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S-MOS Systems offers the best of both worlds: American product direction and engineering, backed by one 
of the largest and most automated all-CMOS factories in the world. 

S-MOS was formed in 1983 to provide American and canadian companies with the dedicated, localized 
service that would match such exceptional manufacturing capability. 

As a result, S-MOS provides advanced CMOS products at competitive prices, and customers are supported 
by a cooperative long-term relationship that ensures satisfaction. 

With S-MOS, you can take advantage of the high performance and low power requirements that make 
CMOS LSI and VLSI products so desirable. As CMOS specialists, we deliver high-quality single-chip microcom­
puters, peripherals, RAMs, ROMs, interface circuits, gate arrays, standard cell and compiled cell products. 

Our manufacturing affiliate, Seiko Epson Corp., is one of the world's most advanced CMOS IC manufac­
turers. With 17 years of CMOS experience, Seiko Epson Corp. is part of the Seiko Group, famous for Seiko and 
Epson products. 

Use of automated wafer fabrication and robotic manufacturing techniques and equipment contribute to our 
consistantly high throughput, and low reject rates. Our factory is currently capable of producing 40,000 four-inch 
(3 um), 20,000 five-inch (1.5 um) and 20,000 six-inch (1.2 um) wafers per month with a product reject rate of less 
than .0001 %. 

Our rapidly evolving process technology has made S-MOS/Seiko Epson one of the most advanced 
semiconductor suppliers in the world. 

S-MOS also provides foundry services for OEMs and design houses. (Consult S-MOS Foundry Services 
Department for details.) 

PERIPHERAL 

S-MOS takes a system approach to CMOS technology, providing the building blocks for a 
100010 CMOS system. 
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1. OUTLINE OF PRODUCTS 

1.1 Product Code 

The name assigned to each product is coded to indicate its function and package type. 
Example: SRM2016COO 

S RM 2016 C 00 
T -,- -""i='-

I 

-

S-MOS SYSTEMS, INC. 
Abbreviation of Function 

(RM means RAM) 
(Please refer to Item 1.2) 

Product Number 
Package Code: 

C : Plastic DIP 
D : Die Form (Chip) 
F : Plastic OFP 
L : Ceramic OFP 
H : CERDIP, Ceramic DIP 
M : Plastic SOP 
J : PLCC, SOJ 
G : Plastic PGA 
P : Ceramic PGA 
S : Plastic Shrink DIP 
N : Plastic Skinny DIP 
Y:SOT 

Sub-Code: 
The Sub-Code can be used in any of threa different ways: 

( a ) As the User Code for Semi-Custom LSls 
( b ) As a Number to Distinguish Between Different Versions of the 

Same Product [i. e. 12, 15, or 20 to represent 120, 150 and 200 
ns respectively] . 

( c ) Revision of Product Features 

1 
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1.2 S-MOS Product Prefix Guide 

1.2.1 Standard & Semi Custom CMOS LSIs for . Industry ~. 
Gate Array Logic Array.·· .... ···················· .. ·,···· .. ····.:···+ .. ·····SLA Series 
Standard Ce.I.1 Standard Cel~ ............ ·: .... · ............ ··'''''''''''''''''SSC Series 
static RAM . .. Random Access Memory·· .. ······················· .. ···SRM Series 
Mask ROM Mask Programmed Memory·············· .. · .. ·· ...... ·SMM Series 
Si~gle-¢hiP Microcomputer ~ 
Mlcroprocessor----------"j--t----Microeomputer, CPU & Periphera~··········,· .... ·SMC Series 
Peripheral-~' -------' 

~~~~=I~~-a-d-D-r-ive-r======-=--=--:I 
VFD/PDP Driver-------li Electric Driver· .... ··m .......... m ........... , .......... m··SED 

Control LSI of Equipment-----'· 

Series 

Converter IC---'--------Converter IC .. · .. · .... , .. ···· .. ·· .. · .. · .... · .. ·· .. ··· .. · .. ···· .. SCI Series 
Telecommunication LSls ------Telecommunications .. ·· ...... · .... ·· .... ··· .. ·· .... · .. ·· .. STC Series 
Image Sensor Sensor···· .. ·· .. · .. ·· .... · .. ···· ...... ·· .. · .... · .. · .... ··· .... ·· .. ··SEA Series 
Hybrid IC Hybrid IC ........ · .................... · .............. · ............ SHB Series 

'Module IC Module-...... · .... · ........................ · .. · .................. ·SEK Series 

1.2.2 Standard CMOS LSI for Consumers 

EIC for Watch and Clock TimePiece-.... · ............ · .................... ·, .... · ........ -8TP Series 
Single-chip Microcomputer -----Microcomputer .. ····· .. ··· .. ·· .. ······· .. ········ .. · .. ·········SMC Series 
Melody IC Melody.········ .. ···· .. ············· .. ·,······· .. ··· .. ·· .. ·· .. ··· .. SVM Series 

1.2.3 Custom CMOS LSI 

~
LOW Voltage Operation IC Device for Battery Operation 
CMOS Linear IC------'---'-----'-----A/D· D/A Converter, PLL, VFO, SCF, etc. 
High Voltage OperatIon IC VFD/PDP Driver etc. 
High Density'Mounted IC Hybrid LSI etc. 



2. SPECIFICATIONS AND CHARACTERISTICS 

2.1 Electrical Characteristics 

To fully utilize the CMOS IC it is important to understand the circuit, its characteristics and its 
specifications. This chapter discusses the Absolute Maximum Ratings, the Recommended Operating 
Conditions and the Electrical Characteristics of CMOS integrated circuits. 

Please note that the voltage value is based on a high level power supply (Voo) or on a low level 
power supply (Vss). 

2.1.1 Absolute Maximum Ratings 
The Absolute Maximum Ratings of a specification are the highest levels at which the circuit will 

safely operate. Exceeding this level may result in damage to, or destruction of, the circuit. It is, therefore, 
necessary to monitor such things as supply voltage, input voltage and the ambient temperature. 
( 1) Operating Voltage 

This is the maximum voltage allowed at the power supply terminals. It is important not to let 
the voltage exceed the specification, not only in the stationary state, but also in the transient 
state, during power supply turn on, and includes noise on the power supply line. When the voltage 
exceeds the specification, it may cause some damage to the IC and may adversely effect its 
reliability. 

( 2 ) Input Voltage 
This is the maximum voltage allowed into the input terminal. When voltage exceeding the 

specification is applied, the IC may lose functions because of damage to the input protection 
resistors or diodas. 

(3 ) Output Current 
This is the maximum value of current flow to or from the output. Generally, this is not specified 

for devices which have small output capacity. This value is provided for ICs, such as drivers 
which requires a large amount of current. 

( 4 ) Power Dissipation 
This value shows the allowable dissipation for the device. It depends on the thermal charac­

teristics of its package. For devicas which must supply large amounts of output, this specifies the 
limitation of the output current. 

(5) Operating Temperature 
The ambient temperature range at which the IC will function reliably. 

(6) Storage Temperature 
The range of storage temperatures when no voltage is being applied on the IC. This is a very 

important factor, especially during air transportation. 
(7) Soldering Temperature and Time 

Maximum temperature and time allowed for soldering. 
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2.1.2 Recommended' OperatingCOhditions .,'<,; 
The Recommended Operating 6onditi~ns, such as supply voltag~, input conditions, and external 

components, are the conditions necessary for the IC to function properly to meet the electrical 
characteristics. The operating conditions may be in the same column as the electrical characteristics. 

2.1.3 Electrical Characteristics 
AC and DC electrical characteri~tic;:s are provided for ,each input pin and power supply pin. These 

characteristics are measured- at ~ither. the ambient temperature spepifi,ed . orin the, range of the 
operating temperatures specified under the worst conditions. 

2.2 Symbol Definitions 

SYMBOLS 

CD 

CVD 

CD 

fxxx 
fmax 

fC~K 

fosc 
H 
IDD 

IDDA 
IDDO 
IDDs 
II 
iu' 
IIH 
III 
10 

10H 

10l 

'ilo 

Iss 
L 
PD 
RI 

Rl 
T. 
Tj 
Top, 
Tstg 

Taol 

PARAMETERS 

Drain Capacitance 

(3ate Capacitanc;e 

Input Capacitance 

Input/Output Capacitance 

Loading Capacitance 

Output Capacitance 

XXX Frequency 
Maximum Clock Frequency 
Clock Frequency 
Oscillation Frequency 
High level 
(Voo) Supply Current 

Average Operating Current 
Operating Supply Current 
Standby SuppIY.Current. 
Input Current 
Input Leakage Current 
High Level Input Current 
Low Level Input Current 
Output Current 
High Level Output Current 
Low Level Output Current 
Output Leakage Current 

(Vss) Supply Current 
Low Level 
Power Dissipation 
Input Resistance 

Loading Resistance 
Amllient Temperature 
Junction Temperature 
Operating Temperature 
Storagll Temperature 
Soldering Temperature and 
TilTJe 

EXPLAI\IATION 

Static capacitance. between output terminal and p.ower 
supply terminal pn the osciUation circuit. 
Static capacitance between input terminal and p.ower 
supply terminaion the 'oscillation circuit. 
Static capacitance between the input terminal a'nd the 
power supply terminal. 
Static' capacitance -between -the I/O terminal and the 
power supply terrniflal. . ' . " 
Loading static cap~citance for. the external 
components 
Static capacitance between the output terminal and-the 
power supply terminal 
XXX indicates either the function or the terminal name 
Maximum Frequency input ~o the 1(:; from an external pin 
Clock Frequency input to the IC from .an exte,rnal pi!! 
OsciUation Frequency 
Logical "H" level 
Supply current flows into the Ie from the VDD external 
terminal 
Average supply current flows into the IC from the Voo external terminal 
Voo supply current while operating 
VOD. supply current while ,standby 
Current which flows to the input tennlnal 
leakage cu'rrent which flows to the:inllut terminal 
The input current at the "H" level input 
The input current at the "L" level. input:, 
Current which. flows through the. output terminal 
Output current when the output terminal voltage is VOH 
Output currElnt when the. output terminal voltage is Vo~ 
Leak current flowed wh,m the power voltage is applied to 
the output terminal when in the 'off (high impedance)",' 
condition 
Current flowed. out of the Vss terminal 
Logical "L" level . 
Allowable consumption of the electric power 
Built-in resistance for pulling up and pulling down the 
input 
Loading resistance for the external components 
Ambient temperature of the IC 
Junction temperature of the IC 
Surrounding temperature of the IC in operation 
Temperature of storage area the IC 
Soldering temperature and time 



2.2 Symbol Definitions (cont.) 

SYMBOLS PARAMETERS EXPLANATION 

Voo (Voo) Supply Voltage Supply voltage or the operating voltage applied to the Voo 
terminal 

VI Input Voltage Voltage applied to the input terminal 
VI/o Input/Output Voltage Voltage applied to the I/O terminal 
VIH High Level Input Voltage Input voltage which can be judged as "H" level 
VIL Low Level Input Voltage Input voltage which can be judged as "L" Level 
Vo Output Voltage Voltage generated from or applied to the output terminal 
VOH High Level Output Voltage Voltage at the "H" level output 
VOL Low Level Output Voltage Voltage at the "L" level output 
Vrip Ripple Voltage Ripple voltage Amplitude 
Vss (Vss) Supply Voltage Supply voltage applied to the Vss terminal 
VSSn VSSn Supply Voltage N times pressurized power supply terminal or its voltage 

level 
VSTA Oscillation Start Voltage Voltage for automatic starting 
VSTP Oscillation Stop Voltage Voltage when oscillation stops 
- "H", "L" or High Impedance Unfixed or unprovided level or high impedance 
X "H" or "L" Unfixed or unprovided level 
Z High Impedance High impedance condition in three states 
t. Access Time Time between the input of prescription and the output of 

the valid data 
!Acc Address Access Time Time required for obtaining the output of valid data after 

the address is given 
!ACE Chip Enable Access Time Time required for obtaining the output of the valid data 

after the chip enable signal is given 
tACS Chip Select Access Time Time required for obtaining the output of the valid data 

after chip select signal is given 
tc Cycle Time Time from the start point of a complete operation to the 

start point of the next operation 
tRC Read Cycle Time Time required for one read cycle 
twc Write Cycle Time Time required for one write cycle 

tl Fall Time Time required for the signal changed from "H" to "L" 
th Hold Time Time required for the synchronous input to be held stable 

after the active clock edge 

tOH Data Hold Time Time required for the data input to be held stable after 
the active clock edge 

tAH Address Hold Time Time required for the address input to be held stable after 
the active clock edge 

tOE Output Enable Delay Time Time required for obtaining a valid output data after the 
output enable signal is given 

tOH Output Hold Time Time required for the output data to be held stable after 
the active clock edge 

tpd Propagation Delay Time Delay time between the active clock edge and the outpUt change 
tpHL Low Level Propagation Time Delay time between the active clock edge and the outpUt change 

from High to Low 
tpLH High Level Propagation Time Delay time between the active clock edge and the output 

change from Low to High 
tr Rise Time Time for changing the signal from Low to High 

tau Set-up Time Time required for the synchronous input remained stable 
before the next clock edge 

!As Address Set-up Time Time required for the address input remained stable 
before the next clock edge 

tos Data Set-up Time Time required for the data input remained stable before 
the next clock edge 

tpw Pulse Width Pulse width 
tRP Read Pulse Width Pulse width of the read signal 
twp Write Pulse Width Pulse width of the write signal 
twR Write Recovery Time Same as the address hold time tAH 
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3. QUALITY ASSURANCE 

S-MOS Systems, Inc. supported by the foundation of results acquired through experience in the adoption of 
low-power CMOS LSI for SEIKO quartz watches, has been providing highly reliable products that have set new 
standards in the industry. 

Today extremely high reliability is demanded of our customers' products. In step with this trend, extremely 
high reliability is demanded of semicondu.ctor components. 

To meet this demand in the market, we utilize a product quality assurance program which guarantees the 
highest quality in our products. 

Our quality assurance program is as follows: 

3.1 Quality Assurance System for Development of New Products 

Our quality assurance efforts begin with a market survey to determine the user's specific needs. After the 
survey is completed, an analysis is made. Based on this analysis, an initial deSign is made. Next the initial design 
goes through prototype production and quality evaluation stages. Once these steps are completed, a new product, 
made according to the user's specifications is created. Fig. 3-1 shows the typical stages of new product 
development from initial planning to commercial production . 
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Test Sample ------I 

Engineering Sample 

Commercial Sample 

Studvof 
Specifications 

2nd quality 
evaluation 

3rd quality 
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• Test Data, Field Data and Process Capabilities are 
used to compare the preliminary specs with the 
user's requirements. Market potential is also· checked 
at this time. 

• The test sample is evaluated for basic design 
capabilities and for conformance to the product 
specifications. 

• The engineering sample is evaluated for quality 
assurance within the scope of the manufacturing 
conditions. 

• The Production Sample is evaluated to determine 
if the quality level is achievable with the equipment 
available and under the existing manufacturing 
conditions. 

Fig. 3-1 New Product Development Flow 



3.1.1 Design 
Market surveys are done so the designers know the exact specifications required by the user. Based on the 

information received, designs for the projected product are made. A "reliability" design is made using the data from 
reliability tests, field quality studies, past problems and available quality or reliability related information. Design 
staffs are given the purpose, environment and other factors relating to the application of a product to aid in its 
design. 

3.1.2 Quality Evaluation 
The quality evaluation is in two parts, the design evaluation and the reliability evaluation. The design 

evaluation determines if the target functions and performance level have been reached. The reliability evaluation 
verifies that long term quality is assured. 

The reliability evaluation is done based on the particular objectives of the product The evaluation is carried 
out under pre-established guidelines. It is performed according to EIAJ-IC-121 (Electronics Industries Associa­
tion) standards and with MIL-STD-7S0B/883C and JIS-C7021 (Japanese Industrial Standards) where applicable. 
The application, environment and uriiqueness of the manufacturing process are also taken into consideration. 

3.1.3 Decision to Start Commercial Production 
The decision is made whether or notto start commercial production after the sample or prototype production 

and quality evaluation are completed. This decision is based upon production capabilities, data verification on 
yield, reliability test results and the user's evaluation of the engineering sample. 

3.2 Quality Assurance Systems for Commercial Production 

Quality and reliability are assured by design checks in the Engineering and Manufacturing Departments and 
with verification of the finished product Once in commercial production, quality control checks are made at 
various stages. Quality control begins at the assembly line. Inspections follow during the intermediate and final 
processes, ending with the shipping inspection. A quality asusrance flow chart is shown in Fig. 3-2. 

3.2.1 Manufacturing Environment Control 
Due to the sensitive nature of semiconductor devices, extreme care must be used during the manufacturing 

process. The manufacturing is done in a "clean room" where the temperature, humidity and dust are carefully 
monitored and controlled. 

3.2.2 Control of Manufacturing and Measuring Equipment 
Important elements of building reliability into a product are maintaining and controlling the manufacturing and 

measuring equipment This equipment is used to monitor and control line conditions and/or to do intermediate 
inspections. With the evolution of devices to higher integrations and improved reliability, the production process 
must be controlled at a higher level. Routine checks and periodic inspections insure that we achieve these high 
standards. 

3.2.3 Process Inspection 
Quality Assurance is based on the theory that quality is built into the product The inspection at each 

processing stage assures high quality. The inspection results are fed back into each process in order to stabilize 
the entire operation. These inspections also prevent defective parts from moving to the next process stage. 

Fig. 3-3 and 3-4 show typical wafer process and assembly flow. 

·3.2.4 Shipping Inspection 
The final inspection is performed when the product is ready to ship to reverify thatthe product meets our high 

standards. The electrical characteristics are 100% tested, and the environmental characteristics are tested on a lot 
sample basis. External visual inspection is also performed. 

The shipping inspection is performed according to the category of the product An example of the inspection 
process is shown in Table 3-1. 
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Equipment Evaluation Process Flow Process Evaluation 

Wafer: Resistivity, Thickness 
Flatness 

Particle check 
C-V Test -------1<-___ .---__ ----' 

Visual Inspection 

C-V Test 
Temperature check 

Coater : Photoresist Thickness 
Aligner: Distortion check 

Focus check 
Lamp check 

C-V Test 
Temperature check 

Vth Shift --------.., 

Particle check---------j 

rn;,;";;;;n::>--.,.-- Thickness, Visual Inspection 

Mask: Defect check (by NJS) 
Pattern Size 

rr;;;~e~:iim>---- Pattern Size 
Pattern Resolution 

1~>---- Sheet Resistivity 
Diffusion Depth 

r;;;;;:;A"tk;n-:>---- Sheet Resistivity 

=:::---- AI Thickness, Step coverage 

Particle check _______ -i 
C-V Test '---___ ,-__ ----' 

> ___ V threshold, p, B VDS 
Visual Inspection 

Fig.3-3 Quality Assurance System for Wafer Production 
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Main Flow 
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Au-wire 
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Mark Ink 

Lot Sampling 

Fig. 3-4 Plastic Package Assembly Flowchart 
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(Sampling) 

1--­
I 
I 
I 

• NO GO 

Table 3-1 Example of Shillping Inspection 

Shipping lnepection for Pellet 

No. Process 

1 Electrical 
characteristics (100%) 

2 Resistance to heat 

3 Bondability 

4 Electrical 
characteristics/ 

5 Temperature cycle 

6 High temperature 
with bias 

7 Visual inspection 

0: Each lot is inspected for quality assurance. 
0: Specific lot is inspected to 

understand process levels. 

Control point Stendarel condition 
(methoci) 

Wafer process Determined by product type. 

t Exposed to high temperature 
for short tima 

t Wire pull 
Die shear strengh 

t Determined by product types 

t 
-55°Cto 125°C (for30Min. 
at each temperature) 

t 125°CwithMax. rated 
voltage applied 

Wafer process! 
inspection Microscope 
process 

Shipping lnepection for PIaatIc package 

Wafer process/ Bum-in 
8 Screening Assembling Determined by product type 

process 

9 Electrical t Determined by product type 
characteristi cs (1 00%) 

10 Visual inspection (100%) Assembling 
Visually checked process 

11 Temperature cycle t -55°Cto 125°C (for 30 
minutes at each temperature 

Electrical Wafer process/ Determined by product 
12 characteristics! Assembling types/visually checked 

Visual inspection process 

13 High temperature t 125°CwithMax. rated 
with bias voltage applied 

14 Pressure cooking 
Assembling 2 atmospheric (vapor) 
process pressure (at 121 ° C) 

Moisture resistance 
Wafer process! 85°C. 85% RH with Max. 

15 (with bias) 
Assembling rated voltage applied 
process 
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3.3 Reliability Testing 

The reliabiiitY'test includes enviro~melJt~1 testing, life testing and mechanical testing. These tests are 
made in accordance with·EIAJ.~1C:-121'·asthe prime standard, and with MIL-STD-750B/883C and JIS where 
applicable. The way the product is used, the application and the environment in which the product is 
operated are some of the factors taken into consider~tion Whe,1J ttl\'! sonc:jit!ons are set for the reliability test. 
It ,is important to. cOlJduct tests of new products under conditions, tbtitsim,ulat~, how the product is to b~ used. 
In addition, standard te,sts are performed.. " ',,' , 

Table 3-2 summarizes the reliability test items and the factors associated with defects. Table 3-3 giveS 
an example of typical conditions for relia~ility, testing. 

Table 3-2 Reliability Test Items and FaC?t~~s A~sC)ci.ted with Defects 

.~ 
j ............. Q'" ,.~,,' 'E 

0, 

, C > 
'with i I," 0 C .S =a :1i +' j i' ' defecta 

t 
"a C :a ,c' g, .8 .5 ,f! !:II , '" ',,'. '0 : ' ~ 

~ ·'il •• ~ 

i 
'GI 

Reliability , c :a is I 1 :!2 II 
::J :;IE II 0 

::E test items .., 0., A- (I) ...I (I) 

High temperature I:' .. 

bias 0 0 0: 0 0 0 0 

High temperature 0 0 0 0 0 0 storage 

low temperature .;.;: ' , 
0 0 storage 

" ,', , .' ,~. - " 
., 

Boil . Q ,'0 (j " 0 0 0 0 
Temperature cycle 0 0 0:' 0 0 0 0 
Mechanical. shock, .. (j 0 0 
Salt atmosphere 

',";', 
0 0 , ' 0 0 

Thermal shock 0 0 0 0 0 0 
Vibration variable 0 0 ,t:'" 0 frequency , 

Vibration constant " 

0 0, 0 frequency ,.' '"" " 

Lead integrity 0 
Elond strength 0 0 0 
Resistance to "" " :. 

0 solvents 0 
" 
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Table 3-3 Typical Conditions for Reliabiiity Test 

Test method 

Test items Reference Purpose of test 

standard Test conditions 

EIAJ-IC-121 
Checks resistance to high and 

04 -6S'C to IS0'C Temperature cycle 
MI L-STD-883 C 100 cycles 

low temperatures, and va~ying 

1010·5 temperatures 

EIAJ-IC-121 

Thermal shock 03 O°C to 100°C Checks resistance to rapid 
MIL-STD-883C 10 cycles temperature changes 

1011·4 

EIAJ-IC-121 
High temperature 15 Ta=150'C Checks resistance to heat when 
storage MIL-STD-883C 1,000 hours exposed to high templ'rature 

1008·2 

'iii Low temperature EIAJ-IC-121 Ta=-65'C Checks resistance to cold when 
$ storage 16 1,000 hours exposed to low temperature 
iii 
c: Checks resistance to long-time 
'" EiAJ-IC-121 E 

Moisture resistance 
Ta =85'C, 85% RH operation and storage in the 

c: 
17 1,000 hours environment with high relative e 

':;; humidity 
c: 
w 

JIS-C7021 Checks resistance to corrosion 

Salt atmosphere A-12 35'C, 5% brine through accelerati on test 
MIL-STD-202E spray, 48 hours with coastal environment simulated 

1010 atmosphere 

EIAJ-IC-121 
2 atmospheric Checks resistance to accelerated 

Pressure cooker 18 
pressures (121' C) humidity changes 
96 hours 

Resistance to EIAJ-IC-121 260' C, 10 seconds Checks resistance to heat during 
soldering heat 01 (solder bath) soldering 

EIAJ-IC-121 
Freon 

Resistance to 14 Checks resistance of pri nted 
solvents MI L-STD-883C 

Trichloroethylene marking to solvent 
2015·4 

10 minutes 

EIAJ-IC-121 
Ta=125'C Checks resistance to electrical 

High temperature 51 (steady operation) stress and thermal stress applied 
'iii steady state MIL-STD-883C 
$ 1005·4 

1 ,000 hours for extended time periods 

J!1 
:::; Ta =85'C, 85% RH Checks resistance to long-time use Moisture resistance EIAJ-IC-121 (rated voltage applied) 

(with bias) 17 1,000 hours 
with high relative humidity-

(Continue) 
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Typical Conditions for Reliability Test (cont.) 

Test method 

Test ~!lms Reference Purpose of test 

standard 
Test conditions 

EIAJ·IC·121 100 Hz to 2,000 Hz 
Vibration 10 4 minutes/back and forth Checks resistance to vibration 
variable frequency MIL·STD·883C 4 times each for during transportation or operation 

2007'1 X, Y and Z (at 20G) 

EIAJ·IC·121 60 Hz 20G Vibration 10 Checks resistance to vibration 
fatigue MIL·STD·883C 32 hours each for during transportation or operation 

2005'1 
X, Y and Z 

; EIAJ·IC·121 1,500G Checks resistance to shocks 
Mechanical shock 08 3 falls each applied when the product is being 

'OJ for X, Y and Z handled, trimsported or operated 

" '" EIAJ·IC·121 Tension 1.0 kg 
'" .c: 11 10 seconds (DIP) 
" ., MIL·STD·883C Tension 0.3 kg 
::t 2004'4 10 seconds (FP) Checks resistance to forceS to 

Lead integrity which the lead is subject 
EIAJ·IC·1 21 during installation or operation 

.11 Bend 90' 
MIL·STD·883C 2 cycles: 42 Alloy 

2004·4 

EIAJ·IC·121 

Solderability 02 230'C, 5 seconds 
MIL·STD·202E flux used Checks solderability to leads 

208C 

3.4 Defective Product Policy 

S-MOS Systems requests the user to return defective products. It is importantto S-MOS that when a problem 
arises it be brought to our attention. Any product information, positive or negative, is valuable data which enables 
us to improve the quality of our product 

We will make a thorough investigation of the problem with the user's assistance. Where the problem 
occurred, how it developed and any other related information will be revieWed. The product's manufacturing 
process and reliability test data will also be revieWed. 

The Quality Control Department will check all available information for solutions to prevent the problem 
from happening in the future. Quality Control will report the results of the investigation to the user through 
the Sales Department. The Manufacturing Department will be given the report so corrective action can be 
taken as necessary. 

Fig. 3-5 shows that RMA (Returned Material Authorization) process. 

14 



Design 
Dept. 

Manufacturing 
Dept. 

Engineering 
Dept. 

[ Action taken to prevent I 
the trouble from recurring 

Engineering 
Dept. 

-1 

- --I 

Detailed investigation 
of the trouble 

Failure analysis. 
study of action 
to take 

: Action taken 

Fig. 3-5 Route of Actions against Trouble Occuring outside the Company 
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3.5 Operating Precautions 
S-MOS System's plastic molded CMOS LSI devices are designed and manufactured for trouble free operation 
when used IJnder normal operating conditions. Our products are subjected to stringent electrostatic, mechanical 
strength, and environmental tests for assured reliability. When working with our product the user should observe 
the following precautions: 

(1) Use the product in the range of rated operating voltage, operating temperature,.operating input/output 
voltage and input/output current. If the product is used outside these operating parameters, the user 
may experience high failure rates. 

(2) Excessive electrical noise applied to the power or input pin of the device could cause it to latch up, 
resulting in malfunction or damage. If this occurs, turn the power off immediately, isolate the problem 
and turn the power on again. 

(3) Do not expose the product to excessive mechanical vibration, repetitive shock stress, rapid or cyclic 
ter:nperature changes. These factors can cause the wires in the plastic package to break. 

(4) Although . all terminals have electrostatic protection, damage may still occur if very high electrostatic 
potentials are applied. Use of a conductive container or aluminum foil for packaging and transportation 
is recommended. (Untreated plastic containers are NOT recommended.) Use grounded soldering tools 
and test equipment. 

3.6 Solder-reflow Process of Plastic Flat Packages 

During the solder-reflow process, the plastic flat package is exposed to high temperatures (such as 
far-infrared) inside the reflow furnace. Therefore, the following precautions should be observed when 
packages are in the solder-reflow process: 
( 1) Maintain the maximum terJ1perature of the resin of the package at 245"C for not more than 10 seconds. 
(2) Maintain the outer surface of the reflow furnace temperature (resin surface temperature) at the curve 

shown in Fig. 3-6. 
( 3 ) The resin on plastic flat packages is prone to absorb moisture. Even at room temperature, the amount 

of moisture absorbed increases with time. If a wet package is put in the solder-reflow furnace, the resin 
may crack or the adhesiveness of the resin to the frame may be decreased. 

(4) Items (1) through (3) are intended as a guideline based on ·our laboratory experience and are for 
reference only since packages will be stored .in differi:lnt environments and different types of reflow 
furnaces will be used. Thus, it is important that packages be checked for quality atthe solder-reflow process 
before entering mass production. 
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3.7 Package Storage Guidelines 

(1) Packages should be stored in the recommended environment. Maximum storage conditions for temperature 
and humidity are slJown in Table 3.6. 

(2) Packages which exceed the storage limits specified in Table 3.6, or which have absorbed too much moisture 
due to high temperature or high humidity, shouk1 be baked before the reflow process. The recommended 
procedures for drying the packages are shown in Table 3.7. This drying process will prevent the resin from 
cracking during the reflow process. 

Table 3-6 Maximum Storage Conditions for Surface Mount Component (SMCI 

PLASTIC FLAT PACKAGE & SOP 

Storage Conditions Allowable period 

Before open dry-pack (S 3S'CI 6 month 

2S'C.60% 1.S month 

After open dry-pack 30'C.80% 12 day 

3S'C.90% 3 day (72 hour) 

PLASTIC PLCC 

Storsge Conditions Allowable period 

Before open dry-pack (S 3S'C) 6 month 

2S'C.60% 2 month 

After open dry-pack 30'C.80% 12 day 

3S'C.90% 3 day (72 hour) 

Table 3-7 Dryout conditions for SMC 

12S'C 1S0'C 
Psckage type 

PLASTIC QFP. SOP S hour 2 hour 

PLASTIC PLCC 20 hour 8 hour 
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4. PACKAGE INFORMATION 

Package Pin Name Package Pin Name 

ISpin FIS-4 

Spin CS 
44pin F44-2 

I4pin CI4 
46pin F46 

I6pin CI6 
46pin F46-5 

ISpin CIS 
60pin F60 

20pin C20 
60pin F60-2 

Plastic DIP Plastic QFP 60pin F60-5 22pin C22 

24pin C24 
SOpin FSO 

2Spin C2S 
SOpin FSO-5 

40pin C40 
100pin FI00-5 

42pin C42 
I2Spin FI2S-S 

I44pin F144-S 

I60pin F160-S 

Ceramic QFP I4Spin L14S 

I6pin HI6 

ISpin HIS 
14pin MI4 

Plastic SOP 
16pin MI6 

CERDIP 
20pin H2O 24pin M24 

I 24pin H24 24pin M24-2 
2Spin H2S 2Spin M2S-2 
40pin H40 

64pin P64 

Ceramic PGA 72pin P72 

132pin PI32 

2Spin S2S 
Plastic PGA 89pin G89 

Plastic Shrink DIP 
64pin S64 

2Spin J28 

PLCC 
44pin 144 
6Spin J68 

Plastic Skinny DIP 24pin N24 
S4pin JS4 

SOT89 3pin Y3 

NOTE: Exact dimensions may vary slightly with use of different assembly lines. 
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Package Dimension Drawings 

Page Code Package Type Page Code Package Type 

21 C8 8-pin DIP 29 F60 60-pin QFP 
C14 14-pin DIP F60-2 6O-pin QFP 
C16 16-pin DIP F60-5 6O-pin QFP 
C18 18-pin DIP F80 80-pin QFP 

22 C20 20-pin DIP 30 F80-5 80-pin QFP 
C22 22-pin DIP F100-5 100-pinQFP 
C24 24-pin DIP F128-8 128-pin QFP 
C28 28-pin DIP F144-8 144-pin QFP 

23 C40 4O-pin DIP 31 F160-8 160-pin QFP 
C42 42-pin DIP 32 L148 148-pin QFP 

24 H16 16-pin CERDIP 33 M14 14-pin SOP 
H18 18-pin CERDIP M16 16-pin SOP 
H2O 20-pin CERDIP M24 24-pin SOP 
H24 24-pin CERDIP M24-2 24-pin SOP 

C25 H28 28-pin CERDIP 34 M28-2 28-pin SOP 
H40 4O-pin CERDIP 35 P64 64-pin PGA 

26 S28 28-pin Shrink DIP P72 72-pin PGA 
S64 64-pin Shrink DIP P132 132-pin PGA 

27 N24 24-pin Skinny DIP 36 G89 89-pin PGA 
28 F18-4 18-pin QFP 37 J28 28-pin PLCC 

F44-2 44-pin QFP J44 44-pin PLCC 
F46 46-pin QFP J68 68-pin PLCC 
F46-5 46-pin QFP J84 84-pin PLCC 

38 Y3 3-pin SOT89 
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board layouts. 
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U' .. 
g~ 
69 

O.504±o.Ot6 
(12.8· ... ) 

O.394±O.00B 
(10.0'··2) 

IS·pin QFP. IF4,4-ZI 

tiiii!~======::==:t~ O.028±o.012 
(O.7±O.3) 

1.031±o.016 
(26.2· ... ) 

O.787±O.004 
(20,O±O.1) 

lfJ.o.o.o.o.o.opppptu 

0.055 
(1.4) 

unit: inch 
(mm) 

46·pinQFP 

~0-12' 
~079;tCl012 

.O.tD.3) 

0.122 
(3.1) 

unit: inch 
(mm) 

h 
~~ 

O.701±o.OI6 
(17.8· ... ) 

ON O-fr __________________ ~ 

1.008:1:.0.016 
(25.6:1:.0.4) 

0.075 
(1.9) 

44·pinQFP 

unit: inch 
(mll'l) 

46·pin QFP 

unit: inch 
(mm) 

NOTIi : Dimensions shown in inehesand lYe ·dEinv$ti from'theif metfic'equivaleilts. Please use metticdimensions for 
board layouts. 28 



~ 

~~ 
"'+> 
0 .... 

l.031±o.016 
(26.2±o.4) 

I.OOBto.OI6 
(25.6 to.,) 

0.787±O.004 
(20.0±0.1) 

ci~~'h-____________ -' 

0.110 
(2.8) 

60'pinQFP 

unit: inch 
(mm) 

60·pin QFP I Faa I 

unit: inch 
(mm) 

~2 
"'~ 

0.701 to.016 
(17.8±0 .• ) 

0.55I t o.oO' 
(14.0±0.1) 

E:;q 

ci ~.f-r-------------. 

0.992 to.016 

0.075 
(1.9) 

60·pin QFP 

unit: inch 
(mm) 

SO·pin QFP 

unit: inch' 
(mm) 

NOTE: Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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1F12S-sl 

1.008:1:0.016 
(25.6:1:0.4) 

O.787:!:G.OOI 
20.0:t:o.l 

1.228:tD.OI6 (31.2:t:o,c) 

a 1 :t~ ! ~o::;- 0.35:1:0.1) 

SO-pin QFP 

unit: inch 
(mm) 

l2S-pin QFP 

.I!~ 
, Jtf;'.j-~~-~-~~-~ ~-~~-~~-~~-~ ~-~~-~~-OO-OO-O-~O-O~-O~-'O~O_12_ 

:1:0.012 
0.063 65:1:0.3) 
(L6) 

unit: inch 
(mm) 

IFIOO-51 

1F144-sl 

109 

144 

1.OO8±0.016 

1228:to.016 (31 2 tOA ) 

1.102:tO.OO4 (28±0.1) 

.~rrnnnnnnnn nnnnnnnn 
73 

Index r 
I ~co.OO4~~~ 0.65±0.1) 0.3:1:0.1) 

lOO-pin QFP 

0.110 
(2.8) 

unit: inch 
(mm) 

l44-pin QFP 

72 

a 
~ 
! 
~ 
""' 

37 

f 
'" e 
~ 
~ . 
9 

unit: inch 
(mm) 

NOTE: Dimensions shown in inches and are derived· from their metric equivalents. Please use metric dimensions for 
board layouts. 
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iF160-si 160·pin QFP 

1--____ -'1"'.2"'28=:.._ •. ,.., •• :-: • ."(3,,"1.,,,2'_O~.'), __ ._~ 
1.102±O.004 (28±o.l) 

120 81 

121 80 

160 41 

~UUUUUUUUUUI . 
1 II Q.026±o.OO4 _1I_O.012±o.OO4 40 

(O.65±G.l) ~I) 

~~ ~~ ~~f!~i 
00 .,*,::UU:UU:UU:UURTl1U-DD:Du:n~~:::::::::;*' 0-12' 

±o.OI2 
O.65.t:o.3) 

0.063 
(1.6) 

unit: inch 
(mm) 

NOTE: Dimensions shown In Inches and are derived from their metric eqUivalents. Please use metric dimensions for 
board layouts. 
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14S·pin QFP 

unit: inch 
(mm) 

NOTE: Dimensions shown in iriehesand are derivEid from their metric equivalents. Please use metric dimensions for 
board layouts. 
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14 

O.413Max 
(lO.5Max) 

Q.402'to.008 
(10.2±0.2) 

Q.GIOMal( 
(l5.5Ma,) 

8 

14-pin SOP 

unit: inch 
(mm) 

24-pin SOP 

unit: inch 
(mm) 

O.409!C!..oos 
00.4t02) 

a.610Max 
(15.5Ma,) 

'" ~::-
~ ~ -
~; 
0 "' '" .. 

0 

16-pin SOP 

unit: inch 
(mm) 

24-pin SOP 

unit: inch 
(mm) 

NOTE: Dimensions shown in inches and are derived from their metric equivalents_ Please use metric dimensions for 
board layouts_ 
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IM28-21 

O.713M .. 
(18.1Max) 

0.370 
(9.4) 

28-pin SOP 

)b~; 
II 0.039 

-1-1-(1.0) 

unit: inch 
(mm) 

NOTE: Dimensions shown In IncheS and are derived from their metriC equivalents. Please use metriC dimensions for 
board layouts. 
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( 
'p 

= 

00.642 ••. 008 
(0163 ••. 2) 

00.610·~'" 
(015.5 ••. 1) 

.00000000. 
-000000000 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
0000000000 
.00000000. 

00.701'0.008 
(017.S···2) 

DO.650:to.OO4 
(016.5 ••. 1) 

&a 
o ~ 

~~ 
0", 
-'0 
0-

64'pin PGA 

unit: inch 
(mm) 

132'pin PGA 

unit: inch 
(mm) 

( 
~ 

F== 

00.70po.OO8 
(017S%O.2) 

00.650'0.0·' 
(016.S U1 ) 

8~ ,,0 
~ ~ 

00'" 
~~ 
-0 
0-

72'pin PGA 

unit: inch 
(mm) 

NOTE: Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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(018.2* ) 

. 
,. 

l,o 

( if' 
~g 

~ :::::::::::: 
•• •• •• •• •• 

H •• •• G... . .. ~ 
F ••. ~ ••• ~~ 
E ~. •• !l~ 
o •• •• c... .. .. 
8 ............. .. 
A ••••.•••••••• 

I ,2 3 4 5 5. " 8 9101112 

89·pin PGA 

unit: inch 
(mm) 

NOTE : Dimensions shown In inches and are· derived from their. m~tric equivalents. Please Use metric dimensions for 
board layouts: .. . , .. 



88 
co 
+1 +1 

N'" ~~ .'" o~ 

26 

6 Ii 

: 
: 

8i ii 6 

! 
i 

I: 9 

25 

5 

60 

~ 

10 
0.050±0.00. 
Cl.27±0.1) 

0.490±0.ooo 
(12.45±0.10) 

0.454 ± 0.008 
(11.53 ±0.20) 

LJ 

0.420±0.015 
(1O.67±0.38) 

0.990±0.005 
(25 15±0 12) 

0.954±0.008 
(24.23 ±0.20) 

, 

L 

28'pin PLCC 

19 

18 

. ~ 
[ 

40 

i~ld 
~ 

44 
1 

~ 
6 [ 

f<I, 

0.690±O.005 
(1753±OI2) 

0.654 ±O.OO8 
06.61 ±O.20) 

~ 

I I 

44·pin PLCC 

29 

e28 

~ g~ "''' 0_ 

~~ 
qci 

~ 
0+1 ........ +lcY) 

U')"! OU') 

~ 
0'1. 

1010 lOt--
dC ..... 

e o~ 

~18 
11 

0.030±0.002 
(0.76±0.05) 

0.050 
0.27 

±O.OO? j L 
±O.l) 

I 
j 17 

0.030 ±Q.OO2 
(0.76 ±O.O5) 

44 

IE 

unit: inch 
(mm) 

68·pin PLCC LI@ 

43 

8~ 
~~ 

g~ 
~ ~ 

dO 
+1 -H .. ", 0'" 

",N ",-

"'''' O'!Lri 
ci~ o~ 

27 

J-l20~030±0002 
(0.76±0.05) 

75 

84 
1 

11 

74 

~ 

0.620 ±O.015 
05.75±o.38) 

1.190±O.OO5 
(30 23±0 12) 

1. 154±o.oo8 
(29.31 ±0.20) 

12 TT 
0.050±0004 J l 
(1.27±0.1O) J1 

54 

32 

unit: inch 
(mm) 

84'pin PLCC 

53 

8~ 8S' .0 o. .. .. "'- 0'" "'''l enN -en -0 
,....;~ ...... ~ 

33 

O.O30±O.OO2 
(O.76±0.05) 

-:vJrw nnnnnnnnnnnnn[ D -m lnnnnf\ f1/WU1f1/W1f1f1f1 III, 
~ j 80' ~o 
~ oo~ 

O.O18±O.O04 ~ ~ ~~ 00 (0.46±0.10) 

~~ ON ; O"! 
ci8 .... '" 1.120±O.O15 ci~ 

o;.q: 
(28.45 ± 0.38) 0-

j !l~ ~a 0.0 1 8 ±D.OO4 ~d 
(0.46±0.10) -H -H -H-H 

"'- ON 
",,,, .... "l 

I 
0.920±0.015 ~~ cis (2337±0.38) 

unit: inch unit: inch 
(mm) (mm) 

NOTE: Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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0.1 77±O.OO4 
(4.5±o.,) 

~ 
\~.L 

3·pin SOTB9 

unit: inch 
(mm) 

NOTE: Dimensions sho'lVn In Inches and are derived from their metriC eqUiValents. Please use metric dimensions for 
board layouts. . 
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5. DEVELOPMENT OF SEMI-CUSTOM CIRCUITS 

5.1 Development of the Mask ROM and the Single Chip Microcomputer ROM 

5.1.1 Mask ROM Customer Code Pattern 
Customer code is entered into the Mask ROM using CAD. The ROM code data should be submitted by 

EPROM or magnetic tape in accordance with the following specifications. The chip enable and the chip select are 
assigned by completing the "Mask ROM Order Sheet" attached to the ROM code data. Consult S-MOS when 
using media other than the EPROM or magnetic tape. 

(1) EPROM Requirements 
(a) Most EPROMs are acceptable. 

(b) The product name of the EPROM must be written on the "Mask ROM Order Sheet': 
(c) Submit two sets of EPROM data and data list when placing an order. 

(2) Magnetic Tape Requirements 
(a) Magnetic tape must be compatible with IBM's magnetic tape device: 

• Number of Tracks: 9 
• Magnetic Recording Density: 800 BPI or 1600 BPI 

(The density should be specified on the "Mask ROM Order Sheet') 
(b) Magnetic Tape Code: EBCDIC 
(c) Format of the Magnetic Tape: 

• Without tape mark at the head 

• Without label 
• Record Size: 80 byte/record 

• Block Size: 10 records/block 
• Two continuous tape marks at the end of the file 

(d) When writing the ROM code data of multiple chips on a single magnetic tape, there should be one tape 
mark at the end of each file and two tape marks aUhe end ofthe last file. Separate magnetic tapes should 
be used for each semicustom LSI. 

(3) Data Form 
(a) Divide the eight bit code in half; the upper four bits and the lower four bits. Each four bits should be 

converted into a hexadecimal. 

(b) The data form is shown in Fig. 5-1. Data is written on the tape in ASCII hexadecimal code. 
• Record Mark - Colon ":" indicates the beginning of a record. 
• Number of Codes - Number of object codes stored in one record will be indicated in two 

hexidecimal digits. 

• Location Address - The head address for each record should be written in four hexadecimal digits. 
The number should start from 0000 in ascending order. 

• Record Type - Should be in two hexadecimal digits, 01 for the last record and 00 for all others. 

• Code - One eight bit word is written in two hexadecimal digits. 
• Check Sum - The number of codes, the location address, the record type and the codes are 

subtracted in order from the primary value 00. The results are written in two hexadecimal digits. 

• Last Record - Indicated by 00000001 FF RETURN. 

39 



(4) CheckSum'caieuh~tiOrl 
The subtraction is made on the assumption that the binary subtracting device is used and borrowing is 

ignored. 
ExampIEi~;" ., 
The number of codes (10) is subtracted from the 
primary value. 

The upper ,8 bjts of the location l:!ddress (00)' 
is then subtracted. 

The lower 8 bits (00), the record type (00) and 

the code (70) ~re su~~cted in~uence. 

next the code (FE) is subtracted. 

This procedure is repeated until the last code 
is subtracted. 

The check sum will be 66. 

0000 000,0 
-')0001' ',pOOO 

111 ~OOOO 

11,11 0000 
-)0000' 0000 

1111 0000 

1111 0000 
~}0111 1101 

0111 0011 

0111 0011 
-}1111 1110 

0111 <0101 

0.111 0101 
-}0010 0000 

0101 0101 

1110 0100 
-}0111 1110 

0110 0110 

(5) ROM Code Revisions 

40 

Afterthe EPROM or magnetic tape has been submitted, ROM code revisions due to a design' change will be 
accepted before Mask manufacturing begins only. A revised EPROM or magnetic tape must be submitted 
also. 

:!20000Q2ZQFE20C2082E2E0009FB76F3C31 02EZ5~~ 

d'dj J:'~d' 01 •.• kU.N 
Number type 
of codes 

Location 
address 

Check 
sum 

Fill" 5·' .,,?~t~ Format 



5.1.2 Flow Chart of Mask ROM Development 

CUSTOMER S·MOS SYSTEMS 

I Project I Contact with technician 
I about ROM development 

1. Put the ROM code on the 
media (EPROM, magnetic 
tape). 

2. Make list of the codes Checking procedure of the media 
3. Complete 'Mask ROM 

Order Sheet' 

Confirm the list and the Make the list and the media for 
media confirmation 

: 
I 
I 
t 

Make the Mask I 
: 
I 
I 
I 

Trial Production of I 
Appraisal and affirmation ceramic sample I 
of the sample I 

I 

t I 

I ~ 
I L _____ 

---------- Trial Production of 
mold sample 

I 
Mass Production 

Delivery of goods 
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Development Routine 

(1) The solid line indicates the standard development procedure. 
(2) The dotted line indicates the procedure at customer's request 

Schedule I 
(1) Five weeks (standard) - from list confirmation to ceramic sample 
(2) Six weeks (standard) - from list confirmation to mold sample 
(3) Six weeks (standard) - from sample confirmation to the delivery of goods 

Quantity 

(1) Normally, five ceramic samples are included in the mask charge. 
(2) Normally, less than one hundred mold samples are available with the charge. 

Flow Chart of Single-chip Microcomputer ROM Development (Table 5.1.3) 
(1) Please refer to the "Order of Mask ROM custom code pattern" for making the ROM data (EPROM). 
(2) CS may be omitted by mutual agreement of the customer and S-MOS Systems. 
(3) If S-MOS Systems develops the software, the evaluation instruments for the LCD Panel and its Objective 

System must be prepared by the customer for S-MOS Systems. 



5.1.3 Flow Chart of Single-chip Microcomputer ROM Development 

CUSTOMER 

I Make Source 
Program 

Assemble system I 
(CP/M) 

r--- ---/:1 Source list I 
I I 1 Object list : I EPROM I :L-________ ~ 
1 + 1 I I 
I 1 

1 I Evaluation II 
: Board : 

~ y 
I * ROM Data (EPROM) I * Mask Option List 

• 
l Data Confirmation 

(EPROM, list) 

t 

I Confirmation of function 
characteristics 

, 
I Confirmation on evaluation 

r 
I Delivery of goods I 

I 

I 

I 

S·MOS SYSTEMS 

W 

Data Process I 

• Mask Production 
Sample Trial Production 
Function Trial Products 

(ES) 

~ 
Mass Production 

I Trial Products 
(CS) 

T 

* Mass Production 1 (MP) 
I 
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CUSTOMER INTERFACE S·MOS SYSTEMS 

I Examination of I Design Manual for 
gate array gate array 

~ 
MSI Cell Library 

I Start Developing I 

r---I Logic Design I Logic Circut Resister I 
Drawing 

~ 
• Fanout Check 

Simulation • Design 

Data 

~ 
I Machine Physical 

onfirmatio 

~ (NET ( 
Information 

OK 

.!Developmej ~ Specification Simu-
lation 

~ Output Data 

~ NG 'S~~~iiion 
. Development 

Specification· 

OK 
jTest ,I 'Automatic 
Program Configura-

tion 
'Automatic 
wiring 

t I Tester I Designing I 
System 

Note (1) t OPTION 

TS C Design Rule Check I 
NG TS·ES 1 ~ 

~I Y 1 
Mask I 

J OK h;Gate Array TS'ES MP 
Trial Goods 

I 
Evaluation Sheet 

I Goods Delivery 

NOTE) 1. TS is available upon request. Its packaging form is different from that of mass production. 

44 

2. Since the time for delivery is based on the standard, there may be some small differences 
between the scheduled date and the actual delivery date. 

3. Twenty ESs are included in the cost for development. 



A.MEMORIES 
1988/1989 CMOS 

DATA BOOK 





PF217-03 

SRM2114C25/L7 

.DESCRIPTION 

CMOS 4K-BIT STATIC RAM 
.Low Supply Current 

.Access Time 250ns/700ns 

.1,024 Words X 4 Bits 

The SRM2114C25/L7 is a 1,024 wordsx4 bits asynchronous, static, random access memory on a monolithic 

CMOS chip. Its very low standby current consumption makes it ideal for applications requiring non-volatile 

storage with back-up batteries. The static nature of the memory requires no external clock or refreshing 

circuit. 

Both the input and output Ports are TTL compatible; and the three-state output allows easy expansion of 

memory capacity. These features make the SRM2114C25/L7 usable for widerange of applications from 

microprocessor systems to terminal devices. 

The SRM2114CL7 is a low power variation of SRM2114C25. 

.FEATURES 

.Access time ·····················250ns (Max)/700ns (Max) 

.Single power supply ·········5V±10%/3 to 5V 

.Low supply current ············Standby : O.1.uA (Typ)/0.1.uA (Typ) 

Operation: 14mA (Typ)/9mA (Typ) 

.Completely static operation 

.TTL compatible inputs and outputs 

.3-state output with wired-OR capability 

.Operation with back-up batteries 

.Package·· .. ······················ '1S-pin DIP (plastic) 
24-pin SOP (plastic) 

.BLOCK DIAGRAM 

AO a: 
a: UJ 

Al 0 

A2 ~ 0 
IL 6 () 4 

A3 :::> UJ MEMORY CELL ARRAY 
ID 0 

A4 en ~ 
AS en 0 64X 16x4 
A6 

UJ a: a: 
A7 0 

0 
A8 « 
A9 

1/01 1/02 1/03 1/04 

.PIN CONFIGURATION 

.IS·pin DIP 

A6 

AS 

A4 

A3 

AO 

Al 

A2 

CE 
vss 

• 24·pin SOP 

A6 
AS 
A4 

NC 7 
AO 
Al 
A2 

CE 
Vss 

Yoo 

A7 

AS 

A9 

1/01 

1/02 

1/03 

1/04 

R/W 

Voo 
A7 
AS 
A9 
NC 
NC 
NC 
1/01 
1/02 
1/03 

1/04 
R/W 

NC: no connection 

.PIN DESCRIPTION 

AO to A9 Address Input 

R!W Read/Write 

CE Chip Enable 

1/01 to 4 Data Input/Output 

Voo Power Supply (+) 

Vss Power Supply (-) 

A-1 

I 



IiIAB$OWTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 V 

Input voltage VI -0.5t07.0 V 

I/O voltage V I/O -0.5 to Voo+0.3 V 

Power dissipation Po 1.0 W 

Operating temperature Topr -40 to 85 [-10 to 70] ·C 

Storage temperature Tstg -65 to 150 ·C 

Soldering temperature ailQ time Tsol 260·C. IDs (at lead) -

J : SRM2114CL7 

.RECOMMENDED DC OPERATING CONDITIONS 

Parameter Symbol 

Voo 
Supply voltage 

Vss 

VIH 
Input voltage 

VIL 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Parameter Symbol 

Input leakage Current III 

Standby supply current loos 

Operating supply current IODD 

Output leakage current ILO 

High level output voltage VOH 

Low level output voltage VOl 

* CL=OpF Typ7 Max25 

.Termlnal Capacitance 

Parameter Symbol 

Input capacitance CI 

I/O capacitance CI/o 

.AC Elecb'ical Characteristics 

o Reed Cycle 

Parameter Symbol 

Read cycle time tRe 

Address access time tACC 

CE access time tACE 

CE output set time tCLZ 

CE output floating tCHZ 

Output hold time loti 

A-2 

SRM2114C2s SRM2114CL7 
Unit 

Min Typ Max Min Typ Max 

4.5 5.0 5.5 3.0 4.5 5.0 
V - 0 - - 0 -

2.2 - Voo+0.3 Voo-0.4 - Voo+0.3 V 

-0.3 - 0.8 -0.3 - 0.4 V 

( SRM2114C25······Voo=5V±10%. Vss=OV. Ta=-40 to 85·C) 
SRM2114CL7······Voo=3 to 5V. Vss=OV. Ta = -10 to 70·C 

SRM2114C2S SRM2114CL7 
Unit Conditions Min Typ Max Conditions Min Typ Max 

VI=O to Voo -1.0 - 1.0 VI=O to Voo -1.0 - 1.0 ,.,A 

CE=Voo-O.2V - 0.1 5 CE=Voo-0.2V - 0.1 5 ,.,A 

CE=VIL *14 *35 CE=VILI t"1000ns - 6 10 
*CL = 100pF 

-
lo=OmAl tRCiOons mA - 9 15 

Vo=O to Voo -1.0 - 1.0 Vo=O to Voo -1.0 - 1.0 ,.,A 

IOH=-1.0mA 2.4 - - 10H= -IOO,.,A Voo-Ol - - V 

IOL=2.0mA - - 0.4 IOL = 100llA - - 0.2 V 

( f-IMH SRM2114C2s······Voo=5V±10%. Vss=OV. Ta= -40 to 85·C) 
- z·SRM2114CL7······Voo=3t05V Vss=OV Ta=-IOt070·C . 

Conditions Min Typ Max Unit 

VI=OV - - 7 pF 

Vl/o=OV - - 10 pF 

(SRM2114C2S······Voo=5V± 10%. Vss=OV. Ta= -40 to 85:C) 
SRM2114CL7······Voo=3 to 5V. Vss=OV. Ta= -10 to 70 C 

Conditions 
SRM2114C2s SRM2114C l1 

Unit 
Min Max Min Max 

250 - 700 - ns ., - 250 - 700 ns 

- 250 - 700 ns 

0 - 0 - ns 
.2 - 120 - 140 ns 

* , 10 - 10 - ns 



o Write Cycle 

Parameter Symbol Conditions 
SRM2114C25 SRM2114CL7 

Unit 
Min Max Min Max 

Write cycle time twc 250 - 700 - ns 

Address setup time tAS 0 - 0 - ns 

Write pulse width twp 150 - 420 - ns 
*1 ~~ 

Address hold time tWR 0 - 0 - ns 

Input data setup time tow 100 - 280 - ns 

Input data hold time tOH 0 - 0 - ns 

R/W Output floating tWHZ *3 - 120 - 140 ns 

-I Test conditions. [( ): SRM2114CL7) • 2 Test conditions 

1. Input pulse level: 0.8 to 2.2V(VOD~0.4V to 0.4V) 
2. tr=II=10n8 

3. Output load: ITTL +C, =100pF [l~c~~i~~ and] (C, =100pF) 

4. Timing reference level: 1.5V (Vool2) 

- 3 Test conditions 
1 . Input pulse level: 0.8 to 2.2V (Voo-0.4V to 0.4V) 
2. tr=lI=lOns 
3 . Test circuit 

To output terminal-+--.--Kl--o--=-

5 pF 

[ ~!1CIUding. scope and];T 
Jig capacitances I I 

Vss 

Voo 

Vss 

300Q 

OSW is set to the Voo side when measuring Hi-Z-~High" and "High" 
-Hi-Z of tow or twHZ. 

oSW is set to the Vss side when measuring Hi-Z-"Low" and "Low"­
Hi-Z of low or IwHz. 

Output turn-on turn-off times 

R/W ---{''' .,""", 
'''.~ I/O Hi la.IV 

O.IV 

.Timing Chart 

ORead Cycle 

ADDRESS 

Dout 

_ R/W is "High" during read cycle. 

1 . Input pulse level: 0.8 to 2.2V (Voo-0.4V to 0.4V) 
2. tr=II=10ns 
3. Test circuit 

Voo 

To output terminalTfQSCOpe 6 ::~ 
lkQ 

5pF 

[ Including scope and]T 
jig capacitances ? SW2 

Vss Vss 

o SW1. SW2 are closed when measuring biz. 

o SW1 is open, SW2 is closed when measuring Hi-Z -"High" of teu. 

D SW1 is closed, SW2 is open when measuring Hi-Z -"Low" of tcu. 

Output turn-on turn-off times 

cr~ I.5V(Vo.l2) 

""1~ I/O _--,H.::.;-..:1 __ ~-{1.5V L 

(V",,/2) 
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oWrite Cycle 

ADDRESS 

~~~;::: 
R/W 

Dout 

Din 

.DATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE ( SRM2114C25··· .. ·Ta = -40 to 8S'C) 
SRM2114CL7·· .... Ta= -10 to 70'C 

Parameter Symbol 
Conditions SRM2114C25 SRM2114CL7 

Unit 
SRM2114C251 SRM2114CL7 Min Typ Max Min Typ Max 

Data retention supply voltage VOOR V,=O or Voo, CE=VDO 2.0 - 5.5 2.0 - 5.0 V 

Data retention supply current IODR Voo=2.0V,2S'C I Voo=3.0V,25'C - - 2 - - 2.5 "A 
CE setup time teaR 0 - - 0 - - ns 

Refer to the figure below 
tRC· tRe* CE recovery time tR - - - - ns 

*tRC: Read cycle time 

Data retention timing 

OV ~.~.-.-.-.-.-.-.-.-.-.---.-----.-.---.-

* Wilen retaining data in standby mode, supply voltage can be lowered within a certain range. But read or write cycle 
cannot be performed while the supply voltage is low. 
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·FUNCTIONS 

eTruth Table 

CE 

H 

L 

L 

X: "H" or"L" 

eReadlng Data 

R/W 
X 

L 

H 

AO to A9 DATA I/O 

X Hi-Z 

Stable Input data 

Stable Output data 

Data can be read out if an address is set while CE is "Low", and RIW is "High". 

ewrltlng Data 
There are the following two ways of writing data into the memory. 

(1) Hold CE "L", set the address, and apply low level pulse to RIW. 

(2) Set the address and apply Low level pulse to CE and RIW. 

MODE 

Unselected 

Write 

Read 

In each case, data from the DATA 1/0 terminal is latched at the positive transition of "L" pulse of CE or RIW. 

The DATA 1/0 terminal is in high-impedance state when CE is "H" or RIW is "L", so competition of data 

driver and memory output can be avoided. 

eStandby Mode 
When CE is "H': SRM2114C251L7 is in standby mode and only retains the data. In this mode, DATA 1/0 terminals 

are in high-impedance state, and all inputs of addresses, RIW, or data can be any "H" or "L". The current 

flowing in the SRM2114C25IL7 is only leakage current • 

• PACKAGE DIMENSIONS 

•• 

O.898Max 
(22.8Mu) 

.0 

24·pin SOP 

unit: inch 
(mm) 

O.61DM •• 
(l5.5N .. ) 

• Represents model SRM2114M2&II..7 that has the same electrical characteristics as model SRM2114C2S/L7. 

24·pin SOP 

unit: inch 
(mm) 
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.CHARACTERISTICS CURVES 

looo--Ta IDos- Ta V'H-V"" .... 

(rnA.) 'tuA) (V) 
T3=25"C 

Voo=5Y 

'0 2.4 

1.0 2.0 

V V 
'.' 20 .... 1,.6 

r-.. ~ ~ ~ 0.1 
1.2 ...... ------- -10 0.8 

0.01 
0.4 

V" 5V 

40 40 80 ("C) 40 40 SO ("C) °3 7 (V) 

VIL -VOO 10H-Ta IOH-VOH 
(V) Ta=2S"C (mAl 

V~=2i~~ 
(mA) 

-121--.. 
Ta=25"C 

2.4 ~. , VD,D""~.5,! 
J'.., Yoo*5V '-c-

2.0 .'-8 

" 
;-·10 

t--...,. r--... I., -7 
r"-- -8 . 

K 
1.2 - -, - ~"'6 .' - --- '" -- -5 -4 0.8 ',: '\ 
0.4 

-4 -2 

1"-
0, 7 (V) 

40 40 BOrC) 01 5(y) 

10L -VOL lot - Ta tACC- Ta 
. 

(rnA) / 
"r(m!'l o,(ns) . LOAO = ITTL+ lQqpF .... 

'00 
Yoo-5Y 

/ " 250 

.L 200 

/ 
r-r-- t-- - 150 --I--

/ 
100 -

01 
Ta=2S"C - VOl=0.4V- 50 
Yoo"'SV Voo=4.5V 

.... 
0 0.2 0.4 0.' 0.8 (V) 40 40 80Ce) 40 ~ '40 BO('cr 

tAce-VOO 
: t'~CE -VOD twp-Voo 

(ns) LOAD'" ITTL+ IOOpF (ns) LOAD ITl'L+IOOpF (n5) Ta=2S"C 

300 Ta=2S"C 150 Ta-2S"C 
150 

250 '\. '. 

200 '00 '-
" r- 100 

\ 150 --- -- '-100 50 50 - .. 
, -50 I-- --

0, 7(y) 0, 7 (V). 0, 7 (V) 



PF298-02 

SRM2016C10/12 
CMOS 16K-BIT STATIC RAM 

.Low Supply Current 

.Access Time 100ns/120ns 

.2,048 Words X 8 Bits Asynchronous 
.DESCRIPTION 

The SRM2016C10/12 is a 2.048 words x 8 bits asynchronous. static. random access memory on a monolithic 

CMOS chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile 

storage with back-up batteries. The asynchronous and static nature of the memory requires no external 

clock or refreshing circuit. Both the input and output ports are TIL compatible and the 3-state output allows 

easy expansion of memory capacity . 

• FEATURES 
.Access time ....................................... ···SRM2016Cl0 100ns (Max) 

SRM2016C12 120ns (Max) 

.Low supply current ·································standby : 1pA (Typ) 

operation: SRM2016C1O 30mA (Typ) 

.Complete static operation SRM2016C12 25mA (Typ) 

.Single power supply ······························5V±10% 

.TIL compatible inputs and outputs 

.3-state output with wired-OR capability 

.Non-volatile storage with back-up batteries 

.Package··············································· ·SRM2016C10/12 24-pin DIP (plastic) 

SRM2016MlO/12 24-pin SOP (plastic) 
SRM2016N10112 24-pin Skinny DIP (plastic) 

.BLOCK DIAGRAM .PlN CONRGURATION 

A7 24 VDD 

A6 A8 
AD A5 A9 
Al 

A4 4 R/W 
A2 j A3 

(Jl 
Oi' 256 Memory Cell Array :tJ 

A3 I 3: 
0 A2 6 .., AIO 

A4 >- 256x8x8 
Al 

0 CS ..... 
A5 ~ AO '" (") 1/08 

A6 ::i! 1/01 1/07 

A7 1/02 10 1/06 

A8 1/03 11 1/05 

A9 Vss 12 1/04 

AIO 

.PIN DESCRIPTION 
CS 

AO to AID Address Input 

l5E 
R/W Read/Write 

R/W 
O£ Output Enable 

~ Chip Select 

1/01 to 8 Data Input/Output 

Voo Power Supply (+ 5V) 

1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 V •• Power Supply (OV) 
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.ABSOWTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage * V, , 
Input/output voltage" VI/O 
Power dissipation Po 
Operating temperature Topt 
Storage temperature Tstg 
Soldering temp. & time Tsol 

'V,. V'IO= -1.0V when pulse width is 50 ns 

.RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Voo 
Supply voltage 

Vss 
V,H 

Input voltage 
.V'L 

Conditions 

(Vss=OV) 

Ratings Unit 
-0.5 to 7.0 V 
-0.5 to 7.0 V 

-0.5 to Voo+0.3 V 

1.0 W 
o to 70 'C 

-65 to 150 'C 
260·C. 105 (at lead) -

(Ta=O to 70"C) 

Min Typ Max Unit 

4.5 5.0 5.5 V 

0 0 0 V 

2.2 3.5 Voo+0.3 V 
-0.3* - 0.8 V 

*V,L(Min)= -1.0V when pulse width is 50ns 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics (Voo=5V± 10%. Vss = OV. Ta =0 to 70'C) 

Parameter Symbol Conditions 
SRM2016C'0 

Min 

Input leakage current III Voo=5.5V.VI=0 to Voo -I 

Output leakage current ILO CS=V,H. or OE= V,1Io VIIO=O to Voo -I 

1000 CS=V'L. !'/o=OmA -
Operating supply current 

10001 V'H=3.5V. V,L =O.6V.lvo =OmA -
Average operating current 100A Min. cycle. duty = 100%. h/o=OrnA -

loos CS=V'H -
Standby supply current 

100Sl CS=Voo-0.2V -

VOL IOL=4.0mA -
Output voltage 

VOH IOH= -1.0mA 2.4 

" Typical values are for reference. with Voo=5V and Ta=25'C assumed 

.Termlnal Capacitance 

Typ· Max 

- I 

- I 

30 60 

16 -

30 60 

1.5 3.0 

I 50 

- 0.4 

- -

SRM2016C '2 
Unit 

Min Typ· Max 

-I - 1 pA 

-I - 1 pA , 
- 25 50 mA 
- 16 - mA 

- 25 50 mA 

- 1.5 3.0 mA 

- I 50 pA 
- - 0.4 V 

2.4 - - V 

(f=IMHz. Ta=25"C) 

Parameter Symbol Conditions Min Typ Max Unit 

Input capacitance C, 

I/O capacitance CI/O 

.AC Electrical Characteristics 
oReed Cycle 

Parameter Symbol 

Read cycle time tRC 

Address access time tACC 

CS access time tACS 

CS output setup time teu 

OE access time tOE 

OE output setup time toLz 
CS output floating tCHZ 
OE output floating tOHZ 

Output hold time tOH 

A-8 

V,=OV 

Vl/o=OV 

Conditions 

*, 

*2 
*, 

"2 

*1 

- 4 6 pF 

- 6 8 pF 

(Voo=5V±10%. Vss=OV. Ta=O to 70"C) 

SRM2016C)o SRM2016C,2; 
Unit 

Min Max Min Max 

100 - 120 - ns 

- 100 - 120 ns 

- 100 - 120 ns 

10 - 10 - ns 

- 55 - 60 ns 

5 - 10 - ns 

0 40 0 40 ns 
0 40 0 40 ns 

10 - 10 - ns 



o Write Cycle 

Parameter Symbol Conditions 

Write cycle time twc 
Chip select time (CS) tcw 
Address enable time tAW 
Address setup time lAs 
Write pulse width twp 

OE output floating tOHZ 
R/W output floating tWHZ 
Input data setup time tow 
Address hold time tWR 
Input data hold time tOH 
R/W output setup time tow 

• 1 Test conditions. 
I. Input pulse level: O.BV to 2.'ZV 
2. tr=tf=IOns 
3. Input/output timing reference level: 1.5V 
4. Output load: 1m. +CL=IOOpF 

.3 Test conditions. 
1. Input pulse level: O.BV 10 2.2V 
2. tr=tf=IOns 

3. Test circuit 

To output lerminal ....,t---r---i'Q---<>-'-

5 pF 

Includes scope T 
and jig capacitances 

Vss 

lkn 

VDD 

300n 

Vss 

o SW is set to the Voo side when measuring H~z-high and higlHi~z of 
IaN or \WHZ. 

o SW is set to the V .. side when messuring Hi-z-Iow and Iow-Hi-z of 
IaN or IWHz. 

Output lu,n-on turn-off times 

R/W~5V 
t~i 

I/O HI z&~~ 

.Tlmlng Chart 

·H· 

·L· 

1.5V~ __ 
~"",,,, 
~ 

o Read cycle 1 (OE, CS control, R/W=high) 

ADDRESS =t "" ,,, t:-, -:---

:~ 

.1 

.2 

·3 

.1 

.3 

(Voo=5V±10%, Vss=OV, Ta=O to 70·C) 

SRM2016Clo SRM2016C12 
Unit 

Min Max 

100 -
80 -

80 -

0 -

65 -

0 40 

0 45 

45 -

5 -

0 -

5 -

.2 Test conditions . 
I. Input pulse level: O.BV to 2.'ZV 
2. tr=tf=IOns 

Min Max 

120 -

85 -

85 -

0 -

70 -
0 40 

0 50 

50 -

5 -

0 -

10 -

VDO 

b 
3. Test circuil Tfd SWI o scope 

300n 
To oulput terminal 

lkn 

5pF T Includes scope 
and jig.capacilances ? SW2 

Vss Vss 

o Both SW1 and SW2 are closed when measuring Iotz or 10HZ. 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

o SWI is open and SW2 is closed when .-ring ~ of Inz or Iaz. 
a SWI is closed and SW2 is open when .-ring Hi-Mlw of Inz ar Iaz. 

OUtput turn-on lurn-off limes 

OE~t.,v 

H.-Z I--~£H" 
I/O -----*'.5V ·L· 

I.svY----

---:;-I--,,"'~ 05V HI-Z 
'l~ o:sv -l.5V 

ell~". _ ... ,.~ 
H,-' ~ ---:-~~~ 

I/O---uv~ "to o.sv::::= H'-I ~1.5Y 

ORead cycle 2 (R/W control, OE=low, CS=low) 

A-9 



OWrite cycle I (R/W contrQI;:OE=low) OWrite cycle 2 (R/W control) 

". ' 
'ADDRESS--~====t!:!wc=====-J.,---

t. 

R/W 

Dout 

Din 
__________ ~~=t'~t'"iAA~~&«= 

OWrite cycle 3 (CS contml; OE=low) 

twe 

ADDRESS __ -'I"-:--:-_-,-_,....,. __ .,.,-1'-__ _ 

R/'it 

Dout 

Din 

.DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY 

Parameter Symbol Conditions 

Data retention supply voltage VOOR CS;:';VooR-0.2V 

Data retention current ·I OOR Voo=3.0V, CS;:';2.8V 

Chip select data hold time tCOR 

Operation recovery time tR 
Refer to the figure below. 

• IRC : read cycle time 

Data retention timing 

Data retention mode 
voo -----,I 4.5V VDDR .. 2.0V 4.5V 

tR~ 
CS"VDDR-O.2V /2.2Vi\S."SS. 

Min Typ 

2.0 -

- -
0 -

tRC· -

(Ta=O to 70'C) 

Max Unit 

5.5 V 

25 pA 
- ns 
- ns 

Note: When retaining data in standby mode, supply voltage can be lowered within a certain range. Read or write cycle cannot 
be performed while the supply voltage is low . 

• FUNCTIONS 

.Truth Table 

CS 

H 

L 

L 

L 

OE 
-
L 

H 
L 

X : "H" or "L~ -: "H", "L" or "Hi 

.Reading Data 

R!W 
-

H 

L. 
L 

AO to AIO DATA I/O Mode 100 

- Hi·Z Unselected I'oos, loos! 

Stable Output data Read 1000 

Stable Input data Write 1000 

Stable Input data Write 1000 

Data can be read out if an address is set while CS and OE are held low, and RIW is held high. 



.Writing Data 

There are the following three ways of writing data into the memory. 

(1) Hold CS low, set the address, and apply a low pulse to R/W. 

(2) Hold R/W low, set the address, and apply a low pulse to CS. 

(3) Set the address, then apply low pulses to both CS and RIW. 

In each case, data from the DATA I/O terminal is fetched into the SRM2016Cl0/12 at the last transition of 

a sect,ion in which both CS and R/W are low. Because the DATA I/O terminal is in high-impedance state 

when CS or DE is high, or R/W is low, contention of the data driver on the bus and memory output is 
avoided . 

• Standby Mode 

When CS is high, SRM2016ClO/12 is in the stand-by mode and only retains the data. At this time the DATA 

I/O terminal is in high-impedance state and input of an address, R/W signal, or data is prohibited. When 

CS is above Voo-O.2V,current flowing within the SRM2016ClO/12 chip is only that in the high-resistance 

portion of the memory cells and leakage current. 

.PACKAGE DIMENSIONS 

O.610Max 
(15.5Max) 

0.598"'0._ 
(15.2"'0.') 

24 

D 

0.059 
(1.5) 

13 

O.lOO±o.OIO 0.018*0.002 ~ ~ 
(2.54:1:0.25) (O.46±o.oS) ~a 

24'pin SOP 

unit: inch 
(mm) 

" 

0.600 

.~. ~g(~15~24~) 31 
O.010~g::o' 

0.608-0.655 ~-o.ol) 
(15.44-16.64) 

24·pin DIP 

unit: inch 
(mm) 

24-pin Skinny DIP 

unit: inch 
(mm) 

* 1 Represents model SRM2016M1OI'2 that has the same electrical characteristics as model SRM2016C,0I12. 
*2 Represents model SRM2016N'0I12 that has the same electrical characteristics as model SRM2016C'0I12. 

A-ll 

I 



.aiARACTERlSTICS CURVES 

looo-Ta looo-Voo IOOA-tcyc 
(mA) (mA) (mA) 

60 VDD 5.5V 60 
Ta -25"C 

60 

(j!=O.IIV (j!=O.IIV / 

40 40 l../ 40 ... - // 

20 20 l/ 20 

./ V 
VDD=5.5V 

~ Ta=j5"C r-
0 

, 

0 0 
0 20 40 60 ("C) 3 4 5 6 (V) 60 120 160 200 (ns) 

loosl-Ta looSI-Voo 10H-VoH 
(PA) (PA) (mA) i' V .. !4.5V '" ~ V .. 5.5V 1.5 Ta-25"C -15 

" Ta=25"C r-
(j!;;:V.. 0.2V (j!;;:VDD-0.2V \.. 10 

1.0 
/ -10 I\. 

..", 
, '\ 

1.0 

/V \. 0.5 -5 

/ 
, 

1\ 0.1 
V \ 0 

l,...--
0 

0 20 '40 60 ("C) 0 2 4 6 (V) 2 3 4 5 (V) 

Normalized tACC' tACS' tOE-Ta Normalized tACC·tACS·toE-VOO IOL-VOL 

VDD24.5V Ta=~5"C 
(mA) 

VDD!4.5V 
CL=IOOpf i-- CL=IOOpf - 30 Ta=25"C I--

1.2 1.2 ...... v I'.. 20 -~ ~ " V 1.0 1.0 
i"'- ,/' r-- ........ ./ 10 

V 
0.8 0.11 

0/ 
0 20 40 60 ("C) 3 4 5 6 (V) 0 0.25 0.5 0.75 (V) 
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PF299-02 

SRM2017C10/12 
CMOS 16K-BIT STATIC RAM 

.Low Supply Current 

.Access Time 1OOns/120ns 

.2,048 Words X 8 Bits Asynchronous 
.DESCRIPTION 

The SRM2017C10112 is a 2,048 words x 8 bits asynchronous, static, random access memory on a monolithic 

CMOS chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile 

storage with back-up batteries. The asynchronous and static nature of the memory requires no external 

clock or refreshing circuit. Both the input and output ports are TTL compatible and the 3-state output allows 

easy expansion of memory capacity . 

• FEATURES 
.Access time ......................................... ·SRM2017C10 100ns (Max) 

SRM2017C12 120ns (Max) 

.Low supply current ·································standby : 1.uA (Typ) 

operation: SRM2017C1O 30mA (Typ) 

.Complete static operation SRM2017~2 25mA (Typ) 

.Single power supply ······························5V±10% 

.TTL compatible inputs and outputs 

.3-state output with wired-OR capability 

.Non-volatile storage with back-up batteries 

.Package················································SRM2017C10/12 24-pin DIP (plastic) 
SRM2017M10112 24-pin SOP (plastic) 
SRM2017N10112 24-pin Skinny DIP (plastic) 

.SLOCK DIAGRAM .PlN CONAGURATION 

A7 
AO A6 
AI AS 
A2 256 Memory Cell Array 

A4 4 
A3 

A3 S 
IJ) 
;0 

A4 :!: A2 6 
AS '" 
A6 

AI 8 .... 
A7 AO 8 (") 

A8 1/01 9 

A9 1/02 10 

AIO 1/03 II 

V" 12 

en .PlN DESCRIPTION 
l:E2 

AO to A10 Address Input 

R/W Read/Write 

R/W en Chip Enable 1 

m Chip Enable 2 

Voo 

A8 

A9 

R/W 

CIT 
AIO 

iT.! 
1/08 

1/07 

1/06 

1/05 

1/04 

1/01 to 8 Oat. Input/Output 

VOD Power Supply (+ 5V) 

VOl V02 VOl V04 vas V06 V07 V08 VSS Power Supply (OV) 
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.. '~'.>' 
~i' ," ., ',:' 

;'. '~ 

(VSs=OV) 
.... :'!='arameter Symbol ...... ;, Ratings Unit 

Supply Yoltage Voo -0.5 to 7.0 V 
Input Yoltage * W ," -0.5 to 7.0 V 
Input/output yoltage· Vvo -0.5 to Voo+O.S V 
Power dissipation Po 1.0 W 
Operating temperature Topr .. : .. , ; o to 70 "C 

Storage temperature Tstg -65 to 150 "C 

Soldering temp. & time Tsol 260"C. lOs (at lead) -

.VI; VltO= -1.0V when pulse WIdth IS 50 ns 
.RECOMMENDED OPERATING CONDITIONS (Ta =0 to 70"C) 

.. Parameter !)ymbol . Conditions .. 

Supply voltage' 
Voo 

Vss 

Input Yoltage 
VIH 

Vil 

*Vll(Min)= -1.0V when pulse width is 50ns 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Parameter .·Symbol 

Input leakage current III 

Output leakage current ILO 

1000 
Operating supply current 

10001 
Average operating current 10Q/\ 

loos 
Standby supply current 

loosl 

VOL 
Output yoltilge 

VOH 

Conditions 

Voo=5.5V.VI=0 to Voo 

CEI or CE2=Vllio VI 0=0 to Voo 

CE2=Vll. Il/o=OmA 

VIH=3.5V. Vil =0.6V.ll/o=OmA 

Min. cycle. duty=IOO%.ll/o=OmA 

CE2=VIH 

CE2 =Voo-0.2V 

10l =4.0mA 

10H=-I.OmA 

.Typical values are for reference, with Voo=5V and Ta=25"C assumed . 

• TerminalCapacltance 

Parameter Symbol 

. Input capacitance CI 

I/O capacitance CI/O 

eAC Electrical Characteristics 

o Read Cycle 

Parameter Symbol 

Read cycle time tRC 

Address access time tACC 

CE 1 access time t~CE1 
CE2 access time tACE2 

CE I output setup time tCLlI 

CE I output floating tCHZI 

CE2 output setup time tCLZ2 

CE2 output floating tCHZ2 

Output hold time tOH 

A-:14 

Conditions 

VI=OV 

Vl/o=OV 

Conditions 

*, 

.2 

.1 

Min Typ _. Max Unit 

4.5 5.0 5.5 V 

0 0 0 V 
2.2 S.5 Voo+0.3 V 

-O.S· - 0.8 V 

(Voo=5V±10%. Vss= OV. Ta=O to 70"C) 

SRM2017Clo SRM2017CI2 
Unit 

Min Typ· Max Min Typ· Max 

-I - I -I - I pA 

-I - I -I - I pA 

- SO 60 - 25 50 mA 

- 16 - - 16 - mA 

- 30 60 - 25 50 mil,. 

- 1.5 3.0 - 1.5 3.0 mA 

- I 50 - I 50 pA 

- - 0.4 - - 0.4 V 

2.4 - - 2.4 - - V 

(f=IMHz. Ta=25"C) 

Min Typ Max Unit 

- 4 6 pF 

- 6 8 pF 

(Voo=5V±10%. Vss=O'v. Ta=O to 70"C) 

SRM2017C,o SRM2017CI2 

Min Max Min Max 
Unit 

100 - 120 - ns 

- 100 - 120 ns 

- 55 - 55 ns 

- 100 - 120 ns 

10 - 10 - ns 

0 40 0 40 ns 

10 - 10 - ns 

0 40 0 40 ns 

10 - 10 - ns 



OWrite Cycle (Voo=5V+l0%. Vss=OV. Ta=O to 70"C) -

Parameter Symbol Conditions 
SRM2017C,o SRM2017C'2 

Unit 

Write cycle time twe 

~£ se~~!!1'T1El (C_~lL . tewl ------
Chip select time (CE2) tew2 

Address enable time 
.-'-=---

tAw 

_Address setup time t~~ 
Write pulse width twp 

----
Input data setup time tow 

Address hold time tWR 

Input data hold time tOH 

R/W output setup time tow 

R/W output floating tWHZ 

*1 Test conditions. 
I. Input pulse level: O.BV to 2.2V 
2. tr=tI=IOns 
3. Input/output timing reference level: 1.5V 
4. Output loed: 1m. +CL=IODpF 

*3 Test conditions. 
I. Input pulse level: O.BY to 2.2V 
2. tr=tI=IOns 
3. Test circuit 

To output terminal -11---r-+(j--<,....:~ 

5 pF 

Includes scope T 
and jig capacitances 

Vss 

VDD 

300Q 

Vss 

o SW is set to the Voo side when measuring Hi-z-high and high-Hi-z of 
tC>'l or twHz. 

o SW is set to the Vss side when measuring Hi-z-4ow and low-Hi-z of 

tC>V or twHz. 

Output turn--on turn-off times 

R/W ~----
~I--""'-L 'H' I-"';'.~~ 

1/0 HI z 1Rl~ ~ 
'L' 

.Timing Chart 

o Read cycle I (CE control) 

--t=== he 

ADDRESS -------t===-:----.......,-~ 
eEl tAce n.-r::;::"'h-,,-r-

Dout 

*1 

*3 

Min Max Min Max 

1--100 - 120 -
80 - 85 -
80 - 85 -
80 - 85 -
0 - 0 -
65 - 70 -
45 - 50 -
5 - 5 -
0 - 0 -
5 - 10 -
0 45 0 50 

*2 Test conditions. 
I. Input pulse level: O.BV to 2.2V VDD 
2. tr=tI=IOns ! 
3. Test circuit TfdSCOpe SWI 

300Q 
To output terminal 

lkQ 
5pF 

Includes scope T . 
and iig capacitances ? SW2 

Vss Vss 
o Both SWi and SW2 are closed when measuring !cHz or 10HZ. 
o SWt is open and SN2 is closed _ measuing K-z.J1V1 cj ta..z or tru. 
o SWt is closed and SN2 is open _ measuing Hi-z-kM cj ta..z or tru. 

Output turn-on turn-off times 

CEI orCE2~1.5v 

__ -,-I-~...:'w::.:j ow 
I/O HI-Z ~ 

o Read cycle 2 (R/W control, CE 1= CE2 = low) 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ADDRESS I- t •• F ~'" %::: 

::: iff f,:=Q,---_-'=t.!!!!;t:'~ 
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o Write cycle 1 (CE control) o Write cycle 2 (R/W control) 

twe twe 

ADDRESS ___ + __ -:-__ --;;-:-..JJ' __ _ ADDRESS 

\\\ ,\ I II 

\\\\ .\\ 'I II 

R/W 
r--r- tAw two ., two Ri'ii 

Dout 

t" 1-----1 tWHZ - tow------Jr." 
Oout 

t-tow tOH-1 
Din -------------cr~~ ______ ~to____~ &tDw- t""--I 

~ 

Xi<>--Din 

.DATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE (Ta =0 to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 
Data retention supply Yoltage VOOR CE2~VOOR-0.2V 2.0 - 5.5 V 

Data retention current 100R Voo=3.0V, CE2~2.8V - - 25 /lA 
Chip select data hold time tCOR 0 - - ns 

Operation recovery time tR 
Refer to the figure below. 

tRC' - - ns 

* tRe : read cycle time 

Data retention liming 

Data retention mode 
Voo ---------!. 4.5V VDDR,,2,OY 4,5Y ir-----

~tcOR tR-I 
ro iLD2,2V....... ~"VDDR-O.2V /r.2:-:,2""V":i1\SSS'""""-

Note: When retaining data in the stand-by mode, supply voltage can be lowered within a certain range. Read or write 
cycle cannot be performed while the supply voltage is low . 

• FUNCTIONS 
.Truth Table 

CEI 

-
H 

L 

L 

CE2 R/W 

H -

L X 
L H 

L L 

X: "W or "L" -: "H", "L" or "Hi -Z" 

.Readlng Data 

AO to AIO DATA I/O Mode 
- Hi-Z Unselected 

X Hi-Z Unselected 

Stable Output data Read 

Stable Input data Write 

Data can be read out if an address is set while CE1 is held low, and RIW is held high. 
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.Wrltlng Data 
There are the following three ways of writing data into the memory. 

(1) Hold CEl and CE2 low, set the address, and apply a low pulse to RIW. 

(2) Hold RlW low and hold CEl or CE2 low, set the address, and apply a low pulse to CE2 or CEl. 

(3) Set the address, then apply low pulses to CE1, CE2, and RlW. 

In each case, data from the DATA I/O terminal is fetched into the SRM2017Cl0/12 at the last transition of a 

section in which CE1, CE2, and R/W are low. Because the DATA I/O 1srminal is in high-impedance state 

when both CEl and CE2 are high or R/W is low, competition of data driver and memory output is avoided . 

• Standby Mode 

When CE2 is high, SRM2017ClO/12 is in the stand-by mode and only retains the data. At this time the DATA 

I/O terminal is in high-impedance state and input of an address, R/W signal, or data is prohibited. When CE2 

is above Voo-O.2V,current flowing within the SRM2017Cl0/12 chip is only that in the high-resistance portion 

of the memory cells and leakage current. 

O.61OU811 
I5.SMall} 

1;~'8I:::) ... 
~~~~~~ 

~ 

24-pin SOP 

unit: inch 
(mm) 

J~ 

~: 

.~ 

'" (31.7S1M .. ) " 
1.213 
(30.8) 

24-pin DIP 

unit: inch 
(mm) 

24-pin Skinny DIP 

unit: inch 
(mm) 

*1 Represents model SRM2017M1OI12 that has the same electrical characteristics as model SRM2017C'0I12. 
*2 Represents model SRM2017N'0I12 that has the same electrical characteristics as model SRM2017C'0I12. 
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.CHARACTEflISTICS CURVES 
" " 

looo-Ta 'Iooo-Voo 
. , 

IOOA-tcyc 
(mA) 

VJD-5:!" 
(!"A) 

, tal=25·il 
' (mAl 

VOD=5.5V 
60 W=0,8V- 6Df.;-W=;0.8V '" 60 ra:=25"C .,.. 

/' 

40 
'k" 

40 
_ ... , , - 40 

// I .. 

20 20 V 20 

,/ V ,- 1,\;' • 

I·,,' - " 
" 

0 
,0 ' 20 40 60 ("C) 0 

(V) 
0 

, 1
3 4 5 6 all 120 160 200 (ns) 

," 

loosl-Ta IOOSI-VOO IOH-VoH 
(pAl (pA) 

Tal=25'6 
I (rnA) 

VDD=415V f-VDD S.SV 
f-C£2"VDD 0.2V 1.5 -C£2"VDD-0,2V -30 Ta=25"C -

10 I I I 1 ", ~ ~ . ,-

1.0 I -20 

I ......r I LV r- ...... 1.0 
V ......... 

0.5 / -10 ~ 

0.1 ./ i'.. 
V " V 

20 40 60 ("C) 0 0 
(V) 0 0 2 4 6 (V) 2 3 4 5 

Normalized tACC"tACEl"tACE2-Ta Normalized tACC"tACEl"tACE2-;'VOO 10L-VOL 
(rnA) 

Voo=4.5V Ta=25"C Voo=4.SV 
CL-I00pF- CL=100pF- 30f-Ta=2S'C 

1.2 1.2 

~ /' 
20 --,....- "- ,/' 

1.0 1.0 
I-- ........... ./ "" ...... 10 

V 
0.8 0.8 

/~ 
0 20 40 60 ("C) 3 4 5 6 (V) 00 0.25 0.5 0.75 (V) 
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PF300-02 

SRM2018C10/12 
CMOS 16K-BIT STATIC RAM 

.Low Supply Current 

.Access Time 100ns/120ns 

.2,048 Words X 8 Bits Asynchronous 
.DESCRIPTION 

The SRM2018ClO/12 is a 2,048 words x 8 bits asynchronous, static, random access memory on a monolithic 

CMOS chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile 

storage with back-up batteries. The asynchronous and static nature of the memory requires no external 

clock or refreshing circuit. Both the input and output ports are TTL compatible and the 3-state output allows 

easy expansion of memory capacity . 

• FEATURES 
.Access time ......................................... ·SRM2018C1O 100ns (Max) 

SRM2018C12 120ns (Max) 
.Low supply current ·································standby : 1.uA (Typ) 

operation: SRM2018ClO 30mA (Typ) 

.Complete static operation SRM2018C12 25mA (Typ) 

.Single power supply ······························5V±10% 

.TTL compatible inputs and outputs 

.3-state output with wired-OR capability 

.Non-volatile storage with back-up batteries 

.Package···············································. SRM2018C 10/12 24-pin DIP (plastic) 

SRM2018MlO/12 24-pin SOP (plastic) 

SRM2018NlOI12 24-pin Skinny DIP (plastic) 

• BLOCK DIAGRAM .PlN CONAGURATION 
,-----------------------------------... ------, 

AD 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

A9 

AID 

R/W 

256 Memory Cell Array 

256X8X8 

A7 

A6 

A5 

A4 
Ul 

A3 '" A2 s: 
'" Al 
0 
0; 

AD (") 

1/01 

1/02 10 

1/03 11 14 

Vss 12 13 

.PIN DESCRIPTION 

AO to AlO Address Input 

R/W Read/Write 

m Chip Enable 1 

ro Chip Enable 2 

Voo 

AS 

A9 

R/W 
CIT 
AID 

CE2 
1/08 

1/07 

1/06 

1/05 

.1/04 

1/01 to 8 Data Input/Output 

Voo Power Supply (+ 5V) 

1/01 1/02 1/03 1/04 li05 1/06 I/D7I/Oa V's Power Supply (OV) 
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.ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage· VI 
Input/output voltage* V I/O 
Power dissipation Po 
Operating temperature Topr 
Storage temperature Tots 
Soldering temp. & time Tool 

.VI, VI/O= -1.0V when pulse width is 50ns 

.RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Supply voltage 
Voo 

Vss 

Input voltage VIH 
VIL 

*VldMin)= -1.0V when pulse width is 50ns 
.ELECTRICAL CHARACTERISTICS 

Conditions 

Wss=OV) 

Ratings Unit 

-0.5 to 7.0 V 
-0.5 to 7.0 V 

-0.5 to Voo+0.3 V 
1.0 W 

o to 70 'C 

-65 to 150 'C 
260·C. I Os (at lead) -

(Ta=O to 70'C) 

Min Typ Max Unit 

4.5 5.0 5.5 V 

0 0 0 V 
2.2 3.5 Voo+0.3 V 
-0.3* - O.B V 

• DC Electrical Characteristics (Voo=5V+10%. Vss=OV. Ta=O to 70'C) -

Parameter Symbol Conditions 
SRM20lBClo SRM20lBCI2 

Unit 
Min Typl Max Min Typl Max 

Input leakage current III Voo=5.5V.VI=0 to Voo -I - 1 -I - 1 pA 

Output leakage current ILO CEI or CE2=VIH, VIIO=O to Voo -1 - 1 -I - 1 pA 

1000 CEI and CE2 =VIL.IIIO=OmA - SO 60 - 25 50 mA 
Operating supply current 

10001 VIH=3.5V, VIL =0.6V,11I0=OmA - 16 - 16 mA - -

Average operating current 100A Min. cycle, duty=IOO%,llIo=OmA - 30 60 - 25 50 mA 

loos CEI or CE2=VIH - 1.5 3.0 - 1.5 3.0 mA 
Standby supply current 

loosl CEI or CE2=Voo-0.2V*2 I 50 - I 50 pA -

r-- VOL IOL=4.0mA - - 0.4 - - 0.4 V 
Output voltage 

VOH 10H= -LOrnA 2.4 - - 2.4 - - V 

*1 TYPical values are for reference, With Voo=5V and Ta=25 C assumed. 
*2 CEl =Voo-O.2V and CE2=O.2V or Voo-Q.2V, CE2=Voo-O.2V and CEl =O.2V or Voo-O.2V 

.Termlnal Capacitance 
Parameter Symbol 

Input capacitance CI 

I/O capacitance ClIO 

• AC Electrical Characteristics 
o Read Cycle 

Parameter Symbol 

Read cycle time tRC 
Address access time tACC 

CE I access time tACEI 

CE2 access time tACE2 
CE I output setup time tCLZl 
CE I output floating tCHZI 
CE2 output setup time tCLZ2 

CE2 output floating tCHZ2 

Output hold time tOH 
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Conditions 

VI=OV 

Vl/o=OV 

Conditions 

* I 

*2 

* 1 

(f=IMHz, Ta=25'C) 

Min Typ Max Unit 

- 4 6 pF 

- 6 8 pF 

(Voo=5V±10%. Vss= OV, Ta=O to 70'C) 

SRM20lBClo SRM20lBCI2 
Unit 

Min Max Min Max 

100 - 120 - ns 

- 100 - 120 ns 

- 100 - 120 ns 
- 100 - 120 ns 

10 - 10 - ns 

0 40 0 40 ns 

10 - 10 - ns 

0 40 0 40 ns 

10 - 10 - ns 



OWrHa Cycle (Voo=5V+10% Vss=OV Ta=O to 70'C) - . . 
Parameter Symbol Conditions 

SRM2018Clo SRM2018CI2 
Unit 

Write cycle time twc 
Chip select time (CEI) tcwi 

Chip select time (CE2) tCW2 

Address enable time tAw 

Address setup time tAS 

Write pulse width twp 

Input data setup time tow 

Address hold time tWR 

Input data hold time tOH 

R/W output setup time tow 

R/W output floating tWHZ 

*, Test conditions. 
1. Input pulse level: O.BV to 2.2V 
2. tr=II=IOns 
3. Input/output timing reference level: 1.5V 
4. Output Iced: 1m. + CL = lOOpF 

*3 Test conditions. 
I. Input pulse level: O.BV to 2.2V 
2. tr=II=IOns 
3. Test circuit 

To output terminal-t---.----!<J--<>--=--

5 pF 

Includes scope T 
and jig capacitances 

Vss 

Voo 

300n 

V's 

o SW is set to tile Voo side when messuring Hi-z-high and high-Hi-z of 

o SW is set to the Vss side when measuring Hi-z-Iow and low-Hi-z of 
IaN or IwHz. 

~utput turn-on turn-off times 

R/W--{l;: 
I/O Hi Z ~8l~ 

'W 

1.5V~ ___ _ 

~I"'IIZ'" 
~ 'c' 

.Tlming Chart 

ORead cycle 

ADDRfi:SS ___ ..... 

Dout 

*1 

*3 

Min Max Min Max 

100 - 120 -

80 - 85 -

80 - 85 -

80 - 85 -

0 - 0 -

65 - 70 -

45 - 50 -

5 - 5 -

0 - 0 -

5 - 10 -

0 45 0 50 

* 2 Test conditions. 
1. Input pulse level: O.BV to 2.2V 
2. tr=II=IOns 

Voo 

b 
3. Test circuit TfdSCOpe SWI 

300n 
To output terminal 

lkn 
5pF 

Includes scope T 
and jig capacitances ? SW2 

Vss Vss 

o Both SWI and SW2 are closed when meesuring tCliZ 011 10Hz. 

o SWI is open ard &N2 is _ """'" measuil1l H-z-high 01 ta.z or to.z. 
o SWI is _ ard &N2 is open """'" measuil1l H-z-low 01 ta.z or to.z. 

Output turn-on turn-off times 

CEI or CE2~1.5V 

__ -,-~~....:t~::..':j 'W 

I/O Hi-Z ~ 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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o Write cycle -twe 

ADDRESS 

-tewl-

'\ '\ '\ '\ '\ .'\ '\ '\ , /. /////// 
.I--lcw,-

-"'..\,,\'\ .'\'\'\ '/ ////// 

R/W 

-.lAw tWR -
\.'\\. 

twp 

lAs ~ --ItWHZ-t- - tow~ 
Dout 

Din 
I(tOW-HOH=1 XXXX 

.DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Ta=O to 70·C) 
Parameter Symbol Conditions Min Typ Max Unit 

Data retention supply voltage VOOR CEI or CE2;;;;VOOR-0.2V 2.0 - 5.5 V 

Data retention current looR Voo=3.0V, CEI or CE2;?2.8V*2 - - 25 pA 

Chip select data hold time tCOR 0 -- - ns 
Operation recovery time tR 

Refer to the figure below. 
tRC*! - - ns 

* I tRe: read cycle time 
*2 CE1;;;;2.8V and CE2;;;;2.8V or CE2~O.2V, CE2;;;;2.8V and CE1;;;;2.8V or CE1~O.2V 

Data retention timing 

Data retention mode 

Voo ----->i 4.5V VooR.,2.0V 4.5V ir------

----.tteDR tR~ 
en or m ZZL.}f2.2V ...... "CIT or CE'2"VooR-O.2V,/ 2.2V'lliS.. 

Note: When retaining data in the stand-by mode, supply voltage can be lowered within a certain range. Read or write 

cycle cannot be performed while the supply voltage is low . 

• FUNCTIONS 

.Truth Table 

CEI 

H 
1--

X 

L 

L 

CE2 

X 

H 

L 

L 

X: "H" or "L", -: "W, "L" or "HI-ZOO 

.Reading Data 

R/W 

-
-
H 

L 

AO to AIO DATA I/O Mode 100 

- Hi-Z Unselected loos, loos! 

- Hi-Z Unselected loos, loos! 

Stable Output data Read 1000 

Stable Inputdata Write 1000 

Data can be read out if an address is set while CEl and CE2 are held low and RIW is held high. 
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·Writing Data 

There are the following three ways of writing data into the memory. 

(1) Hold CE1 and CE2 low, set the address, and apply a low pulse to R/W. 

(2) Hold R/W low and hold CE1 or CE2 low, set the address, and apply a low pulse to CE2 or CE1. 

(3) Set the address, then apply low pulses to CE1, CE2, and RIW. 

In each case, data from the DATA I/O terminal is fetched into the SRM2018C1O/12 at the last transition of 

a section in which CE1, CE2, and R/IN are low. Because the DATA I/O terminal is in high-impedance state 

when both CE1 and CE2 are high or R/IN is low, competition of data driver and memory output is avoided . 

• Standby Mode 

When CE1 or CE2 is high, SRM2018C1O/12 is in the stand-by mode and only retains the data. At this time the 

DATA I/O terminal is in.a high-impedance state and input of an address, R/IN signal, or data is prohibited. 

When CE1 or CE2 is above VDD-Q.2V,*current flowing within the SRM2018C1O/12 chip is only that in the 

high-resistance portion of the memory cells and leakage current. 

.PACKAGE DIMENSIONS 

O.610Max 
(is.SMax) 

1.260Max 
(32.0M x 

'i~:" 

24·pin SOP 

unit: inch 
(mm) 

13 

• CEl =Voo-O.2V and CE2=O.2V or Voo-O.2V 
CE2=Voo-O.2V and CEl =O.2V or Voo-O.2V 

I" ,li2~~~:,) 1 1.213 
(30.8) 

~::::::: ::: ::I!! 
I 12 

24·pin' DIP 

unit: inch 
(mm) 

24·pin Skinny DIP 

* 1 Represents model SRM2018M1OM that has the same electrical characteristics as model SRM2018C,0N2 . 
• 2 Represents model SRM2018N10/12 that has the same electrical characteristics as model SRM2018C10/12. 
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.CHARACTERISTICS CURVES 

looo-Ta looo-Voo IOOA-tcyc 
(mA) (mA) (mA) 

60 Voo-5.5V 60 
ra=25'C _L 60 

m.~=0.8V m.m= 0.8V L 

40 40 

.LV 
./ 40 .. 

20 20 
V~ 

20 

./ V VDD=5.5V 
", ra15'C 

I--

O. 0 0 
0 20 40 60 ('C) 3 4 5 6 (V) 80 120 160 200 (ns). 

loosl-Ta looSI-Voo IOH-VOH 

(oA) (oAl (mA) 

'" VDD!4.5V n VDD =5.5V l 1.5 

~,~"VDD-b.2V 
-IS 

"'~ 
ra=25'C -

m,m"VDD 0.2V I 10 

1.0 
/ -10 I\. 

../ 
~ , 

1.0 
V \ 0.5 -5 

0.1 / ~ 
V \ i.,....-' 

0 
(V) 

0 
0 20 40 60 ('C) 0 2 4 6 2 3 4 5 (V) 

Normalized tACC·tACEI·tACE2-Ta Normalized tACC·tACEl ·tACE2-VOO IOL-VOl 

I ra.l5'C 
(mA) 

VDD!4.5V 
VDD=4.5V t--

1\ Ct.=IOOpF I-- 30 ra=25'C I--
CL=IOOpF 

1.2 1.2 

\ 
20 ...... V 

l.,..-~ I-" I'\.. V 1.0 
~ I-" 

1.0 
I ......... V' 

"" L 10 

V 
0.8 0.8 

0/ 
0 20 40 60 ('C) 3 4 5 6 (V) 0 0.25 0.5 0.75 (V) 
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PF278-02 

SRM2264LC90/10/12 
HIGH SPEED CMOS 64K-BIT STATIC RAM 

.Low Supply Current 

.Access Time 90ns/100ns/120ns 

.8,192 Words X 8 Bits Asynchronous 

• DESCRIPTION 

The SRM2264LCoott0l12 is an 8,192 words x 8 bits asynchronous, static, random access memory on a monolithic CMOS 

chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile storage with 
back-up batteries. The asynchronous and static nature of the memory requires no external clock or refreshing 

circuit. Both the input and output ports are TTL compatible and the 3-state output allows easy expansion of 
mernory capacity . 

• FEATURES 

.Fast Access time ...................................... ·SRM2264LCoo 90ns (Max) 

SRM2264LC1Q 100ns(Max) 
SRM2264LC12 120ns (Max) 

.Low supply current .................................... ·standby :0.5.uA (Typ) 
operation:50mA (Typ) ...... 90ns 

47mA (Typ) .... "100ns 
45mA (Typ)····· '120ns 

.Completely static .......... · .. · ........................ 'No clock required 

.Single power supply·································· ·5V ± 10% 

.TTL compatible inputs and outputs 

.3-state output with wired-OR capability 

.Non-volatile storage with back-up batteries 
SRM2264LCoo110112 28-pin DIP(plastic) 

.Package· .. ·· .. ···· .... ··· .. ··· .. ···· .. · .... ·· .. · .... ·· .... SRM2264LMoo/l0/12 28-pin SOP(plastic) 

• BLOCK DIAGRAM .PIN CONFIGURATION 

AO 
AI 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
AIO 
All 
AI2 

CSI 

CS2 

DE 

WE 

~ 
III 

'" '" ~ 
'0 .. 

7 128 

6 

Memory Cell Array 

128X64X8 

8 

NC Voo 
AI2 WE 
A7 CS2 
A6 4 A8 
A5 5 (/) A9 

:.:J 
A4 6 s:: All 
A3 7 I\) OE I\) 

A2 8 (l'I AIO 

"" CSI AI 9 r-
AO 10 

(') 
1/08 

1/01 1/07 
1/02 1/06 
1/03 1/05 

Vss 1/04 

.PIN DESCRIPTION 

AOtoA12 Address Input 

WE Write Enable 

OE Output Enable 

CS1, CS2 Chip Select 

1/01 t08 Data 1/0 

Voo Power Supply( + 5V) 

1/011/021/031/041/051/061/071/08 Vss Power Supply( OV) 

NC No connection 
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·ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5t07.0 V 

Input voltage' VI -0.5 to 7.0 V 

Input/Output voltage' VI/O -0.5 to Voo+0.3 V 
Power dissipation Po 1.0 W 
Operating temperature Topr o to 70 "C 

Storage temperature T.tg -65 to 150 "C 

~g temperature and time T.ol 260"C, 105 (at lead) -
* VI, Vl/o(Mm)=-1.0V(Pulse width is 50ns) 

.DC RECOMMENDED OPERATING CONDITIONS - . (Vss=OV Ta-Ot070"C) -
Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage 
Voo - 4.5 5.0 5.5 V 

Vss - 0 0 0 V 

Input voltage ~- - 2.2 3.5 Voo+0.3 V 
V,L - -0.3* 0 0.8 V .. * If pulse width IS less than 50ns, It IS 1.0V 

• ELECTRICAL CHARACTERISTICS .DC Electrical Characteristics (Voo=5V± 10%, Vss= OV, Ta=O to 70"C) 

Parameter Symbol Conditions 

~akage III VI-O to Voo 

loos CSI =VIH or CS2=Vll 
Standby supply current 

10051 
CSI =CS2:;;;;Voo-0.2V 
or CS2~0.2V 

Average operating current 100A 
VI=Vll, VIH 

h/o=OrnA tcyc= Min 

Operating supply current 1000 
VI=Vll, VIH 

11/0 = OrnA 

CSl=VIH or CS2=Vll 
Output leakage Ilo or WE=VIL or OE=VIH 

VIO=OtoVoo 
High level output voltage VOH IOH= -1.OrnA 
Low level output voltage VOL IOl-4.0rnA 
* 1 Typcal values are measured at Ta=25 C and Voo-5.0V 

.Terminal Capacitance 
Parameter Symbol 

Address Capacitance CAOO 
~- Capacitance CI 

1/0 Capacitance CI/O 
.AC Electncal Charactenstics 
o Read Cycle 

Parameter Symbol 

Read cycle time tRC 
Address access time tACC 
~_select 1 access time tACSI 
Chip select 2 access time tACS2 
Output enable access time tOE 
Chip select 1 output set time tCLZl 
Chip select 1 output floating tCHZI 
Chip select 2 output set time tCll2 
Chip select 2 output floating tCHZ2 
Output enable output set time tOll 
Output enable output floating tOHl 
Output hold time tOH 
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Conditions 

VAOO=OV 

VI-OV 

VI/O=OV 

Conditions 

* I 

*2 

*1 

SRM2264LC!IO SRM2264LCI0 SRM2264LCI2 

Min Typ"Max Min Typ" Max Min Typ"Max 
Unit 

-1 - 1 -1 - I -I - I p.A 
- 0.5 1.0 - 0.5 1.0 - 0.5 1.0 rnA 

- 0.5 20 - 0.5 20 - 0.5 20 p.A 

- 50 85 - 47 82 - 45 80 rnA 

- 35 60 - 35 60 - 35 60 rnA 

-1 - 1 -1 - 1 -1 - I p.A 

2.4 Voo - 2.4 VDD- - 2.4 Voo - V 0.1 0.1 0.1 
- 0.2 0.4 - 0.2 0.4 - 0.2 0.4 V 

(f=IMHz Ta=25"C) 
Min Typ Max Unit 

- 3 5 pF 
- 5 6 pF 
- 6 7 pF 

(Voo=5V±10%, Vss=OV, Ta=Ot070"C) 

SRM2264LC911 SRM2264LClo SRM2264LC12 
Unit 

Min Max Min Max Min Max 

90 - 100 - 120 - ns 
- 90 - 100 - 120 ns 
- 90 - 100 - 120 ns 
- 90 - 100 - 120 ns 
- 50 - 50 - 60 ns 

10 - 10 - 10 - ns 
- 35 - 35 - 40 ns 

10 - 10 - 10 - ns 
- 35 - 35 - 40 ns 

5 - 5 - 5 - ns 
- 35 - 35 - 40 ns 

10 - 10 - 10 - ns 



o Write Cycle 

Parameter Symbol 

Write cycle time twe 

Chip select time 1 tewl 

Chip select time 2 tcw2 

Address enable time tAW 

Address setup time tAS 

Write pulse width twp 
1------- --

Address hold time tWR 

Input data setup time tow 
f--- --

Input data hold time tOH 
t-c 

WE Output floating tWHZ 
1-=-- --

WE Output setup time tow 

- I Test Conditions 
1. Input pulse level: O.8V to 2.4V 
2. tr=If=10ns 
3. Input and output timing reference levels: 1.SV 

4. Output load ITTL + C, = 100pF 

_ S Test Conditions 
1. Input pulse level: O.8V to 2.4V 
2. tr=If=10ns Voo 
3. Test circuit 

to output t"minal-1f--;---1K1---<>--~ 

5 pF 

[Include scope, test] T 
t""capacity 

Vss Vss 

Test: tow,lwHz Hi-Z ~"H" and "H" ··Hi-Z SW is Voo side 

Test: tOW,twHZ Hi-Z -"l" and Itl" ....... Hi-Z SW is Vss side 

Output tumon turnoff time 

WE--{" to'i I/O HI Zg:~ 
'W 

', . 
• Timing Chart 

o Read Cycle 

Conditions 

-I 

-S 

30an 

AODRESS~"7 .. -ee-,,_e __ -,---,-..,t.-7-710;"1rr7' 
CSl bCSI--- v 

tCHZI 

CS2 

tOHZ 

Dout 

(Voo=5V-t-10%, Vss=OV, Ta=Oto70'C) -

SRM2264LClII SRM2264LCIO SRM2264LCI2 
Unit 

Min Max Min Max Min Max 

90 - 100 - 120 - ns 

75 - 80 - 85 - ns 

75 - 80 - 85 - ns 

75 - 80 - 85 - ns 

0 - 0 - 0 - ns 

60 - 60 - 70 _. ns 

0 - 0 - 0 - ns 

50 - 50 - 50 - ns 

0 - 0 - 0 - ns 

- 35 - 35 - 40 I ns , ----
5 - 5 - 5 - ns 

.2 Test Conditions 
1. Input pulse level: O.BV to 2.4V Voo 
2. tr=tf=10ns b 
3. Test circuit 

to output terminal fdseope ::~ 
lkn 

5pF 

[Include seo!",test] T 'l 
tool capacity y SW2 

Vss Vss 

Test: tcHZ1, tcHZ2, tOHZ Both SW1 and SW2 are close 

Test: teLZ1, tcw, tOLZ Hi-Z - "H" SW1 is open, SW2 is close, 
Test: teLZ1, tClZ2, lou Hi-Z-"L" SW1 is close, SW2 is open. 

output turnon turnoff time 

y;-;-­
~~1'"'~ 

O!)V HI-Z 
'v a!)v 

~ 
---~tCHl'-I 

o Write Cycle (1) (CS1 Control) 

Iwe 

ADDRESS=:;:::=1=~~~~~~=3~~~=== ---t...w tWR CSl -tCWL 

CS2 

Daut 

Din 

,,, 

J:=low ''"= ----------~(~~~-----~~ 
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o Write Cycle (2) (CS2 Control). o Write Cycle (3) (WE Control) 

twe twe 
ADDRESS 
~ 

"* tAW tWRol 
/ 

lAs 
CS2 CS2 '/ h c~" ,"""" " tCW2 twp-

WE :""'1. 
Dout 

Din· 
i=tow tOH-! 

( >--

-tow~ ~twH.!.1 

II-tow tOH~ 
0< 

Oaut 

Din 

Note: 1. During read cycle time, WE is to be "H" level. 
2. During write cycle time that is controlled by CSl or CS2, Output Buffer is in high impedance state whether OE level 

is "!-i"or "L". 
3. During write cycle time that is controlled by WE, Output Buffer is high impedance state if OE is "H" level . 

• DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY 

Parameter Symbol 

Data retention supply vOltaQa VDDR 

Data retention current looR 

Chip select· data hold time tCDR 

Operation recovery time tR 

• tRe = Read cycle tIme 

Data retention timing ('CS1 Control) 

Voo-----.L 
Data hDld mode 

VDDR;;'2.0V 4.SV 

Conditions Min Typ Max 

2.0 - 5.5 
VDo-3V - - 10 CSI=CS2.,Voo-O.2V or CS2"'O.2V 

0 - -

tRC* - -

Data retention timing (CS2 Control) 

Voo-----,.j 

tR~ csr"Voo-O.2V '" 2.2V 
~teoR 

CS2 O.4V CS2 "'O.2V 

• FUNCTIONS 

.Truth Table 

CSI 

H 

-
L 

L 

L 

CS2 

X 

L 

H 

H 

H 

OE 

-
-

X 

L 

H 

X: "H" or "L", -: "H", "L" or "Hi-Z" 

• ReadIng data 

WE AO to A12 DATA I/O Mode 

- - Hi-Z Unselected 

- - Hi-Z Unselected 

L Stable Input data Write 

H Stable Output data Read 

H Stable Hi-Z Output disable 

(Ta =Oto70·C) 

Unit 

V 

pA 

ns 

ns 

100 

loos,Ioos1 

loos,lo081 

1000 

1000 

1000 

Data is able to be read when the address is setted while holding CS1="\.:" CS2="H", OE="L" and WE= 

"H". Since Data I/O terminals are in high impedance state when OE="H", the data bus line can be used 

for any other objective, then access time apparently is able to be cut down. 
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.Writing data 

There are the following four ways of writing data into the memory. 

(1) Hold CS2="H", WE="L" set addresses and give "L" pulse to CS1. 

(2) Hold CS1 = "L", WE = "L", set addresses and give "H" pulse to CS2. 

(3) Hold CS1="L", CS2="H': set addresses and give "L" pulse to WE. 

(4) After setting addresses, give "L" pulse to CS1, WE and give "H" pulse to CS2. 

Anyway, data on the Data I/O terminals are latched up into the SRM2264LCso/l0/12 at the end of the period 

that CS1, WE are "L" level, and CS2 is "H" level. As Data I/O terminals are in high impedance state when 

any of CS1, OE="H", or CS2="L", the contention on the data bus can be avoided . 

• Standby mode 

When CS1 is RHn or CS2 is "L"level, the SRM226490/10/12 is in the standby mode which has retaning data 

operation. In this case Data I/O terminals are Hi-Z, and all inputs of addresses, WE and data can be any 

"H" or "Ln. When CS1 and CS2 level are in the range over Voo-O.2V, or CS2 level is in the range under O.2V, 

in the SRM2264LCso/1O/12 there is almost no current flow except through the high resistance parts of the 

memory . 

• PACKAGE DIMENSIONS 

2. 

~ 

IM28-21*1 

1.472Max 
(37.4MU) 

1.445t(lQ(M 
(36.7:to.a) 

O.713Max 
(l8.1Mall) 

15 

I~ ,. 

* 1 SRM2264LMIIOIIOI12 has the same characteristics as SRM2264LCeot.0I12 .. 

28·pin DIP 

unit: inch 
(mm) 

28·pin SOP 

unit: inch 
(mm) 
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.CHARACTERISTICS CURVES 

Normalized IODA-'-tcycle' Normalized IDDA-VOO 
Normarizad IODA-Ta . 

VD~=515V V v .. ! •.• v 1.0 
\ Ta=25'C 

tc,c-Min 
,,',' 1.2 

1.1 0.9 L 
I.OC---

0.8 1\' 1.0 .. \ I ....... o.i 
"-... '\ D.8 

V 0.6 G.9 ...... "'-0.5 
.......... 

0.6 

/ 0.8 t--.. 0.' 

0.7 0.3 
0.4/ 

TI""25"C 
~'-Min 

0.2 0.2 
. 

0 20 40 60 ('C) 

! \00 ., 200 300 500 ]00 1.0.00 3 • • 6 7 (V) 
(ns) 

, 10 
Normalized loosi-i"a Normalized hiDSI-VOO 

IOH-VOH Voo=5.5Y 4.0 (rnA) 
'C!"'YoD-O.2V Ta-2S"C 

'"'" 
Voo='.5V 

CS=Voo-O.2V • 3.0 Ta=25'C 
/ 

'\ 
2.0 

V V 10 

\ / / 1.0 \ 1.0 5 
\ 

0 .• 

\ 1/ d .• 

0 1 2 3 4 5 
3 4 5 6 7 (V) 

D 20 40 60"(; (V) 

Normalized 1Acc·t..cs-Ta Norm'alized IACe'IACS-VOO IOL-VOL 

v .. ~uv \ T.~125"C (rnA) VOD-'.5V 

/ c..-IODoF Ct,=100pF Ta=25'C 
1.1 1.2 

/ 10' 
\ J 

1\ ....... 
1.1 

\ 
10 

V 
G.9 1.0 

'" / 
o.a d .• 5 

/ 
0.7 0.8 

/ 
0 20 40 .. ('C) • 5 6 7 (V) 0.5 1.0 (V) 
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PF315-04 

SRM20256LC10/12 
CMOS 256K-BIT STATIC RAM 

.Low Supply Current 

.Access Time 100ns/120ns 

.32,768 Words X 8 Bits Asynchronous 

.DESCRIPTION 
The SRM20256LCt0l12 is a 32,768 word x 8 bits asynchronous, static, random access memory fabricated using 
an advanced CMOS technology. Its very low standby power requirement makes it ideal for applications 
requiring non-volatile storage with back-up batteries. The asynchronous and static nature of the memory 
requires no external clock or refresh circuit. Input and output ports are TTL compatible and the 3-state 
output allows easy expansion of memory capacity . 

• FEATURES 
.Fast access time ····································SRM20256LClO lOOns (Max) 

SRM20256LCt2 120ns (Max) 
.Low supply current ·································slandby : 2f.J.A (Typ) 

operation: 13mA/1MHz (Typ) 

.Completely static···································· no clock required 

.Single power supply ······························5V±10% 

.TTL compatible inputs and outputs 

.3-state output 

.Battery back-up operation 

.Package··· ............................................. SRM20256 LClO/12 

.BLOCK DIAGRAM 

AO 
Al 
A2 
A3 
A4 

~ A5 
A6 ID 
A7 '" AS ~ 
A9 "C 

"C 
AIO « 
All 
Al2 
AI3 
AI4 

cs 

9 512 

6 

SRM20256LMlOI12 
SRM20256LSlO/12 

Memory Cell Array 

512x64XS 

S 

28-pin DIP (plastic) 
28-pin SOP (plastic) 
28-pin Shrink DIP (plastic) 

.PIN CONFIGURATION 

AI4 
AI2 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
1/01 
1/02 
1/03 
Vss 

Voo 
WE 
AI3 
AS 
A9 
All 
"OE 
AIO 
es 
1/08 
1/07 
1/06 
1/05 
1/04 

.PIN DESCRIPTION 

AO to AI4 Address Input 

WE Write Enable 

N Output Enable 

es Chip Select 

1/01 to S Data Input/Output 

1/011/021/031/041/051/061/071/08 
Voo Power Supply (+ 5V) 

Vss Power Supply (OV) 
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.ABSOLUTE MAXIMUM RAnNGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 V 
Input voltage VI -0.5· to 7.0 V 
Input/Output voltage VI/O -0.5· to Voo+0.8 V 
Power dissipation Po 1.0 W 
Operating temperature Top!' o to 70 'C 

Storage temperature Tsts -65 to 150 'C 

Soldering temperature and time Tsol 260·C. lOs (Lead only) -
.VI. VI!o(Min)= -1.0V when pulse width is less or equal to SOns .DC RECOMMENDED OPERAnNG CONDmONS 

Parameter Symbol Conditions 

Supply voltage 
Voo 
Vss 

Input voltage 
VIH 
VIL 

• VIl.{MIn} = -tOY when pulse width IS less or equal to SOns 
.ELECTRICAL CHARACTERISTICS .DC electrIcal CharacterIstics 

Parameter Symbol Conditions 

Input leakage III VI-O to Voo 

loos CS=VIH 
Standby supply current 

IOOSl CS'~Voo-0.2V 

IOOA 
VI = Vllo VIH 

Average operating current 
h/O=OmA lcyc=Min 

VI=VIL. VIH 
IOOAI h/O=OmA tcyc= Ip.s 

Operating supply current 1000 
VI-VIL. VIH 

h/o= OmA 

Output leakage ILo 
'CS=VIH or WE=VIL 

or OE=VIH VIIO=O to Voo 
High level output voltage VOH IOH= -1.0mA 
Low level output voltage VOl 10l=2.lmA 
*TYPlcal values are measured at Ta-25 C and Voo-5.0V 

.Termlnal capacitance 
Parameter Symbol 

Address Capacitance CAoo 
Input Capacitance CI 
I/O Capacitance CliO 

.AC ElectrIcal Characteristics 
oRead Cycle 

Parameter Symbol 

Read cycle time tRC 
Address access time tACC 
'CS access time tACS 
(jE access time tOE 
CS output set time teu 
'CS output floating tCHZ 
(jE output set time tau 
(jE output floating 10HZ 
Output hold time tOH 

A-32 

Conditions 

VAOO-OV 
VI=OV 

Vl/o=OV 

Conditions 

* , 

*2 

*, 

(Vss=OV Ta=O to 70'C) . 
Min. Typ Max Unit 

4.5 5.0 5.5 V 

0 0 0 V 

2.2 8.5 Voo+O.S V 
-O.S· 0 0.8 V 

(Voo=5V±10% Vss=OV Ta=O to 70'C) . . 
SRM20256LC10 SRM20256LC12 

Unit 
Min Typ· Max Min Typ* Max 
-I - I -I - I p.A 
- 1.5 3.0 - 1.5 3.0 mA 
- 2 100 - 2 100 p.A 

- 40 70 - 37 70 mA 

- 13 - - 13 - mA 

- 35 65 - 35 65 mA 

-I - I -I - I p.A 

2.4 You-O.l - 2.4 You-O.I - V 
- 0.2 0.4 - 0.2 0.4 V 

(f=IMHz. Ta=25'C) 

Min Typ Max Unit 
- - 10 pF 
- - 10 pF 
- - 10 pF 

(Voo=5V±10% Vss=OV. Ta=O to 70'C) 

SRM20256LC10 SRM20256LC12 
Unit 

Min Max Min Max 

100 - 120 - ns 
- 100 - 120 ns 
- 100 - 120 ns 
- 50 - 60 ns 
10 - 10 - ns 
- 35 - 40 ns 

5 - 5 - ns 
- 35 - 40 ns 
10 - 10 - ns 



o Write Cycle 

Parameter Symbol 

Write cycle time twc 

Chip select time tcw 

Address valid to end of write tAW 

Address setup time tAS 

Write pulse width twp 

Address hold time tWR 

Input data set time tow 

Input data hold time tOH 

Write to Output floating tWHZ 

Output Active from end of write tow 

* 1 Test Conditions 
1 . Input pulse level: 0.6V to 2.4V 
2. tr=If=5ns 
3. Input and output timing reference levels: 1.5V 
4. Output load CL = l00pF 

+5V 

1.8kll 

1/00--.,---..., 

9901) 

CL = 100pF (Includes Jig Capacitance) 

.Timing Chart 

o Re'ad Cycle 

OWrite Cycle (2) (WE Control) 

two 

(Voo=5V±10%, Vss=OV, Ta=O to 70'C) 

Conditions 
SRM20256LC,o SRM20256LC'2 

Unit 

*1 

*2 

Min Max Min Max 

100 - 120 - ns 

80 - 85 - ns 

80 - 85 - ns 

0 - 0 - ns 

75 - 80 - ns 

0 - 0 - ns 

45 - 50 - ns 

0 - 0 - ns 

- 35 - 40 ns 

10 - 10 - ns 

*2 Test Conditions 
1 . Input pulse level: 0.6V to 2.4V 
2. tr=If=5ns 
3. Input timing reference levels: 1.5V 
4. Output timing reference levels: 

± 20DmV (the level displaced from stable output voltage level) 
5. Output load CL = 5pF 

+5V vorl: 
CL = 5pF (Includes Jig Capacitance) 

o Write Cycle (CS Control) 

twe 

Dout 

Din 

Note: 
1. During read cycle time, WE is to be"W level. 
2. During write cycle time that is controlled by CS, Output 

Buffer is in high impedance state, whether OE level is 
"H" or "L". 

3. During write cycle time that is controlled by WE, Output 
Buffer is in high impedance state if OE is "W level. 
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·DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY 

Parameter 

Data retention supply voltage 
Data retention current 

Chip select data hold time 
Operation recovery time 

*tRc=Reed cycle time 

Data retention timing 

Voo----:L 

.FUNCTIONS 

.Truth Table 

CS 

H 
L 

L 

L 

.Read Mode 

OE 

-
X 

L 

H 

Symbol Conditions 

VOIlR 

100R Voo=3V, CS;O:VoOR-0.2V 

teOR 
tR 

Oata hold mode 

VooR0<2.0V 4.SV 

WE 
-

L 

H 

H 

AO to A14 

-
Stable 

Stable 
Stable 

Min 

2.0 
-
0 

tRe* 

DATA I/O 
Hi-Z 

D,N 

DouT 
Hi-Z 

(Vss= OV, Ta=O to 70·C) 

Typ Max Unit 

- 5.5 V 

1 50 p.A 

- - . ns 

- - ns 

Mode 100 
Standby 100s,I00si 

Write 100A,I00AI 
Read 100A,I00AI 

Output disable 100A,I00AI 

The Data appear when the address is setted while holding CS="L", OE="L" and WE="H". When OE="H", 

Data I/O terminals are in high impedance state, that makes circuit design and bus control easy . 

• Write Mode 

There are the following 3 ways of writing data into memory. 

(1) Hold CS="L" and WE="L", set address. 

(2) Hold CS="L" then set address and give "L" pulse to WE. 

(3) After setting addresses, give "L" pulse to both CS and WE. 

In above any case data on the DATA I/O terminals are latched up into the SRM20256LC1O/12 when CS or WE 

is in positive-going. Since DATA I/O terminals are high impedance when CS or OE="H", bus contention 

between data driver and memory outputs can be avoided . 

• Standby Mode 

When CS is "H" the SRM20256LC10/12 become in the stand-by mode. In this mode, data I/O terminals are 

Hi-Z, and all inputs of addresses, WE and data can be any "H" or "L". When CS is over than Voo--'(J.2V, the 

SRM20256LC1o/12 is in the data retention battery back-up mode, in this case, there is a smalLcurrent in the 

SRM20256LC1O/12 which flow through the high resistances of the memory cells. 
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.PACKAGE DIMENSIONS 

IM28-21*1 

1.472Max 
(37.4Max) 

1.44510.004 
(36.7:1:0.1) 

0.100:1:0.010 
(2.54:1:0.25) 

0.713Max 
(18.1Max) 

O.701±O.004 
{17.8:tO.l} 

1.lMa~ 
(27.94Mu) 

Ul.7 

1--------",,27.,..·"'--------11 

0.600 
(15.24) 

}E===~ +0.001 0(.010-.~':') 
~01 

0.600 - 0.655 
(15.24-16.64) 

0.370 
(9.4) 

*1 Represents SRM20256LMlOJ12 that has the same electrical characteristics as SRM20256LCIOI12. 
* 2 Represents SRM20256LSlOJ12 that has the same electrical characteristics as SRM20256LCIOI12. 

28-pin DIP 

unit: inch 
(mm) 

28-pin SOP 

unit: inch 
(mm) 

28-pin Shrink DIP 

unit: inch 
(mm) 
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IICHARACTEAlSTICS CURVES 

Normalized IDOA-tcyC," Normalized IODA-Voo 
Normarized IOOA-TI 

v..!~s.~v V 1.0 Voo'*5.5V T.=25.cl:... 
t.,. .... 1.2 

17 \.I 0.9 

\ 
loOt--. 

0.8 

\. 
1.0 

J "-
0.7 

I'\. o.a 
V o.t ........ 0.6 

r--.. 
0.5 0.6 

/ 8.8 ~ 
0.4 

004 
0.1. 0.3 f.-25-o 

0..2 
t.,.-1IIt\ 

0.2 

0 20 ... 60 ('C) 
100 200 300 500 100 1,000 

(n!) 3 • 5 6 1 (V) 

10 
Normalized loost-Ta. Normalized loosl-Yoo 

t-~-5.5V I IQI1-VQI1 
-v -0.2V 

4.0 T ..... 25"C (mA) 
V .. ~4.SV S=Voo-O.2V 

5 3.0 TI""25'C 

2.0 

V / 
10 ....... 

V / 
r---...f.,. 

"" J 1.0 '\. 1.0 
5 

\ 
0.5 

1\ 1/ 0.' 

a I 2 3 • 5 
3 • 5 6 1 (V) 

40 6O('C (V) 

Normalized 1Acc·~-T. Normalized tACC'~-YOO IOL-VOL 

... 2"5' \ Ta.125'C 
(mAl ... 2 •. 5' 

c..-10QpF 1.2 
c,.-100pF 1."25'0 

1.1 
io"'" /' 

,./ 
1.1 \ 10 

/ 
1.0/ \ / ... 1.0 

'" 0.8 0.' S 
/ 

7 
0.1 0.8 

V 
0 20 40 ('C) • S 6 1 (\') 0.5 1.0 (\') 
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PF281-o2 

SRM20256LCT10/12 
CMOS 256K-BIT STATIC RAM 

.Industrial Temperature Range 

.Low Supply Current 

.Access Time 100ns/120ns 

.32,768 Words X 8 Bits Asynchronous 
.DESCRIPTION 

The SRM20256LCT10/12 is a 32,768 word X 8 bits asynchronous, static, random access memory fabricated 
using advanced CMOS technology. Its very low stand-by power feature makes it ideal for applications 
requiring non-volatile storage with back-up batteries. And -40 to 85"C operating temperature range makes 
it ideal for industrial use. The asynchronous and static nature of the memory requires no external clock of 
refresh circuit. Input and output ports are TTL compatible and the 3-state output allows easy expansion of 
memory capacity . 

• FEATURES 
.Industrial temperature range ..................... - 40 to 85"C 
.Fast access time · .. ·································SRM20256LCT1O 100ns (Max) 

SRM20256 LCT12 120ns (Max) 
.Low supply current ................................. standby : 2f.J.A (Typ) 

operation: 13mAl1MHz (Typ) 
.Completely static .. ·································· no clock required 
.Single power supply ······························5V±10% 
.TTL compatible inputs and outputs 
.3-state output 
.Battery back-up operation 
.Package···············································'SRM20256LCT10112 28-pin DIP (plastic) 

SRM20256LMT10/12 28-pin SOP (plastic) 
SRM20256LST10112 28-pin Shrink DIP (plastic) 

.BLOCK DIAGRAM .PlN CONAGURATION 

ilo 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 
AID 
All 
AI2 
AI3 
AI4 

C"S" 

9 

~ 
III .. .. 
~ 
"0 « 

6 

512 Memory Cell Array 

512x64xS 

8 

AI4 I VOD 

AI2 2 WE 
A7 3 AI3 
A64 Ul AS 
A5 5:>J A9 
A4 6 ~ All 
A3 7 0 DE 
A2 8 ~ AIO 
Al 9 ~ ~ 
AO 10 ~ 1/08 
1/01 11 1/07 
1/02 12 1/06 
1/03 13 1/05 
Vss 14 1/04 

l....-_---' 

.PlN DESCRIPTION 

AO to AI4 
WE 

DE 
CS 

Address Input 

Write Enable 

Output Enable 

Chip Select 

1/01 1/02 1/03 11041/05 1/06 1/07 1/08 

1/01 to S 

Voo 

V •• 

Oata Input/Output 

Power Supply (+ 5V) 

Power Supply (OV) 
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.ABSOWTE MAXIMUM RATINGS .... , .,.' (V ~V) 55= 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 V 

Input voltage VI 
.. -0.5* to 7.0 V 

Input/Output voltage VIIO -0.5* to Voo+0.3 V 

Power dissipation Po 1.0 W 

Operating temperature Toll' -40 to 85 'C 

Storage temperature Tsta -65 to ISO 'C 

Soldering temperature and time Tsol 260'C. 105 (Lead only) .-

.V" V,IO(Min)= -1.0V when pulse width is. less or equal to 50ns 
.DC RECOMMENDED OPERATING CONDITIONS (Vss=OV Ta= -40 to 85'C) . 

Parameter Symbol Conditions 

Supply voltage 
Voo 

Vss 

Input voltage 
VIH 

VIL 
.V!L(MJn)= -1.0V when pulse WIdth IS less or equal to SOns 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Parameter Symbol Conditions 

Input leakage III VI=O to Voo 

1005 CS=VIH 
Standby supply current 

10051 CS;;;;Voo-0.2V 

100A 
VI-VIL. VIH 

Average operating current 
IIIO=OmA tcyc=Min 

VI=VIL. VIH 
IOOAI Il/o=OmA tCyc= Ips 

Operating supply current 1000 : VI=VIL. VIH 
iJ/o';'OmA 

Output lea ka ge llo 
CS-VIH or WE-VIL 

or OE=VIH Vl/o=O to Voo 
High level output voltage VOH IOH=-I.OmA 

Low level output voltage VOL IOL=2.lmA 

• TYPIcal values are measured at Ta-25C and Voo-5.0V 
.Terminal Capacitance 

Parameter Symbol Conditions 

Address Capacitance CAOO VAOO-OV 
Input Capacitance CI VI=OV 
I/O Capacitance CliO Vl/o=OV 

.AC Electrical Charactenstics 
oReed Cycle 

Parameter Symbol Conditions 

Read cycle time tRC 
Address access time tAce 
CS access time tACS 

.1 

~ access time to~ 
CS output set time tCLZ 
CS output floating ·tCHZ 
OE .output set time tOll 

*2 

OE output floating tOHZ 
Output hold time tOH ·1 

A-3S 

Min Typ Max Unit 

4.5 5.0 5.5 V 

0 0 0 V 

2.2 3.5 Voo+0.3 V 

-0.3* 0 0.8 V 

(Voo=5V+ 10%. Vss=OV, Ta= ~40 to 85'C) -

SRM20256LCT 10 SRM20256LCT 12 
Unit 

Min Typ* Max Min Typ· Max 
-I - I -I - I pA 
- 1.5 3.0 - 1.5 3.0 mA 

- 2 200 - 2 .200 pA 

- 40 70 - 37 70 mA 

- 13 - - 13 - mA 

- 35 65 - 35 65 mA 

-I - I -I - I pA 

2.4 Voo-O.l - 2.4 Voo-O.I - V 
- 0.2 0.4 - 0.2 0.4 V 

(f=IMHz, Ta=25'C) 

Min Typ Max Unit 
- - 10 pF 
- - 10 pF 
- - 10 pF 

(l/oo=5V+ 10% Vss=OV Ta = -40 to 85'C) - , . 
SRM20256LCTIo SRM20256LCTI2 

Unit 
Min Max Min Max 

100 - 120 - ns 
- 100 - 120 ns 
- 100 - 120 ns 
- 50 - 60 ns 

10 - 10 - ns 
- 35 - 40 ns 

5 - 5 - ns 
- 35 - 40 ns 

10 - 10 - ns 



o Write Cycle 

Parameter Symbol 

Write cycle time twe 

Chip select time tew 

Address valid to end of write tAW 

Address setup time tAS 

Write pulse width twp 

Address hold time tWR 

Input data set time tow 

Input data hold time tOH 

Write to Output floating tWHZ 

Output Active from end of write tow 

• 1 Test Conditions 
1 . Input pulse level: O.6V to 2.4V 
2. tr=tf=5ns 
3. Input and output timing reference levels: 1.5V 
4. Output load CL = l00pF 

+5V 

!.8k!l 

I/O C>--""'---4 

990!l 

CL = lOOpF (Includes Jig Capacitance) 

.Timing Chart 

o Read Cycle 

OWrite Cycle (2) (WE Control) 

twe 

(Voo=5V±10%, Vss=OV, Ta= -40 to 85"C) 

Conditions 
SRM20256LCTIo SRM20256LCTI2 

Unit 

*1 

.2 

Min Max Min Max 

100 - 120 - ns 

80 - 85 - ns 

80 - 85 - ns 

0 - 0 - ns 

75 - 80 - ns 

5 - 5 - ns 

45 - 50 - ns 

0 - 0 - ns 

- 35 - 40 ns 

5 - 5 - ns 

* 2 Test Conditions 
1 . Input pulse level: O.6V to 2.4V 
2. tr=tf=5ns 
3. Input timing reference levels: 1.5V 
4. Output timing reference levels: 

± 200mV (the level displaced from stable output voltage level) 
5. Output loed CL = 5pF 

+5V 

,ror1::: 
CL = 5pF (Includes Jig Capacitance) 

OWrite Cycle (CS Control) 

twe 

Dout 

Din 

Note: 
1. During read cycle time, WE is to be "H" level. 
2. During write cycle time that is controlled by CS, Output 

Buffer is in high impedance state, whether OE level is 
"H" or "L". 

3. During write cycle time that is controlled by WE, Output 
Buffer is in high impedance state if OE is "H" level. 

A-39 

I 



.DATA RETENTION CHARACTERImC WITH LOW VOLTAGE POWER SUPPLY <Vss=OV, Ta= -40 to 85"C) 

Parameter 

Data retention supply voltage 
Data retention current 

Chip select data hold time 
Operation recovery time 

*tRc=Read cycle time 

Data retention timing 

VDD-------.i 

.FUNCTIONS 

.Truth Table 

CS 

H 
L 

L 

L 

.Read Mode 

OE 
-
X 
L 

H 

Symbol Conditions 

VODR 

IDDR VDD=3V, CS;;';VDDR-0.2V 

tCDR 
tR 

Oat. hold modo 

VooR<:2.0V 4.5V 

tR~ .cg"VooR-O.2V "2.2V 

WE AO to AI4 

- -
L Stable 
H Stable 
H Stable 

Min Typ Max Unit 

2.0 - 5.5 V 
- 1 100 p.A 

0 - - ns 

tRC· - - ns 

DATA I/O Mode 100 
Hi-Z Standby IDDS,IDDSI 

DIN Write IDDA,IDDAI 

DouT Read IDDA,IDDAI 
Hi-Z Output disable iDDA,iDOAI 

The Data appear when the addresses is setted while holding CS = "L", OE="L" and WE="H". When OE 

= "H': Data 110 terminals are in high impedance state, that makes it easy for circuit design and bus control. 

.Write Mode 

There are following 3ways of writing data into the memory. 

(1) Hod CS="L", WE="L", set address. 

(2) Hold CS="L", set address and give "L" pulse to WE. 

(3) After setting addresses, "L" pulse to both CS and WE. 

In above any case, Data on the DATA I/O terminals are latched up into the SRM20256LCTlO/12 when CS or 

WE is in positivi3-going. Since DATA I/O terminals are in high impedance state when CS or OE="H", the 

contention on the data bus can be aboided . 

• Standby Mode 

When CS is "H" the SRM20256LCT10/12 is in the standby.mode. In this case Data I/O terminals are in Hi-Z, 

so that all inputs of addressses, WE and data can be any "H" or "L". When CS is over than VDD-O.2V, the 

SRM20256LCTlO/12 is in the data retention battery back-up mode, in this mode, there is a small current in 

the SRM20256LCTlO/12 which flow through the high resistances of the memory cells. 
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.PACKAGE DIMENSIONS 

I M28-21*1 

1.472Max 
(374Max) 

1.445;1:0.00c 
(36.71001) 

28 15 

0.059 
(\.5) 

0.100±0.010 
(2.541:025) 

O.713Max 
(l8.1M_x) 

0.701 ±oooc 
07.8;1:0.1) 

1.IMn 

~-------~(2~~~·~~7~··~)---~·---

14 

1-_. ____ ~(2"_7."'" ___ ---I 
28 " 

0.600 
(\524) 

rE===~ +0001 
0,010- 0.0004,) 

~.25'%~' 
0.600-0.655 
(\5.24-16.64) 

0.370 
(9.4) 

;b~; 
II 0.039 

--tt-(1.0) 

* t Represents SRM20256LMT10112 that has the same electrical characteristics as SRM20256LCTIOI12. 
*2 Represents SRM20256LST10112 that has the same electrical characteristics as SRM20256LCTlO112. 

28·pin DIP 

unit: inch 
(mm) 

28·pin SOP 

unit: inch 
(mm) 

28·pin Shrink DIP 

unit: inch 
(mm) 
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.CHARACTERISTICS CURVES 

Under measurment 
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KF087 
PF369-01 

SRM21256N35/45/55 
CMOS 256K-BIT STATIC RAM 

.Low Supply Current 

.Access Time 35ns/45ns/55ns 

.65,536 Words X 4 Bits Asynchronous 

.DESCRIPTION 

The SRM21256N35/45/55 is a 65,536-word x 4 bits asynchronous, static random access memory fabricated 

using advanced CMOS technology. Since it is asyncronous and static, the memory does not require an 

external clock or refresh circuitry. Input and output ports are TIL compatible and the 3-state output allows 

easy expansion of memory capacity . 

• FEATURES 

.Fast access time .. •••••••••• .. ••••••••••• .. SRM21256N35 35ns(Max) 

SRM21256N45 45ns(Max) 

SRM21256N55 55ns(Max) 
.Low supply current ..................... ···stand-by : 3mA(Max) 

operation : 120mA(Max) 

.Completely static ••• ·····················no clock required 

.Single power supply ·····················5V±10% 

.TIL compatible inputs and outputs 

.3-state output 

.Package ····································SRM21256N35/45/55 24-pin Skinny DIP (300 mil plastic package) 

.BLOCK DIAGRAM 

AD 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 
AID 
All 
AI2 
AI3 
AI4 
AI5 

Memory Cell Array 
256x256x4 

4 

I/O Buffer 

1/01 1/02 1/03 1/04 

.PIN CONRGURATION 

AO Voo 
Al AI5 
A2 AI4 
A3 AI3 
A4 AI2 
A5 All 
A6 AIO 
A7 1/04 
AS 1/03 
A9 1/02 
CS 1/01 
Vss WE 

.PIN DESCRIPTION 

AD to A15 Address Input 

WE Write Enable 

es Chip Select 

1/01 to 4 Data Input/Output 

Voo Power Supply (+ 5V) 

Vss Power Supply (OV) 
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.ABSOLUTE MAXIMUM RATINGS' (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 V 

Input voltage VI -0.5* to 7.0 V 

Input/Output voltage VI/o '. -0.5* to Voo+0.3 V 

Power dissipation Po 1.0 W 

Operating temperature Topr o to 70 "C 

Storage temperature Tstg -65 to 150 "C 

Soldering temperatlJ'e ard time Tsol 260"C, lOs (Lead only) -
.VI, VIIO(MIn)= -3.0V when pulse width IS ;;3;20ns 

.DC RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 

Voo 
Supply voltage 

Vss 

VIH 
Input voltage 

Vil 

*VIc(Min)= -3.0V when pulse width is ;;>;20ns 

.ELECTRICAL CHARACTERISTICS .DC Electrical Characteristics 

Parameter Symbol 

Input leakage III 

loos 
Standby supply current 

loosl 

Average operating current IOOA 

Output leakage Ilo 

High level output voltage VOH 

Low level output voltage VOL 

.Terminal Capacitance 

Parameter Symbol 

Address Capacitance CAoo 

Input Capacitance CI 

I/O Capacitance CI/O 

.AC Electrical Characteristics 
ORead Cycle 

Parameter Symbol 

Read cycle time tRC 

Address access time tAce 

CS access time tACS 

CS output set time tClZ 

CS output floating tCHZ 
Output hold time tOH 

A-44 

Conditions 

Conditions 

VI=O to Voo 

CS=VIH 

CS~Voo-0.2V 

VI=Vll, VIH 
Il/o=OmA tcyc=Min 

CS=VIH or WE=Vll 
Vl/o=O to Voo 

IOH=-4.0mA 

IOl=8.0mA 

Conditions 

Conditions 

*1 

*2 

*1 

(Vss=OV, Ta =0 to 70"C) 

Min Typ Max Unit 

4.5 5.0 5.5 V 

0 0 0 V 

2.2 - Voo+0.3 V 

-0.3* - 0.8 V 

(Voo=5V±10%, Vss=OV, Ta=O to 70"C) 

Min Typ ·Max Unit 

-I - I p.A 

- - 10 mA 

- - 2 mA 

- - 120 mA 

-I - I p.A 

2.4 - - V 

- - 0:4 V 

(f=IMHz, Ta=25"C) 

Min Typ Max Unit 

- - 10 pF 

- - 10 pF 

- - 10 pF 

(Voo=5V±10%, Vss= OV, Ta=O to 70"C) 

SRM21256N35 SRM21256N45 SRM21256N55 
Unit 

Min Max Min Max Min Max 

35 - 45 - 55 - ns 

- 35 - 45 - 55 ns 

- 35 - 45 - 55 ns 

5 - 5 - 5 - ns 

0 15 0 20 0 25 ns 

5 - 5 - 5 - ns 



o Write Cycle 

Parameter Symbol 

Write cycle time twc 

Chip select time tew 

Adciess vafid to end of write tAW 

Address setup time tAS 

Write pulse width twp 

Address hold time tWR 

Input data set time tow 

Input data hold time tOH 

Write to Output floating tWHZ 

Output Active from end of write tow 

o I Test Conditions 
I . Input pulse level: Ves to 3.0V 
2. ~=I,=5ns 
3. Input and oulput liming reference levels: 1.5V 
4. Output load CL = 30pF 

Load 1 +5V 

.. ~::. 
o Including scope and jig. 

• Timing Chart 

o Read Cycle 

ADDRESS 

Dour 

OWrite Cycle (2) (WE Control) 

two 

(Voo=5V±10%, Vss=OV, Ta=O to 70'C) 

Conditions 
SRM21256N35 SRM21256N45 SRM21256N55 

Unit 
Min Max Min Max Min Max 

35 - 45 - 55 - ns 

30 - 40 - 50 - ns 

30 - 40 - 50 - ns 

0 - 0 - 0 - ns 
01 

25 - 35 - 45 - ns 

0 - 0 - 0 - ns 

15 - 20 - 25 - ns 

0 - 0 - 0 - ns 

0 15 0 20 0 25 ns 
02 

0 - 0 - 10 - ns 

o 2 Test Conditions 
I . Input pulse level: Vss to 3.0V 
2. 1,=1,=508 
3. Input liming reference levels: 1.5V 
4. Output timing reference levels: ±200mV (the level displaced from 

stable output voltage level) 
5. Output load CL = SpF 

Load 2~+5V 480Q 

Dout 

255Q 5pF* 

o Including scope and jig . 

o Write Cycle (I) (CS Control) 

too 

Oout 

Din 

Note: During read cycle time, WE should be "W level. 
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·FUNCTIONS 
.Truth Table 

CS 
H 
L 
L 

*: "H" or "L" 

.Read Mode 

WE 
• 
L 
H 

AD to A15 DATA I/O Mode 

* Hi-Z Standby 
Stable DIN Write 
Stable Doul Read 

The Data appear when the address is setted while holding eS="L", and WE="H" . 

• Write Mode 

There are following 3 ways of writing data into memory. 

(1) Hold WE="L", set sddress and give "L" pulse to es. 

(2) Hold eS="L", set address and give "L" pulse to WE. 

(3) After setting addresses, give "L" pulse to both es and WE. 

100 
I DDS, 10DSI 

IDDA 
IOOA 

In above any case, data on the DATA I/O terminals are latched up into the SRM21256N when es or WE is 

in positive-going. Since DATA I/O terminals are high impedance when eS="H", the contention on the data 

bus can be avoided . 

• Standby Mode 

When es is "H" the SRM21256N is in the stand-by mode. In this case, Data I/O terminals are in Hi-Z, so that 

all inputs of addresses, WE and data can be any "H" or "L". 
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.PACKAGE DIMENSIONS 

IN241 

1.250Max 

C::::::::::I!i 
12 

~
---,----,-:;jX' 

~~ 
~~ 
ci~ 

i:5 
-1I.-£c 8~ 
O.019±o.o04 O.lOO±O.OIO ~i ci~ 
(0.48.0.1) (2.54'0.25)~;;; -08 

24-pin DIP 

unit: inch 
(mm) 

I 
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.CHARACTERISTICS CURVES 

Under measurment 
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PF051-05 

SMM2364C 
CMOS 64K-BIT MASK ROM 

.Low Supply Current 

.Access Time 350ns/450ns 

.8,192 WordsX8 Bits Asynchronous 

• DESCRIPTION 

The SMM2364C is an 8,192 words X 8 bits asynchronous, static, mask programmable ROM on a monolithic 

CMOS chip and is characterized by fast access time and very low power dissipation. The nature "static" 

of the memory eliminates the need of an external clock. Both the input and output are TTL compatible. 

The 3-state output and mask programmable chip enable provide easy system design and easy ex­

pansion of the memory capacity. These features make the SMM2364C usable for wide-ranged applications, 

especially as a memory for low power dissipation devices using microprocessors . 

• FEATURES 

.Access time········· .. · .. ··· .. ···· .. · .. ·· .... ·· .. · .. ··350/450ns 

.Low supply current ................................. standby : 0.1 J,A (Typ) 

operation: 15mA/12mA (Typ) 

.Completely static 

.Single power supply .............................. ·5V ±10% 

.TTL compatible inputs and outputs 

.3-state output with wired-OR capability 

.Package· .... ···· .... · .. · .. · .. · .. ··· .. · .. ··· .. ······ .. ··24-pin DIP (plastic) 

• BLOCK DIAGRAM • PIN CONFIGURATION Ii 00 01 02 03 04 05 06 07 

, CE/CE L.--E~-:-~e-I-___ --I,--'----J'----J'-1'-1---'---'---'-
Buffer 

A7 

A" 

AS 

A4 

Voo 

AS 

A12 

A' CE/er 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

AID 

All 

AI2 

32 

Y Select 

32X 8 

ROM Array 

8192X 8 

A2 

Al 

AO 

00 

01 

02 

V" IJ 

• PIN DESCRIPTION 

AD to A12 

CE/CE 

Address Inputs 

Chip Enable 

00 to 07 Data Outputs 

A10 

All 

07 

06 

05 

04 

0' 

Voo Power Supply (+5V) 

V" Power Supply ( OV) 
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. • ABSOUL TE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo 

Input voltage VI 

Output voltage Vo 

Power dissipation Po 

DC output current 10 

Operating temperature ToO' 

Storage temperature Tstg 

Soldering temperature and time Tsol 

• ELECTRICAL CHARACTERISTICS 

.DC Characteristics 

Parameter Symbol 

High level input voltagll VIH 

Low level input voltage VIL 

Input leakage current ILl 

Standby supply current loos 

Operating supply current 1000 

Output leakage current 1L0 

High level output voltage VOH 

Low level output voltage VOL 

Input capacitance CI 

Output capacitance Co 

* at access time 350ns 

.AC Characteristics 

Parameter Symbol 

Address access time lAce .. 

CE access time tACE 

Output floating tOF 

Output hold time tOH 

.Timing Chart 

ADDRESS 

CE/CE 

OUTPUT 

A-50 

(Vss=OV) 

Ratings Unit 

-0.3 to 7.0 V 

-0.3 to Voo+0.3 V 

-0.3 to Voo+0.3 V 

1.0 W 

10 mA 

-65 to 150 ·C 

-10 to 70 ·C 

260·C. 105 (at lead) -

(Voo= +5V±10%. Vss=OV. Ta=-IO to + 70·C) 

Conditions Min Typ Max Unit 

2.2 - Voo+0.3 V 

-0.3 - 0~8 V 

O;:;;;VI;:;;;VOO -1.0 - 1.0 /lA 

CE=Vss+0.2 

~~=Voo-0.2 
- - 40 /lA 

with output open - 15"/12 40" /30 mA 

0;:;;; Vo;:;;;Voo -1.0 - 1.0 /lA 

IOH=-1.0mA 2.4 - - V 

IOL=2.0mA - - 0.4 V 

f=1 MHz - - 7 pF 

f=1 MHz - - 10 pF 

(Voo=+5V±10%, Vss=OV, Ta=-IO to + 70·C) 

Conditions Min Typ Max Unit 

CL=ITTL+IOOpF - - 350/450 ns 

VIH=2.2V. VIL=0.8V - - 350/450 ns 

VOH=2.2V. VOL=0.8V - - 150 ns 

tr=tf=IOns 0 - - ns 

VOH 

DATA OUT 
VOL 

tACE 



• FUNCTIONS 

.Truth Table 

CE 

L 

CE 

H 
t---~--- ~-~-

H L 

.Read mode 

AO to AI2 00 to 07 

X Hi-Z 

Stable Output data 

Data can be read by simply setting an address· with CE held at "H" or CE at "L" . 

• Stanby mode 

MODE 

Standby 

Read 

Setting CE at "L" or CE at "H" initiates the standby mode. In this mode, the output impedance 

goes high and all address inputs are disabled. Within the chip, no circuit allows current folw and 

only the leakage current exists . 

• Specifying CE/CE 

CE/CE is mask programmable and may be selected for either active level. When ordering, specify 

the active level of CE/CE. 

[NOTE] RECOMMENDATIONS 

1. The SMM2364C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will 

frow in the chip at the time of transistor transition. For protection of such transients, it is recommended to 

connect a high-frequency capacitor and an electrolytic capacitor between the power supplies Voo and Vss. 

2. The input and output of the SMM2364C are TTL compatible. It is recommended that, when the chip is connected 

to TTL, pull-up resistors be connected to the CE/CE and address input terminal. 

• PACKAGE DIMENSIONS 

1260Max 

l(~t~\:~: 
~~~~~~~ 13 

l~ III 

O.100±OOIO 0.018=OOQ2 
(254t025) (0.46,-005) 

0600 
(1524) 

24'pin DIP 

unit: inch 
(mm) 

--

I 
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.CHARACTERISTICS CURVES 

looo-Ta 
(mAl .-----.--.-----r='r-'-'T--y--.--. (mA) .-,--.--iIO"":...-,V.:..Ol=-r--r---rr-l 

Voo=&V 

301-+-+-t-+-t-+--+-l 
-45Ons 

/ 

/ - v 
V Ta =2!I'C , 

oV V .. 

(") 08(V) 

'100 4.5 II -30 f-+-t--+-+--+-+----1----1-1 
Voo "-!i V 

(mA) 
IOH-Ta 

vL;,.t -30 
'100=4.5 V 

...... r--. 
-I--

-I--
-r--r--

I"" 
I'" 

(") &(") (C) 

tACC-VOO tACC-Ta 
(ns) (05) 

CL=lm+l~pF CL=lTTL+l00pF 

T. 2H '00 '100-5'1 

'" 

"v 
08 

3OOr-.... r-r- t-. 
200 

7('1) (e) 

(.) 
V,,-VOO 

T, "" 

" f--+--+---+-+----1----1+-t--I 

7(V) 
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• DESCRIPTION 

PF063-04 

SMM2365C 
CMOS 64K-BIT MASK ROM 

.Low Supply Current 

.Access Time 350ns/450ns 

.8,192 Words X 8 Bits Asynchronous 

The SMM2365C is an 8,192 words x 8 bits asynchronous, static, mask programmable ROM on a monolithic 

CMOS chip and is characterized by fast access time and very low power dissipation. The nature "static" 

of the memory eliminates the need of an external clock. Both the input and output are TTL compatible. The 

3-state output and mask programmable chip select allow for easy system design and easy expansion of the 

memory capacity. These features make the SMM2365C usable for a widerange of applications, especially 

as a memory for low power dissipation devices using microprocessors . 

• FEATURES 

.Access time···········································350/450ns 

• Low supply current· .. ··························· ... 'standby: 0.1 JlA Typ 

operation: 15mA/12mA 

• Completely static 

• Single power supply ·······························5 V ±10% 

• TTL compatible inputs and outputs 

• 3-state output with wired-OR capability 
• Package .. ······· ....................................... 28-pin DIP (plastic) 

• BLOCK DIAGRAM • PIN CONFIGURATION 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

A9 

AIO 

All 

AI2 

CSliCS1 CS2/rn 

25& 

00 01 02 03 04 05 06 07 

]2X8 

ROM Array 

8J92x 8 

~c 

AI2 

A7 

A6 

AS 

M 

A3 

A2 

AI 

AO 

00 

01 

02 

V" 

I 
~ "P ·VDD 

CS1/~ 

CS2/CS2 

AS 

2 , 
· , 
, 

~ , iii: 
N 

• '" en 
• '" 0 

" 
" 
12 

" 
" 

21p 
"p 
"p 
"P 2lp 
2ZP 
"p 
20P 
lOP 
lIP 
"p 
liP 
"b 

•• 
A" 

AIO 

er 
07 

06 

OS 

04 

03 

• PIN DESCRIPTION 

AO to A12 
OE 
CE 
CSl/CS1,CS2/CS2 
00 to 07 
Vee 

Vss 
NC 

Address Input 
Output Enable 
Chip Enable 
Chip Select 
Data Output 
Power Supply(+5V) 
Power Supply( OV) 
No Connection 
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Parameter" Symbol' 

Suppy voltage Voo 

Input voltage V, 

Output voltage, 
i Vo 

Power dissipation Po 

DCoutp'ut 'dlrr~nt i 10 

Operating temperature Top. 

Storage temperature Tstg 

Soldering temperature and time 
," 

Tsol 

.ELECTRICAL CHARA~TERISTICS 

.DC Characteristics 

Parameter 

High level input voltage 

Low level input voltage 

Input leakage current 

Standby supply current 

Operating supply current 

Output leakage current 

High level output voltage 

Low level output voltage 

Input capacitance 

Output capacitance 

* at access time 350 ns 
.AC Characteristics 

Parameter 

Address access time 

CE access time 

OE access time 

Output floating 

Output hold time, 

.Timing Chart 

ADDRESS 

Symbol 

V,H 

V,L 

III 

loos 

1000 

ILO 

VOH 

VOL 

C, 

Co 

Symbol 

IAcc 

lACE 

tOE 

tor 

tOH 

'\ 
CSI/CSl, CS2/CS2/ 

CE '\'\ 

DE 

OUTPUT 
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:~/ 

/ 
"-

(Vssc=OV) 

t Ratings Unit 

-0"3 to 7"0 V 

-0.3 to Voo+0.3 V 

-0.3 to Voo+0.3 V 

1.0 W 

10 mA 

-10 to 70 'C 

-65 to 150 'C 

260'C, lOs (at lead) -

(Voo=+ 5V±10%, Vss= OV, Ta=-10 to +70'C) 

Conditions Min Typ Max Unit 

2.2 - Voo+0.3 V 

-0.3 - 0.8 V 

O;O;V,;O;VOO -1.0 - 1.0 "A 

CE=Voo-0.2 - 0.1 40" "A 

with output open - 15'/12 40' /30 mA 

O;O;Vo;O;Voo -1.0 - 1.0 "A 

IOH=-1.0mA 2.4 - - V 

IOL=2.0mA - - 0.4 V 

f=1 MHz - - 7 pF 

f=1 MHz - - 10 pF 
"" 

(Voo= 5V±10%, Vss= OV, Ta=-IO to +70'C) 

Conditions Min Typ Max Unit 

- - 350/450 ns 
CL=I TTL+IOO pF 

350/450 - - ns 
VIH=2.2V, V'L=0.8V 

150 - - ns 
VOH=2.2V, VOL=0.8V 

150 - - ns 
tr=tf=IO ns 

0 - - ns 

) ( 

// 

'} // 
tOE ToH ~ 

lAce 

@ VOH DATA ~r 
VOL OUT 

bCE 



• FUNCTIONS 
.Truth Table 

CE 

H 

L 

L 

X: "H" or "L" 

.Read mode 

CSI!CST, CS2/CS2, 

X 

Stable 

Stable 

AO to AI2 OE 00 to 07 MODE 

X Hi-Z Standby 

H Hi-Z Output disable 

L Output data Read 

Data can be read by simply setting an address with CE held at "L", DE at "L", CS1/CS1, CS2/ 

CS2 at each active level. 

.Standby mode 

Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and 

all chip select and address inputs are disabled. Within the chip, no circuit allows current flow and 

only the leakage current exists . 

• Output disable 

When DE is set at "H", the output impedance goes high . 

• Specifying CS1/CS1, CS2!CS2 

CS1/CSi, CS2/CS2 is mask programmable and may be selected for either active level. When 

ordering, specify the active level of CS1/CS1, CS2!CS2. 

[NOTE] RECOMMENDATIONS 

1. The SMM2365C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will 

flow in the chip at the time of transistor transition. For protection of such transients, it is recommended 

to connect a high-frequency capacitor and an electrolytic capacitor between the power supplies Voo and V ••. 

2. The input and output of the SMM2365C are TTL compatible. It is recommended that, when the chip is con­

nected to TTL, pull-up resistors be connected to the CE, DE, chip select and address input terminal . 

• PACKAGE DIMENSIONS 

2. 

1.472Max 
(374Max) 

1.445+0.004 
(36.7±o.!) 

, ............ 14 

0.100to.OIO O.018t.oOO4 
(2.54t02S) (O.46±o.l) 

0.600 
05.24) 

0.600-0.655 
(15.24-16.64) 

28'pin DIP 

unit: inch 
(mm) 

I 
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loos-Ta 
(rnA) 

lot VOL 

V 
12 L 
10 L 

1/ L 

V 
V T, =2~'t , 

oV Voo 

40 80 ('t) 0.' O.B(V) 

IOH-VoH IDH-Ta 
(mAl 

VL=2 .• L Voo"'!iV 

-30 
VOO" 4.i!IV 

.... ........ 
-20 

-r--t-

,'\ 
'0 eo (o' Mv) -<0 80 (1:) 

bee-Voo tAee-fa 
ens) (na) 

CL""TIL+~pF Cl=1TIL+100pF ... Ta = 2ft 'C 

ODD ODD 

Voo ·5V 

'.0 I--+--t-+--+-r--b.....,,~'--I 
V 

r-.... 
"'v 300 r--.. r-

200 0.' -, .. '00 

o'~-~--~~--~--L--L--~--
7(V) 80 ('1:) 3 7(V) 

VIL-VOO ,., 
Ta""2ft't 

... 

l-I-- ...-
I--

0.' 

7(vl 

A-56 



PF306-02 

SMM6365C 
CMOS 64K-BIT MASK ROM 

.Low Power Dissipation 

.Access Time 250ns 

.8,192 WordsX8 Bits Asynchronous 

• DESCRIPTION 

The SMM6365C is an 8,192 words x 8 bits asynchronous CMOS mask programmable ROM. This device 
operates on a single power supply, its input and output levels are TTL compatible and the outputs are 
3-state types. The device does not require clock circuit; it has a detection circuit which detects the differ­
ence of address, CS1/CS1, CS2/CS2 and CE input. With the detected signal, the timing signal is gen­
erated (internal synchronous type). With such a significant performance, power dissipation is low, process­
ing speed is high and it can be used for various applications . 

• FEATURES 

• Access time .......................................................... 250ns 
• Low supply current .............................................. Standby: 0.1 J,lA (Typ) 

Operation: 16 mA (Typ) 
• Internal synchronous type 
• Single power supply ............................................. 5V ± 10% 
• TTL compatible inputs and outputs 
• 3-state output with wired - OR Capability 
• Package ................................................................. 28-pin DIP (plastic) 

• BLOCK DIAGRAM • PIN CONFIGURATION 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

A9 

AIO 

All 

AI2 

CSI/CST CS2~ 

i 
o 
x 

256 

00 01 02 03 04 05 06 07 

Memory Cell Array 

256x32xB 

~ -
NC up VDD 

A12 2 21p CSl~ 
A7 , 

l6p CS21CSi 

A6 . 2SP A8 

AS , 
tJl 24p A9 

A' 
, s:: 23p All 

A' 7 
;:: "p or Ol 

A2 8 W 21 PAlO Ol 
Al , (11 20P cr (') 
AO " I9P 07 

00 " lap 06 

01 " up 05 

02 " "p 04 
Vss " 15 b 03 

• PIN DESCRIPTION 

AO to A12 
CE 
CS1/CSf,CS2/i:S2 
DE 
00 to 07 
Voo 
Vss 
NC 

Address Input 
Chip Enable 
Chip Select 
Output Enable 
Data Output 
Power Supply (+ 5V) 
Power Supply (OV) 
No connection 
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• ABSOLUTE MAXIMUM RATINGS (VSS=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 V 

Input voltage VI -0.5 to Voo + 0.3 V 

Output voltage Vo -0.5 to voo + 0.3 V 

Power dissipation Po 1.0 W 

DC output current 10 10 mA 

Operating temperature Topr -10to70 'C 

Storage temperature Totg -65 to 150 'C 

Soldering temperature and time To .. 260'C, 10 s (at lead) -

• ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Voo= 5V ± 10%. Vss=OV. Ta =-10 to+ 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

High level input voltage VIH 2.2 - Voo+0.3 V 

Low level input voltage VIL -0.5 - O.S V 

Input leakage current III O;:;;VI;:;;VOO -2.0 - 2.0 pA 

Standby supply current loos CE=Voo-0.2 - 0.1 40 pA 

Operating supply current 1000 with output open - 16 30 mA 

Output leakage current ILO O;:;;Vo;:;;Voo -10.0 - 10.0 pA 

High level output voltage VOH IOH=-1.0mA 2.4 - - V 

Low level output voltage VOL IOL=3.2mA - - 0.4 V 

Input capacitance CI f= 1 MHz - - 10 pF 

Output capacitance Co f= 1 MHz - - 15 pF 

• AC Characteristics (Voo= 5V ± 10%. Vss=OV.Ta =-10 to+70'C) 

Parameter Symbol Conditions Min Max Unit 

Read cycle time tRC CL = ITTL + 100pF 250 - ns 

Address access time tACC VIH=2.2V - 250 ns 

CE access time hCE VIL=O.SV - 250 ns 

OE access time tOE VOH;" 1.5V - SO ns 

Output floating tOF VOL = 1.5V - SO ns 

Output hold time tOH t,=tf= 10ns 0 - ns 

• Timing Chart 

ADDRESS, CS1 ICS1, CS2/CS2 

hcc 

OUTPUT 
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• FUNCTIONS 

• Truth Table 

CE CS1 /CS1,CS2/CS2,AO to A 12 OE 00 to 07 MODE 

H X X Hi-Z Standby 

L Stable H Hi-Z Output Disable 

L Stable L Data out Read 

X: "H" or "L" 

• Read mode 
Data can be read by simply setting an address with CE held at "L", OE held at "L" and CS1/CS1, 
CS2/ CS2 held at active level. At the time of power-on, the initial state cannot be determined because 
of the operation of internal clock circuit. If the power is on in the mode of holding CE = "L" and 
a certain address is fixed, the data related to the address may not appear. Data should be read 
after the supply voltage becomes stable, and CE is set at "H" or the address input is changed in the 
mode of CE = "L". 

• Standby mode 
Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and all ad­
dress input is disabled. Within the chip, no circuit allows current flow and only the leakage current ex­
ists. 

• Out put disable 
When OE is set at "H", the output impedance goes high. 

• Specifying CS1 /CS1, CS2/CS2 
CS1/CS1, CS2/CS2 is mask programmable and may be selected for either active level. When 
ordering, specify the active level of CS 1/ CS 1, CS2/ CS2. 

[NOTE] RECOMMENDATIONS 
1. The SMM6365C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will 

flow in the chip at the time of transistor switching transition. 
For protection of such transients, it is recommended to connect a high-frequency capacitor and an electrolytic 
capacitor between the power supplies Voo and Vss. 

2. The input and output of the SMM6365C are TTL compatible. It is recommended that, when the chip is connected to 
TTL, pull-up resistors be connected to the CE, CS1/CS1 , CS2!CS2, 'OE and address input terminal. 

• PACKAGE DIMENSIONS 

28 

~ 

1.472M8II, 
( ) 37.4Max 

1.445tOOOol 
(36.7iO.l) 

Q.I00!OOIO 
(2.54±OU) 

15 

~~ ~; 
)4 

0.000 
05.24) 

0.600-0.655 
(15.24-16.64) 

28-pin DIP 

unit: inch 
(mm) 
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• CHARACTERISTICS CURVES 

IDOO-Ta IDOS-Ta V'L-VDD 

(mA) (!'A) (V) 2.8 
Yoo-5V VDD=5V T .... 25'C 

30 10.0 2.' 

2.0 

20 1.0 I .• --,....1""" 
1.2 
~ V -10 0.1 0.8 

0.' 

0 0.01 r O. 40 0 40 80 ("C) 40 0 40 80 ("C) • 5 • 7 
(V) 

V'H-VDD 10L-VOL IOH-VOH 
(V) {mA)20 

Ta=25'C (mA) 

T.='25'C T.=25'C 18 
2.' Voo=5Y " -30 

~ I. Yoo:B5V 
..".. / 2.0 ,"" I. 

~ 
1.6 

12 
-20 ... 

..".. 10 ......... r-.... 1.2 8 

• / I""-
0.8 -10 

• i".. 0.' :V " o. • 5 • 7 0.2 0.' 0.6 0.8 0 2.0 '.0 '.0 5.0 
(V) (V) 

(V) 

t.CE-VDD tACE-Ta tACC-YDD 
(ns)250 

LIJL+I\" .. 

{ns)250 
L=lirL+11 .... 

(ns)250 
Cc.=lTIL+l00pF 

\ Ta-25'C Yoo'"'5Y \ 
T.-25'C 

200 200 200 

"- ./ 

ISO r--... 
150 

~ 
150 ............. ~ i-"'" ....... 

~ -r-~ 
100 100 100 

• • 5 6 7 0 -40 0 40 80 ('C) o. • 5 • 7 
(V) (V) 

tACC-Ta tOE-VDD tOE-Ta 
(ns)250 

ci.-I-TIL+IOO .. 
(M) d, = IT~ + I:" .. 

(ns)70 

~'IJL+I:"" 
YOD-=5.OV 60 Ta 1ll 25'C 60 voo""SV 

200 SO, 50 

~ 
40 

....... 
.0 -..".. 

150 30 .0 

i---" i-"'" - -I-" 
20 20 -100 10 10 

0 -40 0 40 80 ('C) o. • 5 • 7 0 
(V) 

-40 0 40 80 ('C) 
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PF138-03 

SMM6312C 
CMOS 128K-BIT MASK ROM 

.Low Supply Current 

.Access Time 250ns 

.16,384 Words X 8 Bits Asynchronous 

• DESCRIPTION 
The SMM6312C is a 16,384 words x 8 bits asynchronous CMOS mask programmable ROM. This device 

operates on a single power supply, its input and output levels are TIL compatible and the outputs are 3 state 

types. This device does not require clock circuit ; it has a detection circuit which detects the difference of 

address, CS1/CS1, CS2/CS2 and CE input. With the detected signal, the timing signal is generated (internal 

synChronous type). With such a Significant performance, power diSSipation is low, processing speed is high 

and it can be used for various applications . 

• FEATURES 

• Access time········································· '250ns 

• Low supply current······················ ············standby: 0.1.uA (Typ) 

operation: 16mA (Typ) 

• Single power supply ······························5V±10% 

• Internal synchronous type 

• TIL compatible inputs and outputs 

• 3-state output with wired-OR capability 
• Package" ............................................. 28-pin DIP (plastic) 

• BLOCK DIAGRAM 

CE 
CSI/CSI 

CS2/CS2 

AO 

Al 

A2 

A3 

A4 

~ A5 

A6 III 

A7 m 
A8 :g 
A9 < 

AIO 

All 

AI2 

AI3 

>-

~ 9 
~ 

51 

x 

00 01 02 03 04 05 06 07 

32x8 

Memory Cell Array 

512X32X8 

• PIN CONAGURATION 

NC 

AI3 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
00 
01 
02 
Vss 

I 
[ 2 
[ 3 
[ 4 
[ 5 
[6 
[] 

[ 8 
[ 9 

[ 10 
[11 

[ 12 
[ 13 

14 

~ 

(J> 

3: 
3: 
en 
tAl .... 
N 
(") 

28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 

voo 
CSl/csr 
CS2/CS2 
A8 
A9 
AI2 
cr 
AIO 
All 
07 
06 
05 
04 
03 

• PIN DESCRIPTION 

AO to A 13 Address Input 

CE Chip Enable 

CS1/CSI. CS2/CS2 Chip Select 

00 to 07 Date OUtput 

Voo 

Vss 

NC 

Power Supply (+5V) 

Power Supply (OV) 

No connection 
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.• ·ABSOWTE''JAAxIMUM RATINGS 

P.i:.meter Symbol Ratings Unit 

Supply voltage VDD -0.5 to 7.0 V 

Input voltage V, .... ":'0.5 to VDD+0.3 V 

Output voltage Vo -0.5 to VDD+0.3 V 

Power dissipation Po ..... : 1.0 W 

DC output curr.ent 10 .. ;. :. 10 mA 

Operating temperature T"" -10 to 70 'C 

Storage temperature Tstl -65 to 150 'C 

SOldering temperature and time .. T ... 260·C. lOs (at lead) -

• ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Voo=+5V±10%. Vss=OV. Ta=-IOto +70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

High level input voltage V,H 2.2 - VDD+0.3 V 

Low level input voltage VIL -0.5 - O.B V 

Input leakage current III O~V,~VDD -2.0 - 2.0 "A 
Standby supply current IDDS CE=VDD - 0.2V - 0.1 40 "A 
Operating supply current IDDO with output open - 16 30 mA 

Output leakage current ILO O~VO~VDD -10.0 - 10.0 "A 
High level output voltage VOH 10H=-I.OmA 2.4 - - V 

Low level output voltage Vo. lo.=3.2mA - - 0.4 V 
Input capacitance C, f=IMHz - - 10 pF 

· Output capacitance Co f=IMHz - - 15 pF 

• AC Characteristics (Voo= +5V±IO%. Vss=OV. Ta= -10 to +70'C) 

Parameter Symbol Conditions Min Max Unit 

Read cycle time toe CL-ITTL+IOOpF 250 - ns 

Address access time tACC V'H=2.2V - 250 ns 

CE access time tACE· 
VIL=O.BV - 250 VOH= 1.5V ns 

Output floating to, VOL= 1.5V - BO ns 

Output hold time toH tr=tf= IOns 0 - ns 

• Timing Chart 

AO to Al3, CSl/CSl, CS2/CS2 

tAce 

OUTPUT 

tAcE 
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• FUNCTIONS 

• Truth Table 

CE CSt/CSt, CS2/CS2, AO to At3 00 to 07 MODE 
_. 

H X Hi-Z Standby 

L Stable Output data Read 

X: "H" or "L" 

• Read mode 
Data can be read by simply setting an address with CE held at "L", CS1/CS1, CS2/CS2 at each active level. 

At the time of power-on the initial state cannot be determined because of the operation of the internal clock 

circuit. If the power is on in the mode of holding CE "L" and a certain address is fixed, the data related 

to the address may not appear. Data should be read after the supply voltage becomes stable, and 

CE is set at "H" or the address input is changed in the mode of CE "L". 

• Standby mode 
Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and ali address 

input is disabled. 

• Specifying CS1/ CS1, CS2/ CS2 

CS1/ CS1, CS2/ CS2 is mask programmable and may be selected for either active level. When ordering, 

specify the active level. 

[NOTE] RECOMMENDATIONS 
1. The SMM6312C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will flow in the chip 

at the time of transistor transition. For protection of such transients, it is recommended to connect a high-frequency 

capacitor and an electrolytic capacitor between the power supplies VDD and Vss. 
2. The input and output of SMM6312C are TTL compatible. It is recommended that, when the chip is connected to TTL, 

pull up resistors be connected to the CE, CS1/CS1, CS2/CS2 and address input terminal. 

• PACKAGE DIMENSIONS 

2S·pin DIP 

unit: inch 
(mm) 
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.CHARACTERISTICS CURVES 

ImA) lcoo-Ta !.A) IDOS-Ta IV) VIH-VOO 

Vao=5V iT Ta=25'C Voo-~ 
30 '00 ~. .. I ---

l--
2.0 ___ v 

20 In uL- ---p 
.--V 

'2 

'0 Q' 
1/ ... 

0.' 

0 00' -40 • .. 80 1"0) -40 • 40 80 ("0) 
• 3 

, • 6 7 (V) 

(V) V,L-VOO II~ I""-V",, ImA) laL -VOL 
2.8 ImA) 

20 
7 Ta-25"O VIIP- 5V ,. 

~ -30 V Ta=25'C ,. 
1/ Voo=I5V 

2D '4 7 Ta=25'C 

U -20 

i"---f'.. 
,. 

-~ - ,. 
/ 

'2 
~ "-. • 1- / ... -, . • / 

"- 4 
Q4 

• ""- 2/ 
• 2. • 3 4 , • 7 (V) .. 4. ODM Q2 Q4 M o.s (V) 

(ns) tACo-Ta ~.) boo-Voo I"') IAcE-Ta 
200 200 200 

Cl.= 1 TTL + t(X)pF Ct.-1TTL+10QpF CL .. 1TTL+.100pF 

Voo-1lOV 

200\ 

T ... 2!I'O Voo'"'5V 

200 200 

/ 

/" "- [7 
'00 '00 '50 

V 
....- ............ '---V - -r- t--

'00 '00 '00 

• • • 40 ao 1"0) 3 • , • 7 (V) • -40 • 40 .. ,-0) 

'0' tACE-VOD 
200 

Ct.=1TTL+l00pF 

\ Ta-2!l"C 

200 

'" ,'" r-....... 
......... 

---- -
'00 

3 4 , • 7 (V) 
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PF139-03 

SMM6313C 
CMOS 128K-BIT MASK ROM 

.Low Supply Current 

.Access Time 250ns 

.16,384 Words X 8 Bits Asynchronous 
• DESCRIPTION 

The SMM6313C is a 16,384 words x 8 bits asynchronous CMOS mask programmable ROM. This device 

operates on a single power supply, its input and output levels are TTL compatible and the outputs are 3 state 

types. This device does not require clock circuit ; it has a detection circuit which detects the difference of 

address, CS/ CS and CE input. With the detected signal, the timing signal is generated (internal synchronous 

type). With such a significant performance, power dissipation is low, processing speed is high and it can be 

used for various applications . 

• FEATURES 
• Access time ........................................ ··250ns 

• Low supply current .......................... ·····standby : O.lIlA (Typ) 

operation: 16mA (Typ) 

• Single power supply ······························5V±10% 

• Internal synchronous type 

• TTL compatible inputs and outputs 

.3-state output with wired-OR capability 
• Package·· ............................................. 28-pin DIP (plastic) 

.BLOCK DIAGRAM 

CE 
cs/cs 

or 

1\0 

1\1 

1\2 

1\3 

A4 

1\5 

1\6 

A7 

AS 

A9 

AIO 

All 
AI2 

AI3 

9 j 512 

>< 

00 01 02 03 04 05 06 07 

Memory Cell Array 

512X32XB 

• PIN CONRGURATION 

~~ 

NC I 2SP voo 
AI2 2 27 P CS/CS 
A7 3 26p AI3 
A6 4 25p AS 
A5 5 en 24p A9 
A4 6 ;;:: 23p All ;;:: 
A3 7 Ol 22p OE 
A2 S w 21p AIO .... 
Al 9 W 20P CE () 
AO 10 19p 07 
00 11 ISP 06 
01 12 17p 05 
02 [ 13 16p 04 

Vss [ 14 15003 

• PIN DESCRIPTION 

AO to A13 

CE 
CS/CS 
or 
00 to 07 
VDD 

Vss 
NC 

Address Input 
Chip Enable 

Chip Select 
OUtput Enable 

Oeta Output 
Power Supply (+ 5V) 

Power Supply (OY) 

No connection 
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• ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings Unit 

Supply voltage VDD -0.5 to 7.0 V 
Input voltage V, -0.5 to Voo+O.S V 
Output voltage V~ -0.5 to Voo+O.S V--

Power dissipation PD 1.0 W 
DC output current 10 10 mA 
Operating temperature To,. -10 to 70 'C 

Storage temperature Ts" -65 to 150 'C 

Soldering temperature and time T"" 260·C, IDs (at lead) -

• ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Voo=+5V±IO%, Vss=OV, Ta=-IOto +70·C) 

Parameter Symbol Conditions Min Typ Max Unit 

High level input voltage V,H 2.2 - VDD+0.3 V 

Low level input voltage Vil -0.5 - O.S V 

Input leakage current III O;:;;;V,;:;;;VDD -2.0 - 2.0 p.A 
Standby supply current IDDs CE=VDD - 0.2V - 0.1 40 p.A 
Operating supply current IDDO with output open - 16 SO mA 
Output leakage current ILO O;:;;;VO;:;;;VDD -10.0 - 10.0 p.A 
High level output voltage VOH 10H=-I.OmA 2.4 - - V 
Low level output voltage VOL Ioc=S.2mA - - 0.4 V 

Input capacitance C, f= IMHz - - 10 pF 
Output capacitance Co f=IMHz - - 15 pF 

• AC Characteristics (Voo= +5V± 10%, Vss=OV, Ta = -10 to +70·C) 

Parameter Symbol Conditions Min Max Unit 

Read cycle time tRe CL = ITTL+100pF 250 - ns 

Address access time tACC V'H=2.2V - 250 ns 

CE access time tACE VIl=O.SV - 250 ns 

OE access time tOE VOH=I.5 V - 80 ns 

Output floating tOF VOL = 1.5V - SO ns 

Output hold time tOH tr=tf= 10 ns 0 - ns 

• Timing Chart 

AD to A13, cS/CS 

OUTPUT 
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• FUNCTIONS 

.Truth Table 

CE 

H 

L 

L 

X: "H" or "L" 

• Read mode 

CS/CS, AD to AIS 
X 

Stable 

Stable 

OE 00 to 07 MODE 

X Hi-Z Standby 

H Hi-Z Output disable 

L Output data Read 

Data can be read by simply setting an address with CE held at "L", OE at "L", CS/CS at each active level. 

At the time of power-on the initial state cannot be determined because of the operation of the internal clock 

circuit. If the power is on in the mode of holding CE "L" and a certain address is fixed, the data related 

to the address may,. not appear. Data should be read after the supply voltage becomes stable, and 

CE is set at "H" or the address input is changed in the mode of CE "L". 

• Standby mode 
Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and all address 

input is disabled. 

• Output disable 
When OE is set at "H", the output impedance goes high. 

• Specifying CS/ CS 

CS/CS is mask programmable and may be selected for either active level. When ordering, specify the active 

level. 

[NOTE] RECOMMENDATIONS 

1. The SMM6313C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will flow in the chip 

at the time of transistor transition. For protection of such transients, it is reommended to connect a high-frequency capacitor 

and an electrolytic capacitor between the power supplies Voo and Vss. 
2. The input and output of SMM6313C are TTL compatible. It is recommended that, when the chip is connected to TTL, 

pull up resistors be connected to the CE, CS/ CS and address input terminal. 

• PACKAGE DIMENSIONS 

28 

) 

1.472Max 
(374Max) 

1.445to.OO4 
(36.7±D.1) 

0.100tO.010 
(2.S4±o.25) 

15 

14 

'~l ~ ~ 

~; 
ci~ 

0.600 
05.24) 

0.600 - 0.655 
(15.24 - 16.64) 

28'pin DIP 

unit: inch 
(mm) 
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• CHARACTERISTICS CURVES 
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-fc-:~ 
, -_. , 

; Ta=2!)\) Voo=oV 

~~ 30 10.0 - 24 C--I-

!~ " ~ I---
'.0 
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X Ta=25'0 
(rnA) 

Voc=5V 
2.4 -30 18 

VI T8=25'0 16 
V Voo-5V 
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02 0.4 0.6 08 (V) 

(os) tAcc-Ta (ns) tAce-Voo (n_) tACE-Ta 
200 -'--'---1 20011 CL=lTTL+t~F 

200
1 

OL=1TTL+l()()pF _ 
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PF106-05 

SMM6325C 
CMOS 256K-BIT MASK ROM 

• Low Supply Current 
• Access Time 250 ns 
• 32,768 WordsX8 Bits Asynchronous 

• DESCRIPTION 

The SMM6325C is a 32,768 words x 8 bits asynchronous CMOS mask programmable ROM. This device oper­
ates on a single power supply, its input and output levels are TTL compatible and the outputs are 3-state types: 
The device does not require clock circuit; it has a detection circuit which detects the difference of address, 
CS/CS and CE input. With the detected signal, the timing signal is generated (internal synchronous type). With 
such a significant performance, supply current is low, processing speed is high and it can be used for various 
applications. 

• FEATURES 

• Access time ................................................................ 250 ns 
• Low supply current .................................................. Standby : 0.1 p.A (Typ) 

• Internal synchronous type 
Operation: 16mA (Typ) 

• Single power supply ................................................... 5V ± 10% 
• TTL compatible inputs and outputs 
• 3-state output with wired - OR capability 
• Package ....................................................................... 28-pin DIP (plastic) 

• BLOCK DIAGRAM • PIN CONFIGURATION 

CS/CS 

AO ,,--~---. 

A1 
A2 

A3 
A4 
A5 

A6 

A7 

A8 

A9 

A10 
A11 
A12 

0001020304 050607 

Memory Cell Array 
512x64x8 

NC 2. Voo 
A13 2 21 A14 
A7 2. CStCS 
A6 2. A8 
A5 en .. A9 
A4 s:: 2. A12 
A3 s:: 2' CE 
A2 '" A10 '" A1 '" A11 

'" AO () 07 
00 06 
01 05 
02 ,. 04 
vss .. 03 

• PIN DESCRIPTION 

AOtoA14 Address Input 

CE Chip Enable 

CS/CS Chip Select 

00 to 07 Data Output 
A13 Voo Power Supply (+5V) 
A14 Y--'--_J Vss Power Supply (OV) 

NC No connection 
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• ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage VDD 

Input voltage VI 

Output voltage Vo 

Power dissipation PD 

DC output current 10 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsol 

• ELECTRICAL CHRACTERISTICS 
• DC Characteristics 

Parameter 

High level input lIoltage 

Low level input voltage 

Input leakage current 

Standby supply current 

Operating supply current 

Output leakage current 

High level output voltage 

Low level output voltage 

Input capacitance 

Output capacitance 

• AC Characteristics 

Parameter 

Read cycle time 

Address access time 

CE access time 

Output floating 

Output hold time 

• Timing Chart 

cstcs 
ADDRESS 

Symbol 

VIH 

V,l 

III 

IDDS 

IDDo 

Ilo 

VOH 

Val 

CI 

Co 

Symbol 

tRC 

IACC 

tACE 

tDF 

tOH 

-----' 

CE 

OUfPUT 

A-70 

(Vss-OV) .. -
Ratings Unit 

-0.5 to 7.0 V 

-0.5 to VDD + 0.3 V 

-0.5 to VDD + 0.3 V 

1.0 W 

10 mA 

-10to 70 'C 

-65 to 150 'C 

260'C, lOs (at lead) -

Conditions 

O;iiVI;iiVDD 

CE=VOD-O.2 

with output open 

O;iiVo;iiVDD 

IOH=-1.0mA 

IOl=3.2 mA 

f= 1 MHz 

f= 1 MHz 

Conditions 

CL= 1 TTL + 100 pF 

VIH=2.2V 

Vll=0.8V 

VOH= 1.5V 

VOl= 1.5V 

tr= tf= 10ns 

tRe 

tAce 

tACE 

(VDD=5V ± 10%, Vss=OV, Ta=-10to 70°C) 

Min Typ Max Unit 

2.2 - VDo+0.3 V 

-0.5 - 0.8 V 

2.0 - 2.0 lIP. 

- 0.1 40 iiA 

- 16 30 mA 

-10.0 - 10.0 IlA 

2.4 - - V 

- - 0.4 V 

- - 10 pF 

- - 15 pF 

(VDD=5V ± 10%. Vss=OV, Ta=-10to+70°C) 

VOH 

VOL 

Min 

250 

-
-

-
0 

DATA 
OUT 

Max Unit 

- ns 

250 ns 

250 ns 

80 ns 

- ns 



• FUNCTIONS 
• Truth Table 

CE CS/CS, AO to A 14 OOto 07 MODE 

H X Hi-Z Standby 

L Stable Output data Read 

X: H or L 

• Read mode 
Data can be read by simply setting an address and CS/CS with CE held at "L". At the time of power-on, 
the initial state cannot be determined because of the operation of the internal clock circuit. If the power 
is on in the mode of CE = "L" and a certain address is fixed, the data related to the address may not 
appear. Data should be read after t~supply voltage becomes stable, and cr is set at "H" or the ad­
dress input is changed in the mode of CE = "L". 

• Standb'L'!lode 
Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and all ad-
dress input is disabled. Within the chip, no circuit allows current flow. 

• Specifying CS/CS 
CS/CS is mask programmable and may be selected for either active level. 
When ordering, specify the active level CS/CS. 

[NOTE] RECOMMENDATIONS 

1. The SMM6325C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will flow 
in the chip at the time of transistor transition. 
For protection of such transients, it is recommended to connect a high-frequency capacitor and on electrolytic capaci­
tor between the power supplies VDD and Vss. 

2. The input and output of the SMM6325C are TIL compatible. It is recommended that, when the chip is connected to 
TIL, pull-up resistors be connected to the CE, CStCS and address input terminal. 

• PACKAGE DIMENSIONS 

28 

L472Max 
(37.4Max) 

}.445 t0 1)04 

(36.7iOl) 

14 

O.lOO±OOlO Q,Q18tOOO4 
(254±Q25) (O.46±Q·l) 

'---------_ ... _-------_._ .. -----

0.600 
(15,24) 

0.600 '. 0.655 
(15.24 -·16.64) 

28-pin DIP 

unit: inch 
(mm) 
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• CHARACTERISTICS CURVES 

ImAI looo-Ta loos-Ta IV' VIH Voo 

V~o.,:" 
, ~AI 

I IA' i •• 25~ .... 
3D 3D 

'.0 

2. ... , 
t--:" 20 - '.0 
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- ... -I--" 
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1.0 --10 ... 
0. 

O. '-- as 

a 0.0. JJJJ a 
-40 a 40 80 I-C} -so 0 50 tOO I'"CI • 4 • • 8CYI 
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~'=2,i v~o-, . .J" vi,D~'.~V 
3.0 -- '0 Ta-25"C! 

30 
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2.' 
I'-- 2' 

V 
2.0 20 20 

LV I-- i'.. 15 I.' I--

""" 
./ i--~ 1.0 '0 

~ 
10 

...... V 
0.. O. 

0 a I~ oV 
3 4 • " 7(V) 

2 • 4 5 IV) a 0.2 0.. a." O.SIYI 
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dL •• JL+.do.F dL -1T~L +. do.F d,.,JL+,do.F 
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voo-s.ov .00 300 
Ta-25"C YDO-S.OV 

2.0 2'0 

I" 
2.0 

2DO 200 200 

I---I-- ....... r-- ..... 1::::: I--t--,.0 lOa 150 . -
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50 .0 50 
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PF107-04 

SMM6326C 
CMOS 256K-BIT MASK ROM 

• Low Supply Current 
• Access Time 250 ns 
• 32,768 Words X 8 Bits Asynchronous 

• DESCRIPTION 
The SMM6326C is a 32,768 words x 8 bits asynchronous CMOS mask programmable ROM. This device 
operates on a signal power supply, its input and output levels are TIL compatible and the outputs are 
3-state types. The device does not require clock circuit; it has a detection circuit which detects the differ­
ence of address and CE input. With the detected signal, the timing signal is generated (internal synchron­
ous type). With such a significant performance, supply current is low, processing speed is high and it 
can be used for various applications. 

• FEATURES 
• Access time .......................................................... 250ns 
• Low supply current .............................................. Standby: 0.1 /lA (Typ) 

Operation: 16 mA (Typ) 
• Internal synchronous type 
• Single power supply ............................................. 5V ± 10% 
• TIL compatible inputs and outputs 
• 3-state output with wired - OR Capability 
• Package ................................................................. 28-pin DIP (plastic) 

• BLOCK DIAGRAM 

0001020304050607 

UE 

cr 

AO 

A1 
A2 

A3 
A4 
A5 

i A6 

A7 

AS Memory Cell Arrav 

A9 512x64x8 

Ala 
Al1 
A12 
A13 

A14 

• PIN CONFIGURATION 

NC r;--v--;; 
A12 2 27 

VDD 

A14 
A7 2. A13 
A6 ., A8 
A5 C/l .. A9 
A4 s:: .. A11 
A3 s:: .. OE 
A2 0> 21 Al0 w 
AI '" •• Ce 
AO I. ~ I. 07 
00 II 18 06 
01 12 11 05 
02 .. II 04 
Vss I. 

" 
03 

• PIN DESCRIPTION 

AOtoA14 
CE 
DE 

Address Input 
Chip Enable 
Output Enable 
Data Output 00 to 07 

Voo 
Vss 
NC 

Power Supply (+5V) 
Power Supply (OV) 
No connection 
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• ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Sy{nboi Ratings Unit 

Supply voltage VIiO -0.5 to 7.0 V 

Input voltage VI -0.5 to Voo+0.3 V 

Output voltage Vo -0.5 to Voo + 0.3 V 

Power dissipation Po 1.0 W 

DC output current 10 10 mA 

Operating temperature Topr -10 to 70 'C 

Storage temperature Tstg -55 to 125 'C 

Soldering temperature and time Tsol 260'C, lOs (at lead) -

• ELECTRICAL CHARACTERISTICS 

• DC Characteristics (Voo=5V ± 10%, Vss=OV, Ta=-10to+70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

High level input voltage VIH 2.2 - Voo+0.3 V 

Low level input voltage VIL -0.5 - O.S V 

Input leakage current III O~VI;~Voo -2.0 - 2.0 !iA 
Standby supply current loos CE=Voo-0.2 - 0.1 40 !iA 
Operating supply current 1000 with output open - 16 30 mA 

Output leakage current ILO O~Vo~Voo -10.0 - 10.0 !iA 
High level output voltage VOH IOH=-1.0mA 2.4 - - V 

Low level output voltage VOL IOL=3.2mA - - 0.4 V 

Input capacitance CI f= 1 MHz - - 10 pF 

Output capacitance Co f= 1 MHz - - 15 pF 

• AC Characteristics (Voo= 5V ±.10%, Vss=OV, Ta =-10 to+70'C) 

Parameter Symbol Conditions Min Max Unit 

Read cycle time tRC CL = ITTL + 100pF 250 - ns 

Address access time tACC VIH=2.2V - 250 ns 

CE access time hCE VIL=O.SV - 250 ns 

OE .access time tOE VOH= 1.5V - SO ns 
._. 

Output floating tOF VOL=1.5V - SO ns 

Output hold time tOH tr=tf= 10ns 0 - ns 

• Timing Chart 

AOtoA14 

lAC 

CE 

OE 

fAce 

OUT PUT 
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• FUNCTIONS 

• Truth Table 

CE AO to A14 OE 00 to 07 MODE 

H X X Hi-Z Standby 

L Stable H Hi-Z Output disable 

L Stable L Output data Read 

X: "H" or "L" 

• Read mode 
Data can be read by simply setting an address with CE held at "L". At the time of power-on, the initial 
state cannot be determined because of the operation of the internal clock circuit. If the power is on 
in the mode of holding CE = "L" and a certain address is fixed, the data related to the address may 
not appear. Data should be read after the supply voltage becomes stable, and CE is set at "H" or 
the address input is changed in the mode of CE = "L". 

• Standby mode 
Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and all ad­
dress input is disabled. Within the chip, no circuit allows current flow and only the leakage current ex­
ists. 

• Out put disable 
When OE is set at "H", the output impedance goes high. 

[NOTE] RECOMMENDATIONS 
1. The SMM6326C is a mask programmable ROM on a CMOS chip. In the data read mode. transient current will flow in 

the chip at the time of transistor transition. 
For protection of such transients, it is recommended to connect a high-frequency capacitor and on electrolyticcapaci­
tor between the power supplies Voo and Vss. 

2. The input and output of the SMM6326C are TTL compatible. It is recommended that. when the chip is connected to 
TTL. pull-up resistors be connected to the CEo OE and address input terminal. 

• PACKAGE DIMENSIONS 

28 

) 

1.472Max 
( 4M ) 37. "' 1.445±o.OO4 
(36.7±o.l) 

O.10Q±o.OIO 
(2.54t025) 

I. 

;~I ~~ ., 
~~ 
d-

14 

0.000 
(lS.24) 

0.600-0.655 
(15.24-16.64) 

28-pin DIP 

unit: inch 
(mm) 
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• CHARACTERISTICS CURVES 
(mAl IODO Ta loos Ta IV) VIH-VOO 

vJ.-.,l" 
I,.A' 

~.-25~ .... 
00 I.. 3.0 

2. .. 
20 

..• -2.0 
V - ... ---,. t. 

VDO-5.OV 

'.0 --
I--

10 
... .. 

O. ~ 

0 r 0 
-40 0 40 80 ~C) -eo 0 50 toO PC. 

0 4 5 6 SCYI 

IV) V'L-VOO ... ) 10H-VOH (mAl 10L VOL 

~.-.. ~. v~o-•. ~ Joe-d.ov 
3.0 00 00 

Ta-2S"C Ta-25"C 

2.' r--.. 25 

V 
2.0 20 20 

// I--- r--.... 
'5 ..• 

I---~ "- V 
1.0 '0 .0 

/V 1""- . O. 0.' 1""- 0/ 0 0 
0 4 • 6 7ey) 2 0 4 5 IVI 0 0.2 0.. 0.6 O.8IVI 

(n,1 t..ce-Ta In.) t..ce Voo (n.1 tAcE-Ta 

C~-lTTt+.":" Cl-.rrL+ • ..iP' C~-'~+'~P' 
000 300 300 

VDO'-S.OV Ta-25"C VDO-S.OV 

2.0 250 

1"-
250 

200 200 200 

,....--I- " --- -~ -150 "0 - 150 -
100 100 - r- I 100 

50 50 .0 

-40 0 40 80 C·C) 0 • 5 • leV) -40 0 40 80 ~C) 

(nl' tACE-VDD (nl) toE-Ta toE-VOO 

c~-ITTL +IIX~' '!l-,Jl+'~P' 
(n.1 

d,-l1-lc+,ol,p. 
300 60 60 

'\. Ta-25'C YDO-5.OV 18=25t: 

250 

"-
'0 ,0 

i'-.. 200 40 40 

---t-- ~ V ......... -150 r- oo - 00 r---~ i-- -100 20 20 

50 1'0 10 

0 0 
0 4 5 • 7eV) -40 0 40 SOC-C) 0 4 5 . 6 7eVI 
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KF056 
PF28O-01 

SMM43100C 
~~ 

CMOS 1M-BIT MASK ROM 

(?~~ 
~~ -.)~~fl1. 

.DESCRIPTION 

.Low supply current 

.Access time 100ns 

.131,072words x 8bits asynchronous 

The SMM43100c is a 131,072 words x 8 bits mask programmable asynchronous CMOS read-only memory (ROM) 

and operates on a single power source. Both the input and output ports are TIL compatible with 3-state 

output. This memory requires no external clock, since it has perfect static operation . 

• FEATURES 
.Access time ......................................... ·100ns 

.Low supply current ............................... ··Standby : 0.1ttA (Typ) 

Operation: 30mA (Typ) 

.Asynchronous type 

.Single power supply ······························5V±10% 

.TIL-compatible input and output 

.3-state output with wired-OR capability 

.Package············ .................................... 28-pin DIP (plastic) 

.BLOCK DIAGRAM 

AO 
AI 
A2 
A3 
A4 
A5 
A6 ~ A7 .c 
A8 ., 

J A9 ~ 1.024 
Memory cell array 

AIO :g 10 
< 1.024X128x8 

All 
AI2 x 
AI3 
AI4 
AI5 
AI6 

.PIN CONRGURATiON 

AIS 

AI2 

A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

00 
01 
02 
Vss 

I 
[ 2 
[ 3 
[ 4 
[ 5 
[ 6 
C7 
[8 
[ 9 
[ 10 
[11 

C 12 
[ 13 
[ 14 

AO 10 AI6 

CE 

001007 

VDD 

Vss 

~ 

en 
s:: 
s:: .,.. 
W .... 
0 
0 
(") 

28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 

VDD 
AI4 
AI3 
AS 
A9 
All 
AI6 
AIO 
CE 
07 

06 
05 
04 
03 

Address inpul 

Chip enable 

Data output 

Power supply(+SV) 

Power suppiy(OV) 
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.ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol Ratings Unit 

Supply voltage Voo -0.3t07.0 V 

Input voltage VI -0.3 to Voo+0.3 V 

Output voltage Vo -O.S to Voo+O.S V 

Power dissipation Po, 1.0 W 
Output current 10 10 mA 

Operating temperature rOJ>" -10 to 70 °C " 

Storage temperature Tstg -65 to 150 °C 

Soldering temperature and time Tsol 260°C. lOs (at lead) -

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics (Voo=5V ±10%. Ta= -10° to 70°C) 

Parameter Symbol Conditions 

High level input voltage VIH -

Low level input voltage VIL -

Input leakage current III O;;;;VI;;;;VOO 

Standby supply current loos CE=VDO-0.2 

Operating supply current 1000 with output pin open 

Output leakage current ILO O;;;;Vo;;;;Voo 

High level output voltage VOH 10H= -1.OmA 

Low level output voltage VOL IOL= S.2mA 

Input terminal capacitance CI f=IMHz 

Output terminal capacitance Co f=IMHz 
*TYPlcal values are measured at VDD=5V and Ta = 25"C 

.AC Electrical Characteristics 

Parameter 

Read cycle time 

Address access time 

CE access time 

Output floating time 

Output hold time 

.Timing Chart 

o Reed Cycle 

Symbol 

tRC 

tACC 

tACE 

tOF 

tOH 

CE 
ADDRESS 

Conditions 

• Input pulse level 
: VIH=2.4V VIL=0.6V 

• CL= ITTL+IOOpF 
• Input! Output 

Reference level: I. 5V 
tr=tf= IOns 

Min Typ* Max Unit 

2.2 - Voo+O.S V 

- O.S - 0.8 V 

- 2.0 - 2.0 ,.,A 
- 0.1 40 ,.,A 

- SO 50 mA 

-10.0 - 10.0 ,.,A 

2.4 - - V 

- - 0.4 V 

- - 10 pF 
- - 15 pF 

(Voo=5V ±10%. Ta = -10 0 to 70°C) 

Min Max Unit 

100 - ns 
- 100 ns 
- 100 ns 
- 40 ns 

0 - ns 

{AO to A16)--+'II'---_____ -'I''--_+-_ 

to, 

Dout 
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.FUNCTIONS 

.Truth table 

CE 
H 

L 
." " " X. H or L 

.Reading data 

AD to AI6 00 to 07 
X High impedance 

j-----
Stable Output data 

Data can be read by setting addresses while holding CE = "L" . 

• Standby mode 

Mode 

Standby 

Read 

When CE is "H", the memory is in the standby mode. In this mode, the output terminals are in the high 

impedance state and any input of address is prohibited. There will be no current flow except for leakage in the 

chip. 

[Note] Recommendations 
1. Although the SMM43100C is a CMOS mask ROM, transient current will flow at the time of transistors transition in data 

read operation. For protection of such transient current, it is recommended to connect a high-frequency capacitor and an 
electrolytic capacitor between power supply lines VDD and Vss. 

2. Although the input and output ports of the SMM43100C are TTL compatible, when it is connected to TTL ICs, it is advisable 
to connect a pull-up resistor to each of the CE and the address input terminals . 

• PACKAGE DIMENSIONS 

28 

1.472Max 
(374Max) 

1.445,00001 

(36.7'01) 

15 

14 

!~-l ., 
~~ 

28·pin DIP 

unit: inch 
(mm) 
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.CHARACTERISTICS CURVES 

Under measurment 

A-SO 



B. MICROCOMPUTERS 
1988/1989 CMOS 

DATA BOOK 





PF029-Q5 

SMC1112F 
CMOS 4 BIT SINGLE CHIP MICROCOMPUTER 

• Built-in LCD Driver 
• Single Chip 
• Low Supply Current 

• DESCRIPTION 

The SMCll12F is a 4-bit CMOS microcomputer which integrates 2K bytes ROM.128 words RAM.4 
bits input port. 8 bits output port. and 32 x 4 segments LCD driver. 4 bits Timer. etc. on the chip. 
This provides low power systems for many kinds of applications. 

• FEATURES 

• Monolithic .......................................... CMOS LSI 
• 4 bis parallel operation 
• Low power dissipation ...... ................... TVp 30 p.A 
• Clock frequencv .................................. 32.768 kHz 
• Instruction execution time ..................•.... 122 p.sec 
• Instruction set ......................................... 54 kinds 
• Mask programmable ROM ................. 1920 x 8 bits 

(Max 2048 x 8 bits) 
• Internal RAM ..................................... 128 x 4 bits 
• Input port K input ........................................ 4 bits 

(with pull down resistors) 
• Output port R output ................................... 8 bits 

8it manipulate instruction 
• LCD driving output.. ........................ V-3V. 1/4 duty 

• APPLICATION 

4 common outputs 
32 segment outputs 

• Built-in LCD segment memory ............... 32 x 4 bits 

• Built-in Timer 
• Subroutine nesting ................................... 4 levels 

(commonlv used for interrupt operation) 
• Interrupt operatin ............ Timer interrupt or K input 

Interrupt can be selected bV programs 
• Built-in oscillator ................... Crystal and capacitor 

external 
• Power supplV ............... Vee - Vss Tvp 3V (Logic) 

Vee - VR Tvp 3V (LCD driver) 
.Package ...................... 6O-pin QFP(plastic) 

Applicable for LCD game. cash register. POS terminal device. portable measuring equipment. automatic 
vending machine. electric appliance. audio system controller and multi-purpose timer. etc. 

• PIN CONFIGURATION 

D. 
0 .. 
D. 
D. 
D. 
0 .. 

COM' 
COM' 
COMl 
COM' 

NO 

'IOl :r. t: f:I ... ~ !' ~ !: !: !. ::: ::: :: ~ ..... 
0000000000000000000 

Top View 
NC: No connection 

• Left floating or connected to Vss 
SO-pin Plastic Quad Flat Package 

Name 

0 0 - Ou 
COM! -

COM4 
OSC. 

OSC, 

INIT 

HLT 

K •. K,. 1<.. K, 

Ro - R, 
VDD 

Vss 

VA. V •• V, 

Description 

LCD drive,'. aegment outputl 

LCD driver's common outputs 

Oscillator terminal (input) 

Osciliitor terminll (output) 

Active high inpul is used 10 
in~ialize Ihe SMC1!12. 

Hall 
(Hi - stop. Lo - re-Illrtl 

K inpull 

R OUtpUll 
Power IUpplV ( + I 
Power IUPP'v for logic ( -I 
Power supplv for LCD dri_ ( -I 
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• BLOCK DIAGRAM 

Symbol 

ALU 
ACC 
S 

X 

... V 

S-STACK 
X-STACK 
V-STACK 
PC 
PA 
CA 
PB 
CB 
STACK 
DIV 

v. OSC, OSCI !NIT HI.. T VIII: Vu 

• PACKAGE DIMENSIONS 
r---~------------------------~ 

IF601 

8-2 

6O-pin QFP 

IP.On.oOOOb_O.o_QO.o_O_QO_O~O_12' 
?2~~~;o,~ 

0.122 
(3.1) 

unit: inch 
(mm) 

Description 

Arithmetic and logic unit 
Accumulator 
Status register 

X-register 
V-register 
Status stack 
X-stack 
V-stack 
Program counter 
Page address register 
Chapter address register 
Page buffer register 
Chapter buffer register 
ROM address stack 
l3-stage divider 



• ELECTRICAL CHARACTERISTICS 

1. Absolute maximum ratings 2. Operating conditions (fosc = 32.788 kHz) 

Parameter Symbol Min iMax Unit Parameter Symbol Min Max Unit V __ 

-4.5 0.2 V 
Supply voltage 

VR 

V __ 

0.2 V 

SupplV vol.age (Logic) Vss -3.5 -2.5 V 

SupplV voltage (LCD driver) VR V .. -2.5 V 

Input terminal voltage V, Vss-O.2 0.2 V External capacitor for Co 5 30 pF 

Operating temperature Topr -10 65 'C oscillation CD 5 30 pF 

Storage temperature Ts.g -40 125 'C 
Note: Ground is Voo (= OV). 

Note: Ground is Voo (= OV). 

3. Electrical characteristics (Vss = VR = -3.0V, Ta = 26°C) 

Parameter Symbol Min Typ Max 

"H" level input voltage VIH -0.5 

"L" level input voltage VIL Vss+0.5 

"H" level output current IOH -100 

"L" level output current IOL 200 

VeOl -0.2 0 

Ve02 -1.2 -1.0 -0.8 
LCD common output voltage 

Veo3 -2.2 -2.0 -1.8 

Ve04 VR -2.8 

VOOI -0.2 0 

VOO2 -1.2 -1.0 -0.8 
LCD segment output voltage 

VOO3 -2.2 -2.0 -1.8 

VOO4 VR -2.8 

IK 0.5 1.0 3.0 

"H" level input current IHLT 0.5 1.2 5.0 

IINIT 5 15 25 

Operating current IIss! 20 30 
(Crystal oscillation) 

IIRI 4 10 20 

Note: 
• Ground is Voo (= OV). 

• Current flowing into IC is positive and flowing out of IC is negative. 

• FUNDAMENTAL EXTERNAL CONNECTION 

For power supply Voo must be common line to 
Vss and VR. VR is adjustable to the optimum 
voltage to drive Liquid Crystal Display (LCD). 
Set Voo ~ VR ~ Vss without fail. 

Unit 
Test 

conditions 

V 

V 

JJ.A VoH= -0.6V 

/LA VoL = Vss + 0.5V 

V 

V 
RL=5MIl 

V 

V 

V 

V 
RL = 5 Mil 

V 

V 

JJ.A 

JJ.A 

/LA 

JJ.A fosc = 32.768 kHz 

JJ.A No-load 

Terminal 

K •• K..K2.K,.HLT 

INIT.OSC, 

R. - R, 

COMl - COM4 

Do - 0 .. 

K •• K •• K,.K, 

HLT 

INIT 

Vss 

VR 

elNT ;;; 4.7 pi' 

C,. C. ;;; 0.2 pi' 

VDD;;; VR;;; vss 
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• INSTRUCTION TABLE 

Mne- OP StatuI. Mne- OP 
StatUI 

Function monic code ~~ Operation Function monic code ~~ Operation 

" -' 'CN " C N 

TAY 20 ACe-.y BR BO-BF 1 STATUS = 1 
Register 

TVA 23 Y~ACC CB~A.P~PA.IIW~PC 
to Register 

CLA 7F O~ACC 2 STATUS = 0 

TAM 27 ACC~M(X.Y) 
PC+l~PC.l~STATUS 

Register TAMIYC 25 Y ACC~M(X.Y). Y + I~Y , CALL ,CO-FF 1 STATUS = 1 
~oMemO!V ' TAMDYN 24 Y ACe-.M(X.Y).Y -1~Y CA.PA.PC+ '~STACK. 

TAMZA 26 ACC~M(X.Y). ~ACC SP+I .. SP 

TMA 21 M(X.Y)~ACC 
ROM CB~A.P~PA.IIW)~PC 

Memory 
TMY 22 M(X.Y)~Y Addressing 2 STATUS =0 

10 Regi.,., 
XMA 03 M(X.YI<+ACC 

PC+l~PC.l~TATUS 

AMAAC 06 Y M(X.Y) + ACe-.ACC RETN OF STACK~A.PA.PC.PB 

SAMAN 3C Y M(X.Y)- ACe-.ACC 
SP-l,~SP 

'IMAC 3E' Y ,MIX.Y) + 1 ~ACC INTRTN ,76 STACK~A.PA.PC.CB.PB 

DMAN 07 Y M(X.Y)-I~ACC SP-1 .. SP 
lAC 70 Y ACC+l-'+ACC X-STACK~X.Y-STACK~Y 

Arithmetic 
DAN 77 Y ACC-l~ACC S-STACK .. STATUS 
A6AAC 7A Y ACC+~ACC 

ACC~LCD S/R.S/R SHIFT 
A6AAC 7E Y ACC+~ACC 

TASR OA 

Al0AAC 79 Y ACC+l~ACC TSGI 7C LCDS/R~ 

IYC 05 " Y Y+1~Y 
SEG,MEMORY (COM1) 

DYN 04 Y Y-l~Y 
LCD TSG2 7D LCDS/R~ 

CPAIZ 3D Y ACC+l~ACC Operation SEG,MEMORY (COM2) 

TSG3 72 LCDS/R~ 

Arithmetic 
ALEM 01 Y ACC:;; M(X.Y) .. STATUS= 1 

SEG,MEMORY (COM3) 
Compare TSG4 73 LCDS/R~ 

MNEA 00 Y M(X.Y)"ACC~STATUS= 1 
SEG,MEMORY (COM4) 

Logical MNEZ 3F Y M(X.Y)"~STATUS= 1 HALT 71 CPU Stop 
Compara YNEA 02 Y Y"ACC~STATUS= 1 Halt Restart when "HLT" input 

YNEC 50-5F Y Y .. IIC)~TATUS=1 goes down 10 "L"le .. t 

Bite in 
SBIT 30-33 I~M(X.Y.IIBII Timer TMSET 7B ACe-Timer latch 

RIIT 34-37 !)-+M(X.Y.I(BII 
Memory 

TBIT1 3B-3B Y M(X.Y.IIBII= 1~TATUS= 1 INTEN 74 En~bl. interrupt after 
an instruction. 

Constants 
TCY 4O-4F IIC~Y INTDIS 75 Disable interrupt 
TCMIY 60-SF IIC~M(X.Y). Y + '~Y SELIN 7il ACC •• ,~ Flip-flop 

tKA DB Ko...,.i~ACC 
of interrupt selector 

Input 
KNEZ DE Y Ko~.M"'~STATUS= 1 Interrupt 

1 At:C,='I'~ 
Timar interrupt 

SETR 00 I~R(Y) Cont'oI ACC,='O'~ 
Output 

RSTR DC ~R(Y) K-input interrupt 

RAM'X' LOX 2B-2F I(F)~ 2 ACe.=·1·~ 

AdcIrelling COMX 09 XMsi .. lCMsB 
Time, clock input (/ose/2'1 
ACe. ='0'," 

ROM LOP 10-IF I(C~B Time, clock input (Jose/2") 
AdcIreaaing COMC OB !:W-+CB 
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PF161-02 

SMC4040CSeries 
CMOS 4 BIT SINGLE CHIP MICROCOMPUTER 

.DESCRIPTION 

.Minimum Instruction Cycle Time: 1.us 

.512 Byte ROM 

.Low Supply Current 

The SMC4040C Series is a low supply current type CMOS 4 bit single chip microcomputer featuring 

high-speed operation (minimum instruction cycle time: 11-'s) with a wide voltage range (4 to 6V). It incorpo­

rates a RAM. I/O ports. a timer ievent counter with a prescaler. and an interrupt control on a single chip. 

The SMC4040C Series can be flexibly applied to a variety of control systems. 

• FEATURES 

.CMOS LSI 4 bits parallel processing 

.Clock frequency ............ ·400kHz to 6MHz 

.On-chip oscillator circuit: ceramic oscillator 
(CR oscillation also available as option) 

.Instruction cycle time ............ "11-'s Min 

.Instruction set containing 44 instructions 

.512 x 8 bits ROM 

.16 x 4 bits RAM 

.1O(SMC4040C) or 12(SMC4041C) I/O ports 

.Timer/event counter equipped with 5 bit presca-
ler/4 bit preset counter 

.BLOCK DIAGRAM 

DIOlO( ·2) 

0109 
DlD8 

~T 
CONTROL 

* 1 SMC4040C does not connect to 01012 and 01013 

s.p. 

(The SMC4040C Series includes the SMC404OC. SMC4041C) 

.Interrupt: 1 level (with register stack) '''interrupt 
by timer/event counter or external input 

.Two subroutine nesting levels (common to 
interrupt) 

.Single power supply .......................... 5V±20% 

.Package .......... SMC4040C 16-pin DIP (plastic) 
SMC4041C 18-pin DIP (plastic) 

ROM 512x8bit 

16x4bit 

* 2 For external clock input (OSCl), 010 10 pin can be used instead of OSC2 
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• PIN CONFIGURATION 

TEST Voo 1m 

RESET 0100 RESET 

OSCl 0101 OSCl 
OSC2/ 0102 

OSC2/ 
01010 01010 4 

0109 0103 

0108 0104 01012 

0107 0105 0109 

Vss 0106 0108 

Vss 

Voo 

0100 

0101 

0102 

0103 

0104 

0105 

0106 

0107 

.PlN NAMES AND FUNCTIONS 

TEST 

RESET 

OSCI 

OSC2/01010·1 

0100 to 0109 

01012, 0101S*2 

Voo 

Vss 

Test input 

Reset input 

Oscillation input 

Oscillation output 

Data input/output 

Data input/output 

Power supply (+) 

Power supply (OV) 

* I For external clock input (OSC1), data I/O 
pin DlO 10 can be used instead of OSC2 (by 
mask option). 

SMC4040C SMC4041C U SMC4041C 

.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 
Supply voltage Voo -0.5 to 7.0 V 
Input voltage VI -0.5 to Voo+0.3 V 

I/O pin vOltage VI/O -0.5 to Voo+0.3 V 

Output voltage Vo -0.5 to Voo+0.3 V 

Power dissipation Po 0.3 W 

Operating temperature Topr -40 to 85 'C 

Storage temperature Tstl -65 to 150 'C 

Soldering temperature and time Tsol 260'C, lOs (at lead) -
* When the Internal oscillator circuit Is used, the operating temperature range IS - 20 C to 70 C because of the characteristics 

of the ceramic oscillator . 

• RECOMMENDED OPERATING CONDITIONS (Ta = -40 to 85'C) 

Parameter Symbol 

Supply voltage 
Voo 

Vss 
Clock frequency fose 
low level peak output current 101. PEAK 

Low level mean output current 101. AVG 

.ELECTRICAL CHARACTERISTICS 
.DC Characteristics 

Parameter Symbol 

hL! Low level input current 
hl2 

Low level input voltage 
VILI 
VIl2 

VIHI 
High level input voltage 

VIH2 
Low level output current 101. 
High level output current IOH 
Input leakage current III 
Operating current 1000 

8-6 

Conditions Min Typ Max Unit 

4 5 6 V 
- 0 - V 

Voo=4 to 6V 400 - 6000 kHz 

DIO(OUTPUT) - - 10 mA 

DIO(OUTPUT) - - 5 mA 

(Voo= 5 V±20%, Vss= 0 V, fose= 6 MHz, Ta= -40t085'C) 

Conditions Min Typ Max Unit 

OSCI -I - - pA 

RESET, TEST, DIO(lNPUT) -120 - -10 pA 

OSCI 0 - 0.05Voo V 

0 - 0.2Voo V 
OSCI 0.95Voo - Voo V 

0.7Voo - Voo V 
Vo=O.1 Voo, OIO(OUTPUT) 1.6 - - mA 
Vo=O.9Voo. DIO(OUTPUT) - - -2 pA 

VI=Voo - - I pA 
fose=6MHz, External clock - 3 - mA 



• PACKAGE DIMENSIONS 

SMC4040C 

IC16t~:: ~ II " , 

~~ 
, . 

0.059 
(1.5) 

.EXAMPLE OF APPUCATION 

.SUPPORT TOOLS 

,,.. 
(7.62) 

16'pin DIP 

unit: inch 
(mm) 

SMC4041C 

I> 

089BMax 
(22.8M.x) 

O'~~~',':.o;;" 

Power supply is based on Vss. 
Example of oscillator constants 

Ceramic oscillator: 6MHz(5V) 
RI : 1M ohm 
CG: 30pF 
Co: 30pF 

IS·pin DIP 

unit: inch 
(mm) 

<Piggy-back package) 

The following support tools are available to the SMC4040C Series for efficient programming and debugg­

ing. 

- Cross assembler: Operates in the CP/M® 

-Software simulator: Operates in the CP/M® 

- Evaluation chip: Piggy-back package allowing easy on board debugging. Can also be used for 

debugging small-volume products. 

Used the CMOS type 27C32, or 27C64 EPROM . 

• SMC404OC SERIES 

Type No. Number of I/o pins 

SMC4040C 10 (11)· 

SMC4041C 12 (13)· 

CP/M@ is a registered trademark of Digital Research. 

Package 

16·pin DIP 

IS·pin DIP 

* The parenthesized number applies 
to the case where the 010 pin is 
used instead of OSC2 (by mask 
option) when external clock is 
applied. 
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• INSTRUCTION SETS 

Function Mnemonic 
7 

Machine code 

6 5 4 S 2 1 0 
Status Operation Function Mnemonic 

7 
Machine code 

6543210 
Status Operation 

ALU ADC A,M 00000100 (NC) AccA, CY ~ AccA+M(Y)+CY BRANCH LD PA,p o 1 0 0 0 p2 pI pO SET PB~p 

ADD A,i 0 1 1 1 i3 i2 il iO (NC) AccA -- AccA+i JP S,s 1 1 s5 54 53 s2 51 sO SET ifS=! PA~PB 

ADD A,B 0 0 o 0 0 0 1 1 (NC) AccA ~ AccA+AccB SA~s 

ADD A,M 0 0 o 0 o 0 1 0 (NC) AccA ~ AccA + M(Y) if5=0 SA~SA+! 

AND A,B 000100 1 1 (Z) AccA ~ AccA 1\ AccB JPA S,i o 1 0 0 1 0 i 1 iO SET ifS=! PA~PB 

AND A,M 000100 1 0 (Z) AccA ~ AccA 1\ M(Y) SA5,4~i 

AND S,M,i o 1 0 0 1 1 jl j) (Z) Mj(Y) I\! SA3-0~ AccA 

INC M 00010001 (NC) M(Y) ~ M(Y) + ! if S=O SA~ SA+! 

INC Y 00000001 (NC) Y~Y+! CALL S, s 1 0 s5 54 s3 s2 .1 sO SET if S =! PASTACK ~ PA 

OR A, B o 0 1 o 0 0 1 1 SET AccA ~ AccA V AccB SA5TACK ~ SA+! 

OR A,M o 0 1 0 o 0 1 0 SET AccA ~ AccA V M(Y) PA~PB 

XOR S,A, B o 0 0 0 0 1 0 1 (Z) AccA v-AccB SA~s 

XOR S,A,M 0 o 0 1 0 1 0 1 (Z) AccAv-M(Y) SP~SP+! 

ACC CPL A o 0 0 0 1 11 1 (Z) AccA~ACCA ifS=O SA~SA+! 

EX 0 o 0 1 1 0 0 0 SET AccA HAccB RET 00001100 SET SP~SP-! 

RRA o 0 0 111 11 (CY) ~ PA - PB - PASTACK 
MSB LSB SA- SASTACK 

LOAD LD A, i o 1 lOiS i2 il iO SET AccA-i RETI 00011100 SSTK SP~SP-! 

LD A,M o 0 o 1 1 0 0 1 SET AccA~M(Y) PA -- PASTACK 
LD A,O o 0 1 o 0 0 0 0 SET AccA ~ OUT(Y) SA- SASTACK 

LD A, Y o 0 0 1 0 1 1 1 SET AccA~Y PB- PBSTK 

LD B,A 00001000 SET AccB~ AccA AccA -- AccAsTK 
LD M,A o 0 o 0 1 0 0 1 SET M(Y)~AccA S -- SSTK 

LD Y,i 0 1 0 1 i3 i2 il iO SET Y-i Y __ YSTK CY +- CYSTK 

LD Y,A 0 o 0 0 0 1 11 SET Y~AccA SYSTEM EI o 0 0 0 1 1 o 1 SET Interrupt enable 
SET CY o 0 0 0 o 1 1 0 SET CY~! 01 o 0 0 1 1 1 o 1 SET Interrupt disable 

RES CY 0 o 0 1 0 1 1 0 SET CY~O NOP o 1 1 1 0 0 o 0 SET No operation 
BIT SET M,i o 0 11 1 Oil.iO SET Mi(Y)~! HALT o 0 0 1 o 0 0 0 SET SYSTEM Clock Stop 

RES M,i 0 o 1 1 1 1 jl jO SET Mi(Y)~O Restart when interrupt occur 
I/O IN A o 0 0 0 1 o 1 0 SET AccA~ IN(Y) 

IN M o 0 0 1 1 0 1 0 SET M(Y)~IN(Y) 

OUT A o 0 0 0 1 0 1 1 SET OUT(Y) ~ AccA 

OUT M o 0 0 1 1 0 1 1 SET OUT(Y) ~ M(Y) 

SET O,i o 0 1 1 0 0 i1 iO SET OUTi(Y)~ ! 

RES O,i o 0 1 1 0 1 i1 iO SET OUTi(Y)-O 
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PF176-02 

SMC4050CSeries 
CMOS 4 BIT SINGLE CHIP MICROCOMPUTERS 

• DESCRIPTION 

.Minimum Instruction Cycle Time: 1.us 

.1,024 Byte ROM 

.Low Supply Current 

The SMC4050C series is a low supply current type CMOS 4 bit single chip microcomputer featuring 

high-speed operation (minimum instruction cycle time: 1 tts) with a wide voltage range (4 to 6V). It incorpo­

rates a RAM, a ROM, I/O ports, a timer/event counter with a prescaler and an interrupt control on a single 

chip. The SMC4050C Series can be flexibly applied to a variety of control systems. 

(The SMC4050C Series includes the SMC4051C, SMC4052C/M, and SMC4053C.) 

• FEATURES 

.CMOS LSI 4 bits parallel processing 

.Clock frequency ............ 400kHz to 6MHz 

.On-chip oscillator circuit·· ·ceramic oscillator 

(CR oscillation also available as option) 

.Instruction cycle time··· ... 1 ttS Min 

.Instruction set containing 46 instructions 

.1024 x 8 bits ROM 

.32 x 4 bits RAM 

.12(SMC4051C), 18(SMC4052C/M) or 22(SMC4053 

C) I/O ports 

• BLOCK DIAGRAM 

.Timer/event counter equipped with 5 bit presca­

ler/4 bit preset counter 
.Interrupt .................... ·1Ievel(with register stack) 

interrupt by timer/event counter or external input 

.Two subroutine nesting levels (common to inter­

rupt) 

.Single power supply·····5V±200/0 

.Package····················18-pin DIP (SMC4051C), 

24-pin DIP (SMC4052C), 24-pin SOP (SMC4052 

M), or 28-pin DIP (SMC4053C) 

01022(,1)(·2) 
DI02l{'1) 
DI020{'1) 

DIOI9{'I) 
DI018(·I){·2) 
01017('1) 
OID16{'1l 

01015(-1) 
DI014('I) 
01013 
01012 

... I For models except the SMC4053C, these mayor may not be connected to pins. (See PIN CONFIGURATION.) 

... 2 For external clock input, an I/O port can be connected to the pin instead of OSC2. (See PIN CONFIGURATION.) 
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• PIN CONFIGURATION 

mT I I. v"" fm 2' V"" 

R3ET 2 17 0100 23 0100 

OSCI 3 en I. 0101 DSCI 3 2. 0101 

:.8126 4 s: IS 0102 DSC2/ • 0102 
(") 01018 en 21 

01013 • ~ " 
0103 01017 • s: 2. 0103 

0 (") 
01012 • U1 13 0104 01016 • ~ 19 0104 .... 
Olog 7 (") 12 0105 01015 7 0 J8 0105 U1 
OIDS • II 01D6 01014 • N 11 0106 (") 
V .. I. 0107 01013 • 16 0107 

01012 10 15 0108 

14 0109 

V .. 13 01010 

2. V"" -. 27 0100 

asci 3 2. 0101 
DSC2/ 
01022 2. 0102 

01021 • •• 0103 

01020 • en 23 010' s: 
01019 7 (") 22 010' 

~ 
01018 • 0 0106 

U1 
01017 • W 0107 

01016 10 
(") 

01015 II 

01014 12 

01013 13 

V" I. 15 01012 

• PIN NAMES AND FUNCTIONS 

TEST Test input 

RESET Reset input 

OSCI Oscillation input 

OSC2/010XX *1 Oscillation output 

0100to01013· 2 Data input/output 

0100to0101703 Data input/output 
0100toOl021*4 Data input/output 

Vee Power supply (+) 

Vss Power supply (OV) 

* I For external clock input (OSCI), data 
I/O pin DIOXX can be used instead of 
OSC2 (by 'mask option). 

SMC4051C SMC4052C SMC4053C *2 SMC405lC 
* 3 SMC4052C/M 
*4 SMC4053C * SMC4052M : This MFP has the same pin configuration as the SMC4052C. 

• ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Veo -0.5t07.0 V 

Input voltage VI -0.5 to Voo+0.3 V 

I/O pin voltage VI/O -0.5 to Voo+0.3 V 

Output voltage Vo -0.5 to Voo+0.3 V 

Power dissipation Po 0.3 W 

Operating temperature • Topr -40 to 85 'C 

Storage temperature Tsts -65 to 150 'C 

Soldering temperature and time Tsol 260'C, lOs (at lead) -
.. * When the Internal OSCillator CirCUit IS used, the operating temperature ,range IS - 20 C to 70 C because of the characteristics 

of the ceramic oscillator . 

• RECOMMENDED OPERATING CONDITIONS (Ta= -40 to 85'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4 5 6 V 

Vss - 0 - V 

Clock frequency fosc Voo=4 to 6V 400 - 6000 kHz 

Low level peak output current 101. PEAK DIO(OUTPUT) - - 10 rnA 

Low level mean output current IQL'AVG DIO(OUTPUT) - - 5 rnA 

• ELECTRICAL CHARACTERISTICS 
.DC Characteristics (Voo= 5V±20% Vss= OV fosc= 6 MHz Ta= -40 to 85'C) , , 

Parameter Symbol Conditions Min Typ Max Unit 

Low level input current I'L' OSCI -1 - - fJ.A 

1'L2 RESET, TEST, DIO(lNPUT) -120 - -10 fJ.A 

Low level input voltage V,LI OSCI 0 - 0.05Voo V 

V,L2 0 - 0.2Voo V 

High level input voltage VIHI OSCI 0.95Voo - Voo V 

VIH2 0.7Voo - Voo V 
Low level output current 101. Vo=O.1 Voo, DIO(OUTPUT) 1.6 - - mA 

High level output current 10H Vo=0.9 Voo, DIO(OUTPUT) - - -2 fJ.A 
Input leakage current III V,=VOo - - 1 fJ.A 
Operating current 1000 fosc=6MHz, External clock - 5 - mA 
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.PACKAGE DIMENSIONS 

SMC4051C SMC4052C 

O.89BMax 
(;2:2.8Mu) 

o.~~~~";j 
lS·pin DIP 24·pin DIP 

SMC4052M 

.EXAMPLE OF APPUCATION 

.SUPPORT TOOLS 

unit: inch 
(mm) 

24·pin SOP 

unit: inch 
(mm) 

SMC4053C 

1472M3. 
37.4M •• ) 

1445'·_ 
(36.7'·') 

Power supply is based on Vss. 
Example of oscillator constants 
Ceramic oscillator: 6MHz (5V) 

R. : 1M ohm 
CG: 30pF 
CD: 30pF 

unit: inch 
(mm) 

2S·pin DIP 

unit: inch 
(mm) 

[Piggy-back package) 

The following support tools are available to the SMC4050C Series for efficient programming and debugging: 

_ Cross assembler···· ·Operates in the CP/M@ 

-Software simulator··Operates in the CP/M@ 

_ Evaluation chip······ ·Piggy-back package allowing easy on-board debugging. Can also be used for de­

bugging small-volume products. 

Used the CMOS type 27C32, or 27C64 EPROM . 

• SMC405OC SERIES 

Model Number of I/O pins Package 

SMC4051C 12 (13)· 18·pin DIP 

SMC4052C/M 18 (19)· 24·pin DIP, or 24·pin SOP 

SMC4053C 22 (23)· 28·pin DIP 

CP/M@ is a registered trademark of Digital Research. 

.The parenthesized number applies 
to the case where the 010 pin is 
used instead of OSC2 (by mask 
option) when external clock is 
applied. 
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• INSTRUCTION SETS 

Fune- Machine code 
Status Function Fune- Machine code 

tion Mnemonic 
tion Mnemonic Status Function 

7654321 0 76543210 
ALU ADC A,M 00000100 (NC) AccA,CY~AccA+.M(X, y)+CY BRANCH LD CA,b 0010100b SET CB~b 

ADD A,i 0 1 1 1 i3 i2 il iO (NC) AccA ~ AccA +i LD PA,p 01000p2plpO SET PB~p 

ADD A,B 00000011 (NC) AccA ~ AccA + AccB JP S,s 1 1 s5 54 s3 51 .1 sD SET ifS=l CA~CB,PA~PB 

ADD A,M 000000 1 0 (NC) AccA ~ AccA + M(X, Y) SA~s 

AND A,B 000100 1 1 (Z) AccA ~ AccA 1\ AccB ifS=OSA~SA+l 

AND A,M 000100 1 0 (Z) AccA ~ AccA 1\ M(X, Y) JPA S,i 010010jljO SET ifS=l CA~CB,PA~PB 

ANDS,M,i o 1 0 0 1 1 il jO- (Z) Mi(X, Y) 1\ 1 SA5,4~ i 

INC M 00010001 (NC) M(X, Y) ~ M(X, Y) + 1 SA3-0~AccA 

INC Y 00000001 (NC) Y~Y+l ifS=OSA~SA+l 

OR A,B 00100011 SET AccA ~ AccA V AccB CALL S,s 1 0 s5 54 s3 51 sl sD SET if S = 1 CASTACK ~ CA 

OR A,M 00100010 SET AccA ~ AccA V M(X, Y) PASTACK- PA 
XOR S,A,B o 0 0 0 0 1 o 1 (Z) AccA¥AccB SASTACK ~ SA + 1 

XOR S,A,M 00010101 (Z) AccA ¥ M(X, Y) CA~CB,PA~PB 

ACC CPL A o 0 0 0 1 111 (Z) AccA~ACCA SA~s,SP~SP+l 

EX o 0 0 1 1 o 0 0 SET AceA- AceB ifS=OSA-SA+l 

RRA o 0 0 1 1 111 (m'j ~ RET 00001100 SET SP~SP-l 
MSB LSB CA ~ CB ~ CASTACK 

LOAD LD A,i 0 1 1 0 i3-i2 il iO SET AccA-i PA ~ PB ~ PASTACK 

LD A,M 0 o 0 1 1 0 0 1 SET AceA ~ M(X, Y) SA- SA STACK 

LD A,O 00100000 SET AccA ~ OUT(Y) RETI 00011100 SSTK SP~SP-l 

LD A,Y o 0 0 1 0 1 1 1 SET AccA~Y CA~CAsTAc" PA~PASTAC' 

LD B,A 00001000 SET AccB- AccA SA~SAsTACK, CB~CBsT' 

LD M,A 00001001 SET M(X, Y) ~ AccA PB- PBSTK 

LD X,b 0010010b SET X~b AccA - AccA STK 

LD Y,i o 1 0 1 i3 i2 i 1 iO SET Y-i S - SSTK. Y - YSTK 

LD Y,A 00000111 SET Y~AccA X - XSTK. CV - CV STK 

SET CY 00000110 SET CY~l SYSTEM EI o 0 0 0 1 1 0 1 SET Interrupt enable 
RES CY o 0 0 1 o 1 1 0 SET CY~O 01 0 o 0 1 1 1 0 1 SET Interrupt disable 

BIT SET M,i o 0 1 1 1 o jl .iO SET Mi(X,Y)~l NOP 0 11 1 o 0 0 0 SET No operation 
RES M,i o 0 1 1 1 1 jl jO SET Mi(X,Y)~O HALT o 0 0 1 o 0 0 0 SET SYSTEM Clock Stop 

I/O IN A o 0 0 0 1 o 1 0 SET AccA~IN(Y) Restart when interrupt occur 

IN M o 0 0 1 1 0 1 0 SET M(X, Y) ~ IN(Y) 

OUT A o 0 0 0 1 0 1 1 SET OUT(Y) ~ AccA 

OUT M o 0 0 1 1 0 1 1 SET OUT(Y) ~ M(X, Y) 

SET Od o 0 1 1 0 0 jl jO SET OUTi(Y)~ 1 

RES O,i o 0 1 1 0 1 jl jO SET OUTi(Y)~O 
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PF204-03 

SMC4055CSeries 
CMOS 4BIT SINGLE CHIP MICROCOMPUTER 

.DESCRIPTION 

eIR-remote-controller Use 

e1,024 Byte ROM 

eLow Supply Current 

SMC4055C series is a low supply current type CMOS 4bit single chip microcomputer for use IR-remote­

controller. It incorporates a ROM. RAM. I ports. 0 ports. timer. carrier modulator with a prescaler and an 
interrupt controller on a single chip. So several key function types or code types can be flexibly designed 

by using such functions. Furthermore. it enters a standby mode when the oscillation is stopped by "STOP" 

instruction. Then. it can return to an operation mode by key interrupt. 

• FEATURES 
.CMOS LSI 4bits parallel processing 
.Clock frequency ...... 400 to 500kHz (Ceramic OSCillator) 

.Instruction cycle time" ·12f./s (Min) 

.On chip prescaler .... '1/8. 1112 

Each modulation output is selected by instruction control. 

Instruction control modulation output 

1/2 duty or 1/3 duty is optional in 1/12 prescaling 
.Timer .................. "'8bits 

• Key matrix ........ · .... "10 x 10 or 5 x 8 (with LCD 6seg output): 28 

pin package 5 x 8: 20 pin package 

.Standby mode ........ '''STOP'' and key interrupt 

control 
.ROM .................... ·1.024 X 8bits 

.BLOCK DIAGRAM 

v •• 

.RAM .................. · .. 32x4bits 

.Instruction sets ...... · .. 48 

.Interrupt level .......... ·1 (Timer or key input) 

.Subroutine nesting level ................................ · 

3 (Common to interrupt) 

.Single power supply"2.0 to 3.5V 

.Low supply current "'Operating (No load): O.3mA (Typ) 

Standby: If./A (Typ) 
.Operating temperature'" -20 to 8O·C 
.Package .............. · .. ·20-pin DIP (plastic) 

28-pin DIP (plastic) 

28-pin SOP (plastiC) 

! 

REM 

1 
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.PlN CONFIGURATION .PlN DESCRIPTION 

RESET 

OSCI 

RSTAT 

REM 

oe 
09 

010 

011 

Vss 

SMC4054C 

17 

1/00 

1/01 
1/02 
1/03 

SMC4055C SMC4056C 

RESET 

OSCI 

OSC2 

RSTAT 

05 to 011 

04 

1/00 to 1/03 

10 tol7 

RI. RO 

Voo 

Vss 

* SMC4055M : This SOP has the same pin configuration as the SMC4055C 
* SMC4056M : This SOP has the same pin configuration as the SMC4056C 

REM 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings 

Supply voltage Voo -0.5 to 7.0 

I uput voltage VI -0.5 to Voo+0.3 

I/O pin voltage VI/O -0.5 to Voo+0.3 

Output voltage Vo -0.5 to Voo+0.3 

Power dissipation Po 0.3 

Operating temperature Topr -20 to 80 

Storage temperature Tstg -65 to 150 

Soldering temperature and time Tsol 260·C. lOs (at lead) 

.RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min Typ 

Voo 2.0 3.0 
Supply voltage 

Vss - 0 

Clock frequency fosc Voo=2.0 to 3.5V 400 -

Reset input 

Oscillation input 

Oscillation output 

Restart control 

Data output 
(LCD drive available) 

Data output 

Key input/output 

Key input 

CR oscillation input/output 

Power supply (+) 

Power supply (OV) 

Remote control signal output 

(Vss=OV) 

Unit 

V 

V 

V 

V 

W 
·C 

·C 

-

(Ta= -20 to 80·C) 

Max Unit 

3.5 V 

- V 

500 kHz 

.ELECTRICAL CHARACTERISTICS 

.DC Characteristics (Voo=2.0 to 3.5V. Vss=OV. fosc=400 to 500kHz, Ta= -20 to 80·C) 

Parameter Symbol Conditions Min Typ Max Unit 

IILI OSCI -6.5 - - fJA 
Low level input current 

hL2 10 to 17, I/O (INPUT) -35 -12 -3 fJA 

VILI OSCI 0 - 0.05Voo V 
Low level input voltage 

VIL2 10 to 17. I/O (INPUT) 0 - 0.3Voo V 

VIHI OSCI 0.95Voo - Voo V 
High level input voltage 

VIH2 10 to 17. I/O (INPUT) 0.7Voo - Voo V 

Key ON resistance RK(ON) - - 10 kQ 

Key OFF resistance RK(OfF) 400 - - kQ 

Low level output current 10L Vo=O.lVoo 0.5 - - mA 

High level output current 10H Vo=0.5Voo, REM - - -1.2 mA 

Input leakage current III VI=VOO - - I fJA 

1000 Operation (No load) - 0.3 - mA 
Operating current 

loos Standby (STOP) - I 15 fJA 
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.PACKAGE DIMENSIONS 

SMC4054C SMC4055C, SMC4056C (under developing) 

SMC4055M, SMC4056M 

fnnn Innnn"-

) 

i" 

.EXAMPLE OF APPLICATIONS 

.SUPPORT TOOLS 

20-pin DIP 

unit: inch 
(mm) 

28-pin SOP 

unit: inch 
(mm) 

1.445--
36.700.1) 

[Piggy-back package) 

28-pin DIP 

unit: inch 
(mm) 

The following support tools are available to the SMC4054C, SMC4055C/M, SMC4056C/M for efficient 

programming and debugging_ 

eCross assembler -----Operates in the CP/M® 

eSoftware simulator---Operates in the CP/M® 

eEvaluation chip ------Piggy-back package allowing easy on-board debugging_ Can also be used for 

debugging small-volume products_ 

Used the CMOS type 27C32, or 27C64 EPROM_ 

.SMC4055C SERIES 

Model Number of I/O pins Package 

SMC4054C 5(0) x8(1) 20-pin DIP 

SMC4055C/M 10(0) x 10( I) 28-pin DIP. 28-pin SOP 

SMC4056C/M 5(0)x8(1),6(seg)xl(COM) 28-pin DIP, 28-pin SOP 

CP/M@ is a registered trademark of Digital Research 8-15 
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.INSTRUCTION SETS 

Function Mnemonic 
Machine code 

Status Operation Function 
76543210 

Mnemonic 
Machine code 

7654321 0 
Status Operation 

ALU ADC A,M 00000100 (NC) Act.A.Cy~ActA+M(x, Y)+CY BRANCH LD CA,b 0010100b SET CB~b 

ADD A,i o 1 1 1 i3 i2 il iO (NC) AccA ~ AccA + i LD PA,p 0 1000~plpO SET PB~p 

ADD A,B 00000011 (NC) ACcA ~ AccA + AceB JP S, S 1105040302.1.0 SET iIS=! CA~CB,PA~PB 

ADD A,M 00000010 (NC) AceA~AceA+M(X, Y) SA~s 

AND A,B 000100 1 1 (Z) AceA ~ AceA 1\ AceB iIS=OSA~SA+! 

AND A,M 000100 1 0 (Z) AceA ~ AccA 1\ M(X, Y) JPA S,j o 1 0 0 1 0 jl .Ml SET iIS=! CA~CB,PA~PB 

AND S, M,j o 1 0 0 1 1 jl :iO (Z) Mj(X, Y) I\! SA5,4~ j 

INC M 00010001 (NC) M(X, Y)~M(X, Y)+! SAH~AceA 

INC Y 00000001 (NC) Y~,Y+! iIS=OSA~SA+! 

INC B o 0 1 o 0 0 0 1 (NC) B~B+! CALL S,s 1005040302.1.0 SET il S=! CASTACK ~ CA 

OR A,B 00100011 SET AccA ~ AceA V AccB PASTACK- PA 
OR A,M 00100010 SET AccA ~ AccA V M(X, Y) SAsrACK ~ SA + ! 

XOR S,A,B 0000010 1 (Z) AccA ¥AceB CA~CB,PA~PB 

XOR S,A,M 00010101 (Z) AceA ¥ M(X, Y) SA~s,SP~SP+l 

ACC CPL A o 0 0 0 1 111 (Z) AccA~ACCA iIS=OSA~SA+! 

EX o 0 0 1 1 o 0 0 SET AccA ~AceB RET 00001100 SET SP~SP-! 

RRA o 0 0 1 1 111 Wf) ~ CA ~ CB ~ CASTACK 
MSB LS8 PA - PB - PASTACK 

LOAD LD A,i 0 1 1 0 i3 i2 il iO SET AccA-i SA~ SA STACK 

LD A,M o 0,0 1 1 0 0 1 SET AccA ~ M(X, Y) RETI 00011100 SSTK SP~SP-! 

lD A,O 00100000 SET AccA ~ OUT(Y) CA-CAsTACK. PAot-PAsTACK 

LD A, Y 00010111 SET AceA~Y SA~SAsrACK, CB~CBsTK 

LD B,A o 0 0 0 1 0 00 SET AccB- AccA PB~ PBSTK 

LD M,A 00001001 SET M(X, Y) ~ AccA AccA - AccA STK 

LD X,b o 0 1 0 0.1 0 b SET X~b S - SST', Y - YSTK 

LO Y,i o 1 0 1 i3 i2 il iO SET Y-i X - XSTK. CV - CYSTK 

LO Y,A 0 0 o 0 0 1 1 1 SET Y~AceA SYSTEM EI 00001101 SET Interrupt enable 

SET CY 00010110 SET CY~! 01 o 0 0 1 1 1 0 1 SET Interrupt disable 

RES CY 00000110 SET CY~O NOP 0 111 o 0 0 0 SET No operation 
BIT SET M,j o 0 1 1 1 o jl .Ml SET MKX, Y)~ 1 HALT o 0 0 1 o 0 0 0 SET SYSTEM Clock Stop 

RES M,j o 0 1 1 1 1 jl.Ml SET Mj(X, Y)~O Restart when interrupt occur 

I/O IN A o 0 0 0 1 o 1 0 SET AccA~IN(Y) STOP o 0 0 0 1 1 1 0 SET OSC Stop 

IN M o 0 0 1 1 0 1 0 SET M(X, Y) ~ IN(Y) Restart when interrupt occur 

OUT A o 0 0 0 1 o 1 1 SET OUT(Y) ~ AceA 

OUT M o 0 0 1 1 o 1 1 SET OUT(Y) ~ M(X, Y) 

SET O,j o 0 1 1 o 0 jl .Ml SET OUTj(Y)~ ! 

RES O,j o 0 1 1 o 1 jl .Ml SET OUTj(Y)~O 
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PF301-03 

SMC6110FSeries 
CMOS 4BIT SINGLE CHIP MICROCOMPUTER 

.ROM 1K WORD 

.LCD driver confined 

.Low power dissipation 

.DESCRIPTION 
The SMC6110F series is a CMOS 4-bit single chip microcomputer. It incorporates a 1,024 x 12 bits ROM, a 
48x4 bits RAM, a 96 segment LCD driver, restart with timer and key, and interrupt by key. The SMC6110F 
series applies to a variety of appliances with using LCD, low power dissipation; such as timepieces . 

• FEATURES 

.CMOS LSI 4 bits parallel processing 

.Clock frequency (fosc)······························SMC6115F/6117F 32.768kHz 
.Instruction cycle time····························· 'SMC6115F/6117F 122/.ls 
.Instruction set ....................................... 78 instructions 

.ROM ···················································1,024x12 bits 

.RAM ···················································48x4 bits 

.Input port ·············································4 bits* 

.Output port ··········································4 bits, 1 bit (for Alarm), 1 bit (for Lamp) 

.1/0 port ················································4 bits parallel processing· 

.FOUT ................................................... Internal divided frequency output 

SMC6115F/6117F 512Hz to 32kHz 
.Key input ·············································16 keys available (1/0 matrix method) 
.LCD driver············································ . Common :. 3 terminals 

Segment: 32 terminals 
SMC6115F/6117F 1/2V-V-312V, 1/3 duty 

.On-chip LCD segment memory .. ················96 bits 

.Timer ···················································Chronograph counter 
Internal clock counter 

.Subroutine nesting levels ························2 levels 

.Interrupt ............................................. "'Key input interrupt 

.Programmed restart································· Timer restart : 
SMC6115F/6117F 1 sec, 1110 sec 
Key input restart 

.LCD power supply circuit ························Suilt-in: 
SMC6115F 1/2V halver, 3/2V booster 
SMC6117F Doubler, Tripier 

.Supply voltage······································ 'SMC6115F 3.0V 
SMC6117F 1.5V 

.Current consumption ······························SMC6115F 1.5/.lA (Typ) 
SMC6117F 3.0/.lA (Typ) 

.Package·············································· "60-pin QFP/80-pin QFP 
• pull-down resistor attachable 
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.BLOCK DIAGRAM 

.PlN CONFIGURATION 

Voo 

VSI 

VS2 

Vsa 

VST 

OSC1 

OSC2 

SR 

C1, C2 

8-18 

T3 COM. 
'our 
AL""M 
LAMP 
01 
0' 
03 
04 
T4 r, 
SR 
0SC2 
asci 
TI 

60·pin QFP 

Supply voltage (OV) 

1/02 
1/01 
COMI K. 
K3 

K' KI 
v" 
v" 
v" 
v" 
C' 
CI 

v" 
SEGI8 

Supply voltage (-1.5V) Dropped voltage 

Supply voltage ( - 3.0V) Boosted voltage 

Boosted voltage (-4.5V) 

Stabilized voltage 

Oscillation terminal (Input) 

Oscillation terminal (Output) 

System reset input 

CapacibJ c:um;tion liminal fer booster and regulator 

SO-pin QFP 

K1 to K4 Input 

01 to 04 Output 

COM1,COM2,COM3 LCD common driving output 

SEG1 to SEG32 

ALARM 

LAMP 

FOUT 

1/01 to 1/04 

TESTl to TEST4 

LCD segment driving output 

Alarm output 

Lamp output 

Internal divided frequency output (512Hz to 32kHz) 

Input/Output 

Test input 



.ABSOLUTE MAXIMUM RATINGS 

SMC6115F 

Parameter Symbol 

Supply voltage VS2 

Input voltage V, 

Output voltage Vo 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsol 

SMC6117F 

Parameter Symbol 

Supply voltage Vsl 

Input voltage V, 

Output voltage Vo 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsol 

.RECOMMENDED OPERATING CONDITIONS 

SMC6115F 

Parameter Symbol 

Supply voltage Voo 

Oscillation frequency fosc 

Capacitor for booster CE 

Capacitor for VOO-Vsl CA 

Capacitor for VOo-VS3 CC 

Capacitor for VOO-VST CD 

SMC6117F 

Parameter Symbol 

Supply voltage Voo 

Oscillation frequency fosc 

Capacitor for booster CE 

Capacitor for VOO-VS2 CB 

Capacitor for VOO-VS3 CC 

Conditions 

VOo-VS2 

Conditions 

VOO-VSI 

Ratings Unit 

-5.0 to 0.5 V 

VS2-0.3 to 0.5 V 

Vs2-O.3 to 0.5 V 

-20 to 80 'C 

-65 to 150 'C 

260'C, 105 (at lead) -

I Ratings Unit 

-3.0 to 0.5 V 

VS1-0.3 to 0.5 V 

VSl-0.3 to 0.5 V 

-20 to 80 'C 

-65 to 150 'C 

260'C, lOs (at lead) -

(Ta= -20'C to 80'C) 

Min Typ Max Unit 

2.0 - 3.5 V 

- 32,768 - kHz 

0.047 - - pF 
0.047 - - pF 
0.047 - - pF 
0.047 - - pF 

(Ta= -20'C to 80'C) 

Min Typ Max Unit 

1.45 - 1.7 V 

- 32.768 - kHz 

0.047 - - /JF 
0.047 - - pF 
0.047 - - pF 
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.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

SMC6115F (VsI = -1.SV,Vs2= -3.0V,Vss= -4.SV,fosc=32. 768kHz,CA=CC=CD=CE=0.047/LF,Ta =2S'C) 

Parameter Symbol Conditions Min Typ Max Unit 

High level input voltage VIHI KI to K4 -0.2 - 0 V 

Low level input voltage VILI 1/01 to 1/04 VS2 - VS2+0.2 V 

KI to K4,1/01 to 1/04 - - O.S /LA 
High level input current 

hHI VIHI =OV KI to K4.I/OI to 1/04 2 10 /LA with pull down resistor -
hH2 VIH2 =OV SR S - 2S /LA 

Low level input current IlL VIL = -3.0V KI to K4,1/01 to 1/04 -O.S - - /LA 
High level output current (I) IOHI VOHI= -O.SV ALARM -SOO /LA 
Low level output current (I) lOll VOLI = -2.SV LAMP SOO /LA 
High level output current (2) IOH2 VOH2= -O.SV 

01 to 04 
-60 /LA 

Low level output current (2) lou Vou = -2.5V 60 /LA 
High level output current (3) 10HS VOHS= -0.5V 

FOUT 
-60 /LA 

Low level output current (3) IOLS VOLs=-2.5V 60 /LA 
High level output current (4) IOH4 VOH4= -O.SV 

I/O port 
-60 /LA 

Low level output current (4) lou VOL4=-2.SV 60 /LA 

Common output current 
IOH5 VOH5= -O.OSV 

COMI, COM2, CaMS 
-3.0 /LA 

IOL5 VOL5=-2.95V 3.0 /LA 

Segment output current 
IOH6 VOHS = -O.OSV 

SEGI to 32 
-O.IS /LA 

IOL6 VOL6 = -2.9SV O.IS /LA 
Dropped output voltage VSI IMQ loading -1.4S V 

Dropped ripple voltage Vripl 
connected between VSI 

0.1 V Voo and VSI 
Boosted output voltage Vss IMQ loading connected -4.2 V 

Boosted ripple voltage VripS between Voo and Vss 0.3 V 

Current consumption IS2 
No Load, Base Time Mode 0.40 0.70 

/LA 
No Load, Executing 1.50 2.S0 

Operating voltage range VOO-VS2 
Normal 2.S0 3.00 pO 

V 
Heavy Load 2.00 - 3.50 

SMC6117F (VSI= -1.SV,Vs2= -3.0V,Vss= -4.SV,fosc=32.768kHz,CB=CC=CE=0.047/LF,Ta=2S'C) 

Parameter Symbol Conditions Min Typ Max Unit 

High level input voltage VIHI KI to K4 -0.2 0 V 

Low level input voltage VILI 1/01 to 1/04 VSI VSI+0.2 V 

KI to K4,I/OI to 1/04 - - 0.5 /LA 
High level input current 

hHI VIHI =OV KI to K4.I/OI to 1/04 2 - 10 /LA with Pull down resistor 

hH2 VIH2 =OV SR 5 - 2S /LA 
Low level input current hL VIL = -L5V K I to K4,I/OI to 1/04 -0.5 /LA 
High level output current (I) 10HI VOHI= -O.SV ALARM -2S0 /LA 
Low level output current (I) lOLl VOLI = -I.OV LAMP 2S0 /LA 
High level output current (2) IOH2 VOH!= -0.5V 

01 to 04 
-30 /LA 

Low level output current (2) 10L2 VOL2 = -LOV 30 /LA 
High level output current (3) IOH3 VOHS= -0.5V 

FOUT 
-30 /LA 

Low level output current (3) IOLs Vou=-LOV 30 /LA 
High level output current (4) IOH4 VOH4= -0.5V 

I/O port 
-30 /LA 

Low level output current (4) IOL4 VOL4 = -LOV 30 /LA 

Common output current 
IOH5 VOH5= -0.05V 

COMI, COM2, COMS 
-3.0 /LA 

10L5 VOL5 = -1.45V 3.0 /LA 
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SMC6117 (continued) 

Parameter 

Segment output current 

Boosted output voltage 

Boosted ripple voltage 

Boosted output voltage 

Boosted ripple voltage 

Current consumption 

Operating voltage range 

.PACKAGE DIMENSIONS 

0.101*0.016 
(17.8'0.-) 

.SMC6110F SERIES 

Type No. 

SMC6115F 

SMC6117F 

Symbol Conditions Min Typ Max Unit 

IOH6 VOH6= -0.05V -0.15 (.I.A 
SEGI to 32 

IOL6 Vou= -1.45V 0.15 (.I.A 

VS2 IMQ loading -2.90 V 

Vrip2 
connected between VS2 

0.1 V Voo and VS2 

Vss I MQ loading connected -4.1 V 

Vrip3 between Voo and Vss 0.3 V 

No Load, Base Time Mode 0.80 1.40 
151 

No Load, Executing 3.0 5.0 
(.I.A 

VOO-VSI 1.35 1.50 1.70 V 

6O-pin QFP BD-pin QFP 

unit: inch 
(mm) 

o :oJ (UJODorullUltUUUIODooooonOnD~._". 
3\'·' 

0.110 unit: inch 
(2.1) (mm) 

Power Supply Instruction Cycle Package 

3.0V Li battery I 22MS 60·pin OFP 

1.5V Ag battery I 22(.1.s 80-pin OFP 
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.EXAMPLE OF APPUCATION 

V" 
SMC6115F 

VSI SMC6117F 

Vu 

'-------:--1 Va 

.INSTRUCTION SET 

Function Mnemonic 
8 A 9 

System NOP I I I 
HLT b I I I 

EI I I I 
01 I I I 
RESW I I I 
CFC b I I I 

ZFC b I I I 

ALU ADD A. I I I 
ADC A, I I I 
AND A, I I I 
OR A. I I I 
ADD B. I I I 
ADC B. I I I 
AND. B. I I I 
OR B, I I I 
CP r • I I I 
FAN r .• I I I 
ADD r • A I 0 0 
ADC r • A I 0 0 

8-22 

Va SMC61.15F 
VSI SMC6117f' 

CA : Capacitor between Voo pin and VSl pin CA~0.047#F 

CB : Capacitor between Voo pin and VS2 pin CB~0.047#F 

CC : Capacitor between Voo pin and VS3 pin CG = 5 to 25pF 
CO : Capacitor between Voo pin and VST pin CD ~ O.l#F 
CE : Capasitor for booster 
CG : Capacitor for trimmer 
X'tal : Crystal Oscillator 
RB : 150!) 

CAL : Piezoelectric buzzer 
LAL : Booster coil for buzzer 
o : Reverse current prevention diode 

Machine Code Flag 
Operation 

8 7 6 5 4 3 2 I 0 C Z K 5 
I I I I I I I I I No Operation 
I I I I 0 I I I b Clock stop 

b= 0: Is Restart 
b= I : 1/IOs Restart 

I I I 0 I I I I I Enable Key Interrupt 
I I I 0 I I I I 0 Disable Key Interrupt 
I I I 0 0 I I I I Reset Stop Watc,h Counter 
I I 0 I I I I I b t Carry Flag Control 

b =0 reset: b= I set 
I I 0 I 0 I I I b t Zero Flag Control 

b =0 reset: b= I set 
I 0 0 0 0 is i2 i1 iO t t A+-A+i 
I 0 0 0 I is i2 il iO t t A+-A+i+C 
I 0 0 I 0 is i2 il iO t A+-Al\i 
I 0 0 I I is i2 il iO t A+-AVi 
I 0 I 0 0 is i2 il iO t t B+-B+i 
I 0 I 0 I is i2 il iO t t B+-B+i+C 
I 0 I I 0 is i2 il iO t B+-Bl\i 
I 0 I I I is i2 il iO t B+-BVi 
0 0 r2 rl rO is i2 il iO t t r-i 
0 I r2 rl rO is i2 il iO t rl\i 
I o r2 rl rO 000 0 t t r+-r+A 
I o r2 rl rO 0 0 0 I t t r+-r+A+C 



INSTRUCTION SET (continued) 

Function Mnemonic 
Machine Code Flag 

Operation 
B A 9 87654 3 2 I 0 C Z K 5 

SUB r • A I 0 0 I 0 r2 rl rO 0 0 I 0 t t r+-r-A 
SBC r • A I 0 0 I 0 r2 rl rO 0 0 I I t t r+-r-A-C 
AND r • A I 0 0 I 0 r2 rl rO 0 I 0 0 t r+-rAA 
OR r • A I 0 0 I 0 r2 rl rO 0 I 0 I t r+-rVA 
CP r • A I 0 0 I 0 r2 rl rO 0 I I 0 t t r-A 
FAN r • A I 0 0 I 0 r2 rl rO 0 I I I t rAA 
ADD r • B I 0 0 I 0 r2 rl rO I 0 0 0 t t r+-r+ B 
ADC r • B I 0 0 I 0 r2 rl rO I 0 0 I t t r+-r+B+C 
SUB r • B I 0 0 I 0 r2 rl rO I 0 I 0 t t r+-r-B 
SBC r • B I 0 0 I 0 r2 rl rO I 0 I I t t r+-r-B-C 
AND r • B I 0 0 I 0 r2 rl rO I I 0 0 t r+-rAB 
OR r • B I 0 0 I 0 r2 rl rO I I 0 I t r+-rVB 
CP r • B I 0 0 I 0 r2 rl rO I I I 0 t t r-B I 
FAN r • B I 0 0 I 0 r2 rl rO I I I I t rAB 

ALU ADD A. r I 0 I 0 0 r2 rl rO 0 0 0 0 t t A+-r+A 
ADC A. r I 0 I 0 0 r2 rl rO 0 0 0 I t t A+-r+A+C 
SUBR A. r I 0 I 0 0 r2 rl rO 0 0 I 0 t t A+-r-A 
SBCR A. r I 0 1 0 0 r2 rl rO 0 0 I 1 t t A+-r-A-C 
AND A. r 1 0 I 0 0 r2 rl rO 0 I 0 0 t A ...... rAA 
OR A. r I 0 1 0 0 r2 rl rO 0 1 0 1 t A ...... rVA 
ADD B. r 1 0 1 0 0 r2 rl rO 1 0 0 0 t t B ...... r+B 
ADC B. r I 0 I 0 0 r2 rl rO 1 0 0 I t t B ...... r+B+C 
SUBR B. r 1 0 1 0 0 r2 rl rO 1 0 1 0 t t B ...... r-B 
SBCR B. r I 0 1 0 0 r2 rl rO I 0 I 1 t t B ...... r-B-C 
AND B. r I 0 I 0 0 r2 rl rO I I 0 0 t B ...... rAB 
OR B. r 1 0 1 0 0 r2 rl rO 1 I 0 1 t B+-rVB 
ADDP r • A I 0 0 1 I r2 rl rO 0 0 0 0 t t r ...... r+A 

Y+-Y+l 
ADCP r • A 1 0 0 I 1 r2 rl rO 0 0 0 1 t t r+-r+A+C 

Y+-Y+l 
SUBP r • A 1 0 0 1 I r2 rl rO 0 0 I 0 t t r ...... r-A 

Y ...... Y+l 
SBCP r • A 1 0 0 1 1 r2 rl rO 0 0 1 1 t t r+-r-A-C 

Y ...... Y+l 
ANDP r • A I 0 0 1 1 r2 rl rO 0 I 0 0 t r+-rAA 

Y ...... Y+I 
ORP r • A I 0 0 1 I r2 rl rO 0 I 0 I t r ...... rVA 

Y ...... Y+l 
ADDP r • B 1 0 0 1 1 r2 rl rO 1 0 0 0 t t r+-r+B 

Y ...... Y+l 
ADCP r • B 1 0 0 I 1 r2 rl rO 1 0 0 1 t t r ...... r+B+C 

Y ...... Y+l 
SUBP r • B 1 0 0 I 1 r2 rl rO 1 0 1 0 t t r+-r-B 

Y+-Y+l 
SBCP r • B I 0 0 1 I r2 rl rO I 0 I 1 t t r+-r-B-C 

Y+-Y+l 
ANDP r • B I 0 0 1 1 r2 rl rO 1 I 0 0 t r+-rAB 

Y+-Y+l 
ORP r • B 1 0 0 1 1 r2 rl rO 1 I 0 I t r+-rVB 

Y+-Y+I 
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INSTRUCTION SET (continued) 

Function Mnemonic 
Machine Code Flag 

Operation 
B A 9 8 7 6 5 4 3 2 I 0 C Z K 5 

LOAD LD r , i I I 0 0 o r2 rl rO i3 i2 il iO r-i 
LDXY x, y I I 0 I x3 x2 xl xO y3 y2 yl yO X--x, Y--y 
LDP M, i I I I I I 0 0 I i3 i2 il iO M(X, Y)--i 

Y--Y+I 
LD r , r' I 0 0 0 0 r2 rl rO 0 r'2 r'1 r'0 r--r' 
LDP r , r' I 0 0 0 0 r2 rl rO I r'2 r'1 r'0 r--r', Y--Y+I 
LD r, SWp I 0 0 0 I r2 rl rO 0 I 0 0 r--SWO 
LD r, SWI -I 0 0 0 1 r2 rl rO 0 I 0 1 r--SWI 

IN IN r I 0 0 0 1 r2 rl rO 0 I I I r<-IN 
Branch CALL ps 0 I p3 p2 pi pO 55 54 53 52 5 I sO Subroutine Call 

PCS+l-PCS, SP-SP, then 
[SP=O: PCP-STP1, PCS-STS1] 
SP = 1 : PCP-STP2, PCS-STS2 

then p-PCP, s-pcs 
RET I I 0 0 1 I 0 0 I I I I Return 

[SP=O: STPI-PCP, STSI-PCS] 
SP= I: STP2-PCP, STS2-PCS 

then, Sp-SP 
RET LM, i I I 0 0 I 1 0 I i3 i2 il iO M(X, Y)--i, then, Return 
RET AM, i I I 0 0 I 1 1 0 i3 i2 il iO t M(X, Y)--M(X, Y);\i 

then, Return 
RET OM, i I I 0 0 I I I I i3 i2 il iO t M(X, Y)--M(X, Y)Vi 

then, Return 
JP ps 0 o p3 p2 pi pO 55 54 53 52 5 I sO Jump 

p-PCP, s-PCS 
JP C, 5 I 0 I I 0 o 55 54 53 52 51 sO Jump Condition IF C=I 

s-PCS 
JP NC, 5 I 0 I I 0 I 55 54 53 52 51 sO ~~m'pc~ondition IF c-o 

JP Z, 5 I 0 I I I 0 555453 52 51 sO ~~,fc~onditlon IF Z-I 

JP NZ, 5 I 0 I 1 I I 55 545352 51 sO ~~'Wc~onditlon IF Z 0 

JP K, 5 1 0 1 0 1 o 55545352 51 sO i Jump Condition 
s ..... PCS 

IF K-I 

Reset K 
JP S, 5 I 0 I 0 I I 55 s4 s3 s2 sl sO i Jump Condition IF S-I 

s ..... PCS 
Reset S 

JP A, j I j 0 0 I o j5 j4 I I I I Jump Indirect by A 
PCS5, 4--j5, 4 PCS3toO--A 

NOTE: 1 rand r' correspond to register A, B, J, K, L, X, Y, and M (X, Y). The following table shows the relationship 
between code and register 
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Register 
CODE 

Register 
CODE 

Register 
CODE 

r2 rl rO r2 rl r r2 rl rO 
A 0 0 0 K 0 I I Y I I 0 
B 0 0 I L I 0 0 M (X,Y) 1 I I 
J 0 I 0 X I 0 I 

2 i refers to 4 bits Immecllate Data. Co refers to 1 bit Immediate Data. P refers to 4 bits Immediate Data. S refers to 
6 bits Immediate Data. '" 

3 PCP: Program Counter Page. PCS: Program Counter Step. STP: Stack Page. STS : Stack Step. SW : Stop Watch 
Counter. C : Carry Flag. Z: Zero Flag. K: Key Flag. S: Second Flag. 



PF362-01 

SMC6214F 
CMOS 4 BIT SINGLE CHIP MICROCOMPUTER 

.Core CPU Architecture 

.32 KHz/455 KHz Twin Clock Operation 

.Built-in BLD and Analog Comparator 

.Built-in Watchdog Timer 
.DESCRIPTION 

The SMC6214F is a CMOS 4-bit microcomputer using an SMC6200 as its core processors. It contains ROM. 

RAM. an LCD driver circuit. remote-control carrier output circuit. time base counter. analog comparator. 

watchdog timer. and other functions on a single chip. The SMC6214F provides an excellent solution tor 

low-power system applications such as an infrared remote controlier with a clock function . 

• FEATURES 

.CMOS LSI 4-bit parallel processing 

.Clocks ·······································32.768 kHz (typ.) or 455 kHz (typ.). selectable by software 

.Instruction set ........................... ···100 instructions 

.Instruction cycle time····················· 32kHz clock mode: 153 Jlsec. 214 Jlsec or 366 Jlsec 

455kHz clock mode : 11 Jlsec. 15 Jlsec or 26 Jlsec 

.ROM size ····································4.096x12 bits 

.RAM size ····································20ax4 bits 

.Input port ........................... ·········a bits (pull-up resistors available by using a mask option) 

.Output port ............................... ··9 bits (clock. buzzer output available by using a mask option) 

.1/0 port······ ........................ ·········4 bits 

.REM output ............................... ··1 bit (hardware timer or software timer selectable by software) 

.LCD driver····································32 segmentsx3 commons or 32 segmentsx4 commons 

(1/3 or 1/4 duty selectable by using a mask option) 

.Built-in LCD power supplies············Voltage regulator. voltage doubler. and voltage tripler 

.Built-in BLD circuit .. ··········· .......... ·2.3V (battery life detecter) 

.Built-in amplifier ......................... ··Operational amplifier for MOS input analog comparator 

.Built-in watchdog timer 

.Interrupts .................................. ··External : two input interrupts 

Internal : three timer interrupts (32Hz. aHz. 2Hz) 

one REM interrupt 

.Supply voltage····························· ·3V (2.2 to 3.5V) 

.Current dissipation····· .... ...... ......... 32kHz clock mode: 5JlA (typ.) (basic clock mode) 

455kHz clock mode: 300JlA (typ.) 
.Package ................................... ·aO-pin QFP (plastic) 

also available in chip form 
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.BLOCK DIAGRAM 

.PIN CONFIGURATION 
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SEGI3 
SEGI2 
SEGII 
SEGIO 
SEG9 
SEGS 
SEG7 
SEG6 
SEG5 
SEG4 
SEG3 
SEG2 
SEGI 
SEGO 
COM3 
COM2 

asci OSC2 OSC3 0SC4 fRESET fRSTOUT 

to 

ROM 
4,096)( 12 

r---lL---]-------
I 
I 
I 
I 
I 
I 
I 
I 

Core CPU SMC6200 

L ______________ _ 

RAM 
20Bx4 

LCO 
Driver 

SEG311_~=====~ 
V .. 

Vll-3 
CA to CC 

-VSI 
VADJ 

V" 

U_~====~_J ROO to ROa 

:::;~:C=Il:>' 
AOUT9--r'-----' 

SMC6214 

R10 to Rl3 
R20 

R33(REM) 

KIO­
K03 
K02 
KOI 
KOO 
P03 
P02 
POI 
POO 
R20 
RI3 
RI2 
RII 
RIO 
R03 
R02 



Pin name Functions Pin name Functions 

Voo Power supply (+) AMPP Analog comparator non·reverse input pin 

Vss Power supply (-) AMPM Analog comparator reverse input pin 

VSI Power supply for oscillator (generated internally) AOUT Analog comparator output pin 

VLI Power supply for LCD driver (generated internally) ITEST Test input pin 

VL2 Power supply for LCD driver (doubled VLI) IRESET System reset input pin 

VL3 Power supply for LCD driver (tripled VLI) KOO to 03 Input ports 

CA to CC Capacitor connection pins for LCD booster Kl0 to 13 Input ports 

VADJ VL adjusting input pin POO to 03 Input/Output ports 

OSCI Crystal oscillation input pin ROO to 03 Output ports 

OSC2 Crystal oscillation output pin (containing CD) 
(RI2: seIe::tabIe for DC output, FOUT output 

RIO to 13 or/BZ output by using mask option) 
OSC3 Ceramic or CR oscillation input pin (R 13: seIe::tabIe for DC output or BZ output I 

(selectable by using mask option) R20 by using mask option) 

OSC4 Ceramic or CR oscillation output pin R33 (REM) Remote·control output pin 
(selectable by using mask option) 

IRSTOUT System reset output pin 
COMO to 3 LCD common output (1/3 or 114 duty selectable 

by using mask option) 

SEGO to 31 LCD segment output (DC output available 
by using mask option) 

.ABSOLUTE MAXIMUM RATINGS (Voo=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Vss -5.2 to 0.5 V 

VI Vss-0.3 to 0.3 V 
Input voltage 

VIOSC VSI -0.3 to 0.3 V 

Operating temperature Top' -20 to 60 °C 

Storage temperature Tstg -65 to 150 °C 

Soldering temperature and time Tsol 260°C, lOs (at leads) -
Power dissipation Po 250 mW 

.RECOMMENDED OPERATING CONDITIONS (Ta= -20°Cto60°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Vss Voo=OV -3.5 -3.0 -2.2 V 

fosci - 32.768 - kHz 
Oscillation frequency 

fosca duty: 50±5% 50 455 500 kHz 

Power supply voltage for LCD driver VLI -1.6 -1.05 - V 
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.ELECTRICAL CHARACTERISTICS 

Parameter Symbol 

High·level input voltage (1) VIHI 
Low·level input voltage (I) Vill 
High·level input current (2) VIH2 
Low·level input voltage (2) VIl2 

Ilu 

1112 

Low·level input current Ill, . 

1114 

High·level input current IIHI 
High·level output current (I) 10HI 
Low-level output current (I) 101.1 
High·level output current (2) .lOH2 
Low level output current (2) 1012 
High·level output current (3) IOH8 
Low-level output current (S) 10lS 
High level output current (4) IOH4 
Low-level output current (4) 1014 

IOH5 
Common output current 

IOl5 

IOH6 
Segment output current 

IOl6 
Vu 

Internal voltages Vl2 

Vu 
BLD voltage VBlO 

Current dissipation lopr 

.PACKAGE DIMENSIONS 

8';28 

(VOO= OV, Vss= -2.2 to -S. 5V, VlS= -S.OV, Ta= -2010 60'C) 

. Conditions 

KOO to KIS 
POO to POS 

/RESET 

VILI=Vss.Without pull·up resistor KOO to KI3 

ViJ.=Vss. With pull·up resistor KOO to KI3 
Vlu=0.2Vss /RESET 

POO to 03 
VIU=VSS Ct read mode) ;:r:m built-in 

VIHI =OV 

VbHI=O.IVss ROO to R03 

Vou =0.9Vss 
RIO to RI3 
/RSTOUT 

VOH2=0.IVss 

VOl2 =0. 9Vss 
R20 

VOHs=O.IVss 

VOlS =0.9Vss 
POO to POS 

VOH4=0.5Vss 

V0l4 =0.9Vss 
R3S (REM) 

VOH5= -0.05V COMO to 3 
V0l5 = -2.95V Vss= -3.0V 

VOH6= -0.05V SEGO to 31 
Vou = -2.95V Vss= -3.0V 

VAOJ=VU, lu =5p.A 
with IMQ loads 
between Voo and Vl2 
and between Voo and VlS 

Ta=25'C 

At halt OSCC=O, Ta=25"C 

In Basic clock mode * 
VAOJ=VU 
No panel load 

In 455KHz clock mode 
ADJ- LI 

No panel load 
Ta-2 ·C 

1.008'0015 
(25.6.00) .. 

0.0 001 

Min 

0.2Vss 

Vss 
O.IVss 

Vss 
-I 
-5 -

-30 

-15 

-
-
1.0 
-
1.0 
-
140 
-
1.0 
-
3.0 

-
3.0 

-1.13 

2'Vu 

3'Vu 
-2.4 
-
-
-

Typ Max Unit 
- 0 V 
- 0.8Vss V 

- 0 V 
- 0.9Vss V 
- - p.A 

- -0.35 p.A 
- -5 p.A 

- -2 p.A 

- I p.A 
- -250 p.A 
- - mA 
- -1.8 mA 
- - mA 
- -100 p.A 
- - p.A 
- -1.0 mA 
- - mA 
- -S.O p.A 

- - p.A 

- -3.0 p.A 

- - p.A 

-1.05 -0.98 V 

2VlI 2'Vll +0.1 V 

3VLI S·Vll+0.3 V 
-2.3 -2.2 V 

S 8 p.A 

5 12 p.A 

SOO 450 p.A 

*BasIC clock mode: duty cycle 10% 

8O-pin QFP 

unit: inch 
(mm) 



.EXAMPLE OF APPLICATION 

VDD 

u o - I-
U " '" 

II) 

CL3 "'-" '" 
VL3 

II) t:l !::: 
CL2 

VL2 
LED """ 

/RESET 

I 
/RSTOUT 

VADJ 

3.0V 
+ 

VLl CD 
CLI 

SMC6214F 

CGX 
VDD 

AOUT 

CGC 
OSC3 

OSC4 

VSI 

Vss 

.INSTRUCTION SET 

Group Mnemonic Operand 
OP code Flag 

Clock Operation 
B A 9 8 7 6 5 • 3 2 I 0 I o Z C 

Branch PSET P I I I 0 0 I 0 • I 5 NPB- 4. NPP- 3-0 , 0 0 0 0, ,., , , , , , 5 

-~-"~iI c. , 0 0 I o , , , , , , ,I, • PCB-NPB, PCP-NPP, P 0 if C 1 
JP NC. s 0 0 I I, , , , , , ,I, 5 PCB-NPB, PCP-NPP, P -0 if C-O 

Z. , 0 I I o , , ,i .. ,., s s 5 PCB-NPB, PCP-NPP. P -0 jf 2-1 
NZ. , 0 I I I, , s s s3 52 s , 5 PCB-NPB. PCP-NPP. . -0 

JPBA I I I I I I I 0 I 0 0 0 5 PCB-NPB. PCP-NPP, -A 
CALL , 0 I 0 o , , , s Sol s" s , 7 M(SP-I) ..... ·PCP. M(SP-2)- PCSL+l 

sp-sp-a, PCP-NPP. PCS-s1-0 
CAll s 0 I 0 I , , s s s3s2s , 7 M(SP-I)-PCP. M(SP-2)-PCSH. M(SP-S)-PCSL+I 

sp-sp-s, PCP-D, peS-57-0 
RET I I I I I I 0 I I I I I 7 PCSL-M(SP. PCSH-M(SP+I), PCP-M(SP+2l. SP-5P+S 
RETS I I I I I I 0 I I I I 0 12 PCSL-M(SP). PCSH-M(SP+I). PCP-M(SP+2). SP-SP+3 

PC-PC+I 
RETD 1 0 0 0 I I "I I 

"" 11 12 ~C~L:,~~~p)Mri';~~(:~+~.:-:;;-M(SP+2). SP-SP+3 

System NOP5 I I I I I I I I I 0 I I 5 No OPeration 5 lock 
Control NOP7 I I I I I I I I I I I I 7 No OPeration 7 clock 

HALT I I I I I I I I I 0 0 0 5 Halt 0 clock 
Flag SET F. i I I I I 0 I 0 0 i3 i2 il iO 1 1 1 1 7 F-FVi 0 
Operation RST F. i I I I I 0 I 0 I I I I I I I I I 7 F-F/\iS -0 

SCF I I I I 0 I 0 0 0 0 0 I 1 7 C-I 
RCF I I I I 0 I 0 I I I I 0 I 7 -SZF I I I I 0 I 0 0 0 0 I 0 I 7 Z-I 
RZF I I I I 0 I 0 I I I 0 I I 7 Z-Il 
SOF I I I I 0 I 0 0 0 I 0 0 1 7 0-1 Decimal A N 
ROF I I I I 0 I 0 I I 0 I I I 7 ) (Decimal Adiust OFF 
EI I I I I 0 I 0 0 I 0 0 0 1 7 I-I Enable InterruDt) 
01 I I I I 0 I 0 I 0 I I I I 7 I- i 
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Group Mnemonic: Operand OP code Rail Cloc:k Operation" 
SA • 8 7 • 5 4 I 2 I 0 I D Z C 

Stack I P I I I I I I 0 I I 5 SP- +1 
Operation DEC SP I I I I I I 0 0 I 0 I I 5 -I 

PUSH . I I I I I I 0 0 0 .1 rO I P-I 
XH I I I I I I 0 0 0 0 I I -I 
Xl I I I I I I 0 0 0 I 0 I -I 
YH I I I I I I 0 0 I 0 0 - ~ SP-I 
YL I I I I I I 0 0 I 0 I MSP SP I 
F I I I I I I 0 0 I I 0 SP I 

POP . I I I I I I 0 I 0 .1 rO I 
XH I I I I I I 0 I 0 0 I +1 
XL I I I I I I 0 I 0 I 0 I 
YH I I I I I I 0 I I 0 0 +1 
YL I I I I I I 0 I I 0 I +1 
F I I I I I 0 I I I 0 I SP+I 

LD SPH. r I I I I I 0 0 .1 rO 
SPL. r I I I I I I 0 o rl rO 5 -. 

r. SPH I I I I I 0 0 I ., rO 5 r-SPH 
r. SPL I I I I I I 0 I .1 rO 5 r-SPL 

Index INC X I 0 I I I 0 0 0 0 0 5 X-X+I 
Operation Y I 0 I I I I o 0 0 0 5 Y-Y+1 

LD X, x I 1.7.6x'.4 xl xl xl xO 5 XH-x7 4, XL-xl 0 
Y, y I 0 7 yt ySy4 8 yhl yO 5 YH-,,7 4, YL-yI 0 

XH. r I 0 I 0 0 0 0 1 rl rO 5 XH-r 
XL, , I 0 I 0 o 0 I o rl rO 5 XL-r 
YH. r I 0 I 0 0 I 0 1 rl rO 5 YH-r 
YL, r I I 0 I 0 0 I I o rl rO 5 YL-r 

r. XH I I 0 I 0 I 0 0 1 rl rO 5 r-XH 
r. XL I I I 0 I 0 I 0 I o rl rO 5 ,-XL 
r. YH I I I 0 I 0 I I 0 1 rl rO 5 r-YH 

" YL I I I 0 I 0 I I I o rl rO 5 r-YL 
ADC XH. i I 0 I o 0 o 0 o i3 i2 iI 10 I I 7 XH-XH+il D+C 

XL. i I 0 I o 0 0 0 I i3 i2 iI iO I I 7 XL-XL+il-O+C 
VH. i I 0 I o 0 0 I o il i2 i1 iO I 7 VH-YH+1I-0+C 
VL. i I 0 I o 0 0 I I i3 i2 it iO ! I 7 YL-YL+i3 D+C 

CP XH. i I 0 I 0 0 I o 0 is i2 it iO I I 7 XH-II-O 
XL. i I 0 I o 0 I 0 I il i2 iI iO I ! 7 XL is 0 
YH. i I 0 I 0 0 I I o is i2 il iO I I 7 YH is 0 
VL. i I 0 I 0 0 I I I is i2 it iO I I 7 YL i8 0 

Data LD r, i I I I 0 0 o rl rO is i2 if iO 5 r-i3 0 
Transfer " I I I 0 I I 0 o rl rO I 0 5 r-

A, Mn I I I I I 0 I o n3 n2 nl nO 5 A-MIni· 0) 
a, Mn I I I I I 0 I 1 nl n2 nl nO 5 8-Mlnl 0 

Mn. A I I I I I 0 0 o nl n2 nl nO 5 M n3-D-A 
Mn. B I I I I I 0 0 1 nl n2 nl nO 5 M nl-0-8 

LDPX MX. i I I I 0 0 I I o is i2 iI 5 MIX)-il-D, X-X + I 

" I I I 0 I I I o rl 10 I 5 r- • X-X+I 
LDPY MY. i I I I 0 0 I I I is i2 if 5 M{Y -i3 O. Y-Y+I 

" . I I I 0 I I I I .1 rO .,.0 5 r-q. Y-Y+1 
LBPX MX. I I 0 0 I 17 I. 15 14 II 12 II 5 MIX)-II-D, MIX+I)-17 4. x-X 2 

Calculation ADD r. i I I 0 0 0 o rl rO il i2 i1 • I 7 r-r+il-O 

" . I 0 I 0 I 0 0 o ., rO., .1 • 7 r-r+q 
ADC r. i I I 0 0 0 1 rf rO il i2 if • I I 7 r-r+il-O+C 

" I 0 I 0 I 0 0 I ,I rO I • I I 7 r-r+ +C 
SUB " . I 0 I 0 I 0 I o .1 rO., .1 • I 7 r-. 
sac r. i I I 0 I 0 t rl to is i2 iI • I 7 r-r-iS-O C 

" I 0 I 0 I 0 I I " rO I • I I 7 r-r- -C 
AND r. i I I 0 0 I o rl to 13 i2 i1 iO I 7 r-r!\il-O 

" Q. I 0 I 0 I I 0 o ,I rO .' qD I 7 r-r!\q 
OR r. i I I 0 0 I 1 rl rO 18 i2 i1 iO 7 r-rVil 0 

" . I 0 I 0 I I 0 I " rO I I 7 r-rV 
XOR r. i I I 0 I 0 o rl rO i8 i2 i1 10 I 7 r-rYiS-O 

" I 0 I 0 I I I o r1 rO I I 7 r-.If 
CP r. j I I 0 I I I " rO il i2 if 10 I I 7 . 11-0 

" . I I I I 0 0 0 o .1 rO., qD I 7 ,-
FAN r. i I I 0 I I o rl rO il i2 i1 iO I 7 r/\11-0 

" I I I I 0 0 0 I " rO I I 7 ,/\ 
RLC . I 0 I 0 I I I 1 rl rarl rO I I 7 dl-dl, dl-dl dl-dO dO-C, C-dS 
RRC , I I I 0 I 0 0 0 I I ,I rO I I 5 dS-C, dl-dS, dl-d!, dD-dI, C-dD 
INC Mn I I I I 0 I I o n8 n2 nl nO I I 7 M{nB-O)-MCn3-0) + I 
DEC n I I I I 0 I I ln3n2nlnO I I 7 Mln3-D -M nl-O I 
ACPX MX. r I I I I 0 0 I 0 I o rl rO • I ! 7 M(X -M(X +r+C X-X+I 
ACPV MY. r I I I I 0 0 I 0 I I rl rO • 7 M(Y -M Y) +r+C. Y-Y+I 
SCPX MX. r I I I I 0 0 I I I o rl rO • ! ! 7 M X -M X -r-C. X-X+I 
SCPY MY. r I I I I 0 0 I I I I rl rO • I ! 7 MY -M Y , C, Y-Y+I 
NOT . I I 0 I 0 o rl rO I I I I 7 r-• 
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PF248-02 

SMC8360FSeries 
CMOS 8 BIT SINGLE CHIP MICROCOMPUTER 

eMinimum Instruction Cycle Time: 1 ps 

eOn-chip Gate Array 

e4KB ROM 
.DESCRIPTION 

The SMC8360F Series is a high-performance low power CMOS 8 bit single chip microcomputer (minimum 
machine cycle time: 1.us). It contains a ROM, a RAM, I/O ports, a timer/counter, and a gate array 
(SMC8362/SMC8367: 2 input NAND x 848 gates). 
The major features include: 

• High flexibility due to built-in gate array 
• Reduce software overhead and faster processing. 
• The capability of implementing a general-purpose controller for peripherals of the processor, by 

implementing a bus interface circuit. 

.FEATURES 
.CPU···································· 'CMOS LSI 8 bits 
.On-chip oscillator circuit· ··········50kHz to 4MHz 
.Instruction cycle time······ ··················1.us (Min) 
.Instruction set ................ ···················104 sets 
• ROM·············································4kx8 bits 
.RAM·····················,······················128x8 bits 
.Built-in gate array 

SMC8362/SMC8367 : 2 input NAND x 848 gates 
.Gate array············· 'SLA6000 Series Equivalent 
.1/0 ports····················· ·············4 ports x 8 bits 

Gate array SMC8362/SMC8367: 33 I/O (Max) 
.Extension of external program ROM (Gate array option) 

.BLOCK DIAGRAM 

Gate Array IOiic circuit 

i I 

.Release from STOP mode circuit (Gate array option) 

.Interrupts: External interrupt .......................... . 

INT, T1, and TO OR logic 
Internal interrupt ........................... . 

timer/counter overflow 
.Nesting levels····················8 subroutines (Max) 
.Operational modes······· "RUN, HALT, and STOP 
.Single power supply ······5V±10% or 2.5 to 6.0V 
.Package .. · ...................... "SO-pin QFP (plastic) 
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.SMC8360F SERIES 

Model Gate PORT-I(PI0-PI7) Max gate array I/O Package 

SMC8362 848 gates 

SMC8367 848 gates 

.PIN CONAGURATION 

SO·pin QFP (plastic) 

" Pll 

Input port or 
Output port 

Address bus 

P12 
P13 
Pl. 
Pl' 
Pl. 
P17 
P30 
P31 
P32 
P33 
P3. 
P3' :36 

---'~i'Ti'ii'irrrmrnmm;;nT'ii'iTiifiTIi'ifi\'if 

* : Left floating 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo 

Input voltage VI 

Output voltage Vo 

Output current/pin 10 
Power dissipation Po 
Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsol 

33 

33 

.' 80·pin QFP (plastic) 

80·pin QFP (plastic) 

.PIN DESCRIPTION 

POO-P07 
PIO-PI7 
P20-P27 
P30-P37 
ALE 
WR 
RD 
EAI,EA2 
CNT 
RESET 
SS 
OSCI 
OSC2 
INT 
T1 
TO 
GOO-GXX 

Ratings 

Vss-0.3 to 7.0 

Bus interface bi·directional port 
I/O port or 8 bit address bus 
I/O port 
I/O port 
Address latch enable 
Write 
Read 
Control mode pin 
Counter input 
System reset 
Single step 
Crystal oscillator input pin 
Crystal oscillator output pin 
Interrupt input 
Interrupt input 
Interrupt input/clock output 
Gate array I/O pin 

(Vss=GND) 

Unit 

V 

Vss-0.8 to Voo+0.3 V 

Vss-0.8 to Voo+0.3 V 

±IO mA 

0.5 W 

-40 to 85 ·C 

-65 to 150 ·C 

260·C, 10see (Lead only) -

.RECOMMENDED OPERATING CONDITIONS (Ta= -40-85·C) 

Parameter Symbol Conditions Min Typ Max Unit 

fosc=50kHz to IMHz 2.5 - 6.0 V 

Supply voltage 
Voo 

fosc=50kHz to 4MHz 4.5 5 5.5 V 

Vss 0 - 0 V 

Input voltage VI Vss - Voo V 

Operating frequency fosc Voo=5V±10% 50 - 4000 kHz 
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.ELECTRICAL CHARACTERISTICS 

.DC Characteristics(CPU) (Vss=GND, Ta= -40 to 85·C) 

Symbol Conditions 
Voo=5V±10% Voo =2.5 to 6.0V 

Parameter 
Min Typ Max Min Typ Max 

Low level input voltage VIL Vss - 0.8 Vss - O.IBVot 

VIH Except RESET, SS,OSCI 2.0 - Voo 0.6Voo - Voo 
High level input voltage 

VIHI RESET, 55, OSCI Voo-I - Voo O.BVoo - Voo 
10I.=2.0mA - - 0.45 - - -

Low level output voltage VOL 
101. =1.0mA - - 0.45 - - -

IOH= -1.0mA 2.4 - - - - -
High level output voltage VOH 

IOH=-IOOpA - - O.BVoo - - -

hp VI=VSS Input pin with pull·up resistor -250 -100 -30 -300 - -6 

Input current IlL VI=VSS Latch input pin -3 - 3 -3 - 3 
hp2 VI=VSS SS pin RUN mode 125 50 15 150 s 

STOPm_ S 0 S S S 

ILII VI=VOO -3 - 3 -3 - 3 
Input leakage current 

I LI2 VI=VOO SS pin RUN mode 8 0 3 3 8 
STOP mode 80 500 1500 12 1800 

ILOP When at hiSh impedance -250 -100 -30 -300 - 6 Vo = Vss (With pull-up reSistor) 

Output leakage current ILOL When at hiSh impedance 
Vo=Vss (With latch input) -3 - 3 -3 - 3 

ILOH When at high impedance -3 - 3 -3 - 3 VO=VDD 

Yf~4~·tiil~.;e= I",) - 2 10 - - -
10051 HALT Voo=8V - - - - 2.4 II mode (f-4MHz. Tc:y-lj.<') 

Yf~i~'t.z. Tcy=4",) - - - - 0.3 1.4 
Standby current 

Voo=5V±10% - - 20 - - -
10052 STOP 

mode Voo=6V - - - - - 50 

Voo=3V - - - - - 20 
VDD-5V±10% - 6 20 - - -(f-4MHz. Tcy-I",) 

Operating current 1000 
RUN Yf~4~'t.Z. Tcy=I,...) - - - - 7 22 mode 

Voo=3V (f-IMHz Tcy-~) - - - - 0.9 3 
Data holding voltage VOOR STOP mOOe (00 IlIJij voIIage change aIbwed) 3.0 - - - - -

.TYPICAL CIRCUIT .PACKAGE DIMENSIONS 

[NOTE 1] Crystal: 4MHz (Voo=5V) 
CG=Co~50pF 

[NOTE 2] Ceramic oscillation is also applicable. 
* System clock: external clock 

Clock is supplied to the OSC 1 pin from outside 
the system. 

aO-pin QFP (plastic) 

If Ii 

I.ODII···'• 2Ui···) 

~ §o! oJ (UJnonIUUUUUUU1l10000000000~._". 
.g~ ..... 

IUIO 

''-0' 

Unit 

V 

V 

V 

V 

V 

V 

V 
pA 

pA 

pA 
pA 

pA 
pA 

pA 

pA 

mA 
mA 

mA 
pA 

pA 

pA 

mA 

mA 

mA 

V 

unit: inch 
(mm) 
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.INSTRUCTION SET 

8-34 

No. Function Mnemonic 

I ADDA,Rr 
2 ADDA,(Rr) 
3 ADDA,#n 
4 ADCA,Rr 
5 ADCA,(Rr) 
6 ADCA,#n 
7 ANDA,Rr 
8 AND, A,(Rr) 
9 ANDA,#n 
10 DRA,Rr 
II 
12 
18 
14 
15 
16 
17 
18 
19 
20 

ORA,(Rr) 
ORA,#n 
XORA,Rr 
XORA,(Rr) 
XORA,#n 
ADD (Rr),A 
ADC(Rr),A 
AND (Rr),A 
OR (Rr),A 
INCA 

21 DEC A 
22 CLRA 
28 CPLA 
24 OA A 
2S SWAP A 
26 RLA 
27 RLCA 
28 RRA 

RRCA 
INCRr 
INC (Rr) 
OECRr 

29 
ao 
81 
82 
88 DEC (Rr) 
34 ~ RESC 

8S i 1111 CPLC 
88'7 :I~_ 0 RES FO 

CPLFO 
•• ....5 RES F! 
89 l!. 
40 
41 
42 
48 
44 
45 
48 
47 
48 4. 
50 
51 
52 
58 
54 
55 

I 
I 

CPLFI 
LOA,Rr 
LOA,(Rr) 
LOA,#n 
LO Rr,A 
LD(Rr),A 
LORr,#n 
LD(Rr),#n 
LDA,SRG 
LOSRG,A 
LOXA,(Rr) 
LOX (Rr),A 
LOPRA,(A) 
LDP3A,(A) 
EXA,Rr 
EXA,(Rr) 
EXNA,(Rr) 

Operation 

I I A-A+Rr 
1 I A-A+(Rr) 
2 2 A-A+n7toO 
I I A-A+Rr+CY 
I I A-A+(Rr)+CY 
2 2 A-A+n7too+CY 
I I A-AARr 
I I A-A/\(Rr) 
2 2 A-A !\n7toO 
I I A-AVRr 

·1 I A-AV(Rr) 
2 2 A-A Vn7toO 
I I A-AVRr 
I I A-AV(Rr) 
2 2 A-AVn,IOO 
I I (Rr)-(Rr)+A 
I I (Rr) - (Rr)+A+CY 
I I (Rr)-(Rr)/\A 
I I (Rr)-(Rr)VA 
I I A-A+I 
I 1 A-A-I 
I I A-O 
I I A-A 

No. Function Mnemonic 1 It Operation 

r-Ol07 5a. 
r=O,1 

JPn 2 2 PCll-MR.PC10to8-nlOto~ 

PC7toO- n7toD 

57 
r~Oto 7 58 
r=*O,1 

JPA 
OJNZRr, n 

1 2 PC,toO-A 
2 2 Rr-Rr-I 

ifRr + 0 
59 JPC,n 2 2 ifCY=1 JUMP 

r~Ot07 80 ~ JPNC,n 2 2 ifCV-O JUMP 
r=O,1 61 tl JP Z, n 2 2 if A-O JUMP 

r=0107 

62 i! JP NZ, n 2 2 if A+O JUMP 
r=0107 63 j JBTAb,n 2 2 HAb=1 JUMP b=7100 
r=O, I 64 "§ JP FI, n 2 2 if FI-I JUMP 

65 ,ij JP FO, n 2 2 if FO-I JUMP 
r=0107 II JPTF,n 2 2 IfTF-IJUMPlTF-O 
r=O,1 67 JPINTF,n 2 2 if INTF-IJUMPlINTF-O 

.. JPTlF,n 2 2 ifTlF=1 JUMPlTlF-O 
r=O,1 6t JPTl,n 2 2 if ff='H' JUMP 
r=O, I 70 JP TO, n 2 2 if 1'lf='H' JUMP 
r=O,1 71 JPNTO,n 2 2 if 1'lf='L' JUMP 

r=O,1 1~72~ __ ~~J~BT~M=~~n~-4f-2~~2~if~M~b~=~I~J~U~M~P~~b=-~7~1o~O~ 
73!! .. CALLn 2 2 (SP)-PC,SRG,SP-SP+l 

J iii i PCl1~MRPC!o.""IO",PC7I • ...., •• 

7745 u .1<_ RET I 2 SP-SP-I, PC-(SP) 
l! RETR I 2 SP-SP -I, PC<-(SP), SRG+-(SP) 

1 ~7';"Vc~ccumu'ator data into 76 IN A, Pp I 2 A - Pp p=O to 3 

I A7to4-A3toO 77 OUTPp,A I 2 Pp-A p=0103 
I Ao+1-A,Ao-A7 n=0106 78 Ii ANDPP, #n 2 2 pp-Pp/\n7toO P=Ot03 
I An+1~AoAo~CY,CY~A7n=Ot06 79 ·.~"-5 ORPp, #n 2 2 Pp-ppVn7toO p=Ot03 
I An-Ao+1,A7-Ao n=0106 80 IN A, PO I 2 A-PO 
I An~An+1,A7~CY,CY~Aon-Ol06 81 g OUTPO,A I 2 PO-A 
I Rr-Rr+1 r=0107 82 AND Po, #n 2 2 PO-PO/\n7toO 

I (Rr) - (Rr) + I r=O, I 1f-88:71 ___ i0C;R0-7PO=;,;;#;-:n-'--1f-2;-t-;2:-t'PO~--=p:!0-,V,-,n!!7-,1O"0'-___ -I 
I Rr-Rr-I r=0107 84 LOA,TC I I A-TC 
I (Rr)-(Rr)-I r=O,1 8S ~ III LOTC,A I I TC-A 
I CV-O II 8 .!! STRTT I I Stlrttimer 
I CY - CY 87 ~ !i STRT C I I Sllrt Event Counter 
I FO - 0 II E ~ STOP TC I I Slop timer/Counior 
I FO - "FIr 89 ;:.- EI TC I I Intomal interrupt enable 
I FI - 0 90 01 TC I I Intomal interrupt disenable 
I FI-l1 1f-'~I~-~-fE~I~E~X~T---1~I~I-f~~ter~n~a-'li~nt~erru~pt~en~e~bIe~'--~ 

I I A-Rr 
I I A-(Rr) 
2 2 A-n7toO 
1 1 Rr-A 
I I (Rr)-A 
2 2 Rr-n7toO 
2 2 (Rr)-n7100 
1 I A-SRG 
I I SRG-A 
1 2 A-(Rr) 
I 2 (Rr)-A 
I 2 A-(PClI-8,A) 
I 2 A-(ooll,A) 
I 1 A-Rr 
I I A-(Rr) 
I I 113100 - (Rr)3 to 0 

r=Oto 7 92 
r=O, I 98 

94 
r=0107 95 
r=O,1 96 
r=0107 97 
r=O,1 18 

99 
.11 

r=O,1 
r=O, 1 

III 

III i 
III ~ ~ 
III i ~ r=OIo 7 

r .... O,1 
r=O,1 

~ .~ 

01 EXT I I ~al inlerrupt disenable 
CHGALTO 1 I ALT-O 
CHGALTI I I ALT-I 
CHGMRO I I MR-O 
CHGMRI 1 I MR-I 
OUTTO CLK I I CLOCK is supplied from TO 
HALT I I CPU Hall 
STOP I I Slop CpU 
NOP I I NO OPERATION 
LOGn,A I I Gn-A 
LO A, Gn I I A-Gn 
GST Xn 
GSTYn 

1 1 Timing signal 
I I TIming signal 

n-0103 
n=Oto3 
n=Oto3 
n=0103 
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PF323-02 

SMC82C37 ACI -4/-5 
CMOS PROGRAMMABLE DMA CONTROLLER 

.DESCRIPTION 

.Four DMA Channels 

.Low Supply Current 

The SMC82C37AC/-41-5 is an enhanced CMOS version of a programmable 4-channel Direct Memory Access 

(DMA) controller. The device is designed to improve system performance by permitting the CPU to off-load 

the task of moving blocks of data to and from memory via one of the DMA channels . 

• FEATURES 

.Four DMA channels 

.High data transfer rates; up to 1.6M bytes/second 

.Enable/disable control of DMA request 

.Programmable features ....... Logic polarity of DREQ and DACK 

Fixed or rotating priority 

Address increment or decrement 

.Automatic features ............. Channel initialization 

.External DMA termination 

.Single power supply ··········5V±100/0 

.Package····························40-pin DIP (plastic) 

.BLOCK DIAGRAM 

.Clock frequency 

-SMC82C37AC : 3.1MHz 

-SMC82C37AC-4 : 4MHz 

-SMC82C37AC-5* : 5MHz 

• Under development 

.PIN CONFIGURATION 

lOR 
lOW 
MEMR 
MEMW 
NC 
READY 
HLDA 
ADSTB 
AEN 
HRQ 
CS 
ClK 
RESET 
DACK2 
DACK3 
DREQ3 
DREQ2 
DREQI 
DREQO 
Vss 

-;.;:~-..::..::..,..... 

A7 
A6 
AS 
A4 
EOP 
A3 
A2 
Al 
AO 
VDD 

DBO 
DBI 
DB2 
DB3 
DB4 
DACKO 
DACKI 
DBS 
DB6 
DB7 
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.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -O.S to 7 V 

Input voltage VI -O.S to Voo+O.S V 

Output voltage Vo -O.S to Voo+O.S V 

~gfretar~range Topr o to 70 'C 

Storage temperature range Tsts -65 to 150 'C 

.RECOMMENDED OPERATING CONDITIONS (Ta=O to 70'C) 

Parameter Symbol 

Supply voltage Voo 
Supply voltage Vss 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Parameter Symbol 

Low level input voltage VIL 
High level input voltage VIH 

Low level output voltage VOL 

High level output voltage VOH 

Input current II 
Off state output current loz 
Supply current from Voo 100 

.AC Electrical Characteristics 

oSlave mode 

Parameter Symbol 

Adchss or CS setup time before read tAR 
CS • lime before write rising edge tcw 
Mtess SIIb4' time IIfoIe Mi1e rising alge tAW 
Data • time before write rising edge tow 
Ad«ess or ~ hold time after read tRA 
CS hold time after write twc 
Address hold tima after write tWA 
Data hold time after write two 
Read pulse width tRW 
Write pulse width twws 
Reset pulse width tRSTW 
Supply voltage setup time before reset tRSTO 
Reset SIIb4' time before read or write tRSTS 
Data output enable after read tROE 
Data output disable after read tROF 

C-2 

Conditions 
-
-

Conditions 

IOL =2.0mA (data bus) 

IOL =S.2mA (other outputs) 

IOH= -200.uA 

IOH = -100.uA (HRQ only) 

VI=O to Voo 
VI=O to Voo 

VIH=VOO.VIL =Vss.fCLJ(=I/1q Min 

Conditions 

-
-
-
-
-
-

-
-
-

-
-
-
-
-
-

Min Typ Max Unit 

4.5 5 5.5 V 
- 0 - V 

(Voo=5V±10%. Vss=OV. Ta=O to 70'C) 

Min Typ Max Unit 
-O.S - 0.8 V 

2.0 - Vcc+0.3 V 

- - 0.45 V 

2.4 - - V 

3.2 - - V 
-10 - 10 .uA 
-10 - 10 .uA 
- - 15 mA 

(Voo=5V±10%. Vss=OV. Ta=O to 70'C) 

SMC82C37AC SMC82C37AC-4 SMC82C37Ac.5 

Min Min 
Unit 

Max Min Max Max 

0 - 0 - 0 - ns 

200 - 150 - 150 - ns 

200 - 150 - 150 - ns 

200 - 150 - 100 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

SOD - 250 - 200 - ns 

200 - 200 - 160 - ns 

SOO - SOo - SOO - ns 

500 - 500 - 500 - ns 
2tcy - 2tcv - 2tcy - ns 
- 200 - 200 - 140 ns 

0 100 0 100 0 70 ns 



OOMA mode 

Parameter 

Propagation time from clock to AEN 
Propagation time from clock to AEN 
Propagation time from clock to 
address active 

I Propagation ti~ from clock to 

from clock to 

from clock to 
data active 

~::'f:a~~nl time from clock to 
Propagalion time from clock to ADSTB 
Propagation time from clock to ADSTB 
Data setup time before ADSTB 
Data hold time after ADSTB 
Propagation tima from clock to read 
or write active 
Propagation time from clock to read 
or write 

Propagation time from dock to read 
Propagation time from clock to write 
~:O:'~~l:~~t~~~e from clock to read 

Address hold time after read 
Address hold time after write 
Data setup time before MEMW 
Data hold time after MEMW 
b~~gation time from clock to 

~~:,.gation time from clock to EOP 

Propagation time I" H" 2. OV 
from clock to HRQ I"H" 3.3V 
Clock high width 
Clock low width 
Clock period 
Exte11alEOPsetuptimebeioredock 
External EOP pulse width 
DREQ setup time before clock 
Ready setup time before clock 
Ready hold time after clock 
HLDA setup time before clock 
Data setup time before MEMR 
Data hold time after MEMR 

Notes: AC testing waveform 
Input pulse level 
Input pulse rise time 
Input pulse fall time 

.Timing Chart 
Reset Timing 

Vo. 

Symbol 

tAEL 
tAET 
tFAAB 
tASM 
tAFAB 
tFAOB 
tAFOB 
tSTL 
tSTT 
tASS 
tAHS 
tFAC 
tOCL 
tOCTR 
tOCTW 
tAFC 
tAHR 
tAHw 
laov 
100H 

tAK 

tOQ 

tCH 
tCL 
Icy 
tEPS 
tEPW 
tos 
tRS 
tRH 
tHs 
tlOs 
tlOH 

O.45V to 2.4V 
10ns 
10ns 

RESET ___ -:-:-:-_J 

CLK 

Conditions 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-

Reference level 
input 
output 

(Voo=5V±10%. Vss = OV. Ta=O to 70'C) 

SMC82C37AC SMC82C31AC4 
Min Max Min 
- 300 -
- 200 -
- 250 -
- 250 -
- 150 -
- 300 -
- 250 -
- 200 -
- 140 -
100 - 100 
50 - 40 
- 200 -
- 270 -
- 270 -
- 200 -
- 150 -

Iev-loo - Iev-loo 
lev-50 - lev-50 
200 - 125 
20 - 20 
- 250 -
- 250 -
- 160 -
- 250 -
120 - 100 
150 - 110 
320 - 250 
60 - 45 
300 - 225 
0 - 0 

100 - 60 
20 - 20 
100 - 75 
250 - 190 
0 - 0 

VIH=2V, VIL=0.8V 
VOH=2V, VOL=0.8V 

Max 
225 
150 
190 
190 
120 
225 
190 
150 
110 
-
-
150 
200 
210 
150 
120 
-
-
-
-

220 
190 
120 
190 
-
-
-
-
-
-
-
-
-
-
-

SMC82C31AC-5 
Unit 

Min Max 
- 200 ns 
- 130 ns 
- 170 ns 
- 170 ns 
- 90 ns 
- 200 ns 
- 170 ns 
- 130 ns 
- 90 ns 
100 - ns 
30 - ns 
- 150 ns 
- 190 ns 
- 190 ns 
- 130 ns 
- 120 ns 

Iev-loo - ns 
lev-50 - ns 
125 - ns 
10 - ns 
- 170 ns 
- 170 ns 
- 120 

ns - 120 
80 - ns 
68 - ns 
200 - ns 
40 - ns 
220 - ns 
0 - ns 
60 - ns 
20 - ns 
75 - ns 
170 - ns 
0 - ns 
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Slave Mode Timing (READ) 

Slave Mode Timing (WRITE) 

A3-AO 

D87-DBO ___ ",. ____ -'-J"'-__ 

DMA Transfer 

s, s, s, s, s. s. s. 
eLK ~ I'-\..J ....., ~ rw \...J ~ ~ 

n..,) .... 

C-4 

DREQ 

HRQ 

HLDA 

DACK 

AEN 

A7-A0 

ADST8 

D87-080 

MEl.Ui/mi! 

mMW/illW 
(Extended 

write) 
mrs 
(Internal) 

mrs 
(External) 

.......tLFtooJI- '''!- .r-
T 

"'--1 1--. 

J/T 
t.t,,,,._ .r - -

'\. J 
''''- f-- -=--

T - bMBt-- ""w ---l 
A7-AO X A7 AD 

- ''?-~"" 
,,,,. :6' ::I, 

, ... 
~ ~ "'it t,,,,, rr= ~ r- """ 

1-
",,- I-- "' .... ::tt""-I--t , ..... 

'~---- -~\;-b{.: 
I 

--------------------~--~«J r~ 
~ 

s, s, s, 

'\JV"'\. 

, ... 
,~ 

~ 
1--t-t.~1fW 

~lN< 

~ 



Memory to Memory Transfer 

Sn 5" 

ClK 

A7-AO 

ADSTB 

DB7-DBO ----+-'(~~~~ 

Ell!' 
(Internal) 

Ell!' 
(External) 

Ready Input Timing 

Compressed Transfer Timing 

ClK 

READY 

imolW/lllW 
(Extended 

write) 

5" 5 .. 5" 5" So 5, 5, 

I 
5, 5, S. S. S. 
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.FUNCTIONS 
The SMC82C37AC/-4I-5 is a programmable 4-channel DMA controlier. The device offers a variety of 

programmable control features that can be dynamically reconfigured under program control. There are three 

programmable transfer modes: single, block and demand. There is also a full 64K address and word count 

capability per channel. 

The device consists of three basic control blocks: the timing control block, the program command control 

block and the priority encoder block; To start a DMA operation, set a start address, an end address, a 

mode, and commands. The device requests control.of the system bus when HRQ=1 is valid. The CPU 

acknowledges that ithas relinquished control of the .system bus via the hold acknowledge pin (HLDA=1) 

to the SMC 82C37AC/-4/-5. ADACK signal is then sent to the highest priority channel and DMA operation 

begins. 

II"! the process of the DtJlA operation, addressing is performed in two bytes. The low byte is outputs A7-AO 

~nd the high byte is outputs 087-080; the high byte is sent to an external address latch. After the address 

is transmitted, the read/write control signals are sent to memory (MEMRlMEMW) or to a peripheral (lORI 

lOW) . 

• APPLICATIONS 
DMA control of peripheral equipment such as floppy disks and CRT terminals that require high-speed data 

transfer . 

• PACKAGE DIMENSIONS 

C-6 

2.047Ma. 
(S2.0Ma.) 

0.600tO.012 
(1S.24 t03) 

_ .... ~.010~g:gg; I (0.2s:8A.l I 
0.S98-0.669 
(1S.2-17.0) 

40'pin DIP 

unit: inch 
(mm) 
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SMC82C51AC 
CMOS PROGRAMMABLE COMMUNICATION INTERFACE 

.Synchronous/ Asynchronous Receiver ITransmitter 

.Baud Rate -- DC to 64Kbps 

.Low Power 

.DESCRIPTION 

The SMC82CS1AC is the enhanced CMOS version of the industry standard Universal Synchronous/Asynch­

ronous Receiver/Transmitter (USART) designed for data communications . 

• FEATURES 

.Synchronous S to 8-bit character operation 

- Internal or external character synchronization 

- Automatic SYNC character insertion 

- Synchronous baud rate: DC to 64K baud 

.Asynchronous S to 8-bit character operation 

- Clock rate of 1, 16, or 64 times baud rate 

-1, 1.S or 2 stop bits 

- False start bit detection 

- Automatic break detection and handling 

.Baud rate: DC to 64K Baud 

.Full-duplex, double-buffered transmitter and receiver 

.Error detection: parity, overrun and framing 

.Single SV (±10%) power supply 

.Package·························· '28-pin DIP 
28-pin SOP· 

.BLOCK DIAGRAM 

RESET 

ClK 
c/o 
iffi 
WR 
cs 

DSR 
DTR 
CTS 
RTS 

DO 
D1 
D2 
D3 
D4 
D5 
D6 
D7 

TxD 

TxRDY 
TxEMPTY 
TxC 

Voo 

V,, 

RxRDY 
RxC 
SYNDET/BD 

RxD 

* Under development 

.PIN CONFIGURATION 

D2 D1 
D3 DO 

RxD VDD 
Vss RxC 
D4 DTR 
D5 RTS 
D6 DSR 
D7 RESET 

TxC ClK 
WR TxD 
cs TxEMPTY 

c/O CTS 
iffi SYNDET/BD 

RxRDY TxRDY 

C-7 

I 



.ABSOLUTE MAXIMUM RATINGS (Vss= OV. Ta = 25·C) 

Parameter Symbol Conditions Ratings Unit 

Supply voltage Voo -0.3 to 7 V 
Input voltage VI With respect to V 5S ' -0.3 to Voo+0.3 V 
Output voltage Vo -0.3 to Voo+0.3 V 
Operating temperature Topr - -20 to 75 ·C 

Storage temperature Tstg - -65 to 150 ·C 

Soldering temperature and time Tsol - 260·C. lOs (at lead) -

.RECOMMENDED OPERATING CONDITIONS (Ta= -20 to 75·C. unless otherwise noted.) 

Parameter Symbol 

Supply voltage Voo 
Power·supply voltage Vss 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Parameter Symbol 

High·level input voltage VIH 
Low·level input voltage VIL 
High·level output voltage VOH 
Low·level output voltage VOL 
Supply current from V DO 100 

High·level input current hH 
Low-level input current IlL 
Off·state input current loz 
Input capacitance CI 
Input/output capacitance CliO 

.AC Electrical Characteristics 
o Timing Requirements 

Parameter Symbol 

Clock cycle time * I. 2 tc(_) 
Clock high pulse width tW(_) 
Clock low pulse width tw(~j 

Clock rise time t, 

Clock fall time tf 
IXbatlllale 

Transmitter input 
16X1Jl1ll1ale frx 

clock frequency 
64XIJlIllIale 

Transmitter input clock IX 001II IaIe 

low pulse width 16X,64XIJlIllIale 
tW(TPWL) 

Transmitter input clock IXIJlIllIale 

high pulse width 16~64XOOIIIIaIe 
tW(TPWH) 

IXbatlllale 
Receiver input clock 

16XlJlllliale fRx 
frequency 

64XIJlIllIale 

Receiver input clock IXbatlllale 

low pulse width 16~64X lalliale 
tW(RPWL) 

Receiver input clock IX IJlIllIale 

high pulse width 16X,64XOOIIIIaIe 
tW(RPWH) 

Address setup time before read 
(CS, c/1~ *8 tSU(A R) 
Address hold time after read 

th(R-A) (CS,CID) *8 

C-8 

Conditions Min Typ Max Unit 

- 4.5 5 5.5 V 

- - 0 - V 

eTa = -20to7S·C. Voo=SV± 10%, Vss=OV, unless otherwise noted.) 

Conditions Min Typ Max Unit. 

- 2 - Voo+0.3 V 

- -0.3 - O.B V 

IOH= -400.uA 2.4 - - V 

IOL=2.2mA - - 0.4S V 

- - - 5 mA 

VI=VOO -10 - 10 .uA 
VI=OV -10 - 10 .uA 

Vss=OV, VI=OV to Voo -10 - 10 .uA 
Voo=Vss. f=IMHz,2SmV""" Ta=2S'C - - 10 pF 

Voo=Vss. f= IMHz, 2SmV,.,. Ta=2S'C - - 20 pF 

eTa = -20 to 7S·C. Voo=5V±10%. Vss=OV. unless otherwise noted.) 
Alternative Conditions Min Typ Max Unit Symbol 

tCY 320 - 1350 ns 

t_ 120 - tC(_)-90 ns 
q- 90 - - ns 

tR - - 20 ns 

tF - - 20 ns 

hx DC - 64 kHz 

hx DC - 310 kHz 

hx DC - 61S kHz 

trpw 12 - - tc(¢) 

trpw I - - tC(¢) 

trpo 15 - - tC(_) 

tTPo 3 - - tc(_) 

fRx DC - 64 kHz' 

fRx DC - 310 kHz 

fRx DC - 615 kHz 

tRPW 12 - - tC(_) 

tRPW I - - tc(_) 

tRPO IS - - tC(_) 

tRPO 3 - - tC(_) 

tAR 0 - - ns 

tRA 0 - - ns 



Parameter Symbol Alternative Conditions Min Symbol 

Read pulse width tW(R) tRR 200 

Address setup time before write tSU(A-W) tAW 0 

Address hold time after write theW-A) tWA 0 

Write pulse width tW(W) tww 200 

Data setup time before write tSU(oQ--W) tow 100 

Data hold time after write th(W-OQ) two 0 

E ·SYNDET setup time before 1fxC tSU(ES~'C) tES 18 

Control setup time before read tSU(C-R) tCR 20 

Write recovery time betweeII writes * 4 tRV tRV 6 
RxD setLll tim! _ iIlIeM SITlIing !Use tSU(R,D-IS) tSRx 2 

RxD hold time after internal samPing pulse th(IS-RxO) tHRx 2 
-- --* 1 The TxC and RxC frequencies have the following limitations with respect to CLK. 

For 1X baud rate fTx, fRx~1/(30tc(~I). For 16X, 64X baud rate frx, fRX~1I(4.5tc(_,) 
.2 Reset pulse width=6tcc_, minimum. System clock must be running during reset. 
* 3 CS,C/D are considered as address. 

Typ Max Unit 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - tcc_) 
- - tcc_) 

- - tcc_) 

- - p.s 

- - p.s 

.4 This recovery time is for mode initialization only. Write data is allowed only when TxRDY=1. Recovery time between 
writes for asynchronous mode is 81c(_" and that for synchronous mode is 16tc(~~ 

o Switching Characteristics (Ta= -20 to 7S·C, Voo =SV± 10%, Vss=OV, unless otherwise noted.) 

Parameter Symbol Alternative Conditions * 7 Min Typ Max Unit symbol 

Dutput data enable time after read*5 tPZV(R-OQ) tRO CL = ISOpF - - 170 ns 

Output data disable time after read tPVZ(R-OQ) tOF 10 - 100 ns 

T xD enable time after falling edge of T xC tPZV(TxC-TxO) tCTx - - I p.S 
Propagation time from center of last 

tPLH(CLB-TxR) trxROY - - 8 tC(_) bit to T xRDY clear *6 
Propagation time from write data to 

tPHL(W-TxR) tr,RDY CLEAR - - 400 ns TxRDY *6 
Propagation time from center of last 

tPLH(CLB-RxR) tRxROY - - 26 tcc_) bit to RxRDY *6 
Propagation time from read data to 

tPHL(R-RxR) tRxRDY ClEAR - - 400 ns RxROY clear .8 
~agation time from rising edge of 

x to internat SYNDET * 6 tPLH(RxC-SYO) tiS - - 26 tC(_) 
Propagation time from center of last 

tPLH(CLB-TxE) trxEMPTY 20 - - tC(_) bit to T xEMPTY *6 
~gation time from rising edge of 
WR to control .6 tPHL(W-C) twc 8 - - tcc~) 

.5 Assumes that address is vaild before falling edge of RD . 
• 6 Status-up data can have a maximum delay of 28 clock periods from the event affecting the status. 
*7 Input pulse level 0.45 to 2.4V Reference level Input V'H =2V, VIL=0.8V 

Input pulse rise time 20ns Output VOH=2V, VOL=0.8V 
Input pulse -fall time 20ns 

2.4-V-2 2V-
O.4S-A::::O.:::8_.....:::0.:::.8A-
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.Tlming Chart 

oSystem clock (eLK) 

'p 
Icc.) 

~.' 
Iw(O) 

It 
Iw(1) 

elK --------

o Transmitter clock & data 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

TxC(16X) 

tW(TPWH} 

'TxC(lX) 

TxD 
--~~--~----------------------~-------

oReceiver clock & data-

RxD 

RxC(16 X) 

RxC(lX) 

Internal 
Sampling _+-_____ -'\1'-, ____ -1-_____ ....1 '-_______ _ 

Pulse 
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o Write control cycle (CPU -+ USART) 

Clil 

D7 to DO 
{Oatalnput ) 

tSU(A·W) 

'( 

kSU(A.W) 

"i 

.h ",.AI 

J 
I 
th(W.A~ 

'.,., 

.~~~ 
X D ..... n~ 

tPHL(WoC) 

)( 

o Write data cycle (CPU -+ USART) 

c/ii 

D7toDO 
(Detfllnput) 

T.ROY 

SU(.II·W) 

'( 

tSU(A'W) 

'{ 

.... , 
7 

\t(W.A) 

? 

'''Wl 

,~~'00 
X D"''''''~X '----"1 

\ 
~ 

o Read control cycle (USART -+ CPU) 

c/o 

071000 
(Data Input) 

_X 

tstHR.A) 

'( 

~ 

tsucc.R) 

.... ., 
-y 

~ 

tWCR) 

I~ ~D0 
Data valid 

o Read data cycle (USART -+ CPU) 

CS 

clo 

D7 to DO 
(Data Input ) 

RxRDY 

tSU(AR) 

'\ 

~~ 
'\ 

..... , 
1-

... .., 
Y 

'''''' 
l 

~ 51'001 

Data valid 
'""t-----" 

\ 
~ 

I 
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OTransmitter control &< flag timing (async mode) 

c/t> OJ , , 0 \ I 

TxROY 
(Pin) 

TxROY 
(Status) 

TxEMPTY 

TxO 

WR·DATAI WR·DATA2 WR·DATA3 ---"""'"\ 

1 4 

DATAl STP DATA2 ST 

* 8 Example format=7 bits/character with parity & 2 stop bits 

\ I I c:: 
WR·DATA4 WR·SBRK 

r-------, .---

4 6PSTP 
DATA4 Break State 

* 9 TxRDY(pin)=I"'(Transmit-data buff.r is emptY)'(TxEN=I)'(CTS=L)=1 
* 10 TxRDY(status)= 1'" (Transmit·data buffer is empty) = I 

o Receiver control &: flag timing (async mode) 

C-12 

c/O:OJ , 

WR 

BO 
(Pin) 

OE 
(Status) 

RxROY 

WR·RxE 

-

, I 
RD DATAl 

f-l 

tPLHCCjj: 

1 

1 1 
RxO ~1112l3l415l6lPl: j WOlll1l3l41!l6llf 

DATAl DATA2 

* 11 Example format =7 bits/character with parity 

\ II ,\",_-"'.L..-.L-_-----J V t 
RD DATA3 RD ALL 0 DATA 

.J ...J 
WR·ER WR·RxE WR·RxE 

\J ",,\r 
~ 

DATA2 

Lost I , 
r ~ I-\ ~ 

; 
S0123456P P S0123456P 

DATA3 Break State 



o Transmitter control & flag timing (sync mode) 

C/D---' 0 , c=] U " I 

TxRDY 
(Pin) 

TxRDY 
(Status) 

TxEMPTY 

TxD 

WR WR 
DATAl DATA2 

----=-;~~ 

.....J- ...... V- ...... 
- ,--If"',--
-

\ 
Mark 

WR 
DATA3 

WR 
DATA4 F----"'. 

1\.1--

1'-1--

r-

WR YilL- WR 
SBRK SBRK DATA5 Ur-'\/':-""" 

I--

I '---...... "t---i--. '---...... 
4 14'" Mark '-- Mark 

State DATAl DATA2 SYNC SYNC DATA3 DATA4 State Break State 
CH I CH2 State 

H 
DATA5 SYNC SYNC 

CHI CH2 

* Example format =5 bits/character with parity, bi-sync characters. 

o Receiver control & flag timing (sync mode) 

C/D 

RD 

WR 

SYNDET 
(Pin) 

SYNDET 
(Status) 

DE 
(Status) 

RxRDY 

RxD 

Internal Sync Mode External Sync Mode 

J rrcJ.....IT"'L ] [ 
......... ------~R::!D:--' RD RD RD RD 

_________ ~DATAI STATUS DATA3 SYNCCHI STATUS::........_........:::.:.:;:; 

WR·EH·RxE 

1_,1 

~oJput) 
tPLH(RxC-SYD) 

DATA2 
Lost 

SYNC SYNC i! DATAl DATA2 DATA3 
CHI CH2_ 

Exits Hunt Mode j l Character 
SYNDET Set Assembly 

Begins 

SYNC SYNC 
CHI CH2 

External tSU(ESO-RxC) 
Sync 
(Input) 

Exits Hunt Mode Jl l SYNDET Set 
SYNDET Set Character (Status)· 
(Status) Assembly 

Begins 

* Example format=5 bits/character with parity, bi-sync characters. 

I 

C-13 



.FUNCTIONS 

The SMC 82C51AC is used as a peripheral device and programmed to interface a CPU with virtually all 

serial data transmission techniques presently in use. Including IBM's. "bi-sync". The SMC82C51AC can 

accept data characteristics from the CPU in parallel format, convert the data into a serial stream and trans­

mit the data via the T xD pin. It can also receive data in a serial stream via the RxD pin, convert the data 

into a parallel format and transmit the data to the CPU. The SMC82C51AC, upon receipt of parallel or serial 

data, will flag the CPU using the T xRDY or RxRDY signals. The CPU can also poll the SMC82C51AC status 

with C/D=1. The status which may be read contains Information such as data transmission error, parity 

error, overrun error or frame error . 

• APPLICATIONS 

In 8-bit microcomputer applications, modem control of data communications. 

Control of CRT, TTY and other terminal equipment. 

.PACKAGE DIMENSIONS 

C-14 

1.472Max 
(37.4Max) 

28·pin DIP 

0.598 
(152) 

~==3iO.098~~ ~ ~) 
0.598-0.654 
(15.2-16.6) 

unit: inch 
(mm) 

28-pin SOP 

unit: inch 
(mm) 
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SMC82C54C/ -6 
CMOS PROGRAMMABLE INTERVAL TIMER 

.DESCRIPTION 

.3 Independent 18-bit Counters 

.6 Programmable Counter Modes 

.Low Power 

The SMC82C54C*~-6 is a CMOS Programmable Timer/Counter. It is designed to provide a flexible solution to 

Timer/Counter requirements in microcomputer systems. The device provides three independent l8-bit coun­

ters. Each counter is capable of handling clock inputs up to 8 MHz. This Timer/Counter has six program­

mable modes . 

• FEATURES 

.Compatible with most 8-bit microprocessors 

.Three independent l6-bit counters 

.Clock input·······················SMC82C54C*1 DC to 8MHz 

SMC82C54C-6 DC to 6MHz 

.Binary or decimal counter 

.Six programmable counter modes 

.Status poll feature 

.Single 5V (±10%) power supply 

.Package·························· ·24-pin DIP 
24-pin SOpu 

.BLOCK DIAGRAM 

voo 

Vss 

07 
06 
05 
04 
03 
02 
01 
DO 8 
RO 
WR Read/ 
CS Write 

logic 
Al Internal 

AO Data Bus 

ClKD 
GATED 
OUTD 

ClKl 
GATE 1 
DUn 

ClK2 
GATE2 
OUT2 

*, SMC82C54C: Under development 
* 2 Under development 

.PIN CONFIGURATION 

07 Voo 
06 WR 
05 iID 
04 es 
03 A1 
02 AD 
01 ClK2 
DO OUT2 

ClKO GATE2 
OUTO ClK1 

GATED GATE 1 
Vss oun 
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.ABSoLUTE MAXIMUM RATINGS 

: Parameter ,Symbol, Ratings Unit 

Power supply voltage Voo -0.3 to 7 V 

I nput voltage VI -0.3 to Voo+0.3 V 

Output voltage , Vo -0.3 to Voo+0.3 V 

Operating temperature Toll' -20 to 75 ·C 

Storage temperature Tstg -65 to 150 ·C 

Soldering temperature and time Tsol 260·C, I Os (at lead) -

.RECOMMENDED OPERATING CO",D1TIONS (Ta= -20 to 75·C, unless otherwise noted) 

Parameter' Symbol 

Power supply voltage Voo 

Supply voltage (GND) Vss 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Parameter Symbol 

High·level input voltage VIH 

Low·level input voltage VIL 

High·level output voltage VOH 

Low·level output voltage VOL 

High·level input current IIH 

Low-level input current IlL 

Off·state output current loz 

Power supply Current 100 

Power s~ current during STAND BY loos 

Input capacitance CI 

InpuVoutput capacitance CliO 

.AC Electrical Characteristics 

o Timing Requirements 

Read cycle 

Parameter 

Read pulse width 

CS setup time before read 

Address setup time before read 

Address hold time after read 

Read recovery time 

Write cycle 

Parameter 

Write pulse width 

CS setup time before write 

Address Setup time before write 

Address hold time after write 

Data setup time before write 

Data hold time after write 

Write recovery time 

C-16 

Symbol 

tWIRl 

tSU(5-R) 

tSU(A.R) 

th(R.A) 

trec(R) 

Symbol 

tW(W) 

tSU(5-W) 

tSU(A.W) 

th(W.A) 

tSU(o.W) 

th(W.O) 

trec(W) 

Conditions Min Typ Max Unit 

- 4.50 5 5.50 V 

- - 0 - V 

(Ta= -20 to 75·C, Voo=5V± 10%, unless otherwise noted) 

Conditions Min Typ Max Unit 

- 2.0 - Voo+0.3 V 

- -0.3 - 0.8 V 

Vss=OV, IOH= -:-400tLA 2.4 - - V 

Vss=OV, IOL=2.0mA - - 0.45 V 

Vss=OV, VI=5.50V - - ±IO tLA 

Vss=OV, VI=OV - - ±IO tLA 

Vss=OV, VI=O to Voo - - ±IO tLA 
" 

SMCB2C54C I Vss=OV, f=8MHz - - 10 mA 
SMCB2C54C.61 Vss=OV, f=6MHz 

Vss=OV, other inputs are Vss or Voo - - 10 tLA 

Vil =Vss. f=IMHz,2SmVrms, Ta=2S'C - - 10 pF 

VI/a. =Vss, f=IMHz,2SmVrms, Ta=2S'C - - 20 pF 

(Ta= -20 to 75·C, Voo=5V± 10%, Vss=OV, unless otherwise noted) 

Alternative Conditions Min Typ Max Unit symbol 

tRR 150 - - ns' 

tSR 0 - - ns 

tAR CL = 150pF 45 - - ns 

tRA 0 - - ns 

tRV 200 - - ns 

Alternative Conditions Min Typ Max Unit Symbol 

tww 150 - ~ ns 

tsw 0 - - ns 

tAW 0 - - ns 

tWA CL = 150pF 0 - - ns 

tow 100 - - ns 

two 0 - - ns 

tRV 200 - - ns 



o Clock and gate timing 

Parameter 

Clock high SMC82C54C 
pulse width SMC82C54C6 

Clock low SMC82C54C 
pulse width SMC82C54C6 

Clock cycle SMC82C54C 
time SMC82C54C·6 

Clock rise time 

Clock fall time 

Gate high pulse width 

Gate low pulse width 

Gate setup time before clock 

Gate hold time after clock 

o Switching Characteristics 

Parameter 
Propagation time from address 
to output 

Propagation 1 SMC82C54C 
time from read 
to output I. SMC82C54C·6 
Propagation tima from read to 
output floating 
Propagation time from gate to 
output 
Propagation time from clock to 
output 

* A.C Testing waveform 
Input pulse level 
Input pulse rise time 
Input pulse fall time 
Reference level input 

Output 

.FUNCTIONS 

Symbol Alternative .Conditions Min Typ Max Unit svmbol 

60 - -
tWC_H) tPWH ns 

55 - -
60 - -

tW(_l) tPWl ns 
110 - -
125 - -

tcc_) tClK ns 
165 - -

Cl=ISOpF 
100 trC_) tR - - ns 

tl(_) tF - - 100 ns 

tWCGH) tGW SO - - ns 

tW(Gl) tGl SO - - ns 

tSU(Ci._) tGS 50 - - ns 

th(_'G) tGH 50 - - ns 

(Ta = -20 to 7S"C, Voo=5V± 10%, Vss=OV, unless otherwise noted)· 

Symbol 

tpZV(A.Q) 

tPZVCR.Q) 

tPVZ(R.Q) 

tpXV(GQ) 

tPXVC_-Q) 

0.45 to 2.4V 
10ns 
10ns 

Alternative 
svmbol 

tAD 

tRO 

tOF 

tOOG 

too 

V'H=2V, V'L=O.8V 
VOH=2V, VOL=0.8V 

Conditions 

Cl=ISOpF 

Min Typ Max Unit 

- - 220 ns 

- - 120 
ns 

- - 170 

S - 90 ns 

- - 120 ns 

- - 150 ns 

2.4-y.2 2V-
0.4S-A ... O;,;;.8"-_-,,,0.:;;;81'L. 

There are three independent programmable l6-bit counters. Each counter can operate in any of the six pro­

grammable counter modes. Mode O(lnterrupt on Terminal Count} is typically used for event counting. Mode 1 

is a retriggerable one shot. Modes 2 and 3 are typically used as rate generators. Modes 4 and 5 are used 

as triggered strobes. With software and hardware triggered, respectively. Each counter's status can be 

monitored by polling via the read back command . 

• TIMING CHART (Reference voltage: High=2.0V Low=O.8V) 

o Read cycle 

I 
I tSU("R) 

~ ./ 
tSU(A-R} tW(R} J ~ 

AO,AI ~ K 
tl'ZV(A<!) ~tI'ZV(R-Q) ~ tPVZ(R-Q) 

/8' 1R\ 
\.~ I// 

DO to 07 

C-17 
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OWrite cycle 

\ I 
~ 

'\, I 
tsu("W) L tW(W) J ---- th(W-A) 

AD,Al X K 
IOU(D-W) th(W-D) 

DO to D7 X 

(Recovery time) RD, WR \~r 
OClock and gate cycle 

GATE 

eLK 

OUT 

.APPUCATION 
Delayed time setting, pulse counting and rate generation in microcomputers . 

• PACKAGE DIMENSIONS 

C-18 

24-pin DIP 

o.ouj~= 
(G.27~~) 

o.S98-0.669 
{ 5.2-17.0 

unit: inch 
(mm) 

24·pin SOP 

unit: inch 
(mm) 
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SMC82C55AC-5 
CMOS PROGRAMMABLE PERIPHERAL INTERFACE 

.DESCRIPTION 

.24 Bit InpuVOutput 

.Improved DC Driving Capability 

.Low Power 

The SMC82C55AC-5 is a CMOS General Purpose Programmable 110 device designed for use with an 8/16 

bit CPU. The device has 24 programmable 110 pins that can be individually programmed in two groups of 

12. 

.FEATURES 

.24 programmable 110 pins 

.Compatible with 80XX series of microprocessors 

.Direct bit set/reset capability 

.Improved DC driving capability 

.Single 5V (±10%) power supply 

.TTL compatible 

.Package························· "40-pin DIP 
4O-pin SOP· 

.BLOCK DIAGRAM 

JIll 

WI! 

Al 

AO 

RESET 

cs 

07 
06 
OS 
D4 
03 
02 
01 
00 

V .. 
Vss 

PA7 
PA6 
PAS 
PA4 
PA3 
PA2 
PAl 
PAO 
PC7 
PC6 
PCS 
PC4 
PC3 
PC2 
PCI 
PCO 
PB7 
PB6 
PBS 
PB4 
PB3 
PB2 
PBI 
PBO 

• Under development 

.PIN CONFIGURATION 

PA3 PA4 
PA2 PA5 
PAl PA6 
PAO PA7 

RO WR 
CS RESET 
Vss DO 
Al 01 
AO 02 

PC7 03 
PC6 04 
PC5 05 
PC4 06 
PCO 07 
PCl Voo 
PC2 PB7 
PC3 PB6 
PBO PB5 
PBI PB4 
PB2 PB3 
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.ABSOLUTEMAXIMUM RATINGS, 

Parametflr 'Symboi Conditions'! , 

Supply voltage Voo 

Input voltage Vi With respect to Vss 

Output voltage Yo 

Operating temperature Topt' -

Storage temperature Tstg -

Soldering temperature and time Tso' -
.RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions 

Supply voltage Voo -

Supply voltage Vss -

Ratings 

-0.3 to 7 

-0.3 to Voo+0.3 

-0.3 to Voo+0.3 

-20 to 75 

-65 to 150 

260'C. lOs (lead) 

~" 11, 

evss=ov Ta=25'C) , 
Unit 

V 

V 

V 

'C 

'C 

-

" (Ta = - 20 to 75'C, unless otherwise noted) 

Min Typ 'Max' Unit 

4.5 5 5.5 V 

- 0 - V 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics (Ta= -20 to 7S'C. Voo=SV±IO%, Vss =OV, unless otherwise noted) 

Parameter Symbol Conditions Min Typ Max Unit 

High·level input voltage V'H - 2.0 - Voo+0.3 V 

Low·level input voltage V'L - -0.3 - 0.8 V 

Output high voltage * 2 VOH 10H= -400pA 2.4 - - V 

Output low voltage VOL IOL=2.5mA - - 0.45 V 

Supply current from Voo 100 
Vss =OV. All input mode. - - 10 pA 
RESET=OV. Other pins=Voo 

Input leak current III Vss=OV. V,=OV, Voo - - ±IO pA 

Off·state output current loz Vss=OV. V,=OV, Voo - - ±IO .uA 

Input capacitance C, V'l=VSS, f=IMHz, 25mVrms Ta=25'C - - 10 pF 

Input/output terminal capacitance CI/O VI/a. = Vss, f=IMHz, 25mVrms, Ta=25'C - - 20 pF 

* 1 Current flowing into an IC is positive, out is negative. 
*2 The sum total IOH current must be less than -64mA on port B, C, and -32mA on Port A . 

• AC Electrical Characteristics 
o Timing Requirements (Ta= -20 to 75'C, Voo=5V±10%, Vss=OV, unless otherwise noted) 

Parameter Symbol Alternative Conditions Min Typ Max Unit symbol 

Read pulse width tW(R) tRR 200 - - ns 

Peripheral setup time before read tSU(PE.R) t'R 0 - - ns 

Peripheral hold time after read th(R.PE) tHR 0 - - ns 

Address setup time before read tSU(A.R) tAR 0 - - ns 

Address hold time after read th(R.A) tRA 0 - - ns 

Write pulse width tw(w) tww 200 - - ns 

Data setup time before write tSU(oQ'W) tow 100 - - ns 

Data hold time after write th(W.OQ) two 0 - - ns 

Address setup time before write tSU(A.W) tAW 0 - - ns 

Address hold time after write th(W.A) tWA 0 - - ns 

Acknowledge pulse width tW(ACK) tAK 300 
! - - ns 

Strobe pulse width tW(STB) tST 350 - - ns 

Peripheral setup time before strobe tSU(PE.STB) tps 0 - - ns 

Peripheral hold time aiter strobe th(STB.PE) tPH 150 - - ns 

Read/write cycle time tC(RW) tRY 850 - - ns 



.Switching Characteristics 

Parameter Symbol Alternative 
symbol 

Propagation time from read to 
tpZX(R.OQ) tRO data output 

Propagation time from read to tpXZ(R.OQ) tOF data floating * 3 

Propagation time from write tPHL(W.PE) tWB to output tPLH(W.PE) 
Propagation time from strobe 

tPLH(STB.IBF) tSIB to IBF lIa" 
Propagation time from strobe 

tPLH(STII-INTR) tSIT to interrupt 
Propagation time from read to 
interruPt tpHL(R.INTR) tRIT 
Propagation time from read to 

tpHL(R.IBF) tRIB IBF lIag 
Propagation time from write 

tpHL(W.INTR) tWIT to interruot 
Propagation time from write 

tPHL(W·OBF) tWOB tomlla" 
Propagation time from ack· 

tPLH(ACK.OBF) tAOB nowledge to m flag 
Propagation time from ack-

tpLH(ACK.INTR) tAIT nowled"e to interruot 
Propagation time from ack-

tpZX(ACK.PE) tAD nowled"e to data out out 
Propagation time from ack-

tpXZ(ACK.PE) tKO nowled"e to data lIoatim, * 3 

* 3 Test conditions are not applied. 
*4 A.C Testing waveform 

Input pulse level 
Input pulse rise time 
Input pulse fall time 
Reference level input 

Output 

.FUNCTIONS 

0.45 to 2.4V 
10ns 
10ns 
VIH=2V, Vll=0.8V 
VQH=2V, VOl=0.8V 

(Ta = - 20 to 75"C, Voo = 5V ± 10%, unless otherwise noted) 

Conditions Min Typ Max Unit 

170 ns 

10 100 ns 

350 ns 

300 ns 

300 ns 

400 ns 
CL = 150pF 

300 ns 

450 ns 

650 ns 

350 ns 

350 ns 

300 ns 

20 250 ns 

2.4-";:2 2\1"" 
O.4S ---At.:°::;.8,,-_O:::.::::8A-

The SMC82C55AC-5 has programmable I/O pins that interface peripheral equipment to the CPU. The system 

software programs the functional configuration of the device. 

The 24 programmable I/O pins may be individually configured in two groups of 12. Each group has three ma­

jor modes of operation: 0, 1 and 2. In mode 0, each group of 12 I/O pins may be programmed in sets of four 

inputs or outputs. In mode 1, each group of 12 I/O pins may be grouped as one 8-bit I/O data port and one 4-

bit control/status port. Mode 2 is used in Group A only, as one 8-bit bidirectional port and one 5-bit control 

Istatus port. 

In mode 1 or 2, the control/status port bits can be set or reset by the CPU. A RESET pin is provided to clear 

all internal registers and set all ports to an input mode. 
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.Tlmlng Chart 

o Data bus read operation 

tW(R) 

CS,AO,AI -----

OOto07----------------~~ 

o Data bus write operation 

CS, AO, Al 

tSU(DI}W) 

DO to 07 
--------------~ 

o Mode 0 Port input 

~~"------~ 
PORT INPUT ----~~ ~r-------

o Mode 0, I Port output 

\'-----------'1 
PORT OUTPUT 

tPHL(W-PE) 

tPLH(W·PE) )(: ... _____ _ 
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o Mode 1 Strobed input 

IBF 

INTR 

PORT 
INPUT 

o Mode 1 Strobed output 

INTR 

PORT 

tSU(PE.STB) 

tW(W) 

tPHl(W.PE) 

tPLH(W-PE) 

OUTPUT ________________________ --J~ ____________________ _ 

I 
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o Mode 2 Bidirectional 

INTR 

IBF ______ ..J 

tSU(PE-STB) 

PORTA----~~ ________ ~ 

.APPUCATION 

The SMC 82C55AC-5 is used as a general purpose programmable I/O device designed to interface peri­

pheral equipment to the 80XX series of microprocessors . 

• PACKAGE DIMENSIONS 

C-24 

0.047 
(1.20) 

o 

40·pin DIP 

0.600"'0.012 

~ ~ I (O.25:!:8:As) I 
:.598-0.669 
(15.2-17.0) 

unit: inch 
(mm) 

40·pin SOP 

unit: inch 
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PF174-02 

SMC82C59AC 
CMOS PROGRAMMABLE INTERRUPT CONTROLLER 

.DESCRIPTION 

.Supports 8 Levels of Interrupt 

.Many Functions for Interrupt 

.Low Power 

The SMC82C59AC is a CMOS Programmable Interrupt Controller. The device is designed to minimize the 

system software overhead required to handle multi-level interrupts. The device requires no clock inputs. 

.FEATURES 

.Supports eight levels of interrupt 

.Cascadable up to 64 levels 

.Programmable 

- Priority 

- Mask Capability 

- Vectored Address 

.Single 5V (±10%) power supply 

.Package···························28-pin DIP 
28-pin SOP· 

.BLOCK DIAGRAM 

lNfA 

INT 

IRO 
IRI 
IR2 
IR3 
IR4 
IR5 
IR6 
IR7 

Voo 

Vss 

07 
06 
05 
04 
03 
02 
01 
DO 

VIR 
lID 
AO 

cs 
CASO 

CASI 

CAS2 

SI'/£lii 

• Under development 

.PIN CONAGURATION 

cs I 28 F= Voo 
WR 2 27 F=~ RO 3 26 
07 4 25 IR7 
06 5 

(J) 
24 IR6 s:: 

05 6 (") 23 IR5 
04 7 00 22 1F!4 

'" 03 8 (") 21 IR3 
02 9 01 20 IR2 '" 01 10 » 19 IRI 
DO 11 (") 

18 giRO 
CASO~ 12 17 INT 

CAS~~ 13 16 ~SP!EN 
Vss 14 15 CAS2 
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.ABSOLUTE MAXIMUM RATINGS (VsS= OV, Ta=25'C) 

Parameter Symbol Conditions Ratings Unit 

Power·supply voltage Voo -0.3 to 7 V 

Input voltage VI With respect to Vss -0.3 to Voo+0.3 V 

Output voltage Vo -0.3 to Voo+0.3 V 

Operating temperature Topr - -20 to 75 'C 

Storage temperature Tstg - -65 to 150 'C 

Soldering temperatu~ and time Tsol - 260'C, lOs (lead) -

.RECOMMENDED OPERATING CONDITIONS (Ta= -20 to 75'C, unless otherwise noted) 

Parameter Symbol 

Supply voltage Voo 

Supply voltage Vss 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Parameter Symbol 

High·level input voltage VIH 

Low·level input voltage VIL 

High·level output voltage VOH 

~\~~;~~e~~q~~tt ~~i~~f.' VOH(INT) 

Low·level output voltage VOL 

Standby supply current from Voo loos 

High·level input current hH 

Low·level input current IlL 

Off·state output current loz 

~\~~;~~·~~~~~~tc:::-:~~, IIH(IR) 
Low-level input current, 
interrupt request inputs IIL(IR) 

Input capacitance CI 

Input/output capacitance CliO 

.AC Electrical Characteristics 

o Timing Requirements 

Parameter Symbol 

Write pulse width tw(W) 

Address setup time before write tSU(A-W) 

Address hold time after write thew-A) 

Data setup time before write tSU(DQ-W) 

Data hold time after write th(W-OQ) 

Read pulse width tW(R) 

Address setup time before read tSU(A-R) 

Address hold time after read th(R-A) 
Interrupt request input width, low-level 
time. edge triggered mode tW(IR) 

Cascade setup time before INTA (slave) tSU(CA5-INTA) 

Write recovery time trec(W) 

Read recovery time trac(R) 

C-26 

Conditions Min Typ Max Unit 

- 4.5 5 5.5 V 

- - 0 - V 

(Ta = -20 to 75'C, Voo=5V± 10%, Vss=OV, unless otherwise noted) 

Conditions Min Typ Max Unit 

- 2 - Voo+0.3 V 

- -0.3 - 0.8 V 

10H= -400pA 2.4 - - V 

10H = - 100pA 3.5 - - V 

IOL=2.2mA - - 0.45 V 

Voo=UV, VI=VOO or GND output open. - - 10 pA 

VI=VOO -10 - 10 pA 

VI=OV -10 - 10 pA 

Vss=O, VI=0.45 to 5.5V -10 - 10 pA 

VI=VOO - - 10 pA 

VI=OV -300 - - p.A 

Voo=Vss, f= I MHz, 2SmVrms, Ta=25'C - - 10 pF 

Voo=Vss. f=IMHz,2SmVrms, Ta=2S'C - - 20 pF 

(Ta = -20 to 75'C, Voo=5V± 10%, Vss=OV, unless otherwise noted) 
Alternative Conditions Min Typ Max Unit symbol 

tWLWH 200 - - ns 

tAHWL 0 - - ns 

tWHAX 0 - - ns 

tOVWH 100 - - ns 

tWHOX 0 - - ns 

tRLRH 200 - - ns 

tAHRL 0 - - ns 

tRHAX 0 - - ns 

tJLJH 100 - - ns 

tCVIAL 55 - - ns 

tWHRL 190 - - ns 

tRHRL 160 - - ns 



.Switching Characteristics (Ta= -20 to 75°C, Voo=5V± 10%, Vss=OV, unless otherwise noted) 

Parameter Symbol 
Data output enable time after tpZV(R.OQ) read 
Data output disable time after tpVZ(R.OQ) read 
Data output enable time after tpZV(A.OQ) address 
Propagation time from read to 
enable signal output tPHL(R.EN) 
Propagation time from read to 
disable si>!nal output tpLH(R.EN) 
Propagation time from interrupt request tPLH(lR.INT) input to interrupt request output 

~;~~:9:~~1P~r(';~~~r\NTA to tPLV(INTA.CAS) 

~:s~a~tg~ip~~a(~,~!~)e after tpZV(CAS·OQ) 

* I INTA signal is considered read signal 
es signal is considered address signal 

Alternative 
symbol 

tRLOV 

tRHOZ 

tAHOV 

tRLEL 

tRHEH 

tJHIH 

tlALCV 

tcvov 

Input pulse level 0.45 to 2.4V 
Input pulse rise time 10ns 
Input pulse fall time 10ns 
Reference level Input V'H=2V, V'L=0.8V 

Output VOH=2V, VOL=0.8V 

Conditions 

Load capacitance eL =100pF, where SP/EN 
pin is 15pF 

.FUNCTIONS 

Min Typ Max Unit 

- - 170 ns 

10 - 100 ns 

- - 200 ns 

- - 125 ns 

- - 150 ns 

- - 350 ns 

- - 565 ns 

- - 300 ns 

2.4-Y2 2V-
O.45 -A.:;O.:::.8_..:::0.::::;8-A-

The SMC82C59AC is able to handle up to eight vectored priority interrupts for a CPU. The device is deSign­

ed for real time use and thus reduces system software overhead. The priority and interrupt mask can be 

reconfigured as required by the system software. 

When a peripheral requires servicing an interrupt is generated by the peripheral. The SMC82C59AC based 

on the mask and the priority of the interrupt will issue an interrupt request (INn to the CPU. After the CPU 

acknowledges (lNTA) the interrupt; the SMC82C59AC can "poinf' the Program Counter to the service routine 

associated with the periphenil interrupt request. This "pointer" is a programmed vector address in the devi­

ce and is released via the data bus . 

• Timing Chart 

oWrite Mode 

eS,AO 

tW(W) 

tSU(DQ·W) 

07 to DO 

o Read Mode 

es, AO ]( 

--~~ ~'P.I-
t"," 

j 
tpZV(R.DQ) -IT tPMA-DQ) 

07 to DO 

::f' ~ 
"i- T 
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o Interrupt Sequence 

'" ~4.:r--: _L_---_--,-----, 
INT J \., \" 

., 

07 to DO -"' ~ 
';""'''''''l .. ''"_'_''_'''_'T/I.-+'I __ -.-____ , 

CAS2toCASO __________ ~/~"_~_,,_"~W~; ___ \~._, ____ \~*_2 
*1 8086 mode 
*2 8085 mode 
* 3 8086 mode is in high.impedance state, pointer is released during the next INTA. When in single 8085 

mode, data is released by all INTAs. When master, CALL instruction is released during the first IN~high impe­
dance state during the second and third INTA. When slave, high impedance state during the first INTA, vectored 
address is released during the second and third INTA. 

OOther Timing 

.APPLICATION 

The SMC82C59AC can be used as an interrupt controller for most CPUs and specifically the 80XX series 

micro computers . 

• PACKAGE DIMENSIONS 

28-pin DIP 

C-28 



PF253-02 

SMC5242C 
CMOS REAL TIME CLOCK 

.Microprocessor Direct Bus Connection 

.Function of Hours, Minutes, Seconds, 
Days of Month, Months, Years, Days of Week 

.Low Supply Current (Power Down Mode) 

.DESCRIPTION 

The SMC5242C is a CMOS real time clock IC with calendar information designed to operate in bus oriented 

microprocessor applications. Standan:! quartz crystal (32.768kHz) is applicable . 

.FEATURES 

.4 bit bi-directional DATA BUS and 4bit ADDRESS BUS 

.12-hour/24-hour operation (selecitive) 

.BCD format code from seconds to years 

• ± 30 seconds error correction with software 

.Selective interrupt output/periodical clock output 

.Start/stop function 

.Automatic distinction of Leap year 

.ALE input pin for 8048 8051 8085CPU 

.Low supply current······5pA MAX at Voo=2V (Power Down Mode) 

10pA MAX at Voo=5V 

.Power························Voo=5V±200f0, (Power down mode Voo=2-6V) 

.Package ...•....•........... 18-pin DIP (plastic) 

.BLOCK DIAGRAM 

Jm WJi CSI ALE ~AO AI A2 A3 DO 01 02 03 

1 11 T I I j [ r I I I I 
ascI 

~ I 
READ'WRITE 

ADDRESS LATCH J DATA BUS.BUFFE~ esc DIVIDER CONTROL 
OSC2 

STD' 

- "64Hz l;;~ ~~§ f4 
4 

~l;; ~~J: I ADDRESS DECODER ! P")>- -cAiiiiYPER 

~P(R 
~PER 

~HOUR 
4 I 

4 4 

.LI.. ...Ll. -L 

~r-TITT' ~tlO ~1,,1O H~I ,,10 0.,1 .,1 ~I ~I YplYNIO ~. 
~ ~ r~ 

24/12 

COUNTER REGISTERS CONTROl.. REGISTERS 

• PIN CONFIGURATION 

Voo 

CSO OSC2 

ALE OSCI 

AO CSI 

Al DO 

A2 01 

A3 02 

RO 03 

v's WR 

DO to 03 DATA BUS 

AO to A3 ADDRESS BUS 

ALE "" ADD. LATCH ENABLE 

WR WRITE 

RO READ 

CSO CHIP SELECT 0 

CSI CHIP SELECT I 

STo·P STANDARD PULSE OUTPUT 

OSCI. OSC2 CRYSTAL OSC 

VOO POWER SUPPLY (+SV) 

Vss POWER SUPPLY (OV) 
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·FUNCTION OF TERMINALS 

Pin Name Pin No. Direction Function 

DO to 03 11 to 14 Bi· ( 4 bit Data Bus) 
direction Bi·directional data bus pins, are connected to microprocessor data bus lines. 

Using this.bus, any data is read from or written to the internal counter·register. 

AO to A3 4 to 7 Input ( 4 bit Address Bus) 
Input pins for address, are connected to microprocessor address bus lines. 
Address information selec~ the internal register. 
(This bus is also' used with ALE.) 

ALE 3 Input (Address Latch Enable) 
This is input pin for reading address data and CSO. 
When ALE = H, the address data and CSO are read into thelC. 
The address data and CSO are latched at negative·going of ALE. 
For microprocessors that don't have' ALE output, this pin should be "H". 

WR 10 Input (Write) 
At WR=L, the data on data bus (DO to 03) is written into the register appointed by 
address lines (AO to A3). 

RO 8 Input (Read) 
At RO = L, the data from the register appointed by address lines (AO to A3) is outputed 
to data bus (DO to 03). 

cso 2 Input (Chip Select 0) . 

cso = L makes this IC active, and this pin is able to be used with ALE also. 

CSI 15 Input (Chip Select 1) 
Input pin, makes this IC stand·by or operating. When CS 1 = H this pin makes this IC 
active. 
(When CSI =L this pin makes IC stand·by.) 

STO·P 1 Output (Standard Pulse) 
STO·p is output pin of N·ch open drain. 
This pin outputs periodical interrupt wave or periodical pulse wave. 
When STO·P=L, this is active. CSO, CSI don't inhibit this output. 

OSCI 16 Input (Oscillation) 
OSC2 17 Terminals for 32. 768kHz quartz crystal oscillation. 
Voo 18 - (Power) 
Vss 9 Voo supply terminal (+5V), Vss supply terminal (OV·GNO). 

.TRUTH TABLE 

CSO CSI RD WR Mode DO to 03 
L H L H Output Mode Read Data 

L H H L Input Mode Write Data 

- - L L Inhibit -
H - - - Not Selected Hi·Z 

- L - - Not Selected Hi·Z 

Note 1) -: "H" or "L" 
Note 2) Upper table is at ALE = H 

.ABSOlUTE MAXIMUM RAllNGS 

Parameter Symbol Conditions Ratings Unit 

Supply voltage Voo -0.3 to 7 V 

Input voltage VI GND=OV GND-0.3 to Voo+0.3 V 

Output voltage Vo GND-0.3 to Voo+0.3 V 

Operating temperature Topr -30 to 85 'C 

Storage temperature Tstg -55 to 150 'C 
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.RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min 

Supply voltage Voo - 4.S 

VIH - 2.2 
Input voltage (ex. CS I) 

VIL - -0.3 

VIH - VooXO.8 
Input voltage (CS 1) 

VIL -0.3 -
Time keeping source voltage VCLK - 2.0 

Crystal frequency fosc - -
Note: Time keeping source voltage guarantee crystal OSCillation and time counting . 

• ELECTRICAL CHARACTERISTICS 
.DC Electrical Characteristics 

Parameter Symbol 

Input leakage current III 

Input leakage current III 

low level output voltage VOL 

High level output voltage VOH 
Low level output voltage VOL 

Off state output current loz 

Operating supply current 1000 

.Terminal Capacitance 

Parameter Symbol 

Input Capacitance CI 

I/O Capacitance CI/O 

Conditions Applicable pin 

except DO to D3 
VI=O to Voo 

DO to D3 

IOL=2.SmA 
DO to D3 

10H= -400fJA 

IOL=2.SmA 

Vo=O to Voo 
STO'P 

Voo=SV, f=32kHz Voo 

Conditions Applicable pin 

f=IMHz except DO to D3 

f= lMHz DO to D3, STO·P 

.Data Retention Characteristic with Low Voltage Power Supply 

Parameter Symbol Conditions Min 

Data retention supply voltage VOOR CS1;£0.2XVoo 2.0 

Data retention current 100R Voo=2V, CSI ;£0.2 xVoo -
Chip select data hold time tCOR 2 

Operation recovery time tR 
See following figure 

2 

Data retention timing 

(Ta = - 30 to 8S·C) 

Typ Max Unit 

S.O S.S V 

- Voo+0.3 V 

- 0.8 V 

- Voo+0.3 V 

- VooxO.2 V 

- 6.0 V 

32.768 - kHz 

(Ta= -30 to 8S·C, Voo=SV± 10%) 

Min Typ Max Unit 

-1 - 1 fJA 

-10 - 10 fJA 
- - 0.4 V 

2.4 - - V 

- - 0.4 V 

-10 - 10 fJA 

- - 10 fJA 

(Ta=2S·C) 

Min Typ Max Unit 

- - 10 pF 

- - 20 pF 

(Ta = -30 to 8S·C) 

Typ Max Unit 

- 6.0 V 

- S fJA 

- - fJS 
- - fJS 

.... '''-4 :~ >to." ,-4_.0_V __ c_:_~O_~~~:" ~ '"} """''"_ 
/ -- "-

O.2xvoo O.2xVoo 

Note: When retaining data in the stand-by mode, supply voltage can be lowered within a certain range. Read or write cycle 
cannot be performed while the supply voltage is low. 
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eAC Electrical Characteristics 
o Read Mode (ALE = Voo Connect) (Voo=5V±10%, Vss=OV, Ta= -30 85°C) 

Parameter Symbol Conditions Min Typ Max Unit 

CSI setup time tSU(cst) - 1000 - - ns 

CS I hold time th(CSI) - 1000 - - ns 

Address setup time before read tSU(A-R) - 50 - - ns 

Address hold time after read th(R-A) - 10 - - ns 

RD access time tPZV(R-Q) CL = 150pF - - 120 ns 

Output floating time after read tPVZ(R-Q) - 0 - 70 ns 

Read recovery time t,ec(R) - 200 - - ns 

o Read Mode (ALE use) (Voo=5V± 10%, Vss=OV, Ta = -30 to 85°C) 

Parameter Symbol Conditions Min Typ Max Unit 

CSI setup time tSU(cst) - 1000 - - ns 

Address setup time before ALE tSU(A-ALE) - 50 - - ns 

Address hold tima after ALE th(ALE-A) - 50 - - ns 

ALE pulse width tW(ALE) - 80 - - ns 

ALE setup time before read tSU(ALE-R) - 0 - - ns 

ALE setup time after read tSU(R-ALE) - 50 - - ns 

RD access time tPZV(R-Q) CL = 150pF - - 120 ns 

Output floating time after read tpVZ(R-Q) - 0 ~ 70 ns 

Read recovery time t,ec(R) - 200 - - ns 

CSI hold time th(CSt) - 1000 - - ns 

OWrite Mode (ALE=Voo Connect) (Voo=5V±10%, Vss=OV, Ta=-30t085°C) 

Parameter Symbol Conditions Min Typ Max Unit 

CS I setup time tSU(CSI) - 1000 - - ns 

CSI hold time th(CSt) - 1000 - - ns 

Address setup time before write tSU(A-W) - 50 - - ns 

Address hold time after write th(W-A) - 10 - - ns 

Write pulse width tW(W) - 120 - - ns 

Data input setup time before write tSU(O-W) - 80 - - ns 

Data input hold time after write th(W-O) - 10 - - ns 
Write recovery time t,ec(W) - 200 - - ns 

o Write Mode (ALE use) (Voo=5V± 10%, Vss=OV, Ta= -30 to 85°C) 

Parameter Symbol Conditions Min Typ Max Unit 

CSI setup time tSU(cst) - 1000 - - ns 

Address setup time before ALE tSU(A-ALE) - 50 - - ns 

Address hold time after ALE th(ALE-A) - 50 - - ns 
ALE pulse width tW(ALE) - 80 - - ns 
ALE setup time before write tSU(ALE-W) - 0 - - ns 

Write pulse width tW(W) - 120 - - ns 
ALE setup time after write tSU(W-ALE) - 50 - - ns 
Data input setup time before write tSU(O-W) - 80 - - ns 
Data input hold time after write th(W-O) - 10 - - ns 

CS I hold time th(CSI) - 1000 - - ns 
Write recovery timE,! trec(W) - 200 - - ns 
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.Timing Chart 

o Read Mode (ALE=Voo) 

eSl 

AO-A3 
cso 

RD 

00-03 

o Read Mode (ALE use) 

eSI 

AO-A3 
esa 

ALE 

lID 

o Read Recovery Time 

Note: Conditions of V,H. V,L. VOH. VOL (READ MODE) 

VIH=2.2V (ex. CS1). VIH(CS1)=-tVoo. VOH=2.4V 

V'L=O.8V (ex. CS1). VldCS1)=i-Voo. VOL=O.4V 

OWrite Mode (ALE=Voo) 

eSl 

AO-A3 
cso 

WR 

00-03 

OWrite Mode (ALE use) 

eSl 

AO-A3 
CS() 

ALE 

WR 

DO-03 

OWrite Recovery Time 

Note: Conditions of V,H. V,L (WRITE MODE) 
4 

VIH=2.2V (ex. CS1). VIH(CS1)='5Voo 

1 
V'L=O.8V (ex. CS1). VldCS1)='5Voo 

I 
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.FUNCTION EXPLANATION 

.Reglster's Function Table 

Address of Registers and bit-content 

Add· Name of 
AS A2 AI AO ress Registers OS 

0 0 0 0 0 Sec I Sa 

I 0 0 0 I Sec 10 * 
2 0 0 1 0 Min I Mia 

3 0 0 1 1 Min 10 * 
4 0 1 0 0 Hou I Ha 

5 0 1 0 1 Hou 10 * 
6 0 1 1 0 Day I Oa 

7 0 1 1 1 Day 10 * 
8 1 0 0 0 Mon I Moa 

9 1 0 0 1 Mon 10 * 
A 1 0 1 0 Veal Va 

B 1 0 1 1 Vea 10 Vao 

C 1 1 0 0 Wee * 
0 1 1 0 1 Reg 0 SOsec 

ADJ 

E 1 1 1 0 Reg E tl 

F 1 1 1 1 Reg F TEST 

Data 

02 01 DO 

S4 S2 SI 

S40 S20 SIO 

Mi. Mi2 Mil 

Mi40 Mi20 MilO 

H. H2 HI 

PM/AM H2o HIO 

04 02 01 

* 020 010 

Mo. M02 MOl 

* * MOlo 

V. V2 VI 

V40 V20 VIO 

W. W2 WI 

IR~ 
FLA BUSV HOLD 

to ITR% 
STND MASK 

24/12 STOP RESET 

Note 1) * bit : "H", "L" is writsble but when read stste "L" is valid only. 
Note 2) BUSY bit : Output only. 

Count 

o to 9 

Ot05 

o to 9 

o t05 

o to 9 
o to 2 
orOto! 

o to 9 

o to 3 

o to 9 

o to 1 

o to 9 

o to 9 

o to 6 

-

-
-

Note 3) IRQ FLAG: "H", HL" is writable but "L" is valid only, when read stste"W or "L" is valid. 

Data (=00 to 03) of counter-register (=address 0 to C) has BCD code. 

Comment 

I second register 

10 seconds register 

1 minute register 

10 minutes register 

I hour register 

PM/AM,10hours register 

I day register 

10 days register 

I month register 

10 months register 

I year register 

10 years register 

Week Register 

Control Register 0 

Control Register E 

Control Register F 

SMC5242C has read pin (RD), write pin (WR), chip selects (CSO, CS1), address bus and data bus, therefore 

usage of this IC is similar to normal RAMs. 

Data bits of each register indicate the data as positive logic. 

PM/AM, ITRPT/STND, 24/12, these data bits have the following table format. 

PM/AM ITRPT/STND 24/12 

H PM ITRPT 24 

L AM STNO 12 
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·Functions of Registers (See Block Diagram and Register's Function Table) 

o Counter-Register 

The counter-register consists of a total of 13 registers with addresses from 0 to C. 

Functions of these Registers are timekeeping (seconds, minutes, hours) and calendar (days of month, 

months, years, days of week). 

Each counter uses BCD notation. The registers use positive logic for writing and reading on the data 

bus. 

1) Hou1'Hou1o Register (1 hour, 10 hours, PM/AM register) 

These registers are used for counting hours, and are also used for operating the 12/24 hours format 

counting. The [24/12J use of Reg F (control register F) selects this operation. 

, 24-hour operation : 0 to 23 hours counting 

. 12-hour operation : AM12 to AM11 hours counting 

PM12 to PM11 hours counting 

2) Year Register and Leap Year Distinction 

This register is for counting years and distincting leap years automatically untill 2,099 A. D. 

, Example SO, 84, 88 ............ 00 are leap years 

3) Wee Register (Week Register) 

This counter is constructed with limits of 0 to 6. User can set the contents of the week-register related 

with days of week freely. 

, Setting Examples 

Sun. Mon. Tue. Wed. Thu. Fri. Sat. 

WI L H L H L H L 

W2 L L H H L L H 

W4 L L L L H H H 

o Control-Registers 

The addresses of these registers are D, E, F and these functions monitor the internal condition, such 

as the 30 seconds error adjustment. 

1) Reg D (Register D) 

a. HOLD, BUSY 

HOLD bit is used with BUSY bit when data is read from and written to control-register. 

BUSY is a status bit which indicate that carry is occurring or not to second-counter when HOLD 

bit is set to logical "H". 

BUSY bit is only used for reading. 

, Procedure for reading and writing data to counter or control regjster (except Reg. D) 

HOLD bit Status of BUSY bit WRITE,READ Register 

H inhibit carry occurring 
H setting 

L carry not occurring· able 

Note: • carry occurring to second-c,ounter during HOLD=H, it can be corrected once automatically 

when HOLD bit is set "L". Be carefull to set HOLD bit to "L" immediately after writing/reading 

operation. 
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b. IRQ FLAG 

This is the status bit which corresponds to the STO·P output. It is used to indicate that a request 

of the interrupt to the .microprocessor is occurring. 

• STO'P Outpl,lt with IRQ FLAG. (When IRQ FLAG is read). 

ITRPT /STNO Mode STO'P Output IRQ FLAG Status 

H L H 
(Interrupt Mode) H (OPEN) L 

L L . H (during 7.8125ms) 
(Constant-period) 

H (OPEN) Output Mode L 

Note. "L" can be written to IRQ FLAG from outside and at this time 
STO'P output "H" (OPEN), "L" is same as upper table too. 

c. 30 sec A~J. 

This bit is used for second adjusting. 

• When 30 sec AOJ bit is set to "H" 
Seconds=at 30 to 59 sec.······Occurring cary to minute, Seconds become 00 

Seconds=at 01 to 29 sec.····-·Not occurring carry to minute, Seconds become 00 

· Automatic Return of 30 sec AOJ bit 

After writing "H", this bit hold "H" during 76.3jls, then it will automatically return to "L". 

While holding "H", writing "L" and operating other registers is inhibited. 

2) Reg E (Register E) 

C-36 

a. MASK 

The MASK bit control the STO'P output 

• STO'P Output with MASK bit (When "H", "L" is written to MASK bit) 

ITRPT /STNO Mode MASK STO'P Output 

H H Not Become ··L"· (Inhibit interrupt output) 

(Interrupt Mode) L Cancel MASK Operation 

L H Not Become "L" (7. 8125ms pulse nllt output) 
(Constant-period) 
Output Mode L Cancel MASK Operation 

Note: In Interrupt mode and at IRQ FLAG=H (STD'P=L), If MASK IS set to "H", STO·P will be 
"H" while MASK=H. 
In Constant-Period Output mode, at IRQ FLAG=H (STO'P=L), if MASK is set to ·H", but 
STD. P will not be ·H", moreover 7.8125ms pulse output. 

b. ITRPT/STNO 

This bit is used for mode selection of the STO· P output. 
• STD' P output mode with ITRPT ISTNO bit 

ITRPT /STNO Writing STO'P Output Mode 

H Interrupt mode 

L Constant-period output mode 

Note: Output period IS selected by to, tl (Both mode). 

Remarks 

-

Pulse width: 7.8125ms 



c. to, t, 

These bits select the output period from STD'P output terminal. 

• Selecting Period with to, t, 

Pulse width 

tl to period periodical output mode interrupt mode 

L L 1/64 second 7.8125ms depend on usage 

L H 1 second 7.8125ms depend on usage 

H L 1 minute 7.8125ms depend on usage 

H H 1 hour 7.8125ms depend on usage 

Note: Output-timing at 1 second, 1 minute or 1 hour penod IS carry occurring timing of ItS counter. 

3) Reg F (Register F) 

a. REST 

Bit for reseting that reset divider counter from 256Hz to under a second. 

While "H", reseting is continual. When it is set to "L", reseting is canceled. 

If CS1 is "L", this REST bit will also be "L" automatically. 

b. STOP 

This bit inhibits the counting into the a,192Hz divider stage and after. 

"H" write: STOP "L" write: restart 

c. 24/12 

"H" write: 24 hours Operation 

"L" write: 12 hours Operation (with AM, PM) 

Should a user changes this bit, then the data of the upper register from the hour counter will 

be interrupted, therefore, it will be necessary to rewrite. 

d. TEST 

Please convert this terminal to "L" . 

• OSCILLATION CIRCUIT 

Use only a quartz crystal (32.768kHz, impedance: under 30kO) and connect crystal to OSC1, OSC2. 

In order to adjust frequency, Ca and Co are needed as shown in the following figure, and also setting the 

control register is needed as shown in the following table. 

Ca is used for regulating frequency. 

The STD·P termimal is used for monitor purposes . 

• Circuit Construction 

R, 

Rl:formonitor 

v" Note: If Ca, Co are 
too large, when 
power is on at a 
lower tempera­
ture, the oscil­
lation may be 
impossible. 

• Control.flegister Setting for Adjusting Frequency 

D3 D2 DI DO 

Reg D L L - L 

Reg E tl to L L 

Reg F L L L L 

to. t, select penod. 

C-37 

I 



.PACKAGE DIMENSIONS 

18 

I~ 

O.898M.x (22 __ ) 

°lln~~ 

~ 

i! ,~ as 

.EXAMPLE OF APPLICATION 

.Using CPU 8085 

0.300-0.355 
(7.62-9.02) 

VDD-r--=.----.., 
CD 

C .. CD 
Ot015pF 

.Using SMC84COOAC or Z80® 

CS1 

VDD-..--...-:------, 

l8·pin DIP 

unit: inch 
(mm) 

SMC5242C 

03020100 

AD3 AD2 AD! ADO Rtl" WR 

CD 'r--~C=S~1---~--------------, 

SMC5242C 
C •. CD 
Ot015pF 03 02 01 00 

A3 A2 A1 AO 03 02 01 00 

SMC84COOAC or Z80<B> 
Z80" is a trademark of Zilog. 
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.OESCRIPTION 

PF350-51 

SLA 100Lseries 
CMOS LOW VOLTAGE GATE ARRAY 

.Low Voltage Operation· ·0.9V Min to 6.0V Max 

.CMOS I/O Compatible 

.Gate Densities From 1,600 to 8,000 Gates 

The SLA100L Series is a CMOS master slice, low voltage gate array fabricated using a low threshold process. 

It includes six models, with a gate capacity range of 1,600 to 8,000 gates. 

The low voltage design enables this series to operate from a single 1.5V or 3V battery. It is well suited for 

portable products and standard 5V applications. 

The SLA100L Series is also available with MSI cell libraries and can be designed with the same tools as 

the SLA6000 and SLA7000 Series . 

• FEATURES 

.Low voltage operation ........ ·· ...... ···· .... · .... ·0.9V Min (Operating voltage: 0.9 to 6.0V) 

.Six models covering a gate capacity of 1,600 to 8,000 gates 

.Suitable for portable product applications 

.Short turn-around time 

.SLA100L SERIES 

~ 
0 

SLA116L SLA122L SLA134L SLA149L SLA162L SLA180L 
Parameter 

Gates (2·input NAND) 1.632 2,232 3.432 4.900 6,210 8,000 

Technology SILICON GATE CMOS 2 LAYER METALLIZATION 

I/O level CMOS 

Internal gate 8.5ns (1 .5V Standard) 3.0ns (3. OV Standard) 

Delay time Input buffer 12.0ns (1.5V Standard) 4.0ns (3. OV Standard) 

Output buffer 40.0ns (1 .5V Standard) 14.0ns (3.0V Standard) CL=15pF 

For the SLA100L Series, the coefficient of delay is the typical value with Voo= 1.5V 
Coefficient of delay in the MSI cell library, multiplied by the maximum and minimum coefficients at the 

minimum and maximum operating voltages. For the applicable coefficient, contact us. 

Total ports for I/O 70 82 104 128 150 170 

Total ports for Power/GND 
8 8 8 8 8 8 (Max) 

Output mode Normal, Open·drain, 3'state, Bi·directional 

0 

0: Under development 
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·ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Param~tEir Symbol . Ratings Unit 
Supply voltage Voo -0.3 to 6.5 V 
Input voltage VI -0.3 to Voo+0.3 V 
Output voltage Vo -0.3 to Voo+0.3 V 
Storage temperature TSl2 -65 to 150 'C 

.RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage 
Voo 1.5V (Standard) 1.35 1.50 1.65 V 

Voo 3V (Standard) 2.70 3.00 3.30 V 
Operating voltage Voo 0.90 - 6.00 V 
Operating temperature Too< 0 - 70 'C 

.ELECTRICAL CHARACTERISTICS (Ta=O to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply current 100 Stand-by. Voo=1.5V - - 2.0 pA 

100 Stand-by. Voo=3.0V - - 2.0 pA 

High level output voltage VOH Voo= 1.5V.loH= -0.23mA 1.3 - - V 

VOH Voo=3.0V.loH= -0.6mA 2.7 - - V 

Low level output voltage VOl. Voo= 1.5V.10l. =0. 7mA - - 0.2 V 

VOl. Voo=3.0V,loL = 1.7mA - - 0.3 V 

High level input voltage VIH Voo= 1.5V 1.1 - - V 

VIH Voo=3.0V 2.0 - - V 

Low level input voltage VIL Voo= 1.5V - - 0.4 V 

VIL Voo=3.0V - - 1.0 V -
Input leakage current III -200 - 200 nA 

Type Pin No. Package name SLAI16l SLAI22l SLA134l SLA149l SLA162l SLAI80l 
28pin C28 0 0 0 0 

Plastic DIP 40pin C40 0 0 0 0 
42pin C42 0 0 0 0 

Plastic shrink DIP 64pin 564 0 0 0 0 0 
44pin F44-2 0 0 0 
60pin F60-2 0 0 0 0 0 
60pin F60-5 0 0 0 0 0 
64pin F64-5 0 0 0 0 0 

Plastic QFP 80pin FSO-5 0 0 0 0 0 
IOOpin Fl00-5 0 0 0 0 
128pin F128-8 0 0 0 0 
I 44pin F144-8 0 0 
160pin F160-8 0 0 0 
89pin G89 0 0 0 0 

Plastic PGA 
132pin G132 0 0 0 0 0 
176pin G176 0 0 
208pin G208 0 
44pin J44 0 0 0 0 0 

PlCC 68pin J68 0 0 0 0 0 
84pin J84 0 0 0 
72pin P72 0 0 0 0 

Ceramic PGA 
lUpin P132 0 0 0 0 0 
I 76pin P176 0 0 
208pin P208 0 

0: Available, 0: Under development 
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.PERFORMANCE CURVES 

.Output Current 

IOL-VOl 

) 
Ta~25'C 

(rnA 

12 

10 

,I J 
-Voo?OV/ 3.0 

/ V 
/ ./' 

:-- 2.0 

jl V 
li/ 1.5 I--" 

8 

6 

4 

o J:: 1.0 
o 0.2 0.4 0.6 0.8 1.0 1.2 

(V) 
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120 
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J. 80 

60 

40 

20 

o 
o 

VOL 
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/ 
/ ./ TpHL 
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V 
./' 

... ~ 
TPLH -- 3.0V 

i--- --TpHL 

:::::. ~ 3.0V 

20 40 60 80 100 120 
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.Delay Time, Power Dissipation 

) (% 
200 
180 
160 
140 

J.120 
100 
80 
60 
40 
20 

I--
I--

o 
o 

I I 
-~a~~5'C I I 

r--Voo~ 1.5V, tpd~ 100 

\ 
\ 

" t--

3 4 

Voo 

r---. 

6 
(V) 

(% ) 

120 

110 

J. 100 

90 

80 

Voo ~ 1.5 - 3.0V 
rTa~25·e. Tpd~IOO- -

/' 

/' 
,/' 

V 
", 

-20 0 20 40 60 80 
ee) 

Ta 

IN 

Measuring Circuit 

Measuring Circuit 

P-f 
(W/gate) 

Vpp=Voo 
Ta=25 ["Cl 

r--+--+-,L,~1.5 

1.0 

10' 
(Hz) 

I 

0-3 



.GATE ARRAY DESIGN FLOW 
CUSTOMER 

CONCEPTUAL 
DESIGN 

~ 
DEVELOP WORKING 
BREADBOARD 

~ 
MACROCELL 
CONVERSION 

! 
SCHJ;:MATIC 
CAPTURE 

• 
SIMULATION 

I 

SIMULATION 
APPROVAL 
(IF S·MOS DOES CAPTURE 
AND SIMULATION.) 

SAMPLE APPROVAL 

0-4 

OR 

OR 

OR 

"-

JI 

S·MOS 

MACROCELL 
CONVERSION 

~ 
SCHEMATIC 
CAPTURE 

* 
SIMULATION 

RESIMULATION AND 

I VERIFICATION 

t 
AUTO·ROUTING 

t 
RESIMULATION AND 
VERIFICATION 

• 
P.G. TAPES. 
MASK MAKING. 
TEST PROGRAMS 

• 
SAMPLE PRODUCTION 

L 
PRODUCTION 



PF109-52 

SLA6000Series 
CMOS HIGH SPEED GATE ARRAY 

• DESCRIPTION 

.2 Micron Dual Layer Metal 

.8 Sizes 

.Fast Design Cycle 

The SLA6000 Series consists of a group of B CMOS Gate arrays with gate counts from 513 to 6,206 gates. The 

series is fabricated utilizing our 2 micron high speed CMOS silicon gate technology to achieve propagation delays 

of t8ns for the internal gates and 3 ns-Bns for the I/O buffers. All I/O buffers are TTL and CMOS compatible 

which make this series an ideal choice for replacing existing discrete logiC as well as for new designs . 

• FEATURES 

.High speed silicon gate CMOS technology 

.TTL and CMOS I/O compatible 

.High output drivercapability 

.Gate densities from 513 to 6,206 gates 

"Hard" MSI macrocells for superior AC performance 

.Cell libraries, software, and documentation available for IBM® PC compatibles with Future Net or OrCAD 

and Daisy and Mentor systems 

IBMiII> is a registered trade mark of International BUSiness Machines . 

• SLA6000 

~ SLA6050 SLA6080 SLA6140 SLA6170 SLA6270 SLA6330 SLA6430 SLA6620 
Parameter 

Gates (2·input NAND) 513 820 1,394 1,746 2,667 3,312 4,342 6,206 

---

Technology SILICON GATE CMOS 2 LAYER METALLIZATION 

I/O level 
., 

Internal gate 

*'. *2 
Delay tirne I nput buffer 

.2 
Output buffer 

Total ports for I/O 48 60 
(Terminals only for 

( 6 ) (6 ) input port) 

Output mode 

.1 Typical fanout 2, 1 mm of Interconnect 

.2 Standard I/O cell 

TTL, CMOS 

1 .8ns (standard) 

tPlH= 3 ns, tPHl = 4 ns (standard) 

tPlH= 6 ns, tpHl = 8 ns (standard) CL =30pF 

74 82 100 110 126 154 

(6 ) ( 6 ) ( 6 ) ( 6 ) (6 ) ( 8 ) 

Normal, Open-drain, 3-state, Bi·directional 
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• ABSOLUTE MAXIMUM RATINGS , (Vss=OV) 

, Parameter Symbol Ratings Unit 

Supply Voltage Voo -0.3 to 7.0 V 

Input Voltage VI -0.3 to Voo+0.3 V 

Output Voltage Vo -0.3 to Voo+0.3 V 

Storage Temperature Tstg -65 to 150 ·C 

• RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply Voltage Voo - 4.75 5.00 5.25 V 

Operating Temperature Toll' - 0 - 70 ·C 

• ELECTRICAL CHARACTERISTICS (Voo=5V±5%. Vss=OV. Ta=O to 70·C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply Current 100 Standby - 2 - fJA 

High level output 
VOH 

Voo=4.75V 
2.4 - - V 

voltage IOH=-6mA 

Low level output 
VOl 

Voo=4.75V - - 0.4 V 
voltage IOL=6mA 

High level input voltage VIH Voo=5.25V 2.0 - - V 

Low level input voltage VIL Voo=4.75V - - 0.8 V 

Input leakage current lu - -I - I fJA 

Type Pin No. Package name SLA6050 SLA6080 SLA6I40 SLA6I70 SLA6270 SLA6330 SLA6430 SLA6620 
14pin CI4 0 0 
16pin CI6 0 0 
18pin CI8 0 0 

Plastic DIP 24pin C24 0 0 0 0 
28pin C28 0 0 0 0 0 
40pin C40 0 0 0 0 0 
42pin C42 0 0 0 0 0 
44pin F44-2 0 0 0 0 
46pin F46-5 0 0 0 0 0 0 0 

Plastic OFP 
60pin F60-2 0 0 0 0 0 0 
60pin F60-5 0 0 0 0 0 0 0 
80pin F80-5 0 0 0 0 0 

100pin F100-5 0 0 0 0 
Ceramic OFP 148pin HI48 0 0 0 

Plastic SOP 
24pin M24 0 0 0 
28pin M28-2 0 0 
28pin S28 0 

Shrink DIP 42pin, S42 
64pin S64 0 0 0 

Ceramic 
64pin P64 0 0 0 0 

PGA 72pin P72 0 0 0 
I 32pin PI32 0 0 0 0 
44pin J44 0 0 0 0 0 0 0 

PLCC 68pin J68 0 0 0 0 0 0 
84pin J84 0 0 0 0 0 

0: Available 
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• PERFORMANCE CURVES 
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PF320-52 

. SLA 7000Series 

.DESCRIPTION 

CMOS HIGH SPEED GATE ARRAY 
.1.5 Micron Dual Layer Metal 
.7 Sizes 
.Fast Design Cycle 
.Bipolar Speeds 

The SLA7000 Series consists of a group of 6 CMOS gate arrays with gate counts from 1,632 to 16,250 

gates. The series is fabricated utilizing our 1.5 micron high speed CMOS silicon gate technology to achieve 

propagation delays of 1.0ns for the internal gates. All I/O buffers are TTL and CMOS compatible which 

makes this series an ideal choice for replacing existing discrete logic as well as for new designs requiring 

very high speed and/or high gate counts . 

• FEATURES 

.Very high speed silicon gate CMOS technology 

.TTL and CMOS I/O compatible 

.High output drivercapability 

.Gate densities from 1,632 to 16,250 gates 

."Hard" MSI macrocells for superior AC performance 

.Cell libraries, software, and documentation available for IBM® PC compatibles with Future Net or OrCAD 

and Daisy and Mentor systems 
IBM® is a registered trade mark of International Business Machines . 

• SLA7000 SERIES 

~ SLA7220 I SLA7800 ISLA790S*3 SLA7160 SLA7340 SLA7490 SLA7620 
Parameter 

I 

I 

I 

Gates (2·input NAND) 1,632 2,232 3,432 4,900 6,210 8,000 

I 

16,250 

f-----. 

Technology SILICON GATE CMOS 2 LAYER METALLIZATION 

I/O level TTL, CMOS 

*1 
Internal gate 1.0ns 

* 1. *2 
Delay time Input buffer tPLH = 1 .9ns, tPHL = 3 Ans 

*2 
Output buffer tpLH = 5. 5ns, tPHL = 4. 7ns, CL = 30pF 

Total ports for I/O 

~-'.j:: IT-J~~r~~Ol-~:~ --

Total ports for Power/GND 
(Max) 

Output mode 

*1 TYPical fanout of 2, 1mm of Interconnect. 
* 2 Standard I/O cell. 
* 3 Sea of Gates (approx 8K usable gates.) 

Normal, Open·drain, 3·state, Bi·directional 
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.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter' 'Symbol Ratings Unit 
Supply voltage Voo -0.3 to 7.0 V 
Input voltage VI -0.3 to Voo+0.3 V 
Output voltage Vo -0.3 to Voo+0.3 V 
Storage temperature Tstg -65 to 150 ·C 

.RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min Typ Max Unit 
Supply voltage Voo - 4.75 5.00 5.25 V 
Operating temperature Topr - 0 - 70 ·C 

.ELECTRICAL CHARACTERISTICS (Voo=5V±5%, Ta=O to 70·C) 

Parameter Symbol Conditions Min Typ Max Unit 
Supply current , 100 Standby - 2 - p,A 

High level output voltage VOH 
Voo=4.75V 2.4 - - V IOH=-6mA 

Low level output voltage VrA. 
Voo=4.75V - - 0.4 V 
IOl =6mA 

High level input voltage VIH Voo=5.25V 2.0 - - V 
Low level input voltage Vil Voo=4.75V - - O.B V 
Input leakage current III - -.1 - 1 p,A 

Type Pin No. Package name SLA7160 SLA7220 SLA7340 SLA7490 SLA7620 SLA7BOO SLA790S 
2Bpin C2B 0 0 0 0 

Plastic DIP 40pin C40 0 0 0 0 
42pin C42 0 0 0 0 

Plastic shrink 01 P 64pin S64 0 0 0 0 0 
44pin F44-2 0 0 0 
60pin F60-2 0 0 0 0 0 
60pin 1'60-5 0 0 0 0 0 
64pin F64-5 0 0 0 0 0 

Plastic QFP BOpin FBO-5 0 0 0 0 0 
100pin Fl00-5 0 0 0 0 
12Bpin F128-8 0 0 0 0 0 
144pin F144-8 0 0 0 
160pin F160-8 0 0 0 0 
89pin G89 0 0 0 0 

Plastic PGA 
132pin GI32 0 0 0 0 0 0 
176pin G176 0 0 0 
208pin G208 0 0 
44pin J44 0 0 0 0 0 

PLCC 68pin J68 0 0 0 0 0 
84pin J84 0 0 0 0 
72pin P72 0 0 0 0 

Ceramic PGA 
132pin P132 0 0 0 0 0 0 

- 176pin P176 0 0 0 
208pin P208 0 0 

o : Available 0: Under Development 
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PF351-51 

SLA 700Bseries 
CMOS HIGH SPEED & HIGH OUTPUT GATE ARRAY 

.High Output Drive Capability 

.Adaptable to CMOS and STTL Applications 

.TTL and CMOS 1/0 Compatible 

.Gate Densities from 800 to 2,400 Gates 
.DESCRIPTION 

The SLA700B series is a multi-pin, high output CMOS gate array, an enhanced version of the SLA7000 

Series. The series is fabricated using our advanced 1.5 micron CMOS technology and can deliver up to 

24mm 10L . 

• FEATURES 

.Multiple I/O pin configuration 

.High output drive capability (loL = 24mA) 

.Very high speed operation (typical delay time: tOns) 

.Adaptable to CMOS and STIL applications 

.Library compatibility with our SLA7000 Series 

.Cell libraries, software, and documentation available for IBM® PC compatibles with Future Net or OrCAD 

and Daisy and Mentor systems 

• SlA700B SERIES 

~ SLA7088 
Parameter 

Gates (2·input NAND) 

Technology 

I/O level 

* 1 
Internal gate 

* t, *2 
Delay time Input buffer 

*2 
Output buffer 

Total ports for I/O 

Total ports for Power/GND 
8 (Max) 

Output mode 

* 1 Typical fanout 2. Imm of interconnect 
* 2 Standard I/O cell 

825 

84 

( 16) 

IBM® is a registered trade mark of International Business Machines . 

SLA7158 SLA7248 

1.500 2.482 

SILICON GATE CMOS 2 LAYER METALLIZATION 

TTL, CMOS 

1.0ns 

tPLH = 1 "ns, tPHL = 3 .4ns 

tPLH = 5 .5ns, tPHL = 4. 7ns CL =30pF 

100 122 

8 ( 16) 8 ( 16) 

Normal, Open·drain, 3·state, Bi·directional 
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.ABSOLUTE MAXIMUM RATINGS (Vss= OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.3to7.0 V 

Input voltage VI -0.3 to Voo+0.3 V 

Output voltage Vo -0.3 to Voo+0.3 V 

Storage temperature Tstg_ -65 to 150 °C 

IlRECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min Typ Max Unit 
Supply voltage Voo - 4.75 5.00 5.25 V 
Operating temperature Topr - 0 - 70 °C 

.ELECTRICAL CHARACTERISTICS (Voo=5V±5%, Ta=O to 70°C) 

Parameter Symbol Conditions Min Typ Max Unit 
_Supply current 100 Standby - 2 - p.A 

High level output voltage VOH 
Voo=4.75V 2.4 - - V IOH= -24mA 

Low level output voltage VOL 
Voo=4.75V - - 0.4 V IOL=24mA 

High level input voltage VIH Voo=5.25V 2.0 - - V 
Low level input voltage' VIL Voo=4.75V - - 0.8 V 
Input leakage current III - -I - I p.A 

Type Pin No. Package name SLA708B SLA715B SLA724B 
28pin C2S 

Plastic DIP 40pin C40 
42pin C42 

Plastic shrink DIP 64pin S64 0 0 0 
44pin F44-2 
60pin F6D-2 
60pin F60-5 
64pin F64-5 

Plastic QFP SOpin FBO-5 0 0 0 
100pin F100-5 0 0 0 
12Bpin FI2B-B 0 0 
I 44pin F144-S 0 
160pin F160-S 
B9pin GS9 0 0 0 

Plastic PGA 
I 32pin GI32 0 0 0 
176pin GI76 
20Bpih G208 
44pin J44 

PLCC 6Bpin J6B 0 0 0 
S4pin JB4 0 0 0 
72pin P72 0 0 0 

Ceramic PGA 
I 32pin PI32 0 0 0 
I 76pin PI76 
208pin P20B 

0: Available 0: Under development 
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PF363-51 

SLA8000Series 
CMOS HIGH SPEED GATE ARRAY 

.High Speed Silicon Gate CMOS Technology 

.TTL and CMOS I/O Compatible 

.High Output Drive Capability 

.Gate Densities From 5,304 to 38,550 Gates 
(Sea of Gates) 

• DESCRIPTION 

The SLA8000 Series is a super-high-speed, densely-packaged master slice CMOS,_gate array (sea of gates), 

The SLA8000 series comes in seven models. They can accommodate up ,to 16K usable gates to meet a 

variety of logical design requirements in special processor and controller applications . 

• FEATURES 

.Super-high speed: tpd (typ)=0.8ns/gate 

.High performance applicable to LSTTL application area 

.24mA (Max) current available with 3 I/O cell in parallel 

.Input cells and Bi-directional cells are provided with pull-up/pull-down resistor 

.SRAM, ROM cells library are available 

.Mega-cells capability 

.Gate densities from 5,304 to 38,550 gates 

.Actual ability for routing: 40 to 50% of total gates . 

• SLA8000 SERIES 

~ SLA827S SLA847S SLA872S 
Parameter 

Gates (2·input NAND) 5,304 9,416 14,336 

SLA890S SLA883S 

18,300 22,680 

SLA8FOS 

30,000 

Technology SILICON GATE CMOS 2 LAYER METALLIZATION, SEA OF GATES 

I/O level 

.1 
Internal gate 

* I. *2 
Delay time Input buffer 

.2 
Output buffer 

Total ports for I/O 82 

Total ports for Power/GND 
4 

(Max) 

Output mode 

• 1 Typical fanout of 2, Imm of interconnect 
.2 Standard I/O cell. 

TTL, CMOS 

0.8ns (Typ) 

1.4ns (Typ) 

3.5ns (Typ) CL=15pF 

108 136 152 168 194 

4 4 4 4 4 

Normal, Open·drain, 3·state, Bi·directional 

SLA8.J3S 

38,550 

222 

4 
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.ABSOLUTE MAXIMUM RATINGS (Vss-OV) -
Parameter Symbol Ratings Unit 

Supply voltage Voo -0.3 to 7.0 V 
Input voltage VI -0.3 to Voo+0.3 V 
Output voltage Vo -0.3 to Voo+0.3 V 

Storage temperature TSII -65 to 150 'C 

.RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo - 4.75 5.00 5.25 V 
Operating· temperature Topr - 0 - 70 'C 

.ELECTRICAL CHARACTERISTICS (Voo=5V±5%. Ta=O to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply current 100 Stand·by - 2 - p.A 

High level output voltage VOH 
Voo=4.75V 

2.4 - - V 
IOH= -6mA 

Low level output voltage Va. 
Voo =4.75V - - 0.4 V 

IOl =6mA 
High level input voltage VIH Voo=5.25V 2.0 - - V 

Low level input voltage Vil Voo=4.75V - - 0.8 V 

Input leakage current III - -I - 1 p.A 

Type Pin No. Package Name SLA827S Sl.A847S SLA872S SLA890S SLA8B3S SLA8FOS SLA8.J3S 
28pin C28 0 0 0 

Plastic DIP 40pin C40 0 0 0 
420in C42 0 0 0 

Plastic shrink DIP 64pin S64 0 0 0 0 0 
440in F44-2 0 0 0 0 0 
60pin F80-2 0 0 0 0 0 
60pin F80-5 0 0 0 0 0 
64pin F64-5 0 0 0 0 0 
80pin F80-5 0 0 0 0 0 

Plastic QFP IOOpin FIOO-5 0 0 0 0 0 0 
I 280in F128-8 0 0 0 0 0 
I 44pin FI44-8 0 0 0 0 0 
160pin F160-8 0 0 0 
I 96pin F196-9 0 0 0 
230pin F230-9 0 0 
89pin G89 0 0 0 0 0 

I 32pin GIS2 0 0 0 0 0 0 
Plastic PGA I 76pin GI76 0 0 0 

208pin G208 0 0 
240pin G240 0 0 0 
44pin J44 0 0 0 0 0 

PLCC 
68pin J68 0 0 0 0 0 
84pin J84 0 0 0 0 0 

I 32pin JIS2 0 
132pin PI32 0 0 0 0 0 0 

Ceramic PGA I 76pin PI76 0 0 0 
208pin P208 0 0 

o : Available 0 : Under development 
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PF243-51 

SSC1000Series 
CMOS STANDARD CELL 

.Gate Densities Up To 12,000 Gates 

.A Large Cell Library 

.Minimal Delay Time Variance for 
Consistent Performance 

.DESCRIPTION 
The SSC1000 Standard Cell Series consists of 2Q basic master chips. A system utilizing up to 12,000 gates 

can be implemented on a single chip. 
This family is fabricated using our advanced 1.8 micron dual layer metal CMOS process which results in 

very low power and very high speed performance. 
The functions of the cell library are compatible with those of the SLA Gate Array Series and easy conversion 

from SLA6000 Series Gate Array design is possible. 

The minimal delay time variance between the internal cells simplifies the design stage, and allows the speed 
to be as high as the TTL74S Series . 

• FEATURES 
eUsable for designs up to 12,000 gate complexity 
eVery high speed (Typical delay time: l.4ns) 

eCel1 functions compatible with the SLA gate array series 

eCell functions correspond to TTL74 Series 
eMinimal delay time variance between cells 

ella compatible with TTL or CMOS 
e/lo high switching speed 
eHigh output drive 

eLow voltage operation at VDD = 2.4V possible 

eSRAM, ROM cells are available 

.SSC1000 SERIES 

~: Parameter 

Gates (2·input NAND) 

SSCIOIO to SSCI200 

12,000 gates (Max) 

Technology SILICON GATE CMOS 2 LAYER METALLIZATION 

I/O level TTL, CMOS 

Internal gate l.4ns (2·input NAND F.O. = 2, 1=2mm) 

Delay time Input buffer 3 to 4 ns (standard) 

Output buffer 4 to 6 ns CL = 30pF (standard) 

Total ports for I/O 192 (Max) 

Input mode TTL, CMOS, Pull-up, Schmidt (Buffer & Inverter) 

Output mode 
Normal, Open-drain, 3-state, Bi-directional 

IOL =4mA, 6mA, 14mA 
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·ABSOLUTE MAXIMUM RATINGS evss=ov. Ta=25·C) 

Parameter Symbol Ratings Unit 
Supply voltage Voo -0.3 to 7.0 V 
Input voltage VI , -0.3 to Voo+0.3 V 
Output voltage Vo -0.3 to Voo+0.3 V 
Output current/pin 10 ±IO· mA 
Power dissipation Po 250 mW 
Supply current loo/Iss 50 mA 
Storage temperature Tstg -65 to 150 ·C 

.RECOMMENDED OPERATING CONDITIONS 
• Apply 4mA, SmA DRIVER 

Parameter Symbol 
TTL Input level CMOS Input leve! Low voltage operating 

Unit 
Min Typ Max Min Typ Max Min Typ Max 

Supply voltage Voo 4.75 5.0 5.25 4.5 5.0 5.5 2.4 - 5.5 V 
Input voltage VI Vss - Voo Vss - Voo Vss - Voo V 
Operating temperature Topr 0 - 70 -20 - 80 -20 - 85 ·C 

*fMAX= I MHz at low voltage operation 
.ELECTRICAL CHARACTERISTICS 

Parameter Symbol Conditions Min Typ Max Unit 
Supply current loos Standby - - 10 fJ.A 
High level output voltage VOH IOH=2. 4. 8mA* Voo=4.75V Voo-0.4 - - V 
Low level output voltage VOL IOL=4.6, 14mA* Voo=4.75V - - Vss+0.4 V 
High level input voltage (TTL) VIHI Voo=S.25V 2.0 - - V 
Low level input voltage (TTL) VILI Voo=4.75V - - 0.8 V 
High level input voltage (CMOS) VIH2 Voo=5.5V 3.5 - - V 
Low level input voltage (CMOS) VIL2 Voo=4.5V - - 1.0 V 
Input leakage current I LI -I - I fJ.A 

• selective 

.Series 11111111111111111118111118111811181111111 
PADS /~/~/~/~/~/~/~/~/~/~/~/~/~/~/~/~/~/~/~/~/ Type Pins Name 

16 CI6 0 0 
18 CI8 0 0 

Plastic DIP 24 C24 0 0 0 0 D 0 0 0 0 0 
28 C28 0 0 0 0 
40 C40 0 0 D 0 0 0 0 
42 C42 0 0 0 0 
60 F60 0 0 0 0 D 0 0 0 0 0 0 
80 F80 0 0 0 0 0 0 0 D 0 0 0 

Plastic QFP 100 F100-5 0 D D 0 0 0 0 
128 FI28-8 0 D D D 0 D 0 
144 F144-8 D D D D D 0 D 0 
160 F160-8 0 0 0 D 0 

Plastic SOP 28 M28 0 0 0 0 0 0 0 
64 P64 D D D D D 
72 P72 D D 

PGA 88 P88 D D D D D 
96 P96 D D 

120 PI20 D D 
132 PI32 D D 
44 J44 0 0 0 0 0 0 0 0 0 0 0 0 0 

PLCC 68 J68 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
84 J84 0 0 0 0 0 0 0 0 0 0 0 

0: Available D : Under development 
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PF321-02 

SED1180F/SED1181F 
CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

.64-bit High Voltage Resistant Output 

.1/64. to 1/128 in Display Duty 

.COMS High Voltage Resistant Process 

.DESCRIPTION 

The SED1180F and SED1181F are LCD Segment drivers which are used in conjunction with the SED1190F 

and SED1191F (LCD common drivers). 

They can drive a large dot-matrix LCD display with a duty ratio of 1/64 or higher . 

• FEATURES 

.Display duty ··········································1/64 to 11128 

.64-bit high voltage resistant output, LCD driver (Segment driver) 

.Rightward shift suitable for a 1/64-duty panel 

.Allows cascade-connection. Dasy-chain connection of enable pins can be used to minimize power 

consumption. (SED1180F only) 

.Power supply for the logic························ -5V±100f0 

.CMOS high-voltage-resistant process·········25V (Max) 

.SED1180F ........................................... ··4-bit bus data transfer 

.SED1181F ·············································Independent serial data input for each 32 segment 

.Package················································SO-pin QFP (plastiC) 

.BLOCK DIAGRAM 

SED1180F 

DO 
01 
02 
03 

LP 
XSCL 

EI 
ECL 

FR 

Vss 
V •• 
V, 
V, 
Vss' 

§ 4 

J 
~ ~a 

~ 
5 

-
-
rrrt. 
t-

t-

SEG 01 -31 ------------

II I 
LCD Driver 32bit -
Leval Shift 32bit 

Latch 32bit 

Shift Register 32bit 
"14 

Voltage Control I-
Shift Register 32blt 

Latch 32blt 

Level Shift 32blt 

LCD Driver 32bit I--

I j j 

SED1181F 

SEG 01 31 -------------

r r I 
LCD Driver 32bit -
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~ Latch 32bit 
DO - Shift Register 32b1t 
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TEST 
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Shift Register 32bit 
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. • PlN DESCRIPTION 
SEDn80F .' '. 

Pin Name Functions 

Outputs to Segment pins of LCD 
SEGO to 6S Output level changes at each latch 

. pulse LP falling-edge_ 

XSCL 
Shift clock for displayed data 
Falling-edge trigger 

LP Latch pulse for displayed data 
Falling-edge trigger 

FR LCD display frame signal 

EI Enable input; enabled on "H", disabled 
on "L~' 

A clock pulse for propagation of enable 
ECL signals 

Falling-edge trigger 

Enable output 
EO In cascade connection, EO of nth driver 

is connected to EI of (n + I)-th driver. 

DO to OS 4-bit display data input 

TEST Outputs shifted data input from 03 

Voo, Vss Power supply for the logic, 
Voo: OV(GNO), Vss: -5.0V 

Vi, Va, VSSH power supply for driving LCD, 
VOo>V2>Va>VssH 

.PlN CONFIGURATION 

SED1180F 

N NAME No. NAME 
5E';36 61 SEG56 
5E;37 62 SEG57 
5E';38 63 SEG58 
5E';39 64 SEG59 

i3 45 SEG40 65 SEG60 
SEG 2 46 SEG41 66 SEG61 

/1 SEG I 47 SEG42 67 SEG62 
,EG20 iO 48 SEG43 68 5EG63 
,EGI9 49 SEG44 69 VSSH 
,EGI8 50 .SEG45 70 V, 
,EGI7 51 SEG46 71 V. 

GI6 52 SEG47 72 Vsa 
liS 53 SEG46 73. .Yoo 

GI4 (SCl 54. SEG49 74 TEST 
GI3 lP 55 SEG50 75 EI 

38 FR 56 SEG51 76 ECl 
37 SEG32 57 SEG52 77 SEG31 
38 SEG33 58 SEG53 78 SEG30 
39 SEG34 59 SEG54 79 SEG29 

20 40 SEG35 60 SEG55 80 SEG28 
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SED1181F 

Pin Name Functions 

Outputs to Segment pins of LCD 
SEGO to 63 Output level changes at each latch 

pulse LP falling-edge 

XSCL 
Shift clock for displayed data 
Falling-edge trigger 

LP 
Latch pulse for displayed data 
Falling-edge trigger 

FR LCD display frame signal 

000 
Outputs serial display data input 
from ~O. 

001 
Outputs serial display data input 
from 01. 

00,01 
Input 2-bit serial display data (Data 
read at a XSCL falling·edge) 

Voo, Vss 
Power supply for the logic, 

Voo: OV (GNO), Vss: -5.0V 

V2, Va, VSSH 
Power supply for driving LCD, 

VOo>V2>Va>VssH 

Note: 
DO: serial display data corresponds to SEGO to SEG31. 
01: serial display data corresponds to SEG32 to SEG63. 

SEDl181F 

No. NAME No. NAME No. NAME No. NAME 
I SEG27 21 SEG 7 41 SEG36 61 SEG56 
2 SEG26 22 SEG 6 42 SEG37 62 SEG57 
3 SEG25 23 SEG 5 43 SEG38 63 SEG58 
4 SEG24 24 SEG 4 44 SEG39 64 SEG59 
5 SEG23 25 SEG 3 45 SEG40 65 SEG60 
6 SEG22 26 SEG 2 46 SEG41 66 SEG61 
7 SEG21 27 SEG I 47 SEG42 67 SEG62 
8 SEG20 28 SEG 0 48 SEG43 68 SEG63 
9 SEGI9 29 000 49 SEG44 69 VSSH . 

10 SEGI8 30 NC 50 SEG45 70 V, 
II SEGI7 31 NC 51 SEG46 71 V, 
12 SEGI6 32 01 52 SEG47 72 Vss 
18 SEGI5 33 DO 53 SEG48 73 Voo 
14 SEGI4 34 XSCl 54 SEG49 74 DOl 
15 SEGI3 35 lP 55 SEG50 75 NC 
18 SEGI2 36 FR 56 SEG51 76 NC 
17 SEGII 37 SEG32 57 SEG52 77 SEG31 
18 SEGIO 38 SEG33 58 SEG53 78 SEG30 
19 SEG 9 39 SEG34 59 SEG54 79 SEG29 
20 SEG 8 40 SEG35 60 SEG55 80 SEG28 



.ABSOLUTE MAXIMUM RATINGS (Voo=OV) 

Parameter Symbol Ratings Unit 

Supply voltage (1 ) Vss -7.0 to 0.3 V 

Supply voltage (2) 
VSSH 

V2, Va 
-28.0 to 0.3 V 

Input voltage V, Vss-0.3 to 0.3 V 

Operating temperature Topr -20 to 7S ·C 

Storage temperature Tste -6S to ISO ·C 

Soldering temperature and time Tso' 260·C • lOs (at lead) -

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics (Voo=OV, Vss= -SV± 10%, Ta= -20 to 7S·C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage (I) Vss -S.S -S.O -4.S V 

V2 VSSH - Voo V 

Supply voltage (2) Va VSSH - Voo V 

Recommended VSSH -2S.0 - -14.0 V 
VSSH 

Operable VSSH* -25.0 -5 .. 0 V -

High level input voltage V'H 0.2Vss - Voo+0.3 V 
Low level input voltage V'L Vss-0.3 - 0.8Vss V 

High level output voltage VOH IOH=-0.6mA -0.4 - - V 

Low level output voltage VOL IOL=0.6mA - - Vss+0.4 V 

Input leak current III Ov;:;';V,;:;,;VSS - 0.05 2.0 p,A 

Output lea k current ILO Ov;:;';Vo;:;';Vss - O.OS S.O p,A 

Shift clock XSCL - - 6.0 MHz 
Frame signal FR - 1/60 - S 

Input capacitance C, Ta=2S·C - S.O 8.0 pF 

VSSH= -20.0V - 1.9 2.9 
VOH=Voo-O.5V 

VssH=-14.0V - 2.4 3.9 
Segment output RSEG Va. =VSSH+O.5V 

VSSH= - 9.0V 3.6 7.0 
kg 

on resistance 
-

SEG /bit 
VSSH= - 5.0V - 11.5 500.0 

Quiescent current IQ 
VSSH= -25V, Vss= -5.SV - 0.05 SO p,A 
V,=Voo 

FR cyc'e= Vss= -5.0V 
SED 16.7ms V'H=VDD. V,l =Vss - 90 200 1180 EClcycle= LP cycle = I SOttS 

Operating current 
Issa 

ISps XSCL=1.5MHz p,A 
for the logic (duty50%) 

SED FR cycle= All data if!lll! reversed tit 
850 1200 1181 I SOps by tit. -

(duty50%) AliouIputpns,,,,operod. 

FR cyc'e= vss= -UV. V,= -tOV 
SED IS.7ms V,=-II.OV. V .. =-!t.1V - 40 80 1180 ECLcycle= V,H=VDD. V'l=VSS 

Operating current ISps LP cycle = I SOIlS 

for LCD IssHo XSCL = I. 5MHz p,A 

SED FR cycle= (duty50%) 
ISOttS All data inpotreversed tit - 70 100 1181 (duty50%) by lil 

AlloUlpUtpns,,,,operod. 

* Operable VSSH indicates its functionally operable range although the driver output ON resistance becomes higher than with 
recommended VSSH. 
To determine the voltage, we recommend to test the driver with a liquid crystal panel. 
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.AC Electrical Characteristics (VOO=OV. Vss= -5.0V± 10%. Ta= -20 to 75"C) 

Parameter Symbol. Conditions Min Typ Max Unit 

Shift clock cycle tCLC 166 - - ns 

Shift clock "H" width tWCLH 63 - - ns 

Shift clock "L" width tWCLL 68 - - ns 

Data setup time tos 50 - - ns 

Data hold time tOH 30 - - ns 

Enable clock "H" width tWECH *3 100 - - ns 

Enable clock "L" width tWECL *3 100 - - ns 

Enable data setup time tEDS *3 50 - - ns 

Enable data hold time tEDH *3 20 - - ns 

Enable clock delay time tEOR *3 -10 - - ns 

Enable clock setup time tECS *3 70 - - ns 

Latch pulse "H" width tWLPH *, 110 - - ns 

Latch pulse "L" width tWLPL 220 - - ns 

Latch timing tLT 100 - - ns 

Latch hold time tLH 0 - - ns 

Latch pulse data setup time tLOS *2. *8 140 - - ns 

Latch pulse data hold time lLOH *2. *3 50 - - ns 

Permissible frame signal delay tOFR -500 - 500 ns 

Input signal rise time t, - - *4 
Input signal fall time tf - - *4 
Enable output delay tpo *3 20 - 150 ns 

Serial data output delay tpo 20 - 150 ns 
-, twu>H=160ns (Min) when LP is used as EI data. *3 Applicable to SED1180F only. 
*2twl,PH=250ns (Min) when EO output is reset with LP. (tr=tf=25ns) *4 tr. tf<(tcu:-!v.wi-twcu)I2. where tr. tf;>;5Ons . 

• Tlmlng Chart 
SEDI180F 

FR 

LP 

FR 

LP 

EI 

ECL 

XSCL 
* 
00-03 t 1 2 3 ~:~\ 15 16 1 15 16 1 

EO 

FR 

LP 

EI 

ECL 

XSCL 

EO 

E-4 

*mto(j) of DO to 03 incicate 
SEDll80F cascada nwnbers. 

_On the screan, 03 is to the ItfI: and DO is to tne fight. 

--'--------,X~~:~ __ 
tIWR-l 

Vll1=O.2xVss 
VIL=O.8xVss 

*1 Used when ED 
is reset with LP 

SEDI181F 

FR 

LP 

FR 

LP 
XSCL 

5 61 62 63 64 1 2 3 

...... ,,.JLJLJLJLJLJLJ 

DO, Dl n 1 3~:~:~~::~ 
000-001:::- ~:::::::::--::::~~~:::c:x::x:: 

FR 

LP 

XSCL 

DO-Dl 

VIH""O.2xVss 
VIL =O.8xVss 

_______ ~ ~v,,~ ___ __ ~v," 

c:!'''' 
------~I' t-tLT~'--t--t-"'-"==='=== 

to.c'''---' ___ I 

DOO-D01-r~ __ ~'~ ___ /~ ____ 



eSEG output Signal Timing Characteristics 

lP \ VIL 

FR )< 
tLPSO 

SEG out 

V,H 
VIL 

~ 

VIH=0.2Vss 

VIL =0.8 Vss 

tFRSD 

Vn-0.5V 
Voo. V2 

Vn+0.5V 

(Voo=OV, VSS= -5V± 10%, Ta= -20 to 75·C) 

Parameter Symbol Conditions Min Typ Max 

LP-SEG output delay time tLPSO VSSH= -14.0 to -25.0V - - 4.5 

FR-SEG output delay time tFRSO CL=IOOpF 

.PACKAGE DIMENSIONS 

~~I ljl~ 
o-t2' 

a 
unit: rnm 

- - 4.5 

* Drawing is applicable to SED1180FOAISED1181Foe. 
*SEDll80FSAlSED1181F5A are 2.7mm thick. 

Unit 

pS 

pS 
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.EXAMPLE OF APPUCATION 

SEDI180F 

SEDII81F 

lNIi 
VD 

XD' 
XD' 

Va 
v~ 

(64 x 640 dot, 1/64 duty, 1/9 bias) 

LCD PANEL 

COM 
64 x 640 Full Dot Graphic Display 

SEG 

VSSH -'--'-----t''-''==----+--"+t+lr---~ttt---'_HI++-

FR 

LP 

----'---+-----"-ttt-----<-+++----'1I++-------------

ECL,XSCL 

DO-~D~3 ______ ~_-L_+-__ ~-T __ -L __ 

lie 1 Use to protect against excessive current. 
* 2 Use at least one bypass capacitor (0.0 ll'F) 

Near Vss and VSSH of each driver LSI to improve noise immunity. 

(128X480 dot, 1/64 duty, 1/9 bias) 

V. 

--"----->--"-_V •• 

Vl : SEDli9lF 
Xl-Xl2: SED1l8lF 

* I Include As protection against excessive current. 
*:i Use at least one bypass capacitor (O.OlI'F) 

Near Vss and VSSH of each driver LSI to improve noise immuhity. 



PF322-02 

SED1190F /SED1191F 
CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

e64-bit High Voltage Resistant Output 

e1/64 to 1/128 in Display Duty 

eCMOS High Voltage Resistant Process 

.DESCRIPTION 

The SED1190F and SED1191F are LCD Common drivers which are used in conjunction with SED1180F and 

SED1181F (LCD Segment drivers). 

They can drive a large dot-matrix LCD display with a duty ratio of 1/64 or higher . 

• FEATURES 
.Display duty··········· ............................ ···1/64 to 1/128 

.Provides inhibit function for instantaneous display blanking 

.64-bit high-voltage resistant output, LCD driver (Common driver) 

.Rightward shift suitable for a 1/64-duty LCD panel 

.Cascade-connection makes high duty drive possible 

.Power supply for the logic························-5V±10% 

.CMOS high-voltage-resistant process·········25V (Max) 

.Connectable to a general purpose LCD controller (SED1191F only) 

.Provides for data read and data shift by a single clock 

.Package················································80-pin QFP (plastic) 

.BLOCK DIAGRAM 

SED1190F SEDI191F 

~-----'~-----------------.~---

LAT 

01 
level Shift 32bit 

01 

VOD Shift Re ister 32bit 
Voo 

V" V" t~~~1 r~iLC~0~or~i~~r~~~32~bit~ 
V I Voltage Control 
V, 
VSSH 

Shift Re ister 32bit 
Level Shift 32bit 
LCD Driver 32M 

f~~~~~iShiift~R~e~ist~er~~3~2b~'t~---iOO Level Shift 32bit 
lCO Driver 32bit 

V, 
V, 

00 
VSSH 

YSCLO-----J+ 
FR 0--------" 
INH 9-------" 

COM32 ---------- .... COM63 

YSCl 
FR 
INH t=:===='---1__ _____ _ ___ _ 

COM32------------- COM63 
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·PIN DESCRIPTION 
SED1190F 

Pin Name Functions 

Qutputs to Common pins of LCD 
COMO to 63 Output level changes at each shift 

• clock. YSCL falling-edge. 

The latch pulse input for the shift 
LAT <data 0 I is pulled up internally. 

Normally used in the opened state. 

YSCL 
Serial data shift clock, Falling edge 
trigger 

FR LCD display frame signal 

01 Serial shift data input 

A control signal which turns all Common 
INH outputs to a non-selectable waveform. 

"L" active 

Serial shift data output 
DO Outputs serial data at shift clock 

falling-edge. 

Voo, Vss 
Power supply for the logic, 
Voo: OV, Vss: -5.0V 

V" V" VSSH 
Power supply for driving LCD, 

VOO>V,>V.>VSSH 

.PIN CONRGURATION 

SED1190F 
No. NAME No. NAME No. NAME No. NAME. 

1 COMSI 21 COMII 41 COM40 61 COM60 
2 COM80 22 COM10 42 COM41 62 COM61 
3 COM29 23 COM 9 4S COM42 63 COM62 
4 COM28 24 COM 8 44 COM43 64 COM68 
5 COM27 25 COM 7 45 COM44 65 00 
6 COM26 26 COM. 6 46 COM45 66 VSSH 
7 COM25 27 COM 5 47 COM46 67 V. 
8 COM24 28 COM 4 48 COM47 68 NC 
9 COM23 29 COM 8 49 COM48 69 NC 

10 COM22 30 COM 2 50 COM49 70 NC 
11 COM21 81 COM 1 51 COM50 71 NC 
12 COM20 32 COM 0 52 COM51 72 V, 
18 COM19 33 COM32 53 COM52 73 Vss 
14 COM18 34 COM33 54 COM53 74 Voo 
15 COM17 35 COM34 55 COM54 75 NC 
16 COM16 36 COM35 56 . COM55 76 01 
17 COM15 37 COM88 57 COM58 77 LAT 
18 COMI4 88 COM87 58 COM57 78 INH 
19 COM13 39 COM38 59 COM58 79 FR 
20 COM12 40 COM39 60 COM59 80 YSCL 
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SED1191F 

Pin Name Functions 

Outputs to Common pins of LCD 
COMO to 63 Output level changes at each shift 

clock YSCL falling-edge. 

YSCL 
Serial data shift clock, Falling edge 
trigger 

FR LCD display frame signal 

01 
Serial shift data input 
Reads data at each YSCL rising edge. 

A control signal which turns all common 
INH outputs to a non-selectable waveform. 

"L" active 

Serial shift data output 
DO Outputs serial data in sync with shift 

clock falling-edge. 

Voo, Vss 
Power supply for the logic, 
Voo: OV, Vss: -5.0V 

VI, V., VSSH 
Power supply for driving LCD, 

VOO>V,>V.>VSSH 

SED1191F 
No. NAME No. NAME No. NAME No. NAME 

1 COM31 21 COM 11 41 COM40 61 COM60 
2 COM80 22 COM10 42 COM41 62 COM61 
8 COM29 28 COM 9 43 COM42 63 COM62 
4 COM28 24 COM 8 44 COM48 84 COM63 
5 COM27 25 COM 7 45 COM44 65 DO 
6 COM26 26 COM 6 46 COM45 66 VSSH 
7 COM25 27 COM 5 47 COM46 67 V. 
8 COM24 28 COM 4 48 < COM47 68 NC 
9 COM23 29 COM 3 49 COM48 89 NC 

10 COM22 30 COM 2 50 COM49 70 NC 
II COM21 31 COM 1 51 COM50 71 NC 
12 COM20 32 COMO 52 COM51 72 V, 
13 COMI9 33 COM32 53 COM52 73 Vss 
14 COMI8 84 COM83 54 COM53 74 Voo 
15 COMI7 35 COM34 55 COM54 75 NC 
16 COMI6 36 COM35 56 COM55 76 01 
17 COMI5 87 COM86 57 COM56 77 YSCL 
18 COMI4 38 COM87 58 COM57 78 INH 
19 COMI3 39 COM88 59 COM58 79 FR 
20 COMI2 40 COM39 60 COM59 80 NC 



·ABSOLUTE MAXIMUM RATINGS (Voo=OV) 

Parameter Symbol Ratings Unit 

Supply voltage (I) Vss -7.0 to 0.3 V 

Supply voltage (2) 
VSSH 

-28.0 to 0.3 V 
VI. V. 

Input voltage V, Vss-0.3 to 0.3 V 

Operating temperature Topr -20 to 75 'C 

Storage temperature Tstg -65 to 150 'C 

S.oldering temperature and time Tsol 260'C • lOs (at lead) -

.ELECTRICAL CHARACTERISTICS 
eDC Electrical Characteristics (Voo=OV, Vss= -5V± 10%, Ta= -20 to 75'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage (I) Vss -5.5 -5.0 -4.5 V 

V, VSSH - Voo V 

V4 VSSH - Voo V 
Supply voltage (2) 

Recommended VSSH -25.0 - -14.0 V 
VSSH 

Operable V SSH • -25.0 -5.0 V -

High level input voltage V,H 0.2Vss - Voo+0.3 V 
Low level input voltage V,L Vss-0.3 - 0.8Vss V 
High level output voltage VOH 10H= -0.6mA -0.4 - - V 
Low level output voltage VOL IOL = 0.6mA - - Vss+0.4 V 
Input leak current III OV~V,~VSS - 0.05 2.0 ,.,A 
Output lea k current ILO Ov~Vo~Vss - 0.05 5.0 ,.,A 
Shift clock YSCL - - 2.5 MHz 
Frame signal FR - 1/60 - s 
Input capacitance C, Ta=25'C - 5.0 8.0 pF 

VSSH = -20.0V - 0.8 1.0 

Common output 
VQH=Voo-O.5V 

VSSH= -14.0V - 0.9 1.3 
on resistance RCOM Va. =VSSH-O.5V kQ 

VSSH= - 9.0V - 1.3 2.0 
COM/bit 

VSSH= - 5.0V 3.0 30.0 -

SED VSSH-
vss~ -s.sv 

Quiescent current IQ 
1190 -2S.0V - 0.05 30 ,.,A SED VSSH-
1191 -2S.0V VI=VOD 

FR cycle= vss= -S.ov 
SED VIH=VOO. Vil =Vss - 3.0 8.0 1190 16.7ms 

Operating current YSCL cycle= 130ps· 

for the logic 
Isso (duty SO%'l ,.,A 

SED FR cycie= AI'H'oi[IIlQApl_ 

1191 130ps are openedat''IfI'/datain\XII - 850 1200 
ofl/iliduty. 

V$= -UV, V,= -I.OV 
SED FR cycie= V,=-18.0V, V",,=-20.0V - 3.0 8.0 1190 16.7ms 

Operating current YSCL cycie = 130ps 

for LCD IssHo (duty SO%) ,.,A 
SED FR cycle= AI 1i" oi[IIlQApl-

70 100 1191 130ps areopenedate'lfl'/da~input -

of 1/121 duty. 

Pull up MOS current 
-Ip 

VSS= -5.0V, V,L = -5.0V 
10.0 25.0 50.0 ,.,A (applicable to SED1190 only) Applicable to LAT input terminals 

• Operable VSSH indicates its functionally operable range although the driver output on resistance becomes higher than 
with recommended VSSH. 
To determine the voltage, we recommend to test the driver with a liquid crystal panel. 
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.AC Electrical Characteristics (Voo=OV, Vss= -5V± 10%, Ta= -20 to 75·C) 

Parameter Symbol Conditions Min Typ Max 

Latch pulse cycle time tCYl 400 - -

Latch pulse "H" width. 1 tWlTH 180 - -

Latch pulse "L" width. 1 tWlTl 180 - -

Shift lock cycle time tCYC 400 - -

Shift lock "H" width tWClH 110 - -

Shift lock "L" width tWCll 110(240) -
Data setup time tos 100(70) - -

Data hold time tOH 30 - -

Data shift timing· 1 tST 0 - -
Data shift hold time· 1 tSTH 125 - -
Permissible frame signal delay tOFR -500 0 500 

luput signal rise time tr - - .2 

Input signal fall time t, - - .2 

Data output delay time tpO Cl=15pF 30 - 170 

., Applicable to SEDll90F only. Values in parenthesis are for SEDl191F. 

.2 tr, tf=(tCYl -twLH-twlTl/2, where tr, tf~50ns . 

• Timing Chart 

SED1190F 

FR :: ::::=:::x= ~
""""hMpori""."" 

01 .0 1 2 3. _0 1 2 3 .... ::~ 
01260126301 

YSCl .. -. .....flSUl-

lAT 

01 

YSCl 

FR 

DO 

E-10 

....,p.-"-''-'-+-'2'"''''3+:::~ 
" 0: COM dot data 
" 63 : COM63 dot data 

~--~: --./ '------/~ ~~ 

-H==::;;fj::;tiOt tcvc 

For normal use 
(LAT-open) 

For cl\anse of 01 input timing 
through LAT signal 

Vn.;= 0.2 Vss 
VI1.=O.8Vss 

SED1191F 

FR 

YSCl 
01 

DO 

" 0: COM dot data 
.63: COM clot data 

YItl=O.2Yss 

V .. =O.aVss 

YSCl 

01 

FR 

DO 

.... 

________ ~~~rt~---------______ ~~~~X~ ______ __ 
Ta= -20 to 75"(; 
VOD""OV 
Vss"'-5.0V±10% 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



.COM output Signal Timing Characteristics 

V'H=O.2Vss 
V,L =O.8Vss 

YSCL 

FR 

COM out 

Vn : Vee. V" V ... VSSH 

(VOO= OV. VSS= -5V±10%. Ta= -20 to 75'C) 

Parameter Symbol Conditions Min Typ Max Unit 
- -YSCL -COM output delay time tClco 

VSSH= -14.0 to -25.0V 
3.0 P.S 

RF-COM output delay time 3.0 tFRCO 
INH-COM output delay time t'HCO 

CL=IOOpF 

.PACKAGE DIMENSIONS 

.. 

~(~ !J' 00-12" 

~. 

unit: mm 

- -

- - 3.0 

* Drawing is applicable to SED119OFoAISED1191Foa. 
*SED1190FSAlSED1191F5B are 2.7mm thick. 

p.s 

p.S 

E-11 

I 



.EXAMPlE OF APPUCATION 

SED1190F 

SED1191F 

E-12 

IRA 
YO 

XOI 
XD3 

v ... 

(64x640 dots, 1/64 duty, 1/9 bias) 

LCD PANEL 

YSCL COM 64 x 640 Ful! Dot Graphic Display 

DIN 
YDIS----t!!!ilI!i!:r-, SEG 
V .. 

VDD 

V, 

V2 

V3 

V. 
c • 

V .. H~~-~~~-~~ttH_--_4+h~--~++--

FR ----+----+-,tt----'-ttt---'+H------------
LP 
ECL.XSCL 

DO-~D~3 ______ T-_L-~_~2--7 __ -L __ 

* 1 Use to protect against excessive current. 
*2 Use at least one bypass capacitor (O.OlpF) near V .. and 

VSSH of each driver LSI to improve noise immunity. 

(128 X 480 dots, 1/64 duty, 1/9 bias) 

v. 

Yl : SEDIl91F 
Xl-X12: SEDIlB1F 

* 1 Use to protect against excessive current. 

.2 

*2 Use at least one bypass capacitor (O;OlpF) near V .. and 
VSSH of each driver LSI to improve noise immunity. 



PF364-01 

SED1600F 
CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

eSO-bit High Voltage Resistant Output 

e1/100 to 11300 in Display Duty 

eCMOS High Voltage Resistant Process 

.DESCRIPTION 
The SED1600F is an 80 output segment (column) driver, used to driver large-capacity dot matrix LCD panels 
with a duty ratio of 1/300 (from 1/1(0). It is used in conjunction with the SED1610F or SED1630F common (row) 
drivers. The SED1600F has a wide range of drive voltages. The maximum voltage VO is isolated from Voo to 
enable the application of any external LCD driving bias voltage from outside to the SED1600F. These unique 
features enable the SED1600F to operate with a wide variety of LCD panels. The SED1600F requires no 
enable signal to implement an enable chain technology which provides low power dissipation. This offers 
simpler interface with the LCD controller SED1330F /SED1341F or a microprocessor . 

• FEATURES 
.80 LCD driving outputs 
.Display capacity· ····································640 x 200 x 3 dots when combined with SED1610F (SED1630F) 
.Wide range of LCD driving voltages ........ ·12 to 28V 

(Absolute maximum voltage········ ·30V) 
.High-speed, low-power data transfer by 4-bit bus enable chain technology 

Shift clock·········6MHz 'Max 
.Enable auto-transfer function to allow cascade connection and low power dissipation (requiring no 

enable signal to be furnished by a controller) 
.Output shift direction pin selectable 
.Ability to adjust offset bias of LCD source from Voo 
.Power supply for the logic························ -5V±10% 
.Si gate CMOS process 
.Package················································100-pin QFP (plastiC) 

.BLOCK DIAGRAM 

v •• 
v" 

VO 
V2 
V3 
V5 

FR 

LP 

DO 
01 
02 
03 

SHL 

EIOI 
EI02 

8 c:; ~ ----------- ~ 
IJ.ILrJLrJ UJ 
CI)(J)CI) (/) 
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·PlN CONFIGURATION 

EI02 ---'~~~~!::!!::~~~~~!:!::!~~~~~~~~'----SEG49 
00 SEG48 
01 SEG47 
02 SEG46 
03 SEGlI5 

[ ~ ~ 
* HC SEG43 

HC SEG42 
~ SEG41 

~~~ SED1600FM ~~g~g 
VO SEG38 
V2 SEG37 
V3 SEG36 

. V5 SEG35 
SHL SEG34 
XSCL SEG33 
LP SEG32 
FR SEG31 
EIOI SEG30 

* HC: No Connection 

Pin name I/O Functions 

SEGO to SEG79 0 LCD driving segment (column) outputs. 

Each output changes at the falling edge of LP. 

DO to 03 I Display data inputs. 

XSCL I Shift clock of display data (falling ed~e trigger). 

LP I Latch pulse of display data (falling edge trigger). 

EIOI, EI02 I/O Enable I/O, which is controUed by SHL input. Output is reset by LP, and auto· 

maticaUy faUs when 80 bits of data are taken in. 

SHL I Shift direction selection and EIO pin I/O control. 

When data (a, b, c, d) (e, f, g, h)······(w, x, y, z)are input to pins (03, 02, 01, 

DO) respectively, the foUowing relation is established between the data and 

segment outputs: 

SHL 
SEG EIO 

79 78 77 76 75 74 73 72 ...... 3 2 1 0 1 2 

L a b c d e f g h ...... w x y z Output Input 

H z y x w v u t s ...... d c b· a Input Output 

FR I AC signal of LCD driving outputs. 

Voo, Vss Power Logic circuit' power. Voo: OV (GND) 

supplies Vss: -5.0V 

YO, V2, V3, V5 Power LCD driving power. V5: -12 to -28v 

supplies Voo;;;;V0;;;;V2>V3;;;;V5 

E-14 



.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings 

Supply voltage (I) Vss -7.0to +0.3 

Supply voltage (2) V5 -30.0 to +0.3 

Supply voltage (2) VO,V2,V3* V5-0.3 to +0.3 

I nput voltage (I) VI Vss-0.3 to +0.3 
Output voltage (I) Vo Vss-0.3 to +0.3 
Output current (1) 10 20 

Output current (2) 10SEG 20 

Allowable power dissipation Po 300 

Operating temperature Topr -20 to +75 

Storage temperature Tstg -65 to +150 
Soldering temperature -time Tsol 260'C, lOs (at lead) 

.. *VO, V2 and V3 must always satiSfy the condition: Voo;;';VO;;';V2;;';V3;;';V5 . 

• ELECTRICAL CHARACTERISTICS 
.DC Electrical Characteristics 

(Voo=OV) 

Unit 

V 

V 

V 

V 

V 

mA 

mA 

mW 

'c 
'c 
-

(Unless otherwise specified, Voo=VO=OV, Vss= -5.0V± 10%, and Ta= -20 to 75'C) 

Parameter Symbol Conditions Pin Min Typ Max Unit 

Operating voltage (I) Vss Vss -5.5 -5.0 -4.5 V 

Recommended operating voltage 
V5 V5 -2S.0 - -12.0 

V 
Minimum operating voltage -S.O 

Operating voltage (2) - Recomended value VO -2.5 - 0 V 

Operating voltage (3) V2 Recomended value V2 3/9-V5 - VO V 
Operating voltage (4) V3 Recomended value V3 V5 - 6/9-V5 V 

"H" input voltage VIH EI01,EI02,xSCL, 0.2Vss - - V 
"L" input voltage VIL LP,DO to WR,SHL - - O.SVss V 

"H" output voltage VOH IOH=-0.6mA -0.4 - - V 

T' output voltage VOL IOL=0.6mA 
EIOI, EI02 - VssfO.4 V -

III VSS;;>VI;;>OV 
DO to D3,XSCL, - - 2.0 p.A 

Input leakage current LP,SHL,FR 

ILi/o VSS;;>VI;;>OV EIOI, EI02 - - 5.0 p.A 

Stand·by current 1005 
V5= -12.0 to -2B.OV 

Voo - - 25 p.A 
VIH=VOO, VIL=VSS 

-20.0V - 1.5 3.5 

Output resistance RSEG IAVonl =0.5V V5 -14.0V 
SEGO to 

2.0 4.5 kQ 
SEG79 -

-B.OV - 3.0 B.O 

Vss= -5.0V, VIH=VOO, 
VIL =Vss, fX5CL = I. 92MHz 

Current dIssipation (I) 15501 fLP= 12kHz, Frame period=60Hz Vss - 120 500 p.A 
Input data: Inverted bit by bit 

No-load 

Vss= -5.0V, V2= -4.0V 

Current dissipation (2) ISS02 
V3= -16.0V, V5= -20.0V V5 - 20 100 p.A 
All other conditions are 
same as IssOi. 

CI 
DO to D3,X5CL, - - B.O pF 

Input capacitance Ta=25'C LP,FR,SHL 

CliO EIOI, EI02 - - 15.0 pF 

E-15 
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.AC Electrical Characteristics (Vss= -5.0±10%. Ta= -20 to .15·C) 

Parameter Symbol Conditions Min Typ Max Unit 

XSCL period tCCL t r• t,;:!;IOns 166 - - ns 

XSCL "H" pulse width tWCLH 70 - - ns 

XSCL "L" pulse width tWCLL 70 - - ns 

Data setup time tos 60 - - ns 

Data hold time tOH 40 - - ns 

XSCL-rise to LP-rise time tLO 0 - - ns 

XSCL-fall to LP·fall time tSL 70 - - ns 

Lp·rise to XSCL-rise time tLS 70 - - ns 

LP·fall to XSCL·fall time tLH 70 - - ns 

LP "W pulse width tWLPH 70 - - ns 

LP"L" pulse width tWLPL 230 - - ns 

Alloable FR delay time tOFR -500 - 500 ns 

Enable "H" setup time t.uEIH 40 - - ns 

Enable "H" hold time thEIH 0 - - ns 

Enable "L" setup time tsuEIL 0 - - ns 

Enable "L" hold time thEIL 0 - - ns 

Input signal rise time tr - - 50· ns 

Input signal fa" time t, - - 50· ns 
.. 

.The specifications for tr and t, are provided to prevent a malfunction which may occur when nOise IS mixed with a slow­
down siglial. To assure high-speed XSCL. both t, and b must satisfy the following relation: 

tr. tf< tea. -(~+twcu.) 

.TIming Chart 
o Input Timing 

E-16 

FR ~~ ______________________ _ 

LP 

XSCL 

DO to 03 

CD through @each show a cescade number of the driver. 

VIH=O.2Yss 
VIL =O.8Vss 

FR 

LP 

XSCL 

DO to 03 _f '---+--.::!';-:==::!---J'----+--.,---:'i 

EIO! 
EI02 



o Output Timing 

FR 

LP 

XSCL 

EI01 
EI02 

VIH=O.2Vss 
VIL = O.BVss 

SEG t t X vVnn+OO·.55 v--oupu _______________________ . u. ~~ ______________ ~~ 

Vn ~ YO. V2. V3. V5 

(Vss= -5.0±10%. Ta= -20 to 75"C) 

Parameter Symbol 

(LP·rise to disable) time tpdEOLLP 
(XSCL·fall to disable) time tpdEOLCL 
(XSCL·fall to enable) time tpdEOHCL 
(LP·fall to SEG output) time tpdSLP 
(FR to SEG output) delay time tpdSFR 

.PACKAGE DIMENSIONS 

I FlOO-51 

80 

Conditions 

XSCL = T' j 
LP="H" I CL = 15pF 

V5 = -12.0 to -28.0V 
CL = 100pF 

l.008±0016 
(25.6±O.4) 

0.787±0.004 
(20±0.1) 

Min Typ 
-

-
-
-

-

51 
+---1----. 

50 

-
-
-
-
-

Max 

70 

70 

100 

4.5 

4.5 

100-pin QFP 

unit: inch 
(mm) 

Unit 

ns 

ns 

ns 

P.S 

p.S 
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·EXAMPlE OF APPUCATION (SED16OOFAA) 

for 200 x 640 DOT MATRIX LCD 

r-----------, 
I I 
I LP 
I 
I YO 
I 
I r------..J 

I I Vss 200x640 DOT MATRIX 
S I Vss I I 

I .q- I v •• LCD PANEL I '" C I 
I 
I UJ VO 
I Ul 

I .... 
VI I 0 

'" I '" C V2 
UJ e V3 
II: 
UJ 

V4 ...J 
...J 

6 0 
II: V5 I-
Z 

6 0 VSSH U . ------..., 
WF 
XSCL 
XOO toX03 

I 4 __________ ..J 

* ee sure to connect a current IImltter resistor. Also, connect decoupllng capacitors (O.01OF) near pins V .. 
and V5 01 each LSI for nolea protection. 
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PF365-01 

_ SED1610F 
CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

eS6-bit High Voltage Resistant Output 

eMax 1/200 in Display Duty 

eCMOS High Voltage Resistant Process 

.DESCRIPTION 

The SED1610F is an 86 output common (row) driver, used to driver large-capacity dot matrix LCD panels with 

a duty ratio of up to 1/200. It is used in conjuction with the SED1600F. The SED1610F has a wide range of 

drive voltages. The maximum voltage VO is isolated from Voo to enable the application of any external LCD 

driving bias voltage from outside to the SED1610F. These unique features enable the SED1610F to operate 

with a wide variety of LCD panels . 

• FEATURES 

.86 LCD driving outputs 

.Display capacity ................................... ·640 x 200 x 3 dots when combined with SED1600F 

.Wide range of LCD driving voltages ........ ·12 to 28V 

(Absoulte maximum voltage··············30V) 
(Display duty ratio·························· ·1/12 x (n +1)1, where n = 1, 2, ...... positive integer) 

.Output shift direction pin selectable 

.Momentary display blanking by inhibit function 

.Power supply for the logic························SV±10% 

.Ability to adjust offset bias of LCD source from Voo 

.Silicon gate CMOS process 

.Package················································lOO-pin QFP (plastiC) 

.BLOCK DIAGRAM 

COM 
a 1·································85 

VSCL 

0101 

SHL 

V" 

VDD 

va 
VI 

V4 

V5 

>------' 
>---" 
>---" 
)----J 

)----J 

~ 

.. L-..... 

~ 

6 

FR 

i i i 
LCD Driver 86bit 

Level Shifter 86bit 

Shift Register 

Voltage Control 

r--

-

INH 

0102 
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.PlN CONFIGURATION 

COMSI =='=R=== 
COM' coo, 
COM' 

Bi85 

"' 'SCi. 
SHI 
v~ 

~~ 
VI 
V4 
V5 
0101 
COMO 
COMI 
NC 

Pin name 

COMO to COM85 

TNH 

YSCL 

0101,0102 

SHL 

FR 

VOD. Vss 

VO, VI, V4, V5 

Functions 
LCD driving common (row) outputs. 
Each output changes at the falling edge of YSCL. 

Controls all commqn outputs to nonselect level (V4 when 
FR=L, VI when FR=H) (low active) 

Shift clock of serial data (falling edge trigger). 

Serial transler data I/O, which is controlled by SHL 
input. Output changes at lolling edge 01 YSCL. 

Shift direction selection and 010 pin control. 

SHL COM output shilt direction 010 
1 2 

L 85 - 0 Input I Output 
H 85 ~ 0 Output I Input 

AC signal 01 LCD driving outputs. 

Logic circuit power. Voo: OV (GNO) 

Vss: -5.0V 

LCD driving power. V5: -12 to -28V 
Voo;;'VO>Vl >V4>V5 

.ABSOLUTE MAXIMUM RATINGS (Voo=OV) 

Parameter Symbol Ratings 

Supply voltage (1) Vss -7.0 to +0.3 

Supply voltage (2) V5 -30.0 to +0.3 

Supply voltage (2) VO,VI,V4 V5-0.3 to +0.8 

Input voltage (1) VI Vss-0.3 to +0.3 

Output voltage (1) Vo Vss-0.8 to +0.3 

Output current (1) 10 20 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Unit 

V 

V 

V 

V 

V 

mA 

Parameter Symbol Ratings Unit 

Output current (2) losEG 20 mA 

Operating temperature ToP'" -20 to +75 'C 

Storage temperature Tsts -65 to +150 'C 

S~dering temperature'time Tsol 260'C, lOs (at lead) -
Allowab~ power dissipation Po 300 mW 

(Unless otherwise specified, Voo=VO=OV, Vss= -5.0V±10%, and Ta= -20 to 75'C) 

Parameter Symbol Conditions Pin Min Typ Max Unit 

Operating voltage (1) Vss Vss -5.5 -5.0 -4.5 V 

Recommended operating voltage 
V5 V5 -2B.0 - -12.0 

V Minimum operating voltage -B.O 

Operating voltage (2) vo VO -2.5 - 0 V 
"H" input voltage VIH 0101,0102, YSCL, 0.2Vss - - V 
"L" input voltage VIL FR, SHL, INH - - O.BVss V 
"H" output voltage VOH 10H= -0.6mA -0.4 - - V 

"L" output voltage VOL IOL=0.6mA 
0101,0102 

- Vss+D.4 V -
III VSS~VI~OV 

YSCL, SHL, - - 2.0 p.A 
I nput leakage current INH, FR 

ILi/o VSS~VI~OV 0101,0102 - - 5.0 p.A 

Stand-by current loos 
V5= -12.0 to -28.0V 

Voo - - 25 p.A 
VIH=VOO, VIL =Vss 

-20.0V - 1.1 1.8 

Output resistance RSEG I LlV"" I =0.5V V5 1-14.0V COMO to COM85 - 1.2 2.0 KQ 
-8.0V - 2.0 4.0 

continued 

E-20 



Parameter 

Current dissipation (1) 

Current dissipation (2) 

Input capacitance 

• AC Characteristics 
o Input Timing 

Parameter 

YSCL period 

YSCL "W pulse width 

YSCL T' pulse width 

Data setup time 

Data hold time 

Allowable FR delay time 

Input signal rise time 

Input signal fall time 

o Output Timing 

Parameter 

(YSCL-fall to 010) 
Delay time 

(YSCUall to COM output) 
Delay time 

(INH to COM output) 
Delay time 

(FR to COM output) 
Delay time 

'Timing Chart 

o Input Timing 

Symbol 

Issol 

ISS02 

CI 

CI/O 

Symbol 

tCCL 

tWCLH 

tWCLL 

tos 

tOH 

tOFR 

t, 

tf 

Symbol 

tpdOOCL 

tpdCCL 

tpdCINH 

tpdCFR 

Condition Pin Min Typ Max Unit 

Vss= -5.0V, VIH=VOO, 
VIL =Vss, fYscL =7 .7KHz 
Frame period=60Hz Vss - 7 15.0 pA 
Input data: "W every 

1/128 duty No·load 

Vss= -5.0V, VI = -2.0V 
V4=-18.0V, V5=-20.0V 

V5 - 7 IS.O pA 
All other conditions are 
same as 15501 

Ta=25'C 
YSCL, SHL, INH, FR - - 8.0 pF 

0101,0102 - - 15.0 pF 

(Vss= -S.OV±IO%, Ta= -20 to 75'C) 

Conditions Min Typ Max Unit 

500 - - ns 

70 - - ns 

330 - - ns 

100 - - ns 

10 - - ns 

-500 - 500 ns 

- - 50 ns 

- - 50 ns 

(Vss= -5.0V± 10%. Ta= -20 to 75'C) 

Conditions Min 

CL = ISpF 30 

-
V5=-12.0 to -28.0V 

CL = 100pF 

-

OOutput Timing 

FR 

YSCL 

DI01 
DI02 

COM 
output 

Typ Max Unit 

- 300 ns 

- 3.0 ps 

- 3.0 ps 

V" O.2Vss 

;-h 
Vil =O.8Vss 

f--tpdDOCli 

~ 
VOL =O.BVs 

I--tpdCCl-

X 
~NH~ 

Vn 0.5 
Vn+O.5 
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.EXAMPLE OF APPUCATION 

for 200 x 640 DOT MATRIX LCD 
---------, 

I 
LP ----.l-------~~ 

YD----+-------+4~ 
r------..J 
I Vss 
: v •• ------....... ~--... 

: Voo ~----+-.hI 
I 
I vo 4----+.J-J 
I 

: VI 

: V2 
I 
I V3 
I 
I V4 
I 6 
I V5 
I 
! VSSH 6 
L.. ______ .,* 

WF 

200 x 640 DOT MATRIX 

LCD PANEL 

XSCL ~~=======j============~==::±=====t=~j:====t XDO toXD3 
4 I 

-----------.! 

* Be sure to connect a current limitter resistor. Also, connect decoupling capacitors (O.OlpF) near pins V .. 
and V5 of each LSI for noise protection . 

• PACKAGE DIMENSIONS 

I FIOO-51 

E-22 
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PF135-03 

SED1200FoB 
CMOS DOT MATRIX LCD CONTROLLER DRIVER 

• 1/8 or 1/16 Duty Cycle Dot Matrix Drive 
• 20 Character Simultaneous Display 
• Built in Character Generator ROM and RAM 

• DESCRIPTION 

The SED1200FoB is a dot matrix LCD controller/driver with a built in CG (character generator). 
The circuit consists of a CG ROM which contains 160 different characters. 4 words CG RAM. 20 words dis­
play data RAM and logic functions to operate a 20 character display. Additional characters may be used 
by writing CG data to the 4 words CG RAM. 
The device also contains the resistor array for the LCD power supply. The SED1200FoB is fabricated Sili­
con Gate CMOS process and features very low power dissipation. This makes the device very desirable 
for applications in hand held. portable and other battery powered instruments . 

• FEATURES 

• 1/8 or 1/16 Duty cycle dot matrix drive 
• 20 Character simultaneous dis'play 
• Built in character generator ROM and RAM 
• Built in CR oscillator 
• Built in resistor array for LCD power supply 
• Compatible with 4 or 8 bit microprocessors 
• TTL Compatible 
• 5 x 7 + Cursor line or 5 x 8 character font 
• Package ...... ·80-pin QFP (plastic) 

• BLOCK DIAGRAM 

OSCl OSC2 

I f 
ClK Timing Generator Oscillator Timing Generator 

1e 
M 

DBD 
DB I 
DB2 
DB3 

I Inpu~ Ilntrrer I C Address Counter Address Contralle Address Counter I 

'I I ~ ,~_,~ I 
I Latch Register DDRAM Common Generator 

"-' ! I 
10x2words I (160bits) 

I I Write/Read I Common Driver 

Controller I I -i CGRAM 

I I CGRAM 5 x Bdotsx4 I 
I 

..--...1 lC Power Supply I 
(160 bits) CGROM 160 words 

1 -l Write/Read Controller I 
I Segment Signal Generator I I LC Power Divider 

I Data Controller I 
Segment Driver J-- 1 1 ----
SEGl SEG50 Vss Vao 

t--- COMl , 
COM16 

VLCD 
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• PIN CONFIGURATION 

SEa :u 
KG" 
SEO 3' 
SEG :. 
SEQ It 
SEa 21 
SEQ 11 
SEa 2i 
SEa n 
SEQ 24 
SEG 13 
SEQ n 
SEQ 2' 
SEQ 20 
S£G I' 
SEQ .1 

SED I 200FoB 

• ABSOLUTE MAXIMUM RATINGS 
Parametar Symbol 

Supply voltage (1) Voo 

Supply voltage (2) VLCO 

Input voltage VI 

Output voltage Vo 

Operating temperature rOl>' 
Storage temperature rsta 

• ELECTRICAL CHARACTERISTICS 
• AC Characteristics (Read cycle) 

Parametar Symbol 

AO satup time to RD tAR 

CS setup time to RD tCR 

Output delay time from RD tRO 

AO hold time after RD tRA 

CS hold time after RD tRC 

Data hold time tRH 

Read pulse width tRP 

Input fall time tHL 

Input rise time tLH 

• AC Characteristics (Write cycle) 
Parametar Symbol 

AO setup time to WR tAW 

CS setup time to. WR tcw 

Data satup time tos 

AO hold time after WR tWA 

CS hold time after WR twc 

Data hold time tOH 

Write pulse width twp 

Input fall time tHL 

Input rise time tLH 

COM. 
v" v,,, 
v" 
DB 0 
DB I 
DB • 
DB 3 
0801 
DSC2 
eLI( 
WII 
AD 
ell .. 
COM • 

• PIN DESCRIPTION 
Pin No. Pin Name 1/0 Functions 

18 to 25 COM1 to 0 LCD Common output 40 to 47 COM16 

17to 1 SEG1 to 0 LCD Segment output 80 to 48 SEG50 

27 CS I Chip select input (active "Low") 

28 RD I Read enable input 
(active "Low") 

29 WR I Write enable input 
(active "Low" to "High") 

26 AO I "High"; Set character code, 
"Low"; Command 

36 to 33 DBOto DB3 1,1/0 Data input 
(except DB3; Data input/output) 

30 CLK I Clock for command 

32,31 OSC1,OSC2 - Connect oscillation resistor 

39 Voo - Supply voltage (+5V) for logic 

37 Vss - GND(OV) 

38 VLCO - Supply voltage for LCD 

(Vss=OV) 
Ratings Unit 

-0.3 to +7.0 V 

Voo -7.0 to Voo +0.3 V 

-0.3 to Voo +0.3 V 

-0.3 to Voo +0.3 V 

-10to+70 'C 

-e5to+150 'C 

(Voo=5V +10% Vss=OV Ta=-10to+70'C) - , 
Conditions Min Typ Max Unit 

0 - - ns 

0 - - ns 

- - 250 ns 

20 - - ns 

20 - - ns 

10 - - ns 

350 - - ns 

- - 50 ns 

- - 50 ns 

(Voo=5V ±10% Vss=OV Ta=-10to+70'C) , , 
.. -- ---

Conditions Min Typ Max Unit 

0 - - ns 

0 - - ns 

120 - - ns 

20 - - ns 

20 - - ns 

20 - - ns 

200 - - ns 

- - 50 ns 

- - 50 ns 

• Timing Chart (Read cycle) (Write cycle) 

AO 

Input ~~2i"l.O~Vi-__ _ 
(AO, OS, Im,CLK) t~.8V 

tLH 
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AO 

OS 

OBOroOB~-+--(==:>-~-~==~+-­

WR' 
tew 

Input ...... ..----1 
(AO, OS, WR 
OBOtoOB3, CLK) 

two 
tWA 



• DC Characteristics (Vss =OV, Ta =-1 0 to+70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

logic oparating voltage Voo 4.5 5 5.5 V 

LCD operating voltage VLCO Voo-5.5 - Voo-4 V 
Resistor for oscillator Rf Voo = 5V. fosc = 100kHz 240 310 380 kD 

Input voltage; High (1) VIH' Voo = 4.5 to 5.5V ·1 2.0 - Voo V 

Input voltage; low (1) Vll1 Voo = 4.5 to 5.5V .1 0 - 0.8 V 

Input leakage current; High IUH Voo = 5.5V, VIH = 5.5V. 2 - - 1.0 JJA 
Input leakage current; Low IUL Voo=5.5V, VIL=OV .2 - - 1.0 JJA 
Input voltage; High (2) VIH2 Voo = 4.5 to 5.5V ·3 0.8Voo Voo VOO V 

Input voltage; low (2) VIL2 Voo=4.5 to 5.5V .3 0 0 0.2Voo V 

Output current; High 10H Voo = 5V. VOH = 2.4V -4 1.0 - - mA 

Output current; low IOL Voo=5V, VOL=0.4V .4 1.6 - - mA 

Input pull up current IIPu VIL=OV, Voo=5V -5 3 10 30 JJA 
Resistor as power divider Rd 30 130 300 k.Q 

Operating frequency (1 ) fosc Voo = 4.5 to 5.5V - 100 300 kHz 

Oparating frequency (2) ClK Voo=4.5 to 5.5V - - 3.2 MHz 

Oparating current 100 Voo=5V, VLCO=OV .6 - 80 150 JJA fosc = 100KHz. ClK = 1 MHz 

Command execution time tCOMO - - 16/ClK 
J1S (MHz) 

Common output current (1 ) lIoHVoocl Voo=4.5V 20 - - JJA 
Common output current (2) IOL VLCOC VLco=I.0V 20 - - JJA 
Common' output current (3) I!OLVL,cl 1 /1 6 duty drive 8 - - JJA 
Common output current (4) IIoLVL4cI Voltage drop by 0.5V 8 - - JJA 

Segment output current (1 ) ilOL Voosl When one terminal is mea-
12 - - JJA sured, the others are open. 

Segment output current (2) 10L VLCOS 12 - - JJA 
Segment output current (3) IloL Vl2sl 4 - - JJA 
Segment output current (4) IiOL VL3S1 4 - - JJA 

- 1. Terminal: CS, RD, WR, AO, DBO to DB3, ClK 

- 2. Terminal: ClK, OSC1, DBO to DB3 
- 3. Terminal: aSC1 (for external clock) 

-4. Terminal: DB3 
- 5. Terminal: CS, RD, WR, AO 
- 6. CS = RD = WR = AO = 5.0V, (open output terminals) I • DISPLAY COMMAND 

1st input 2nd input 
Command Name CS WR RD AO OB3 OB2 DB 1 OBD OB3 OB2 OBl OBD Note 

(07) (06) (05) (04) (03) (02) 101) (DO) 

SET CURSOR DIRECTION 0 0 1 0 0 0 0 0 0 1 0 D/I 00 = 1 : Decrement 
00 = 0: Increment 

CURSOR ADDRESS -1 /+ 1 0 0 1 0 0 0 0 0 0 1 1 -1/+1 00="-' 
00=0:+1 

CURSORFONT SELECT 0 0 1 0 0 0 0 0 1 0 0 A/U DO = 1 : All dots blinking 
00=0: Under line 

CURSOR BLINK ON/OFF 0 0 1 0 0 0 0 0 1 0 1 ON/OFF OO=':ON 
DO=O:OFF 

DISPLAY ON/OFF 0 0 1 0 0 0 0 0 1 1 0 ON/OFF DO=':ON 
OO=O:OFF 

CURSOR ON/OFF 0 0 1 0 0 0 0 0 1 1 1 ON/OFF OO=':ON 
OO=O:OFF 

SYSTEM RESET 0 0 1 0 0 0 0 1 0 0 0 0 Except data RAM and CGRAM 

LINE SELECT 0 0 1 0 0 0 0 1 0 0 1 2/1 
00= 1: 2 line display (1/16 duty) 
DO = 0: 1 line display (1/ B duty) 

SET CURSOR lIst LINE 0 0 1 0 1 0 (N figure-I) B 

ADDRESS I 2nd LINE 0 0 1 0 1 1 (N figure -1) B 

SET CHARACTER CODE 0 0 1 1 (CHARACTER CODE) 

BUSY FLAG CHECK 0 1 0 0 BF - • _ I BF - - -
07(03) = 1: Busy 
07(03)=0: Not Busy 

SET CGRAM ADDRESS 0 0 1 0 0 0 1 o I (Set lower address) 

SETCGRAM DATA 0 0 1 0 0 1 0 (Set CGRAM data) 

-= High impedance 
Note: Misoperation may be caused when any command other than that listed in the above table is inputted. 
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iii CHARACTER CODE MAP (SED120OFoe) 

....- 4 bit 104 to D7J 01 Cha.ecter C_ (H_J 

o I 1 21341516 718 91AIB CIDIE F 
CG RAM AREA o 5x8 DOTS 

2 •- II .11 .-1·· II .w I-:~ := I •• • -. • I • 
• ......... • •• 1 :.:. ••••• =W.. ..... . •.•. -i-r .. !-- .- II I':~: := II 

- 3 I;:~ 1. ::;:: ::::: ==+ ::; I~~= "(:= ::::: .:) = ; -::: :::: :> .? I ..... e··· ................ _. I • ••• ...... 1..11 I .... . 
4 !L1L.I··· .. il -I ·i L • I··· I·.:,.··I! 11·:- i illl-·.li· = 

= ... I =L-I ••• ·1 .. • 1: .. = • ... 1: 1.1 ••••• I -wI-HI II I: ••• 1 - .... ···i··· ............... ·1······· .. -I· 
f' 5 1...1 1.1 .... 11 •• : I I II Ii· i -:.:- -.. = ... I ..... I·· .. 
"I •• ·.I·.· ... ~I ......... I.·IIII .... L ....... . I 6 =: .••• I.... ......J ... +-= •••• I.. ..: -.: .1.... ·.i i-· ... • •. ' II II • II • .:::!: •• 1· _I· I· .. · •. • ::; ••• ~ •••••••• =.::. .. i : ..... -.. 1.. II 1· ... = 

i 7 1=· ·::1 r :.;.: t 1..·1 E.} 1;.1 ::< =:::1 :2: { : ::- ·····1111 
~ .::.i- ==..: .-. r.:· -.. - • .J.. :.: :.: i-·. :.: •• •• .w.. .. 
i A .=: .1 .. 1-. Lit ....... : .. .!. ~.-I 1_.1 •••• 1 .:1 .::. 1 .. ·11 :. 

j B .:. i::-~ =:: .. p:; i I:;: .:~~ .~:I i::~1 i:~:1 i~1 1: 1: 1:= (:~ (:.1 
1:.. L.· ••• .......... ••••• •••• • ..... i·-=: 

C .11 ....... -= ••• .·1. 1 i·· ••.••• I:':· .·a·· i . a •••• = .:.:. •••••• =.. i 
d. .:.a ..... • ... = ......... i .... I: II •• ).. II···. ·.1.. .-. .1. • •• .: 11 ••• 1 

D .:=. _.:.. ··i·· I 1=:: ::;...... •••••••• =- •• ::. ••••• I' • f·. ..... .. 
.... ! -.a.· • • i.:. .::a •• ••• 1 i. d: ••• } J ...• ::& : •• : II}.I 

• PACKAGE DIMENSIONS • APPLICATION FOR CPU 
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8O-pin QFP 

unit: inch 
(mm) 

The SED' 200FoB can connect to the address bus or the 
data bus directly or alternatively, a peripheral interface 
unit. An example is shown below. 

Out port AD 
Out port lID 
Out port WIf 
Out port ~ 
Out port OBO 
Out port OBI 
Out port OB2 
I/O port OB3 

clock- CLK 

4/8 bit CPU SED 1200FoB 



PF218-02 

SED1210FoB 
CMOS DOT MATRIX LCD CONTROLLER DRIVER 

.1/8 or 1/16 Duty Cycle Dot Matrix Drive 

.Built-in Character Generator ROM and RAM 

.Maximum Simultaneous Display of 40 Characters 
(When Accompanied with SED1181FLA) 

.DESCRIPTION 
The SED1210FoB is a dot matrix LCD controller/driver with a built in CG (character generator). 
The circuit consists of a CG ROM which contains 160 different characters, 4 characters CG RAM, 40 words 
display data RAM and logic functions to operate a 40 character display. Additional characters may be used 
by writing CG data to the 4 characters CG RAM. 
The device also contains the resistor array for the LCD power supply. The SED1210FoB is fabricated Silicon 
Gate CMOS process and features very low power dissipation. This makes the device very desirable for 
applications in hand held, portable and other battery powered instruments. 
Since 1210FoB consists of 40 segment drivers and 16 common drivers on one chip, at most 16 characters are 
displayed, Accompanied with SEDl181FLA, number of characters can be expanded to 40 characters at most. 

.FEATURES 
.CMOS LSI 
.Built in display data RAM ························40 X8 bits: 40 characters (Max) 
.Built in character generator ROM (160 different characters) and CGRAM (4 words) 
.Built in CR oscillator circuit (External Resistance) 
.Built in resistor array for LCD power supply 
.Maximum display dimension .. ··················· 20 characters x 2 lines or 40 characters x 1 line 

(with SEDl181FLA accompanied) 
.118 or 1/16 duty cycle dot matrix drive (fixed by command) 
.Capable of interfacing to 4 or 8 bit CPU 
.13 simple commands for operation 
.5X7+Cursor line or 5x8 character font 
.Cursor font· .. ··········································Underline or all dots blinking 
.Low power dissipation 
.Single power supply······························· ·2.5V to 5.5V (Logic) 
.Package··············································"80-pin QFP (plastic) 

.BLOCK DIAGRAM 

COM} COMl6 FR 

~?-------~ ~r---------~~~----, 
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.PlN CONFIGURATION 

~~~~ 
SEGal ,,"'. ,.." ..... .... , 
""" = "'" SEG22 

"''' ""'. "". "". 

.ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage (I) Voo 
Supply voltage (2) VLCO 
Input voltage VI 
Output voltage Vo 
Operating temperature Toll" 
Storage temperature Tstg 
Soldering temperature and time Tsol 

.ELECTRICAL CHARACTERISTICS .DC Characteristics 
Parameter Symbol 

Logic operating voltage Voo 
LCD operating voltage VLCO 
Resistor for oscillator R, 

'!r::C~I!~~~ J~:t~?~k~ 1) fose 
Operating frequency (2) t/J 
External clock duty 
Input voltage; High (I) VIHI 
Input voltage; Low (I) VILI 
Input voltage; High (2) VIH2 
Input voltage; Low (2) VIL2 
Input leakage current; High ilLiHI 
Input leakage current; Lo~ IILlL I 
Input pull up current IIPu 
Output current; High lIoHt! 
Output current ; Low lOll 
Output current; High lIoH21 
Output current; Low IOL2 
Common output current (I) IloHVoocl 
Common output current (2) 10LVLcoc 
Common output current (3) IIOLVLlcl 
Common output current (4) IIoLVL4cI 
Segment output current (I) IloHVoosl 
Segment output current (2) 10LVLCOS 
Segment output current (3) 1I0LVL2sl 
Segment output current (4) IIOLVusl 
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.PlN DESCRIPTION 

Functions No. Pin Name Functions 
No. 

Pin Name of Pin of Pin 

COMI to 16 LCD common output 16 SO Serial output for Segment driver 1 

SEGlto40 LCD segment output 40 LP Latch output for Segment driver 1 

~ Chip select input (active 'low") 1 SHCL Shift clock for Segment driver 1 

RD 
Read enable input 
(active "Low") 1 FR Frame output for Segment driver 1 

Wli Write enabte input .. 
(active "Low" to "High ) 1 Vl2, VL3 Supply voltage for Segment driver 2 

AO "High" ; Set character code 
"Low" ; Command 1 Voo fourPfc!~i~oltage (2.5V to 5.5V) 1 

OBO to 7 re:,~P&~7; Data input/output) 8 Vss GND (OV) 1 

¢ Clock for command 1 VLCD ~~W~v~~~'.1:~f~v 1 

OSCI,OSC2 
Comect osciBation resistor between OSCland 
OSC2. OSCI also CIII be external dock input 2 

(Vss=OV Ta=25'C) 
Ratings Unit 

-0.3 to 7.0 V 

Voo-7.0 to Voo+0.3 V 

-0.3 to Voo+0.3 V 
-0.3 to Voo+0.3 V 

-20 to 70 'C 

-65 to 150 'C 

260'C'IOs (at lead) -

(Vss=OV, Ta=-20 to 75'C) 
Conditions Terminal Min Typ Max Unit 

Voo 2.5 5.0 5.5 V 

VLCO Voo-5.5 - Voo-3.5 V 

Voo=5.0V, lose = 100kHz OSCI 240 310 380 kQ 
OSC2 - 100 300 kHz 

t/J - - 3.2 MHz 

OSCI,t/J 45 50 55 % 
Voo=4.5 to 5.5V ~,,: 2.0 - Voo V 

OBO to 7 0 - 0.8 V ~ 

OSCI 
0.8Voo Voo Voo V 

0 0 0.2Voo V 

Voo=5.5V, VIH=5.5V ~OSCI - - 1.0 p.A 

Voo=5.5V, VIL =OV DBO to 7 - - 1.0 p.A 

Voo=5.0V, VIL =OV CS, RO 8.0 10 30 p.A WH. AO 

Voo=4.5 to 5.5V, VOH=2.4V 1.0 - - mA 
Voo=4.5 to 5.5V, VrJ,. =O.4V 

DB7 
1.6 - - mA 

Voo=4.5V, VOH=4.0V FR,LP 200 - - p.A 

Voo=4.5V, VOL =0.5V XSCL 200 so - - p.A 

• Voo=4.5V 20 - - p.A 

• VLco=I.OV COMI 20 - - p.A 
• When resistance array to COMI6 8 - - p.A 

is in low impedance 
8 - - p.A 

• 1/16 duty drive 
• Voltage drop by O. 5V 12 - - p.A 

When one terminal is SEGI 12 - - p.A 
measured, the others to SEG40 4 - - p.A 
are open. 

4 - - p.A 



eAC Characteristics 
o Read Cycle 

Parameter 
AO setup time to RD 
CS setup time to RD 
Output delay time from RD 
AO hold time after RD 
CS hold time after RD 
Data hold time 
Read pulse width 
Input fall time 
Input rise time 

o Write Cycle 

Parameter 
Address allowance time 
Chip select time 
Data setup time 
AO hold time after WR 
CS hold time after WR 
Data hold time 
Write pulse width 
Input fall time 
Input rise time 

e Timing Chart 

o Read Cycle 
AO 

Symbol Conditions 
tAR 
tCR 
tRO CL = 100pF 
tRA 
tRC 
tRH 
tRP 
tHL 
tLH 

Symbol Conditions 

tAw 
tew 
tos 
tWA 
twe 
tOH 
twp 
tHL 
tLH 

DB7--~---..:.=---t==~*-
2.0V Input 

(AO, OS, RD, .) 1~.8V 
IL" 

.DlSPLAY COMMAND 

Command Name CS WR RD AO D7 D6 
SET CURSOR DIRECTION 0 0 I 0 0 0 
CURSOR ADDRESS -1/+1 0 0 I 0 0 0 
CURSOR FONT SELECT 0 0 I 0 0 0 
CURSOR BLINK ON/OFF 0 0 I 0 0 0 
DISPLAY ON/OFF 0 0 I 0 0 0 
.CURSOR ON/OFF 0 0 I 0 0 0 
SYSTEM RESET 0 0 I 0 0 0 
LINE SELECT 0 0 I 0 0 0 
SET CGRAM ADDRESS 0 0 I 0 0 0 
SET CGRAM DATA 0 0 I 0 0 I 

Min 
0 
0 
-
20 
20 
10 

SSO 
-
-

Min 
0 
0 

120 
20 
20 
20 

200 
-
-

o Write Cycle 
AO 

CS 

(VOO""SV± 10%. Ta= -20 to 7S'C) 
Typ Max Unit 
- - ns 
- - ns 
- 2S0 ns 
- - ns 
- - ns 
- - ns 
- - ns 
- 50 ns 
- SO ns 

(Voo=SV±IO%. Ta=-20 to 7S'C) 
Typ Max Unit 
- - ns 
- - ns 
- - ns 
- - ns 
- - ns 
- - ns 
- - ns 
- SO ns 
- SO ns 

OBO 10 OB7 --+f---<:=::J+-t---

Input 
(Ao.CS.WR. 

OBO 10 OB7._> 

DS D4 DS 
0 0 0 
0 0 0 
0 0 I 
0 0 I 
0 0 I 
0 0 I 

.0 I 0 
0 I 0 
I 0 AS 
0 D4 D3 

D2 
I 
I 
0 
0 
I 
I 
0 
0 

A2 
D2 

t" 

DI DO Note 
0 D/I 00-1 : Decrwnent 

DO = 0: Increment 

I -1/+1 DO I: I 
00-0:+1 

0 A!U 00 ... 1 : All dots blinkinc 
00-0: Under line 

I ON/OFF 
0 ON/OFF 00=1 ON 

00=0 OFF 

I ON/OFF 
0 0 ~rM data RAM and 

I 2/1 gg:::~: Il:: ~=~ H~'~) 
AI AO Upper address is fixed to OH 

DI DO 
SET CURSOR ADDRESS 0 0 I 0 I 2nd/1st AS A4 AS A2 AI AO 08 1: N lillft for second line 

01"'0: N lilln fer 1m Ii .. 

SET CHARACTER CODE 0 0 I I D7 D6 D5 D4 D3 D2 DI DO 
BUSY FLAG CHECK 0 I 0 0 BF * * • • • • • 
• = High impedance 
Note: Misoperation may be caused when any command other than that listed in the above table is inputted. 
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.CHARACTER CODE MAP (SED121OFoa) 

o 

'-.1IIt1lM IoD7)" ~Oodo_maIl 
0123456789ABCDEF 

CGRAMAR£A 
5J18DOTS 

2 I II #11· .~ .... :: .. ')'{ ··1 :+:+ ') - ..... 

1'0 iiT4" '""'89;; < = )? 
41]1- [: I.JK ·11t·~O 

I foiii-p1_ 1 II i-Hi p.. -I· ••••• 

IlS 5 :,. -..... = I •• ,.-:. -•• - .:::. L ......1 ...... 
8 =: ::: .. t·II-I-I.=. r·- ·=1 L-1 1· • ; L:· 1 ii·i t-I !-·I ... _ .... __ f .. 1 .... 1 ... 

i 7 p·=ir st.iJI.)i.IJ>::I:~Z{ : ::- .....• 
o - •• ••• f· . .. .. .. .. .. 
I~ A::: •• T ..... 1-±.: "t·· .:.:. • ..... '-1 .... ! I I :"":1 .-. I J I •• : _. .... .. __ ..... - ._ ..... _s .. _ . 
• • : •••••• : ...... -.:. ::. • .I • .:. :.. .-. :- .-•• -.:. 
18 r.I,· Io- I '_.:1 .............. -, J I I-··j II I :! .. • •• I I .. - -. . .... s._ ...._ .._ _s· .. ., •• -. 

I.- I· • • • T .. . .. _, C . .: .. =::. .~I. 1·1.1 0 !oLl ;:i j:.':" IT 01:1 ::=:1 It' ·t· .::.1 ! ... -. - •.. ........... I.... . ........ . 
D~~t~~~~~ocnI~~8Qoo 

.PACKAGE DIMENSIONS .EXAMPLE OF APPUCAnoN (20 characlersX21inea display) 
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8O-pin QFP 

.. .. 

00 

't~iiiiiiiiiiUiiiiiiiiiiiiiiiiUiiiiiiiUf!-;::::fO-12' 
0.102 
(2.6) 

(to:~~, .. " 
unit: inch 

(mm) 

LCD 

16 

• In this case,SED1181FLA is 
accompanied because of 
the large number displayed 
characters. 

SED121OFoa can connect to the address bus or the data bus 
directly or alternatively. a peripheral interface unit. 
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SED1278F 
CMOS DOT MATRIX LCD CONTROLLER DRIVER 

.1/8, 1111 or 1/16 Duty Cycle Dot Matrix Drive 

.Built-in Character Generator ROM and RAM (~: 24~ ~::~=:~) 

.Maximum Simultaneous Display of 80 Characters 
(When Accompanied with SED1181FLA) 

.DESCRIPTION 
The SED1278F is a dot matrix LCD controller/driver which is dedicated to character display. It is capable 
of displaying up to 80 characters under 4-bitl8-bit MPU control. 
The built-in character generator ROM has an extended capacity of 240 different characters, each being 
generated in a 5 x 10 dots font compatible with a 1111 duty. In addition, the SED1278F contains 64 bytes of 
character generator RAM in which the user can store 8 different characters, each conSisting of 5 x 8 dots. 
These memory features offer high flexibility in character display. 
The guaranteed minimum LCD driving voltage is 3V, and this makes the SED1278F suitable for driving low 
voltage LCDs . 

• FEATURES 
.Disl'lay RAM··········································SO bytes (SO characters) 
.Character generator ROM·························24O characters (Able to 256 characters) 
.Character generator RAM·························8 characters 
.Built-in CR oscillator, Built-in power-on reset circuit 
.Maximum display dimension·····················SO charactersx1 line, 40 charactersx2 lines 

(When accompanied with SED1181FLAl 
.1/8, 1/11 or 1/16 duty cycle matrix drive (fixed by command) .2 flame AC wave-form drive 
.High-speed bus interface with 4-bitl8-bit MPU 
.Powerful display control instructions I 
.Character font········································5X7 dots + Cursor line (5X8 dots also possible) 

5X10 dots + Cursor line 
.Single power supply································5V±100/0 (Logic) 
.Low LCD driving voltage··························Voo-V5;;;:;3.0V 
.Package················································SO-pin QFP (plastiC) 

.BLOCK DIAGRAM 

DM 

DO> 

"'. 
" 

'00 
'. 
" 
" 
" 
" 
" 

?-~ 
g 

?--

>---
I--
I--
I--
>---
I--
>---

j 

I 
.~ 

Cltaracter -.. ~ ,,.. 
~CG·RAM) 
4Btas 

OSCI OSC2 

Dls;lI~ ~~:. RAM J 
80 BvtlJ!\ Shift Rq.ster 16 Bits 

Jl 
man ,Vlns 

Ou utCI<cuit 

~:6 
SE~1 

II ".- I SEG40 
Go __ 

~'T< ::~"' ". CG-RAM) 
sxQox240Bil& 

t 5 t 5 LalCh 
~'~, .. 

M , X .J---
~5 

ParalleVSeril1 ShlftR'~~ts f-- DO OataConverter 
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.PlN CONFIGURATION 

.PlN DESCRIPTION 
Symbol No. of signals Functions 

RS I Register select signal 

R/W I Read/write select signal *1 
E I Read/write execute signal 

DBO to DB7 8 Data bus 
LP I Data latching pulse 

XSCL I Data transfer clock 

FR I LCD AC driving signal 

DO I Serial data 

COMI to COMI6 16 Common outputs 
COM9 to COM 16 : non·select for 1/8 duty 
COMI2 to COMI6: non·select for 1/11 duty 

SEG I to SEG40 40 Segment outputs 

VI to V5 5 LCD driving power (V5 ~Vss) 

Vee I +5V 

Vss I OV (GND) 

OSCI 
2 

Used to connect resistor (typ. 9IK·ohms) for oscillation; 
OSC2 OSCI is for external clock input. 

*1 RS R/W E Operation 

0 0 ~ Instruction write cycle 

0 I I 
Busy flag read cycle 
Address counter read cycle 

I 0 ~ DO RAM or CG RAM data write cycle 

I I I DO RAM or CG RAM data read cycle 

.ABSOLUTE MAXIMUM RATINGS (Vss= OV, Ta=25"C) 

Parameter Symbol Ratings Unit 

Supply voltage (1) Voo -0.3 to 7.0 V 

Supply voltage (2) VI to V5 -0.3 to Voo+0.3 V 

Input voltage VI -O.S to Voo+0.3 V 

Output voltage Vo -0.3 to Voo+O.S V 

Power dissipation Po SOO mW 

Operating temperature Topr -20 to 75 "C 

Storage temperature Tstg -65 to 150 "C 

Soldering temperature and time Tsol 260"C" IDs (at lead) -
Note) The following condition must always hold true: Voo;;;;Vl;;;;V2;;;;V3;;;;V4;;;;V5 
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.ELECTRICAL CHARACTERISTICS 

.DC Characteristics 
Parameter Symbol 

"W level input voltage (I) VIHI 
'1" level input voltage (I) Vill 
"H" level input voltage (2) VIH2 
'1" level input voltage (2) VIL2 
"W level output voltage (I) VOHI 
'1" level output voltage (I) VOLI 
"W level output voltage (2) VOH2 
"L" level output voltage (2) VOL2 
Driver-on resistor (COM) RCOM 
Driver·on resistor (SEG) RSEG 
I/O leakage current IlL 
Pull·up MOS current -Ip 

Supply current lop 

External clock operation 
External clock operating frequency fExTcL 
External clock duty Duty 

External clock rise time trExTCL 

External clock fall time tfEXTCL 
Internal clock operation (Rf oscillation) 
Internal clock oscillation frequency 

LCD driving voltage 

.AC Characteristics 
o Read Cycle 

Parameter 

Enable cycle time 

Enable "H" level pulse width 

Enable rise/fall time 

RS, R/W setup time 

RS, R/W address hold time 

Read data output delay 

Read data hold time 

o Write Cycle 
Parameter 

Enable cycle time 

Enable "H" level pulse width 

Enable rise/fall time 

RS. R/W setup time 

RS, R/W address hold time 

Data setup time 
Write data hold time 

fosc 

VLCO 

Symbol 

tcycE 

tWEH 

trE. tiE 

tAS 

tAH 

tRO 

tOHR 

Symbol 

tcycE 

tWEH 

trE. tiE 

tAS 

tAH 

tos 

tOH 

Conditions 

10H= -0.205mA 

10L = 1.6mA 

10H= -0.04mA 

IOL=0.04mA 

IVCOM-Vnl=0.5V 

IVsEG-Vnl=0.5V 

VI=O to Voo 

Voo=5V 
Rf oscillation, 
external clock 
Voo=5V,losc=lcp=270kHz 

RI=9IkQ±2% 

Voo-V5 

Conditions 

CL= 100pF 

Conditions 

(Voo=5.0V± 10%. Vss=OV. Ta= -20 to 75"C) 
Applicable 

Pin Min Typ Max Unit 

DBD-DB7 2.0 - Voo V 
RS,R/W,E Vss - 0.8 V 

Voo-1.0 - Voo V 
OSCI 

Vss 1.0 V -
2.4 - - V 

DBO-DB7 
V - - 0.4 

XSCL 0.9Voo - - V 
LP 
DO - - O.lVoo V 

COMH6 - 2 10 kQ 

SEGHD - 2.5 10 kQ 

- - 1 pA 

50 125 250 pA 

Voo - 0.5 0.8 mA 

125 250 350 kHz 

45 50 55 % 
- - 0.2 ps 

- - 0.2 ps 

190 270 350 kHz 

3.0 - Voo V 

(Voo=5.0V± 10%. Vss=OV. Ta= -20 to 75'C) I 
Min Typ Max Unit 

500 - - ns 

220 - - ns 
- - 25 ns 

40 - - ns 

10 - - ns 

- - 120 ns 

20 - - ns 

(Voo=5.0V± 10%. Vss= OV. Ta= -20 to 75'C) 

Min Typ Max Unit 

500 - - ns 

220 - - ns 
- - 25 ns 

40 - - ns 

10 - - ns 

60 - - ns 

10 - - ns 
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.Timlng Chart 

OReed Cycle 
RS 

R/W 

E 

DBO to DB7 ____ -+_-=!J 

f------t'yeE-------i 

RS 
OWrite Cycle 

) VIHI V1Hl 
V1U Vill 

I--tAS- ~ 
R/W \ VlLl IVILI 

E 

I--- tWEH--=:: ~ 
r--. 

t'E 

~ Vllt / VIHI VIHI 
V1U 

~ I-- -tDS- ~ 

DBO to DB7 VIHl) 
VIlI 

Significant r/V,Hl 
Data Vlll 

tcycE 

.DlSPLAY COMMAND 
COMMAND RS R/W DB7 DB6 DB5 DB4 DB3 DB2 OBI DBO Note 

CLEAR DISPLAY 0 0 0 0 0 0 0 0 0 I 
CURSOR HOME 0 0 0 0 0 0 0 0 I • 
ENTRY MODE SET 0 0 0 0 0 0 0 I I/D S OBI = I : Incrament, OBI =0: Decrement 

080= I : The cisplay is shifted. 080=0: The dsplay is not shifted. 

DISPLAY ON/Off 0 0 0 0 0 0 I D C B DB2 = I : Display on DB2 = 0: Display off 
OBI = I: Cursor on OBI =0: Cursor off 
DBO= I: Brinkinll on DBO = 0: Brinkinll off 

CURSOR/DISPLAY SHIfT 0 0 0 0 0 1 SIC R/L • • DB3 = I : Shifts display one character 
DB2 = I : Right shift, DB2 = 0: Left shift 

SYSTEM SET 0 0 0 0 1 DL N F • • DB4= I : 8 bits, DB4=0: 4 bits 
DB3= I : 2 lines display (1/16 duty), 
DB3 =0: I line display 

(DB2=1: 5x 10 dots, 1/11 duty) 
DB2=0: 5x7dots, 1/8duty 

SET CGRAM ADDRESS 0 0 0 1 Aro The address length that can ba set is 64 addressas. 

SET DDRAM ADDRESS 0 0 1 ADD The address length that can ba set is eo addresses. 

READ BUSY flUG/ 0 1 BF AC DB7= I : Busy (instruction not accepted) 

ADDRESS COUNTER DB7 = 0: Ready (instruction accepted) 

WRITE DATA 1 0 Write Data 

READ DATA 1 1 Read Data 

-Don't care 
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.PACKAGE DIMENSIONS 

1.008:tClOII 
25.6:t0.4) 

O.187:tODIM 
(20.0"'0-1 

.EXAMPLE OF APPUCATION (2 lines X 20 characters) 

SED1278F 

CO~I --0 
COMI6 -Y 

LCD 

16x lOa dots 

DO~---lDO g ___ ~ DOl r--OPEN 
UJ UJ DI h 

SED11811~~A 000 ~ 
----' 

~~e:~~~~J 

~~CL 1--------'1 I 
FR 
voo 
vss 
V2 
V3 
V5 

05CI 05C2 

W 

SED1278F Is usually connected to 8-bit MPU via 1/0 ports. 

BO-pin QFP 

unit: inch 
(mm) 

I 
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.CHARACTER CODE MAP (SED1278FOA) 

CG 
o RAM 

(1) 

CG 
1 RAM 

(2) 

CG 
2 RAM 

(S) 

CG 
S RAM 

(4) 

CG 
4 RAM 

- (S) 

Is ~(~~ 
- CG 
" 6 RAM 8 (7) 

~ .. ; 7 ~~M _ (81 
u 

Higher 4bit (04 to 07) 01 Character Code (Hexadecimal) 

12S4S6789ABCDEF 

II ,.,RL:,L-11.-. I" 1"1 i I ... 1 (:"1::' 
.. _ ..... 1""=.1:.. j II,' •• _' _' 

# 'T1-'C' -.- J .... iT~::·::· '.-• ,_I i_I __ 11_, .::. II • T_ I_I .. II 

•. r-EII 
•• -;.::- I_I e I_~ 
-... F" I i -~.:b·" ' .. , i"I.) 
'I -I'·" . ... i.:i i.IJ 13 1.=.1 

-jo..L] ..... I 
n •• ': "I • ,1.':.1.'. 

.. ... .. 
=i11-3'''1:' .' .. _ 1'_ lou. 

.. _=::jo.":':=.- . ...,., ... 
.1' r .... il::l' L 

:0..,.'" A CRGAM 'f'" 1"7 l' -- "'1, ".1.' l' :1:: 
~ (SI •• II 'u' I:...·u .::.. ..E ....... E 110' I I 

--'~~+=~--~+=-r.~~.-~t-~~-tud.-t=±·~ .. ~-i CG I II L···!" I. I' .. i·!·!...=-I·.· _ .. 
B RAt.o1 -":1 !··.I .. r:. ... 'I ..= I_U" .... ! 

(4) 

CG 
CRAM 

(S) 

CG 
DRAM 

(6) 

CG 
E RAM 

(7) 

CG 
F RAM 

(81 

- :::: tl1 :1 il '! } 

':. t.J ..•.. rH •. .:;. 
D ,I I I I • 

...... ~:IO ..... ()-i!-

-: ,I ", I ...... - t,' 
........ 1_, • 

::I 'f:1:i" .,'. 1:::1 
....... 1.1 

- "11111 1111:) "::;1 101 0 II 
iiiii 

* Character codes (OOH·OFH) 01 SED1278F are assigned to the area 01 character generator RAM (CG RAM). 
The CG ROM 01 the SED1278F is masked; il you wish to have your ownCG ROM, consult Seiko Epson Marketing Department lor 
conversion 01 the masked ROM. 



PFOO6-05 

SED1500FSeri.es 
CMOS DOT MATRIX LCD DRIVER 

.Duty 1/7 -1/16 LCD Driver 

.Single Chip LCD Driver (with Built 

in Display Data RAM) 

.DESCRIPTION 

The SED1500F Series is a dot matrix LCD driver CMOS LSI with the ability of alpha numeric and graphic 

display. Because of a built-in display data RAM, the necessary operation for drive is only writing of display 

data. Moreover, this LSI can be connected directly to the bus line of a 4 bits/8 bits microcomputer. There­

fore the combinations of CMOS microcomputer and the SED1500F Series make it easier to systematize the 

handy instruments requiring low power dissipation . 

• FEATURES 

.Built-in display data RAM 

.Built-in driver for LCD segment and LCD common 

Dot drive capability: Common-Single system 336 to 544 dots (per chip) 

Common-multi system 336 to 672 dots (per chip) 

.Direct connection capability to the bus line of a 4 bits/8 bits microcomputer. 

.Duty 1/7-1/16 setting capability (mask option) 

.Built-in CR oscillation circuit (without resistor) 

.Low power dissipation 

.Package·················································· ·SO-pin QFP (plastic) 

.BLOCK DIAGRAM 

DO 
Dl 
D2 
D3 

D' 
D5 
D6 
D7 

AO-A6 

ADDRESS OECODER 

DATA MEMORY 
(42x2Byte) 

SEGO--SEG33 
• SEG34-SEG41 

* Those terminals can be used as either SEG or COM terminals. 

VDO 
Vu 
v .. 
v" 
v" 
v" 

v .. 
Ioo---~E!T 
\----""OSVNC 

COMO-COM7 
.COM8-COM15 
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.PlN CONRGURATION 

COM12/SEG37 
COMI3/SEG36 
COMI4/SEG35 
COMI5/SEG34 

SEG33 
SEG32 
SEG31 
SEG30 
SEG29 
SEG28 
SEG27 
SEG26 
SEG25 
SEG24 
SEG23 
SEG22 

65 02 
03 
04 
05 
06 
07 
SYNC 
V •• 
CL 
V .. 
V" 
Vu 
Vu 
V" 
Vu 
OSCI 

AO to A6 

DO to 07 

RD 

WR 

OSCl,OSC2 

CS 
CL 

EfT 

SYNC 

COMO to 
COM15 

SEGO to 
SEG41 

VLI to VL5 

Voo 
* Terminal (Pin No. 61-No. 68) can be used as either SEG or COM terminal. Vss 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Vss 
Supply voltage 

VLI to VL5 

Input voltage VI 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsol 

.ELECTRICAL CHARACTERISTICS 

.DC Characteristics 

Parameter Symbol 

Supply voltage Vss 

Supply voltage VL5 

Operating dissipation IOPI 

Oscillation start voltage VSTA 

Oscillation stop voltage VSTP 

Read cycle time tc(RO) 

Write cycle time tccwR) 

Access time t. 

Ratings 

-7.0 to O.S 

-IS.O to O.S 

Vss-O.S to Voo+O.S 

-20 to 75 

-65 to 150 

260·C, lOs (at lead) 

Conditions Min 

-4.5 

-S.5 

Vss= -5.5V CS=H -
VL5= -IO.OV Rf=1.0MQ 

Rf=1.0MQ -
Rf=1.0MQ -
Vss=-5V 1,000 

VIH=VOH= -2.0V 
1,000 

VIL = VOL =Vss+O.SV 
CL = 100pF + ITTL -

*1 In the case of operating voltage Vss at Voo-3.0V, inquire of Ie SALES DEPT. 
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Typ 

-

60 

-

-

-
-

-

RAM Address 

Data Input/Output 

Read Enable 

Write Enable 

Oscillation Circuit 

Chip Select Input 

Clock Output 

Master/Slave 

Selection 

Slave Synchronous 

Input/Output 

LCD Common (Y) 

Drive 

Output 

LCD Segment (X) 

Drive 

Output 

LCD Drive Power 

Supply 

Power Supply (+) 

Logic Power Supply (-) 

(Voo=OV) 

Unit 

V 

V 

V 

·C 

·C 

-

(Voo=OV) 

Max Unit 

*1 -5.5 V 

-10 V 

100 p.A 

-2.0 V 

-2.0 V 

- ns 

- ns 

SOO ns 



·PACKAGE DIMENSIONS· 

.SED1500F SERIES 

BO-pin QFP 

unit: inch 
(mm) 

The capacity of the SED1500F series is varid as follows with a duty of LCD multiplex drive . 

• Common-single series • Common-multi series 

Duty Type 
No. of COM No. of SEG 

Duty Type 
No. of COM No. of SEG 

output output output output 

1/7 SED1507F 7 42 1/8 4 42 

1/8 SEDI500F 8 42 1/9 5 42 

1/10 SEDI50lF 10 40 1/10 5 42 

1/11 11 39 1/11 6 42 

1/12 12 38 1/12 6 42 

1/13 13 37 1/13 7 42 

1/14 14 36 1/14 7 42 

1/15 15 35 1/15 8 42 

1/16 SEDI502F 16 34 1/16 SEDI50SF 8 42 

., The driver is open-ended by the cascade connection . 
• 2 Above-mentioned Duties are all realized by the mask option. Listed types are already available. As to other ones, 

please inquire of our IC Sales Dept. 
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.EXAMPLE OF APPLICATIONS (Connection among the SED1500F series, LCD and Mpu) 

.An example of multichip composition by the common-single series. 

Number of display dots=10x40xn n=1-10 (in the case of SED1501F) 

~ 
CMO LCO LCO LCD 

I ----
CM9 lox.aDOT IOX'ODOT IOX40DOT 

10 fer f.t J.or 
SEQO SEQO -~ 't- SEQ 

'-- 00':'0 SEC139 Eli '7.-s SEC)]' Ell Ell SEG39 

- COMt SEDI50IF SEOl50IF -- -- SEOl50lF 

08C\( 
NO.I(MASTER) r- OSCI NO .• (SLAVE) OSCI NO .• (SLAVE) 

OSC2 .J~f~-Qa: !£i S !£ :1 S 

""" :i . Irllo: I. ..J >- 81~ I~ I~ d ~ ~ ~ I~I~ I~ 011)" 

~Ftt t t ff~}1 I I 
f fLU 

I 
lire I 

.cs A/D RO WR 

MICRO COMPUTER 
(4 BIT MPU) 

.An example of multichip composition by the common-multi series. 

Number of display dots=16x42xn n=2-10 (in the case of SED1503F) 
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CMOS VFD DRIVER 

.High-voltage CMOS Driver (70V: 10mA/bit) 

.Transfer Clock (4MHz Max) 

.Shift Registers and Latch Circuits are Built-in 

.DESCRIPTION 

The SED2020FoA is a 20 bits (10 bits x 2) driver for vacuum fluorescent displays (VFD). The SED2020FoA is 

designed to drive both the anode and.grid of the VFD. A cascade connection of multiple SED2020FoAS 

allows to expand characters and segments. 

High voltage (70V Max) CMOS designed output circuit eliminates the external pull-down resistors to the 

output. The fast rise/fall time (1 p.s Max) enables a clear display which is free from afterglow. 

The input circuit has a CMOS structure (logic level: 1.55V) with pull-up resistors, and can be directly driven 

by a standard logic IC such as TTL, LSTTL, CMOS, or HSCMOS . 

• FEATURES 

.High-voltage CMOS driver (70V: 10mA/bit) 

.Anode/Grid driver for VFD 

.On-chip serial input 10 bits shift register x 2 (20 bits in total) 
eTransfer clock ................. '4MHz 

.Logic supply voltage ·········VOOL = 5V±10% 

.Package···························46-pin QFP (plastic)/44-pin QFP (plastic) 

.BLOCK DIAGRAM 

r------------ - ----------., 

P 
SI1o------i>-----i 

rl>-I>-i:>--Q50 1 

p 
elK 1 cr----+--!>-t(;:j==~:t:==+= 

BK1~-+~---~-r--~-+-
VUOt 

---+--­
VI)I)II 

L----------o----~~------~------~ 
001 002 ··················0010 

512 

ClK2 

lH2 

BK2 

502 

Same as Left 

00110012 0020 
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.PIN CONFIGURATION 

-N('I)~It)\D"'" S 
~~8880888gg8~ 

BK2 42 2B NC 
BKl NC 
lHl SOl 
ClKl 45 25 NC 
Sil 46 

SED2020FoA SI2 
NC 
NC' 

BK2 
BKl 
NC 
lHl 
ClKl 
Sil 
SI2 
ClK2 
lH2 
VOOL 
vss 

NC 
NC 
SOl 
NC 
NC 
NC 
NC 
S02 
NC 
NC 
NC 

ClK2 
lH2 

VPDl. 

vss 5 

NC : NO Connection 
NC' : MUST BE OPEN 

.PIN DESCRIPTION 

Symbol Pin Name 

ClKI 
Clock input 

ClK2 

511 
Data input 

512 

SOl 
Data output 

502 

lHI 
latch clock input 

lH2 

BKI 
Blanking 

BK2 

DO Driver output 

Vss Power supply 

VOOL Power supply 

VOOH Power supply 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage (driver) VOOH 

Supply voltage (logic) VOOL 

Driver output voltage Voo 

Input/output voltage VI/O 

Driver high level output current IOHOO 

Driver low level output current 10LOO 

Power dissipation Po 

Operating temperature Topr 

Storage temperature Tsig 

Soldering temperahre and time Tsol 

E-42 

NC 
S02 

20 NC 
19 NC 

s:::~~:!~!2!::~~2 
~8888888888 

NC : NO Connection 

Function 

Data is read from 51 during T' of ClK; data shifts to SO at rising edge of 
ClK. 

Serial data input to shift registers 

Serial data output from shift registers 

Data of shift register are read during "H" of lH; data of shift register are 
latched at falling edge of the signal. 

Entire display can be turned off during "H". 

High-voltage CMOS output 

GND (OV) 

Supply for logic (5V) 

Supply for driver (70V) 

(Vss=OV, Ta= -10 to 70'C) 

Ratings Unit 

-O.! to 70 V 

-O.! to 7 V 

Vss-O.! to VOOH+O.! V 

Vss-O.! to VOOL +0.3 V 

-15 to 0 mA 

o to S mA 

o to 250 mW 

-10 to 70 ·C 

-65 to 150 ·C 

260'C, lOs (at lead) -



.RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 

Supply voltage (driver) VOOH 

Supply voltage (logic) VOOl 

Input voltage V, 

Input logic level Vll 

Driver High level output current IOHoo 

Clock frequency fclock 

Clock pulse width twclock 

Setup time tsetup 

Hold time thold 

latch pulse width twlatch 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Para·meter Symbol 

High level input voltage V,H 

low level input voltage V,l 

High level input current hH 

low level input current III 

High level output current IOH(SO) 

low level output current IOL(SO) 

Supply current (Voou IDOL 

Supply current (VOOH) looH 

Driver high level output current IOHoo 

Driver low level output current IOLoo 

.AC Electrical Characteristics 

Parameter Symbol 

Clock-latch delay time tCl 

latch-clock delay time tlC 

Output(SO) rise time tr (SO) 

Output(SO) fall time tf (SO) 

Clock(SO) delay time tp (SO) 

Output(OO) rise time tr (DO) 

Output(OO) fall time tf (DO) 

BK-OO transfer time tp (DO) 

Conditions 

TTL input level 

Grid output 

Anode output 

Cascade connection 

Conditions 

V'H=5.3V 

V'l=OV 

VOH=4.6V 

VOL=0.4V 

f clock=4MHz 

At all drivers output "H" 

VOHoo=55V at output "H" 

VQLoo= 5V at output "l" 

Conditions 

1 . Input signal conditions 
(I) Amplitude: 0-5V 
(2) Rise/fall tillie should be 

15ns or less. 
(3) Measuring· voltage should 

be 2.5V. 
2. Output signal conditions 

(I) Standard loads are: 
13pF,10M!) 

(2) Measuring voltage should 
be 2.5V or 1/2 of the 
amplitude. 

(Vss=OV) 

Min Typ Max Unit 

30 60 70 V 

4.5 5.0 5.5 V 

0 - VOOl V 

- 1.55 - V 

- -10 - mA 

- -0.5 - mA 

0 - 4 MHz 

125 - - ns 

125 - - ns 

0 - - ns 

250 - - ns 

(Vool=5V, VooH=60V, Vss = OV, Ta=25'C) 

Min Typ Max Unit 

2.4 - VOOl V 

0 - 0.7 V 

- 33 100 p.A 

-160 -100 - p.A 

- -1.4 -0.44 mA 

1.6 2.1 - mA 

- - 5 mA 
I 

- - 2.0 mA 

- - -10 mA 

1 - - mA 

(Vool=5V, VOOH= 60V, Vss=OV, Ta=25'C) 

Min Typ Max Unit 

125 - - ns 

0 - - ns 

- - 50 ns 

- - 50 ns 

- - 125 ns 

- - 1 p's 

- - 1 p.s 

- - 2 p.s 
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.Tlmlng Chart 

[ 

[ 

l 
.PACKAGE DIMENSIONS. 

E-44 

1.031:1:0.016 
(26.2:1:0.4 

CLK 
(CIocIo) 

$) 
(Dat.) 

CLK 
(Clock) 

LW 
CbICh) 

eLK 
(ClOCk) 

L" 
(lotch) 

.. 
(81.nk) 

OUTPUT 
($0.1)0) 

v 

----' 

46'pin QFP 

~H2. 
o.079.tG.oll 
(2.0.tQ,J) 

0.122 
(:U) 

unit: inch 
(mm) 

/ 1 'cJock 

twclOck l' 

toL 

Iwlatch 

.1 
:I :I 
.1. lSetUP thold .1 

tI.C 

n SO" 

'0" 

0.075 
(1.9) 

44'pin QFP 

unit: inch 
(mm) 



.TYPICAL CONNECTIONS 
.Example of connecting 

SED2020F's to VFD (1) 
(1 bit serial> 

Anode Clock 0--- --I-"T""""f---------t--~__, jSerial Data 

latch Clock 0----- - - --- -

Blank 0----- - - - -1-1'--,-------1 

SED2020F SED2020F 

SED2020F 

{
Blank ~----

Grid Clock ~ --I-........ ---------I---+--' 
Serial Data L..-________ --' 

EI 

\m .... nt 
EI 

I 
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.Example of connecting 
SED2020F's to VFD (2) 

<4bits serial> 

,~ 
0---

ko------
0--- ----

{
Serial Data 
Clock 

Anode Latch Cloc 
Blank 

n II f f~ 
ia§§gB33ii::JJ 

SED2020F 
88 8 n§88~ §----- §§§ 

I J~J IU !! 
-----

~ ~ 

q---;-==---:§Ir,-~ =-;;-~ ~Lg'--=-' 
I Dol " I 

r-
-- -I-n 

n " 
:: : ~ 

fn _N-5j _N_C"II "' ... = _ _ ~ ~ ~ X % ~ ~ '" c C 
U)fI) 00-'...1111111>:::: 

SED2020F 
8----- i§~§----§§§§§ 

!! !!. 
---- ---

'000001 'I Ii I I 
1000001 " II I : - - - - - - - - - -
Igggggi II II: I 

{
Blank 

Grid Clock 
Serial Data 
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IDDDDDI II II " I, VFD 
i! ____ 1' Ij=-___ ~ '" ___ -'J 

Ci III a OJ _____ sl 
r ----

~8"8 ~ 8 8 ---- 8 8----- 0 

8 
SED2020F 

;a§§gS§3ii:iJJ 
u !!lJ!=~~ 
--- > > > 

0---

0---

.. 
asl _____ 1 -----

8 ------~ §------ § 
SED2020F 

;; Gt- a § g g 3 3 i i ~ J J 
U! 6 61 b b b 

~ == ~ J 

~ 

~ 
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SED2032FoB 
CMOS VFD DRIVER 

.High-voltage CMOS Driver (70V: 10mA/bit) 

.Transfer Clock (4MHz Max) 

.Shift Registers and Latch Circuits are Built-in 

.DESCRIPTION 

The SED2032Foe is a 32 bits (16 bits x 2) driver for vacuum fluorescent displays (VFD). The SED2032Foe is 

designed to drive both the anode and grid of the VFD. A cascade connection of multiple SED2032Foe 

allows to expand characters and segments. 

High voltage (70V Max) CMOS designed output circuit eliminates the external pull-down resistors to the 

output. The fast rise/fall time (1 p.s Max) enables a clear display which is free from afterglow. 

The input circuit has a CMOS structure (logic level: 1.55V) with pull-up reSistors, and can be directly driven 

by a standard logiC IC such as TIL, LSTIL, CMOS, or HSCMOS . 

• FEATURES 
.High-voltage CMOS driver (70V: 10mA/bit) 

.Anode/Grid driver for VFD 

.On-chip serial input 16 bits shift register x 2 (32 bits in total) 

.Transfer clock ................. ·4MHz 

.Logic supply voltage ·········VOOL = 5V±10% 

.Package···························60-pin QFP (plastic) 

.BLOCK DIAGRAM 

r------------ - --------....., 

rl>~~__o501 $02 
511 512 

LHl·cr~t~~==+=t==+ 

BKl~-+;>------~--r---~-+-
VDDL 

---+­
VUIlI! 

~----------~------u-------.~--------~ 
001 002 ··················0016 

CLK2 

Same as Left LH 
BK2 

0017 0018 0032 
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0032 
NC 
NC 
NC 
NC 
S02 
NC 
NC 
He 
SOl 
NC 
NC 
NC 
NC 
0016 

SE02032Foa 

NC : NO Connection 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage (driver) VOOH 

Supply voltage (logic) VOOl 

Driver output voltage Voo 

Input/output voltage VI/o 

Driver high level output current 10HOO 

Driver low level output current 10LOO 

Power dissipation Po 

Operating temperature TOIl' 

Storage temperature Tstg 

Soldering temperature and tine Tsol 

VOOH 
He 
Vss 
VaaL 
lH2 
ClK2 
SI2 
SII 
eLK! 
LHI 
SKI 
SK2 
NC 
NC 
NC 

-

Pin No. Symbol Pin Name Functions 

22 ,. ClKI Clock Data is read from 51 during 

input "l" of ClK; data shifts to 
25 ClK2 SO at rising edge of ClK. 

23 511 Data Serial data input to shift 
24 512 input registers 

51 SOl Data Serial data output from 
55 502 output shift registers 

21 lHI latch 
Data of shift re~ister are 
read during ~H of lH; 

,clock data of shift register are 

26 lH2 input latched at falling edge of 
the signal. 

20 BKI 
Blanking Entire display can be 

19 BK2 turned off during "H" 
15to1.60 DO Driver output High-voltage CMOS output 31 to 41 

28 Vss Power supply GND (OV) 

27 VOOl Power supply Supply for logic (5V) 

30 VOOH Power supply Supply for driver (70V) 

(Vss= OV, Ta = -10 to 70'C) 

Ratings Unit 

-0.3 to 70 V 

-0_3 to 7 V 

Vss-0.3 to VooH+0.3 V 

Vss-0.3 to VOOl +0.3 V 

-15 to 0 mA 

o to 3 mA 

o to 250 mW 

-10 to 70 'C 

-65 to 150 ·C 

260'C, IDs (at lead) -

.RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

Parameter Symbol CondItions Min Typ Max Unit 

Supply voltage (driver) VOOH 30 60 70 V 

Supply voltage (logic) VOOl 4.5 5.0 5.5 V 

Input voltage VI 0 - VOOL V 

Input logic level VLL TTL input level - 1.55 - V 

Grid output - -10 - mA 
Driver High level output current IOHDO 

Anode output -0.5 mA - -

Clock frequency fclock Cascade connection 0 - 4 MHz 

Clock pulse width twclock 125 - - ns 

Setup time tsetup 125 - - ns 

Hold time thold 0 - - ns 

latch pulse width twlatch 250 - - ns 
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.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Parameter Symbol 

High level input voltage V,H 

Low level input voltage V,l 

High level input current I'H 

Low level input current I,l 

High level output current IOH(SO) 

Low level output current IOl(SO) 

Supply current (Vood IDOL 

Supply current (VOOH) looH 

Driver high level output current IOHoo 

Driver low level output current loLOo 

.AC Electrical Characteristics 

Parameter Symbol 

Clock·latch delay time tCl 

Latch·clock delay time tlC 

Output(SO) rise time tr (SO) 

Output(SO) fall time tf (SO) 

Clock(SO) delay time tp (SO) 

Output(DO) rise time tr (DO) 

Output(DO) fall time tf (DO) 

BK·DO transfer time tp (DO) 

Conditions 

V'H=5.3V 

V'l=OV 

VOH=4.6V 

VOl=0.4V 

f clock=4MHz 

At all drivers output "H" 

VOHoo=55V at output "H" 

VOLOO= 5V at output "L" 

Conditions 

1 . Input signal conditions 
(1) Amplitude: 0-5V 
(2) Rise/fali time should be 

15ns or less. 
(S) Measuring voltage should 

be 2.5V. 
2. Output signal conditions 

(1) Standard loads are: 
13pF, 10MQ 

(2) Measuring voltage should 
be 2.5V or 1/2 of the 
amplitude. 

Min Typ Max Unit 

2.4 - VOOl V 

0 - 0.7 V 

- 33 100 fjA 

-160 -100 - fjA 

- -1.4 -0.44 mA 

1.6 2.1 - mA 

- - 5 mA 

- - 3 mA 

- - -10 mA 

1 - - mA 

(Vool=5V, Vss=OV, VOOH = 60V, Ta=25'C) 

Min Typ Max Unit 

125 - - ns 

0 - - ns 

- - 50 ns 

- - 50 ns 

- - 125 ns 

- - 1 fjS 

- - 1 fjS 

- - 2 fjS 

.Timing Chart .PACKAGE DIMENSIONS 

[

eLK 
,C>oc", 

" (lalch) 

eLK 
(CIOC~) 

'" (l.tch) 

OUTPUT 
(SO DO) 

~ t ... clo<k 

~ 

18== ~ 

•. ~ 

O.701t.OOI6 
(17.8 i 0.4) 

6Q.-pin QFP 

unit: inch 
(mm) 
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PF221-03 

SED5031Coc 
CMOS 12 BIT THERMAL HEAD DRIVER 

.Built in 12bit static shift register 

.12bit latch circuits 

.Output control circuits and built in 12bit driver 

.DESCRIPTION 

The SED5031Coc is a low power CMOS 12bit thermal head driver. It contains a 12bit high speed shift 

register, 12bit latch, output control circuit and 12bit driver with a drive capability of 28V1150mA allowing 

direct connection with thermal heads . 

• FEATURES 

.Built in 12bit static shift register 

.Built in 12bit latch 

.Built in output control circuit and 12bit driver 

.High supply voltage for driver ···················28V (Max) 

.High output current································ ·150mA (Max) 

.Low supply current ·································0.3mA/2MHz (Typ) 

.High speed operation ······························7MHz (Max) 

.Si gate CMOS process 

.Package················································24-pin DIP (plastic) 

.SLOCK DIAGRAM 

N o o 

o .... 
o o 

.... .... 
o o 

N .... 
o o 

GND2~-----t~-+~-+~--------~r-~r-~ 

LATCH ~-<t>-""'--il-'----il-'--t--

51 P--D--~ 

CLK 9--t.:>O--i---I---"'----

50 
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.PIN CONFIGURATION .PIN DESCRIPTION 

Pin No. Pin Name Function 

GNO AEO 
ClK 3 Clock input for static shift register. 

51 13 Serial data input to shift register. 
Voo 2 LATCH 

SO 12 Serial data output from shift register. 
CLK 3 BEO 

007 4 (J) 006 lATCH 23 
latch signal input. Data in the shift register 
is latched when this signal goes low. 

GN02 5 ITI GN02 0 Output enable A. Latched data is enabled for output to 

008 6 U'1 005 0 

009 7 w 004 ...... 
0010 8 

(') 
003 0 

() 

AEO 24 the driver when this signal is low. DO terminals are in 
the high impedance state when this signal is high. 

Output enable 8. Latched data is enabled for 

BEO 22 output when this signal is high. DO terminals are 

0011 9 002 in the high impedance state when this signal is low. 

GN02 10 15 GN02 
0012 11 DOl 

DO, 
14,16-19,21 Parallel data output terminals. 
4,6 - 9, 11 (Open drain NMOS transistor output) 

SO 12 51 VDD 2 Power supply (+ 5V) 

GND 1 Signal ground for input: OV 

GND2 5,10,15,20 Ground for driver output terminals: OV 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 V 

Voltage supplied to driver Bvoo 28 V 

Driver output current 10LOO 150 mA 

Input voltage VI -0.5 to Voo+0.5 V 

Input current h -20 to 20 mA 

Output voltage Vo -0.5 to Voo+0.5 V 

Power dissipation Po 0.65 (Ta=80·C) W 

Operating temperature Topr -10 to 80 ·C 

Storage temperature Tstg -65 to 150 ·C 

Soldering temperature and time Tsol 260·C, lOs (at lead) -

.RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.5 5.0 5.5 V 

Input voltage VI 0 - Voo V 

Output high voltage DOn VOHOO 0 12 24 V 

Driver output current 10LOO - 120 150 mA 

fClK! - 2 7 MHz 
Clock frequency 

fClK2 • of or cascade connection - 2 5 MHz 

Clock pulse width tWClK 70 - - ns 

Setup time SI·CLK tsetup 50 - - ns 

Setup time CLK·LATCH tCl 100 - - ns 

Hold time SI·ClK thold 10 - - ns 

latch pulse width tWlATCH 50 - - ns 
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• ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Parameter Symbol 

Input high voltage VIH 
Input low voltage Vil 
Input high current IIH 
Input low current hl 
Output high voltage (SO) VOHSO 
Output low voltage (SO) VOlSO 
Output high current (SO) IOHso 
Output low current (SO) IOlSO 
Driver output voltage (DOn) VOLDO 
Driver output current (DOn) IOloo 
VOO supply current 100 

Output leakage ko 

.AC Electrical Characteristics 

Parameter Symbol 

Output rise time tr 
Output fall time tf 
Output (SO) delay time tdso 
Low level propagation time tp 

Conditions 

VIH=5.8V 

Vll= -0.3V 

Voo=4.5V 

Voo=4.5V 

VOH=4.2V 

VOL =0.4V 

IOLDO= 120mA 

VOlOO= 1.0V 

Voo=5.5V, fClK=5MHz 

Voo=4.5V, VOH=24V 

Conditions 

Cl=13pF 

(Voo=5V, Ta=25·C) 

Min Typ Max Unit 

8.5 - 5.0 V 

0 - 1.5 V 
- - 0.5 p.A 

- - 0.5 p.A 

4.45 - - V 
- - 0.05 V 

0.5 2.5 - mA 

0.5 1.5 - mA 
- 0.7 1.0 V 

120 160 - mA 
- 1.5 5 mA 
- - 50 p.A 

(Voo=5V, Ta=80·C) 

Min Typ Max Unit 

- 20 35 ns 
- 20 35 ns 
- 70 120 ns 
- 0.2 1 p.s 

.Timing Chart .Signal Sequence 

[ClK 

51 

[

AEO 

BEO 

DOn 

~I.~DO resistance -------Ifr-· VOHoo 
••• 2.SV 

3300 
12V 

ClK 

51 

lATCH 
AEO 

BEO 

DO 

11/··· .. ··111 111··· .. ·111 III .. · 

---< H >-e:: 
U u---
U U-

n rL 
~ ~ 
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·PERFORMANCE CURVES 

Driver output current (IOloo)-Driver output voltage (VOL.DO) 

200 

~ 
'c; 100 
9 

.;9 

o 

I-
~ 

~ 
J,V 

/ 

Voo=6V 5V 4V 

I~ 
IV V /' 

!J 
~/ 
'/ 

W V 
'/ / 
/ 

1.0 
VOLOO(V) 

/' 

Ta=25'C 

• PACKAGE DlMEMSIONS 

24 

E-54 

1.26OMax 
(32.0Max) 

~ 

2.0 

12 

Driver output current (la:.oo)-Ambient temperature (Ta) 

200 

1'..""" r---... ~ ~~ 
~ 1'--.. ......... ~ 

............ ....... ~-..........: VOO 6V 

-........... ........ ___ 5V 

....... 4V ---- 3V 

~ )100 

VOLOO = l.OV 

o 
-50. 50 

Ta('C) 
100 150 

0.600 
(15.24) 

tE===:3~ +O.OOl 
0.010- 0.0004 
( .0.") 
~0.01 

0.608 - 0.655 -.----
05.44-16.64) 

24·pin DIP 

unit: inch 
(mm) 



PF175-03 

SED1330F 
CMOS GRAPHIC LCD CONTROLLER 

.DESCRIPTION 

.For Large-scale LCD 

.Few External Circuits 

.Virtual Screen Display RAM 

.Enhanced Control Function 

The SEDl330F is a Graphic and Character display controller for large-scale dot matrix liguid crystal displays. 

The external frame buffer stores the character code and/or bit image data from a microprocessor. The data 

is periodically read out and outputted as the converted bit image data for the display. The SEDl330F's 

enhanced control functions allow layered displays of the character and graphic screens, flexible scrolling 

and devision of the display. The built-in external memory timing circuit, LCD module control circuit and high 

speed character generator make it easier to design an LCD control block requiring few external circuits . 

• FEATURES 

.Automatic cursor shift function······4 directions, up, down, right and left 

.Flexible scrOlling function ············Free scrolling of the display window of character/graphic screen 
Smooth scrolling to right and left 

.3 modes of display ·····················Character mode, Graphic mode, 2-screen layered mode 

.Display dots ······························Character mode: 80 characters x 32 lines plus layered graphic screen 
Graphic mode: 256 x 640 dots x 3 screen 

.Frame buffer memory space ·········64K bytes 

.Built-in Character Generator········ '160 characters (5 x 7 dot matrix, mask programmable) I 

.External Character Generators···· "CGRAM : 64 characters (8 x 16 dot matrix) 
CGROM: 256 characters (8 x 16 dot matrix) 

.LCD drive duty ratio .. ··················Static to 1/256 duty (programmable) 

.80 series or 68 series MPU interface (selectable) 

.Low supply current ·····················Operation : 5mA (Typ), Standby: O.05ttA (Typ) 

.Single power supply ··················5V±10% 

.Package .. ·································· 60 pin QFP (Plastic) 

.BLOCK DIAGRAM 
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..•• PlN CONFIGURATION 

Pin Name Pin Functions Pin Name Pin Functions No. No. 
OSCI 54 Oscillator terminal (Input) iVAO to VA15 27.21 VRAM address bus .toa 
OSC2 55 Oscillator terminal (Output) VOO to V07 19to VRAM data bus II 

Voo 58 Power supply (+5V) VR/W 44 VRAM R/W signal 

osc, _JlDl&!!;Ul"!I!.J~U!lldm~_v" Vss 13 Power supply (GND) \iCE 45 Memory control signal 
cs VAg 
AO V"lO 

~~ ~:g 
01 VAI3 

SEL1.2 51,52 MPU interface format selection REF 46 Refresh signal for 0 RAM 

DO to 07 59,80 Data bus XDOtoXD3 7-10 Dot data output bus to X driver Ito6 
~ ~ 
D3 'IA14 AO 57 Data type selection XSCL 12 Dot data shift clock for X driver. 
04 VAI5 
D5 VDO 
06 "PI 

VO, 
RD 50 80 series Read stro~ signal XECL 11 Chip enable shift clock for X driver 68 series ME" clock 

WR 51 :~::: 't:f~l sr!~~~ signal LP 14 Dot data latch pulse 

CS 56 Chip select WF 15 Frame signal 

m 47 Reset YSCL 18 Scan data shift clock lor Y.driver 

SYNC 48 I/O pin for synchronization 
signal YO 17 Scan data output 

CLO 49 ~ra~h~l~ed clock input for YDiS 16 Power down signal when display OfF 

.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -O.S to 7.0 V 

Input voltage VI -O.S to Voo+O.S V 

Power dissipation Po O.S W 

Operating temperature Topr -20 to 7S 'C 

Storage temperature Tstg -60 to ISO 'C 

Soldering temperature and time Tsol 260'C, lOs (at lead) 

.ELECTRICAL CHARACTERISTICS (Voo=SV±IO%, Vss=OV, Ta= -20 to 7S'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Operating voltage Voo 4.S S.O 5.S V 

Register data retention voltage VOH 2.0 - 6.0 V 

High level input voltage VIHT 00to07, AO, CS. RO, WR, 2.2 - Voo+O.S V 
T 

Low level input voltage VILT VOOtoV07,IOH = -S.OmA, -0.3 - 0.8 V 
T 

High level output voltage IOL=S.OmA, VR/W, VCE. VOHT 2.4 - - V 
L REF Low level output voltage VOLT - - 0.4 V 

High level input voltage VIHC IOH=I.6mA, IOL=-1.6mA, 0.8Voo - - V 
C 
M Low level input voltage VILC SEll, 2, SYNC, YD. XOOto - - 0.2Voo V 
0 High level output voltage VOHC XOS,XSCL,XECL,LP,FR, Voo-0.4 - - V 
S 

Low level output voltage VOLC YSCL, YOIS, OSCI. OSC2 - - 0.4 V 

A ~gl~~~ trigger threshold VT+ 
RES * O.SVoo 0.7Voo 0.8Voo V 

I Negative trigger threshold VT- O.SVOO f voli .... 0.2Voo O.SVOO V 

Input leakage current III - O.OS 2.0 p.A 

Output leakage current ILO 
VI=VOO or Vss - 0.10 S.O p.A 

Average operating current looA fosc-6.0MHz. No load - S.O 6.S mA 

Standby current loos 
(NO extern~-RAM) 

- 0.05 20 p.A OSC1 =CS=Voo 
Oscillation frequency fosc 1.0 - 10.0 MHz 

External clock frequency fCLK 
AT X'tal - - 10.0 MHz 

OSCI, OSC2 
Feed back resistance R, O.S \.0 7.0 MQ 

• RES input pulse should be longer than 1.0ms. 
V15 should be OFF when RES is "L". 
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.EXAMPLE OF APPLICATION 

o 8.0MH, 

OSCI OSC2 

AO I-----~AO 

.PACKAGE DIMENSIONS 

1.008±OOI~ 

(25.6:00') 
O.787~0OO4 

20.0.01 

(XDriver) 

lrlDDnnnnDnnnnnnnnD~O_I2. 
0.059'0012 
(1.5'03) 

0.110 
(2.8) 

6O-pin QFP 

unit: inch 
(mm) 

I 
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.CHARACTER CODE TABLE (BUILT -IN CHARACTER GENERATOR) 

Note: ~ means all dots of 6 x 8 matrix are on. 
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PF366-01 

SED1351F 
CMOS GRAPHIC LCD CONTROLLER 

.Operation Under the Control of t.\Bits or 16Bits MPU 

.Cycle Steal Mode for MPU's Access to VRAM 

.Maximum Display Capacity 1,024 X 512 Dots (524,288 Dots) 
.DESCRIPTION 

The SED1351F is a high-duty dot matrix graphic display LCD controller. It can interface with an abits or 16bits MPU 
having a READY (WAin input pin. Cycle steal mode is used to have the MPU access the VRAM so that the display 
is not disturbed. The SED1351F contains circuits that control all data and addresses for cycle steal operations 
and requires no external data/address control circuit. Furthermore, the device has a chip select output pin for VRAM. 
This makes it possible todirectly connect up to eight 64K SRAMs or two 256K SRAMs to the SED1351F without using 
an external decoder. 
The VRAM addresses are mapped in the MPU memory space. This feature enables the MPU to directly address any 
display data for efficient data manipulation especially when the user is drawing a picture. 
The SED1351F is available with two display modes to choose from, binary mode (on/off only) and gray mode (on/off 
and two gray steps). Use of the full 64K bytes capacity of VRAM makes it possible to display a maximum of 524,288 
dots in the binary mode and 262,144 dots in the gray mode . 

• FEATURES 
.VRAM capacity ................................ '64K bytes (Mapping : MPU memory space) 

.LCD display modes··· ........................ ···Binary (ON/OFF only) 

Gray (ON/OFF + two gray steps) 
.LCD panel········· ................................ '1-screen configuration (4bits or abits data transfer) 

2-screen configuration (4bits data transfer for each display) 
.Maximum number of horizontal ........... ·256 characters 

2,048 dots (Binary display mode) / 1,024 dots (Gray display mode) 
.Maximum number of vertical lines ....... "1,024 lines (1-screen drive) / 2,048 lines (2-screen drive) 
.Panel division/OR function .................. Either to be selected in 1-screen drive mode 

.Interface with MPU through use of READY (WAIT) signal 

.Capability of using virtual display panel 

.Smooth vertical scrolling 

.Chip select output for VRAM 

.Single power supply ···························5V±10% 

.Package······ ..................................... "100pin QFP (Plastic) 

.BLOCK DIAGRAM 

R5CS, iOWR, iOif5 
MEMCS, MEMWR, ME'folRD 

ABO to ABl!) 
BHE 

080 to oB15 

Vao: +5V 

Vss: OV 

RESET 
READY MPUSEl, MPUCLK 

OSCI OSC2 VAO to VA1S 
~toVCS4 

Control Registers LCDENB 

XSCl 
lP 
YO 
WF 

UDO to UD3 
LDO to lD3 
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.PIN CONFIGURATION 

.PIN DESCRIPTION 

Pin Name Pin No. Functions Pin Name Pin No. Functions 

OBO to OB15 30 to 45 MPU data bus VCSO to VCS4 67 to 63 VRAM chip select 

ABO to AB15 14 to 29 MPU address bus VWE 46 VRAM write enable signal output 

BHE 13 Bus high enable UOO to U03 91 to 94 Upper panel dot data 

10CS 3 Control register chip select LOO/U04 95 

IOWR 4 Control register write enable signal input to to Lower/upper panel dot data 
L03/U07 98 

lORD 5 Control register read enable signal input XSCL 87 Dot data shift clock 
MEMCS 6 VRAM control chip select 

LP 88 Dot data latch pulse 
MEMWR 7 VRAM control write enable signal input WF 89 Frame signal (LCD AC signal) 
MEMRO 8 VRAM control read enable signal input YO 90 Scan data output 
READY 9 Ready (wait) signal LCOENB 86 LCD control signal 

MPUCLK 10 MPU clock OSCI 99 Oscillator terminal (Input) 
MPUSEL 12 MPU selection (16bits/8bits) OSC2 100 Oscillator terminal (Output) 
RESET 11 Reset signal 

Voo 2 Supply voltage (+ 5V) 

VOO to V015 68 to 78 VRAM data bus Vss 1 GNO 81 to 85 
VAO to VA12 47 to 59 VRAM address bus 

VAI3/VCS7 60 
to to VRAM address/chip select 

VAI5/iiCS5 62 

.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo Vss-0.3 to 7.0 V 

Input voltage VI Vss-0.3 to Voo+0.3 V 

Output voltage Vo Vss-0.3 to Voo+0.3 V 

Output current! pin 10 ±IO mA 

Power dissipation Po 200 mW 

Supply current loo/Iss ±40 mA 

Storage temperature Tstg -65 to 150 'C 

Soldering temperature and time Tsol 260·C. lOs (at lead) -
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.RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 

Supply voltage Voo 

Input voltage VI 

Operating temperature Top< 

.ELECTRICAL CHARACTERISTICS 

.DC Characteristics 

Parameter Symbol 

Static current loos 

Input leakage current III 

High level input voltage 1 VIHI 

Low level input voltage 1 VILl 

High level input voltage 2 VIH2 

Low level input voltage 2 VIL2 

High level input voltage 3 Vr+ 

Low level input voltage 3 Vr-

Hysteresis voltage VH 

High level output voltage 1 VOHI 

Low level output voltage 1 VOLl 

High level output voltage 2 VOH2 

Low level output voltage 2 VOL2 

.PACKAGE DIMENSIONS 

I Floo-51 

Conditions Min 

4.5 

Vss 

-20 

Conditions Min 

VIN=VOO. Vss -
10H=loL =0 

Voo=5.5V 
VIH=VOO -10 
VIL =Vss 

Voo=5.5V 3.5 

Voo=4.5V -
Voo=5.5V 2.0 

Voo=4.5V -
Voo=5.5V -
Voo=4.5V 0.8 

Voo=5V 0.3 

Voo=4.5V Voo-0.4 
IOH=-2mA 

IOL=6mA -

Voo=4.5V Voo-0.4 
IOH= -50.uA 

IOL=50p.A -

ill !~I ;~.op~lO.OlO.o.o.O.O~.O.OP.O.O.O.o.o~.o.o.O.DP.O.~ 0-12' 

0.059:1:11012 
(1.5 t 0.3) 

0.110 
(2.8) 

Typ 

5.0 

-
-

Typ 

-

-

-
-
-
-
-
-
-
-

-

-

-

(Vss=OV) 

Max Unit 

5.5 V 

Voo V 

75 "C 

(Ta= -20"C to 75"C) 

Max Unit 

100 p.A 

10 p.A 

- V 

1.0 V 

- V 

0.8 V 

4.0 V 

- V 

- V 

- V 

Vss+0.4 V 

- V 

Vss+0.4 V 

100-pin QFP 

unit: inch 
(mm) 
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.EXAMPLE OF APPLICATION (When using an 8bita MPU) 

I. 
ABO-AB15 

~ 
DBO-DB7 

l!iC! 
~ 
iljj!lj 

MPU iOWiI 
liIDlRIi 
Jrn;iWlI YO 

READY lDO-103 

RESET 
MPUCLK 

N ~ ~ oi o~ ~ ~ ~ I ~ I I' > 

13 

r+1-~~-H~----------

* Depend on the screen size of LCD, number of frame buffer memory will be changed. 
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PF286-02 

SED1341Foc 
CMOS VIDEO-LCD INTERFACE (VLI) 

.Video/LCD Signal Converter LSI 

.Simplified Screen Alignment 

.Internal Oscillator for LCD Display Operation 
(Independent of Video Signal) 

.DESCRIPTION 
The SED1341F VLI (Video-LCD Interface) converts a split composite video signal used to drive CRT displays 

into a data format necessary to dn'Je dot-matrix liquid crystal displays. With the addition of a sync signal/ 

data separator composite signals can also be processed, making it is possible to replace a CRT display 

(without brightness gradation) with a liquid crystal display panel, needing no special software or hardware. 

A frame buffer allows the VLI to accurately match the higher frequency video signals to the lower frequency 

operation of the LCD unit. In addition, the VLI has a screen alignment function for fine adjustment. These 

functions make it easy to create an LCD terminal that is plug-compatible with CRT display connectors . 

• FEATURES 
.Makes LCD monitor plug-compatible with CRT connectors 
.Screen size: 640 x 200 dots, 640 x 350 dots, 640 x 400 dots, 640 x 480 dots 
.LCD Interface 

o Internal oscillator enables setting of frame frequency to match LCD unit fosc=11.2MHz (Max) 
o Duty ratio ...................................... '1/100, 11200, 1/400, 1/175, 1/350, 1/102, 1/202, 1/402, 1/177, 

1/352, 1/104, 1/208, 1/416, 1/183, 1/366, 1/240, 1/480, 1/242, 
1/482, 1/248, 1/496 

oScan mode .................................... 1-screen drive, 2-screen drive 
o X-driver interface .............................. 4-bit bus, 4-bit x 2 bus, 8-bit bus, Enable-chain type 
o LCD drive method ........................... 2-frame AC 

.Video signal interface .......................... Horizontal scan frequency: 15.69kHz (Typ), 24.83kHz (Typ) 
o TTL-compatible separate signal input 

Video data, horizontal sync signal, vertical sync signal, dot clock 
Olnternal PLL (Phase lock loop circuit) program counter (1/706-1/961), Internal phase comparator 

Dot clock generation via PLL: 14.32MHz (Typ), 21.05MHz (Typ), fCK=34MHz (Max) 
o Screen alignment fine adjustment ...... Register prqgram method via 4-bit bus 

.Direct control of 64K DRAM/SRAM, 256K SRAM for frame buffer memory (40K x 8 bits Max) 

.Pin compatible with SED1341FoA,OB 

.Single power supply .......... · ........ · .. · .... 5V±5% 

.Package .. ' .. " .... ,· .... · .. ·· .... · .. · .. · ........ · .. ·80-pin QFP (plastic) 
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.BLOCK DIAGRAM 

00-03 

AO/S5-A2/53 

I!!/S1, WIllS. 
RES 

SOO-'---+-' 

VD,CK 
HSC,VSC 
NU/ITS 

PLO-PL3 

.PIN COtEIGURATION 

Pin Name 

Vee 
Vss 

OSCI 
OSC2 

UDO to UD3, NU!LDO to NU/LD3 
XECL 
XSCL 

LPI, NU/LP2 
WF 
YO 
VO 
CK 

HSC 
VSC 

NU/ITS 
MAO to MAI4,MAI4/MAI5 

MOO to M07 
RASI, RAS2 

CAS 
WE 

E-64 

'" "'-, 
"I 
PL2 
SElS 
NU!SEL6 
NU/SEL7 
NU!SEL8 
NU/L03 
NU/LD2 
NU!LOl 
NU!LOO 
m 
SEll 
SE" 
OSCI 

Pin No, 

53 
12 
BO 
I 

5 102,76 to 73 
6 
7 

B, II 
9 
10 
64 
63 
62 
61 
56 

42 to 28.27 
20 to 13 
26,25 

21 
22 

cu, CD PCO OSCI,OSC2 5E[,SELI-SEL5,NU/SEL6-NU/5EL9 

MOO-MOJ RASI,iiAS2,~ MAO-MAJ 
WE MAS-MA14,MA15/MA14 

Functions 
Supply voltage (+5V) 
GND 
Oscillator terminal (Input) 
Oscillator terminal (Output) 
X driver data bus output 
X driver enable shift clock output 
X driver shift clock output 
Latch pulse output 
AC wave form output for the LCD 
Row scanning start data output for Y driver 
Video data input 
Dot clock input 
Horizontal sync signal input 
Vertical sync signal input 
ITS (Half tone) signal input 
Address bus output to frame buffer memory 
Data bus I/O to frame buffer memory 
Row address strobe signal output 
Column address strobe signal output 
Write enable signal output 

v'" 
v .. 

UDO-UD3 
NU/LDO-NU/L03' 
XSCL,XECL 

LPI, NU/LP2 

YO, WF 

NU: NOT USE 



Pin Name Pin No. Functions 
DO to 03 47 to 44 Data input for screen position register 

SEL5- 'L' SEL5-'W 
NU/SO 54 NU Scan signal output for digital switch 

AO/S5 to A2/S3 52 to 50 Address bus input Scan signal output for digital switch 
CS/Sl 48 Chip select signal input Scan signal output for digital switch 
WR/S2 49 Write signal input Scan signal output for digital switch 

RES 55 Reset signal input 
SEL 77 When SIT is "L", SEL6 to SEL9, ITS are enabled 
SEll 78 Drive mode select input (I-screen drive/2-screen drive) 
SEL2 79 SCREEN SIZE select !nput>640 x 200 640 x 350 640 x 400 640 x 480 
SEL3 66 SCREEN SIZE select Input • • , 
SEL4 24 Frame buffer memory select input (SRAM/DRAM) 
SEL5 69 Screen alignment method select input (SW/MPU) 

NU/SEL6 70 Select input for Vertical back porch (invalid/valid) 
NU/SEL7 71 Timing select input for Latch pulse output (edge/level) 
NU/SEL8 72 X driver interface select input (4 bit bus/4 bit x 2 bus, 8 bit bus) 
NU/SEL9 73 Line select input for back porch (8, 16 lines/2, 4 lines) 

PLO to PL3 65,67,68,60 Polarity select input for video signal 
PCO 57 Program counter output in PLL Section 

CU,CD 58,59 Phase comparator output in PLL Section (connect to charge pump) 
-* If terminal No.77 (SEL) is set to the "H" level, terminal No.70 to No.72 and No.56 become the NU terminal, and all 

the inputs of SEL6 to SEL8 are considered as "H" level. 
For this reason, the pins are compatible with those in SED1341FQA. 

.ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol Ratings Unit 

Supply voltage 
. 

Voo -0.3 to 7.0 V 

Input voltage 
. 

VI -0.3 to Voo+0.3 V 

Output voltage 
. 

Vo -0.3 to Voo+0.3 V 

I/O voltage 
. 

V I/O -0.3 to Voo+0.3 V 

Output current 10 -10 to 10 mA 

Power dissipation Po 250 mW 

Operating temperature Top!" o to 70 'C 

Storage temperature Tsts -65 to 150 'C 

Soldering temperature and time Tsol 260'C, 105 (at lead) -

• Vss=OV 

.RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min Typ Max Unit 

Supply vQltage Voo 4.75 5.00 5.25 V 

Supply voltage Vss - 0 - V 
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.ELECTRICAL CHARACTERISTICS 

.DC Characteristics 

Parameter Symbol 

Oscillation frequency fosc 

Average operating current consumption 10PR 

High level input voltage 1 V,H, 

Low level input voltage 1 V,LI 

High level input voltage 2 V,H2 

Low level input voltage 2 V,L2 

High level input voltage S V,H3 

Low level input voltage S ViLa 

High level output voltage VOH 

Low level output voltage VOl. 

Input current leakage III 

I/O current leakage Ililo 

Conditions 
fCK-14.3MHz 

fCK 21MHz 
fCK=S2MHz, fosc=ll MHz 

*1 

*2 

*3 

10H= -2rnA*· 

101. =6rnA*· 

V,=OV to Voo 

Vl/o=OV to Voo 

(Ta=O to 70'C, Voo=5V±5% Vss=OV) 

Min Typ Max Unit 

fcK/S.6 4.5 11.2 and MHz 9 ICK/2.28 

- - 40 rnA 

2.0 - Voo+0.3 V 

-0.3 - 0.8 V 

4.0 - Voo+0.3 V 

-0.3 - 0.8 V 

S.O - Voo+0.3 V 

-0.3 - 0.6 V 

4.35 - - V 

- - 0.4 V 

-1 - 1 tlA 

-1 - 1 tlA 
--.1 Terminal: VO, CK, HSC, VSC, NUIITS, MOO to M07, AO to A2, CS, WR, NU/SEL9 .3 Terminal: RES 

.2 Terminal: SEL, SELl to SEL5, PLO to PL3, NUlSEL6 to NUlSEL8, DO to 03 .4 Terminal: (except OSC2 pin) 

.PACKAGE DIMENSIONS 

8-:::-
c:io ...... 
CD .... 
~ti 

!.008±O.OI. 
(25.6±0.4) 
0.787±0.00' 
(20.0±0.1) 

o ~ _______________________ -, 
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(2.8) 
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·EXAMPLE OF APPUCATION 

IS 

• r.:----,!-''--J--'--, 
~.!.gl~I~I~ 
~ g 

SRM20256LM12 
(32k X 8) 

* Depend on the screen size of LCD, number of frame buffer memory will be changed. 

640 x 200dots··'" 2pieces (::~~~~: at) 

640 x 350dots··.64KSRAM 4 pieces or 256KSRAM 1 piece 
640 x 480dots··.64KSRAM 1 piece and 256KSRAM 1 piece 

[
Recommend X Driver; SED1180F, SED1600F 

Recommend Y Driver; SED1190F, SED1610F 
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F. TELECOMMUNICATION PRODUcrS 
1988/1989 CMOS 

DATA BOOK 





PF273-03 

, STC9430Cseries 

.DESCRIPTION 

CMOS 300bps FSK SINGLE CHIP MODEM 
.High Data Quality 
.Low Supply Current 
.5V Single Power Supply 

The STC9430C Series LSI is a CMOS 300bps FSK full-duplex modem operating on a single 5V supply. It 
provides all functions needed for a modem compatible with the Be1l103J specifications and the CCITT 
recommendations. The STC9430C also incorporates a power-saving function and a transmit-receive buffer 
amplifier which can be configured adaptively to any line interface' the user desires. These excellent features 
offer a high-performance solutioh to home security. telemetering terminal. and other modem applications . 

• FEAlURES 
.O-300bps FSK full duplex modem .............. BeIl103J. CCITT V.21 
.Built-in line interface .................... · .......... Built-in buffer amplifier for hybrid circuit. 

(Outputs bipolar signals.) 
.Full duplex band pass filter ...................... Built-in leap frog SCF 
.High data quality .................................... Bit error rate (Receive level - 3OdBm) 

Bell mode : 1 x1Q-5Max (S/N;;;:;6dB) 
CCITT mode: 1 X1Q-5Max (SIN;;;:;5dB) 

.Low supply current ................................ ·Operation : 75mW (Typ) 

Stand-by : 10/JW (Max) 
.Supply voltage ...... ·· .............................. ·5V Single power supply 
.Digital I/O level'" ................................. "·TTL compatible 

.Built-in oscillation circuit .. · ...... · .... · .. · ...... ·3.579545MHz : Externally connected X'tal & capacitor 

.Test function .... · .... · ...... · ...... · .................. Built-in Analog loop back test mode 

.Package .. · ........................ · ........ · .......... · 20-pin DIP (plastic)/24-pin DIP (plastic)/24-pin SOP (plastic) 

.SLOCK DIAGRAM 

Voo 

Vss 

TxD ¢-----j 

MCL ¢--<I-...., 

OSCl 
OSC2 

SQT 

ALB 

B/e 
O/A 
TMC 

TST 

RxD 

* The STC9430CDA has no VEE and Vee pins. 

TLA RxAO 

TxA 
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.PlN CONFIGURATION 

24.pin DIP/24·pin SOP 20·pin DIP 

TLA 

GND 
TxA 

TST 
RxAO 

RxAI 

RxA2 

SQT 
a/A 
VEE 

vss 
TxD 

DSI 

ALB 

CD 

'fMC 
RxD 

MCL 

VDD 

asC2 
aSCI 
B/C 

TLA 
GND 
TxA 

RxAO 

RxAI 

RxA2 

SOT 
a/A 
Vss 
TxD 

DSI 

ALB 

CD 
TMC 

RxD 

MCL 

N.C. 

Vee 

VDD 

OSC2 

asCI 
Ble '--____ ...r-

N.C.: No connection 

.PIN DESCRIPTION 

Pin No. 
Pin name I/O Functions 

20 pin 24 pin 

DSI 1 1 I 
[Transmit Buffer Amplifier Inverted Signal) Receives DTMF (Dual Tone Multi· 

Frequency) and other external signals. 

[Analog loop·Back) When this signal goes high, the send output turns to a 
ALB 2 2 h receive input and the system enters the lSI self·test mode. If both ALB and 

SaT go high, the power·saving mode results. 

CD 3 3 0 
[Carrier Detect) This signal goes low when a specified level of energy is detected 

within the receive frequency band. 

fMC 4 4 11 
[Timer Select) Selects a carrier detection timer response time. 

Short: High level long: low level 

RxD 5 5 0 
[Receive Data) Outputs demodulated output. 

Mark: High level Space: low level 

MCl 6 6 0 
[Master Clock) Outputs the master clock (3. 579545MHz) for supply to a tone 

dialer or other external circuits 

Vee - 8 - [Vee Power) +5V (24 pin type: Analog, positive) 

Voo 7 9 - [Voo Power) + 5V (24 pin type: Digital, positive) 
(20 pin type: Analog/digital, positive) 

OSC2 8 10 0 [Oscillation Output) A crystal oscillator (3. 579545MHz) and.an oscillation capac· 
itor are connected to this pin. 

[Oscillation Output) A crystal oscillator (3.579545MHz) and an oscillation 
OSC1 9 11 I capacitor are connected to this pin (If external oscillation is used, it enters 

through this pin.) 

B/C 10 12 h 
[Bell/CCITT Select) Selects the Bell or CCITT mode. 

Bell: High level CCITT: low level 

TxD 11 13 h 
[Send Data) Receives send data. 

Mark: High level Space: low level 

Vss 12 14 - [Vss Power) OV (24 pin type: Digital, negative) 
(20 pin type: Analog/digital, negative) 

(Continue) 
The input pin has an on-chip pull-up resistor. If not used, however, it should preferably be fixed to Voo level for protection 
against noise. 
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Pin No. 
Pin name I/o Functions 

20 pin 24 pin 

VEE - 15 - [VEE Power] OV (24 pin type: Analog, negative) 

O/A 13 16 II 
[Originate/Answer Mode Select] 

Originate mode: High level Answer mode: Low level 

SOT 14 17 II 
[Transmit Carrier Squelch] Controls send carrier on/off. 

Off: High level On : Low level 

RxA2 15 18 I [Receive Buffer Amplifier Inverted Signal] 

RxAI 16 19 I [Receive Buffer Amplifier Non·inverted Signal] 

RxAO 17 20 0 [Receive Buffer Amplifier Output] 

TST - 21 II [LSI Test Signal] 

TxA 18 22 0 [Transmit Buffer Amplifier Signal] Outputs bipolar signals. 

GND 19 23 0 [Signal Ground Outputl Outputs the intermediate potential of an analog signal. (VGNo:: 1/2 Vrx) 

TLA 20 24 I [Transmit Level Control] 

" The input pin has an on-chip pull-up resistor. If not used, however, It should be fixed to the Voo level for protection 
against noise . 

• STC943OC SERIES 

Name 
Pin 

STC9430COA 20 

STC9435COA 24 

STC9435MoA 24 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage 
Digital Voo 

Analog Vee" I 

Input voltage 
Digital VIO"2 

Analog VIA*' 

Power dissipation Po 

Storage temperature Tstg 

Soldering temperature and time Tsol 

* 1 The STC9430COA has no VEE and Vee PinS. 
*2 ALB, TMC, OSC1, Bic, TxO, OiA, SOT, TST, TLA 
*3 051, RxAl, RxA2 

Package 

Type 

DIP (plastic) 

DIP (plastic) 

SOP (plastic) 

Ratings Unit 

o to 7 V 

o to 7 V 

Vss-0.3 to Voo+0.3 V 

VEE-0.3 to Vee+0.3 V 

500 mW 

-65 to 150 ·C 

260·C, I Os (at lead) -

.RECOMMENDED OPERATING CONDITIONS (VEE*I=VSS=OV, fosc=3.579545MHz) 

Parameter Symbol Conditions 

Digital Voo -
Supply voltage 

Analog Vee· I -
Digital VIO*2 -

I nput voltage 
Analog VIA"' -

Operating temperature Topr -
Osc. frequency offset .dfose X'tal/Ext. clock 

* 1 The STC943OCOA has no VEE and Vee pins. 
*2 ALB, TMC, OSC1, BIC, TxO, O/A, SOT, TST, TLA 
*3 051, RxAl, RxA2 

Min 

4.5 

4.5 

Vss 

VEE 

-10 

-0.1 

Typ Max Unit 

5.0 5.5 V 

5.0 5.5 V 

- Voo V 

- Vee V 

25 70 ·C 

0 +0.1 % 
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·ELECTRICAL CHARACTERISTICS 
.DC Electrical Characteristics 

Parameter Symbol 

Average operating 
IOOA current 

Stand·by current loos 

High level input voltage (I) VIHI 
Low level input voltage (J) VILI 
High level input current hH 
low level input current hL 
High level input voltage (2) VIH2 
Low level input voltage (2) VILZ 
Input frequency f1N*2 

Clock duty TJlTo 
High level output current (I) 10HI 
Low level output current (I) lOll 
High level output current (2) 10HZ 
Low level output current (2) lou 

ZRxAO 
Analog output impedance ZTxA 

ZSG 

Receive buffer ZRxAI 
input impedance ZRxA2 

Transmit buffer feedback resistance RFB 

TlA input leakage 
ITLA current 

Conditions 

ALB STC9430COA 
or SQT STC9435COA I Digital 
="L" STC9435Mo~ Analog 

ALB STC9430COA 
=SQT STC9435COA I Digital 
="H" STC9435MoAI Analog 

Digital input except OSCI 

Digital input except OSCI 

OSCI 
Ext. clock input condition 

VOH=4.5V 
CD,RxD 

VOL=0.5V 
VOH=4.5V 

VOL=0.5V 
MCl 

VSG-I.2;;;;VRxAO(V) ;;;;VSG+ 1.2 

VSG-1.2;;;;VTxA(V) ;;;;VSG+ 1.2 

-0. 2;;;; ,:1VSGu ;;;; +0.2 

RxAO open, f=OHz 
RxAO open, f=OHz 

SQT= "H", AlB= "l" 

VTLA=VSS 

VTLA=VOO 
• t The STC943OCOA has no VEE and Vee pins. 
*2 fosc=3.579545MHz 
* 3 Output impedance calculation conditions . 

• AC Electrical Characteristics 

Parameter Symbol Conditions 
After cancel stand·by, 

top Transmit & Receive 
operation time 
Carrier on time tCON SQT= "H" -+ "l" 

Carrier off time tcoFF· SQT= "l" - "H" 

Carrier detect OFF-ON 
TMC="H" 

tcoON TMC="l" responce time 
tCOOFF ON-+OFF -

F-4 

(Vcc· I=Voo=5V, VEE*I=VSS=OV, Ta=25"C) 

Min Typ Max Unit 
- 15 30 mA 
- 5 10 mA 
- 10 20 mA 

- - 2 p.A 
- - I p.A 
- - I p.A 

2.4 - Voo V 

Vss - 0.8 V 
- - I p.A 

5 10 30 p.A 

4.0 - Voo V 

Vss - 1.0 V 
-0.1 (fosc) +0.1 % 

35 50 65 % 
4 6.5 - mA 

6 11.5 - mA 

2 3.5 - mA 

3.5 5.5 - mA 

4 - - kQ 

1.1 - - kQ 

3 - - kQ 

5 - - MQ 

5 - - MQ 

20 25 30 kQ 

20 30 45 
mA 

50 80 140 

(fosc=3.579545MHz, Ta=25"C) 

Min Typ Max Unit 

- 60 100 ms 

- 3 5 ms 

- - t ms 

4 15 26 ms 
410 435 460 

28 36 44 ms 



.Timlng Chart 

o Send Operation 

-
ALB 

SQT 

TxD I DATA 

- roo- tCON -
TxA MARK I DATA 

- top -

o Receive Operation 

-
ALB, SQT - top r-

RxA MARK I DATA 

RxD 

.- tCDON -
[ I-----DATA-----lr 

.Analog Electrical Characteristics 

Parameter Symbol Conditions 

TX signal TxA open, RTLA = co Q 
Pr output level TxA open, RrLA=OQ 

RX signal level DR Receive buffer amp. gain OdB 

LON OFF ---ON: On level Receive 

Carrier detect level LOFF ON---OFF: Off level buffer 
amp. 

LH Hysteresis gain=OdB 

Low Band 
CCITT V.21 

High Band 
Center frequency fO*2 

Low Band 
Bell 103J 

High Band 

Low Band fo 
CC1TT V.21 

High Band fo 
Pass bandwidth fBWL *2 

Low Band fo 
Bell 103J 

High Band fo 

* I The STC943OCOA has no VEE and Vee pins. 
*2 fosc=3.579545MHz 

Min Typ 

-13 -12 

-1 0 

-40 -
- -43 

-48 -46 

2 3 
- 1,080 

- 1,750 

- 1,170 

- 2,125 

- ±150 

- ±150 

- ±150 

- ±150 

I--tCOFF 

tCOOFF 

I Max Unit 

-11 
dBm 

+1 

0 dBm 

-42 
dBm -

4 dB 

-
-

Hz -
-
-
-

Hz 
-

-
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.Filter Characteristics 

OCCITT V.21 08ell I03J 

[dBIIO 
CCITT [dB] 10 

-O.adBm 

-10 

-20 -20 

-30 

-40 -40 

-50 

-60 -60 

-70 -70 

-80 -so 
-90 -90 

.Data Quality 

Parameter Symbol Conditions Min Typ 

Bias at ALB 0 -
Code distortion DB 

Receive level: -40dBm 0 -
distortion Irregular at ALB - -

DJ distortion Receive level: -40dBm - -
CCITT V.21: S/N=5dB - -

Bit error rate BER 
Bell 103J: SIN = 6dB - -

.1 The STC9430C0A has no VEE and Vee pins. 

o Dependence of code distortion on receive input level 

(%) 

~~ _~~t~I;~rJ~ 
10 --r----f---+ - . .,-, 
20 ---}---:----~---t-l 30 ___ l __ .J. ___ , ___ ..l.J 

o -10 -20 -30 -40(dBm) 
Bell103J 

o Bit error rate (Receive level: - 30dBm) 

F-6 

1)(10-2 --"'--r--,--'--' 
I I I I I 
I I I I I 
I I I I I 

1)( 10-3 I I I I I 

-r-i-T-~--: 
I I , I I 

BER 1)<10-4 _ I ~ri~~~~ __ ~_~ 
I I I I 
I I I I 
I I I I 
_J __ L_~ , ' , , ' . , ' . 

I I :S/N 
1)( 10-6 

o 2 4 6.- 8 lO(dB} 
CCITT V.21 

[Accuracy of data measuring circuit] 
eCod. distortion 

Irregular 
distortion 

(%) 

:~~ ~~~t=~j~:~J=-:-1~ 
o ___ I- ___ L ___ , ___ +~ 

=~~ ~~~f------~~~~~~~-~~: 
-30 ___ -' ___ .J ___ ..J ___ ..l.1 

o -10 -20 -30 -40(dBm) 
CCITT V.21 

1)(10-6 
o 2 4 6 8 lO(dB} 

Bell103J 

Bell 
RxAl Input level -O.8dBm 

Max Unit 

±4 
±4 

% 

±6 
% 

±12 

I X 10-5 
-

I X 10 5 



." . ...... 

1-----------
20 VDO I 

VDD : Digital Line (+ 5V) rl" : Digital GND 

Vee: Analogue Line (+ 5V) ~ : Analogue GND I
, ----:-10 --V~-16- ~ 

Voo 12 30 Vss 8 13 40 lQ 2 

, ~~~LL~LE~~~~----HK4, ~ 
I 

~ 2Q 7 mOS· •• 3. 

~~ .0 -=ll] ~ -

4Q IS 

151588 VDD 

I
, 1j,;ii1l 

I ~,_~ ___ r 
L- I I r" '6~ 

'''-''fl, : ~--- ~ 10 PHON' 

.. ~73 <[Cto sr 41 " 
78 ct RT 42 1 l~ :~~ •. OH 43 24 ~: 
11 A, POO 54 3 :: •• 0 

10 AS POI 55 4 POD P24 31 SQT 
'A7 p,,'6 ,POI ho 53 ':AL. 
8 A6 POl 57 6 P02 P30 23 T.O 0 12 
7 AS P04 ,. 7 P03 P32 25 10 ./C :ii V" 

6
A4 

P05 59 .P04 P3326 ~""'~ 14 
'A3 P06 ., • P05 P34 27 ~. ~ •• A 1°.

1
,. 

4 A2 PO 61 10 PO. P35 2. ~3 OIA ~ hA 15 1500P 

::~ ALES.. ': :~N ::~ ~ 20 :;~ '" 19 

15 ALE ODs 70 58 ALE PI3 18 3 "'" 
I DEN w.s.' I Ri> PI4 19 2~ EO 

13 HIGHZREstT 47 WR PIS 20 2 JilS"M 
20 lOR ODTiR 46 36 P20 11 LMON 

~! ~~! ~:; !~ :SET~ =~ll j:!; ~~~~~~~~~~~~~~~~~~~! ::~:~~~!.: ~~c~::::: 
30 04 ~ RlD 52 15 Rxe ~ P27 34 

~: D3 ~ ~~~! :: 57 ~!~ ~ c~!~ ~~ 
27 ~~ TSIO 23 56 EAi P26 33 

A9 26 DO TStl 24 DSW5 21 PI7 22 
T5t2 35 P37 30 

.24 INTI coli 50 I 

.25 I. ~ :: i ~u " R'OWT 46 74HC04 

IIi5W2 45 PCBl4 
JmWl 44 r----' 

~43 ~.-
"""" ' I 

,P31' f--

L.. ___ J HZ36CP ., 

Al ~5 

loLl 

~2 

~INGb3 

TIPI ,CNI 
4, 

-

• i 
~ 
~ 

! 
~ o z 
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20·pin DIP 

unit: inch 
(mm) 

C:J
I~'" .. 

. -~ 

.' 
, " 

24-pin DIP 

unit: inch 
(mm) 

24-pin SOP 

unit: inch 
(mm) 



PF231-05 

STC9492CSeries 
CMOS 1,200bps PSK SINGLE CHIP MODEM 

.Compatible with Bell212A (High speed)/CCITT V.22 

.Tone Generator Incorporated 

.Call Progress Tone Detection Function Provided 

.DESCRIPTION 
The STC9492C Series is a Bell 212A (high speed)/CCITT V.22 compatible, single chip, 1,200 bps CMOS LSI 

for a PSK MODEM. The built-in additional functions include answer and guard tones generation functions 

and a call progress tone detection function. 

The high quality switched capacitor circuits and the adaptive equalizing algorithm are adopted in the signal 

processing, so that they realize highly reliable data quality . 

• FEATURES 

.Compatible with Bell 212A (high speed), CCITT V.22 

.Built-in Tone Generator (2,225Hz/2,100Hz/1,800Hz) 

.Call Progress Tone Detector On Chip 

.Adaptive Equalizer On Chip 

.4.032MHz Crystal Oscillation·· .. ··············· . Quartz oscillator and capacitors externally connected 

.Test Function .. ·······································Analog Loop-back Test 

Digital Remote Loop-back Test 

.Low Power Consumption .. ······················· ·Operation : 120mW (Typ) 

Power down : 1O~W (Max) 

.Input/Output Interface······························CMOS level 

.Single Power Supply ·······························5V±10% 

.Package····· ........................................... 28-pin DIP (plastic)/28-pin SOP (plastic) 

.BLOCK DIAGRAM 

T.D 

ST 

ANSC¢>-----I 

~~ <?----------, 

0.0 

OT 

* t is optionally available. 
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.PIN CONFIGURATION (This also applies to DIP and SOP.) 

ST 1'-'"28 OSC2 

rMllN 2 27 OSCI 

PSD 3 26 mt=.l 
Vss 4 25 RxO 

m 5 24 RT 

TxO 6 23 OIA 

~ 7 22 ALB 
OLB/EXT', 8 21 SOT 

HAD' 9 20 Af.ISC 
BIC 10 19 Voo 
MAOJ 11 18 Vee 

112 17 SG *1 Optionally available. 
VEE 
COA 13 16 TLA 

RxA 14 15 TxA 

.PIN DESCRIPTION 

Pin Name Pin No. I/O Functions 

ST 1 0 
[Transmit timing output) 

Outputs a transmit timing signal synchronized with the internal operation. 

[Call progress tone detection output) 
lMON 2 0 Detects call progress tones generated during line connection, and outputs their energy 

envelope. 

PSD 3 0 
[PSK signal detection output) 

When detects the PSK carrier in a receive signal, this produces low level. 

Vss 4 - [Vss supply for the digital section) OV 

ED 5 0 
[Carrier detection output) 

When detects the appointed energy within receive band, this produces low level. 

[Transmit data input) 
TxD 6 1* *1 Inputs transmit data for PSK moduration. 

Mark: High level Space: low level 

[Scrambler control input] 
SCBE 7 1* The low level input enables the scrambler active. 

This should be high level for transmitting non·scrambled data. 

[Digital remote loop·back test input] 
DlB 1* The low level input sets a remote digital loop. 

S *2 
RxD produces mark continuously during this test mode. 

[External transmit timing input] 
EXT I" The external transmit timing can be input to this terminal. 

Tolerance: within ±0.01% of data transmit speed 

[1,200bps/600bps selection input] 
HALF 9 I" Selects the transmit speed. 

1, 200bps: High level 600bps : low level 

[Bell/CCITT mode selection input) 
B/C 10 I" Controls answer tone or guard tone connected with Bell/CCITT mode. 

Bell: High level CCITT : low level 

[Call progress tone detection level adjust] 
MADJ 11 I The call progress tone detection level can be adjusted by supplied voltage. 

When unused, this should be connected to SG, Vee or VEE. 

VEE 12 - [VEE supply for the analog section] OV 

" 1 1* has a bUilt-in pull-up resistor. "2 Optional selection 
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Pin Name Pin No. I/O Functions 

[Carrier detection level adjust] 
CDA 13 I/O Can adjust a carrier detection level by potential difference with S.G. 

(when opened, produces ==VSG+ I.OV) 

RxA 14 I 
[Receive analog input] 

Inputs the receive analog signal. 

TxA 15 0 
[Transmit analog output] 

Outputs the transmit analog signal. 

[Transmit level adjust] 
TLA 16 I/O Can adjust Cj transmit signal output level by potential difference with SG. 

(When opened, produces ==VSG+ I.OV) 

[Signal ground] 
SG 17 0 Outputs a reference potential of an analog signal. 

(When opened, produces == 2. 5V) 

Vee 18 - [Vee supply for the analog section] +5V 

Voo 19 - [Voo supply for the digital section] +5V 

ANSC 20 1* *1 [Answer tone control input] 
The low level input enables answer tone generation during SQT is high level. 

SaT 21 1* [Squelch transmitter] 
The high level input squelches the carrier transmitting. 

[Analog loop-back test input] 

ALB 22 1* The high level input leads to connection of modulated output to demodulated input, 
so that enables the analog loop-back test. 
Both ALB and SaT are made high, the power·down mode is established. 

oIA 23 1* [Originate or Answer mode selection input] 
Originate mode: High level Answer mode: Low level 

RT 24 0 
[Receive timing output] 

Outputs a receive timing signal. 

[Receive data output] 

RxD 25 0 
Outputs the PSK demodurated serial data. This produces high level continuously 
when PSD is high level or DLB is low level. 

Mark: High level Space: Low level 

[Non-scrambled mark detection output] 
NSM 26 0 Outputs low level when 64 or more continuous mark signals are detected in the input 

of the descrambler. 

OSCI 27 I [Oscillation input! output] 

OSC2 28 0 Connects a 4. 032MHz crystal oscillator and capacitors. 

* I I· has a built-in pull-up resIstor . I 
• STC9492C SERIES 

Name Optional Selection (#8 pin) Package 

STC9492Clo 
DLB 

28-pin DIP 

STC9492Mlo 28-pin SOP 

STC9492CIE 
EXT 

28-pin DIP 

STC9492MIE 28-pin SOP 
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.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings Unit 

Supply voltage 
Vcc 7 V 

Voo 7 V 

Input I Analog input VIA*I VEE-O.S to Vce+O.S V 
voltage I Digital input V10*2 Vss-O.S to Voo+O.S V 

Power dissipation Po 500 mW 

Storage temperature Tstg -65 to 150 "C 

Soldering temperature and time Tsol 260"C, lOs (at lead) -
* I······ TLA, CDA, RxA, MADJ 
*2 ...... 0SC1, TxD, SOT, ALB, O/A, ANSC, SCBE, HALF, DLB, Bic, EXT 

.RECOMMENDED OPERATING CONDITIONS (fosc=4.0S2MHz, VSS=VEE=OV) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage for analog section Vce - 4.75 5.0 5.25 V 

Supply voltage for digital section Voo - 4.75 5.0 5.25 V 

Analog input voltage VIA - VEE - Vcc V 

Digital input voltage VIO - Vss - Voo V 

Operating temperature Topr - -10 25 70 "C 

Oscillating frequency tolerance ,dfosc Crystal/External clock -0.01 0 +0.01 % 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics (Voo=5.0V, VSS=VEE=OV, Ta=25"C) 

Parameter Symbol Conditions 

Digital section I Operating 1000 SOT or ALB = "L" 

operating current I Power-down loos SOT=ALB= 'W 
High level input voltage VIH 

* 1 
Low level input voltage Vil 
High level input current IIH 

*1 
Low level input current III 
High level output cument 10H VOH=4.5V*2 

Low level output current 10l VOL =0.5V*2 

Analog section I Operating lceo SOT or ALB= "L" 

operating current I Power·down Ices SOT=ALB= "H" 

ZSG SG 
Output DC impedance 

ZTxA TxA 

Reference voltage generator ZTlA VTlA -VSG;;;;; 1.0V 
output impedance ZCOA VCOA-VSG;;;;;1.0V 

ZRxA RxA 
Input DC impedance 

ZMAOJ MADJ 

* 1 Digital input terminal except for OSC1. (pull-up resistor is built-in) 
*2 ST, LMON, PSD, ED, AT, RxD, NSM 
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Min Typ Max Unit 

- 3 5 mA 
- - 1 /1A 

S.5 - Voo V 

Vss - 1.5 V 
- - 1 /1A 

5 10 SO /1A 

- S.5 - mA 

- 3.5 - mA 

- 20 30 mA 
- - 1 /1A 
- 70 150 Q 

- 150 250 Q 

20 - 500 kQ 

20 - 500 kQ 

5 - - MQ 

5 - - MQ 



eAC Electrical Characteristics 

o Transmit 

ALB 

SQT 

ANSC 

SCBE 

TxD 

TxA 

-

-, 

IfF· 
- --h Answer Tone 

Iw 

hor 

lj'"" I 
I I 

IF ~tF*1 
Data 

'0 rl~, 
NSM SM 5crambJedDala 

>1 The scramble start in Bell mode (B/C~ "H") requires the training 
signal (voluntary serial data including "0") to TxD after SCBE-
"L". 

o Transmitter 

Delay time 

Power-on 

Answer tone transmit 

Answer tone stop 

Carrier transmit 

Carrier stop 

Scrambler start 

Scrambler stop 

NSM : Non Scrambled Mark 
SM : Scrambled Mark 

Trigger signal 

ALB or SOT ..... T' 
SOT="W, ANSC-T' 
SOT= "H", ANSC ....... W 

SOT ....... L .. 

ANSC= "w, SOT ....... H· 

SQT= "L", SCBE-"L" 

SOT= T', SCBE-"W 

*6 In Case of CCITT mode, 1,200 bps 

o Receiver 

Delay time Input signal 

Call progress tone 
detection time 

Call progress tone 

Carrier detection time Signal within receive band 

PSK energy Phase shifted signal 
detection time (600 baud) 

Non-scrambled mark 
detection time 

Non·scrambled mark 

Settling time Scrambled data 

o Receive 

ALB 

.2 
RxA 

LMON 

ED 

PSD 
,1.200bps) 

PSD 
1600bp5) 

NSM 

RxD 

Non-valid -Valid 

>2 Call Progress Tone 
> 3 Non Scrambled Mark 
>4 During NSM~"L"; RxD~"H"(fixed) when B/C~"H' 

RxD~"L"(fixed) when B/C~ "L" 
* 5 RxD output or PSD output are invalid because the demodulator 

is capturing. 

(fosc=4 OS2MHz, Voo=VCC=S.OV, Ta=2S"C) 

Symbol Min Typ Max Unit 

tw - SO 100 ms 

hON - - 2 ms 

tTOF - - 2 ms 

tCON - - 2 ms 

tCOF - - 2 ms 

tSON - - 70. 6 ms 

tSOF - - 10 ms 

(fosc=4.032MHz, Voo=Vcc=5.0V, Ta=2S"C) 

Symbol Min Typ Max Unit 

tLON - - 150 ms 

tLOF - - 150 ms 

tEON - - 20 ms 

tEOF - 40 70 ms 

tpON - 200 SOO ms 

tpOF - - 100 ms 

tNON - - 60 ms 

tNOF - - 10 ms 

tn - - 600 ms 
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.Analog Characteristics 
o Transmitter 

Parameter 

Tone frequency 

Transmit level 

Unexpected transmit 
level 

o Receiver 

Parameter 

Allowable input range 

Carrier detection level 

Call progress tone 
detection level 

.FUNCTIONS 

.Oscillating Circuit 

Symbol 

f, 

P 

PE 

Symbol 

DR 

LON 

LOFF 

LH 

Lo 

LAR 

OCrystal quartz oscillation 

o External clock into OSC1 

Parameter Symbol 

Amplitude 
VH 

VL 
Frequency liT 
Duty TdT 

F-14 

(Vcc=5.0V. Ta=25"C. TLA is opened) 

Condition Min Typ Max Unit 

-Bell Answer tone 2.205 2.225 2.245 
CCITT Answer tone 2.090 2.100 2.110 Hz 

CCITT Guard tone 1.790 1.800 1.810 

Answer tone -12.0 -10.5 -9.0 
dBm 

PSK carrier -13.5 -12.0 -10.5 

f=4 to 8kHz - - P-20 

f=8 to 12kHz - - P-40 dBm 

f;;;12kHz - - P-60 

(Vcc=5.0V. Ta=25"C. CDA is apened) 

Condition Min Typ Max Unit 

at RxA -40 - -5 dBm 

OFF-ON (On level) -43 - - dBm 

ON-OFF (Off level) - - -48 dBm 

Hysteresis width 1 2 - dB 

VEE~VMAOJ~VCC - - -32 dBm 

Lo (Max) - Lo (Min) 10 - - dB 

0;:------- =l 
I J CG. 

-----------

CD=20-30pF 

Condition Tolerance 
;;;Voo-l.OV -
~Vss+1.0V -
4.032MHz ±0.01% 

50% +15% 



.Operation Mode 

ALB SQT Mode 
Low level Normal mode (transmission enable) 

High level 
High level Transmission disable mode 

Low level 
Low level Analog loop·back test mode 
High level Power·down mode 

o Power-down mode 

During both ALB and SaT are high level, oscillation stops and operating current is to be below 21J.A. 

o Analog loop-back test mode 

In the analog loop-back test mode, the functional test (including LSI) should be easily done, because 

transmission data into TxD are sent to the demodulator through the modulator automatically and appear 

from RxD again. 

During this mode, transmit buffer so operates that test signal can be monitored, and, input signal into RxD 

is ignored by the demodulator but call progress tone can be detected. 

o Transmission disable mode 

In this mode, the transmitter stops it's operation but the receiver operates. 

And the answer tone should be transmitted by ANSC being low level. 

o Normal mode 

Both the transmitter and the receiver become active, the PSK modulated signal which has a center frequency 

of 1,200Hz or 2,400Hz (depend on OlA input) can be transmitted, and a 1,800±10Hz guard tone can be 

transmitted when ANSC="L" and CCITT answer mode are selected . 

• Transmitter 

o Relation between input data and transmit timing signal 

ST or EXT 

TxD II II II i I I 
I I 
I I 

-T----ool 
I I 
I I Sampling Pulse 

i i 
liT: Data transmission speed (I,200bps/600bps) 

In case of using an extemal transmit timing (EXT), the frequency tolerance of EXT should be less than 

±O.01% of data transmission speed. 
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o Scrambler 

[Scrambler control] 

Transmit data SCSE Algorithm 

Scrambled Low level Os(n) = Oi(n) + Os(n -14) + Os(n -17) 

Non·scrambled High level Os(n) = Oi(n) 

·Oi(n) ; Input data (TxO) 

• Os(n - k) ; Scrambler output (k is output data of k times before) 

• + ; Logical addition (mod 2) 

[Construction] 

Di(n) 

• X -1 ; 1 bit delay circuit 

• detector; In the CCITT mode (Bic="L"). if it detects 64 or more continuous mark data in the 

output of the scrambler. this inverts the polarity of the following input data. 

In the Bell mode (Bic="H"). the detector output becomes invalid. so that the training 

signal (voluntary serial data including "0") are required into TxO to start the scrambler. 

o Modulation 

[Base-band modulation] 

• 4-phase differential modulation 

1.200bps 600bps 

0 0 0 

0 I -

I 1 1 
1 0 -

• Roll off characteristic .... · .... 75% cosine roll off 

[Transmit carrier frequency) 

Originate mode .. ·· .. · .. ···· .. ···· .. 1.200Hz±0.01% 

Answer mode .. · .... ·· .. ···· .. ······2,400Hz±0.01% 

o Tone Generator 

Name SQT ANSC 

Answer tone "H" "L" 

Guard tone "L" "H" 
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alA 

-

"L" 

Phase shift (deg) 

+ 90 

+ 0 

+270 

+.180 

SIC Frequency 

"L" 2.100Hz± 10Hz 
"H" 2.225Hz±20Hz 
"L" 1.800Hz± 10Hz 



• Receiver 

o Call progress tone detection 

The definitions of the call progress tone are 

different in each country, so that an appropriate 

detection level can be adjusted by some external 

voltage through the MADJ terminal. 

o Demodulation 

[Demodulated carrier frequency) 

Mode O/A Carrier frequency Tolerance 

Originate H 2,400Hz ±O.OI% 
Answer L I ,200Hz ±O.OI% 

[Data reliability) 

• Bit error rate (BER) 
BER 

l,200bps, CCITT mode (In case of Bell originate mode, SIN ANS. ORG. 
10-3 600bps should be improved about ldB because 

the guard tone is not transmitted.) 

<note> Equivalent noise band width; f = 0.3 to 3.4kHz 
10-4 Signal level ; S= -30dBm 

\, ~ or below 1 x 10-5 at SIN = 13dB 
10-5 CT,p) b 

4 6 10 12' S/N(dB) 

• Allowable range of the factor which makes the line characteristic worse 

Factor Symbol 

Frequency offset .:If 

Phase jitter OJ 

o Descrambler 

[Algorithm) 

Do(n)=Ds(n)+Ds(n-14)+Ds(n-17) 

• Do(n) ; Output data (RxD) 

Range Unit 

±7 Hz 
±20 deg 

• Ds(n-k); Descrambler input (k is input data of k times before) 

• + ; Logical addition (mod 2) 

[Construction) 

Ds(n)-t---rr>---~ 

• X-I : 1 bit delay circuit 

• detector: In the CCITT mode (B/C = "L"), if it detects 64 or more continuous mark data in the input 

of the descrambler, this inverts the polarity of the following output data and outputs low 

level to NSM. 

In the Bell mode (Bic="H"), the detector output is invalid for the descrambler, but valid 

for the NSM output. 
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o Relation between output data (RxD) and receive timing output (RT) 

RT 
I . 
I I 
I I 

I , , ., , 
RxD n II i n ! 

I I , 
~T----; , I 

II I 

liT: Data transmission speed (1,200bps/600bps) 

.TEST FUNCTIONS 

.Analogloop-back test 

EXT r-------------------~OST 

TxD 

RT 

RxD 

LMONo---------~ 

.Digital remote loop-back test 

I 
I 

ALB="H" 

>---~TxA 

RxA 

ExT o----oi-o---:----~=ilil r--------<J ST 
IT-~-~~ 

TxD o--r-o l'<>----t-...,....---t >--.oTxA 

RT 
I I 
I I 
I I 

RxD TL...-lt-i ~:~~I.l-i:~ -~(f)--I 
I I 

RxA 

I I 
15[8="H" DLB="L" 
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-n 
I .... 
to 

I--------------------------------~ Voo: Digital Line (+5V) k : Digital GND 

I r-dE===i~: 10 V" 16 - V,,! Vee: Analogue Line (+ 5V) ~ : Analogue GND 
I 20 8 'V 

I 1~ !~ ;~ 2 =U]TS50S.8B3A 

~ .- -r-.20 7 

I ,} . 
, DTC1l4YSG r-----., 

I 74HC04 ; Ai ~ ! L ____ _ 
L--____ _ 

B8 ~73 mm S1:~ 2::~ 
78 Cl H": 43 ~~ RxD 

POO 54 3 POD P24 31 22 !~~ 
POI 55 4 POI TIIO 53 6 T_O 
P02 56 5 P02 PJO 23 10 BIC :::IE 

~~3 ~ ~ ~! :::~: ~ ~! RxA 14 1°. 111 1500P 

POS 59 8 POS P34 27 23 a/A ~ TxA 15 t---
P06 60 9 P06 P35 28 9 HALF 

A2 P07 61 ;~ POl P36 ~~ 2~ = R"AQ 20 .1 
Al 68 2 PSEN P12 18 5 0 
AD ALES 70 58 ALE PI3 19 26 rn 

I~ AlE :; 69 I : 20 2 ~ 
l)ffi W 11 
HIGHZRlill :~ 36 P20 12 

814 iOR 0UTfR 45 35 RE!n P21 13 
813 iOW 55 49 41 ss ~ P22 14 
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.PACKAGE DIMENSIONS 

28 
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1.472Max 
37.4Maxl 

1.445:tC)'()04 
(36.7iO,I) 

15 

14 

2S·pin DIP 

0.600 
(15.24) 

0.600 - 0.655 
(15.24-16.64) 

unit: inch 
(mm) 

O.713Max 
(lS.IMax) 

0.701:1:0-004 
(17.8 U1) 

2S·pin SOP 

unit: inch 
(mm) 



PF265-02 

STC9610FoB 
CMOS ASYNCHRONOUS COMMUNICATION INTERFACE 

.8250 AlB Function Compatible 

.Abundant Addressing Modes 

.300/110 bps Baud-rate Generator Incorporated 

.DESCRIPTION 
The STC9610Foe is an interface LSI with the protocol controller and the 8086 group host CPU, and supports 
the serial data 1/0 function at the asynchronous communication, as an external data memory of the protocol 
controller. 
The host CPU interface is function compatible with the asynchronous communication adaptor 8250AlB, and 
especially the STC9610FoB has all interface functions for the system-bus of the IBM® PC-XT/AT . 

• FEATURES 
.Host CPU interface······ Function compatible with the asynchronous communication adaptor 8250AlB. 

Address control register : 8 bits x 16 
Abundant addressing mode: Address decoding function 

Address data separating function 
Can be controlled by an external address decoder . 

• Protocol controller interface ..................... Address control register: 8 bits x 8 
.Built-in 300/110 bps baud-rate generator (Protocol controller clock = 3.579545MHz) 

Transmit clock: baud-rate x 1 
Receive clock : baud-rate x 8 

.Built-in expansive input function for the protocol controller (5 inputs) 

.Built-in stand-by control function for the protocol controller 

.Single power supply······························· ·5V 

.Package·········· ................................. ·····80-pin QFP (plastic) 
IBM® PC-XT/AT is the registered trademark of International Business Machines Inc . 

• BLOCK DIAGRAM 

j~ ~~~ 
00 000 
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.PIN· CONFIGURATION 

.PIN DESCRIPTION 

Pin name Pin No. 

DEN 1 

AD-A9 2-11 

VSSI 12 

Vss2 34 

VSS3 67 

HIGHZ 13 

RESET 14 

ALE 15 

OUT2 
OUT! 
VSS3 
ALES 
WIffi 
lWS· 
TST3 
SRS 
ro:rn 
S1'I'mY 
"STfffi<j 
DC DC 
DTRC 
cr 
ADE 
COM 

I/O 
I 

I 

-

I" 

I 

I' 

STC9610Foe 

Functions 

CKGn 
RxDL 
"CKG£2 
RING 

~ 
VSS2 
D7 
D6 
D5 
D4 
D3 
D2 
DI 
D.O 
VOD2 

Inputs a signal which indicates that the bus data are valid, when the host system-bus 
is a multiplex bus. In this case, DEN =L makes the lOR and lOW active. 
Should be fixed to low level, when not used. 

Input the addresses of the host CPU. 

Vss power supply : DV 

Can be used when the decoded result of the high-ranking addresses (A I D-A 15) of the 
host CPU should be utilized. 
HIGHZ=L causes that the addresses are not decoded. 
Should be opened or fixed to high level, when not used. 

Inputs the host reset signal. 
The high level input clears all registers (except for the Transmitter holding register, 
the Receiver buffer register and the Divisor latch register) and the control logic. And, 
it leads the following state ; 

(INTI, INT2)-+high impedance (lNT3~ OUTI, OUT2)-+low level 

Inputs the address latch timing signal ALE, when the host system-bus is a multiplex bus. 
Should be opened or fixed to high level, when not used. 

Note; I is a floating input so that it should always be given high level or low level. 
1° has a built-in pull-up resistor. 
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Pin name Pin No. I/O Functions 

INT2 16 0 3 state output 
Outputs an interrupt signal which is enabled in the case of COM = Hand OUT2 = I, to 
the host CPU. (The OUT2 is a bit3 of the MODEM control register.) 
Outputs the high impedance state in the case of COM = l or OUT2 = O. 
Connects to the IRQ3 pin when the host CPU is the IBM® PC. 

INTI 17 0 3 state output 
Outputs an interrupt signal which is enabled in the case of COM = Land OUT2 = I, to 
the host CPU. (The OUT2 is a bit3 of the MODEM control register.) 
Outputs the high impedance state in the case of COM = H or OUT2 = O. 
Connects to the IRQ4 pin when the host CPU is the IBM® PC. 

INT3 18 0 Outputs an interrupt signal to the host CPU. 
Should be used when the OUT2 is not utilized as an enable register for the interrupt 
line. 

ClK 19 I Inputs the host system clock. 

lOR 20 I Inputs the host read signal. 

lOW 21 I Inputs the host write signal. 

AEN 22 I Inputs a signal which indicates that the DMA controller is using the bus. 
AEN = H causes that the addresses from being decoded. 
Should be fixed to low level, when not used. 

TSTO 23 

TSTI 24 lSI test inputs. 
I" Should be opened normally. TST2 35 

TST3 71 

V002 25 
- Voo power supply: +5V 

VODI 53 

DO-D7 26-33 I/O 3 state I/O terminals 
Connect to the data·bus of the host CPU. 

IN5 36 I" 
IN4 44 Can be used as the expansive input ports for the protocol controller. 

IN3-TNT 62-64 

RING 37 I Inputs the ringing detection signal. 
ringing: high level not ringing: low level 

CKGE2 38 I Enable the built-in baud-rate generator. 

CKGEI 
The baud-rate generator is halted in the case of CKGE 1 = CKGE2 = H, and operates when 

40 either of these pins is low level. 

RxDl 39 I Inputs the receive data of a low speed MODEM. 
Outputs the input signal into the RxDl to the RxD at the low speed mode. * I 

ST 41 I Inputs the transmit timing clock of a synchronous MODEM. 
Outputs the input signal into the ST to the TxC at the high speed mode. *1 

RT 42 I Inputs the receive timing clock of a synchronous MODEM. 
Outputs the input signal into the RT to the RxC at the high speed mode.· ' 

RxDH 43 I Inputs the receive data of a high speed MODEM. 
Outputs the input signal into the RxDH to the RxD at the high speed mode.· ' 

Note; I IS a floating Input so that It should always be gIven hIgh level or low level. 
1* has a built-in pull-up resistor. 
IBM® PC is the registered trademark of International Business Machines Inc . 
• 1,,·Control register 2 (CR2) bit7=1 makes the high speed mode, and the bit7=O makes low speed mode. 
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Pin name Pin No. I/O Functions 

55 45 I These 4 terminals are used to construct a system which lets the protocol controller 

TO 49 0 have the stand·by mode. 
When this function is not utilized, the 55 should be fixed to low level or high level and 

STNBY 74 1* TO, STNBY and STNEN should be opened. 

STNEN 75 1* 
STNBY; Inputs the stand·by control signal. 
STNEN; Inputs the clock signal for writing into the STNBY register. 

The value into the STNBY is written into the bitO of the Control register 3 
(CR3), at the rising edge of the STNEN. 

normal operation: bitO = I stand·by mode: bitO=O 
TO ; Outputs the interrupt signal for cancelling the stand·by mode. 

Outputs low level at the time when bitO of CRS changes from 0 to I 
Returns to high level when the protocol controller reads the Control register 
I (CRI) after this state. 

SS ; Inputs the inhibit signal for cancelling the stand·by mode. 
When the SS is low level, it does not output low level to the TO,' even though 
the bitO of CR3 changes from 0 to 1. 

OUTIR 46 0 Outputs a reset signal to the protocol controller. 
Outputs low level in the case of RESET = H or oun = 1. (The oun is the bit2 of 
MODEM control register.) Should be used when the software·reset is utilized together 
with the hardware·reset. 

RESET 47 0 Outputs a reset signal to the protocol controller. 
Outputs an inverted level of the RESET input. 
Should be used when only the hardware·reset is utilized. 

RxC 48 0 Outputs the RT input at the high speed mode. 
Outputs the receive timing clock generated from the built·in baud·rate generator at the 
low speed mode. *1 

elKS 50 I Inputs the protocol controller clock. Should be input a 3.579545MHz clock when the 
built·in baud·rate generator is utilized. 

TxC 51 0 Outputs the ST input at the high speed mode. * 1 

Outputs the transmit timing clock generated from the built·in baud·rate generator at 
the low speed mode. * 1 

RxD 52 0 Outputs the RxDH input at the high speed mode. * 1 

Outputs the RxDl input at the low speed mode. * 1 

P07-POO 54-61 I/O Connects the address·data bus of protocol controller. 

OUT2 65 0 Outputs the value of the OUT2 (bit3 of the MODEM control register). 

oun 66 0 Outputs the value of the OUTI (bit2 of the MODEM control register). 

ALES 68 I Inputs the address latch timing signal of the protocol controller. 

WRS 69 I Inputs the write signal of the protocol controller. 

RDS 70 I Inputs the read signal of the protocol controller. 

SRS 72 1* Selects the register of address 7(A2 = A I = AD = 1) controlled by the host CPU to be a 
Scratch register or a Speed indicator register. 

Scratch register: high level Speed indicator :-Iow level 

SlCTD 73 0 Becomes necessary when the system (includes this STC9610FoA) is used into the half· 
slot of the IBM® PC·XT. 
Outputs the lOR input according that the host CPU reads the register. 

Note; I IS a floating inPut so that It should always be given high level or low level. 
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1* has a built-in pull-up resistor. ' 
*1·· ·Control register 2(CR2) bit7 = 1 makes high speed mode and the bit7 = 0 makes low speed mode. 
IBM® PC-XT is the registered trademark of International Business Machines Inc. 



Pin name Pin No. I/O Functions 

DCDC 76 I· Controls the bit7 of MODEM status register read by the host CPU. 
The bit7 is a data carrier detection (DCD), and is utilized to inform that the protocol 
controller is detecting the receive carrier, to the host CPU. 
At DCDC=L ; The bit7 outputs the DCD value set by the protocol controller. 
At DCDC = H ; The bit7 outputs always I regardless of the value set by the protocol 

controller. 

DTRC 77 I· Controls the bit6 of Control register S (CRS) read by the protocol controller. The bit6 is 
a data terminal ready (DTR), and is utilized to inform that the host CPU is in the 
transmit enable state to the protocol controller. 
At DTRC=L ; The bit6 outputs the DTR value set by the host CPU. 
At DTRC=H; The bitS outputs always I regardless of the value set by the host CPU. 

CE 7S I· Inputs the decoded result when the external address decoder is utilized. (Low active) 
In this case, the host CPU can utilize the register designated by A2, Aland AO during 
CE=L. 

ADE 79 I· Inputs an enable signal for the internal address decoder. 
Should be opened or fixed to high level when the internal address decoder is utilized. 
When the internal address decoder is not utilized, the ADE should be low level and the 
A9-AS should be 1 or O. 

COM SO I· Inputs a signal to designate the decoded address of address decoder, and to select the 
terminal for the interruption output. 
At COM=L ; Decoded address=SFS-SFF (H) 

Interruption output=INTl (The INT2 becomes high impedance.) 
At COM=H; Decoded address=2FS-2FF (H) 

Interruption output=INT2 (The INTI becomes high impedance.) 

Note; 1* has a built-in pull-up resistor. 

I 

F-25 



.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo*1 

Input voltage VI 

Output voltage Vo 

Output current· 10 

Power dissipation Po 

Power supply current loo/Iss 

Storage temperature Tstg 

Soldering temperature and time Tsol *, Veo = VDD1 or VOO2 
* 2 The sign + or - shows the current flow direction. 

(+ ···inflow direction. - ···outflow direction) 

.RECOMMENDED OPERATING CONDITIONS 

Parameter 

Supply voltage 

Input voltage 

Operating temperature 

*1 Vss = VSS1. VSS2 or VSS3 
*2 Voo=Veo, or VDD2 

Symbol 

Voo 

VI 

Ta 

Conditions 

(VSSI =VSS2 = Vsss = OV) 

Ratings Unit 

-0.3 to 7.0 V 

-0.3 to Voo +0.3*1 V 

-0.3 to Voo+0.3*1 V 

± 10*2 mA 

100 mW 

±40 02 mA 

-65 to 150 ·C 

260·C. lOs (at lead) -

(VSSI =VSS2=VSSS=OV) 

Min Typ Max Unit 

4.5 5.0 5.5 V 

VSS*I - Voo*2 V 

0 - 70 'C 

.ELECTRICAL CHARACTERISTICS 

.DC Characteristics (VOO=VOOI or V002. Vss=VssJ. VSS2 or VSS3=OV. Ta=O to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Standby supply current loos VI=VOO or Vss.loH=loL =0 - - 10 I1A 

Input leakage current III Voo=5.5V. VIH=VOO. VIL =Vss* I -1 0 1 I1A 

VIHI Voo=5.5V*2 2.2 - -
High level input voltage 

VIH2 Voo=5.5V. SS 3.5 
V - -

VILI Voo=4.5V*2 - - 0.6 
Low level input voltage 

VIL2 Voo=4.5V. SS 1.0 
V - -

High level trigger voltage VT+ Voo=5.5V. RESET. RING - - 4.0 V 

Low level trigger voltage VT- Voo=4.5V. RESET. RING 0.8 - - V 

Pull-up resistor RpL Voo=5.0V*s 100 - 900 kQ 

High level output voltage VOH Voo=4.5V.loH= -2mA*4 Voo-0.4 - - V 

Low level output voltage VOL Voo=4.5V.loL=6mA*4 - - 0.4 V 

Off-state leak current loz Voo=5_5V. VDH=VOO. VOL =Vss*s -1 0 1 I1A 

* , All input terminals which have no pull-up resistor_ 
[OEN. AO-A9. RESET, ClK, lOR, lOW, AEN, (00-07), RING, CKGE2, RxOl, CKGE1, ST, RT. RxOH, 88, ClKS, (POO-P07), 
ALES, WRS, ROS) 

*2 All input terminals except for the schmidt inputs (RESET, RING) and the SS_ 
* 3 Input terminals with the pull-up resistors. 

[HIGHZ, ALE, TSTO, TST1, TST2, INS, IN4, IN3, IN2, IN1, TST3, SRS, STNBY, STNEN, OCOC, OTRC, CE, AOE, COM) 
* 4 AU output terminals including the 3 stete output. 
*5 3 state output terminals_ [INT2, INT1, (00-07), (POO-P07») 
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eAC Characteristics and Timing Chart 
o Interface With The Protocol Controller 

(1) AC Characteristics 

Parameter Symbol 

Cycle time tCY 

Pulse width of ALES tLL 

Address set-up time tAL 

Address hold time tLA 

Pulse width of RDS tCC2 

Pulse width of WRS tCC3 

Delay time of data input tRO 

Read data hold time tOR 

Write data set-up time tow 

Write data hold time two 

WRS delay time tAW 

Delay time of data input tAD 

(2) Timing Chart 

o Data output cycle to the protocol controller 

ClKS 

ALES 

RDS 

POO-P07 

(Voo=5V±10%. Vss=OV. fCLKs=3.579545MHz. Ta=O to 70·C) 

Conditions Min Typ Max Unit 

- 1.117 - ps 

200 - - ns 

100 - - ns 

50 - - ns 

300 - - ns 

300 - - ns 

- - 150 ns 

0 - 100 ns 

250 - - ns 

5 - - ns 

200 - - ns 

- - 450 ns 

o Data input cycle from the protocol controller 

ClKS 

ALES 

I WRS 

POO-P07 
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o Interface With The Host CPU 
(1) AC Characteristics 

Parameter Symbol 

Pulse width of ALE tALE 

Address set-up time tASU 

Addr.ess hold time tAH 

Delay time of lOR tOlaR 

Pulse width of lOR tlOR 

Delay time of data-in tOIN 

Read data hold time tROH 

Read cycle time tRC 

Delay time of lOW tDlOW 

Pulse width of lOW tlOW 

Write data set-up time twsu 

Write data hold time twoH 

Write cycle time twc 

Pulse width of ClK tCLK 

ClK period tc 

(2) Timing Chart 

o Clock input into the CLK 

o Read cycle 

ALE, 

AO-A9 

lOR 

DO-D7 

OWrite cycle 

ALE 

AO-A9 

lOW 

DO-D7 

F-28 

(VSSI =VSs2=Vssa=OV, VOOI =Voo2=5V± 10%, Ta=O to 70·C) 

Conditions Min Typ Max Unit 

90 - - ns 

90 - - ns 

0 - - ns 

80 - - ns 

175 - 350 ns 

- - 175 hs 

100 - - ns' 

755 - - ns 

80 - - ns 

175 - 350 ns 

90 - - ns 

60 - - ns 

755 - - ns 

20 - 350 ns 

- - 400 ns 

tOIOR 

tDIN 

tALE 
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.PACKAGE DIMENSIONS 

64 
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1.008±0.01. 
(25.6±0.4) 

0.787 ±0.004 
(20.0±0.1) 

}b5F=::::f0 - 12° 

0.110 
(2.8) 

80-pin QFP 

unit: inch 
(mm) 



PF263-03 

STC9620FSeries 
CMOS COMMUNICATION PROTOCOL CONTROLLER 

.Compatible with t'AT Command" System 

.Ports for Interface with Modem and Host CPU 

.On-chip Data Parallel/Serial Conversion Circuit 

.DESCRIPTION 

The STC9620F series asynchronous Communication Protocol Controller runs on a host CPU via an external 

data memory (registers) and controls a modem LSI or dialer to provide an intelligent communication function. 

The protocol controller is stored in the program memory of the STC9620F, and can be changed as required 

to support a specific communication protocol. 

In order for the user to understand the functions of the STC9620F series more realistically, this document 

focuses on the STC9620FoB that provides programmed intelligent functions compatible with the ''AT 

Command" system. 

The STC9620FoB contains a parallel/serial data conversion circuit. The STC9620FoB enables the designer 

to easily configure a system bus interface based intelligent modem when combined with: 

1,200 bps PSK full-duplex modem LSI-I ~~~~~~~-STC9492Cm (STC9492Mm) 

300 bps FSK full-duplex modem LSI STC9424COA (STC9424MoA) 

DTMF dialer STC2588C1B (STC2588M1B) 

System bus interface LSI STC9610FoA 

(external data memory) 

.FEATURES 

.Compatible with ''AT Command" system 

.Can be used with Bell 212A/103 or CCITT V.22/(V.21) protocol (V.21 optional) 

.On-chip asynchronous (start-stop synchronous) communication parallel/serial data conversion 

.Interface with host CPU ···························Programmable registers 

External data memory: 8 x 8 bits 

.Modem control interface························· 'Function assignment I/O ports 

Data: Format 

Length 

: Asynchronous serial 

(Start-stop synchronous) 

: 7 or 8 bits 

Parity : None, even, odd, mark, space 

Stop bit length : 1 or 2 bits 

Break signal : Generation/detection function 

.Power supply ·······································Single 5V 

.Package··············································"60-pin QFP (plastic) 
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.BLOCK DIAGRAM 

CLKSt-------t------------------------------------------4 

.PIN CONFIGURATION 
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.PIN DESCRIPTION 

Pin name PinNa. I/O Functions 

WR 1 0·' Provides a timing signal for writing data to external data memory. 

ALE 2 0·' The address of external data memory or external program memory is latched at the falling 
edge of the output provided at this pin. 

POO-P07 3-10 1/0. 2 I/O ports for external data memory or external program memory. 
Each of these pins provides the address of external data memory synchronously with the ALE 
signal, then reads or writes data synchronously with the RD or WR signal. 
Also, it provides the low-order 8 bits of the address of external program memory synchronously 
with the ALE signal, then fetches the addressed instruction synchronously with the PSEN signal. 

P20-P23 11-14 0. 2 
03 Output only ports used to control the modem. The P20-P23 provide the high-order 4 bits of 

P24-P27 31-34 the address of external program memory when it is connected. 

[SQTl] [11] [Controls the squelch transmitter (SOT) pin of STC9430 Series.] 

[AlBl] [12] [Controls the analog loopback test (ALB) pin of STC9430C Series.] 

[PSI] [13] [Controls the power save control (PSI) pin of STC9430C Series_] 

[50TH] [14] [Controls the squelch transmitter (SOT) pin of STC9492CID.] 

[AlBH] [31] [Controls the analog loopback test (ALB) pin of STC9492CID.] 

[SPON] [32] [Turns on/off the speaker to monitor DTMF tone or send/receive signal. 
Speaker ON···low level Speaker OFF·" high level] 

[33] [For STC9620FoB, this pin must be opened as the device does not use P26.] 

[AUX] [34] [Provides an output for driving the relay which determines whether the modem or handset is 
to be connected to the telephone line. 

Modem connected···low level Handset connected"'high level] 

PIO-PI7 15-22 1. 2 Input only ports to control the modem. 

[RxD] [15] [STC9430C Series or STC9492CID receive data (RxD) input] 

[CD] [16] [STC9430C Series carrier detection signal (CD) input] 

[PSD] [17] [STC9492CID PSK energy detection signal (PSD) input] 

~ -{ffi- [STC9492CID carrier detection signal (ED) input] 

[NSM] [STC9492CID non-scramble mark detection signal (NSM) input] 

[lMON] [20] [STC9492CID call progress tone detection signal (lMON) input] 

[21] [22] [For STC9620FoB, these pins must be opened as the device does not use PI6/PI7.] 

P30-P37 23-30 0.2 Output only ports for modem control. 

[BIC] [23] [Controls the Bell/CCITT (B/C) pin of STC9492CID.] 

[HOOK] [24] [Controls the hook switch (AS) pin of STC2588C'B. Also drives the relay which is used to select 
on-hook or off-hook for the telephone circuit. 

Off-hook···low level On-hook"'high level] 

[DlB] [25] [Controls the digital remote loopback test (DlB) pin of STC9492CID.] 

[SCBE] [26] [Controls the scramble control (SCBE) pin of STC9492CID.] 

[olA] [27] [Controls the originate/answer mode select (0/ A) pin of STC9430C Series or STC9492CID.] 

[HALF] [28] [Controls the 1,200/600 bps data transfer speed select (HALF) pin of STC9492CID_] I 
[ANSC] [29] [Controls the anSWer tone send control (ANSC) pin of STC9492CID.] 

[30] [For STC9620FoB, this pin must be opened as the device does not use P37.] 

SS 35 I This signal is used to execute one instruction after another. 
The pin contains a pull-up resistor (about lOOk-ohms), and pulled down (about 10k-ohms) when 
the device is in stop mode. 
[For STC9620FoB, the SS pin must be opened as the device does not use it.] 

RESET 36 I Resets the internal CPU into stand-by mode. (A pull-up resistor is incorporated.) 
Stand-by mode···low level Normal run mode···high level 

In stand-by mode, the set-up of each function is as follows: 
• Program counter set to "0" • Pin TO set to entry mode 
• Stack pointer set to "0" • External interrupts disabled 
• Program memory area set to • Internal interrupts disabled 

addresses 0 through 2047 • Pin TxD set to ''1" 
• Ports PO-P3 set to entry mode • Timer/counter off 

Remarks: The descriptions enclosed in [ ] give functions of the STC9620FoB. 
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Pin name Pin No. I/O Functions 

Vss 37 - Power supply, OV 

OSC2 38 0 A crystal oscillator (3.579545MHz) is connected between the two pins and capacitors (CG, Co) 

OSC! 39 I between each of the pins and the power supply pin to make reference signal sources. 
RxC 40 I Receive clock is entered at this pin. (A pull· up resistor is incorporated.) 

Data is read from Pl0 [RxD) synchronously with the falling edge of the receive clock entered. 

TO 41 I This pin receives the stand·by clear signal. (A pull·up resistor is incorporated.) 
If at least 2 cycles of low level are applied to this pin with an external interrupt enabled, an 
interrupt occurs to clear the stand·by mode. 
[For STC9620FoB, the TO pin must be opened as the device does not use it.) 

NC 42 - As this pin is used for special operation verification, it must be held open. 

ROW4-ROWI 43-46 0 Controls key entry for the DTMF dialer. 
CO[4-COIT 47-50 A combination of these outputs enables access to keys 0-9, *, and #. 

[Controis the STC2588CIB key input (ROW4-ROW1, COl4-COL1) pins.] 

ClKS 51 0 System clock output. 
In normal run mode, a system clock of 3.579545MHz (the oscillation circuit frequency) is output 
via the buffer. 
[The system clock is supplied as the reference signal source for STC9424COA, STC2588CIB or 
STC9610FoA.] 

TxC 52 I Transmit clock input. 
The TxD pin provides transmit data which becomes stable at the falling edge of the transmit 
clock entered to the TxC pin. 

TxD 53 0 Transmit data output. 
Transmit data written into the external data memory according to the format information stored 
by the host CPU is supplied in serial data form at the baud rate of the transmit clock entered. 
to the TxC pin. 
[Transmit data is supplied to the STC9430C Series or STC9492CID transmit data input (TxD) pin.] 

Tl 54 I Interrupt control signal input. (A pull-up resistor is incorporated.) 
When high level is applied to this pin, internal interrupt mode results and the input to pin T2 is 
nullified. 
For low level, external interrupt mode results and an interrupt signal entered to pin T2 becomes 
valid. 
[For STC9620FoB, the T1 pin must be opened as the device does not use it.] 

T2 55 I External interrupt signal input. (A pull-up resistor is incorporated.) 
In external interrupt mode, an external interrupt is enabled at the falling edge of the input to 
pin T2. 
[For STC9620FoB, the T2 pin must be opened as the device does not use it.] 

EAl 56 I A combination of these two pin inputs determines control mode. 

EA2 57 I (Pull·up resistors are incorporated.) 

EA2 EAI Control mode 
H H Normal run mode 
H l External program memory mode 
l H Internal program memory data read mode 
l l Internal program memory addressing mode 

RD 58 0 Provides a timing signal at which data is read from external data memory. 

PSEN 59 0 Provides a timing signal at which an instruction is taken from external program memory. 

Voo 60 - Power supply, +5V 

Remarks: The descriptions enclosed In [ ] give functions of the STC9620F .... 
Notes * I Each control signal holds high level when the device is in the stand-by mode or stop mode, or when the program 

halts in a single step mode. 
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.ABSOLUTE MAXIMUM RATINGS (Vss= OV) 

Parameter Symbol Ratings Unit 

Power supply voltage Voo -0.3 to 7.0 V 

Input voltage VI -0.3 to Voo+O.S V 

Output voltage Vo -O.S to Voo+O.S V 

Power Dissipation Po 0.5 W 

Operating temperature Topr -10 to 70 ·C 

Storage temperature Tstg -65 to 150 ·C 

Soldering temperature and time Tsol 260·C. lOs (at lead) -

.RECOMMENDED OPERATING CONDITIONS (Vss=OV. fosc=3.579545MHz. Ta=-IO t070·C) 

Parameter Symbol 

Operating voltage Voo 

Operating frequency fosc 

.ELECTRICAL CHARACTERISTICS 

.DC Characteristics 

Parameter Symbol 

Low level input voltage VIL 

VIHI 
High level input voltage 

VIH2 

Low level output voltage VOL 

High level output voltage VOH 

IILPI 

I nput current 
IILL 

IILP2 

ILII 
Input leakage current 

ILl2 

I LOP 
Output leakage current 

ILoL (at High·impedance) 
ILOH 

Standby supply current loos 
Operating supply current 1000 

Data retention voltage VOOR 

.AC Characteristics 

Parameter Symbol 

Cycle time tCY 
ALE pulse width tLL 

Address set up time tAL 

Address hold time tLA 

PSEN pulse width tccl 

RD pulse width tcc2 

WR pulse width tce3 

Data·in delay time tRO 

Read data hold time tOR 

Conditions Min Typ Max Unit 

4.5 5 5.5 V 

Voo=5V± 10% 50 - 4.000 kHz 

(Voo=5V± 10%. Vss=OV. fosc=3.579545MHz. Ta= -10 to 70·C) 

Conditions Min Typ Max Unit 

0 - 0.8 V 

Except for RESET. 55. OSCI 2.0 - Voo V 

RESjOT.SS.OSCI Voo-l - Voo V 

IOL=2.0mA - - 0.45 V 

IOH= -1.OmA 2.4 - - V 

VLPI=Vss.lnput terminal with pull·up -250 -100 -SO 

VILL =Vss. Latch input terminal -S 0 3 
/JA 

-I RUN -125 -50 -15 
VILP2=VSS. SS 1 

STOP -3 0 S 
VLll=VOO. Except for SS -3 0 S 

/JA 55 terminal open -3 0 S 
VLOP= Vss. I/O port with pull·up -250 -100 -30 

VLOL =Vss. I/O port with latch -3 0 3 /JA 

VLOH = Voo. Output terminal -3 0 3 

Icy= II'S. Stand·by or stop mode - - 20 /JA 

tcy=l/Js. RUN mode - 6 20 rnA 

STOP mlilil. Willilut smn flLctualillll of voltage 3.0 - - V 

(Voo=5V± 10%. Vss=OV. fosc=S.579545MHz. Ta = -10 to 70·C) 

Conditions Min Typ Max Unit 

- I. 117 - /JS 

200 - - ns 

100 - - ns 

50 - - ns 

300 - - ns 

SOO - - ns 

300 - - ns 

- - 150 ns 

0 - 100 ns 
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Parameter Symbol Conditions Min 

Write data set up time tow 250 
Write data hold time two 5 
WR delay time tAW 200 
Data-in delay time tAO . -
Note1: The load capaCItance of the control PinS (ALE, PSEN, RD and WR) IS 8OpF .. 
Note 2 : The load capacitance of port po. is 150pF. 
Note 3 : AC data measuring conditions 

Input : VIH=2.4V, VIL=O.6V 
Timing check voltage : Input·················VIH=2.2V, VIL=O.8V 

Output-·······;······VQH=2.2V, Va. = O.8V 
Output load capacitance: Control pins ...... · 80pF 

Data pins" ...... "150pF 

.Tlmlng Chart 

OExternal Program Memory Fetch Cycle 

... Typ Max 

- -
- -
- -
- 450 

OExternal Data Memory Write Cycle o External Data Memory Read Cycle 

Clock Clock 

ALE ALE 

POO-P07 POO-P07 
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I-----------------------------~ VDD: Digital Line (+5V) J,: Digital GND 

, ~-----,-;J: ~~ ¥OD 1: VDD, Vee: Analogue Line (+ 5V)" : Analogue GND 
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I lQ om "VSG I i-----" 
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L--____ _ 
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78 ct RK~~ 43 25 ::0 
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~ ~- :~ 
15 :~E A~~ 70 58 ~E PI4 19 26 ~ 
t OEN WRS 69 1 WR PIS ~~ 2 LmN 
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::~~ ggg 3 ~~~ 18 74HCQ4 
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.PACKAGE DIMENSIONS 
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0.551 ±0.004 
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PF271-02 

STC9630COA/MoA 
CMOS ASYNC-SYNC CONVERTER 

.Compatible with Bell 212A/CCITT V.22 

.Selectable Character Length 8/9/10/11 Bits 

.Low Supply Current 

.DESCRIPTION 

The STC9630CoA/MoA LSI converts data for serial transfer between a data circuit terminating equipment 

(DCE) and a data terminal equipment (DTE) in either transparent mode or async/sync conversion mode . 

• FEATURES 

.Full duplex data transfer (compatible with Bell 212A and CCID V.22) 

.Async/Sync, Sync/Async conversion 

.Character length: 8/9/10/11 bits 

.Built-in crystal oscillation circuit ···············4.032MHz (X'tal, RF, CG, Co externally connected) 

.Low supply current ······························· .. Operation: 5mA (Typ) 

Stand-by : 1p.A (Max) 

.DigitalllO level .. ·····································DL compatible 

.Single power supply ······························5V 

.Package··············································"24-pin DIP (plastic)/24-pin SOP (plastic) 

.BLOCK DIAGRAM 

TEST OSCI DSC2 MClK DPS 

CHRO 

CHRI 

SPDO 

SPDI 

ASEN 
ASYNC. to SYNC. 

TxDA 

SAEN 
SYNC. to ASYNC. 

RxDA 

SRO 

SRI 
System Reset 

U 
VDD2 VSS2 

VODI 

VSSI 

TXCS 

TxDS 

RxCS 

RxDS 

EXRD 
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.PlN CONAGURATION (This also applied to DIP and SOP~) 

VSSI VOOI 

RxOA EXRO 

SPOO 3 TxOS 

SPOI 4 en TxCS 
--I 

CHRO 5 (") OPS 
'" CHRI 6 '" TEST w 

TxOA 7 0 SRO (") 

SAEN 8 0 
SRI ,. 

---ASEN 9 s: RxOS 

OSCI 10 ~ 
RxCS 

OSC2 11 MCLK 

VSS2 12 VOD2 

.PIN DESCRIPTION 

Pin Name Pin No. I/O Functions 

VSSI 1 - - power (GND) 

RxDA 2 0 Receive start·stop sync data output (to DTE) 

SPDO 3 I" Speed 0-300 600 1.200 2.400 (bps) 
Data speed selection SPOO 0 I 0 I 

SPDI 4 I" SPDI 0 0 I I 

CHRO 5 I" Word length Character length 8 9 10 II (bits) 
CHRO 0 1 0 1 

CHRI 6 I" selection CHRI 0 0 I I 

TxDA 7 I" Transmit start·stop sync data input (from DTE) 

SAEN 8 I' Sync ..... Async conversion enable 

ASEN 9 I" Async ..... Sync conversion enable 

OSCI 10 I 

OSC2 " 0 
Oscillation pins (4.032MHz X'tal, RF. CG. Co externally connected) 

VSS2 12 - - power (GND) 

VOO2 13 - + power (+ 5V) 

MCLK 14 0 4.032MHz output pin 

RxCS 15 I' Receive sync clock input (from DCE) 

RxDS 16 I" Receive sync data input (from DCE) 

SRI 17 , " System reset (When using STC9492, connect this pin to SQT.) 

SRO 18 I' System reset (When using STC9492. connect this pin to ALB.) 

TEST 19 I" LSI test pin (normally set at NC) 

OPS 20 I" Option speed selection Basic········· I Extended········· 0 

TxCS 21 I" Transmit sync clock input (from DTE) 

TxDS 22 0 Transmit sync data output (to DCE) 

EXRD 23 I" Nonsimultaneous data input 0-300 bps 

VOOI 24 - + power (+5V) 

Note) The Input Pin ('*) contains a pull-up resistor. 
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.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.3 to 7.0 V 

Input voltage VI -0.3 to Voo+0.3 V 

Output voltage Vo -0.3 to Voo+0.3 V 

Storage temperature Tstg -65 to 150 'C 

Soldering temperature and time Tsol 260"C, 105 (at lead) -

.RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.75 5.00 5.25 V 

Operating temperature Topr 0 - 70 'C 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics (Voo=5.0V, Vss=OV, Ta=25"C) 

Parameter Symbol Conditions Min Typ Max Unit 

1000 Operating (Cl;;;;; 20pF) 3 5 10 mA 
Operating current 

1005 Stand·by except OSC I, OSC2 I "A - -

High level input voltage VIH Voo=5.25V 2.0 - - V 

Low level input voltage Vil Voo=4.75V - - 0.8 V 

High level input current hH except OSCI -I - I "A 

Low level input current III except OSCI -50 -12.5 -5 "A 

High level output voltage VOH Voo=4.75V, 10H= -6mA 2.4 - - V 

Low level output voltage VOL Voo=4. 75V, 10l =6mA - - 0.4 V 

.AC Electrical Characteristics (Voo=5.0V, Vss=OV, Ta=25"C, fosc=4.032MHz, SPOO=Low, SPOI =High) 

Parameter Symbol Conditions Min Typ Max Unit 

.2 AS EN = Low, OPS=High 1.170(-2.5%) 1,200 1.212( +1.0%) bps 
TxOA Baud rate frxOA 

1.170(-2.5%) 1.227(+2.3%) ASEN = Low, OPS=Low 1.200 bps 

.2 ASEN=Low,OPS=High - 1,219 - Hz 
RxOA Baud rate fRxOA 

AS EN = Low, OPS=Low - 1,219 *1 bps 

MCLK Output frequency fMclK Voo=5.0V, Vss=OV - 4.032 - MHz 

* I In the option speed mode (OPS low). 12.5% (maximum) of stop bits may be deleted to allow an overspeed (+ 2.3%) on 
the transmit side. 

* 2 If the speed is set at 600 bps or 2,400 bps, the transfer rate is one half or twice the listed value. 
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.FUNCTIONS 

.Oscillatlon Circuit 

o Crystal quartz oscillation 

A crystal oscillator (4.032MHz), a feedback resistor (RF) and two capacitors (CG, Co) are connected to the 

oscillation pins (OSC1, OSC2). 

STC9630COA/MoA 

(Oscillation stop) 

ascI 

RF 

OSC2 

MCLK 

--------

X'tal : 4.032MHz 

RF : 470kl] (Typ) 

CG, Co: 20 to 30pF 

Cl : 50pF (Max) 

When both SAO and SR1 go high or both SPDO and SPD1 go low, the oscillation cycle stops and the MCLK 

pin is fixed to high level. 

o External clock into OSC1 

In supplying a 4.032MHz clock pulse from an external circuit to the OSC1 pin, make sure that the MCLK 

output fulfills the AC characteristics shown in Figure. 

~-----T------~ 

F-42 

High level input voltage VH<:Voo-l.OV 

low level input voltage 

Input frequency 

Clock duty 

Vl ";vss+ l.OV 

1/T = 4.032MHz ±O.O 1 % 

Tt!T=50±15% 

(at VT=tVOO) 



.1/0 CONTROL FUNCTION 

The STC9630CQA/MQA 110 control circuit provides the transmiUreceive circuits with the output data listed in 

the table below with each 110 pin set as shown in the figure below. 

TxOA 

AS EN 

SAm 

RxOS 

EXRO 

SPOO 

SPO) 

SRO 

SR) 

Operating mode 

System reset 

Unclocked data transfer 

Sync data transfer 

Async data transfer 

* 1 Don t care 
* 2 Other than (H, H) 
• 3 Other than (L, L) 

Terminal set 

SRO SRI ASEN SAEN 

"H" "H" *1 *1 

*2 .2 .1 *1 

*2 .2 "H" "H" 

*2 .2 "L" "L" 

Note) ASEN and SAEN can be individually controlled. 

TxOS 

RxDA 

Output data 
Oscillator 

SPOO SPOI TxOS RxOA 

• 1 • 1 "H" "H" 
Stop 

"L" "L" TxOA EXRD 

·3 *3 TxOA RxDS 
Operation 

*3 *3 A-S S-+A 
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.nMING CHART 

.Transmlt Sync Data Timing. Chart 

1----------l/h.D----------! 

TxCS 

t----l/2·fT.D----+-----l/2·fr.D-----l 

TxDS 

.Receive Sync Data nming Chart 

1----------1/10""----------1 

RxCS 

t-----l/2·'R.c-----+----l/2·iR.c---"'" 

RxDS 

t---- t.o-----l 

(Voo=4.75V, Ta=25'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Transmit data delay time ho Sync data enable - - 100 ns 

Receive data set up time tRO Sync data enable 50 - - ns 
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.EXAMPLE OF APPUCATIONS 

.Transfer of data between sync modem and async terminal 

I j I I 
1 

I 
SRO SRl ALB saT L ALB saT 

so TxOA TxOS TxO TxO 

TxCS ST TxA --'L OSI TxA --0 

~ TEL. 

OTE SAEN MCLK OSCl 

SPOO 
STC9630C/M , STC9492 " I STC9430J LINE 

~ 
Senes Senes 

CHRO RxOS RxO RxA II RxAO 

CHRl U 
II 

IIF 
RxCS RT SG RxAl r-<> 

RO RxOA EXROl ,RXO 
OSCl OSC2 OSCl OSC2 

~4.032MHZ BoJ 3.579545MHz 

NOTE: ASEN = "L". SAEiii = "L .. 

• Transfer of data between sync modem and async terminal 

I 1 I 
ST2 ~ SRO SRl I ALB saT L ALB SOT 

SO TxOA TxOS TxO TxO 

TxC5 1--'--- 5T TxA 
II OSI TxA f--o 

~ " TEL. 

OTE SAEN MCLK OSCl 

SPOO STC9630C/M I STC9492 I , STC9430 , LINE 

~ 
Senes Senes 

CHRO RxOS RxO RxA --'L RxAO 
CHRl U I/F 

RxCS ----c- RT SG RxAl f--o 

I 
RO RxOA EXROl i RXO OSClOSC2 OSCl OSC2 
RT r--

~4.032MHZ 10J 3.579545MHz 

J, J, J, J, 

NOTE: ASEN = "H". SAEN = "H" 
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.PACKAGE DIMENSIONS 

1260Max 
32.0Mllx) 
'i~~ ••• 

~ 13 

D ~ 3 
~E 
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24-pin DIP 

0.600 
(15.24) 

,E:::::::1l +0.001 O.OlO-o.oocM 
\o.25'&:8l) 

0.608-0.655 ~ 
(15.44-16.64) 

unit: Inch 
(mm) 

O.61OMax 
(15.5Ma.) 

12 

!'" -. "'-~~ 

24-pin SOP 

unit: inch 
(mm) 



PF134-03 

STC9120C/M 
CMOS 1,200 bps MSK MODEM 

• Minimum External Parts Required 
• 1200 bps for Full-duplex 

or Half-duplex System 
• Low Supply Current 
• On-chip Carrier Detector 

• DESCRIPTION 
The STC9120C/M is a single chip CMOS 1200 bps MSK MODEM for full-duplex or half-duplex radio communi­
cation equipment. The modulator provides a low-distrotion sinusoidal output and a sync clock output. A re­
ceiving low-pass filter, a differentially coherent detector and a clock regenerator makes up the demodulator in­
corporating a MSK signal carrier detector, the STC9120C/M offers a high-performance MSK MODEM with a 
minimum of external parts. 

• FEATURES 

• 1200 bps full-duplex/half-duplex MSK MODEM 
• Low supply current 
• 5.5296 MHz crystal oscillator, or external 5.5296 MHz clock input 
• Minimized external parts 
• Built-in MSK signal carrier detect circuit 
• TTL compatible input/output (except for terminals OSC1, OSC2, CLC, TBK and TST) 
• Transmitting/receiving filter based on SCF (Switched Capacitor Filter) technology 
• Little group delay distortion at the pass band 
• Single power supply (+5V) 
• Package····STC9120C 24-pin DIP(plastic) 

STC9120M 24-pin SOP(plastic) 

• BLOCK DIAGRAM 

MIP 

OSC1 

OSC2 

Voo 

ClCO----...J 

TOT 

MON 

BPO 

Vss 

Transmitting 
low-pass Filter 

TST 

TCl TIR TIO GNI 

TBK MOP RIR RIO NBW 

GNO 

ROT 

RCl 
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• PIN CONFIGURATION (common to DIP and SOP) 
ROT 8 Output terminal of demodulated receive 

data 

OSCI VDD 
RIO 9 Output terminal for the 1 -bit data receive 

interruption flip-flop 
OSC2 TST RIR"' 10 Input terminal that resets the I-bit data 
ClC TBK receive interruption flip-flop (without pull-

TIR MIP 
down resistor) 

TCl CDC 
NBW" 11 Input terminal that controls selection of 

OPLL circuit lock-in range (narrow/wide) 
TIO MOO (without pull-down resistor) 

RCl BPO Narrow ..... high level 
Wide ..... low level 

RDT MOP 
Vss 12 Supply voltage (OV) 

RIO GNO TOT*> 13 Input terminal of NRZ signals to be trans-
RIR GNI mitted (without pull-down resistor) 

MON MON*' 14 Input terminal for MSK signal transmit 

Vas TOT control (without pull-down resistor) 

GNI 15 Input terminal of intermediate poiht refer-
ence voltage for power supply 

GNO 16 Output terminal of intermediate point re-
• PIN DESCRIPTION ference voltage for built-in operational 

amplifier 

Pin name Pin No. Functions MOP 17 MSK signal output terminal 

OSCI 1 5.5296 MHz (CLC = "L") or 2.7648 MHz BPO 18 Receiving band low-pass filter output 
(CLC = "H") crystal oscillator circuit or ex- monitor terminal (normally non-
temal clock input terminal. connected) 

OSC2 2 Crystal oscillator output terminal MOO 19 MSK signal carrier detector output ter-

CLC*' 3 Input teminal for oscillator frequency divi- minal 

sion control (with pull-down resistor) CDC 20 Input terminal for application of offset vol-

TIR" 4 Input terminal that resets the I-bit data 
transmit interruption flip-flop (without 
pull-down resistor) 

tage to set MSK signal carrier detection 
threshold value (with C-R connected ex-
ternally) 

TCl 5 Transmit data sync clock signal output MIP 21 MSK signal input terminal 

terminal TBK*' 22 Function test terminal (normally non-

TIO 6 Output terminal for the 1 -bit data transmit connected; with pull-down resistor) 

interruption flip-flop TST" 23 Function test terminal (normally non-

RGL 7 Output terminal of sync clock signals re- connected; with pull-down resistor) 

generated from demodulated data Voo 24 Supply voltage (+5V) 

*1 These input terminals are pulled down with a resistor. typically 500 kil. It is recommended that they are directly 
pulled down to Voo' not left open, when they are not used, regarding to noise effect. 

*2 These input terminals are input gate floating type. When not used, they must be directly pulled down to Vss' not left 
open . 

• ABSOLUTE MAXIMUM RATINGS 
(VSS= OV, Ta=2S'C) 

Parameter Symbol Ratings Unit 

Supply voltage voo -0.3 to 8.0 V 

Input voltage* VI -0.3 to Voo +0.3 V 

Output voltage. Va -0.3 to Voo +0.3 V 

Power dissipation Po (Max) 500 mW 

Operating temperature Topr -25 to 70 'C 

Storage temperature Tst9 -65 to 150 'C 

Soldering temperature and time Tsol 260'C, 10 s (at lead) -
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• ELECTRICAL CHARACTERISTICS 
• DC Characteristics 

(VOO = 5.0V, VSS = OV and Ta = 25·C unless otherwise specified) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.5 5.0 5.5 V 

Supply current 100 fosc = 5.5296 MHz - 6 12 mA 

"L" level input voltage V,LI OSC1 Vss - Vss+0.3 V 

"H" level input voltage VIH' Voo-0.3 - Voo V 

Input frequency FI1 - 5.5296 - MHz 

Input current 111 VIH' =5V - 0.5 - pA 

"L" level input voltage V,L2 CLC, TBK, TST Vss - Vss+0.3 V 

"H" level input voltage V,H2 Voo-0.3 - Voo V 

Pull-down resistance R'2 200 500 1250 Kn 

"L" level input voltage VIL3 NBW, RIR", RIE" TOT, 0 - 0.8 V 

"H" level input voltage VIH3 MON 2.4 - Voo V 

Input impedance R'4 MIP 70 120 190 kn 

Input signal voltage V'4 Sinewave input - 1.0 2.0" VP·p 

"L" level output voltage VOLI 
RCL,ROT 

IOLl=2.6mA Vss 0.5 V RIO, MOO -
"H" level output voltage VOH' TCL, TIO IOH,=-0.2 mA 4.6 - Voo V 

Mark output voltage VOM 
Load resistance: Min 10 kn 

0.9 1.0 1.1 Vp-p 

Space signal output voltage Vos 0.9 1.0 1.1 Vp-p 

'3 The reset pulse width must be at least 1 /JS. 

'4 The maximum input level should be adjusted not so as to happen a malfunction. 

• Filter Specifications 

Parameter 

3 dB band width (Low Band) 

3 dB band width (High Band) 

Insertion loss 

3 dB band width (High Band) 

Insertion loss 

3 dB band width (High Band) 

Insertion loss 

o 

LOSS '0 
(dB) 

0.' 0.3 

Symbol 

FCLl 

FCH' 

LB' 

FC2 

LB2 

FC3 

LB3 

10 

(VOO = 5.0V, VSS = OV and Ta = 25·C unless otherwise specified) 

Conditions 

Receiving band-pass filter 

Butterworth 

10 order 

Transmitting low band-pass 

filter Butterworth 5 order 

Receiving low band-pass filter 

Butterworth 3 order 

ms 

o 
-, 
-2 

0.' 

Min 

600 

2000 

-2 

4250 

-2 

1000 

-2 

0.3 

Typ Max Unit 

700 800 Hz 

2400 2800 Hz 

0 2 dB 

5000 5750 Hz 

0 2 dB 

1200 1400 Hz 

0 2 dB 

1.0 3.0 10.0 f IkHzl 

Band Pass Filter Frequency Characteristics Band Pass Filter Group Delay Characteristics 
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• DATA INPUT/OUTPUT TIMING CHART 
• Data Transmit Timing Chart 

TCL~----~ 

TIO-LLL-----LLL 

TIR~----~ 
, ~ 

*6 I , 

TDT~----~L-+i---

MOP~---~ 

*5 When data transmission starts, MON must go to "H" level within about 833 JlS following the leading edge of the TCL. When the 
data transmission ends, MON must go to "l" level at the leading edge of the next TCl following the transmission of the last bit of 
MOP. 

*6 For TOT, data must be set within about 833 JlS after the occurrence of an interrupt. 

• Data Receive Timing Chart 

RCL.~----~ 

RIO~----~ 
RIR~----~ 
RD~~----~ 

*7 ROT must be read within about 833 JlS following the leading edge of RCL. 

• PACKAGE DIMENSIONS E:J, .. 
(32 . 
. ... , 

2. U 

.: 
oE . " 
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KF060 
PF347-02 

STC2530CSeries 
CMOS TONE/PULSE DIALER WITH LCD DRIVER 

eDTMF/Pulse Output Switch 
e10 Digit LCD Driver 
eTen 18-digit Repertory Memories and 

24-digit Redial Memory 
.DESCRIPTION 

The STC2530C series is CMOS LSI which is provided with a memory and LCD display driver for telephone 

numbers, and can selectively output either dual tone multi-frequency (DTMF) signals or a dialing pulse (DP) 

train. The LSI contains the DA conversion system used in a conventional tone dialer by connecting the 

minimum necessary interface circuit, the dialing pulse can also drive a telephone line . 

• FEATURES 
.Low-voltage operation and low power dissipation due to CMOS process . 

• A built-in 10 digit LCD drivers for telephone numbers. ('J-3V, 1/4duty) .A built-in Ten 18-digit repertory memories and 24-digit redial memory . 

• A built-in DA conversion system makes possible a DTMF signal. 

.0.6sec Hooking (Flash) can be accessed directly by Flash key . 

• This LSI can be connected to a standard 2 of 8 keyboard . 

• The built-in signal generator requires 3.58MHz TV crystal oscillator . 

• Package··· ······48 pin DIP (plastic) 

.BLOCK DIAGRAM 

r--Output buffarein:uit __ ..., 

I c:~ I 
: ---l : 
I I L __________ .J 

TONE 

~------_D----~~ 
~~~------_4~--_4~ 

L----;:=~~~===~==1:s/MDO 
SalJlTllfltOecodar 

LCD Segment Driver 

m 
~---------------------------~ 
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3S 4A 
3A 49 
2S 5A 
2A 58 
IB 6A 
lA 68 
~ 7A 
l'RlW3" 7B 
"ROW2" SA 
lmWT SB 
~ 9A 
~ 9B 
~ lOA 
~ lOB 
DRS CONI 1 
HS" COM2 

TPS/MOO COM3 
"'DP COM4 
WMUT CB 
XI\iIUT CA 
Vss VL3 
OSCI VL2 
0$02 VLl 
Voo "-<.:"--__ ..::..1-' TONE 

.STC2530C series 

Type Write to repartory memory Tone/pulse output selection Dial pulse mark/space 

STC2531CoA 
OFF-Hook Key 

38_3/66_6 

STC2531CoB 40/60 

STC2532CO!\ 
ON-Hook Key 

33_3/66_6 

STC2532COB 40/60 

STC2533COA 
OFF-Hook External pin 

33_3/66_6 

STC2533COB 40/60 

STC2534COA 
ON-Hook External pin 

33_3/66_6 

STC2584COB 40/60 

Pi" Name Pin No_ Function 

ROWTtoR0W4 7 to 10 
[Scanning input/output of matrix keyboard) 

"COLT to crn:4 II to 14 

TPS/MDO 17 [DTMF /DP mode select input) /[DTMF /DP mode signal output) 

DRS 15 [Pulse rate select input in DP mode) 

liS 16 [Hook switch) 

Vss 21 [Power supply terminal (-)) 

OSCI 22 
[3 _ 579545MHz crystal oscillator terminal) 

OSC2 23 

Voo 24 [Power supply terminal (+)) 

TONE 25 [DTMF signal output) 

DP 18 [Dialing pulse output) 

RMUT 19 [Receiver mute output) 

XMUT 20 [Transmitter mute output) 

VLI 26 

VL2 27 

VL3 28 [Doubler & Tripller capacitor) 

CA 29 

CB 80 

COMI to COM4 31 to 34 [Common Driver output) 

lA to lOA 1 to 6 
[Segment Driver output) 

lB to lOB 35 to 48 
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.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Power supply voltage Voo 

Input voltage VI 

Output voltage Vo 

Operating temperature Topr 

Storage temperature TSlg 

Soldering temperature and time Tsol 

.ELECTRICAL CHARACTERISTICS 

.DC Characteristics 

Parameter Symbol 

Operating voltage Voo 

Data retention voltage VOOR 

Average operating current looA 

VL2 
LCD operating voltage 

Vu 

.AC Characteristics 

Parameter Symbol 

-
Dial pulse rate -

tlOPI 
Inter digit pause 

tlOP2 

DTMF make time hM 
Oscillator frequency losc 

Tone output voltage Vtono 

Tone distortion %DIS 

Hooking (flash) tHK 

Note: "Mask option 

(Vss=OV) 

Ratings Unit 

-0.3 to 7.5 V 

-0.3 to Voo+O.S V 

-0.3 to Voo+0.3 V 

-20 to 70 'C 

-65 to 150 'C 

260'C, IDs (at lead) -

(Vss=OV, Ta=25'C) 

Conditions Min Typ Max Unit 

DP mode 1.5 - 6.0 

DTMF mode 2.5 6.0 
V -

Stand·by mode 1.0 - 6.0 V 

Voo=S.OV, 
Key input 

Ta=2S'C stand·by - - 200 #A 
status 

~=Vss In OF" mode 
DP, TONE, dial pulse - - 400 #A 
RMUT and being output 
XMUT InDTMFmode 
not DTMF signal - - 1.5 mA 
loaded 

being output 

- Voo-2XVLI -
VLI>VL2>VU V - VOO-3XVLI -

(Vss=OV, Ta=25'C, fosc=3.579545MHz) I Conditions Min Typ Max Unit 

DRS=Voo - 19.42 -
DRS=Vss - 9.71 - pps 

Dial rate 
463.4 = 19.42pps - -

DP mode 
Dial rate 823.9 
=9.7Ipps - (617 .9)" 

- ms 

DTMF mode auto dialing - - 112.9 
(61.4) " 

DTMF mode auto dialing 93.1 - - ms 

- 3.579545 - MHz 

COL Voo=2.5V to - -11.7 -

ROW 6.0V -14.2 
dBm - -

Voo=3.5V - - 10 % 

617.5 - (82.0)" - ms 
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.LCD PATIERN LAYOUT 

18 28 38 48 58 68 78 88 98 108 
1A 2A 3A 4A 5A 6A 7A 8A 9A lOA 

.PACKAGE DIMENSIONS 

Under Development 
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PF087-02 

STC2560C 
CMOS PULSE DIALER 

.Low Voltage Operation (Min 1.25V) 

.20-digit Memory for Redial 

.Pin Compatible to AMI S2560A 

.DESCRIPTION 
The STC2560C Pulse Dialer is a CMOS IC that converts 
push-button inputs to a series of pulses suitable for 
telephone dialing. It requires no independent external 
power supply but can be driven on the power supplied 
from telephone lines. 
The STC2560C has two output terminals: one for the 
transmission of dial pulses and the other for providing 
signals to mute the receiver during the dial pulsing. 

.FEATURES 
.Directly operation from the telephone lines 
.Low power CMOS process. (1.25V to 3.5V) 
.Inexpensive RC oscillator built-in 
.Mark/space ratio selectable 
.Dial rate selectable 
.20-digit memory for Redial by "#" key 

Pin Name Pin No. 

.PIN CONRGURATION 

ROW4 COLa 

ROWl COL2 

COLI 

Rowa 4 IPS 

HS DRS 

R. Voo 

CO MIS 

Ro liliJTE 
i5P Vss 

Functions 

Keyboard 4 x 3 matrix input terminals on keyboard. Selected depending on 

ROWI to ROW4 1 to 4 whether ROWand COL reach Voo or connect with each other. 

COLI to COl3 16 to 18 Input is detected through chattering killer. The keyboard scan begins 
when a key is pressed and starts the oscillator. 

m (Hook Switch) 5 Input terminal which detects that the telephone set has become 
active when the handset is hooked off. 

'OFF·HOOK' corresponds to Vss condition. 

RE, Co, Ro 6 to 8 Terminals for oscillation. 

DP (Dial Pulse Out) 9 Dial pulse output terminal 

Voo (Power Supply) 13 Power terminals. The device is designed to operate from 1.2SV to 
Vss (Power Supply) 10 3.5V 

MUTE (Mute Out) 11 Output terminal to prevent handset noise from entering the line during 
dialing. 

M/S (Mark/Space) 12 Terminal for selecting a mark/space ratio. 

Input logic level Mark Space 

Voo 40 60 

Vss 100/3 200/3 

DRS (Dial Rate Select) 14 Terminal for selecting a dial pulse rate. 

I 
Voo 

I 
20pps 

I Vss 10pps 

IPS (Inter·digit Pause 15 Terminal for selecting a dial pulse pause time between digits. 
Select) Input logic level DR 20pps DR 10pps 

Voo 470ms 620ms 

Vss 400ms 800ms 
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·ABSOLUTE· MAXIMUM RATINGS 

Parameter 

Supply voltage 

Operating temperature 

Storage temperature 

Input voltage 

.ELECTRICAL CHARAC1ERISnc8 

.DC Characteristics 

Parameter 

Supply voltage 

Operating current 

Data retention voltage 

Data retention current 

DP sink current 

DP source current 

Mute sink current 

Mute source current 

Logic" I " 
Logic" 0" 

.AC Characteristics 

Parameter 

Pre·pause 

Time for valid key entry 

Oscillator start up time 

Mute delay 

Approval noise pulse width 

F-56 

Symbol 

Voo 

lop 

VOR 

lOR 

IpL 

IpH 

IML 

IMH 

VH 

VL 

Symbol 

tpp 

tON 

los 
tMO 

tN 

1l! IPS 
DRS MIS 

. (Vils=OV) 

Symbol Min Max Unit 

Voo -O.S 5.0 V 

Topr -SO 70 ·C 

Tota -55 125 ·C 

VI Vss-O.S Voo+O.S V 

(Vss= OV,Ta= -SO to 70·C) 

Conditions Min Typ Max Unit 

1.25 - S.5 V 

Vop=S.5V - - 200 p.A 

1.0 - - V 

VOR= 1.0V - - 0.75 p.A 

VOP=S.5V, Vo=0.4V 1.0 - - mA 

Vop=S.5V, Vo=2.5V 1.0 - - mA 

Vop=S.5V, Vo=0.4V 1.0 - - mA 

VOP=S.5V, Vo=2.5V 1.0 - "i" - mA 

80% of Vop - - V 

- - 20% of Vop V 

(fosc=2.4kHz) 

Conditions Min Typ Max Unit 

4.58 6.25 7.92 ms 

28.S4 - - ms 

- - 1.0 ms 

- 9.17 - ms 

- - IS.S ms 

.Timing Chart 

"fmINPUT 'L---'-___________ --' 

... 
KEY INPUT mait 3 

Oscillator 

MUfEOUT 

l5l'OUT 

bop Space 



PF112-02 

STC2565C 
CMOS PULSE DIALER 

• Low Voltage Operation 
• 20-digit Memory for Redial 
• Crystal Oscillation (32.768 KHz) 

• DESCRIPTION 

The STC2565C Pulse Dialer is a CMOS IC that con­
verts push-button· inputs to a serial pulses of tele­
phone dialing. It requires no independent external 
power supply but can be driven on the power sup­
plied from telephone lines. 
The STC2565C has same functions and pin con­
figuration as the STC2560C except the oscillation 
circuit. 

• FEATURES 

• Directly Operation from the telephone lines 
• Low power CMOS process. (1.3V to 3.5V) 
• High accuracy crystal oscillation (32.768 KHz) 
• Mark/space ratio selectable 
• Dial rate selectable 
• 20-digit memory for Redial by .. # .. key 

• PIN DESCRIPTION 

Pin Name Pin No. 

• PIN CONFIGURATION 

ROW4 
ROWl 

ROW2 
ROW3 

HS 
TEST 

X'N 
XOUT 

I5P 

Functions 

COL3 
COL2 
COLl 
IPS 
ORS 

VDD 

MIS 

Vss 

Keyboard 4 x 3 matrix input terminals on keyboard. Selected depending on 

ROW1 to ROW4 1t04 
whether ROWand COL reach Voo or connect with each other. Input 
chatter - protection circuit is built - in. The keyboard scan begins 

COL1 toCOL3 16t018 when a key is pressed and starts the oscillator. 

HS (Hook Switch) 5 Input terminal which detects that the telephone set has become active 
when the handset is hooked off. 

"OFF-HOOK" corresponds to Vss condition. 

TEST 6 Test terminal for IC testing (Pu" - downed to .vss internally) 

XIN.XOUT 7.8 Terminals for oscillation. (Connect only a crystal between 2 terminals) 

DP (Dial Pulse Out) 9 Dial pulse output terminal 

Voo (Power Supply) 13 Power terminals. The device is designed to operate from 1.3V to 
vss (Power Supply) 10 3.5V 

MUTE (Mute Out) 11 Output terminal to prevent handset noise from entering the line during 
dialing. 

M/S (Mark/Space) 12 Terminal for selecting a mark/space ratio. 

Input Logic Level Mark Space 

Voo 40 60 

Vss 100/3 200/3 

DRS (Dial Rate Select) 14 Terminal for selecting a dial pulse rate. 

I 
voo 

II 
19.50pps 

Vss 9.75 pps 

IPS (Inter-digit Pause 15 Terminal for selecting a dial pulse pause time between digits. 
Select) Input Logic Level DR 19.50pps DR 9.75 pps 

Voo 410.16 ms 820.31 ms 

Vss 481.93 ms 635.74 ms 

I 
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.. . 

• 'ABSOLUTE MAXIMUM RATINGS (Vss-OV) .... , 
-

Parameter Symbol Min Max Unit 

Supply Voltage Voo -0.3 5.0 V 

Operating Temperature Topr -30 70 'C 

Storage Temperature Tstg -55 125 'C 

Input Voltag~ VI Vss-0.3 Voo+0.3 V 

• ELECTRICAL CHARACTERISTICS 
• DC Characteristics (Vss=OV, Ta =- 30'C to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply Voltage VDD Top= 0 to 70'C 1.30 - 3.50 V Top=-30to O'C 1.50 - 3.50 

Operating Current lop Vop= 1.8V, Top= 25'C - 2.00 5.00 pA 

Data Retention Voltage VOR 1.00 - - V 
Data Retention Current lOR Vop= 1.0V - - 0.75 pA 

DP Sink Current IPL Vop=3.5V, Vo=0.4V 1.00 - - mA 

DP Source Current IPH Vop = 3.5V, Vo = 2.5V 1.00 - - mA 
Vop= 1.5V, VO= 1.0V 130 - - pA 

Mute Sink Current IML VOP = 3.5V, Vo = 0.4V 1.00 - - mA 

Mute Source Current IMH Vop=3.5V, Vo=2.5V 1.00 - - mA 
VOP= 1.5V, VO= 1.0V 130 - - pA 

• AC Characteristics (fuse = 32.768 kHz) 

Symbol Parameter: Conditions Min Typ Max Unit 

tON Time for Valid Key Entry 29.06 - - msec 

tOFF Time for Valid Key Down 1.72 - - msec 
tpp Pre-Pause 4.70 6.41 8.12 msec 

tMD Mute Delay - 9.40 - msec 

tN .Approval Noise Pulse Width - - 13.64 msec 

• Oscillation Characteristics (Ta=-30'C to 70'C) 

Symbol Parameter: Conditions Min Typ Max Unit 

fo Frequency of Oscillation -0.05 32768 Hz +0.05 % 
VSTA Oscillator Start up Voltagll T = -30 to O'C - - 1.50 V T=O t070'C - - 1.30 

VSTP Oscillator Stop Voltage T=-30 to O'C - - 1.30 V T=Oto 70'C - - 1.10 

tos Oscillator Start up Time CI ;;;; 40K.Q, T =-20 to 70'C - 200 600 msec 

4/fo 1.2V;;;;Voo;;;;3.5V - - 100 PPm 

• BLOCK DIAGRAM • Timing Chart 

OSCILLATOR 

..iLtos : : 
~---------~~----------- --------------r 
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PF29D-02 

STC2570CSeries 

.DESCRIPTION 

CMOS REPERTORY DIALER 
.Low Voltage Driving, Low Supply Current 

.Twenty 18-digit Repertory Memories on Chip 

.Last Number Redial (22-digit) Memory on Chip 

STC2570C series is CMOS LSI for conversion between push button and dial pulse. It has built-in 
memories which memorize telephone numbers as abbreviated dial numbers. In addition to the basic 
movement as repertory dialer, there are some optional mechanisms to be selected by mask conversion for 
better use . 

• FEATURES 
.Low voltage CMOS process, Low supply current 
.Twenty 18-digit number memories plus last number redial (22-digit) memory on chip 
.Selection of dialing rates (10 pps/20 pps) 
.Four types of dialing ·····························:normal dialing, redialing, repertory dialing, and mixed dialing 
.Able to inhibit dialing 
.Selection of make and break (1/2 or 213)*1 

.Built in call disconnect mechanism * 1 

.Manual pause for access pause (HALD*' 

.Auto pause for access pause (3.59 sec)*2 

.Built-in Hooking mechanism (Hooking time 0.5 sec)*2 

.Built-in sound generator for key operation confirmation*2 

.Built-in crystal oscillation circuit, External connection between crystal oscillator (fo-32.768kHz) only 

.'nterface with standard 2 of 7 key board 

.Package················································16-pin DIP (plastic) 
*1 For STC2570C only 

.BLOCK DIAGRAM 
*2 

Voo 

Vss 

MIS DRS 

Programmable Counter 

[
Dia, rate 1 
Make/Break 
Inter-digit Pause 
Access Pause 

*2 For STC2571C only 

., 
OOCI~~~~~~~---Jc;~--~==============~------t-----t-~r---~? KT 

OSC20---+-----' 
Timing Generator 

CI 
C2 

C3 

RI R2 R3 R4 

* 1 This terminal does not apply to 2570C. 
* 2 This terminal does not apply to 2571 C. 
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.PlN CONFIGURATION 

Rl C3 Rl 
R2 C2 R2 
R3 Cl R3 
R4 rom: R4 
HS" DRS HS" 
OSCl DP OSCl 6 
OSC2 MIS OSC2 KT 
Voo V" Voo 

.PIN DESCRIPTION 

Pin Name Pin No. ,Functions', 

CI-C3 14-16 I/O pins for scanning the 2·of·7 matrix keyboard. A key is selected when Voo level is applied 
RI-R4 1-4 to both the appropriate COL and ROW pins. 

HS 5 Input pin for detecting the status of the hook switch (OFF·hook: Vss level). If HS - Voo level 
(ON·hook), only writing to the reperto'ry memory is enabled. If HS=Vss level (OFF·hook), a dial 
pulse is generated when an appropriate key is pressed. Since this input pin is a floating type, 
it must always be supplied with either Voo level or Vss level. 

OSCI 6 Only a 32. 768kHz crystal oscillator is connected between these two' pins to form a crystal 
OSC2 7 oscillation circuit (the reference signal source). 

Voo 8 Power pin (+) 

Vss 9 Power pin (-) 

M/S*! 10 Keying confirmation tone output pin. It generates a confirmation tone only when a valid key 
is pressed (except during a hooking operation). 

Confirmation tone duration: 26. 49msec Confirmation tone frequency: 910.22Hz 
During absence of confirmation tone: high impedance output. 

KTu 10 Dial pulse make/break ratio select pin. 
Vss level: 100/3 or 200/3 Voo level: 40/60 

Since this input pin is a floating type, it must always be supplied with either Voo level or Vss 
level. 

DP 11 Dial pulse output pin, which generates Vss level during an ON·hook or call·disconnect, or during 
an OFF·hook with no call. 

It outputs Voo level during a make, and Vss level during a break. 

DRS 12 Dial pulse rate select pin. 
Vss level: 10pps (9.752pps) 
Voolevel: 20pps (19.505pps) 

Since this pin is a floating type, it must always be supplied with either Voo level or Vss level. 
The inter·digit pause is fixed for each dial rate: 

IDP=615.2msec at DR= 10pps 
IDP=461.4msec at DR=20pps 

MUTE 13 Mute output pin, which generates Vss level during an ON·hook or call·disconnect and Voo level 
during an OFF·hook with no call. It outputs Vss level while dial pulses are being sent. 
(Not intermittent between digits) 

*1 For STC2570C only .2 For STC2571C only 

.STC257OC SERIES 

Series Name Functions 

• Make/break (1/2 or 2/3) selectable 
STC2570COA • On·chip call disconnect function 

• Manual access pause IDP=615.2msec at DR=IOpps 

• On·chip keying confirmation tone function IDP=461.4msec at DR=20pps 

STC2571CoA • On·chip hooking function 
• Auto access pause 

• Make/break (1/2 or 2/3) selectable 
STC2570COB • On·chip call disconnect function 

• Manual access pause IDP=820.3msec at DR= IOpps 

• On·chip keying confirmation tone function IDP=410.2msec at DR=20pps 

STC257 1 COB • On-chip hooking function 
• Auto access pause 
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.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo 

Input voltage VI 

Output voltage Vo 

Operating temperature Topr 

Storage temperature Tstg 
--

Soldering temperature and time Tsol 

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics 

Parameter Symbol 

Supply voltage Voo 

Data retention voltage VOOR 

Average operating current IOOA 

High level input voltage VIH 

Low level input voltage VIL 

High level input current (1) IIHI 

Low level input current (1) IILI 

High level input current (2) IIH2 

Low level input current (2) IIL2 

High level output current 10H 

Low level output current 10L 

(Vss=OV, Ta =25"C) 

Ratings Unit 

-0.3 to 7.5 V 

Vss - O. 3 to Voo +0.3 V 

Vss-0.3 to Voo+0.3 V 

-25 to 70 "C 
~-----

-65 to 150 "C 

260"C, lOs (at lead) -

(fosc=32.76SkHz, Ta=25"C, Vss=OV) 

Conditions Min Typ Max Unit 

- 1.3 - 6.0 V 

HS=Voo 1.0 - - V 
.--~ -- I-----~ 

Voo=1.8V CI-C3, RI-R4, DP, - 2 5 
MUTE= open fJA 

Voo=2.4V HS. M/[DRS=VOD - 2.5 

CI-C3. RI-R4 
O.SVoo - Voo V 

HS. M/B, DRS 

CI-C3, RI-R4 
Vss - O.2Voo V 

HS. M/B, DRS 

HS. M/B, DRS - - 0.1 fJA 
Voo =6.0V. VIHI=VOO 

HS, M/B. DRS - 0.1 fJA 
Voo=6.0V. VILI =Vss 

-

CI-C3, RI-R4. - 4.5 10 fJA 
Voo=2.4V. VIH2=VOO 

CI-C3, RI-R4, 
90 200 - fJA 

VDo=2.4V, VIL2=VSS 

DP. MUTE 
0.45 1.4 - mA 

Voo=2.4V, VOH=2.0V 
I 

DP, MUTE 
1.0 5 - mA 

Voo=2.4V. VOL =O.SV 

F-61 



eAC Electrical Characteristics 

(Common to STC2570C and STC257IC) 

Parameter -Symbol "" Conditions 

Key input ON time Ton Exc!. chattering time 

Key input OFF time Toff Exc!. chattering time 
~iowable noise pulse 

width of key input pin Tn Width of one noise pulse 

Tkil Normal dialing 

Tki2 Redialing or repertory dialing 
Key judgement time 

Tkj3 Access pause cancelled 

Tkj4 Writing to repertory memory 

Mute delay time Tmd - *1 

Redial memory write time Tmw - *1 

r-Rateordata transfer to 
Tdt - *1 

repertc:ry memory 

DRS=Vss *1 

Dial pulse transfer rate DR 
DRS=Voo *1 

1------
DRS =Vss (IOpps) *1 

Inter-digit pause IDP 
DRS=Voo (20pps) *1 

1----------
Oscillation start time To, Voo= 1.8V. CI;;;40kQ 

1-----------

Voltage deviation of Voo=I.3 to 2.0V 
oscillation frequency Jf/t 

VDD=2.0 to 6.0V 

(STC2570C only) 

Parameter Symbol Conditions 

Time difference between two 
Tdkl When call disconnected (*.;1:) ~hen pressed at a time 

Dial pulse make/ M/B=Vss *1 

M/S 
break ratio M/S=Voo *1 

(STC257IC only) 

Parameter Symbol Conditions 

Dial pulse make/break ratio M/S - *1 

Hooking time Thk - *1 

Auto access pause Tap - *1 

Keyirg confirmation tone ON time Tkt Valid key input *1 
t-- --- --- -------- - -----

Keying confirmation tone frequency ht Valid key input *1 

* 1 All specifications take constant values logically. 
The deviation is only a change of the oscillation frequency. 

'2 STC2570COA and STC2571CoA 
• 3 STC2570Coa and STC2571Coo 
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(fosc=32.768kHz. Ta=25'C. vss=ovr 

Min Typ Max Unit 

21.0 - - msec 

3.42 - - msec 

- - 15.38 msec 

33.73 33.75 33.77 

26.90 26.92 26.94 
msec 

24.77 25.63 26.49 

10.37 25.63 40.90 

- 9.83 - msec 

- 0.85 - msec 

- 3.42 - msec/digit 

- 9.752 -
pps 

- 19.505 -

- 615.2'2/820.3'3 -

- 461.4'2/410.2'3 
msec -

- 500 - msec 

-6 - +6 ppm/0.1V 

-10 - +10 ppm/V 

Min Typ Max Unit 

- - 8.54 msec 

- 1/2 -
-

- 2/3 -

Min Typ Max Unit 

- 1/2 - -

- 499.02 - msec 

- 3.589 - sec 

- 26.49 - msec 

- 910.22 - Hz 



.Timlng Chart 

o Normal dialing (OP mode) *2, *3 

HS °iOFFHOOk F 
~~:~tion 11111111---------------------------------_ 

Key input 

OJ' 
\STC2570C' 

OJ' 
\STC2571Cl 

* 2 If a key is pressed earlier than the transmission of a dial pulse. 
the MUTE continues on until all dial pulses corresponding to the 
buffered key input data have been transmitted. 

* 3 The inter·digit pause stays valid even if a key is pressed 
immediately after the last dial pulse has been transmitted. As 
system assumes that dial pulses are being transmitted during the 
inter·digit pause, entry of the "*" key is ignored. 

o Redialing or repertory dialing' 6 

STC2570C 

--,L-__________ ____________ ~,____ 

*6 During mixed dialing (e.g., redialing+normal, or repertory+ 
normal), the inter·digit pause stays valid even if a key is pressed 
immediately after the last dial pulse of redia ling or repertory 
dialing has been transmitted. As system assumes that dial pulses 
are being transmitted during the inter·digit pause, entry of any 
key is ignored. 

o Registration to repertory memory 
STC2570C/STC2571C 

Key input 

Write to redial 
memory 

ON·Hook 

Numeral or ~ #: ~ key Adenss key 

~------~ 
~--------
_____________________ f

J 
~ T~I~dt Transfer to H-

repertory memory 

o Access pause (auto pause)04, *5 
STC2571C 

Access pause 
(auto) 

"It" key 

*4 Even in the normal dialing mode, pressing the "#" key causes 
an auto pause. The timing diagram for this operation is the same 
as in the redialing or repertory dialing. 

* 5 Clearing the auto pause (common to normal dialing, redialing 
and repertory dialing) 

o Redialing or repertory dialing * 7 

STC2571C 

--'~ ________ ~. ________________ ~r-----
.. # W or Numeral key 

Key input 

07 During mixed dialing (e.g., redialing+normal, or repertory+ 
normal), the inter·digit pause stays valid even if a key is pressed 
immediately after the last dial pulse of redialing or repertory 
dialing has been transmitted. As system assumes that dial pulses 
are being transmitted during the inter·digit pause, entry of any 
key is ignored . 

• PACKAGE DIMENSIONS 

O.776M.~ 
(197M) " 0.748 0 0._ 
(19.0'0.' 

16 . .=..r>..., ,., .., n.;' 

~ 
0.059 
(I.5) 

I ~!l 

O.IOO±o.oIO O.018±o.OO( 
(2.54±11.25) (0.46±0.1) 

I6'pin DIP 

0.300-0.355 
(7.62-9.02) 

0.010;~ 
to.25-0.01) 

unit: inch 
(mm) 
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.EXAMPLE OF APPUCATION 

14 Cl 
15 C2 
16 C3 

2 3 Rl 
MUTE 

13 
2 

4 5 6 R2 

7 8 9 3 R3 
12 

4 R4 
DRS 

* 0 II 11 
DP 

47K 5 m 0 

'" ~ 6 OSCI 0 
"- 0 
<t 0 

L1 CJ 

7 OSC2 KT 
10 

8 Voo V •• 
9 

L2 
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PF319-01 

STC2580Coc Series 

.DESCRIPTION 

CMOS TONE/PULSE DIALER 
eDTMF/Pulse Output Swich 
eLow Distortion 
eTen 18-digit Repertory Memoies and 

24-digit Redial Memory 

The STC2580Coc series is a CMOS LSI which is provided with a memory for telephone numbers, and can 
selectively output either dual tone multi-frequency (DTMF) signals or a dialing pulse (DP) train. 
The LSI contains Band Pass Filters (BPF) and smoothing filter by switched capaCitor filter (SCF) technology, 
so that the DTMF odtput has less distortion than the DA conversion system used in a conventional tone 
dialer. It also incorporates an emitter-follower NPN tranSistor, enabling the DTMF output to directly drive a 
telephone line. By connecting the minimum necessary interface circuit, the dialing pulse output can also 
drive a telephone line . 

• FEATURES 
.Low-voltage operation and low power dissipation due to CMOS process . 
• A built-in SCF-type BPF makes possible a DTMF Signal with low THD (typically 2.5"10 at 5 V) without 

the use of external filters . 
• The LSI contains redialing memory for a 24-digit numbers and repertory memory for ten 18-digit numbers 

which can be used in either the tone or pulse mode . 
• DP mode: Permits selection of dialing pulse rate (10/20 pps) and mark/space ratio (40/60, 33.3/66.6). 

(The inter-digit pause is fixed for each dialing rate ···········617.9 ms for 10 pps or 463.4 ms for 20 pps.) 
.DTMF mode ··························.················Make=93.1 ms and inter-digit pause=61.4 ms . 
• When sending to an external line, the access pause can be set to auto pause (3.97s) using the pause 

key. This function can also be canceled during sending . 
• This LSI can be connected to a standard 2 of 8 keyboard . 
• The built-in reference signal generator requires only an inexpensive and easily-obtainable 3.58 MHz 

crystal oscillator for the TV color burst signal . 
• Package .. · ............................................ 22-pin DIP (plastic) / 24-pin SOP (plastic) 

.BLOCK DIAGRAM 

TONE 

D"SL---G~~ AGND 

ws~--------~--~ -l>l-
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.PIN CONFIGURATION 

" COL1 ROW1 
COl1 1 ROW1 

1 22 COlO 2 23 ROW2 
COlO 2 21 ROW2 COL3 3 22 AOW3 
00i3 3 20 ROW3 COL4 • 21 ROW' COLi • ,. ROW4 TPSlMDO • 20 S'tT 

TPSiMDO • ,. STi NC • STC2580M ,. NC 
DRS • STC2580C 17 XM'OT DRS 

, ,. XMUT 
MIS , ,. fiMijf 

MIS • 17 RMUT 
HS • ,. OP HS • ,. OP 
V .. • " AGND 

V .. 10 ,. AGNO 
esc1 10 13 TONE 

OSC1 11 14 TONE 
0802 11 " Voo 

esc2 12 13 Voo 

.PIN DESCRIPTION 

Pin name 
Pin No. 

Functions 
STC2580C STC2580M 

ROW4·ROWI 19-22 21-24 [Scanning input/output of matrix keyboard] Keys are selected by short·circuiting ROWand 
COLl·COL4 1-4 1-4 COL. 

TPS"/MDO 5 5 [TPS : DTMF /DP mode select input] (for STC2585C to STC2588C) 
In this case, Li'ZEl on the keypad is an invalid input. 

[MDO: DTMF/DP mode display output] (for STC2581C to STC2584C) 
Outputs whether the DTMF or DP mode has been selected using Li'ZEl key. 

DRS" 6 7 [Pulse rate select input in DP mode] Ignores input switching performed during a pulse output 
(including auto dialing) as well as inputs made in the DTMF mode. The inter·digit pause is 
fixed for each pulse rate. 

M/S" 7 8 [Pulse mark/space ratio in DP mode] Like DRS, this pin ignores inputs made during a pulse 
output or in the DTMF mode. 
OFF·Hook: Vss level 

HS" 8 9 [Hook switch] Determines the ON/OFF status of the hook switch. 
Vss 9 10 [Power supply terminal (-)] 

escl 10 11 These pins are connected across the terminals of a 3.579545 MHz crystal oscillator which is 
OSC2 11 12 used for the reference signal generator. 

Voo 12 13 [Power supply terminal (+)] 

TONE 13 14 [DTMF signal output] This pin enables either an N PN emitter·follower output or a CMOS OP· 
Amp output to be selected. 

AGND 14 15 [Grounding point output of analog circuit (SCF section)] By connecting a capacitor to this point, 
the level is stabilized. 

DP 15 16 [Dialing pulse output] While the dialing pulse is not output, the output level is Vss during ON· 
Hook and Voo during OFF·Hook. 

RMUT 16 17 [Receiver mute output] This output is valid in the DP mode. In the DTMF mode, muting is not 
applied. The level of this pin is : 
DP mode: During mute or ON·Hook ~ Vss level 
DTMF mode: During ON·Hook ~ Vss level; During OFF·Hook ~ Voo level. 

XMUT 17 18 [Transmitter mute output] Mute signal for transmitter usable in both the DP mode and the 
DTMF mode. 
During mute or ON·Hook status ~ Vss level 

STI" 18 20 [Single tone generating mode select] The single tone generating mode is selected by applying 
the Voo level. 
To generate a single tone for COLl, COL2, or COL3, press two or three keys in the correspond· 
ing column simultaneo~nd tQ..&lillerate a single tone for ROWI, ROW2, ROW3, or ROW4, 
press the two keys of COLl and COL2 in the corresponding row simultaneously. 

NC 6, 19 [No connection] 
* 1 Because DRS, MIS, HS, and TPS are open PinS, be sure to apply Voo or Vss from outsIde the LSI. 
* 2 Pin STI is connected to a built-in pull-down resistor which puts the LSI in the single tone inhibit mode during normal 

use, even when the pin is open. To provide noise immunity, however, it is recommended that this pin be fixed at Vss 
level externally . 

• STC2580Coc SERIES 

Type*' Write to repertory memory DTMF output >2 Tone/pulse output selectia! Type * I Write to repertory memory DTMF output>2 Tone/pulse output selection 

STC2581Coc OFF Hook Bip Key STC2585Coc OFF Hook Bip External pin 

STC2582C oc ON Hook Bip Key STC2586C oc ON Hook Bip External pin 

STC2583C oc OFF Hook CMOS Key STC2587C oc OFF Hook CMOS External pin 

STC2584Coc ON Hook CMOS Key STC2588C oc ON Hook CMOS External pin 
.. 

*1 ThiS LSI can also be provided In a mini-fiat package. In thiS case, C becomes M (e.g. STC25B1M). The characteristics 
are same as those of the DIP type. 

* 2 This is the CMOS OP-Amp output or Bipolar emitter-follower output. 
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.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Power supply voltage Voo 

Input voltage VI 

Output voltage Vo 

Operating. temperature Topr 

Storage temperature Tsts 

Soldering temperature and time Tsol 

.ELECTRICAL CHARACTERISTICS 

.DC Characteristics 

Parameter Symbol 

Operating voltage Voo 

Data retention voltage VOOR 

Average operating current IOOA 

Data retention current IOOR 

High level input voltage VIH 

Low level input voltage VIL 

High level input voltage (1) IIHI 

High level input voltage (2) hH2 

Low level input current IILI 

Low level input current hL2 

High level output current 
IOHI (Source) 

Low level output current 
IOL2 (Sink) 

(Vss=OV) 

Ratings Unit 

-0.3 to 7.5 V 

-0.3 to Voo+0.3 V 

-0.3 to Voo+0.3 V 

-20 to 70 'C 

-65 to 150 'C 

260'C, lOs (at lead) -

(Vss=OV, Ta = -20 to 70'C) 

Conditions Min Typ Max Unit 

DP mode 1.5 - 6.0 
V 

DTMF mode 2.5 - 6.0 

HS=Voo 1.0 - 6.0 V 

Voo=5.0V 
Key input stand· - - 800 pA 

HS=Vss 
by status 

DP, TONE, in DP mode dial - - 1.0 mA 
RMUT, pulse being output 
XMUT and in DTMF mode 
MOO not DTMF signal being - - 8.0 mA 
loaded output 

Voo= I.OV, HS=Voo, 
STI =Vss,TPS=DRS=M/S= - - 0.75 pA 

Voo or Vss 

TPS, DRS, M/S, HS, STI Voo-0.4 - Voo V 

TPS, DRS, M/S, HS, STI Vss - Vss+0.4 V 

TPS, DRS,M/S, HS, Voo= - - 0.1 "A 5.0V, VIHI = Voo I 
STI, Voo=5.0V, VIH2=VOO - - 300 pA 

TPS,DRS,M/S,HS,STI,Voo= - - 0.1 pA 
5.0V, VILI = Vss 

COLI-COL4,ROWI-ROW4, 10 23 50 pA 
Voo=5.0V, VIL2=VSS 

DP,XMUT,RMUT,MDO 
4.0 - - mA 

Voo=5.0V, VOHI=4.0V 

DP,XMUT,RMUT,MDO 4.0 - - mA 
Voo=5.0V, VOL2=0.5V 
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eAC Characteristics (Vss=OV, Ta=25'C, fosc=3.579545MHz) 
-

Parameter Symbol Conditions Min Typ Max Unit 

DP and DTMF 
tONI 0 I mode lIOn- 15.45 - -

Key input ON effective period 
noonal dialing Excluding 

ms 
DTMF mode chattering 

tON2 02 
nOl'mat dialing 77.24 - -

Key i1Iut OFF effectiw period toFF Excluding chattering 1.72 - - ms 

~i= :t1~~=~~le tN - - 14.37 ms 

Oscillator start·up time tos Voo=5.0V CI<100Q - - . 2.0 ms 

tKiI DP mode normal dialing 30.25 30.90 31.97 

Key judgement time tKi2 DTMF mode normal dialing 17.37 18.02 19.10 ms 

tKis DP/DTMF mode auto dialingo, 19.95 20.60 21.67 

tMPI DTMF mode normal dialing - 9.01 -
Pre-mute time ms 

tMP2 DTMF mode auto dialing - 9.87 -
tMOI DP and DTMF mode auto dialing - 9.87 -

Mute delay time ms 
tMO! DTMF mode normal dialing 9.22 9.33 9.44 

- M/S=Voo - 40/60 -
Dial pulse mark/space -

- M/S=Vss - 33.3/66.6 -
- DRS=Voo - 19.42 -

Dial pulse rate 
DRS=Vss 9.71 

pps 
- - -

Dial rate=19.42pps - 463.4 -
tlOPI DP mode 

Inter·digit pause Dial rate=9.71pps - 617.9 - ms 

tIOP! DTMF mode auto dialing - 61.36 -
DTMF make time tTM DTMF mode auto dialing - 93.12 - ms 

Auto access pause tAP - 3.965 - s 

Oscillator frequency fose - 3.579545 - MHz 

0daIcJ fqqIm;y/voIIa&e varim .:If/f Voo= 1.5 to 6.0V - - 30 ppm/v 

COL Voo=5.0V - -10 -
Tone output voltage 

VTONE O!>ntional amplifier dBm (single tone) Ioad=IO KoIwns; 

ROW Bipolar transistor - -11 -
load=l20 ohms 

CQ.-ROW tone., voItaae ratio 04 d8CR Voo=3.0 to 6.0V - ~ 2 dB 

Tone distortion %OIS Voo=2:5V - - 7.0 % 

fRI ROWI - 699.13 -
fR2 ROW2 - 766.17 -
fR. ROW3 - 847.43 -

Tone output frequency fR4 ROW4 - 947.97 - Hz 

fCI COLI - 1215.88 -
fez COL2 - 1331.68 -
fea COL3 - 1471.85 -

Milinllnlllll8dkaydelediontine tMOP loll <t..oP Excluding cha~ng 42.91 44.63 46.35 ms 

01 Key input ON effective time 
When writing data to the repertory memory while In ON-tiook status (STC2582C, STC2584C, STC2586C, and STC2586C~ 
It is neceasary to add the oscillator starting time to the effective time tcNa. toNo=toNI+1os (no key chattering) 

02 Key input ON effective time (DTMF mode normal dialing) 
This Is the key read time + mute time + NTT engi~ng reference signal sending time of 50 ma. 

08 Auto dialing 
Indlcatee redlallng and repertory dialing • 

• 4 COL-ROW tone output voltage ratio 
The output gain of COL is higher than that of ROW. 



.Timing Chart 

o Normal dialing (OP mode) 

HS ~~;~~~----------------------~~ 

Key Input ~ 
:-"''''''-: 

Oscillator circuit : ~~- - ~ - - - - u - - - - - - - - - - - - - - -~r--
TIoo++--,o" 

TONE···Hlgh Impedance 

o Redialing and repertory dialing 
(OTMF mode) 

HS 

Key input I Ir---------------------:------
, : : 

Oscill.torc~--:-- - - - - - --- _.- - - - - - --~r---

r--__ ~~~------------~~ 

~,' ',:;',.' ~------~---
----+---'-',. ~ : -

r----'-~~'~'-'-----------------~~ 

.PACKAGE DIMENSIONS 

22 

~ 

l.102Max 
(280Max) 
1.067:tO.OI2 
(27.1t.o.:I) 

12 

i! ~ 11 tf!!! 
11 

22·pin DIP 

unit: inch 
(mm) 

ONormal dialing (OTMF mode) 

HS 

Key Input 

----,~1----------------------------~~ 

HL--J 
t .... ~ 

Oscillator~- ~ -- - - - ------ - -- - - ----r--
: : I : *~ ~ 

AMUT ~ ~.;..l..,". ~ 
TONE 

DP 

---T~~'------------+----­
~r' --------------~~ 

o Storage in repertory memory in ON-Hook mode 
(STC2582C, STC2584C, STC2586C, STC2588C) 

Key input _-;'0.':---
OscUI.,o, '~lIlIIlIIlIlIIllIlIIlIllIIlllllllIIlIlillllll····· .• r:--u~-------

:r:::.1- *'00 ~t.,_~ 4'0. 

O.610Max 
(l5.5Max) 

24·pin SOP 

unit: inch 
(mm) 
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.EXAMPLE OF APPLICATIONS 

19 
20 
21 
22 

30P 1 
30P 2 
30P 3 
30" 4 

I 
1 2 3 RPD 

~ 4 5 6 LNR 

- 7 8 9 AP 

* 0 # TIP 
I.-

5 
MODE OUT 

! r-<> _ .. 
~ 6 

7 
.ro. 

lo:: 
Ie ... 47K 8 Hook 

Switch 
~ 

0 ~ 0 
9 

N 10 J: 
::IE r---
on 

~i~ 
on 11 
o? '---
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ROW4 
ROW3 
ROW2 
ROWl 
COll 
COL2 
COl3 
aou 

STI 

MOO XMUT 
(TPS) 

DRS RMUT 

MIS 

DP 

HS 

AGND 

vss 

OSC.l TONE 

OSC2 voo 

18 

17 

16 

15 

14 0.1,. 

" 

13 1200 

12 
~ 

:g: 
0 
0 

Tra nsmltter 
Mute Out 

Re celver 
Mute Out 

Dial Pulse 
Out 

Voo 

Vss 
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I> MELODY Ie TABLE* 

Type No. Note 

~ ~ = g r=-~- g = °,,0 : = g g = -,,1:=--f-'~__ ~~:' 
ot-o - - b - " ".:.. 0 0 ~f-'14 ~-

__ 7910 series' 2 (128) 0 -
1-__ 7.:...9:::2:::0::....s6ries 1 (64) -

--c-- --1-' t---t---t-"-t---t---,-t-rO~r-_-+-_-+-'-i-'-i--t---+-.MUlti melody type 

- 0 - 0 0 ·~~gn:~::;~~~: 

7930 series 1 (64) 

SVM7940 
8 

-- .. - 0 ._--
o - f-=-+=.~,--i 

- 0 0 - - --- - 0 0 0 0-
0--

- 0 f-':=-c-a (5 
.. 

0--
SVM7947 0 - "-"'1 0 0 
SVM7950 -. -- .... - - -- -_. 1-0 --

- 00-
!!l SVM7951 _ I 0 ~ 0 Q 
~ f--.::S.;...V:,:M=79=,5:::2'--1 1 0 _ _ 0 0 

SVM7953 - 0 0 
~ 1--S=V:..::'M=7=9C:5"4'--j - - 0 - 1--I--+---t--1 - 0 _ _ 0 
::!: SVM7955 (64) - 0 0 - --'0 O' 
iii f--:S:C:V-::M-=7cc95cc6c---j 0 -0 _ = 

- 0 
(512) 

4 o -

o -

16 

16 

·High impedance 
transducer drive 

o - - 0 
f---t-~S~VM~7~95~7_+-_---j __ ,-+--+_I_+--+_f--+--+_f-_+ ___ ~ ~ ~O'+~_L--t-__ +-_____ ~ 

SVM7960 0 
SVM7961 4 - 0 r:=-c-a 

!!l 1--=~==~~-1 0 -
~ SVM7962_. (127) 0 0-

sv~ro -r--~ 
~ f--:SC:-VC"M=7=9cc64-:--t--- -~ 0 0 0 0 - - 0 -- --=- 0,.2,-= -

~ f--,S,-,V-,-M",7-=9:..:6c.::5---1 3 * 1 0 
SVM7966 (127) 0 -
SVM7967 0 - t--=-~ 

f-!!l-t-~-_-:-:S~V=M=7=9=7=0=~+--8-~_-'O---j-+--+--t----1----j----r--~--t~---+r--~O~--~-t---t .. ----

~ f--'S'-'V..:.M"'7-=9:..:.7-=1_+-(6_4_0-'-)-t----j~ Qf-=--
o SVM7972 8 0 0 0 0 0 - .A- _t--=-O *3 ~ f--'::S';"'VM:.c=79='7=3'--1 (640) - - "" 0- o 
::!: SVM7974 11 -r-o 
iii f--:S"'V""M-::7cc9=7=5---1 (640) * 2-0 r--

SVM7990 - 0 ~ 0- 0-
!!l I--=S=-V:..:.M=79.::.9~1 ---j 8 _ 0 
~ f--:S-:;Vc;Mc::7::9:-:9c::2c-i (512) 

o f--=S::-VC"M=7=9~93-:--t-__ ~-t--i - 0 - 0 -

iii~ f--:S:c:V-::M-=79cc9::-4::---j 
"" SVM7995 

SVM7996 

SVM7997 

4 

(512) 
o -

- 0 -

0--o -
- 00 0 0 ~ 
0-­-Or-oo 
o - -
- 0 0 o -

- 0 f-Q.c-;.. §" I--,S=-V:..:M=7.::.900=---j 

~ .!!lii ~--::S=-:V-;:M",,7=9o;::0=-1::---j 
iiic?if--:S:c:V-;:M-:::79o;::0::-2::---j 

1 

(64) 
- 00- - t---c+--+r-+O,'--i - 0 0 -o 0-

- r-c-a 
SVM7903 

tTMask option :;; Ongoing user service product 

-Minimum melody Ie order is 100,000 pieces. Please consult S-MOS for specific availability. 

16 

18 

16 

8 

-High quality tone 
.Dynamic SP Drive 
·'.5(V)/5(V) 

., 
Address start 

·Multl melody type 
-High Quality tone 
-Dynamic SP Drive 
.'.5(V)I5(V) 

Binary coder plus 
serial trigger 

.3 
Selectable at each tune 

·Multi melody type 
-Oynamic SP OrNe 

-High Impedanc!2l 
transducer drive 
* 4 DSC. resistor is built 
in (Mask option) 

(Continue) 
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Type No. 

SVM7800 

SVM7BOI 

8l 
SVM7802 

~ 
SVM7803 

SVM7804 

i SVM7805 

SVM7808 

SVM7807 

SVM7808 

SVM7809 

SVM7B20 

SVM7821 

.~ SVM7822 

CIl SVM7823 

1il SVM7824 
co 

SVM7B25 ... 
::!: 

SVM7B2B ill 
SVM7827 

SVM7B2B 

SVM7829 

II SVM7BBO 

SVM7B6l 

* Mask option 

G-2 

(63) 

(63) 

1 
(127) 

.. 
- 0 - - 0 - - 0 - ~j--;;;- 0 - -- 0 

00- 8 

- 0 -

B 

Note 

·High impedance 
transducer drive 

• 5 Leve4 hokt or 
one shot. 
pin selection 

* 6 One shot 
retrigger function 

oLEO drive 
• High impedance 
transducer drive 
* 7 Level hold or 
one shot 
pin selection 

*8 One shot 
retrigger function 

·High quality tone 
"Dynamic SP Drive 

(External) 



[> STANDARD MELODY LIST 

Code No. Song Title Code No. Song Title Code No. Song Title 

1------- ----_._. ---------*----+---------------_._fj----+------------j 
7910C Holdilidia 
7910E Two Minuets 

Dark eyebrows 
7910G Melodia A 

Melodia B 

79101 Home on the range 
Green Sleeves 

791 OK lullaby (two songs) 
7910N Musunde Hiraite 

Cho-cho 

* 79100 Westminster (two tunes) 

* 7910P Westminster (accompaniment) 
79100 Wiegenlied (Brahms) 

Rock a bye Baby 

7910CE Nocturne 
Minuet 

7910T Jingle Bells 
7910CF For Elise 

A maiden's prayer 
7910CG Romance de Amor 

Petrouchka 

* 7910CH Westminster 

i Ave Maria 

* 7910CM Westminster 
Whittington 

7910CN Holdilidia 
Home on the range 

7910CP Si lent lake-side 
Mountain Musician 

7910CQ Mary's little lamb 
De camptown races 

791 OCR I Lorelei 
Landler tanz 

7910CS Amaryllis 
Symphony It 40 (Mozart) 

7910CU Jingle Bells 
Silent night 

7910CV Joy to the world 
The first noel 

\,\7943CoE Romance de amor 
o sale mio 
Die Lorelei 
The cuckoos waltz 
Old folk at home 

',-:;(7943Cos Spring 
Hymne a Lamour 
La Mer 
Farandolles 
Yesterday 
L' eau Vive 
o Tannenbaum 
Symphony Ii 40 (Mozart) 

• .J." 7943CON i Hymne a lamour 
Santa lucia 
Hey Jude 
L'eau Vive 
Romance de amor 
Yesterday 
Happy birthday to you 

! Wedding march 
79420AN I Jingle Bells 

Joy to the world 
o Tannenbaum 

{:r7993Coe Mountain Musician 

7993CON Westminster 

7993DAC 

7993DAE 

A maiden's prayer 
For Elise 
Romance de amor 
Amaryllis 
Symphony i± 40 (Mozart) 
Dark eyebrows 
De camptown races 
Yellow Rose of Texas-Dixie Land 
Stars and Stripes forever-Anchors Awaign 

I She w()'e a yellow rrtbon-Twinkletwrnkle little star 
London Bridge is fallmg down-Mourrtaln mllSiclan 
Row row row a boat-It's a small world 
Home sweet home-Wiegenlied 
Rt.doIr11,~fe:Jnooed(e~.santaCauslSOO11lr1!ltolclNn 

We Wish you a Mooy X'mas-Frosty the snow man 
Jingle Bells-Silent Night 
Joy to the world-The first Noel 
o christmas tree-Hark the herald Angels Sing 
o tannenbaum-Oh little t()'Nn of Bethlehem 
X'mas song medley. Red nosed 
reindeer. 0 Tannenbaum Jingle 
bells. 

We wish you a Merry X'mas :' (.';"7903COB Happy birthday 
Si lent Night II (*'7903Coc Wedding March 

The First Noel I * 7903COE Happy birthday 
Frosty the snow man * 7903CoG Hymne a lamour 
Rudolph the red nosed reindee~ '~','7903COH' The Alphabet Song 

_ ~,77903CoJ I Rock a bye Baby 
r--~7;09"'5;;:OC;co-B-t-.L-=e-::-s<fe:::rc;ciIlOCe::-s-:m·:-:o-:;rt-::-os:---·- ;:';7903CoK, Old Macdonald Had a Farm 

7950COD Blue bell of Scotland ~7903Cos Mountain Musician 
7950COF Yodel *7903Coy Jingle Bells 
7950COH Cantate :l:j: 147 (Bach) 

.A,'7951 Coe Mexican hat dance 

.;:, 7951 COQ Cantate :l+ 147 (Bach) 
7952CoG Cantate +i: 147 (Bach) 
7954CAR Green Sleeves 

.'~ 7955CoJ O'sole mio 

*7903CAA Love me tender 
*7903CAB Love Story 
*7903CAC Wedding March 

! * 7903CAE Congratulations * 7903CAH Silent Night 
i l *7903CAL Saint go'in march'in in 

<,'> 7955COL I Happy birthday to you *7903CAN Jingle belis, Red nosed reindeer, 

t-:7955Cox I Saint go'in march'in in Joy to the world. 
7910CW o Tannenbaum 

Frosty the snow man 
i\,7955Coy Music box dancer *7903CAP Music box dancer 

7920A The cuckoos waltz - - -~ ·;':7955CAF Mountain Musician *7903CAR Wedding march (Long version) 
7920B Home sweet home ':'>7955CAN Jingle Bells *7903CAS Let me call you my Sweet heart 
7920C Jingle Bells :'\7955Csc! Wedding March ~> 7903CSA Jingle Bells. 

*7920M I Wedding march --~~--------_" <'7903CSB Silent Night 
7962COA I Green Sleeves ' 7903C * 79200 I Victory Song BN Hymne a lamour 

Home on the range * 7903CBP I' Mother of mine 
7920AH I Wiegenlied (Brahms) I Ding Dong ''-':79030BO Happy birthday 

~-930B - ---I ! Two Minuets --:>79030BR Music box dancer 

D I Landler tanz ti7903DBT Jingle Bells, Red Nosed Reindeer, Joy to the world 
7930 Lore el Amaryllis i':r7903DBY II For Elise 

7930C ~~~~I:I:eet home I 7975Cos -------.- - - ::r7903DBS i Wedding March 

* 7930E Westminster Home on the range 79020CF , Christmas song medley 
7930GA Yurrkago no uta Green Sleeves *7903DcK ' Easter Paradise 
7930GB Jingle Bells For Elise 7902Dcs Rock A bye baby 
79300C I We wish you a merry X mas A maiden's prayer *79030CT Santa Claus is coming to town 

793000 II Rudolph, the red-nosed Reindeer i Mountain Musician **77990033DDCcVy ~hee~iryS~UN~~h up on a star 
79300E For Elise ~ I Yodel 

*7903DEA You light up my life 
Ding Dong I * 7903DEB Wargner's Wedding March 

7942C OT! Holdilidia I Beep sound ' 7902DEC Christmas Medley 

I Minuet (Bach) ,1'1 Westminster II1I *7903DEH ConQratulation 
Green Sleeves , 
Symphony :j:j: 40 (Mozart) 7992COA X'mas song medley (8 tunes) 
Home on the range i':r7993Coc Green Sleeves 
Silent lake-side De camptown races 
Mountain Musician For Elise I 

Happy birthday to you Romance de amor 
ti7943COE Green Sleeves 0 sale mio 

De camptown races 
For Elise 

* Type 7910P will be used as accompaniment with type 79100. 

Lorelei 
The cuckoos waltz 

Note: 7910 Series and SVM7900 Series are ongoing user service products. 
uOne shot mode. (A type) 
*One shot mode (8 type) 
@, ~ asc, resistor is not included on IC 
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l>STANDARD MELODY LIST 

Code No Song Title Code No Song Title Code No Song Title 

7800Dcs Silent Night 7820DsB Jingle Bells Medley 

7800DcT Rock a Bye Baby 7820Dsc Music Box Dancer 

7800Dcv If You Love Me 7820DsE Jingle Bells 

7800Dcy Brahms' Lullaby 7820DSF Silver Bells 
7800DEA Love Story 7820DSG It's a Small World 

7800DEB Happy Birthday to You 7820DsH Over The Rainbow 

7800DEC Jingle Bells 78200sJ Easter Parade/Peter Cottontail 

7800DEN Old Macdonald 

7800DEP Twinkle Twinkle Little Star 

7800DEQ Romance O'amor 

7800DER White Christmas 

7800DEs Wedding March (Wagner) 

7800DET Wedding March (Mendelssohn) 

7800DEV You are my Sunshine 

7800D'B o Tannenbanm/Silent Night 

7800D,c Silver Bells 

780DOFF Aure Lee 

7800D'G Let me call you my sweet heart 

7800DFL Mary Had a Little Lamb 

7800D,p Jesus Loves Me 

7800DFT Yesterday 

7800D,v Music Box Dancer 

7800D,y My Way 

7800DGA Easter Parade / Peter Cottontai I 

7800DGB I Love Me Tender I Let Me Call You My Sweet 7860GSB Nocturne 

7802D'E For Elise 7860Csc Minuet 

7860GSE Home on the Range 

7860CSF Green Sleeves 

7860GsG The Entertainer 

7860GSH Lorelei 
7860GSK For Elise 

7860G6C Tableaux d'une Exposition(Promenade) 

7860GBE Je te Veux 

7860G6F The Jewels of the Madonna 

7860Gw When I'm Sixty-four 

7860G6H Minuet (Boccherini) 

I 
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MELODY Ie DESIGN FLOW 

CUSTOMER SEIKO EPSON CORP. 

I Music tape ~--- ---------1 
I 
I 
~ 

Arrangement 
Music score 

: 

I 
I I 

Music score 
J i 

Melody 
simulation 

1 
Simulation tape or 
EPROM for approval 

(MuSIC tape or EPROM) 
MUSIC score 

l Approval I I 
J 

I Masking 

! 
I ES Evaluation I ES I 

I 
~ 
MP 

I 
~ 

I Delivery I 

I 
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PF37~ 

SHB2112B1A/18 
CMOS 1 M-BIT HYBRID STATIC RAM 

.Low Supply Current 

.Access Time 100ns 

.131,072 Words x 8 Bits Asynchronous 

.DESCRIPTION 

The SHB2112B1A/1B is a 131,072-word X 8-bit hybrid LSI module with four 256K SRAM (SRM20256LM). 

With low power consumption, the module can be used with applications which require a battery back-up. 

Since it is a static device, it does not requires a clock or refresh circuitry. The 1/0 control provides 3-state 

output, for data bus connection. These features provide solutions for a wide variety of applications, including 

microcomputers and other peripheral equipments . 

• FEATURES 

.Hybrid CMOS LSI 

.131,072-wordX8-bit memory density 

.Mounting 4 pcs. of 256K static RAM (SRM20256LM1O) 

.Access time 100ns Max . 

• Single power supply-5volt 

.Printed-circuit-board (PCB) size 17.5mm x101.6mm X4.77mm (except pins) 

.PCB ... ···SHB 2112B1A 35-pin SIP (Single in line package) 

SHB 2112B1B 35-pin SIM (Single inline module) 

.BLOCK DIAGRAM .PIN CONFIGURATION 

v" 1 CO + 
wt 0 AO 
Al 

"-
/ 

1/01 to I/OB .> \. 

AO to A14 \ 
/ 

INTERFACE MEMORY 
CONNECTOR CHIPS 

CS1 to CS4 \ 
/ 

or. WE 

A2 S U] A3 
A. 
AS 

I AS 
A7 10 
AB 
A. 

-m AlO 
All 
A1215 
A13 
AI' 
NQ 
NO 
He 20 
NO U] "CS4 

I m 
m 
CSf 25 
1/01 
1/02 
1/03 CfJS!C 
1/04 

"III 
1/0530 
1106 
1/07 
I/OB 
lit 
VDD 35 

III 0 
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Pin name Pin No. Functions 
Vss I Grounding pin. This GND is cominon in signal. 
WE 2 <Write Enable> 

Data write signal line (negative logic). 
Data is written to, the memory module at the positive edge of WE. 
When, WE is "W, this module is read operation. 

AO to A14 3 to 17 <Address Input> 
15·bit address input pin. (Positive logic) 

NC 18 to 21 <No connection> 
CSI 25 <Chip Select> 
CS2 24 These signal line (negative active) are module ~elect line. These line should be selected each one at 

read and write operation. Each ~ is available fJlr. each 32kB MM. That is to say. 128kB is divide by CS3 23 
CS4 22 4 CS signal. EX. Data will be valid to read and write when CSI is "L" and CS2 to CS4 are "H". 

If CST to CS4 are"W, this module is non·selected mode (100 is stand·by mode) 
1/01 to 1/08 26 to 33 <Data I/O> 

Inputs or outputs 8·bit of data. This pin provides an input with WE low and an output with WE high. 
Also, it has low impedance with OE low and high impedance with OE high. 

OE 34 <Output Enable> 
Data read signal line (negative logic) from eql!!E..ment to the memory module. 
As Data I/O terminals are hi·impedance when OE = "H", the contention of data memory output bus 
can be avoided. 

Voo 35 Positive power supply pin. (5V± 10%) 

.ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage VI 
I/O voltage VI/O 
Operating temperature Top!' 
Storage temperature Totg 
Soldering temperature and time Tool 
• VI, VI/O (MIn.)- -1.0V at pulse Width less than SOns 

.DC RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Supply voltage Voo 

Vss 

Input voltage VIH 

VIL 
* V!LIMIn.) = -1.0V at pulse width less than SOns 

.ELECTRICAL CHARACTERISTICS 

Conditions 

Normally, 5V is supplied. 

(Vss=OV) 

Ratings Unit 

-0.5 to 7.0 V 

-0.5* to 7.0 V 

-0.5* to Voo+0.3 V 

o to 70 "C 

-40 to 100 "C 
260"C, lOs (Lead only) -

(Vss=OV Ta=Ot070"C) 

Min Typ Max Unit 

4.5 5.0 5..5 V 

0 0 0 V 

2.4 - Voo+0.3 V 
-0.3* 0 0.8 V 

.DC Electrical Characteristics (Voo=5V±10% Vss=OV Ta=O to 70"C) , , 
Parameter 

Input leakage current 

Stand:.bysupply current 

Average operating current 

Output leakage current 

High level output voltage 

Low level output voltage 

*Ta-25C, Voo-5.0V 

.Terminal Capacitance 
'Parameter 

Input capacitance 

Input/output capacitance 

H-2 

Symbol 

III 

loos 

loosl 

IOOA 

!Lo 

VOH 

VOL 

Symbol 

CI 

CI/O 

Conditions 

VI=O to Voo 

CSI to CS4=VIH Non·selected 

~to CS4~VOD-D.2V,VI=VOD-D,2Vor D.2V 

VI=VIL. VIH 
Il/o=OmA tcyc=Min 

CSTtOCS4-VIH or WE-VIL 
or OE=VIH Vl/o=O to Voo 

10H= -I.OmA 

IOL=2.lmA 

Conditions 

Min Typ* Max Unit 

-2 - 2 IlA 
- 6 12 rnA 
- - 400 IlA 

- 60 75 rnA 

-2 - 2 IlA 

2.4 - - V 
- - 0.4 V 

(f=IMHz Ta-25"C) . -
Min Typ Max Unit 
- - 50 pF 
- - 50 pF 



eAC Electrical Characteristics 
oRead cycle (Voo=5V±10%, Vss=OV, Ta=O to 70·C) 

Parameter Symbol Conditions Min Max Unit 

Read cycle time tRC 100 - ns 
Address access time tACC - 100 ns 

CS access time tACS .s *1 - 100 ns 

OE access time tOf - 55 ns 

CS output set time tClZ *s 10 - ns 

CS output floating time tCHZ*S *2 - 40 ns 

OE output set time tOll *1 5 - ns 
OE output floating time tOHZ *2 - 40 ns 
Output hold time tOH *1 10 - ns 

o Write cycle (Voo=5V± 10%, Vss=OV, Ta=O to 70·C) 

Parameter Symbol Conditions Min Max Unit 
Write cycle time twc 100 - ns 
Chip select time tcw*a 90 - ns 
Address valid time tAW 90 - ns 
Address setup time tAS 0 - ns 
Write pulse width twp 

*1 75 - ns 
Address hold time tWR 0 - ns 
Input data setup time tow 45 - ns 
Input data hold time tOH 0 - ns 
WE output floating time tWHZ *2 - 40 ns 
WE output setup time tow *1 10 - ns 

-.. 
*1 Test Conditions " 5. Oulput load: CL=l00pF (Include scope & 119 cepecltance) *3 CSl to CS4 

1. Input puise level: 0.6V to 2.4V 6. Circuil 

2. t,=t,=lOns 
3. Input and output timing reference levels: 1.5V 

4. Oulput load: CL =l00pF 1/01 to 1108 

* 2 tcHZ, tOHZ, tWHZ Test Conditions 
1. Input pulse level: 0.6V to 2.4V 

2. t,=t,=lOns 

3. Input timing reference levels: 1.5V 
4. Output timing reference levels: ± 200V (the level displaced from 

stable output voltage level) 

e Timing Chart 

o Read Cycle *1 

ADDRESS ~ .... I'" 'to .... 

~:~~~~I 

o Write Cycle (WE Control)*a 
lwe 

T.P 

~90Q 
CL I r 2.25V 

CL = (Include jig cap8cifance) 

o Write Cycle 1 (CSI to CS4 Control)02 

Dout 

Din 

*1 During read cycle time, WE should be high. 
* 2 During write cycle that is controlled by CSl to CS4, the 

output buffer changes to high impedance. 
CSl to CS4 should be selected each one at read and 
write operation. 

* 3 During write cycle that is controlled by WE, the output 
buffer changes to high impedance. (OE= "H") 
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.DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY Vss=OV, Ta=O t070·C) 

Parameter Symbol Conditions Min Typ Max Unit 

Data retention supply voltage VOOR CST to CS4;;;;VOOR-0.2V 2.2 - 5.5 V 

Data retention current looR VDDR-S.ov,CST to CS4.iii:;VODR O.2V - - 200 IlA VI=VODR-O.2V or O.2V 

Chip select data hold time tCOR 0 - - ns 

Operating recovery time tR tRC* - - ns 

*tRc= Read cycle time 

Data retention timing (CSl to CS4 Control) 

Data hold time 
Voo-----{ 

VooR"'2.2V 4.5V zmtcoo - to~ _ _ "CST to CS4~VOOR-O.2V ,/ , 
CSI to CS4 2.4V 2.4V 

NOTE: When retaining data in stand-by mode the supply voltage can be lowered within a certain range. 
The read or write cycle are disabled when the supply voltage is low . 

• FUNCTION 

.Truth Table 

CSI to CS4 * 
H 

Stable * 
Stable * 
Stable * 

x: ow or "L" 

OE WE AD to A14 
x x x 
x L Stable 

L H Stable 

H H Stable 

* : These lines should be selected each one at read and write operation. 

H-4 

DATA I/O 

Hi-Z 

Data in 

Data out 

Hi-Z 

MODE. 100 

Not selected loos, looslo looR 

Write IDOA 
Read IDDA 

Output disable IDDA 



.PACKAGE DIMENSIONS 

O.133±O.008 1-_________ -=4".0"-±_0_.0_12-'.:(1,,0"'1-=.6o.±_0_.,'-) _________ -1 
(3.38±0.2) 3.734±0.008 (94.84±0.2) 

SHB 211281. 

0.133±0.0081-_________ ---=4-=.0o.±_0_.0_'2-=(-=I.::O.::I..::6'-.±_0.-'3)'--________ -1 
(3.38±0.2) 3.734±0.008 (94.84±0.2) 

Min 0.07 
(Min 1.78) 

0.1 ±O.006 

(2.54±0.15) 
0.3 

0.3±0.016 0.1 x 1.339=3.4 (2.54x34=86.36) (7.62) 
(7.62±0.2)--I--+-----==='-"--"-'''-'===---===-----+=';;.j 

0.133 ±0.008 
(3.38±0.2) 

( 2X) ) 
~3.18±O·1 

0.133 ±O.008 
(3.38±0.2) 

( 2X) ) 
~3.18±0.1 

~"' ON 
dd 
0..0.. 
>->­.... c 

"" In:, {c r "'" 1.>': 
~'OiDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD~ 

SHB 2112B'8 

35-pin SIP 

Max 0.138 
(Max 3.5) 

+0.008 
0.05-0.00' 

(127 Cgn 

(O.3±0.15) 

unit: inch 
(mm) 

35-pin SIM 

Max 0.138 
(Max 3.5) 

+0.008 
0.05-0.004 

k27:':8l) 

unit: inch 
(mm) 

I 
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.CHARACTERISTICS CURVES 

Under measurement 
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PF371-01 

SHB2212B1A/1B 
CMOS 1 M-BIT HYBRID STATIC RAM 

.Low Supply Current 

.Access Time 120ns 

.131,072 Words x 8 Bits Asynchronous 

.Included Decoder 
• DESCRIPTION 

The SHB2212B1A/1B is a 131,072-word X 8-bit hybrid LSI module with four 256K SRAM (SRM20256LM) 

and a 3-8Line decoder. With low power consumption, the module can be used with applications which 

require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The 

1/0 control provides 3-state, output, for data bus connection. These features provide solutions for a wide 

variety of applications, including microcomputers and other peripheral equipments . 

• FEATURES 

.Hybrid CMOS LSI (with address decoder) 

.131,072-word x 8-bit memory density 

.Mounting 4 pcs. of 256K static RAM (SRM20256LMlO) 

.3-8 line decoder 

.Access time 120ns (Max.) 

.Single power supply-5volt 

.3-5tate output, with wired-or capability 

.Printed-circuit-board (PCB) size 17.5mm x 101.6mm x 8.27mm (except pins) 

.PCB················· 'SHB 2212B1A 35 pin SIP (Single inline package) 
SHB 2212B1B 35 pin SIM (Single inline module) 

.BLOCK DIAGRAM .PIN CONAGURATION 

V 1/01 to 1/08 
l"-

AD to A14 

INTERFACE 
CONNECTOR .'\ ADDRESS 

A15to A16 
.I DECODER 

CS1. CS2. OE. WE 

.\ 
I 

. 
'\ 
/ 

- -\ 
CS1 to CS4 I 

MEMORY 

CHIPS 

V" 1 
WE 
AO 
Al 
A2 S 
A3 

A" 
AS 
A6 
A7 10 
A8 

A' 
AlO 

A" 
A1215 
Al3 
Al" 
A15 
A16 
Ne 20 
NC 
NC 
NC 
CS2 
"CSI25 
1/01 
1/02 
1/03 
1/04 
1/0530 
1/06 
1/07 
1/08 
IX 
Voo 35 
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.PIN DESCRIPTION 
Pin 'name Pin No. Functions 

Vss 1 Grounding pin. This GND is common in signal. 

WE 2 <Write Enable> 
Data write signal line (negative logic). 
Data is written to the, memory module at the positive edge of WE. 
When WE is MH", this module is read operation. 

AO to AI6 3 to 19 <Address Input> 
17·bit address input pin. (Positive logic) 

NC 20 to 23 <No Connection> 
~ 25 <Chip Select> 
CS2 24 Memory module select signal line. Data is valid to read and write when CSI is "L" (negative 

logic) and CS2 is "H" (positive logic). 
When CST is "W or CS2 is "L" level, the module is in the non·selected mode. (100 is stand-by mode,) 

1/01 to 1/08 26 to 33 <Data I/O> 
8·bit bi·directional data signal bus. (Positive logic) 
This bus carries data for transfer between the equipment and the memory module. 

or 34 <Output Enable> 
Data read signal line (negative logic) from the equipment to the memory module. 
As Data I/O terminals are hi·impedance when CS 1 = "L", CS2 = MH", OE = "W, the contention of data 
memory output bus can be avoided. 

Voo 35 Positive power supply pin. (5V ± 10%) Normally, 5V is supplied. 

.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 
Supply voltage Voo -0.5 to 7.0 V 

Input voltage V, -0.5* to 7,.0 V 

I/O voltage VI/O -0.5* to Voo+0.3 V 

Operating temperature ToDl' o to 70 'C 

Storage temperature Tstg -40 to 100 'C 
Soldering temperature and time Tso' 260'C, lOs (Lead only) -
* V" VI/O (Mm.) = -1.0V at pulse w,dth less than 50ns 

.DC RECOMMENDED OPERATING CONDITIONS (Vss=OV, Ta=Olto 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.5 5.0 5.5 V 

Vss 0 0 0 V 

V'H 
3.85. 2 

Voo+0.3 V Input voltage 2 .•• 

V'L -0.3·' 0 0.8 V 

*1 V'L (Min.) = -1.0V at pulse width less than 50ns *2 A15, A16, CS1, CS2 *3 Others except A15, A16, CSl, CS2 

.ELECTRICAL CHARACTERISTICS .DC Electrical Characteristics (Voo=5V+ 10%, Vss=OV, Ta =0 to 70'C) -

Parameter Symbol Conditions Min Typ* Max Unit 

Input leakage current III V,=Otovoo -2 - 2 IJA 

Stand·by supply current 
loos CSI =V'H, CS2=V'L Non·selected - - 7 mA 

loos, IeSi~Voo-O,2V,CS2~O,2V, v,=Voo-O,2V (J O,IV - - 400 /lA 

Average operating current IOOA 
V,=V'L. V'H - 65 80 mA 

Il/o=OmA tcyc=Min 

Output leakage current ko 
~ =V'H orCS2=VIl or M=V'L 

-2 - 2 /lA 
or QE=V'H VI/O= OtoVoo 

High level output voltage VOH IOH--I.OmA 2.4 - - V 
Low level output voltage VOL IOL=2.lmA - - 0.4 V 
oTa-25C, Voo-5.0V 

.Termlnal Capacitance (f=IMHz Ta=2S'C) 

Parameter Symbol Conditions Min Typ Max Unit 
Input capacitance C, - - 50 pF 
Input/output capacitance CI/O - - 50 pF 
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eAC ElectrIcal Characteristics 
o Read cycle 

Parameter Symbol Conditions 

Read cycle time tRC 
Address access time tACC 
-esT access time tACSI *1 
CS2 access time tACS2 
O£ access time tOE 
CS I output set time tClzl 
CS 1 output floating time kHZI *2 
CS2 output set time tClz2 *1 
CS2 output floating time tCHZ2 *2 
~ output set time tOlZ *1 
~ output floating time tOHZ '2 
Output hold time ' tOH *1 

o Write cycle 
Parameter Symbol Conditions 

Write cycle time twc 
Chip select time (CSI) tewl 
Chip select time (CS2) tCW2 
Address valid time tAW 
Address setup time tAS 
Write pulse width twp 

'1 

Address hold time tWR 
Input data setup time tow 
Input data hold time tOH 
we: output floating time tWHZ *2 
WE output setup time tow *, 

., Test Conditions 
I, Input pulse level: 0,4V to 3,85V" '''CSI, CS2, A15, AI6 

0.6V 10 2.4V' ,·Other except CSI, CS2, A15, AI6 

2, t,=I,=IOns 
3. Input and output timing reference levels: 1.5V 

4, Output load: CL = lOOpF 

• 2 tcHZ. tOHZ. tWHZ Test Conditions 
I. Input pulse level: 0,4V to 3,85V ""'CSI, CS2, A15, AI6 

0,6V to 2.4V .. ",Other except CSI, CS2, A15, Al6 

2. tr =t,=10ns 
3. Input and output timing reference levels: 1.5V 
4. Output timing reference levels: t 200mV (the level displaced from stable 

output voltage level) 

e Timing Chart 

(Voo=5V+IO%. Vss=OV. Ta=Oto70"C) -

Min Max Uni,t 

120 - ns 
- 120 ns 
- 120 ns 
- 120 ns 
- 65 ns 

10 - ns 
- 65 ns 

10 - ns 

- 65 ns 

5 - ns 
- 65 ns 

10 - ns 

(Voo=5V±10%. Vss=OV. Ta=Oto70"C) 

Min Max Unit 

120 - ns 

100 - ns 

100 - ns 

100 - ns 

10 - ns 

90 - ns 

10 - ns 

60 - ns 

10 - ns 
- 65 ns 

10 - ns 

5, Output load: CL=IOOpF (Include scope & iig capecitance) 

6. Circuit 

T,P 

~90!! 
I/O! to 1/08 

r CL 225V 

I 
Cl= IOOpF (Include jig capacitance) 

o Read Cycle *1 o Write Cycle' (CSt' Control)'2 

tRC----~· 

Address __ '1'-__ -,-___ -.,. ___ +.--, __ _ 

CSI 

CS2 

DE 

Dout 

Address 

~l 

CS2 

WE 

Dout 

Din 

twe 

tAW 
tewl 

tWR 

I-tow tOHn Q:. 

H-9 

I 



o Write Cycle 2 (CS2 Control). 3 

Address 

CSl 

CS2 

WE 

Dout 

Din 

\ \' \\' 
1-1As-

\\ 

~ 

:J..U..UJ 

lwe 

lAW 

'If Icw2 
I 

I-IDW-
(J, 

I 
,In-! 

1/, 1/, 1/, 

1/, 1/, 

rrrr; 
~ 

1"-1 
X>--

.1 During read cycle time, WE should be high. 

o Write Cycle 3 (WE Control)·. 

CS2 

WE 

Dout 

Din 

lwe 

I •• 

• 2 During write cycle that is controlled by CS1, the output buffer changes to high impedance. 
* 3 During write cycle that is controlled by CS2, the output buffer changes to high impedance. 
• 4 During write cycle that is controlled by WE, the output buffer changes to high impedance. 

(OE="H") 

.DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss=OV, Ta=O t070'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Data retention supply voltage VOOR CSI ;;;VDDR-O.2V or CS2~O.2V 2.2 - 5.5 V 

Data retention current 100R 
VDOR av. 'C"S1 ;;;:;VODR O.2V •. 

orCS2:aO.2V. VI=VOOR-O.2VorO.2V - - 240 -;;;:-
Chip select data hold time tCOR 30 - - ns 

Operating recovery time tR tRC· - - ns 

otAC=Read cycle time 

Data retention timing (CSl Control) Data retention timing 2 (CS2 Control) 

VDD -----,/ 
Data hold time 

VDD." 2.2V 4.SV 
VDD 

CS2 

NOTE: When retaining data in stand-bY mode the supply voltage can be lowered within a certain range. 

The read or write cycle are disabled when the supply voltage is low . 

• FUNCTION 

.Truth Table 

CSI 

H 

X 

L 

L 

L 

CS2 

x 

L 

H 

H 

H 
x : "H" Dr "L" 
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OE 

x 
x 
x 

L 

H 

WE AD to A16 DATA I/O 
x x Hi-Z 

x x Hi-Z 

L Stable Data in 

H Stable Data out 

H Stable Hi-Z 

MODE 100 

Not selected 1005. 10051. 100R 

Not selected loos. 10051, 100R 

Write 100A 

Read 100A 

Output disable IOOA 



.PACKAGE DIMENSIONS 

o.133±o.0081------------4:..:.o=-±o~.0-12-"(!:.:0:.:1::.:.6=-±-0-.':...) -----------i 
(3.38±0.2) 3.734±0.008 (94.84±0.2) 

(2X) IPIN 
MARK 

SHB2212B'A 

0.133±0.0081-----------'4.:..:.0:...±-0-.0-.2--'(.::1=01..::6-±-0.'-')---_______ _ 

(3.38±0.2) 3.734±0.008 (94.84±0.2) 

0.133±0008 
(3.38±0.2) 

(~~Xi8±0') 

(2X) 35PIN 
MARK 

0.133 ±D.OO8 
(3.38±0.2) 

( ~~Xi8±0.') 

0.3 Il.Il. 
0.3 ±D.O.. 0.1 x 1.339 = 3.4 (7.62) >- >­
(7.62±0.2),~-I---l-------,,=.::.::==-=,---,=.;..:..c::...:--===------+---I / .... C 

(2X) IPIN (2X) 35PIN 
MARK MARK 

35·pin SIP 
+0.008 

0.05-0.004 

(1.27:8n 

Max 0.138-
(Max 3.5) 

Max 0.138 
-(Max 3.5) 

unit: inch 
(mm) 

0.012±0.00. 
(0.3±0.15) 

35·pin SIM 

0.05:8:88: 

(1.27:8n 

Max 0.138-
(Max 3.5) 

...... Max 0.138 
I (Max 3.5) 

~ 
~ [ ~ 

~ :e .. 
0 8 

~_O I 
SHB2212BIB 

unit: inch 
(mm) 
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.CHARACTERISTICS CURVES 

Under measurement 
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PF372-01 

SHB2125BoA/OB 
CMOS 2M-BIT HYBRID STATIC RAM 

.Low Supply Current 

.Access Time 120ns 

.262,144 Word X 8 Bits Asynchronous 

.DESCRIPTION 

The SHB2125Bo.<voe is a 262,144-word XS-bit hybrid LSI module with eight 256K SRAM (SRM20256LM). 

With low power consumption, the module can be used with applications which require a battery back-up. 

Since it is a static device, it does not requires a clock or refresh circuitry. The lID control provides 3-state 

output, for data bus connection. These features provide solutions for a wide variety of applications, including 

microcomputers and other peripheral equipments . 

• FEATURES 

.Hybrid CMOS LSI 

.262,144-word x8-bit memory density 

.Mounting S pcs. of 256K static RAM (SRM20256 LM12) 

.Access time 120ns (Max) 

.3-State output, with wired-or capability 

.Single power supply-5volt 

.Printed-circuit-board (PCB) size 17.5mm x 101.6mm x S.27mm (except pins) 

.PCB··················SHB2125BoA 35 pin SIP (Single inline package) 
SHB2125Boe 35 pin SIM (Single inline module) 

.BLOCK DIAGRAM .PIN CONAGURATION 

V .. 1 co+ 
wt D AO 
AI 

'/ 1/01 to 1/08 \ 

" / 

AO to A14 \ 
/ 

INTERFACE MEMORY 
CONNECTOR CHIPS 

CSlto~ \ 
/ 

DE, WE 

A2 S 

"III 
A3 
A4 
AS 
AS 
A7 10 
AB 
A9 
Ala t::HJ:f:!C 

Al1 

TO A1215 
A13 
AI. I CSII 
CS7 
CS6 20 om CS5 
~ 
CS3 
m 
Bf 25 
1/01 
1/02 
1/03 CltJ~C 

1/04 U] 1/0530 
1/06 
1/01 
1/08 
ill 
Voo 35 

0 
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·PlN DESCRIPTION 
Pin name Pin No. Functions 

Vss I Grounding pin. This GNO is common in signal. 

WE 2 <Write Enable> 
Data write signal line (negative logic). 
Data is written to the. memory module at the positive edge of WE. 
When WE is .. w, this module is read operation. 

AD to AI4 3 to 17 <Address Input> 
15·bit address input pin. (Positive logic) 

CSI 25 <Chip Select> 
CS2 24 These signal line (negative active) are module select line. These line should be selected each one at 

read and write oPeration. Each CS is available for each 32kB RAM. That is to ~ 256kB is divide by 
8 CS signal. EX. Data will be valid to read and write when CSI is "L" and CS2 to CS8 are ··H··. 

CS8 18 If CS I to CS8 are "H", this module is non·selected mode (100 is stand·by mode) 

1/01 to 1/08 26 to 33 <Data I/O> 
Inputs or outputs 8·bit of data. This pin provides an input with WE low and an output with WE high. 
Also, it has low impedance with OE low and high impedance with OE high. 

OE 34 <Output Enable> 
Data read signal line (negative logic) from equipment to the memory module. 
As Data I/O terminals are hi·impedance when OE = ·'W, the contention of data memory output bus 
can be avoided. 

Voo 35 Positive power supply pin. (5V±ID%) 

.ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage VI 
I/O voltage VI/O 
Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tsol 
* V .. VI/O (MIO.)- -1.0V at pulse Width less than SOns 

.DC RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Supply voltage 
Voo 

Vss 

Input voltage VIH 
VIL 

• VIL (MIO.) = -1.0V at pulse Width less than SOns 

.ELECTRICAL CHARACTERISTICS 

Conditions 

Normally, 5V is supplied. 

(Vss=OV) 

Ratings Unit 

-0.5 to 7.0 V 

-0.5* to 7.0 V 

-0.5* to Voo+0.3 V 

o to 70 'C 

-40 to 100 'C 

260'C, lOs (Lead only) -

(Vss=OV, Ta=O to 70'C) 

Min Typ Max Unit 

4.5 5.0 5.5 V 

0 0 0 V 

2.4 - Voo+0.3 V 
-0.3* 0 0.8 V 

.DC Electrical Characteristics (Voo=5V±10%, Vss=OV Ta=O to 70'C) , 
Parameter 

Input leakage current 

Stand·by supply current 

Average operating current 

Output leakage current 

High level output voltage 

Low level output voltage 

.Ta=25C, Voo-5.0V 

.Terminal.Capacitance 
Parameter 

Input capacitance 

Input/output capacitance 

H-14 

Symbol 

III 

loos 

loosl 

looA 

ILO 

VOH 

VOL 

Symbol 

CI 

CI/O 

Conditions 

VI=OtoVoo 
CSftoCSB = VIH, Non·selected 

CSltoCS8~Voo-O.2V, VI=Voo-O.2V or O.2V 
VI=VIL, VIH 

Il/o=OmA tcvc=Min 

CSltOCSB=VIH or WE=VIL 
orOE=VIH, Vl/o=OtoVoo 

10H=-I.OmA 

IOL=2.lmA 

Conditions 

Min Typ· Max Unit 
-2 - 2 pA 
- 12 24 mA 
- - 800 pA 

- 55 70 mA 

-2 - 2 pA 

2.4 - - V 
- - 0.4 V 

(f=IMHz Ta=25'C) , 
Min Typ Max Unit 
- - 80 pF 
- - 80 pF 



eAC Electrical Characteristics 
o Read cycle (Voo=5V+l0%, Vss=OV, Ta=O to 70·C) -

Parameter Symbol Conditions Min Max Unit 

Read cycle time tRC 120 - ns 
Address access time tACC - 120 ns 
CS access time tACS '3 '1 - 120 ns 

OE access time tOE - 60 ns 
CS output set time tCll· 3 10 - ns 
CS output floating time tCHl '3 .2 - 45 ns 
OE output set time tOll '1 5 - ns 
OE output floating time tOHl .2 - 45 ns 
Output hold time tOH '1 10 - ns 

o Write cycle (Voo=5V± 10%, Vss=OV, Ta=O to 70·C) 

Parameter Symbol Conditions Min Max Unit 
Write cycle time twc 120 - ns 
Chip select time tcw' s 105 - ns 
Address valid time tAW 105 - ns 
Address setup time tAS 0 - ns 
Write pulse width twp 

.1 
80 - ns 

Address hold time tWR 0 - ns 
Input data setup time tow 50 - ns 
Input data hold time tOH 0 - ns 
WE output floating time tWHl .2 - 45 ns 
WE output setup time tow .1 10 - ns 

• 1 Test Conditions 5. Output load: CL =100pF (Include scope & jig capacitance) 
I. Input pulse level: 0.6V to 2.4V 6. Circu~ T.P 
2. t,=t,=10ns 
3. Input and output timing reference levels: 1.5V 
4. Output load: CL = l00pF ~90Q 

1/01101/08 

C, I r 2
.
25V 

> 2 tCHZ, tOHZ, twHz Test Conditions 
1. Input pulse level: O.6V to 2.4V 
2. t,=t,=IOns 
3. Input timing reference levels: 1.5V CL = (Include jig capacitance) 

4. Output timing reference levels: ±200V (the level displaced from 
stable output voltage level) 

e Timing Chart 

o Write Cycle (WE Control»3 
lwe 

Dout 
·1 I-Iow 

Din 

, ....... 

o Write Cycle 1 (CSI to CS8 Control)02 

ADDRESS ____ ~========~Iwe~======~~-----­
CSt to CS8 

Cout 

Din 

• 1 During read cycle time, WE should be high. 
> 2 During write cycle that is controlled by CSI to csa, the 

output buffer changes to high impedance. 
CSI to csa should be selected each one at read and 
write operation . 

• 3 During write cycle that is controlled by WE, the output 
buffer changes to high impedance. (OE= "H") 

H-15 
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.DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss'=OV, Ta=O to 70·C) 
Parameter Symbol Conditions 

Data retention supply voltage VOOR CST toC58;;;;VooR-O.2V 

Data retention current looR VDDR-3V. csttoCsa;;:VODR O.2V 
V,=VODR-O.2V or O.2V 

Chip select data hold time tCOR 

Operating recovery time tR 

*tRC=Read cycle time 

Data Retention timing 1 (CSl to CS8 control) 

VDD------.i 
Data hold time 

VDDR<:2.2V 4.5V d leDR - IRb _ _ " CSI toCSS<:VDDR-O.2V ./ • 
CS1 to CS8 2.4V 2.4V 

Min Typ Max 

2.2 - 5.5 
- - 400 
0 - -

tRC· - -

NOTE: When retaining data in stand-by mode supply voltage can be lowered within a certain range. 

The read or write cycle are disabled when the supply voltage is low . 

• FUNCTION 

.Truth Table 

CS1toCS8 * 
H 

Stable * 
Stable * 
Stable * 

x: "H" or "L" 

OE 

x 
x 

L 

H 

WE AO to AI4 

x x 

L Stable 

H Stable 

H Stable 

* : These lines should be seleqted each one at read and write operation. 

H-16 

DATA I/o 
Hi-Z 

Data in 

Data out 

Hi-Z 

MODE 

Not selected 

Write 

Read 

Output disable 

Unit 

V 

p.A 

ns 

ns 

100 

loos loosl looR 

IOOA 

looA 

looA 



.PACKAGE DIMENSIONS 

0.133±O·008f-__________ 4"'.0=-±_0_.0_I'-'-'(1"'0"'1c.;.6o.-±_0_··Ll------------i 

(3.38±0.,) 3.734±0.008 (94.84±0.') 

O.3±O.016 
(7.62±0.4),-t--+------'==="---='---"=="-'-~="-'-------Ir----I 

(2X) 1PIN 
MARK 

SHB2125BQA 

0.133±0.008 
(3.38±0.2) 

( 2X) ) 
~3.18±0.1 

(2X) 35PIN 
MARK 

0.133±o.OO8I-_________ ......:4:,::.0::...±_0_.0_12:...(:.:1.::0.::1.:.:6:...±_0'--'.)'--________ ---I 0.133±0.008 

(3.38±0.2) 3.734±0.008 (94.84±0.') (3.38±o.2) 

( 2X) ) 
~3.18±0.1 

0.1 to.oos 
(Min 1.78) (2.54±0.15) 0.3 Do Do 

0.3±0.016_+_+ ____ ---'O"-.1"'X:.:..,o:1."'3"'39=<-=-"-3."'4'-'.:(2"'.5::;4"'x.:..:3:::4::...=--'8"'6"'.3"'6:.<) _____ ~(7:..:.6::;2"'l) ~ ~ 
(7.62±0.2) 

(2X) 1PIN 
MARK 

SHB2125Boa 

SE 

o 

(2X) 3!lPIN 
MARK 

35-pin SIP 
+0.008 

0.05-0.004 

h.27~&n 

Max 0.138 ~ _~ax 0.138 
(Max 3.5) (Max 3.5) 

0.012±0.006 
(0.3±0.15) 

unit: inch 
(mm) 

35-pin SIM 
+0.008 

0.05-0.004 

(1.27~g:n 

Max 0.138 
(Max 3.5) 

Max 0.138 
(Max 3.5) 

unit: inch 
(mm) 
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.CHARACTERISTICS CURVES 

Under measurement 

H-18 



PF373-01 

SHB2225BoA/OB 
CMOS 2M-BIT HYBRID STATIC RAM 

.Low Supply Current 

.Access Time 150ns 

.262,144 WordsX8 Bits Asynchronous 

.Included Decoder 
• DESCRIPTION 

The SHB2225BoAlDB is a 262, 144-wordX8-bit hybrid LSI module with eight 256K SRAM (SRM20256LM) 

and a 3-8Line decoder. With low power consumption, Ithe module can be used with applications which 

require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The 

I/O control provides 3-state output, for data bus connection. These features provide solutions for a wide 

variety of applications, including microcomputers and other peripheral equipments . 

• FEATURES 

.Hybrid CMOS LSI 

.262,144-word X 8-bit memory density 

.Mounting 8 pcs. of 256K static RAM (SRM20256ILM12) 

.3-8. line decoder 

.Access time 150ns 

.Single power supply-5volt 

.3-State output, with wired-or capability 

• Printed-circuit-board (PCB) size 17.5mm x 101.6mm x 8.27mm (except pins) 

.PCB··················SHB2225BOA 35 pin SIP (Single inline package) 
SHB2225BoB 35 pin SIM (Single inline module) 

.BLOCK DIAGRAM .PIN CONFIGURATION 

o .. 
Vss 1 

~(~~E~ WI: 
AO 
AI 

" V 1/01 to 1/08 '\ 
'\ / 

AD to AI4 
'\ 
/ 

INTERFACE MEMORY 

CONNECTOR CHIPS 

\ ADDRESS - _'\ 
AI5 to A17 

/ DECODER 
CSI to CS8./ 

v 

CST. CS2, DE. WE 

A2 S U] A3 
A4 
AS 
AO 
Al 10 
AS 
A9 CDfJC 
Ala 

III All 
A1215 
Al3 
A10 
AIS 
A10 
A1720 
NC 

"HI 
NC 
NC 
C52 
m2S 
1/01 
1/02 
1/03 U) 1/04 
1/0530 
1/06 
1/07 ! 1/08 
ll!: 
Yoo 35 

8i 0 
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.PlN DESCRIPTION 
Pin name Pin No. Functions 

Vss I Grounding pin. This GND is common in signal. 
WE 2 <Write Enable> 

Data write signal line (negative logic). 
Data is written to the memory module at' the positive edge of WE. 
When WE is "H", this module is read ope~ation. 

AO-A17 3 to 20 <Address Input> 
18·bit address input pin. (Positive logic) 

NC 21 to 23- <No Connection> 
CST 25 <Chip Select> _ 
CS2 24 Memory module select signal line. Data is valid for read and write when CS I is "L"' (negative 

logic) andCS2 is "H" (positive logic). 
When CS I is "H" or CS2 is "L" level, the module is in the non· selected mode. (100 is stand-by mode.) 

1/01 to 1/08 26 to 33 <Data I/O> 
8·bit bi·directional data signal bus. (Positive logic) 
This bus carries data for transfer between the equipment and the memory module. 

OE 34 <Output tnable> 
Data read signal line (negative logic) from the equipment to the memory module. 
As Data I/O terminals are hi·impedance when CS 1 = "L"', CS2 = "H"', DE = "H", the contention of data 
memory output bus can be avoided. 

Voo 35 Positive power supply pin. (5V+ 10%) Normally, 5V is supplied. 

.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 
Supply voltage Voo -0.5 to 7.0 V 

Input voltage V, -0.5*t07.0 V 

I/O voltage VI/O -0.5* to Voo+O.S V 

Operating temperature Too, o to 70 ·C 

Storage temperature TSl2 -40 to 100 ·C 

Soldering temperature and time Tso' 260·C, lOs (Lead only) -
* V,L (Min.)= -1.0V at pulse w,dth less than SOns 

.DC RECOMMENDED OPERATING CONDITIONS (Vss=OV, Ta=Oto 70·C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.5 5.0 5.5 V 

Vss 0 0 0 V 

V'H 
3.85*2 

Input voltage 2.4- 3 Voo+O.S V 

V'L -O.S*' 0 0.8 V 

*1 V,L (Min.) = -1.0V at pulse width less than SOns *2 A1S, A16, A17, CS1, CS2 *3 Others except A1S, A16, A17, CS1, CS2 

.ELECTRlcAL CHARACTERISTICS 

.DC Electrical Characteristics (Voo=5V+10% Vss=OV Ta=O t070·C) -

Parameter Symbol Conditions Min Typ* Max Unit 

Input leakage current III V,=OtoVoo -2 - 2 fJA 

laos CSI =VIH, CS2=VL Non-Selected - - 10 mA 
Stand·by supply current 

laos, CSi;"Voo-O.2V,CS2~O.2V, VI=Voo-O.2V or O.2V - - 800 fJA 

Average operating current IOOA 
V,=V'L. V'H - 60 75 mA 

Il/o=OmA tcyc=Min 

Output lea ka ge current ILO 
CST =V'H or CS2=V'L or WE=V'L 

-2 - 2 fJA 
orO£=V'H Vl/o=OtoVoo 

High level output voltage VOH IOH= -I.OmA 2.4 - - V 
Low level output voltage VOL 10L =2.lmA - - 0.4 V 
oTa-25C, Voo-S.OV 

.Termlnal Capacitance (f=IMHz Ta=25·C) , 
Parameter Symbol Conditions Min Typ Max Unit 

Input capaCitance C, - - 80 pF 
Input/output capacitance CI/O - - 80 pF 
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eAC Electrical Characteristics 
o Read cycle 

Parameter Symbol Conditions 

Read cycle time tRC 
Address access time tACC 
CSI access time tACSI *1 
CS2 access ti me tACS2 
OE access time tOE 
CS I output set time tClZI __ ---
CS I output floating time tCHZI __ *2 
CS2 output set time 

f------
tClZ2 *1 

CS2 output floating time tCHz2 *2 
OE output set time tOlZ * I 
OE output floating time tOHZ *2 
Output hold time tOH * I 

o Write cycle 
Parameter Symbol Conditions 

Write cycle time twc 
Chip select time (CSI) tcwl 
Chip select time (CS2) tCW2 
Address valid time tAW 
Address setup time tAS 
Write pulse width twp 

*1 

Address hold time tWR 
Input data setup time tow 
Input data hold time tOH 
WE output floating time tWHZ *2 
WE output setup time tow *1 

* 1 Test Conditions 
1. Input pulse level: OAV to 3.S5V· ····CS1, CS2, A15, A16, A1? 

D.6V to 2AV ...... Other except CS1, CS2, A15, 

A16, A1? 
2. tr =tf=10ns 
3. Input and output timing reference levels: 1.5V 

4. Output load: CL ~ 1DOpF 

* 2 tcHZ, tOHZ, tWHZ Test Conditions 
1. Input pulse level: DAV to 3.S5V .. "'CS1, CS2, A15, A1B, At? 

O.BV to 2AV ...... Other except CS1, CS2, A15, A16, 

A1? 
2 tr =tl=10n5 

3. Input and output timing reference levels: 1.5V 

(Voo =5V+10%, Vss=OV, Ta=Oto70°C) -

Min Max Unit 

150 - ns 
- 150 ns 
- 150 ns 
- 150 ns 
- 70 ns 

10 - ns 
- 70 ns 

10 - ns 
- 70 ns 

5 - ns 
- 70 ns 

10 - ns 

(Voo =5V+10%, Vss=OV, Ta=Ot070°C) -

Min Max Unit 

150 - ns 

130 - ns 

130 - ns 
130 - ns 

10 - ns 

100 - ns 

10 - ns 

70 - ns 

10 - ns 
- 70 ns 

10 - ns 

5. Output load; Cl = 100pF (Include scope & jig capacitance) 

6. Circuit 

T.P 

~90\) 
1/01 to I/OS 

r CL 2.25V 

I" 
CL"'" IOOpF (Include jig capacitance) 

4. Output timing reference levels: ± 200mV (the level displaced from stable 

output voltage level) 

e Timing Chart 

a Read Cycle *1 

--t,,----

Address --'I'----.-----:----~_c---

CSI 

CS2 

Dou! 

a Write Cycle 1 (CSI Control»2 

t.e 

Address ----1'-----;:1.-.----:71.-,1'-------­
T7--+-",f--=-tc.,--jr---+---"",,,,, 

~l 

CS2 

Dou! >-)i}ffi-rn>--------:t-----+ffiBKfl 
______ ~cttO.IDH~_----Din 
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o Write Cycle 2 (CS2 Control)·3 

Address 

CS2 

WE 

-1As-
fll/1 

I 

!we 

I.w 

lew. 

_1 
IWII-i 

I I, 

o Write Cycle 3 (WE Control)*4 

lwe 
Address 

lAw 

CSt ,\' 
r l.,-

CS2 / /, i/, 
twp-

I I. \\ 
t-IWHZ-j 

""'" rTTT7 
'..LLI..LL.J \.lll.l Doul Doul 

t-Iow- IDH-j 
Din IJ. :0-- Din 

* 1 During read cycle time, WE should be high. 
*2 During write cycle that is controlled by CS1, the output buffer changes to high impedance . 
.. 3 During write cycle that is controlled by CS2, the output buffer changes to high impedance. 
* 4 During write cycle that is controlled by WE, the output buffer changes to high impedance. 

(OE="H") 

f-IDW 
('f, 

I 
IWR~ 

'II, . '1111 

1\' 

-tow~ 

~ 

IDH-j 

:0--

.DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY <Vss=OV, Ta=O to 70°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Data retention supply voltage VOOR CSI<;;VooR-O.2Vor CS2;i;O.2V 2.2 - 5.5 V 

Data retention current IOOR 
VODA av. CS"1 ~ VODR O.2V, - - 440 p.A orCS2;;;;;O,'ZV, Vr=VOOR-O.2VorO.2V 

Chip select data hold time tCOR 30 - - ns 

Operating recovery time tR tRC· - - ns 

*tRc=Read cycle time 

Data retention timing '1 (CS1 Control) Data retention timing 2 (CS2 Control) 

Data hold time 
voo-----:i. 

VDOR"'2.2V 4.5V 
VDO 

WICDR - IR~ 
CSt '-CST to CSS"'VDOR-O.2V /. 

3.85V 3.85V CS2 

NOTE: When retaining data in stand-by mode the supply voltage can be lowered within a certain range. 

The read or write cycle are disabled when the supply voltage is low . 

• FUNCTION 
.Truth Table 

CSI 

H 

X 

L 
L 
L 

CS2 

x 
L 
H 

H 

H 
. " .. .... x.Horl 

H-22 

OE WE AOtoA17 DATA I/O 

x x x Hi-Z 

x x x Hi-Z 

x L Stable Data in 

L H Stable Data out 

H H Stable Hi-Z 

MODE 100 

Not selected loos loosl IOOR 

Not selected loos loosl IOOR 

Write IOOA 

Read IOOA 

Output disable IOOA 



.PACKAGE DIMENSIONS 

O.133±O.00B 1---_________ 4..:::."'0_±_0.0_'_'-'.(::.:10:.:1:.:.6=--±0_.3.:..) ___________ ., 

(3.38±0.') 3.734±0.008 (94.84±0.2) 

(2X) IPIN 
MARK 

SHB2225BoA 

0.133±0.008 1-___________ 4:.::.0::..±_0_.0_12...:('-'1"'0..:1;.";.6'-±_0.~3)'___ _________ ...., 

(3.38±0.2) 3.734±0.008 (94.84±0.2) 

0.133±0.008 
(3.38±0.2) 

(~~Xi8±0') 

(2X) 35PIN 
MARK 

0.133±0.008 
(3.38±0.2) 

(~~~{8±0.') 

35·pin SIP 

Max 0.138-
(Max 3.5) 

unit: inch 
(mm) 

+0.008 
0.05-0.004 

( !.2i':8ll 

Max 0.138 
i-(Max 3.5) 

0.012±0.006 
(0.3±0.15) 

35·pin SIM 

Max 0.138 
(Max 3.5) 

O.05~g:~ 
(1.27~8n 

Max 0.138 
(Max 3.5) 

't-t-----rg : 
" ~ ~ '" ... -

0.1 ±o.006 

(Min 1.78) (2.54±0.15) 0.3 

0.3±0.0'6 0.IX1.339=3.4 (2.54x34=86.36) (7.62) 
(7.62±0.').-+---!-------====--"''-'-=:..:..:.=.:...:...:==-----+'--'+I 

(2X) IPIN 
MARK 

SHB2225Boe 

(2X) 35PIN 
MARK 

ci 8 

unit: inch 
(mm) 
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.CHARACTERISTICS CURVES 

Under measurement 
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1. OIDER PRODUCTS 
1988/1989 CMOS 

DATA BOOK 





PF222-02 

SED9420CAC 
CMOS DATA SEPARATOR FOR FDD 

.Built-in Terminals for Switching between 

sl-inch and 8-inch Floppy Disks and 

between Double Density and Single Density 
.For Filter Switching System Only 

.DESCRIPTION 

The SE09420CAc is a CMOS VFO data separator LSI for use in floppy disk interfaces. Equipped with its 

own SYNC field detection, loop filter switching, and timer functions, the IC allows construction of a one-chip 

VFO circuit with just a few external components. Floppy disk controllers which can be used with this IC are 

the f.lP0765, f.lP0765A, F01791-02, F01793-02, MB8876A, MB8877A . 

• FEATURES 

.Oata separation 'function using the VFO system (a phase locked loop) 

.Switchable between 8-inch and 5t-inch floppy disk drives (FOOs) 

.Recording can be switched between double density and single density 

.Requires no adjustment and few external circuits 

.Compatible with the IBM Format 

.Clock output for floppy disk controllers····· ·to be connected with f.lP0765series, MB8877series or 

F0179Xseries 

.Single 5V power supply 

.TTL-compatible I/O pins (excluding OSC1 and OSC2) 

.Built-in timer circuit (with external C-R) 

.Package················································ 24-pin OIP(plastic) 

.BLOCK DIAGRAM 

RD DATA 

ascI 

QSC2 

L---+-1I--4--ov,,, 

VSS1 

VDO 

CR 

1-1 
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.PIN CON=IGURATION AND AN EXAMPLE OF EXlERNAL CIRCUITS 

o SED9420CAC 

16MHz Clock 

1 OSCl 24 VCD 

2 OSC2 23 TM OUT 

3 eLKl 22 TRIG IN 

4 TEST2 21 CLK2 

50RQ 20 CR 

6 SYNC 19 WClK 

7 RD DATA 18 TESTl 

8 WINOOW 17 LPF2 

9 DATA 16 LPFl 

10 MFMiFM 15 OFFSET f-o--H--+-----1 

\I MIN/SiD 14 ClINTROll-o-----' 

12 VSSl 13 VSS2 

[Reference value of external circuits) 

FDD 5f-inch/8-inch 

RI 33kQ 

R2 2.4kQ 

Ra 7.5kQ 

R, 100Q 

CI O.OlpF 

C2 3,300pF 

Ca 0.01 to O.lpF 

Co 10pF 

CG 10pF 

Rf I MQ 

fo 16MHz±0.5% L Pulse width Tw = 1.42 x CORD 
Ro>5kQ 

------------~~--~ 
Accuracy of resistor ±5%, Accuracy of capacitor ±10% 

.PIN DESCRIPTION 

Pin Name Pin Function Pin Name Pin Function No. No. 
(I) Gate input terminal for the inverted ampli· VSSI 12 Ground terminal for the digital system. 

OSCI I 
fier of the crystal. oscillator circuit. 

VSS2 13 
Ground terminal ·for the analog system. 

(2) Clock input terminal when using an (VCO ground) 
external 16MHz clock. Input terminal for the VCO (voltage controlled 

Drain output terminal for the crystal oscillator CONTROL 14 oscillator) control voltage. OSC2 2 circuit's inverted amplifier. Input terminal for offset voltage for VCO 
FOC clock output terminal (for the pPD765) 

OFFSET 15 
center frequency correction. 

CLKI 3 • f = 8MHz for 8·inch floppy disk An external capacitor tied to this pin gener . 
• f=4MHz for 5-t·inch floppy disk ates offset voltage. 

TEST2* 4 Test terminal for testing functions Terminal for connecting the PLL system's 
(with pull·up resistor) LPFI 16 loop filter. Selected when ~ync field is detected 

DRQ* 5 
Input signal for FDC data transfer signal for frequency lock·in. 
(with pull·up resistor) Terminal for connecting the PLL system's 
FDC control signal input terminal for GAP LPF2 17 loop filter. Selected when 10 and DATA fields 

SYNC* 6 area and SYNC area detection (with pull·up are detected after frequency lock·in. 
resistor). 

TESTI 18 
Test terminal for testing functions 

Input terminal for the read data signal from (ordinarily not connected). 
RD DATA* 7 the floppy disk drive (FDD) Write clOCK for the pPD765 FDC. 

i--
(with pull·up resistor). • 8·inch MFM: Interval T= Ips 
Output terminal for the data window signal WCLK 19 ·8·inch FM: Interval T=2 ILS 

WINDOW 8 used to separate data pulses in the DATA • 5-t·inch MFM: Interval T=2 ILS 

signal from clock pulses. • 5-t·inch FM: Interval T=41Ls 
Output terminal for the read data signal CR 20 CR connection terminal for the timer 

DATA 9 produced from the RD DATA signal. Sent to circuit. 
the FDC together with the WINDOW signal, and FDC clock output terminal 
is then separated into clock and data pulses. 

CLK2 21 (for the MB8877 and FOI791). 
Terminal for switching between double density • f = 2M Hz for 8·inch floppy disk 

• and single density • f =1 MHz for 5-t·inch floppy disk 
MFM/FM 10 (with pull·up resistor) 

TRIG IN* 22 
Trigger input terminal for the timer circuit 

HIGH selects double density (MFM), . (with pull·up resistor). 
LOW selects single density (FM). Retriggerable oneshot tirT1er output terminal 
Terminal for switching between 5-t·inch and TM OUT 23 (Timer for head·load timing or motor·on 

MIN/STD· 11 
8·inch floppy disks (with pull·up resistor). signal, etc.) 
HIGH selects 5-t·inch floppies 
LOW selects 8·inch floppies. Voo 24 + 5V power supply terminal 

NOTE: * Input terminals with pull-up resistors are pulled up through a standard resistance of lOOK ohms. Since susceptibility 
to noise is increased by leaving terminals open, it is recommended that terminals which are to be kept HIGH be 
connected directly to Voo. 
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.ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 V 

Input voltage VI 
-0.5 to Voo+oj V 

Output voltage Vo 

Operating temperature Top' -10 to 60 'C 
Storage temperature Tstg -65 to 150 'C 

Soldering temperature and time Tsol 260'C, lOs (at lead) -

.ELECTRICAL CHARACTERISTICS 

.DC Electrical Characteristics (Vss=OV) 

Parameter Symbol Conditions Min Typ Max 

Operating supply voltage Voo - 4.75 5.0 5.25 

High level input voltage VIH - 2.0 - Voo+0.3 

Low level input voltage VIL - -0.3 - 0.8 

High level output voltage VOH 10H = - 200,uA 2.4 - Voo 

Low level output vOltage VOL IOL=2.0mA 0 - 0.4 

High level input current *1 IIHI VIH=VOO - - 2.0 

Low level input current*2 hLl VIL =Vss Voo=5V -100 -50 -10 

High level output current * 3 IOHI VOH=2.4V - - -200 

Low level output current * 4 lOll VOL =0.4V 2.0 - -
Current consumption 100 Output open, Voo=5V, 16MHz oscillation - - 10 

*1 HIGH input current for pins with pull-up resistors 
.3 HIGH output current for driver output terminals 

.2 LOW input current for pins with pull-up resistors 

.4 LOW output current for driver output terminals 

Unit 

V 

V 

V 

V 

V 

,uA 

,uA 

,uA 

mA 

mA 

.AC Electrical Characteristics (Standard frequency; fo = 16MHz) 

Parameter Symbol Pin Name Conditions Min Typ Max Unit 

MIN/STD=Low - 8.0 - MHz 
fCLKI CLKI 

MIN/STD = High 4.0 MHz - -
Frequency 

MIN/STD=Low - 2.0 - MHz 
fCLK2 CLK2 

MIN/STD=High 1.0 MHz - -

MIN/STD=Low - 2 - ,us 
MFM/FM=Low 

Cycle time tCYWCL WCLK MIN/STD=High - 4 - ,us 
and and and 

MFM/FM=Low 

Window width tWHWINO WINDOW 
MIN/STD=Low - I - ,us 
MFM/ FM = High 

MIN/STD=High - 2 - ,us 
MFM/FM=High 

High level width tWHOT DATA CL = 15pF 110 125 140 ns 

High level width tWHRO RD DATA - 150 - - ns 

VCO Oscillation CONTROL terminal-Voo/2 

frequency tvco - External capafOitance (0. 1 #F) 3.8 4.0 4.3 MHz 
connected to OFFSET terminal 

veo control voltage 
coefficient Kv - IVoo/2·CONTROL voltage I ;:;;;0.5V 1.0 1.2 1.4 MHz/V 

Supply voltage rise time VR - Tb%e 1~~elf~b9W% to rise from 5 - - ms 
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~ACKAGE DIMENSIONS 

24 

~ 

1.260Max 
(320M ) " .. ' 

31.6±0.1 

0.059 
(1.5) 

13 

111 

g\S' 
O.lOO±OOlO Q,Q18±oo02 ~ ~ 
(2.54±025) (0.4610005) 0(1') 

~!:i 
d 

0.600 
(1524) 

1~~~~i +0.1)01 r O.QlO:~~~04 
0.608-0.655 ~-OOI) 

{I5.44-16.64} 

NOTE: The SED9420CAc cannot execute the Read Truck Command of MB8877 and FD179X. 

24'pin DIP 

unit: inch 
(mm) 

NOTE: It is impossible to read 8-inch Media with SED9420CAc when the GAP DATA of 8-inch Media is written in (OO)H. 
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KF055 
PF276-01 

SCI7700Y Series/SCl7701Y Series 
CMOS VOLTAGE DETECTOR 

.Voltage Detector 

.Many Types 

.Low Operating Supply Current 

.DESCRIPTION 

The SCI7700YSeries/SCI7701Yseries are a series of low-power precision voltage detectors, which do not 

require external adjl,lstments. The SCI7700Yseries/SCI7701YSeries have such applications as battery-life 

detecion, power supply fault monitoring, over/under-voltage protecion and battery back-up swiching. The 

SCl7700Yseries is a n open-drain Nch output type and the SCI7701YSeries is a CMOS output type. Both are 

available in SOT 89 (plastic) packages . 

• FEATURES 

.Many types··············································,···See the next page . 

• Low operating supply current··························Typ 1.8,uA (SCI7700YNA, Voo=3.0V) 

.Low range of operating voltage .. ·····················Typ 1.2V (SCI7700YNAl 

.Temperature coefficient of detection voltage ····Typ (detection voltage/reference voltage) x 0.1 (mV/"C) 

.Hysterisis difference······································ Typ detection voltage x 0.05V 

.Package·························· ........................... 'SOT 89 (plastic) 

.BLOCK DIAGRAM 

eSCl7700Yseries 

Vo 

eSCl7701Y series 

Voo 
(V,) 

Vss 

Vo 
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.PlN CONFIGURATION 

1 
GND t:: 

V, C 0 ] 
Vo C 

.SCl7700Y series/SCl7701Y series (Ta=25°C) 

Type No. Output mode ~:tection T~oltage ~! Operating voltage M Operating supply current (.uA) 

SC17700YVA Open drain Nch 0.90 0.95 1.00 0.8 to 5.0 Typ 1.4 (Voo= 1.5V) 
SC17700YAA Open drain Nch 1.00 1.05 1.10 0.9 to 5.0 Typ 1.4 (Voo=1.5V) 
SC17700YBA Open drain Nch 1.10 1.15 1.20 0.9 to 5.0 Typ 1.4 (Voo=1.5V) 

SC17700YNA Open drain Nch 1.85 1.90 I. 95 1.2 to 10.0 Typ 1.8 (Voo=8.0V) 

SC17700YTA Open drain Nch 8.80 4.00 4.20 1.5 to 10.0 Typ 2.6 (VDD'=6.0V) 

SC1770I YCA CMOS 2.10 2.15 2.20 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SC1770I YPA CMOS 2.20 2.25 2.30 1.5 to 10.0 Typ 1.8 (Voo=3.tlV) 
SC1770I YSA CMOS 2.30 2.35 2.40 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SC1770lYEA CMOS 2.50 2.55 2.60 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 

SC1770lYFA CMOS 2.60 2.70 2.80 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SC1770lYRA CMOS 2.70 2.80 2.90 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SC1770lYGA CMOS 2.90 8.00 3.10 1.5 to 10.0 Typ 2.2 (Voo=4.5V) 
SCI170lYHA CMOS 3.10 3.20 3.30 1.5 to 10.0 Typ 2.2 (Voo=4.5V) 
SC1770lYTA CMOS 3.80 4.00 4.20 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SC1770lYMA CMOS 4.00 4.15 4.30 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SC1770I YJA " CMOS 4.30 4.45 4.60 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SC1770I YKA CMOS 4.60 4.75 4.90 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SC1770lYLA CMOS 4.90 5.10 5.30 1.5 to 10.0 Typ 2.6 (Voo =6.0V) 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings Unit 
Input voltage(supplyvoltage) Voo(V,)-Vss 12 V 
Output voltage Vo Voo+0.3 to Vss-0.8 V 
Output current 10 50 mA 
Power dissipation (Ta;;!;25°C) Po 400 mW 
Operating temperature Topr -20 to 70 °C 
Storage temperature Tstg -65 to 150 °C 
Soldering temperature and tima Tso' 260°C, IDs (at lead) -
NOTE) Although this Ie has electrostatic protection circuit, damage may still occur if very high electrostatic potentials are 

applied. 



.ELECTRICAL CHARACTERISTICS 

.SCI7700Y Series/SCI7701Y series 

Parameter Symbol 

Detection voltage VOET 

Operating supply current 1000 

1--::--------
Supply (Operating) voltage Voo (VI) 
Hysteresis difference LlVOET 

Temperature coefficient of V OET VIlETtra=J'O'Cl-VDET(Ta=-!O'C) 
90 

Ratings Min Typ Max 

Ta=25'C See the left page 

Voo= 1. 5V. Ta =25'C - 1.4 3.0 

Voo =3.0V. Ta=25'C - 1.8 4.0 

Voo=4.5V. Ta=25'C - 2.2 5.0 

Voo =6.0V. Ta=25'C - 2.6 6.0 

Ta=-20-70'C See the left page 

Ta= -20-70'C - VOETXO.05* -

Ta= -20-70'C Typ (VOET/VR) x 0.1 

* VOET X 0.04 (Typ) about SCI7700YTA/SCI7701YTA/SCI7701YMAlSCI7701YJA/SCI7701YKA/SCI7701YLA 

.SCI7700YVA/SCI7700YAA/SCI7700YBA 

Parameter Symbol Ratings Min Typ Max 

Voo=O.85V. Vos=O.5V. Ta=25'C 0.05 0.40 1.00 

Output current 10 
Voo=O.95V. Vos=O.5V. Ta=25'C 0.15 0.70 1.50 (Nch) 
Voo= I.05V. Vos=O.5V. Ta=25'C 0.30 1.00 2.00 

Reference voltage supply VR Ta=25'C 0.70 0.80 0.90 

Unit 

V 

f,lA 

V 

V 

mVtC 

Unit 

mA 

V 

Vos: Voltage between drain and source 

.SCI7700YNAlSCI7700YTA/SCI7701YCA/SCI7701YPA/SCI7701YSA/SCI7701YEA/SCI7701YFA/SCI7701YRAI 

SCI7701YGA/SCI7701YHA/SCI7701YTA/SCI7701YMA/SCI7701YJA/SCI7701YKAISCI7701YLA 

Parameter Symbol Ratings Min Typ Max Unit 

Voo =O.95V. Vos=O.5V. Ta=25'C 0.03 0.15 0.50 

Voo=1.00V. Vos=O.5V. Ta=25'C 0.05 0.22 0.60 
10 Voo=1.20V. Vos=O.5V. Ta=25'C 0.30 0.70 1.50 (Nch) 

Output current Voo=2.40V. Vos=O.5V. Ta=25'C 1.40 2.00 2.30*1 mA 

Voo=3.60V. Vos=O.5V. Ta=25'C 1.50 2.30 2.60 *2 

10 Voo=4.50V. Vos=2.IV. Ta=25'C 1.7 2.0 2.3 
(Pch) Voo =8.00V. Vos=2.IV. Ta=25'C 2.8 3.1 3.8 

Reference voltage supply VR Ta=25'C 0.90 1.00 1.10 V 

*1: 3.30 rnA about SCI7700YTA. *2: 4.00rnA about SCI7700TA Vos: Voltage between drain and source 

.Performance Curves 

Vo 

II 
VREL: RELEASE VOLTAGE 
Vou : DETECTION VOLTAGE 
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.PACKAGE DIMENSIONS 

1 2 3 - c:::"",~,-I----'-
i 0.059. i .0.059 i ~ .!: 

( 1.5) ( 1.5) ;;:; ~ 
qd 

r-____________ ~o~ 

Ip n n\]~ 
0.019Max.n. I I I I :g-=-
(0.48Max) --I--+-O.019Max,d 

0.021Max (0.48Max) 
(O.53Max) 

3-pin SOT89 

unit: inch 
(mm) 

.MARKING 

1-8 

An abbreviation code is printed on sanOOY serieslSCln01Y series below, because its package size is very 

small. 

.---- Detection voltage code 

The first code of SUB CODE (Ex. B with SCI7700YBAl 

Series code 

C: CMOS output (SCI7701YSeries) 

D: Open drain Nch output (SCI7700YSeries) 



PF249-02 

sCI7710Y Series/SCI 7711Y Series 
CMOS VOLTAGE REGULATOR 

.Voltage Regulator (Positive OutpuVNegative Output) 

.Low Operating Supply Current 

.DESCRIPTION 

SCI7710YSeries/SCI7711YSt3ries are fixed voltage regulators of a CMOS silicon gate process. The 

SCl7710Yseries/SCl7711YSeries are constructed of a reference voltage source, a differential amplifier and 

a resistor for setting voltage levels. The SCI7710YSeries are positive voltage regulators and the 

SCI7711Yseries are negative regulators. Both are available in SOT 89 (plastic) packages . 

• FEATURES 

.Low operating supply current································Typ 1.01lA (SCI7711YoN 

.Small temperature coefficient of output voltage········Typ 1.8mVI'C (SCI7711YoN 

.Wide range of operating voltage····························Max 15V 

.Line regulation····················································Typ O.1%/v (SCI7711YON 

.Package··· ......................................................... SOT 89 (plastic) 

.SCI7710Yseries/SCI7711Yseries 

Type No. Output voltage Output current Operating current Input voltage 

SC17710YBA 5V Typ 50mA VI = 7V Typ 2.4.uA 15V 

SC17710YOA 3V Typ 30mA VI = 5V Typ 2.01lA 15V 

SCI77IIYBA -5V Typ 50mA VI = -7V Typ 1.4.uA -15V 

SCI77IIYOA -3V Typ 30mA VI = - 5V Typ I.OIlA -15V 

AbsolUte maximum input voltage 

21V 

21V 

-21V 

-21V 
*1.5V, 1.BV and 2.2V (output voltage) are under development. 

.BLOCK DIAGRAM 

eSCI1710V Series 

v, }--.,.------."" r--.---{ LV-,,-O --

GNO 

RL 

eSCI7711V Series 

GNO 

RL 

VI(}--+-------<W L-~--C}__--' 
Vo 
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• PIN CONFIGURATION 
.SCI7710Y Series 

1 
GND 

2 

3 
Vo 

o 

.ABSOLUTE MAXIMUM RATINGS 

.SCI7710Y Series 

Parameter Symbol 

Input voltage V, 

Output current 10 

Output voltage Vo 

Power dissipation (Ta~25'C) Po 

Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tso' 

.SCI7711Y Series 

Parameter Symbol 

Input voltage V, 

Output current 10 

Output voltage Vo 
Power dissipation (Ta~25'C) Po 

Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tso' 

.ELECTRICAL CHARACTERISTICS 

.SCI7710YBA 

Parameter Symbol 

Input voltage V, 

Output voltage Vo 

Voltage tolerance IV,-Vol 

Line regulation 
I.:lVol 

I.:lV,'Vol 
Operating supply current 1000 
Temperature coeffic~nt of output vo~age Kt 
Load regulation .:lVo 

1-10 

.SCI7711Y series 

V, 

\2 
GND 

3 
Vo 

Ratings 

21 

100 

V,+O.S to GND-O.S 

400 

-20 to 70 

-65 to 150 

260"C, lOs (at lead) 

Ratings 

-21 

100 

GND+0.3 to V,-O.S 

400 

-20 to 70 

-65 to 150 

260"C. lOs (at lead) 

Conditions Min 

Ta= -20 to 70"C -

V,=7.0V.lo=10mA, Ta=25'C 4.75 

V,=6.0VtoI5V, 10=10mA, Ta= -20t070'C 4.50 

V,=7 .2VtoI5V, 10=50mA, Ta= -20t070'C 4.50 

V,=5.0V, 10= IOmA, Ta= -20t070'C -

V,=5.0V, 10=50mA, Ta= -20t070'C -

Ta= -20'C to 70'C (constant condition) -
V,=6.0VtoI5V, 10= ImAtolOmA 

V,=5.0VtoI5V. Ta=25'C -
-

V,=7V, lmA~lo~50mA -

o 

Unit 

V 

mA 

V 

mW 

'C 

-

Unit 

V 

mA 

V 

mW 

"C 

-

Typ Max Unit 
- 15 V 

5.00 5.25 
- 5.50 V 
- 5.50 

0.25 0.S5 
V 

1.35 1.70 

0.18 - %/V 

2.4 4.8 f.J.A 
-S.O - mV/'C 

50 - mV 



.SCI7710YOA 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage VI Ta= -20 to 70'C - - 15 V 

VI=5.0V, 10= lOrnA, Ta=25'C 2.85 3.00 3.15 

Output voltage Va VI=4.0VtoI5V, 10= lOrnA, Ta= -20t070'C 2.70 - 3.30 V 

VI=5.0VtoISV, 10=SOrnA, Ta= -20t070'C 2.70 - 3.30 

VI=S.OV, 10= lOrnA. Ta= -20t070'C - 0.35 0.50 
Voltage tolerance lVI-Vol V 

VI=S.OV, 10=SOmA, Ta= -20t070'C - 1.20 1. 70 

Line regulation ILlVol Ta= -20 to 70'C (constant condition) - 0.15 - %/V 
I LlVl'Vol VI=4.0VtoISV, 10= ImA tolOmA 

Operating supply current 1000 VI=S.OVtoISV, Ta=2S'C - 2.0 4.5 f./A 

Temperature coeff~ient 01 output voltage Kt - -1.8 - mV/"C 

Load regulation LlVo VI=5V,lmA;£lo;£30mA - 30 - mV 

.SCI77IIYBA 

Parameter Symbol Conditions Min Typ Max Unit 

I nput voltage VI Ta= -20 to 70'C -15 - - V 

VI= -7.0V, 10= lOrnA, Ta=2S'C -5.25 -5.00 -4.75 

Output voltage Va VI= -5.7Vto-15V, lo=IOmA, Ta= -20t070'C -5.50 - -4.50 V 

VI= -6.5Vlo-15V, 10=50mA, Ta= -20to70'C -5.50 - -4.50 

VI= -5.0V, 10= lOrnA, Ta= -20t070'C - 0.16 0.20 
Voltage tolerance lVI-Vol V 

VI= -5.0V, 10=SOmA, Ta= -20t070'C - 0.80 1.00 

Line regulation ILIVol Ta= -20 to 70'C (constant condition) - 0.1 - %/V I LlVl'Vol VI= -6.0Vto-15V, 10=lmAtolOmA 

Operating supply current 1000 VI= -5.0Vto-ISV, Ta=25'C - 1.4 2.0 f./A 

T emperature coeflic~nt of output voltage Kt - 3.0 - mV/"C 

Load regulation LIVo VI= -7V, lmA;£lo;£50mA - 50 - mV 

.SCI77IIYOA 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage VI Ta = -20 to 70'C -15 - - V 

VI= -5.0V, 10= lOrnA, Ta=2S'C -3.15 -3.00 -2.85 

Output voltage Va VI=-3.7Vto-15V, lo=IOmA, Ta= -20t07O'C -3.30 - -2.70 V 

VI= -4.5Vto-15V, lo=30mA, Ta=-20t070'C -3.30 - -2.70 

VI= -S.OV, 10=IOmA, Ta= -20t070'C - 0.22 0.30 
Voltage tolerance lVI-Vol V 

VI= -S.OV, 10= SOmA, Ta= -20t070'C - 0.70 1.00 

Line regulation ILIVol Ta= -20 to 70'C (constant condition) - 0.1 - %/V 
I LlVl'Vol VI= -4.0Vto-15V, 10=lmAtolOmA 

Operating supply current 1000 VI= -S.OVto-ISV, Ta=2S'C - 1.0 1.5 f./A 

T empereture coefficient of output voltage Kt - 1.8 - mV/"C 

Load regulation LIVo VI= -5V, lmA;£lo;£30mA - 30 - mV I 
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.CHARACTERISTICS CURVES 
eSC17710YBA 

V,-YO 

5.oHH-++-J....j...j.-~I-4-++++-1 

4.0 

~3.oH--+--II'-+I-1 =5OmAH--+-++++-H 
~ 

2.oH-j,H--I+-++-t-H--+-+++-H 

1.0H4-++++-+-HH-+--lT'i25jC 
5.0 10.0 15.0 

VI (V) 

3.0 VI-loDO 

~ j2.0 

Ta=25"C 
1.0 

0 5.0 10.0 15.0 
VI (V) 

eSC17710YoA 

V,-YO 

5.0 

4.0 

~3.0 lo"'IOmA 

2.0 'rI- Ir3fmA 

1.0 Ta=25"C 

5.0 10.0 15.0 
V, (V) 

3.0 V,-Iooo 

~ 
82.0 
.£! 

Ta"25'C 
1.0 

0 5.0 10.0 15.0 
VI (V) 
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5.5r--.---r_r--'Vq;o,=-::.T~a!.-,_.-.---, 
!-+-+-!-+-+-I-~'~i~-

;; 5.0!-+-+r----'1F-"",._k:±--+-1H 
~ --

4::S 2ko-::-!10n-!c0 ----;I\;-O ---.b20'---"30Io--}40"5.\;0""-'60H70 
Ta("C} 

3.0 looo-Ta 

2.0 

VI""7V t--
1.0 

20 -10 0 10 20 30 40 50 60 70 
Ta('C) 

3.5 Vo-Ta 
V, 1~.-'0 

~3.0 
~ 

2.5 
20 -10 0 10 20 30 40 50 60 70 

Ta('C) 

3.0 looo-Ta 

2.0 

VT SV t--

1.0 
20 10 0 10 20 30 40 50 60 70 

TaCe) 

I V,-VOI-Ta 
2.0 V,=15V,-+-I-+-+-I-+-+-I 

10 SOmA 

1.0!-+--+-1!-+-+-I-t-+-I 

10 .IOmAI---

20100102030 40 50 60 70 
Ta("C) 

70 LlVo-Ta 

60 ..... 
10-

SO_ 

40 

30 VI=7~:--:: 
ImA::.lo .. SOmA 

20 
20 10 0 10 20 30 40 50 60 70 

Ta('C} 

2.0 I V,-VOI-Ta 

VI=3V 

lo.",1an,A --10-1.0 

F- lo IOmA 
0 20 10 0 10 20 30 40 50 60 70 

Ta('C) 

60 
LlVo-Ta 

50 

-;;40 
.§ 

$'30 

20 VI=SV l-
ImA$.lo~30mA 

10 
20 10 0 10 20 30 40 50 60 70 

Ta('C) 



eSC17711YBA 

V,-VO 
-5.oHH-+++.I-+-H-+-++++-I 

-4.0 loJIO~A*,f:-H-+-++++-+-H , 
~-3.oHr-+--114-lo""50mAH-+-++++-H 

~2.oH-j,Hi4-++-t-HH-++++-1 

-1.0H-4-++++-+-HH-+--lTa =25 C-

5.0 10.0 15.0 
VI (II) 

'.0 
V1-I ODO 

" 31.0 

] 

0 loT"le 
0 5.0 10.0 15.0 

VI (V) 

eSCI7711YoA 

V,-VO 
~5.oHHH-+++-t-H-t-++++--1 

-4.o,f--JH-++++-+-HH-++++-I , 
~ -3.0 10= IOmAlnI'-t-++++-t-H'-t-+.., 

-2.0 .J.. IOi"i"AH--++-I-++-t-+--l 

~ 1.0Hf-Ltt++++-+-H-+-+-tloi'1 e 
5.0 10.0 15.0 

VI (v) 

V,-IODO 

1.0HH---I7+++-H,...-+-+++++-l 

Ta=2S'C 

5.0 10.0 15.0 
VI (V) 

" ~5.0f-+--+---tr-=~ ..... =t-+-+--1 
" -
~""! 2"'0-+,O'-'0l-"IO,.-"!,co----l:,,,.-,"0---"',!,-0 -"!60~'" 

Ta('C) 

2.0 looo-Ta 

..... 
r-

-I---
LO 

'i=~7'-

0 
~20 10 0 10 20 " 40 50 60 " Ta(e) 

~ 3.5 ,--,---,---,---'V-r0_---'T"'a'---r_,----,---, 

~'.:5 '!;;;0-::~:\-10;;-;0\--,';'0",inO~""";\;0:-'5\;-0 ---i.,o'----/'" 
TaCC) 

'.0 
looo-Ta 

-1.0 

YI=-5:V-

0 
20 10 0 10 20 " 40 50 60 70 

TaeC) 

IV,-Vol-Ta 
l.0 VI= l- sv+-+-+-+--+::::;I;_t""''1 

-+-

" ~o,5f-+--+--t-t-+H-t-+---1 
I 

" 
~~I=o=~':om~A~t:~:j~t:~:j, 

~20 -10 0 10 20 30 40 50 60 70 
Tace) 

60 ,No-Ta 

50 I--
I--

'0 

" 
'0 VI=-7V-

ImA~lo~50mA 
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20 10 0 10 20 30 40 50 60 " Ta('C) 

I V,-VOI-Ta 
LO v,=1~3V+--+H-+--+-+-t-I--"-:l 

f-+--+ __ --t~~~"'~~30~-r--

0.5f-+--+--t-t-+H-t-+---1 
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50 

10 lOm~--=~ 
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Ta("C) 

AVo-Ta 

;; 40 
~ 

~30 

20 ImAV~~o-;;~~;A 
10 

20 10 0 10 20 " 40 50 60 " Ta('C) I 
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.PACKAGE DIMENSIONS 

.MARKING 

ID~ .... ..,. 
o· .0 
0 ...... 

1 2 3 - c:-o;:::~:t-----L 
i 0.059 i 0.059 i ~ .!: 

(1.5) (1.5) ;;;~ 
C!ci 

r-____________ ~o ...... 

10 0 oLU; 
0.019Max.1 I. 11 I 1 ~~ 
(0.48Max) 0.019Maxci 

0.021Max (0.48Max) 
(0.53Max) 

3-pin SOT89 

unit: inch 
(mm) 

An abbreviation code is printed on SCI7710Yseries/SCI7711Yseries below, because its package size is very 

small. 

,----- Output voltage code 

8: 5V1-5V, D: 3V1-3V 

Series code 

P: Positive voltage regulator, N : Negative voltage regulator 

1-14 



PF207-0l 

SCI7660C 
CMOS DC/DC CONVERTER 

.95% Typical Power Efficiency 

.Doubled Output Voltage 

.Voltage Conversion (Positive-Negative) 

.DESCRIPTION 

The SC17660C CMOS DC/DC Converter features high operational performance with low power dissipation. 

The booster generates a doubled output voltage from the input. 

It is possible to drive the LSI that need another power supply than main power supply. (LCD drivers· Analog 

LSI etc.) Its very low power requirement makes it ideal to supply handy equipments with power . 

• FEATURES .BLOCK DIAGRAM 

.High performance with low power dissipation 

.Simple conversion of Vol)( + 5V) to - VI( - 5V), + 2V, 

(+10V) 

.Output current ........................ 30mA Max (Voo = 5V) 

.Power conversion efficiency······ 95% Typ 

.Cascade connection (two device connected Voo=5V, 

Vo= -10V) 

.Low power .. ··························· . Ideal for dry cell 

battery 

.On-chip CR oscillator 

.Package··· ......................... ·····8 pin DIP (plastic) 

.VOLTAGE RELATIONS 

QSCI 
OSC2 

v, 

CAPl+ CAPI-

Vo 

Vcc 
(+5V) ------- Voo=OV---.----~-

1st side GND ------- V,= -5V'---L..-- 2nd side 

(-5V) -------Vo=2V,= -lOV---"--

.PIN CONRGURATION 

Pin Name Pin No. Functions 

NC01 BV, 
OSC2 2 7 Vo 

OSC1 3 6 CAP1-

Voo 4 5 CAP1+ 

ascI S 
Oscillation resistor connection terminal 

OSC2 2 

Voo 4 Power supply terminal (positive, system supply Vee) 

CAPI+ 5 Terminal for connection of capacitor for booster (positive) 

CAPI- 6 Terminal for connection of capacitor for booster (negative) 

Vo 7 Output terminal at doubling 

V, 8 Power supply terminal (negative, system supply GND) 

1-15 
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~SOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings 

Input voltage VI -10.0 to 0.5 

Output voltage Vo -20.0 to VI 

Power dissipation Po 300 

Operating temperature Topr -30 to 85 

Storage temperature Tsts -65 to ISO 

Soldering temperature and time Tsol 260·C, I Os (at lead) 

.ELECTRICAL CHARACTERISTICS 

Parameter Symbol Conditions Min 

Input voltage VI -8.0 

Output voltage Vo -16.0 

Booster current consumption lopr RL =00, Rosc=IM!l, VI= -SV -
Stationary current IQ RL =00, VI= -8V -
Output impedance Ro 10=IOmA, VI= -5V -

Booster power conversion efficiency Pelf 10=5mA, VI= -SV 90 

Input leakage current III OSCI terminal, VI= -8V -
Oscillation frequency fose Rose = IMO, VI= -5V 16 

.RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions 

VSTAI 
Rose= IMO, CL/C2~ 1/20 01 

Booster start voltage C2E; 10p.F Ta=-20 to 8S·C 

VSTA2 Rose = 1 MO 

Booster stop voltage VSTP Rosc= I MO 

Output load resistance RL 

Output current 10 

Oscillation frequency fosc 

External resistance for oscillation Rose 

Capacitor for booster C"C2,Ca 

* 1 Recommended circuity in low voltage operation is shown below. 
*2 RL min depends on input voltage as shown below. 

1-16 

Min 

-

-

-1.2 

RL min 02 

-
10 

680 

3.3 

(Voo=OV, Ta=2S·C) 

unit 

V 

V 

mW 

·C 

·C 

-

(Voo= OV, Ta= -30 to 85·C) 

Typ Max Unit 

- -1.2 V 

- - V 

40 70 p.A 

- 2.0 p.A 

80 120 0 

95 - % 

- 2.0 p.A 

20 24 kHz 

(Voo=OV, Ta= -30 to 85·C) 

Typ Max Unit 

- -1.2 V 

- -2.2 V 

- - V 

- - 0 

- 30 mA 

- 30 kHz 

- 2000 kO 

- - p.F 



Recommended circuit in low voltage operation 

• R, e, 
1M£! '-

C2=22.uF 

Cl= lOtJF 

... 01 (VF(!F= ImA) O>O.6V) 

.TYPICAL PERFORMANCE CHARACTERlsncs 

1000 26 
25 
24 
23 

-VI--5V 22 
VI"" -3V 21 VI- -5V 

100 20 
N :::VI--1.5V 19 VI- -3V 
:l: N 18 
6 30 3 17 

] 20 16 
~ ] 15 VI- -1.5V 

10 14 
13 
12 
11 
10 

I I 9 
I 10K lOOK 680K 1M 10M 

8 30 0 50 100 150 
Rose (0) Ta rc) 

Fig. 1 Oscillation Frequency (fose) vs. Fig. 2 Oscillation Frequency (fosc) vs. 
External-Resistance (Rose) Temperature (Ta) 

0 
Ta-2S'C 
V,- 5V 

0 -5 Ta=2S'C -I 

~ ....... VI=-2.0V 
-2 --~ ~ -3 .... --10 ~ -4 

-5 
-6 

0 I 2 3 4 5 6 7 8 9 10 

-15 10 (mA) 
0 10 20 30 40 50 

10 (mA) 

Fig. 4 Output Voltage (Vo) vs. Fig. 5 Output Voltage (Va) vs. 
Output Current (10) Output Current (10) 

-JSTA2 
--- VSTAI 

, , 
, 
1 
1 

\ 
\ 

I 

"f~ -o 
11.523456 

V, (V) 

100 
T,I'25h 

L:LkHV 
75 

J'20kH' 
:< 
.3 

50 

/ V 1 
/ / 25 

/' 
I~ ~ "'rlr' ......... 

0 I 2 3 4 5 6 
V, (V) 

7 

Fig. 3 Booster Current Consumption 
(Iopr) vs. Input Voltage (VI) 

400 

300 

3 200 
0 

'" 
100 

Ta-25"C 

00 I 2 3 4 5 6 7 

V, (V) 

Fig. 6 Output Impedance (Ro) vs. 
Input Voltage (VI) 
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lOOt-- J 100 lO01t-f...l. I 
40 

100 
90 / 90 90 36 I, 2mA 

80 80 80 
!'- Pe!f 

32 
90 10 5mA ""' 70 

Pel! 
70 70 T~~k5·b 28 

80 10 lOrnA /' " Ta=2S'C V 70 

§ 60 60 
W'" -2.0V I /' VI= -S.OV / < ~ 60 24 < § 60 

50 50 E E 
10 20mA 10 30mA 

~ V ~ 
50 20 

50 .. 40 40 ~ .. 40 16 ~ ~ /hN 40 
30 

/ 
30 30 12 

" 30 
20 20 V,- S.OV 

20 8 
10 / 

20 
10 10 4 oV 10 

0 10 20 30 40 500 0 
9 10 

0 
0103 0 12345678 10' 10' 10' 

10. (rnA) 10 (rnA) lose (Hz) Fig. 7 Power Conversion Efficiency Fig. 8 Power Conversion Efficiency 
(Peff)/Input Current (II) vs. (Peff)/Input Current (II) vs. Fig. 9 Power Conversion Efficiency (Peff) 

Output Current (10) Output Current (10) vs. Oscillation Frequency (fosc) 

100 10 

90 a.SmA 
lolmy 

80 10 2mA 

70 

/' -~ 60 

IO=4!A ~ 50 .. 
40 

30 

20 
VI"" -1.5V 

10 

0 
lO' 10' lD' lO' 

10 (Hz) 

Fig. 10 Power Conversion Efficiency (Peff) 
vs. Oscillation Frequency (fosc) 

.ClRCUIT DESCRIPTION 

• CoR Oscillator 

The SCI7660C contains a C-R oscillator for internal 

oscillation. It consists of an external resistor Rosc 

connected between the OSC1 pin and OSC2 pin. 

0JJCl 
Rose External clock 

OSCd-JUUl 

OSC2 OSC2 Open 

C·R Oscillation External Clock Operation 

• Voltage Converters 

The voltage converters double the input supply voltage (VI) using clocks generated by the C-R oscillator: 

5V 

A doubled voltage can be obtained with a booster capacitor between CAP+ and CAP-, and with a 

external smoothing capacitor between VI and Vo. 

IO,uF 

lMQ Vee I 
(+5V) TVDD=OV~ 

V,= -5V 3 6 
GND --4-V,= -5V--1-

I 

Cl 
'----14 5 

1-18 

JO,uF 
VO= -lOY 

(2Vt) 

(-5V) -+-Vo=2Vt= - JOV---L-­
I 

Typical doubled voltage relations 



.EXAMPLE OF APPLICATIONS 

e Parallel Connection (Output impedance can be reduced by parallel connections.) 

5V 

IMQ 

Cl Cl 
4 5 + 4 5 + 

lO.uF lO.uF 

Vo= -lOY Parallel Connection 

e Positive Voltage Conversion (Input voltage can be doubled toward the positive side with diode.) 

Voo=OV 

C2 

+ 
2 7 

3 6 
Cl - + 

4 5 
lO.uF 

Vo=3.8V Positive Voltage Conversion 

eCascade Connection (Cascade connection of SCI7660 further increase the output voltage. Note, however, 

that the cascade connection increase the output impedance.) 

5V 

V,= -5V 

IMIl 
2 

3 

4 

Voo =V,= -5V 

IO"F 

IO"F IO"F 

Vo=-IOV=W Vo'= -I5V 

I 
Voo (OV) I 

V,(-5V) ~±--~-VDD'----
Vo(-IOV) +-v,'~ I 

I Vo' (-I5V) -.L. 
1 1st side 2nd side 

Cascade Connection 

1-19 
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-Negative Voltage Conversion + Positive Voltage Conversion (This circuit produces outputs of -10V and 

+3.8V from the -5V input by combination of voltage doubler circuit and posi,tive voltage conversion circuit.) 

VDD=OV 

.PACKAGE DIMENSIONS 

0,382Ma. 
(9.7Ma.) 

~-." 
~~ 
~~ 
0 

4 

0.051 
(1.3) 

O.018±o.oo4 
( 0.46.0.1) 

1-20 

V02=3.8V 

0,300 
(7.62) 

I \ 
\ I 

-
0.300-0.355 
(7,62 - 9.02) 

VD2=3.8V 

VDD=OV -r--+-~-

V,=-5V _L-...L_.L---._ 

+ .... , 
0.010-0.-

(0.25:~~)_ 

Va' = -lOY 

Negative Voltage Conversion + 
Positive Voltage Conversion 

8·pin DIP 

unit: inch 
(rrm) 



PF11Q-05 

SCI7661C/M 
CMOS DC/DC CONVERTER 

- 95% Typical Power Efficiency 

- Doubled/Tripled Output Voltage 
-Internal Voltage Regulator 

.DESCRIPTION 
The SCI7661C CMOS DC/DC Converter features high operational performance with low power dissipa­
tion. It consists of two major parts: the booster circuitry and the regulator circuitry. The booster 
generates a doubled output voltage (-2.4V to -12V) or tripled output voltage (-3.6V to -18V) from 
the input (-1.2 to -6V). The regulator is capable of setting the output to any desired voltage. The 
regulated voltage can be given one of the three threshold temperature gradients . 

• FEATURES .BLOCK DIAGRAM 
.High performance with low power dissipation 
.Simple conversion of V,N (-5V) to I V,N I (+5V), 

2 I V,N I (+10VI. 2V,N (-10V) or 3V,N (-15V) 
Voo l-r---;:=::==t==r=t=;:1 

.On-chip output voltage regulator 

.Power conversion efficiency - Typ95% 

CSC1 

OSC2 

.Temperature gradient for LCD power supply - 0.1 %/ °C, v,. 
O.4%/"C or 0.6%/"C CAP'-

.Power off by external signals - Stationary current at CAP'. 

power off - Max 2f.J.A 
.Cascade connection - two device connected: 

V,N =-5V, VOUT =-20V 
.On-chip C-R oscillator 
.Package .. ··············· SCI7661C .... '14-pinDIP (plastic) 

SCI7661M···· . 14-pinSOP(plastic) 

.PIN CONFIGURATION .PIN DESCRIPTION 

Terminal No. 
Vee 

CAP2-

CAP2f-

.i 
¥ 
" ! "; 

I'~ 
e~ 
!!1Jl 

I 

I---Booster--t---Regulator-----i 

Functions 

TC' 

TC2 

Pott 

RV 

Vreg 

VO~ 

CAP1+ 
CAP1+, CAP1- 1,2 Terminal for connection of capacitor for doubler 

CAP'- osc, 

CAP2+ OSC2 

CAP2- Poff 

TC' RV 

TC2 V reg 

V,N VOUT 

The same pin configuration in 
DIP and SOP 

CAP2+, CAP2-
TC1, TC2 
V,N 

VOUT 
Vreg 
RV 
Poff 
OSC2,OSC1 
Vee 

3,4 Terminal for connection of capacitor for tripler 
5,6 Temperature gradient selection terminal 

7 Power supply terminal (negative, system supply 
GND) 

8 Output terminal at tripling 
9 Regulated voltage output terminal 

10 Regulated voltage control terminal 
11 Vreg output ON/OFF control terminal 

12,13 Oscillation resistor connection terminal 
14 Power supply terminal (positive system supply 

Vee) 
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·ABSOLUTE MAXIMUM RATINGS (Vee =OVI 

Parameter Symbol 
Ratings 

Min Max Unit Remarks 

Input supply voltage V, -20/N 0.5 V N = 2: Doubler 
N = 3:Tripler 

VIN-0.5 0.5 V OSC1, Poff 
Input terminal voltage VI 

VouT-0.5 0.5 V TC1,TC2,RV 

. Output voltage Vo -20.0 V 

Allowable loss Pd 300 mW 

Operating temperatur. Topr -30 85 ·C Plastic package 

Storage temperature Tstg -55 160 ·C 

.ELECTRICAL CHARACTERISTICS (Vee=OV, VIN=-5V, Ta=-30t085"CI 

Parameter Symbol 
Ratings 

Min Typ Max Unit Conditions 

Input supply voltage VI -6.0 -1.2 V 

Vo -18.0 V 
Output voltage 

Vrag -18 -2.6 V RL=~RRV=IMSl, 

Vo=-18V 

Regulator operating veltage VOUT -18.0 -3.2 V 

Booster current consumption loprl 60 100 ,.A RL ="", Rose = lMSl 

Regulator current 
lopr2 5.0 12.0 ,.A 

RL = "", RRV = lMSl 
consumption VouT=-15V 

Stationary current 10 2.0 ,.A TC2 =TCI = VOUT, RL ="" 

Oscillation frequency fose 16 20 '24 kHz Rose = lMSl 

Output impedance ROUT 150 200 Sl lOUT = lOrnA 

Booster power conversion 
Peff 90 95 % IouT=5mA efficiency 

Regulated output voltage IlVrag 
0.2 %IV -IBV <VouT<-BV, 

fluctuation IlVOuT'Vreg 
Vras=-BV,RL=~ Ta=25"C 

Regulated output load ll.Vrag 
5 Sl 

VOUT= -15V, Vrag = -8V, 
fluctuation 1l10UT Ta = 25·C 

O<IOUT <10mA, TC1=Vee 

TC2 = VOUT 

Regulated output saturation 
RSAT B Sl RSAT= ll(Vras -VOuTI/lllouT 

resistance O<IOUT <10mA,AV=Vee, 
T. = 25·C 

VRVO -2.3 -1.5 -1.0 V TC2=VouT,TCl =Voe,Ta=25·C 
Reference voltage VRVI -1.7 -1.3 -1.1 V TC2 =TC1= VouT,T.=25·C 

VRV2 -1.1 -0.9 -0.8 V TC2 -Vee, TCI =VOU'T, Ta=25"C 

CTO -0.25 -0.1 -0.06 %I"c CT = IVrag(50'CII-IVreg(0'CII 

Temperature Gradient.· CTI -0.5 -0.4 -0.3 %I"C 50'C-0'C 

CT2 -0.7 -0.6 -0.5 %I·c x 1 
IVrag(2S 'CII 

x 100 

I "put leakage cu rrent IL 2.0 ,.A Poff, TC1, TC2, OSC1, RV pins 
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.RECOMMENDED OPERATING CONDITIONS (Ta = -30 - 85·C) 

Parameter Symbol 
Ratings 

Unit Remarks 
Min Max 

Booster start voltage 
VSTA1 -1.2 V 

Rose = lMn, c, ;;: 10"F ., 
CL/C, :::> 1/20, Ta = -20to85·C 

VSTA2 -2.2 V Rose =lMn 

Booster stop voltage VSTP -1.2 V Rose =lMn 

Output load resistance RL RL min *3 n 

Output load current lOUT 20 rnA 

Oscillation frequency fose 10 30 kHz 

Extarnal resistance for 
Rose 680 2000 

oscillation 
kn 

capasitor for booster C1 ,C2 ,C 3 3.3 "F 

Regulated output adjustable 
RRv 100 1000 kn 

resistance 

*1 Vee =OV 
·2 Recommended circuity in low voltage operation *3 A L min depends on input voltage as shown below. 

is shown below (V,N =-1.2V--2.2Vl 

D, (Vf (IF = 1 mA)~O.6V) 

.PERFORMANCE CURVES 
1000 2. 

2S 
24 
23 

f-- V ..... "w 5V '2 
V,"'"-3V ~ 21 

100 20 
~Y'N--l.5V 

~ " ! 18 
30 17 

J 20 , 
~ 

J 1. 
, .. 

10 14 
13 
12 
11 
10 

: • 1 . 

CL 

\~,~~~ 
DOUbl~~r+ 

O,L~'~.5~2~-3~~4~5~6 
VIN (V) 

'50 
T;' '5Je LLHV 

VII,.m_SV 

100 
V,N"'-3V i..L,okH' ;C 

" / V ! VIN=-1.5V 

50 

/ /V /' 
I~ :::::: --<'j "i"' 

------10K lOOK 680KIM 10M -30 0 50 100 150 0 , 2 3 4 5 6 7 

Rose Inl 
T;jI("CI VIN(VI 

Fig. 1 Oscillation Frequency (fose) vs. Fig. 2 Oscillation Frequency (fose) vs. Fig. 3 I nput Voltage (V ON) vs. Booster 
External - Resistance (Rosel Temperature (Ta~ Current Consumption (lopr1) 

0 400 

Taa 25 C 

V'N--5V 0 300 

-5 
-1 T .. -+25°C 

VII''' --2.0V 
-2 

Double ~ a ;; • 200 
~ -3 ...I-I-!- L.--

, Triple 

~-4 
. 

-10 .....- Double 1/ I I L.--./ -5 

./ Triple .....1-1' Triple 100 Double 
-6 

./ 0 1 2 3 4 5 6 1 8 • 10 

IOUT"",AI 
T."+25°C 

-15/ 0 
0 10 20 30 40 50 0 1 2 3 4 5 • 1 

louTlmAI V'N IVI 

Fig. 4 Output Voltage (V OUT ) ¥s. Fig. 5 Output Voltage (VOUT] vs. Fig. 6 Output Impedance(RouT) ... 
Output Current (lOUT) Output Current (lOUT) Input Voltage (VON) 
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100~ 1'00 
90 f".2. J'r-~ .. 
: N Oubl. : 

_ 6CI T.-+25°C V Peff 

~ 60 V,.-- •. OV/ I '\ eo ~ 
or / I/r,; .. ,.... 5O~ 

4030 ~r:~I' / I 40 
30 

~,~~/V'--~+"-."-'+'.--+-~~ 
10'f-f1L-/1+-_+-�_�+--+-----110 
o !-II'--;~-:I;---:!::--!::-:! .. o o 10 20 30 40 

IOUTlmAI 

Fig. 7 Power Convenlon Efficiency 
(Peff)/Input Current (ioN) ... 
Output Current (lOUT) 

100 lOUT = 

90 .5m 

80 \~A=/ 
70 ~~A = 

60f--,"-//----+------~ 
! 50 lOUT'" 'rnA 
:; 
... O~----+----~~--___! 
30~----+----~----___! 

VIN = ·1.5V 
w~----+----~----___! 

10~----+----~----___! 

~.70·,'----~1~~----~lO~'----~,~ 
tose 1Hz) 

Fig. 10 Power Convenion Efficiency (Peff) 
... Oscillation Frequency (fose) 

/ •. "I---~f---~-_I+___i 
VOUT-

-'/ 
~ ~,.t--t--I-V++-/-l 
> O.I&~~I-__,i<,-~."c.__l 

! I~~V 
0.10 t---i-r-i-r-:>""I---j 

V~:~ •. 

Fig. 13 Regulated Output Saturation 
Resistance (RSAr) IVreg - Vourl - lOUT 

.CIRCUIT DESCRIPTION 

• CoR Oscillator 

20 Double liN 8 

10 I I • 
o I I 0 
o 1 2 3 4 5 6 7 8 9 10' 

IOUTlmAI 

Fig. 8 Power Convenion Efficiency 
(Peff)/Input Current (lIN) ... 
Output Current (lOUT) 

-... OO.----"'t--,------~--~ 

Vouy-·15V 

-7.950~T~'-~2~r~c~E===t~==~ 
2 \ 
~ 

> 

-'.900~~==E 

-'~50E===~~ 10'4 1(r~ 10-1 10'" 
lOUT IAI 

Fig.11 Output Voltege (Vreg) vs. Output 
Current (lour) 

Fig. 14 Output Voltage (Vreg)'" 
Temperature (Ta) 

OSJJl . 

OSC2 

'100 lOUT '" 
90 2mA 

eo ·"'s:..A ...... 1-"" 
IOUT=10rnA V 

10 /--;7' 
80 

IOUT=20mA IOUT=30mA 

~ .. ~----~----~~--~ 
;i .. ~----+----_I-------1 
3O~----+-----+----___i 

VIH--S.W 

\ ~~----~-----4----~ 
10~----~-----4----~ 
oL ____ L-____ -L ____ -l 

10' 10" 10· 10' 
f __ tHZ) 

Fig. 9 Power Convenion Efficiency 
(Peff)", Oscillation Frequency 
If_) 

lOUT CAl 

Fig. 12 Output Voltage (Vreg) ... 
Output Current (lour) 

Ro,", 
oscJ-JUUl 

External Clock 

OSC2 Open 

The SCI7661C contains a CoR oscillator for in­
ternal oscillation. It consists of an external 
resistor Rosc connected between the OSCl pin 
and OSC2 pin. C-R Oscillation External Clock Operation 

• Voltage Converters 
The voltage converters double/triple the input supply voltage (V,N ) using clocks generated by the 
CoR oscillator. VDO =ov ---,------..---

Vee I 

(+5V)-:VDD =ov .! 
GND --:--VIN =-5V--J.---

V IN =-5V --...1---

I 
I. 

(-5V) ----+-CAP2-=2V,N =-10V------'--
I 

VOUT=3V,N =-15V-----L..--

Typical Doubled Voltage Relations T\(picai Tripled Voltage Relations 
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• Reference Voltage Generator and Voltage 
Regulator 
The reference voltage generator produces refer­
ence voltage needed for operation of regulator 
circuit. The voltage regulator is used to regulate 
a boosted output voltage and its circuit contains 
a power-off function which uses signals from 
the system for on-off control of the Vreg output. 

• Temperature Gradient Selector Circuit 

Voo 

Poff 

RV 

v reg 

~ 
IRRv=l 

Voltage Regulator 

Control signal 

OOks} to lMs} 

The SCI7661C provides the Vreg output with a temperature gradient suitable for LCD driving. 

• Temperature Gradient Assignment 

Poff TC2 TCl Temp. Gradient V reg Output CR oscillation Remarks 

1 IVoo) L (VOUT) L (VOUT) -O.4%fC ON ON 
1 L H (Voo) -o.l%fC ON ON 
1 H (Voo) L -o.6%fC ON ON 
1 H H -o.6%fC ON OFF Cascade connection 

o IV'N) L L - OFF IHi·Z) OFF 
0 L H - OFF IHi-Z) OFF 

0 H L - OFF IHi-Z) OFF 
0 H H - OFF IHi·Z) ON Without regulation 

-
NOTE: The potential at Low level is different between the Poff pin and the TC1/TC2 pin . 

• EXAMPLE OF APPLICATIONS 
• Voltage Doubler and Tripier 

A doubled voltage can be obtained at VOUT 
(CAP2-) by disconnecting capacitor C2 from 
the tripler configuration and shorting CAP2-
(pin 4) and VOUT (pin 8). 

Voltage Tripier 

• Parallel Connection 
Parallel connection of n circuits can reduce 
Rout to about l/n, that output impedance 
Rout can be reduced by connecting serial con­
figuration. A single smoothing capacitor C3 
can be used commonly for ali paraliely con­
nected circuit. 
In paraliely connection, a regulated output 
can be obtained by applying the regulation 
circuit to only one of the n paraliely con-

• Voltage Tripier + Regulator 
Vreg output is given a temperature gradient, 
after boosted output VOUT regulated. In this 
connection, both VOUT and Vreg can be 
taken out at the same time. 

6V 
RAV ~ 
lOOkn 
-TMn 

c, 
10llF 

f-.2'''''''-''''''-.!---6 v,.,,"-8V" 

:~v VAV 

Tripier + Regulator 
(-O.4%/CC selected as temperature gradient) 

nected circuit. Parallel Connection 

• Cascade Connection 
Cascade connection of SCI7661C (by connecting V'N and VOUT of one stage to Voo and V'N respec­
tively of the next stage) further increase the output voltage. Note, however, that the serial connection 
increases the output impedance. 
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Serial Connection 

• Positive Voltage Conversion 
The input voltage can be doubled or tripled toward the 
positive side. (I n the doubler configuration, capacitor 
C2 and diode 03 are disconnected and the diode D3 
shorted at the both ends.) In this case, however, the 
output voltage decrease by VF (forward voltage). 

VOD =0\1 

For example Voo =OV, VON =-5V and VF=0.6V, then 
VauT = 10V -3 x 0.6V=8.2V (if doubled, 5V-2 x 0.6V= 
3.8V) 

5V 

0, 

0, 

0, 

Vout'"S.2V 

" 

R.K 

IMn 

IO~~--' 

Positive Voltage Conversion 01.02.03: Shottky 
diodes with small VF are recommended. 

• Negative Voltage Conversion + Positive 
Voltage Conversion 
This circuit produces outputs of -15V and 
+B.2V from the -5V input. Note that this 
configuration causes higher output impedance 
than in a single function (negative or positive 
voltage converter). 

5V 

Negative Voltage Convertion + Positive Voltage Conversion 

• Changing the Temperature Gradient through Use of External 
Temperature Sensor (Thermistor) 
The SCI7661C has a temperature gradient selector circuit in its 
regulator. It selects anyone of the three gradients: -0.1 %/ ·C, 
- O.4%/"C and -0.6%/"C. It is necessary that the temperature 
gradient can be changed to any other value by connecting a 
thermistor in series to the output voltage control resistor RRv. 

.PACKAGE DIMENSIONS 

Ip 
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0.7715M •• 
(l9.1M ... ) 

.,,, 
(t.5) 

.. "" (7.62) 

14-pinDIP 

unit: inch 
(mm) 

I.h---Q 
t3 

12 

" R. 

V,," 

Example of Change of Temperature Gradient 

O.413Ma~ 
(lO.SM •• ) 

0.402'0._ 
(10.2<"") 

14-pin SOP 

unit: inch 
(mm) 



PF219-03 

SED3064F 
CMOS axa ANALOG SWITCH ARRAY 

.Low ON state resistance 

.Built-in address decoder and 

control memory for switches 

.DESCRIPTION 

The SED3064F is a CMOS LSI a x a analog switch array incorporating a built-in address decoder and memory 

control for switches, moreover, with data reset mechanism for each switch. This circuit consists of 64 cross 

point switches in axa array. Anyone of the cross points can be selected, and can be turned on or off. 

Either analog or digital power supply is applied to the circuit depends on the DC voltage level of signals. 

Since the difference of "ON" resistance values between each switch on circuit is very small, change in 

(voltage) level for signals can be minimized . 

• FEATURES 

.a x a analog switch array 

.Low "ON" state resistance························125Q Max at Voo-VEE=10V 

.Maximum rating voltage···························Voo-Vss=7V (on any logic pin) 

VOO-VEE=13V 

(On any junctor or line) 

.Built-in address decoder and control memory 

.Separated power supply for switch array and logic circuit. 

."ON" resistance allowance ·······················25Q (Max) 

.Package················································48-pin QFP (plastic) 

.BLOCK DIAGRAM 

07060504030201 DO MR 

Voo 

v" 
V" 

AE 
~ 1 

AD ~ 8x8 i 
Al ~ Control Memory ili :g 
A2 < ~ 

J7J6J5J4J3J2JIJO 

8X8 

Analog Switch 

Array 

LO 

L1 

L2 

L3 

L4 

L5 

L6 

L7 
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AO to A2 
AE 
MR 
DO toD7 
JO to J7 
LO to L7 
Voo 
VSS 
VEE 
NC 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Voo-Vss 
Supply voltage VOO-VEE 

VSS-VEE 

Input voltage VI 

Power diSsipation Po 

Operating temperature Topr 

Storage temperature T stg 

Soldering temperature and time Tsol 

.ELECTRICAL CHARACTERISTICS 
• DC Electrical Characteristics 

Parameter Symbol 

Supply voltage 

Digital Voo-Vss 

Analog VOO-VEE 

On state resistance RON 

Difference in on state 
L::.RON (reSstalU between any SIIitches) 

Input/Output off state leakage cum IOFF 

VIL 
Input voltage 

VIH 
Quiescent device current IQ 

1-28 

Pin ,Symbol Pin Symbol 
N. No 

1 MR 13 03 

2 NC 14 02 

3 AE 15 01 

4 VEE 16 DO 

5 NC 17 NC 

6 NC 18 NC 

7 07 19 NC 

8 06 20 NC 

9 05 21 L7 

10 04 22 L6 

11 NC 23 L5 

12 NC 24 L4 

Control memory address input 
Control memory address enable input 
Master reset input 
Control memory data input 

Pin 
N. 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

Analog switch array input/output (junctor) 
Analog switch array input/output (line) 
Positive analog/digital power supply 
Negative digital power supply 
Negative analog power supply 
No connection 

Ratings 

-O.S to 7 

-O.S to 16 

-O.S to 16 

Vss-O.S to Voo+O.S 

VEE-O.S to Voo+O.S 

250 

-40 to 85 

-65 to 150 

260·C, lOs (at lead) 

Symbol Pin Symbol N. 

L3 37 NC 

L2 38 NC 

L1 39 J4 

LO 40 J5 

NC 41 J6 

NC 42 J7 

NC 43 NC 

NC 44 Voo 

JO 45 AO 

Jl 46 Al 

J2 47 A2 

J3 48 Vss 

Unit 

V 

V 

V 

V 

mW 

·C 

·C 

-

(Voo= 5V, Vss=OV, VEE = -5V, Ta=25·C Unless Specified) 

Conditions Min Typ Max Unit 

4.5 5 7 V 

4.5 10 13 V 

VJn-VLn=0.6V (n=O, ... , 7) - 90 125 Q 

- - 25 Q 

- ±0.02 ±IOO nA 

- - 1.5 V 

S.5 - - V 

- 0.1 10 p.A 



Parameter Symbol 
Maximum current through 
cross point switch IMax 
Switch input capacitance CIL 
Switch output capacitance COJ 
Feedthrough capacitance CIOS 
Digital input capacitance CIN 

.AC Electrical Characteristics 

Parameter Symbol 

Sine wave response 
(Distortion) 

Maximum frequency responce 
fMax 

(Channel "ON" ) 
(Sine wave input) 

(1-0) 

Feedthrough 
(Channel "OFF") 

Crosstalk between any 
two channels 

Propagation delay time 
signal input to signal 

tps output 
(In-Ln) 

Tum "ON" propagation delay 
tPLH data input to signal output 

(On - In or Ln) tPHL 

Address enable to signal output 
(AE - In or Ln) tPAE 

Minimum address enable pulse width tAE 

Minimum Address to AE tSA 
set up time Data in to AE tso 

Minimum Add,ess to AE thA 
hold time Data in to AE thO 

Memory reset time tMR 

Memory reset recovery time tMRR 

.Timing Chart 

~ 

'----' 
-t,t,E-

Data 

tSD I-tHO 

ADDRESS 

~ t"'~ 
MR 

In or Ln 

bu .. ~ bA£~ 

Conditions Min Typ Max Unit 
- ±8.0 - mA 

Vin=OV - 100 - pF 

Vin=OV - 110 - pF 

Vin=OV - 0.2 - pF 

Vin=OV - 5 - pF 

(Voo=5V. Vss=OV. VEE= -5V. Ta=25'C Unless Specified) 

Conditions Min Typ Max Unit 

V,,=5V(P-P) 
Voo Vss 5V - 0.1 -
VOO-VEE= 13V 

RL = 10kQ Voo v" 5V - 0.2 - % VOO-VEE= IOV 

fin= 1kHz Voo Vss 5V - 1.0 -VOO-VEE=5V 

Vis=5V (P-P) 
RL=lkQ - 40 - MHz 

(VoNI) dB= -3dB 
-----------
Vis=5V (P-P) 

fin= IMHz - -40 - dB 
RL=lkQ 

fin=IMHz - -40 -
fin=3.4kHz dB - -90 -

RL=lkQ 

Switch "ON" 
CL =50pF - 10 - ns 
RL = 10kQ 

t,=tl=20ns (input signal) 

CL =50pF 
RL = 10kQ - 120 400 ns 

t,=tl=20ns (input signal) 

CL =50pF 
RL=IOkQ - 150 600 ns 

t,=tl=20ns (input signal) 

- 30 80 ns 

0 50 80 ns 

0 50 80 ns 

0 50 80 ns 

0 50 80 ns 

CL =50pF 
- 100 380 ns RL = I kQ 

CL =50pF - 200 380 ns 
RL =1 kQ 

.AC Electrical Measurement Circuit 

D: 
I---r-...--o In or Ln 

Switch 
Cont,ol -t--!>o+<i>---' 
Signal 

-------------
o 0 

CL (n=O ..... 7) 

tPlH~ "1Mt.j ~t 
Voo VEE VEE Voo 

t~, 
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.DESCRlPTION FOR MECHANISM 

.Address Decoder 
8 address lines are decoded by the combination of three ADDRESS (AO, A1, A2) inputs when the ADDRESS 

ENABLE (AE) is Low. The control memory is selected with the decoded output. All switches have corre­

sponding control memory provided with data reset for each. A "1" written into a memory cell turns the corre­

sponding crosspoint switch"ON" while a "0" causes the cross point to turn"OFP'. Since the ADDRESS LINE 

(Ln, n = ° to 7) is corresponding to Analog Switch Array output. JO- LO is turned on by selecting LO (AO = 

"L", A1="L", A2="L") for ADDRESS LINE, and also inputting "1" to DO for INPUT DATA. 

AE 
ADDRESS ADDRESS INPUT DATA MEMORY CONTENT 

MR 
A2 AI AO LINE 07 06 05 04 03 02 01 DO Q7 Q6 Q5 Q4 Q3 Q2 QI QO 

H X X X X all X X X X X X X X L L L L L L L L 

L H X X X none X X X X X X X X NO CHANGE OF STATE 
._---- ----- ------------------- ----- _____ -0_- -----------._-------------------------------------- ---------------------------------------.----------

L L L L L LO d7 d6 d5 d4 d3 d2 dl dO d7 d6 d5 d4 d3 d2 dl 

L L L L H L1 

L L L H L L2 

L L L H H L3 

L L H L L L4 

L L H L H L5 

L L H H L L6 

L L H H H L7 

X: Don't care condition 
di (i = 0 to 7): Data (either "1" or "0") 

.ControI Memory 

1-30 

When the previous decoded output is fixed to high level, On (n=O to 7) the INPUT DATA is read in. 
"1" written into INPUT DATA turns the corresponding crosspoint switch "ON" while "0" causes the crosspoint 
to turn "OFF". 
Since Control Memory provided with DATA RESET is corresponding to each switch one·to·one, it is possible to 
fix every switch to either "ON" or "OFF". 

D. 

Decoded 
Output 

MR 

Memory 

Vss System 

Level 
Shift 
Circuit 

VEE System 

Switch 
Control 
Signal 

dO 



.Switch 

On chip axa Analog Switch Array is controlled by the output of the previous control memory. 

J7 J6 J5 J4 J3 J2 J 1 JO 

Transmission Gate 

~ :J9,;./----o Ln 

Signal 

Ll 

L2 

L3 

L4 

L5 

~~~WJl[L6 =r= L7 

.PACKAGE DIMENSIONS 

0.772:1:0.016 
(19.6*0.4) 

0.551 
~~~f-l-_l-__ --,(",l'",.O,,-l~ __ -I 

48·pin QFP 

unit: inch 
(mm) I 
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RON-Vis RON-V,s 

200 200 

§ § 

~ ~ .. j l-

I 100f- 100 t- +95"C 

~ 
r-- +95"C Z ~ 1-.:"-

f- r-t--- 0 r-- +25"C .. +25"C .. 
-25"C 

is -25"(; J II: 

• • -. • • • • V .. : Input Signal Voltage (V) V,. : Input Signal Voltage (V) 

RON (VDD=5V. V,,=OV. VEE = -5V) RON (VDD=5V. Vss=V.,=OV) 

TPHL, TPLH, TpAE-Ta TMR, TMRR Ta ... 30 • 

25. 

] V j>-
] -200 200.--

~ 
I- ~ 
~ I-

15. 
I- ............. To, i 
.I 100 I- 100 T •• if -- r ....... T .... " 

l- I---- - .. -- -~ 

• • -25 • 25 50 os -25 • 25 .. .S 

Ta ("C) Ta ('C) 
T PLH,PHL. T ME Temperature Characteristic TMR, TMRR Temperature Characteristic 

(V,,=5V. Vss=OV. V .. = -5V) (VDD=5V. Vss=OV. V.,= -5V) 
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.DESCRIPTION 

PF186-03 

SEA7000H 
MaS AREA IMAGE SENSOR 

.2/3-inch Size Solid State Imaging Device 

.244 (Horizontal) X 244 (Vertical) Photo Sensor 

Incorporated 

The SEA7000H is a MOS area image sensor designed for use with black-and-white video cameras. Imple­
mented in unique technology, the sensor features suppressed blooming and low noise. 
Because of the 2/3-inch size, the SEA7000H can be used with low-cost standard lenses. Combining it with 
a dedicated synchronization control LSI enables the user to easily build a compact video camera with high 

packaging density . 

• FEATURES 

.Photo elements····· '244 (horizontal) x 244 (vertical) .Peripheral circuits supported by dedicated 

.Resolution ..................... ·180 TV lines (horizontal) synchronization control LSI 

x 180 TV lines (vertical) .Highly resistant to vibration and shock (operable 
.Low voltage operation (7V) and low power under vibration) 

consumption (70mW) .Package .................. '20-pin DIP (ceramic) with 

.Blooming suppressed by special technology optical glass 

.Light-receiving area .. ················8.8 mm x 6.6 mm 

.BLOCK DIAGRAM 

CLH1 CLH2 HIN HS HWELL Hour 

~Tr=I~=====H=-----~VIOEO 

H2 

PHOTO 
ELEMENTS 

PHOTO ELEMENT 

'~' 1 r:Trij 

l ! Dij l. ___ , 

SUB GWELL 

H244 
V1 

V2 

V244 

,...----<l Your 

f----¢ VWELL 

VIN CLV1 CLV2 VS 

.aRCUIT CONFIGURATION 

The SEA7000H consists of three blocks: 
photo element (photo diode cell) block, 
horizontal shift register block, and vertical 
shift register block . 

• Photo element block 
244 selection lines V1 through V244 run 
horizontally and 244 signal lines H1 
through H244 run vertically. A photo 
element conSisting of a MOS transistor 
Trij and a photo diode Dij is located 
at each crossing point. 

.Horizontal shift register block 
This block consists of 488 bit shift 
registers and MOS transistors TGi that 
are controlled with the output HGi of 
each bit as the gate signal. 

.Vertlcal shift register block 
The vertical shift register block consists 
of 244 bit shift registers. The output of 
each bit becomes the scanning line Vj. 
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SUB 

GWELL 

NC 

NC e 
NC ..... 
VIN 8 
CLV! ::r 
CLV2 

VS 

VWELL 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

(H~ri~~~t:r ~~~~ input) * I VH 
ermlna vo taiJe 

(Vertical S. R. Input) .2 Vv 

Terminal voltage (Video bias) VVIDED 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature/time, Tsol 

* 1: H,., CLHl, CLH2 *2: V'N, CLVl, CLV2 

.ELECTRICAL CHARACTERISTICS 

.Recommended Operating Conditions 

Parameter Symbol 

Horizontal clock frequency felH 

Vertical clock frequency . fClv 

High level input voltage VHSH,VVSH 

low level input voltage VHSL,VVSl 

GWEll vOltage VGWEll 

SUB voltage VSUB 

.Opto-electrlcal Characteristics 

Parameter Symbol 

Saturated light quantity l.at 

Sensitivity S 

HorizOntal resolution .RH 

Vertical resolution Rv 

Power consumption P 

1-34 

Pin No. Terminal Function 

I SUB Board voltage 

2 GWELL Well voltage 

6 VIN Vertical S. R. input 

CLHI 7 ClVl Vertical S. R. clock 1 
CLH2 8 ClV2 Vertical S. R. clock 2 
HIN 9 VS Vertical S. R. source 
HS 10 VWEll Ground voltage (V) 
NC 12 VOUT Shift register output 
HWELL 13 VIDEO Video output 
Hour 

14 HOUT Horizontal S. R. output 
VIDEO 

15 HWEll Ground voltage (H) 
your 

17 HS Horizontal S.R. source 
NC 

18 HIN Horizontal S. R. input 

19 ClH2 Horizontal S.R. clock 2 

20 ClHl Horizontal S.R. clock 1 
3,4,5, NC No connection II, 16 

(VWEll=HWEll=OV, Ta=25'C) 

Ratings Unit 

-0.3to 10 V 

-0.3toI0 V 

-0.3to 10 V 

- IOto60 'C 

- 20to80 'C 

260'C, lOs (lead only) -

(VWEll=HWEll=OV, Ta=25"C) 

Conditions Mi", Typ Max Unit 

VHSH=7V - 4.625 - MHz 

VVSH =7V - 7.8 - kHz 
- 7 - V 

- 0 - V 
- 0.8 - V 

- 7 - V 

(VWEll=HWEll=OV, Ta=25"C) 

Conditions Min Ty.p Max Unit 

VVIDEO = 3. OV - 0.33 - Ix· sec 

VVIDEO=3.0V - 0.15 - pA/lx 
- 180 - TVline 
- 180 - TVline 

FCLH=4.625MHz, VIf;H=VYS}l=7V - 70 - mW 



.Timing Chart 

VIDEO 
DOD --~ 

I~I I I 

VIN 

ClV! 

ClV2 

----------------~ 
---~ 
----~-:-.:~: 

VIDEO,r 
EVEN U InnnrITUlJUl.JUl.nnrnlflllI--~ 

I I~I .J 
VIN ___ -'11'--___ _ 
ClV! ---~ 

ClV2 __ JL __ -'L_--'L_--' ____ ~ 

Vertical drive pulse 

r------IH-----~r_------

VIDEO 

HIN -+---~L----_{I:.....----+_-__1L------i/_---_t-

4ftls 

~
:t" 

HIN 

CLHI _ .... __ VHSH 

Q.H2 ----- VH$l 

I H : 11.558_0 
I tit.: 0.211,.5 

Horizontal drMi pulse 

.PACKAGE DIMENSIONS 

1.00±O,Q\ 

(25.40tcnS) 

20-pin DIP (ceramic) 

unit: inch 
(mm) I 
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.EXAMPLE OF APPLICATION (PerIpheral Qrcult ConfIguration) 

linage Sampling & H L. P. F. ~ Sensor Integration 

SEA7000H Circuits 
Pre. Amp 

110. 
Sampling pulse 

Clock pulse I 
Sens. Drv. & Clamp pulse Process Amp. 

<J-Sync. T, White & Black 
Blanking pulse 

Generator clip, Blanking 

Composite sync. mixer, etc. 

• Main Amp . 

~O~ 
NTSC. 

X'tal (fo=9.2517MHz) Composite 
video signal 

7V, (9V) 

VIdeo Camara Block Diagram 

• :Sync. control LSI (flat plastic package) is available as a system support IC. (SE03OB1F2T) 

[Pr-uon to herde] 

1. The image sensor SEA7000H is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensor with­

out grounding yOur body and the tools. Connect a resistance of about 1MO between the body and GND in series to 

ensure safety. 
2. 00 not toUch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 

3. Take care not to drop the device, which has a glass cap. 
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PF340-02 

SEA7010H 
MOS AREA IMAGE SENSOR 

.8 mm Size Solid State Imaging Device 

.244 (Horizontal) X 244 (Vertical) Photo Sensor 

Incorporated 

.DESCRIPTION 
The SEA7010H is a MOS area image sensor designed for use with black-and-white video cameras. Imple­

mented in unique technology, the sensor features suppressed blooming and low noise. 

Because of its 8mm size, the SEA7010H can be used with low-cost standard lenses. Combining it with a 
dedicated synchronization control LSI enables the user to easily build a compact video camera with high 

packaging density . 

• FEATURES 

.Photo elements······244 (horizontal) x 244 (vertical) .Peripheral circuits supported by dedicated 

.Resolution .................... ··180 TV lines (horizontal) synchronization control LSI 

x 180 TV lines (vertical) 

.Low voltage operation (7V) and low power 
consumption (50mW) 

.Blooming suppressed by special technology 

.Light-receiving area·· 8 mm Size (5.3 mm x 4.0 mm) 

.BLOCK DIAGRAM 

.Highly resistant to vibration and shock (operable 

under vibration) 
.Package ......... 20-pin Shrink DIP (ceramic) with 

optical glass 

.CIRCUIT CONRGURATION 
,--------------------------------------------~ The SEA7010H consists of three blocks: 

photo element (photo diode cell) block, 

horizontal shift register block, and vertical 
shift register block . 

CLHl ClH2 HIN HS 

~1_;=H=======!=+'_----------_6VIDEO 

Ht H2 

PHOTO 
ELEMENTS 

PHOTO ELEMENT 

: I Trlj :~: 
: i 
~__ _: OIJ 

SUB GWELL HSWL 

,-------0 VOUT 
H244 

Vl 

a: 
V2 ~ 

f------<> VWELL 

~ 
!; 
ill 
Ii 
~ 

V244 

VIN elVt CLV2 Vs 

• Photo element block 

244 selection lines Vl through V244 run 
horizontally and 244 signal lines Hl 
through H244 run vertically. A photo 

element consisting of a MOS transistor 
Trij and a photo diode Dij is located 

at each crossing point. 
.Horizontal shift register block 

This block consists of 488 bit shift 

registers and MOS transistors TGi that 
are controlled with the output HGi of 

each bit as the gate signal. 
.Vertical shift register block 

The vertical shift register block consists 
of 244 bit shift registers. The output of 

each bit becomes the scanning line Vj. 
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. • PlN CONFIGURATION 

SUB 

HSWL 

NC en 
"., 

NC 
» ..... 
0 

VIN .... 
0 
:I: 

CLVl 

CLV2 

VS 
10 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

r~~~~~~t:f ~!~~ input) *' VH 
.rmlna vo taiJ8 

(Vertical S. R. Input) *2 Vv 
Terminal voltage (Video bias) VVIDEO 
Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature/time Tsol 
* I: HI" CLH1. CLH2 *2: VIN, CLV1, CLV2 

.ELECTRICAL CHARACTERISTICS 

eRecomll'anded Operating Conditions 

Parameter Symbol 

Horizontal clock frequency fClH 
Vertical clock frequency fClv 
High level input voltage VHSH,VVSH 

. Low level input voltage VHSl,VVSl 
GWELL voltllge VGWEll 
SUB voltage VSUB 
Reset high level input voltage VHWL 
Reset low level input voltage VLWL 

eOpto-electrical Characteristics. 

Parameter Symbol 

Saturated light quantity L.at 
Sensitivity 5 
Horizontal resolution RH 
Vertical resolution Rv 
Power consumption P 
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ilPIN· DESCRIPTION· 

Pin No. Terminal Function 

1 SUB Board voltage 
2 GWELL Well voltage 
S HsWL Reset pulse voltage 

CLHl 6 VIN Vertical s.R. input 

CLH2 7 eLVl VerticalS. R. clock 1 

HIN 8 CLV2 VerticalS. R. clock 2 

HS 
NC 
HWELL 

HOUT 

VIDEO 

9 VS VerticalS. R. source 
10 VWELL Ground voltllge (V) 
12 VOUT Shift register output 
13 VIDEO Video output 
14 HOUT Horizontal s.R. output 
15 HWELL Reset pulse voltage 

VOUT 17 Hs Horizontal s.R. source 
NC 18 HIN Horizontal s.R. input 

19 CLH2 Horizontal s.R. clock 2 
20 CLHI Horizontal s.R. clock 1 

4. 5 NC No connection II. 16 

(VWELL=HWELL=OV, Ta=25'C) 

Ratings Unit 

-O.Sto 10 V 
-0.3toI0 V 
-0.3to 10 V 
- 10to60 'C 

- 20to80 'C 

260'C, lOs (lead only) -

(VWELL = HWELL = OV, Ta = 25"C) 

Conditions Min Typ Max Unit 

VHSH=7V - 4.625 - MHz 

VvsH=7V - 7.8 - kHz 

6.b 7 7.5 V 

0 0 0.1 V 

0.6 0.8 1.0 V 

VSUB<;;VHSH, VYSH 6.5 7 7.5 V 

0.65 - 0.75 V 

0 - 0.05 V 

(VWELL = HWELL = OV, Ta = 25"C) 

Conditions Min Typ Max Unit 

VVIDEO=S.OV - 0.9 - Ix'sec 

VVIDEO=3.0V - 40 - nA/lx 
- 180 - TVline 
- 180 - TVline 

FCLH=4.625MHz. VHSH=VVSll~7V - - 50 mW 



.Timing Chart 

--~ 

l®ll I I 
VIN 

CLV! 

CLV2 

----------------~ 
----~ 

VIDEO,r 
EVEN U 1'-"-'''''-'''''''ww'WWWWn,''''-''''r1I..,r--'r--~ 

Il@!l 

VIN 
___ ~r--JL-____ __ 

CLV! __ ,,~_~~_~ ---~ 

CLV2 __ .~_~~_~ '-----'L_--'. ______ ~ 

Vertical drive pulse 

r---------IH------4-------IH------~ 

VIDEO 42tts 

HIN-t----jL-------~Ir_------~-----L-----~--~f------_t-

~:t" HIN 

CLH! 

n n n n n n n------- VHSH 
CLH2 -..lL......JL......JL......JL.....IL......JL......JL-----VHSL 

41tls 

I H : 63.556J.t5 
I th: O.216ps 

Horizontal drive pulse 

.PACKAGE DIMENSIONS 

[829J 
0_700 (17.78) 
0.500 (I 2.7) 
0.410 (10.5) 

0.380 (9.7) 

o 

~omrnmm 
~~ U 

0.070±0.01' 
(1.778±0.5) 

20-pin Shrink DIP (ceramic) 

unit: inch 
(mm) I 
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.EXAMPLE OF APPUCATION (Peripheral Circuit Configuration) 

Image Sampling & H L. P. F. ~ Sensor Integration 
Circuits SEA7010H Pre. Amp 

.. 
Sampling pulse 

Clock pulse I 
Sens. Drv. & Clamp pulse Process Amp. 

<}-Sync. r, White & Black 
Blanking pulse clip, Blanking Generator 
Composite sync. mixer, etc. 

* Main Amp. 

~O~ 
EIA 

X'tal (fo=9.2517MHz) or VFO Composite 
video signal 

7V, (9V) 

Video Camera Block Diagram 

* Sync. control LSI (flat plastic package) is available as a system support IC. (SED3081F2T) 

[Precaution to handle] 

1. The image sensor SEA7010H is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensor with­

out grounding your body and the tools. Connect a resistance of about 1M!} between the body and GND in series to 

ensure safety. 

2. Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 

3. Take care not to drop the device, which has a glass cap. 
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PF187-03 

SEA7100H 
MOS AREA IMAGE SENSOR 

.High Resolution 

.384 (Horizontal) X 485 (Vertical) Photo 
Sensors Incorporated 

.2/3-inch Size Solid State Imaging 
Device 

.DESCRIPTION 
The SEA7100H is a high-density MOS area image sensor designed for use with black-and-white video 
cameras. Implemented in unique technology, the sensor features suppressed blooming and low noise. 

Because of the 2/3-inch size, the SEA7100H can be used with low-cost standard lenses. Combining it with 
a dedicated synchronization control LSI enables the user to easily build a compact video camera with. high 

packaging density. 

.FEATURES 
.Photo elements····· .. · .. ···· .. ········ 384(horizontall x 485(verticall 
.Resolution········ .. ···· '450TV lines(horizontal) x 350 TV(verticall 
.Photo elements arranged in a checkered pattern, and two-

line simultaneous reading which permits photo element inter­
polation 

.Low voltage operation (7V) and low power consumption (70mW) 

.Blooming suppressed by special technology 

.Light-receiving area···································· 8.8mm x 6. 6mm 

.Peripheral circuits supported by dedicated synchronization 
control LSI 

.Highly resistant to vibration and shock (operable under vibration) 

.Package .................... ·20-pin DIP(ceramic) with optical glass 

.BLOCK DIAGRAM 

CLH2 HS 
HIN CLHI Hour CLV4 

VOUT 

SUB GWELL CLV3 elVl VIN FEVEN VWELL 
CLV2 FOOD VS 

.CIRCUIT CONAGURATION 
The SEA 7100H consists of three 

blocks : photo element (photo diode 
cell) block, horizontal shift register 
block, and vertical shift register block 
(including the interlace). 

.Photo element block 
Photo elements are arranged in a 
checkered pattern : [384 elements 
horizontal) x [485 elements vertical) 
= [186240 elements). 485 selection 
lines VI through V485 run horizontally 
and 384 x 2signal lines Hl through 
H384 (pair lines) run vertically. A photo 
element consisting of a MOS tran­
sistor Trij and a photo diode Dij 
is located at each crossing point. 

.Horizontal shift register block 
This block consists of 768 bit shift 
registers and MOS transistors TGi that 
are controlled with the output HGi of 
each bit as the gate signal. 
.Vertical shift registers 
485 shift registers are provided. Output 
VGj of each bit is supplied to the 

interlace part . 
• Interlace 
This part receives vertical shift register 
output VGj, and converts it for inter­
lacing. This output is scanning line 
Vj. 
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.PlN CONFIGURATION 

SUB 

GWEll 

ClV3 

ClV2 (/) 

ClVl ~ 
VIN I FOOD 

FEVEN 

VS 

VWEll 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 
ermlnaltvo tage 
(Horizontal shift reglster).1 VH 
ermlna vo tage 

(Vertical shift register) * 2 Vv 

Terminal voltage (Video bias) VVIDEO 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature/time Tsol 

* 1 : HIN, ClHl, ClH2 * 2 : VIN, ClVl, ClV2 

.ELECTRICAL CHARACTERISTICS 

.Recommended Operating Conditions 

Parameter Symbol 

Horizontal clock frequency fClH 

Vertical clock frequency fClv 

High level input voltage VHSH,VVSH 

Low level input voltage VHSl,VVSl 

GWELL voltage VGWEll 

SUB voltage VSUB 

.Opto.eleclrical Characteristics 

Parameter Symbol 

Saturated light quantity Lsat 

Sensitivity S 

Horizontal resolution RH 

Vertical resolution Rv 

Power consumption P 
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Pin NO. Pin name Function 

1 SUB Board voltage 

2 GWEll Well voltage 

S ClV3 I.L. CLOCK 3 

4 ClV2 Vertical S.R. clock 2 

HIN 5 ClVl Vertical S.R. clock 1 

ClH2 6 VIN Vertical S.R. input 

ClHl 7 FOOD I.L. clock (odd field signal) 

HS 8 FEVEN I.L. clOCk (even field signal) 

HOUr 

HWEll 

9 VS Vertical S.R. source 

10 VWEll Ground voltage (V) 

11 ClV4 I.L. clock 4 
VIDEOI 12 NC No connection 
VIDE02 13 VIDE02 Video output 2 
NC 14 VIDEOI Video output I 

ClV4 15 HWEll Ground voltage (H) 

16 HOUr Horizontal S.R. output 

17 HS Horizontal S.R. source 

18 ClHI Horizontal S.R. clock I 

19 ClH2 Horizontal S.R. clock 2 

20 HIN Horizontal S.R. input 

(VWEll= HWEll=OV, Ta=25'C) 

Ratings Unit 

-0.3to 10 V 

-0.3to10 V 

-0.3to 10 V 

- 10t060 'C 

- 20t080 'C 

260'C, lOs (lead only) -

(VWEll=HWEll=OV, Ta=25'C) 

Conditions Min Typ Max Unit 

VHSH=7V - 7.16 - MHz 

VVSH =7V - 15.74 - kHz 
_. 7 - V 

- 0 - V 

- 0.8 - V 

- 7 - V 

(VWELL=HWElL=OV, Ta=25'C) 

Conditions Min Typ Max Unit 

VVIDEO = 3 . OV - 1.3 - IX'sec 

VVIDEO = 3. OV - 15 - nA/lx 

- 450 - TVline 

- 350 - TVline 

FClH=4.625MHz, VHSH=VVSH=7V - 70 - mW 



.Timing Chart 

VIDEO 

VIDEO 
ODD 

ClV! 

ClV2 

ClV3 

ClV4 ~~~~~~~~~~~~~~==~~~~~~====~~~~~~= FOOD 

FEVEN 

VIDEO 
EVEN 

ClV! 

ClV2 

elva 

ClV4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ FOOD 

FEVEN 

Vertical drive pulse 
t--------IH --------+_-----IH---___ --j 

HIN -+---I'------ff------+----j'--------+----+-
. JOtts 

HIN~ 
ClH!~ 
ClH2 LfULfL.J1.SUl.J:::::~::~ 

70tls 

I H : 63.SS6p. 
I tts : 139.68n5 

Horizontal drive pulse 

.PACKAGE DIMENSIONS 

1.00to.ot 
(25.40:tCU~) 

R I ~ ... u" 
(22.65:1:111) 

20·pin DIP (ceramic) 

unit: inch 
(mm) 

I 
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.EXAMPlE OF APPUCATION (Pertpheral Circuit Configuration) 

Image 
Sensor 

SEA7100H 

Clock pulse Sampling 
,.---.L..L.:...-..:.----,pulse 

f-----' 

Sens. Drv. & 
Sync. 
Generator 

o 
* 

Clamp pulse 

Blanking pulse 

Composite sync. 

Process Amp. 
T, White & Black 
clip, Blanking 
mixer, etc. 

L. P. F. 

Main Amp. 

NTSC. 
X'tal (10= 14,318MHz) L-________ Composite 

video signal 
7V, (9V) 

Video Camera Block Diagram 

* Sync. control LSI (flat plastic package) is available as a system support IC. (SED3181F3Al 

[Precaution to handle] 
1. The image sensor SEA7100H is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensOr with­

out grounding your body and the tools. Connect a resistance of about 1MO between the body and GND in series to 

ensure safety. 

2. Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 

3. Take care not to drop the device, which has a glass cap. 
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SEA7521H 
CCO LINE SENSOR 

.2,048 Bits Photo-element 

.14,um Pitch 

.DESCRIPTION 
The SEA7521H is a 2,048 bits CCO line sensor which has a CCO analog shift register for reading image 

signals. It is possible to read a manuscript of B4 size (36.4cm x 25.8cm) by 8 line/mm. 

The SEA7521H is appropriate for facsimile, image scanner and industrial measurement/control systE!Jn 

applications . 

• FEATURES 
.Photo element ...................................... '2,048 bits 

.Element pitch ............. , ........................ '14pm 

.Oata transmit frequency ..................... ······1 MHz (Typ) 

.Saturation voltage ........................... ······1.0 V (Typ) 

.Saturated exposure value ....................... '1.0 Ix 'sec (Typ) 

.Photo response············ .................. ·········1.0 Vllx'sec (Typ) 

.Improvement of blue response by using PIN photo diodes 

.Elements exclusive to black level are incorporated 

.Sample-hold circuits are incorporated for output signal 

.2 phases clock for CCO analog shift register 

.Single power supply ............................. '12V 

.Package .. ··············································22-pin OIP (CEROIP) with optical glass 

.BLOCK DIAGRAM 

os SP 

CCO Analog Shift-register 

Transfer Gate 

Accumulation Electrode 

ion Electrode 

Tr n fate 

ceo Analog Shift-reSister 

IG 

TG 
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.PlN-CONFlGURATION 

OS 1 22 NC 

SS 2 21 RG 
NC 3 20 00 
Sp 4 (J> 19 NC 

NC !i rn 
1~ NC > 

SS 6 ..... 17 5S U1 

ss '1 ~ ... 16 S5 

NC 8 ::t 15 NC 
_1 9 14 _2 
IS 10 13 113 
TG 1l 12 NC 

2048 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

161, r/J2 V¢ 

TG VTG 

RG VRG 
Terminal 

SP VSP voltage 
00 Voo 

IG VIG 

IS VIS 

Operation temperature Topr 
Storage temperature Tsta 

Soldering temperature/time TsOI 

.ELECTRICAL CHARACTERISTICS 

.Recommended Operating Conditions 
Parameter Symbol 

Transfer clock High level V¢H 
voltage Low leve! V¢L 

Transfer gate High level VTGH 
voltage Low levt;ll VTGL 

Reset gate High level VRGH 
voltage Low level VRGL 

Sample·hold High IIWel VSPH 
gate voltage Low level VSPL 

Output Tr. drain voltage Voo 

Input gate voltage VIG 

Input source vOltage VIS 

.PlN -DESCRIPTION 
Pin No. Pin Name ,Function 

1 OS Source of output transistor 
2 SS Substrate (GNO) 
3 NC non·connection 
4 SP Sample-hold 
5 NC non·connection 
6 SS Substrate (GNO) 
7 SS Substrate (GNO) 
8 NO non-connection 
9 161 Clock (first phase) 
10 IS Input source (for testing) 
11 TG Transfer gate 
12 NC non-connection 
13 IG Input gate (for testing) 
14 162 Clock (second phase) 
15 NC non-connection 
16 SS Substrate (GNO) 
17 SS Substrate (GNO) 
18 NC non·connection 
19 NC non·connection 
20 00 Drain of output transistor 
21 RG Reset gate 
22 NC non-connection 

(The NC should be connected to the 55) 

(Vss=OV) 

Ratings Unit 

-0.3 to 15 V 

-25 to 60 'C 

-40 to 100 'C 

260'C, 1 Os (at lead) -

(Vss= OV, Ta=25'C) 

Conditions Min Typ Max Unit 

11 12 13 V 

0 0.5 0.8 V 

11 12 13 V 

0 0.5 0:8 V 

11 12 13 V 

0 0.5 0.8 V 

11 12 13 V 

0 0.5 0.8 V 

11.5 12 13 V 

0 0 1 V 

11 12· 13 V 

Note; The SP should be connected to the 00 when the sample-hold function is not used. 
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.Clock Characteristics (Ta=25"C) 

Parameter Symbol Conditions Min Typ Max Unit 

Transfer clock frequency f~ - 0.5 - MHz 

Reset gate clock frequency fRG - I - MHz 

Input capacity of 1/>1/1/>2 C~ - 950 - pF 

Input capacity of TG CTG - 150 - pF 

Input capacity of RG CRG - 10 - pF 

Input capacity of SP Csp - 10 - pF 

eOpto-electrical Characteristics 
(V~=VTG=VRG=VSP=VOD=VIS=12V, VIG=OV, f~=0.5MHz, Optical accumulation time=IOms, 

A light source of 2,856K colour temperature, Ta = 25"C) 

Parameter Symbol Conditions Min Typ Max Unit 

Photo response R - 0.8 1.0 1.3 V/lx·sec 

Unequalness of photo response PRNU" 50% of SE - - ±IO % 

Unequalness of adjacent·photo response PRNUN*2 - - - ±4 % 

Saturated output voltage VSAT - 0.8 1.0 - V 

Saturated exposure value SE - - 1.0 - IX'sec 

Dark output voltage YORK - - 1.1 5.0 mV 

DC power consumption PD Voo=13V - 20 40 mW 

Total transfer efficiency HE - 0.92 0.95 - -
Output impedance Zo - - 0.9 1.5 kQ 
Dynamic range DR VSAT/VORK - 600 - -

*1 PRNU= V:vV xlOO [%] *2 PRNUN= V:vV xlOO [%] 

V: Average output voltage of all photo·elements 
V: Output voltage of each photo·element 

V: Average output voltage of adjacent 32 photo-elements 
V: Output voltage of each adjacent 32 photo elements 

.TIMING CHART 

tiNT (Optical accumulation time) 

TG ~~ ________________________________ _ _ __ ........JrL 

J1.1"l.f1..fU"L 
1.039 1.040 1041 IN: 

RG ~IUUUUIUL~LJUL~UIJUUUUL'ULJUL~UIUUIUUIULIULJULJUIUUL llJUlJLJlJUWL 
a~~~ 

, 
I 

~ 

(01 to 014) (81 to 86) (015 to 026) 

Output duration of 1 line 

081 : Output Signal if the sample-hold function is not used. 
082: Output Signal if the sample-hold function is used. 

The transfer clock (1/>1/1/>2) should be given 1,042 times and more. 

~ , ' 

.lJLJlJL.R.luuu 
, I 

~:: 
, . 
I , , , , 
: Dummy: 

Effective output s-I:utput>: 
(51 to 52. 048) (015 to 026); , , , 

,,' 
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.PACKAGE DIMENSIONS 

~ ~ 
--

[Precaution to handle] 

1.638:1:.0.016 
(41.6:1:.0.4) 

1.220 (31.0) 
_ 1.129 (14.mx2.048) _ 

(28.672 (14pm X2.048») 

"- '" \ \ 
f-0.110 (2.8) 'Ch;P Photo 

elements 

~g~) 0.045 
(1.150) 

0.209:1:0.012 0.209iO.OI2 
(5.3:1:.0.3) (5.3:1:.0.3) 

I 

22·pin DIP (CERDIP) 

unit: inch 
(mm) 

1. Handle the CCD line sensor carefully against electro-statics. Though SEA7521H is of such design as to be protected from 
electro-statics, some careless handling may cause the damage. 

2. Wipe off the smear on the front glass with alcohol or the like. Otherwise, it will appear as a dark spot. 
S. Use a visible radiation as the light incident to the device. Otherwise, the performance may not sometimes satisfy the 

specified characteristics. 
4. Don't apply strong shocks to the device, which may cause the damage on the glass or other parts. 
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PF355-01 

SEA7551H 
CCO LINE SENSOR 

.5,000 Bits Photo-element 

.7.um Pitch 

.DESCRIPTION 

The SEA7551H is a 5,000 bits CCD line sensor which has a CCD analog shift register for reading image 

signals. It is possible to read a manuscript of A3 size (29.6cm x 42cm) by 16 line/mm. 

The SEA7551H is appropriate for image scanners, degital copy, and industrial measurement/control systems 

applications . 

• FEATURES 
.Photo element ....................................... 5,000 bits 

.Element pitch ....................................... 711m 

.Data transmit frequency .. ························ ·0.5MHz (Typ) 

.Saturation voltage ·································0.6V (Typ) 

.Saturated exposure value ........................ 2.0 Ix ·sec (Typ) 

.Photo response·······································0.3V/lx·sec (Typ) 

.Improvement of blue response by using PIN photo diodes 

.The signal output circuit has 2 step amplifiers, and it is enough output drive capability . 

• The compensational output circuit is builded in, and it is easy to eliminate reset noise . 

• 2 phases clock for CCD analog shift register 
.Single power supply ............................. '12V 

.Package········································ .. ·····'22-pin DIP (Ceramic) with optical glass 

.BLOCK DIAGRAM 

RG ¢IL CS OD IGl IG2 SS ¢2B ¢IB TG 

ceD Analog shift-regIster 

os ¢2L IG3 IS ¢2A ¢IA 
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,0: : 

.PIN CONFIGURATION 

55 1 22 RG 
as 2 21 ¢IL 
NC 3 20 C5 
¢2L 4 Ul 19 aD 
NC 5 "" 18 NC » 
IG3 6 ..... 17 IGI 

'" IS 7 '" 16 IG2 .... 
5S 8 ::t: 15 55 
¢2A 9 14 ¢2B 
¢IA 10 13 ¢IB 
aD 11 12 TG 

50011 

.ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

V~IA, V~IB, 
Transfer clock voltage V~IL, V~2A, 

V~2B, V~2L 

Transfer gate voltage VTG 

Reset gate voltage VRG 

Output tr. drain voltage Voo 

Input gate voltage VIGI. VIG2, VIG3 

Input source voltage VIS 

Operation temperature Topr 

Storage temperature Tstg 

Soldering temperature/time Tsol 

.ELECTRICAL CHARACTERISTICS 

.Recommended Operating Conditions 

Parameter Symbol 

V~IA, V~IB, 
High level V~IL, V~2A, 

Transfer clock V~2B, V~2l 

voltage V_lA, V~IB, 
Low level V_IL, V~2A, 

V~2B, V~2L 

Transfer gate High level VTGH 
voltage Low level VTGL 

Reset gate High level VRGH 
voltage Low level VRGL 

Output Tr. drain voltage Voo 

Input gate voltage VIGI. VIG2, VIG3 
Input source voltage VIS 
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.PlN DESCRIPTION 

Pin No. Pin Name Function 
1 SS Substrate (GNO) 
2 OS Source of output transistor 
3 NC No Connection 
4 ~2L Last gate clock (second phase) 
5 NC No Connection 
6 IG3 Input gate 3 (for testing) 
7 IS Input source (for testing) 
8 SS Substrate (GNO) 
9 tf;2A Clock (second phase) 
10 tf;IA Clock (first ph~se) 
11 00 Drain of output transistor 
12 TG Transfer gate 
13 tf;IB Clock (first phase) 
14 tf;2B Clock (second phase) 
15 SS Substrate (GNO) 
16 IG2 Input gate 2 (for testing) 
17 IGI Input gate 1 (for testing) 
18 NC No Connection 
19 00 Drain of output transistor 
20 CS Source of compensational output transistor 
21 ~IL Last gate clock (first phase) 
22 RG Reset Gate 

(The NC should be connected to the 55) 

(Vss=OV) 

Ratings Unit 

-0.3 to 15 V 

-25 to 60 °C 

-40 to 100 °C 

260°C, lOs (at lead) -

(Vss=OV, Ta=25°C) 

Conditions Min Typ Max Unit 

11 12 13 V 

0 0.5 0.8 V 

11 12 13 V 

0 0.5 0.8 V 

11 12 13 V 

0 0.5 0.8 V 

11.5 12 13 V 

0 0 1 V 

11 12 13 V 



.Clock Characteristics 

Parameter Symbol Conditions Min Typ Max Unit 

Transfer clock frequency f~ - 0.5 - MHz 

Reset gate clock frequency fRG - I - MHz 

Input capacity of ~'A, ~2A, ~'B, ~2B C~A,B - 600 - pF 

Input capacity of ~'L. ~2l C~l - 20 - pF 

Input capacity of TG CTG - ISO - pF 

Input capacity of RG CRG - 20 - pF 

eOpto-electrical Characteristics 
(V~=VTG=VRG=12V pulse drive, Voo=V,s=12V, V'G=OV, f~=0.5MHz, Optical accumulation time=IOms, 

A light source of 2,856K colour temperature, Ta=25°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Photo response R - 0.27 0.3 - V/lxosec 

Unequalness of photo response PRNU·' 50% of SE 

Saturated output voltage VSAT -
Saturated exposure value SE -
Dark output voltage YORK -
DC power consumption PD Voo=13V 

Total transfer efficiency TTE -
Output impedance Zo -

Dynamic range DR VSAT/VORK 

Output voltage-Compensational output voltage IVos-Vcsl -

., PRNU= V-;/ xlOO [%] 

V: Average output voltage of all photo·elements 
V: Output voltage of each photo'element 

.TIMING CHART 

- - ±IO % 

0.55 0.6 - V 

1.5 2.0 - Ixo5ec 

- 1.2 8 mV 

- 30 40 mW 

0.90 0.95 - -
- I 2 kQ 

- 500 - -
- - 300 mV 

I I 
1.,1 -------------t,.T (Optical accumulation time)-------------~o: 

~~_____ _ ____ ~rL TG 

¢>I,~IL~--~ __ ____ SUL.JLJLJ 

RS 

OS 

CS 

2516 2517 2518 

----LSUl.JlJL 

JljUUIJlJLJWL----- -----~ 
I 'SS I I 

~ ______ 5Ere31n':32~1r(2r(3n.54n.55r(6n.57n. 4999~OOt33~34~ 
I L-JU:UUUUUUUL JU;UL-J--; 
: : -- -- 1 I 
J I I I 
I I I I 

~-----~-----~ 
I I I I 
I I I I 

: Dummy output "'_ Effective output • : ~ummy outPu~: 
(D1 to D32) (51 to 55000) I (D33 to D36) : 

Output duration of 1 line 
I 
I 

The transfer clock (~I, ¢>2) should be given 2,518 times and more. 
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.PACKAGE DIMENSIONS 

1.772±o.o18 (45.0±O.45) 

1.457 (37.0) 

22 
1.378 (35.0) 

~ 
II 

III 

1 \. 

[precaution to handle] 

J.L 

11111 J 
W1U J 

)1 

;;; ... 
3;-. 
q 0 , ~~ 
t ~~ 

"'''' 'f 

22·pin DIP (Ceramic) 

unit: inch 
(mm) 

1. Handle the CCD line sensor carefully against electro-statics. Though SEA7551H is of such design as to be protected from 
electro-statics, some careless handling may cause the damage. 

2. Wipe off the smear on the front glass with alcohol or the like. Otherwise, it will appear as a dark spot. 
3. Use a visible radiation as the light incident to the device. Otherwise, the performance may not sometimes satisfy the 

specified characteristics. 
4. Don't apply strong shocks to the device, which may cause the damage on the glass or other parts. 
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SYSTEMS 

S-MOS SYSTEMS, Il\C. 

A Seiko Epson Affiliate 

Main Office 

2,*60 North First Street 

San Jose, California 95131 

(408) 922-0200 

Eastern Area Sales Office 

10 Burlington Mall Road 

Suite 250 

Burlington, Massachusetts 01H03 

(617) 272-3174 
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