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High-Performance
CMOS Products for the
Low-Power CMOS System

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 aresult, 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 LSl and VLS| products so desirable. As CMOS specialists, we deliver high-quality single-chip microcom-
puters, peripherals, RAMs, ROMSs, 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.)
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S-MOS takes a system approach to CMOS technology, providing the building blocks for a
100% CMOS system.
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1. OUTLINE OF PRODUCTS

11 Product Code

The name assigned to each product is coded to indicate its function and package type.
Example : SRM2016C0
S RM 2016 C o
= T S-MOS SYSTEMS, INC.
Abbreviation of Function
(RM means RAM)
(Please refer to Item 1.2)
Product Number:
Package Code :
: Plastic DIP
: Die Form (Chip)
: Plastic QFP
: Ceramic QFP
: CERDIP, Ceramic DIP
: Plastic SOP
: PLCC, SOJ
: Plastic PGA
: Ceramic PGA
: Plastic Shrink DIP
: Plastic Skinny DIP
: SOT
—— Sub-Code :
The Sub-Code can be used in any of three different ways :
(a) As the User Code for Semi-Custom LSIs
(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

<Z0IVOHZIIrTOO




1.2 S-MOS Product Prefix Guide

121 Standard & Semi Custom CMOS LSlis for Industry

Gate Array Logic Array-- - ---SLA Series
I—Standard Cell Standard Cell----------termemr e SSC Series
—Static RAM —Random Access Memory----------------seeaeaes SRM Series
—Mask ROM Mask Programmed Memory --------------=----=---- SMM Series
I—Single-chip Microcomputer
—Microprocessor Microcomputer, CPU & Peripheral------------------ SMC Series
I—Peripheral
—LCD Driver
*'\I;ggr%'aijngselr)nver Electric DIVer---------- oot SED Series
—Control LSI of Equipment
I—Converter IC L Y o SCl  Series
— Telecommunication LSIs Telecommunications:----------s-srsssemcerarenscecas STC Series
—Image Sensor SENSON- - -aramearrmss st SEA Series
—Hybrid IC Hybrid IC----ereretemenmreemec e ---SHB Series
L-Module IC MOAUIE - -eoeemsemecmsi et SEK Series

12.2 Standard CMOS LSI for Consumers

IC for Watch and Clock TIME Pi@CE -------e-moreevrear oo STP Series
FSingle-chip Microcomputer MiCrocomMPULer--------- e o SMC Series

Melody IC L i SVM Series

1.2.3 Custom CMOS LSI
Low Voltage Operation IC

CMOS Linear IC

High Voltage Operation IC

Device for Battery Operation
A/D « D/A Converter, PLL, VFO, SCF, etc.

High Density Mounted IC

VFD/PDP Driver etc.

Hybrid LS| etc.



2. SPECIFICATIONS AND CHARACTERISTICS

21 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 voitage value is based on a high level power supply (Vop) or on a low level
power supply (Vss).

211 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 voitage exceeding the
specification is applied, the IC may lose functions because of damage to the input protection
resistors or diodes.
(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 devices 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.



212 Recommended Operating Conditions .

The Recommended Operatmg Conditions, such as supply voltage |nput condmons and externa|
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 characteristics are provided for each input pin and power supply pin..These
characteristics are measured- at either the ambient. temperature specified or in the range of the
operating temperatures specified under the worst conditions..

2.2 Symbol Definitions

SYMBOLS PARAMETERS EXPLANATION =
Co Drain Capacitance Static capacitance between output termmal and power
supply terminal on the oscillation circuit.
Ca Gate Capacitance Static capacitance between input terminal and power
) supply terminal on the oscillation circuit.
Ci Input Capacitance Static capacitance between the |nput termma! and the
, power supply terminal.
Cio Input/Output Capacitance Static capacitance between:the I/O terminal and the:
power supply terminal. .
Cu Loading Capacitance Loading static capacntance for the external
components
Co Qutput Capacitance Static capacitance between the output termmal and the
power supply terminal
fxxx XXX Frequency XXX indicates either the function or the terminal name
fmax Maximum. Clock Frequency Maximum Frequency input to the IC from an external pin
fork Clock Frequency Clock Frequency input to the IC from an external pin
fosc Oscillation Frequency Oscillation Frequency
H High level Logical "H"" level
loo (Voo) Supply Current Supply current flows mto the IC from the Voo external
- terminal
Iopa Average Operating Current Average supply current flows into the IC from the Vpp external terminal
lopo Operating Supply Current Voo supply current while operating .
lobs Standby Supply Current. Vop. supply current while standby
I Input Current Current which flows to the input termlnal
lu’ Input Leakage Current ‘| Leakage current which flows to the'input terminal
] High Level Input Current The input current at the ""H'" level input
I Low Level Input Current The input current at the "L level input Ve
lo Output Current Current which flows through the output terminal
lon High Level Output Current Output current when the output terminal voltage is Von
lou Low Level Output Current Qutput current when the output terminal voltage is VoL
o Output Leakage Current Leak current flowed when the poweér voltage is applied to
the output terminal when in the off (high |mpedance)
condition
Iss (Vss) Supply Current Current flowed out of the Vss terminal
L Low Level Logical "L" level
Po Power Dissipation Allowable consumption of the electric power
Ri Input Resistance Built-in resistance for pulling up and pulling down the
input
Ru Loading Resistance Loading resistance for the external components
Ta Ambient Temperature Ambient temperature of the IC
Ti Junction Temperature Junction temperature of the IC
Topr Operating Temperature Surrounding temperature of the IC in operation
Tstg Storage Temperature Temperature of storage area the IC
Tsol Soldering Temperature and Soldering temperature and time

Time




2.2 Symbol Definitions (cont.)

SYMBOLS PARAMETERS EXPLANATION

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

Vi Input Voltage Voltage applied to the input terminal

Vio Input/Output Voltage Voltage applied to the 1/0 terminal

Vin High Level Input Voltage Input voltage which can be judged as “"H" level

Vi 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

Vou High Level Output Voltage Voltage at the "H"" level output

Vou 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

ta Access Time Time between the input of prescription and the output of
the valid data

tacc Address Access Time Time required for obtaining the output of valid data after
the address is given

tacE 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

tre Read Cycle Time Time required for one read cycle

twe Write Cycle Time Time required for one write cycle

t 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

tan 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

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

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

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

trw Pulse Width Pulse width

trP Read Pulse Width Pulse width of the read signal

twe Write Pulse Width Pulse width of the write signal

twR Write Recovery Time Same as the address hold time tan




3. QUALITY ASSURANCE

S-MOS Systems, Inc. supported by the foundation of results acquired through experience in the adoption of
low-power CMOS LS| 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 semiconductor components.

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

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.

< Steps > < Quality Evaluation >
- Planning
l__,{ Study of ® Test Data, Field Data and Process Capabilities are
Specifications used to compare the preliminary specs with the

( st s 1 user’s requirements. Market potential is also checked

___,{_wg—ug't_v_J at this time.

hon .

Test Sample «———————— e ® The test sample is evaluated for basic design
E.S. design and capabilities and for conformance to the product

manufacture

- specifications.
2nd quality i . R .
Engineering Sample«—— evaluation ® The engineering sample is evaluated for quality

assurance within the scope of the manufacturing

cs. e
manufacture conditions.

___.‘ﬂ—J ® The Production Sample is evaluated to determine

c ial Sampl eveluation if the quality level is achievable with the equipment
Decision on start available and under the existing manufacturing
z’,::&;’i'::"" conditions.

Commercial
production

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 productare 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-750B/883C and JIS-C7021 (Japanese Industrial Standards) where applicable.
The application, environment and uniqueness 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 s ready to ship to reverify that the 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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Fig. 3-2 Flow of Quality Assurance Activities in Commercial Production
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Fig. 3-3 Quality Assurance System for Wafer Production
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Fig. 3-4 Plastic Package Assembly Flowchart
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NO GO
G

[0)
Shipping

Table 3-1 Example of Shipping Inspection

O: Each lot is inspected for quality assurance.
O: Specific lot is inspected to
understand process levels.

Shipping Inspection for Pellet
. Standard condition
No. Process Control point (method)
Electrical .
1 characteristics (100%) Wafer process | Determined by product type .
. Exposed to high temperature
2 |Resistance to heat T for short time
- Wire pull
3 | Bondability T Die shear strengh
4 Electrical g T Determined by product types
characteristics/
~55°Cto 125°C (for 30 Min.
5 |Temperature cycle t at each temperature)
6 High temperature N 125°C with Max. fated
with bias voltage applied
Wafer process/
7 | Visual inspection inspection Microscope
process
Shipping Inspection for Plastic package
Wafer process/ |Bumn-in
8 |Screening Assembling Determined by product type
process
Electrical N
9 characteristics (100%) ' Determined by product type
. . . Assembling .
10 |Visual inspection (100%) process Visually checked
—55°Cto 125°C (for 30
11 |Temperature cycle T minutes at each temperature
Electrical Wafer process/ .
12 | characteristics/ Assembling :’:t:;/':::::‘s ch‘;ﬁ:zt
Visual inspection process
13 |High temperature 1 125°C withMax. rated
with bias voltage applied
. Assembling 2 atmospheric (vapor)
14 | Pressure cooking process pressure (at 121°C)
. . Wafer process/ 85°C. 85% RH with M
15 Moisture resistance Assembling , with Max.
(with bias) process rated voltage applied

1



3.3 Reliability Testing

The religbility test includes environmental testing, life testing and mechanical testing. These tests are
made in accordance with EIAJ-IC-121 as-the 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 consideration when the conditions are set for the reliability test.
It is important to conduct tests of new products under conditions tha._tsimvulatem how the product is to be used.
In addition; standard tests are performed.

Table 3-2 summarizes the reliability test items and the factors assoclated with defects. Table 3-3 gwes
an example of typlcal conditions for rellablllty testlng .

.+ Table 3-2 Reliability Test Items and Factors Associated with Defects

Reliability
test items

Factors

- associated
“with |
defects |

Junction isolation

Passivation

Seal

Lead integrity

Solderability

Marking

High temperature
bias .

-O | Die bonding:

High temperature
storage

o|o

O O | Oxides

0 : o) | Metalization

o0

Low temperature
storage

Boil

o

of

ol -

Temperature cycle

Mechanical shock -

OO0 4-O O | O | O | wire bonding

Salt atmosphere

Thermal shock

©)

o|ololololo|o|o

Vibration variable
frequency

o

Vibration constant
frequency

Lead integrity

Bond strength

Resistance to
solvents
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Table 3-3 Typical Conditions for Reliability Test

Test items

Test method

Purpose of test

1,000 hours

z:::?;? Test conditions
EIAJ-IC-12 . .
T \ 02 ! —65°C to 150°C Checks resistance to high apd
emperature cycle MIL-STD-883C 100 cycles low temperatures, and varying
1010-5 temperatures
EIAJ-IC-121
03 0°Cto 100°C Checks resistance to rapid
Th
ermal shock 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 temperature
1008- 2
§ Low temperature EIAJ-IC-121 Ta=—65°C Checks resistance to cold when
% storage 16 1,000 hours exposed to low temperature
8
é . Checks resistance to long-time
. . EIAJ-IC-121 Ta=85°C, 85% RH operation and storage in the
M . g
§ oisture resistance 17 1.000 hours environment with high relative
> humidity
L‘I.:I
JIS-C7021 Checks resistance to corrosion
A-12 35°C, 5% brine through acceleration test
h " .
Salt atmosphers MIL-STD-202E spray, 48 hours with coastal environment simulated
101D atmosphere
2 atmospheric .
Pressure cooker EIAJ-IC-121 pressures (121°C) Chequ resistance to accelerated
18 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 printed
solvents MIL-STD-883C Tnchlproethylene marking to solvent
2015-4 10 minutes
High temperature ElA‘J;?" 121 Ta=125°C Checks resistance to electrical
= stfa dy st;e MIL-STD-883C (steady operation) stress and thermal stress applied
Q 1005-4 1,000 hours for extended time periods
[
5 —ago
Moisture resistance EIAJ-IC-121 -(rrl;teda\F:ol% 8:‘:" Rl'i-‘ed) Checks resistance to long-time use
(with bias) 17 g€ app with high relative humidity :

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

Test method
Test items Purpose of test
; Reference .
standard Test conditions
EIAJ-IC-121 100 Hz to 2,000 Hz
Vibration 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
Vibration 10 gg rz 206 hf Checks resistance to vibration
fatigue MIL-STD-883C XY ou:jszeac or during transportation or operation
20051 »van
o EIAJ-IC-121 1,600G Checks resistance to shocks
8 Mechanical shock 08 3 falls each applied when the product is being
5 for X, Y and Z handled, transported or operated
2
< EIAJ-IC-121 Tension 1.0 kg
5 11 10 seconds (DIP)
o MIL-STD-883C Tension 0.3 kg
= 2004-4 10 seconds (FP) | Checks resistance to forces to
Lead integrity which the lead is subject
EIAJ-IC-121 | during installation or operation
1 Bend 90
MIL-STD-883C 2 cycles: 42 Alloy
2004-4
EIAJ-IC-121 5
. 02 230°C, 5 seconds »
Solderability 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. Itis 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. 3-6 shows that RMA (Returned Material Authorization) process.

14



Customer

(Trouble information/defective product)

Sales Dept.

Action taken to prevent
the trouble from recurring

! Sales Dept. l

(Reporting result of investigation)

Customer

Quality
Control Dept.
Manufacturing Engineering Design Dept.
Dept. Dept.
(Action, result of
investigation)
Design
Dept. Quality Control
Manufacturing Dept.
Dept.
Engineering
Dept.

: Trouble occurs

of the trouble

Failure analysis,
study of action
to take

: Action taken

Fig. 3-5 Route of Actions against Trouble Occuring outside the Company

. Detailed investigation
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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 under 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
temperature 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 temperature 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 different environments and different types of reflow
furnaces will be used. Thus, itis important that packages be checked for quality at the solder-reflow process
before entering mass production.

16



Temp. ('C)

10 sec. Max

<———245°C Max
1 to 5°C/sec

1 to 5°C/sec

9°C/sec. Max

Pre-heating

60 sec. Min | 200 sec. Max

(1) Infrared rays reflow soldering Time

50 sec. Max
<——215°C Max

9°C/sec. Max 1 to 5°C/sec

720 to 100 sec.

(2) Vapor phase soldering ———
Time

Fig. 3-6 Reflow Furnace Temperature Curve
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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 shown in Tabie 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, should 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 (SMC)

PLASTIC FLAT PACKAGE & SOP

Storage Conditions Allowable period
Before open dry-pack (< 35°C) 6 month
25°C. 60% 1.5 month
After open dry-pack 30°C. 80% 12 day
35°C. 90% 3 day (72 hour)
PLASTIC PLCC
Storage Conditions Allowable period
Before open dry-pack (<35°C) 6 month
25°C. 60% ) 2 month
After open dry-pack 30°C. 80% 12 day
35°C. 90% 3 day (72 hour)

Table 3-7 Dryout conditions for SMC

Temperature
125°C 150°C
Package type
PLASTIC QFP, SOP 5 hour 2 hour
PLASTIC PLCC 20 hour 8 hour

18



4. PACKAGE INFORMATION

Package Pin Name Package Pin Name
18pin F18-4
8 pin c8 :pr“ Fa4-2
14pin Cl4 46pf" F46
16pin C16 eopfn F46-5
18pin C18 60pf“ F60
, 20pin €20 pin F60-2
Plastic DIP . Plastic QFP 60pin F60-5
22pin C22 800
24pin c24 sopfn F80
28pin C28 wopfn F80-5
40pin C40 lzgpf" F100-5
42pin c42 pin F128-8
144pin F144-8
160pin F160-8
Ceramic QFP 148pin L148
16pin H16 Ldpi
18pin Hi8 lgpfn Mi:
. . pin
CERDIP ZOan H20 Plastic SOP 24pin M24
24pin H24 24pin M24-2
28pin H28 28pin M28-2
40pin H40 64pin P64
Ceramic PGA 72pin P72
132pin P132
28pin 528 Plastic PGA 89pin G89
Plastic Shrink DIP .
64pin S64
28pin J28
44pi 44
PLCC P J
68pin J68
84pin J84
Plastic Skinny DIP 24pin N24
SOT89 3pin Y3

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



Package Dimension Drawings

Page Code Package Type Page Code Package Type
21 cs 8-pin DIP 29 F60 60-pin QFP
C14 14-pin DIP F60-2 60-pin QFP
C16 16-pin DIP F60-5 60-pin QFP
Cc18 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-pin QFP
C24 " 24-pin DIP F128-8 128-pin QFP
Cc28 28-pin DIP F144-8 144-pin QFP
23 C40 40-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
H20 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 40-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 Js4 84-pin PLCC
38 Y3 3-pin SOT89
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54 36
55 35
— | == =
—— = E
— ‘=| ] é =
——- == PAER —] 2383
60 c=—— F——3085|33 — A& ny
q b Sulsw - Ol
10— 29 54 5‘; g Index 35 E...
— Index —— NS — = =
— — ==
| =— _ ==:
5 —— —
i i i ~ =24 60== \ ) 16
UL LARRUAALLTN JUUGRUDUNORINE 1
6 0.039+0006 23 0.0310006 | ) " 1+ 0006
— 0.014+0.004 (0.8%0.15) A
8o % - (1.0015) (0'35204) i - (0.35+0.15)
e 89,57
87/e¢ EEAES
17 8wl
TR o | 25|° 1
:H:tgggmm g avwslslsisalsislsisisilaisialil boopor
0%03)
0.122 p 0.043+00,,
[EXY) (11303
0.075
unit : inch (1.9 unit : inch
(mm) (mm)
F60-5 T 60-pin QFP 80-pin QFP
(ggﬁ t‘i‘) oggzz tt 00.041)5
0,787:£0.004 f= (25220
(20.0%0.1) 0.787+0004
) (20.0t0.1)
54 36
Qnaanannnannnaann 64 u
55 35
—  o—
— -—‘
E — 3l €5 — 40
— ~lo T —]
60— 305353 =
1|:—__—C: ?:—:29§3§g — é:f ER
— Jndex ——te EREA S
— — Index ﬁ : §g
S5/ e—] o~|lo™
q —024
COVUOououuyuomn____4 | - - =
° Noggeoom (| gore:8 L
N 3 (1.0%01) (0.35%01) g .3 1 0.0310.006 24
§g %E ] g e (0.8+0.15)
a9l @t &5 o " 0.0140004
25 83 gaks RS
sg| © 3g[6 ™
Py S t 0~-12°
.059 0.0
(1.5%03) 2 (fgfgtao,z
0.110 02 )
0.1
(2.8) (2.6)
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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F80-5

80-pin QFP
1.008£0016
) (25.6%04)
0.787 £0004
(20.001)
QA
65 40
— —
— —
—  m—
[ — §; 53
f— = L3R
[ — A INE
f— Index = &5
— —
— d— —
[— —
— —
80— ==}
(0.8+0.1) (0.35+01)
iz
RS
=

unit : inch

100-pin QFP
1.0080016
(25.6£04)
0.787 0004
(20%0.1)
80 31
81 =—— 50
g |5
EE
Index 3; Ra
'— o7
100 31§
1 0.026£0004 0.012£0004
(0.650.1) (0.30t01)
~ &z
fg <3
HG o~
8wl So
3g| °©

%Qz_@xom
0.65+03) 3

o— 1.0.026 +0.012
(0.65%03)
0.063
(16)
unit @ inch unit : inch
(mm) (mm)

S

unit . inch
(mm) mm)
F128-8 128pin qFp | |F144-8 144-pin QFP
1.22810016 (3].204) 1.228£0016 (31.2104)
1.102£0004 (28¢0.1) 1.102£0004 (28+01)
108 73
an
109 72
<
3
Ak 2 &
EE F
8 = 8 2
3¢ 3|
2 g3
i3 HE
- Index -
144 37
y i
1 36
0,026%0004 .012 0,604
(0‘55*.0.1) (0‘310.1)
g
ges
#19 8
s g23
2|S
|\ -%0"‘12. o=

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for
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1.228+0016 (31,204)

160-pin QFP

121

160

0.132£0.004

11020004 (2g+0.1)

120

81

Index

0.02630004 || 00120004 40
(0.65%01) (0.3%01)

80

1.102+0.004 (28+01

41

1.228+0016 (31.2+04¢)

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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1.291 £0.020 148-pin QFP
1 (32.805)
— ume
111 75
L
112 '74
= sk
E index %
148 =38
< R
g 1 om e
oo

O

0.114%0012
(2.9£03)
0.051 0012
(1.303)

o

-

!

)

unit : inch
mm)

0.004Min
(0.1Min)—*]

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



14-pin SOP 16-pin SOP
0.413Max
(10.5Max) O ey
0,402 £0008
(10.2%02) 16 9
14 8 0000007
Index Eolca BER
Ral0g 2| 83
§g |0 S5 39
o =3
1 7 B
RN
1 8 gg 0.327
X R (8.3)
ERII ¥
(().26)8 3¢
+ 6.8 o
3 85|
iz 53 ilaninininlninlil s*
=2 8w o= 050020001 _ T Hooteromig 1 0.031
N S5 / | om 12,7201 —Hoazon § L ©08)
s °F \ At 2%,
0.050+0.004 3 !'| 0016 3e
(1.2701) ~ ) (0.4)
0.016+0004 5 ©
(0.4x01) F 5|
Ss
5
unit : inch unit : inch
(mm) (mm)
24-pin SOP | [M24-2 24-pin SOP
0.610M 0.610Max
(15.5Ma) (15.5Max)
9583 o528 e
24 13 24 13
pnonannononnan nononoaonand g
: %0
g =|3q] ==
H S HE
BelEs 5|8
S 7 [e° o7l a
<
L =l
1 12 1 12 i
g 0.346 L 0.370
ST an @8) S-S (9.4)
85| 3 LFIRE
S| 25 2l e
S @n =1 g9 | o
L 1] 88 L /i 1 | ss L ERN
|ininininisinininininis] ST iniminininisinisinininiS8E ) Noa
0.050 00160006 8 0.050 0.0160004 0.039
—=(1.27) ~H=(042015) S e(127) —H-(0410) ST Lao
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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M28-2 28-pin SOP

0.713Max
(18.1Max)
0.701 £0.004
(17.8201)
28 15
nnnanaonnnong
2 (34
4
8295
=3 e
gourooruoouody
! 14 ¢ o
LE
S5 $e 0.370
§33§ 9.4)
R N
'89' L Y N
0.050
(127) T oo16%00 BT 0(-;{%?
(04z01) 3S
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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-m D0 642:000m b P72 701£0008 o
sennon | [P72 Wy 7eenres
B o
y p -
3 x
§ 3% 3 P
= g3 E gs
e HH - S %
o= g=
8
%3 / g
E;}‘ gé o3 3:5
5|2 SN
s8lg 38 gg
T Hrw TR
00+0.006 ¢0. Olszong A 3:.? 1C0+0008 ﬂlJ[O]ILE;g,I\T,;
(2 5410‘5) o (#0.46100%) G ¢ oo 1897015 (90.46 £0.05) S % A
- . SYRe ] %%
0000000000 2% EEEL
lofoYoToloToYororero)
g o (0Jo] (o]0} g _
tgfloo 1510) $3
i3 |lo® @0 o
S3 |00 (o]0} Sg
LS (0O (010 <
[0]O] [0JO]
[oJoJoJoJoloJoJoJolo]
(JeJolofolojoJolol J
unit : inch unit : inch
(mm) (mm)
[10.701 £0.008 -
P132 o oy 132-pin PGA
0J0.650 £0.004
(0J16.5%0.1)
(>
x
]
= @
i
&
ol I
©_ o%
adI N
. EREE
T —
0.100+0.006 $0.018%0.002 S ER
(2.542015) (g0.46005) S 5[3%
ANAe
0086 gole
@@ o o
@O
g 00
% g 00
N @O
93 0
e~ oL
[oJO
@0
@O
[oJo]
@e
208 unit : inch
(mm)

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for
board layouts. 35



G89]

- 0717200
(C118.229%)

0075

89-pin PGA

(1.9)

§ PR

it

59

a8

g3

X

) [ ﬁHl1

: 012002 i . soo18t0m p o)

(254103 (#046200) 3 3|
l
L
K
J
H
G
F
E
o
c
8

Ale®2000000RRO0O

1234567 89101112

0181
(46)

unit : inch
(mm)

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for
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[J28] RETIrN 28-pin PLCC 44-pin PLCC
e . - 0.690+0.005
(045410‘00;; L (17.53%0.12)
11.53+020
25 19 0.654 £0.008
mimialelalelsh (16.61£0.20)
%—?nn Imieianialnl ﬁng‘?
26 18
E] 40 H28
g p
Index 0 ~| «~ d h ® —
285 S| 82 Q] 29
J S| ss 0 | Index b 83|83
1 [j O’ 1 s m| ow 440 B Sl g
SN 1401 b 3o 93
. e : b 8¢ 82
E\ i d h ol ol
4 12 s uj
0 - 60 nis8
] I |
[ S S D OOOOo oo OO —— y
5 1 11 7 17
0.05010.004 . 0.030%0.002
X .03010.002
(01.02570) (()o_?gto.os) (1.27%01) ‘M
- r——————~
-\
; / K 4 L B
TN
%~ 8 o
] gg 0.015+0.004 gq| 2w
35 2o g 9 - (0.38%0.10) H#3 Hq
g2 0.018 0008 23l 83 Yol Sin Sl N
ol o6 (0.46+0.10) LN P ~Qf o™ 0.620%0.015 —0l ~M
88| 28 - - S8 K& ool o2 1 £0.38 [SAICN
3¢l e 0.420+001s ool 3 - (15.75:0%) =
o~ = X S o
(10_67 t0.38) °
! unit @ inch unit : inch
(mm) (mm)
J68 68-pin PLCC J84 15020008 84-pin PLCC
.990 £0.005 ' s
| (%g.lstm) (30.23+0.12)
1.154+0008
0.954 +0.008 (29.31%0.20) N
(24.23+020) ol B momnnononnananonnas
6 4
T x| s S
q
61 43 d b
: g 5
G g p
d g P o
g gl 8% d | Index h 8] 89
GSE Index g % § S 84Ed il 21 32
10f sol on 1g I S0 =3
WwN D ol ~g
g | O g P~y A&
q o o g D =~
q [i b
q i]
g g ]
q E g
q s 1]
9( , 27 11q p33
SeoomroTooTooaTTE——— 1 A ki = ———— S
10 i 26 2 32
0.050+0.004 0.030£0.002 0.050£0.004 0.030 10002
(1.27¢0.1) (0.76+0.05) (1.27010) (0.76f0v05)
i 3
T 3 L
o g s | 3% BER
3 0.018+0004 S3f 23 R A 0.01820004 $8 23
ol vug (0.46%0.10) adl e hol 08 (0.460.10) ESI S
Lol 88 25 R&| | 23 gs Sn R
Sl S9 0.920+0.015 gg 83 2 éép;‘%ttoaoalas) ol g2
| (2337+038) } .
unit : inch unit : i(nch N
(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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3-pin SOT89

0.1771:0,000
(4.5%01) O~
0.071Max b=
1.8Max) Sie
Nl ,
AN
H o
Ro=
QNN
SINgs
NP
0.0590.059] S<
e —_
(1.5) " (1.5) §§ §§ §§
o2 ~ ~
STo 53 33
&3 3¢ 3e
0.019Max | 1 8c 1T
(0.48Max) J-Lo.owMaxO'
0.021Max (0.48Max)
(0.53Max)
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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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 selectare
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
(@) 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
(@) 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 at the end of the last file. Separate magnetic tapes should
be used for each semicustom LS.

(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 ASCIl 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 00000001FF RETURN.
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(4) Check Sum Calculatlon L B : : < :
The subtraction is made on the assumptnon that the bmary subtractmg devace is used and borrowing is

ignored.
Exampler ¢ & ¢ o 5 Bt I S B
The number of codes (10) is subtracted from the e _ ) Q_QOO .0000
primary value. o o ) L ‘ - [0001 0000
‘ - o c ‘ o 1111 0000
 The upper 8 bits of the location address (00) -« - o v (1) c1) .é (1) gggg
is then subtracted. : RN T
s hen s 1111 0000
The lower 8 bits (00), the record type (00) and - . 1111 0000
the code (7D) are subtracted in sequence. . o —-)0111 1101
) : o ’ ’ ‘0111 0011
next the code (FE) is subtracted. ‘ 0111 0011
-)1111 1110
  0111‘0101
This procedure is repeated until the last code - R " ‘ 0111 0101
is subtracted. ) L ) . —)0010 0000
' ' 0101 0101
The check sum will be 66. 1110 0100
-J)0111 1110
"7 0110 0110

(5) ROM Code Revisions
After the 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.

: 100000007 DFE20C2082E2E00DIFB76F3C31D2ETESS

Record [ T R Code | RETURN
mark . . : . -
Record
Number | type
of codes
Location . . . Check

address - ‘ oo sum

Fig.5-1 Data Format



5.1.2 Flow Chart of Mask ROM Development

CUSTOMER S-MOS SYSTEMS
Project Contact with technician
about ROM development

-

. 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

<

Make the Mask

A isal and affi . Trial Production of
ppraisal and affirmation ceramic sample

I
|
|
|
|
|
|
of the sample |
|
|
|
'}

e ] Trial Production of
mold sample

Mass Production

Delivery of goods




Development Routine l

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

Schedule

(1) Five weeks (standard) — from list confirmation to ceramic sample
(2) Six weeks (standard) — from list confirmation to mold sample
(8) Six weeks (standard) — from sample confirmation to the delivery of goods

42

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

Confirmation of function
characteristics

CUSTOMER S-MOS SYSTEMS
Make Source Assemble system
Program (CP/M)
| ! Source list
] || Obiject list
| |
|
I + :
|
1| Evaluation I,
: Board )
|
Lo 4
Function
Confirmation
* ROM Data (EPROM)
* Mask Option List
L
\
r Data Process
|
[
Data Confirmation
(EPROM, list)
L
Mask Production
Sample Trial Production
Function Trial Products
(ES)
]
¥

L
Mass Production
Trial Products
CS)
]
Y

[ Confirmation on evaluation J

— ‘
Mass Production
(MP)

¥

LDeIivery of goods




CUSTOMER INTERFACE S-MOS SYSTEMS

Examination of Design Manual for
gate array gate array

( MSI Cell Lib

\ ell Library

Start Developing [L
————1 Logic Design} Logic Circut ‘—'—| Resister I

Drawing

- + Fanout Check
Logic

Simulation * Design
Data

NG Too Machine Physical

onfirmatio Specification
\c\li/‘ /\/

Development
Specification

NET
Information

Logic Simulation
Qutput Data

onfirm?®
«Simulation
Result
-Development
Specification,

Test *Automatic
Program| | Configura-
tion
»Automatic
wiring

Tester l Designing
System

Note (1)
OPTION
Design Rule Check
NG TS+ES
Evaluation
OK

Gate Array TS*E
Trial Goods
Evaluation Sheet

| Goods Delivery l——

NOTE) 1. TS is available upon request. Its packaging form is different from that of mass production.
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.
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PF217-03

SRM2114C.s/.,

CMOS 4K-BIT STATIC RAM
@®Low Supply Current

@Access Time 250ns/700ns
@1,024 Words X4 Bits

HDESCRIPTION
The SRM2114Cos,.7 is a 1,024 words X 4 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 SRM2114C2s/.7 usable for widerange of applications from

microprocessor systems to terminal devices.

The SRM2114C,7 is a low power variation of SRM2114Czs.
HPIN CONFIGURATION

IMFEATURES 18pin DIP
@ACCesS time «--reerrerereeeeees 250ns (Max) ~700ns (Max)
@Single power supply --8V+10% 3 to 5V AS ; g Voo
A5 A7
@Low supply current =«-seee Standby : 0.1¢A (Typ)./0.14A (Typ) A O3 16 A8
Operation : 14mA (Typ).”9mA (Typ) a3 O a § 150 A9
@Completely static operation A0 []5 N 1] 101
@TTL compatible inputs and outputs AL U6 (:) 139 1/02
. . - Lol
@3-state output with wired-OR capability ; ; 12 H I;gj
@Operation with back-up batteries ves 0o 0 R/W
.Package ........................... 18_p|n D'P (p|aStiC)
24-pin SOP (plastic)
HBLOCK DIAGRAM
®24-pin SOP
A6 (1 241 Vpp
A5 ]2 23[1A7
A0 . & A4 3 22[1A8
ﬁ; wi § A3C]e ¢ 21[A9
A3 ;:E $ e 4| MEMORY CELL ARRAY NCO5 2 200INC
e g : e
e & = Bax16x4 rocls § 1701
:g 2 AlC]9 16[11/02
A9 A2 1/03
4 CE 11/04
16x4 Vss Fl R/W
NC : no connection
COLUMN | 16
TE —»‘«| COLUMN GATE:
CE (?———J SontroL DECODER ] HPIN DESCRIPTION
4 AO to A9 Address Input
) R/W T R/W Read/Write
R/W Egg]zkou. -1 1/0 BUFFER l CE Chip Enable
1/01 to 4 Data Input/Output
Voo Power Supply (+)
1/01 1/02 1/03 1/04 Voo Power Supply (=)




BABSOLUTE MAXIMUM RATINGS ‘ (Vss=0V)

Parameter Symbol Ratings Unit
Supply voltage Voo —-0.5t07.0 "
Input voltage Vi ‘ -0.5t07.0 v
1/0 voltage . Viro —0.5to Vpp+0.3 \'
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 and time Tsol 260°C, 10s (at lead) —

[ 1:SRM2114Cy7
BRECOMMENDED DC OPERATING CONDITIONS

SRM2114C s SRM2114C; .
Parameter Symbol in Typ Mox Min Typ Max Unit

Supoly voltage Voo 4.5 5.0 5.5 3.0 4.5 5.0 v

u|
PRy g Vss — 0 — — 0 —
ViH 2.2 — Vop+0.3|Vop—0.4 - Vppo+0.3 \
Input voltage

Vit -0.3 — 0.8 -0.3 - 0.4 v

EELECTRICAL CHARACTERISTICS

...... = 0 = = °
®DC Electrical Characteristics (SRM2II4025 Voo =5V£10%, Vss=0V, Ta 40 to 85 C)

SRM2114C7------Vpp=3 to 5V, Vss=0V, Ta=—10 to 70°C

Parameter Symbol — SRMZI.‘ 4Cx n .SRMZI l‘4Cu Unit
Conditions | Min | Typ | Max| Conditions | Min | Typ | Max

Input leakage Current Iu Vi=0to Vpp|—1.0 — | 1.0 |V,=0to Vpp|—1.0f — | 1.0 uA
Standby supply current lobs CE=Vpp—0.2v| — | 0.1| 5 [CE=Vpp—0.2V] — | 0.1] 5 ©A
Operating supply current lobo * C(L:‘ETO\(I)IF';F — ™14 |*35 iﬁ:ﬂn\:k ::i;x: : g :g mA
Output leakage current Lo Vo=0to Vop|—1.0{ — | 1.0 |Vo=0to Vpp|—1.0| — | 1.0 ©A
High level output voltage VoH lok=—1.0mA| 2.4 | — | — |lon=—100pA[Vp-02 — | — \'
Low level output voltage VoL loo=2.0mA | — | — [ 0.4 loc=100A | — | — | 0.2 \"

* CL=0pF Typ7 Max25

<f= IMHz, SRM2114Cas-----Vpp=5V£10%, Vss=0V, Ta= —40 to 85°C)

®Terminal Capacitance " SRM2114Ci7----Vop=3 to 5V, Vss=0V, Ta=—10 to 70°C

Parameter Symbol Conditions Min Typ Max Unit
Input capacitance C V=0V — — 7 pF
1/0 capacitance Ciio Vio=0V - — 10 pF

@AC Electrical Characteristics

oRead Cycte (SRMEIIACE Von=8% oV, Ves=OV, To= 10 to 1)

Parameter Symbol Conditions ASA:?‘MN I:ncaf i'?rﬂ 14':;; Unit
Read cycle time tre 250 — 700 — ns
Address access time tacc *1 — 250 — 700 ns
CE access time tace - 250 - 700 ns
CE output set time tewz 0 — 0 — ns
CE output floating tenz * — 120 — 140 ns
Output hold time ton *1 10 - 10 — ns

A-2



O Write Cycle

SRM2114C25 | SRM2114Cy
Parameter Symbol Conditions n - Unit
4 Min Max Min Max
Write cycle time twe 250 — 700 — ns
Address setup time tas 0 — 0 — ns
Write pulse width twe | 150 - 420 - ns
*
Address hold time twr 0 - 0 — ns
Input data setup time tow 100 — 280 — ns
Input data hold time ton 0 — 0 — ns
R/W Output floating twhz *3 — 120 — 140 ns
*1 Test conditions. [( ):SRM2114Cy7] *2 Test conditions
1. Input pulse level : 0.8 to 2.2V (Vpp— 0.4V to 0.4V) 1. Input pulse level : 0.8 to 2.2V (Vpp—0.4V to 0.4V)
2. tr=tf=10ns 2. tr=tf=10ns
. = Including scope and _ 3. Test circuit
3 . Output load : b+ CL=100pF [jig capacitances (CL=100pF) Voo
4 . Timing reference level : 1.5V (Vpp/2)
To scope sw1
*3 Test conditions A 300Q
1. Input pulse level : 0.8 to 2.2V (Vpp—0.4V to 0.4V) To output terminal
2. tr=tf=10ns v
3. Test circuit oo
5pF
3009 Including scope and
To scope jig capacitances { SW2
A
V.
To output terminal SW s Vss
OSW1, SW2 are closed when measuring tchz.
1kQ OSW1 is open, SW2 is closed when measuring Hi-Z—"High” of tcLz.
5 pF OSW1 is closed, SW2 is open when measuring Hi-Z—"Low” of tciz.
Including scope and] Output turn-on turn-off times
jig capacitances .
Vss Vss CE \t L5Voo/2) 15V voo 2
OSW is set to the Vpp side when measuring Hi-Z—"High” and "High” g " L ez
—Hi-Z of tow or twhz. 1/0 LV L L 05V S5V ven 2
OSW is set to the Vss side when measuring Hi-Z—"Low” and “Low"— (o
Hi-Z of tow or twhz.
Output turn-on turn-off times
R/W 1.5V Vool2t 1.5V Voo 2
1/0
@Timing Chart
ORead Cycle
[ tre -
ADDRESS
— tacc——~ ~—ton
cE AN 2
Lt A tewz
-teLz:
Vou Vor
Dout K Vo Vou \€>—
* R/W is “High” during read cycle.




OWrite Cycle

ADDRESS D( D
t, N twr
cE N\ - A
po——tas—=f t
R/W N
twhz f— tow-
Dout Pgl —-IG

SRM2114Cp5:+++ Ta=—40 to 85°C
WDATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE  (Sniial &2 o= _ 1o 1o 8%)
o ror Symbol Conditions SRM2114C2s | SRM2114C 7 Uniit
aramete ym SRM2114C25{ SRM2114C 7| Min | Typ | Max | Min | Typ | Max
Data retention supply voltage VpoR V,=0or Vpp, CE=Vpp | 2.0| — | 5.5[2.0| — |5.0 v
Data retention supply current lopr Vop=2.0V,25C | Vpp=8.0V,25C| — | — | 2 — | —12.5 ©A
CE setup time t o|—|—]0]|—]— ns
—— setup im R Refer to the figure below
CE recovery time tr tae*] — | — | tre*] — | — ns

*trc: Read cycle time

Data retention timing

Voo -—tcnnq trR—
4.5V
Viu
Vopbr—;
_CE /
ov

* When retaining data in standby mode, supply voltage can be lowered within a certain range.

cannot be performed while the supply voltage is low.

But read or write cycle



HFUNCTIONS

@ Truth Table
CE R/W A0 to A9 DATA I/0 MODE
H X X Hi-Z Unselected
L L Stable Input data Write
L H Stable Output data Read
X:"H or"L"
@®Reading Data

Data can be read out if an address is set while CE is "Low", and R/W is "High”.

@ Writing 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 R/W.
(2) Set the address and apply Low level pulse to CE and R/W.
In each case, data from the DATA I/O terminal is latched at the positive transition of “L” pulse of CE or R/W.
The DATA 1/0 terminal is in high-impedance state when CE is “H” or R/W is "L", so competition of data
driver and memory output can be avoided.

@Standby Mode
When CE is "H’, SRM2114Cgs/17 is in standby mode and only retains the data. In this mode, DATA I/O terminals
are in high-impedance state, and all inputs of addresses, R/W, or data can be any “H” or “L". The current

flowing in the SRM2114C2s1 7 is only leakage current.

HPACKAGE DIMENSIONS

ogoavex 24-pin SOP M2a-2]" 24-pin SOP

BB
X 0.610Max
(15.5Max)

T
%3250

18 10
o W e B W B e O O e B e B

4 13
ananopannn

g
o oo OO OO 312
T 9 . ss | RN
unit ¢ inch 2el3 unit : inch
(mm asls (mm)
] :
La) - INRRRRRLRLLDE
] ! !
—yiores £ 0370
T 20| 32 oo e2 ©.4)
] 0010799 §‘5,
S 8

je2

0.006 10002
(0.15:005)
]

[ ol Yo
as} 50 oo
(0.25 001! 2
ﬁ:tﬁnnﬁu:um% S, NS
i TN\
0.100:0010 001820004  ©8 0.300 -0.355 0.016 0004 0.039
. ° 0.050 ! N
(254:02) __}| (0.46:01) EA (7.62 -9.02) (1.27) (0.401) gg (1.0)
] g
&

*Represents model SRM2114Mas17 that has the same electrical characteristics as model SRM2114Czsn7.




BICHARACTERISTICS CURVES

lopo—Ta lops—Ta - Vin—Vpo ,
()l T wh) v Ta=25C
. Voo =5V i’ = I 24
‘4’,‘» 30 T T 1 g
10 20
+ B
o f Z T
T~ o1 2 o
. .
\\ —
10 08|
04
=40 30 80°C0) “a0 0 0 800 ol Jw
Vi.—Voo lon—Ta lon—Vou
T T T T
W) Ta=25C (mA) Von=2.4V mA)R LI
24 9 N Vop=4.5V—— -2 Voo =5V ]
2. NEERN -10|
1 -7 _g|
{1 \
12 > 6|
‘/
08 ] -5 —a
04 -4 -2
= BT
o 2 5 7 (W) 40 0 40 e 2 5(v)
lo. —Vou lo.—Ta tacc—Ta
(mA), - (mA)) . [ (ns)f LOAD= 1TTL+ 100pF .,
. 6 300 00=5
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b
. / B 200
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/| B
7 150
/—
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/ —
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0 02 04 a0 T 40 05 7 %)W
tacc — Voo . tace — Voo twe—Voo
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PF298-02

SRM2016Co/1>

CMOS 16K-BIT STATIC RAM
@®Low Supply Current
@®Access Time 100ns/120ns
@®2,048 Words X 8 Bits Asynchronous

HDESCRIPTION
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 TTL compatible and the 3-state output allows
easy expansion of memory capacity.

BEFEATURES
QAccess FMIE@ wvrererrerr e SRM2016C10 100ns (Max)
SRM2016C+2  120ns (Max)
.LOW supply CUITENT »roveererrrrmerssnseeeaes standby T 1uA (Typ)
operation : SRM2016C1o  30mA (Typ)
@Complete static operation SRM2016Ci2 25mA (Typ)
@Single power Supply < eeeeeees s 5V +£10%

@TTL compatible inputs and outputs

@ 3-state output with wired-OR capability

@Non-volatile storage with back-up batteries

.Package ................................................ SRM2016010/12 24_p‘n D|P (plaSth)
SRM2016M1o12  24-pin SOP (plastic)
SRM2016N10/12  24-pin Skinny DIP (plastic)

MBLOCK DIAGRAM BPIN CONFIGURATION
a7 01 ~ b Voo
— A6 Q2 230 A8
:‘1’ a5 {3 220 A9
2 . A4 E I3 o 21 ; R/W
8 2 256 A3 5 o 200 OF
A3 % |2 g L Memory Cell Array ne de 5 1ok Ao
A4 2 - 256x8x8 Al d7 Q 18D
AS § A0 (8 8 170 1/08
A6 2 /o1 g9 16[1 1/07
A7 1/02 ] 10 15[1 1/06
A8 fsxs o3 411 14y vos
A9 3 8 Vss 12 1301 1/04
A10O X Decoder Column Gate
EPIN DESCRIPTION
[ 8
AO to A10 Address Input
sed R/W Read/Write
gy Input/Output Buffer OE Output Enable
[ Chip Select
1/01to 8 Data Input/Output
Voo Power Supply (+5V)
1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 Vss Power Supply (OV)




HABSOLUTE MAXIMUM RATINGS . ‘ (Vss=0V)
Parameter Symbol . Ratings Unit
Supply voltage Voo -0.5t07.0 v
Input voltage * A : -0.5t07.0 \"
Input/output voltage* Vi/o —0.5to Vpp+0.3 v
Power dissipation Po 1.0 w
Operating temperature Topr 0to 70 °C
Storage temperature Tstg —65 to 150 ‘C
Soldering temp. & time T sol 260°C, 10s (at lead) —
*V), Vio= —1.0V when pulse width is 50 ns
IMRECOMMENDED OPERATING CONDITIONS (Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage z:: 465 560 565 z
Input voltage Vi 2.2 3.5 Vop+0.3 V'
Vi -0.3* o 0.8 \Y
*ViL(Min )= —1.0V when pulse width is 50ns
IMELECTRICAL CHARACTERISTICS
@DC Electrical Characteristics (Vop=5V£10%, Vss=0V, Ta=0to 70°C)
. SRM2016C1o SRM2016C,2 i
Parameter Symbol Conditions Min | Tyg| Max | Min | Tyg| Max Unit
Input leakage current M Vop=5.5V,Vi=0toVpp | —1 | — 1 | =1 =1 ©A
Output leakage current o CS=Vi,or OE=Vi, Vio=0toVoo| —1 | — | 1 | —1| — | 1 uA
Operating supply current loco CS=Vi, lyo=0mA — | 80 60| — |25 50 mA
Ippo1 Vik=38.5V,Vi,=0.6V,ljo=0mA| — [ 16 | — | — 16 | — mA
Average operating current Ippa Min. cycle, duty=100%, lyo=OmA| — | 30 | 60 | — | 25 | 50 mA
Standby supply current lobs _ CS=Vi — |1.5/80f —|1.5]3.0 mA
lpps1 CS=Vpp—0.2V — 1 1 {5 | —1| 11|50 2A
Output voltage Vou lo.=4.0mA — | —]04] —| — 0.4 v
Vo lon=—1.0mA 24| — | — |24 — | — \"
* Typical values are for reference, with Vop=5V and Ta=25°C assumed
@®Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Input capacitance C V=0V — 4 6 pF
1/0 capacitance Cio Vijo=0V — 6 8 pF

@®AC Electrical Characteristics
ORead Cycle (Vop=5V£10%, Vss=0V, Ta=0 to 70°C)

Parameter Symbol Conditions SF,!MN‘ §Cno Sl.?M2DI §C.: Unit
) . Min Max Min Max

Read cycle time tre 100 — 120 — ns
Address access time tacc *1 — 100 — 120 ns
CS access time tacs — 100 — 120 ns
CS output setup time toz *2 10 — 10 — ns
OE access time toe *1 — 55 — 60 ns
OE output setup time toLz 5 — 10 — ns
l__g_Soutput floating tonz *2 0 40 0 40 ns
OE output floating tonz 0 40 0 40 ns
Output hold time ton *1 10 — 10 — ns
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O Write Cycle (Vop=5V+£10%, Vss=0V, Ta=0 to 70°C)
RM!
Parameter Symbol Conditions S - 2016C10 SRMNI 6C2 Unit
Min Max Min Max
Write cycle time twe 100 — 120 — ns
Chip select time (CS) tew 80 - 85 — ns
Address enable time taw *1 80 - 85 — ns
Address setup time tas 0 - 0 - ns
Write pulse width twp 65 — 70 — ns
OE output floating tonz *2 0 40 0 40 ns
R/W output floating twHz *3 0 45 0 50 ns
Input data setup time tow 45 — 50 — ns
Address hold time twr *1 5 — 5 — ns
Input data hold time toH 0 — 0 — ns
R/W output setup time tow *3 5 - 10 — ns
*1  Test conditions. *2 Test conditions.
1. Input pulse level: 0.8V to 2.2V 1. Input pulse level: 0.8V to 2.2V Voo
2. r=tf=10ns 2. tr=tf=10ns
3. Input/output timing reference level: 1.5V 3. Test circuit T SW1
4. Output foad: frm+CL=100pF © scope 3000
To output terminal
*3 Test conditions.
1. Input pulse level: 0.8V to 2.2V
2. tr=tf=10ns Voo 5pF
3. Test circuit Includes scope
et oot 300Q and jig capacitances/l\ { SW2
A Vss Vss
To output terminal SW ©OBoth SW1 and SW2 are closed when measuring tckz or towz.
O SW is open and SW2 is closed when measuring Hi-z-high of taz or taz.
1kQ O SWi is closed and SW2 is open when measuring Hi-z-low of toz or toz.
SpF Output turn-on turn-off times
Includes scope _
and jig capacitances T

OE 1.5V 1.5V
Vss Vss touz . . ttmz
Hi—~Z —
OSW is set to the Voo side when measuring Hi-z-high and high-Hi-z of 1/0 TRy PO e Y

tow or twhz.
OSW is set to the Vss side when measuring Hi-z-low and low-Hi-z of
tow or twhz.

Output turn-on turn-off times cs \1 Lsv mt
teu " e Loz
i 15V 15V Hi-z . . — Hi-r
R/W 1/0 15V - L 0T =15V
tow W twnz

'/0 Hi—Z 8‘}‘(, - 5 2:: Hi—Z

@ Timing Chart

ORead cycle 1 (OE, CS control, R/W=high) ORead cycle 2 (R/W control, OE=low, CS=low)
ADDRESS X t

. Do ADDRESS Y K
o SOONANN s / Bt ! """'J{ <<
t f—tow RW [/ A
NN Fery | 7777707 o -
=  S— Dout ) 05070S005070702¢, 4 u;é
Dout — K w»—-




OWrite cycle 1 (R/W control,, OE=low)

O Write cycle 2 (R/W control)

EDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY

— ADDRESS
ADDRESS j( )( ~ Fwed -
t " i OF K \
AN A /7 tow
T cs AN N 777777
RIW 4NN Fs - '
™ ,.u,,_.1\ S wi [T AN ANANNNE
PRI W W W W W W W W AN 7777 be—tonz-
Owepe—to} Dout > ); V| \A_\/ ZZ
Din Aow—ef—ton
Din
OWrite cycle 8 (CS control, OE=low)
ADDRESS K
L—tAs—- o 3! 1)
© ZZf T ) AN
RAW N\ /
po—tcH; ;d
Dout :: :: :: 4 :2 ,l < <
toW—wtat

(Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Voor CS=Vppr—0.2V 2.0 — 5.5 v
Data retention current 1ppr Vop=3.0V, CS=2.8V — — 25 uA
Chip se!ect data hold t'f"e teom Refer to the figure below. 0 — — ns
Operation recovery time tr tre * — — ns
* trc: read cycle time

Data retention timing

Voo

tcor

Cs 22v-

Data retention mode

45V vpprz2.0v

CS=Voor—0.2V

4.5V

R
2.2v

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.

MFUNCTIONS
@Truth Table
Cs OE R/W A0 to A10 DATA 1/0 Mode [
H — — — Hi-Z Unselected Iops, loost
L L H Stable Output data Read lppo
L H L. Stable Input data Write lopo
L L L Stable Input data Write lbpo
X:"H or"L”  —:"H", "L" or "Hi -
@®Reading Data

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

In each case, data from the DATA 1/0 terminal is fetched into the SRM2016C10/12 at the last transition of
a sectjon in which both CS and R/W are low. Because the DATA 1/0 terminal is in high-impedance state
when CS or OE 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, SRM2016C10/12 is in the stand-by mode and only retains the data. At this time the DATA

1/0 terminal is in high-impedance state and input of an address, R/W signal, or data is prohibited. When
CS is above Vop—0.2V,current flowing within the SRM2016Ci0/12 chip is only that in the high-resistance

portion of the memory cells and leakage current.

EPACKAGE DIMENSIONS

) 24-pin DIP
1.5443005%
3leren
24 13
Islalalaisialisialiclicliclal
ﬂ:
D
o]
Sa=aca-acpeasaepca~pens,
1 12
LI
0.059 ieas 0.600
a5 BaNT (15.24)
1T SSo¥
i T 1} L N 0 010:3%k
(025788
(o.eos~o.sss) I
FR 15.44~16.64. PP
0100+0000 00187000 § § unit »inch
(2541025) (0.462005) 3 mm
a0
S
*1 *D
24-pin SOP 24-pin Skinny DIP
0.610Max
(15.5Max) 250
250Ma
o(gg%ﬁ?l“)‘ | (3!.751M:x)
1213
24 13 (308)
Q000NN NNOnNg 2 13
AnnnAnnnnnnn
= og]
ioits %3
AL .
S213Y it < inch U000 oo ouUouUUyg
IS . i
3~ unit : |(nncqm) 1 2 unit : inch
mm)
AR EELE) 930
7.62)
1 1 I’J_"
2 5%
-5 0.346 i !
HS) s 8.8) N§
Rul 88 Yo
sgl %3 == o
o™ g4 5 13 ek
61 y [ es L AN £5 22 \0
T T Tl © |- MN.Ss Sotomm.  0.100%000 53 S8 -
0050 ||0.016+0006 % | 0016 loaaion  (254rm T w98 PR
—=(1.27) (0.4201%) S (0.4)

*1 Represents model SRM2016Mio12 that has the same electrical characteristics as model SRM2016C1or12.
*2 Represents model SRM2016N012 that has the same electrical characteristics as model SRM2016C1orr2.
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BCHARACTERISTICS CURVES
lopo—Ta Iopo—VoD Ippa—teye
(mA) (mA)! (mA)
60 Voo =55V 60 Ta=25C 60
=0.8V T5=0.8V /
7
40 40 40
_N-
N-\ /
/
20 20 20
/ Vop=5.5V
Ta=25C ||
o 0 0
[) 20 40 60 () 3 4 5 6 ™| 8o 120 160 200  (ns)
Iopsi—Ta lops1—Vop lon—VoH
(uA) (uA) (mA)
— \\ Vop=4.5V
Vop=5.5V 15 Ta=25C -1s AN TTa=25C
o TE w02y TS2Vop-02V , N
4 N
= 1o // 0 \\
10 Vi N
: V
05 // -5 \
0-1% ] A\
e e s s e s s |
1 1 1 1 1 1 1 1} 0 0
0 20 40 60 ('C) 0 2 4 6 ) 2 3 4 5 (V)
Normalized tacc-tacs*toe—Ta Normalized tacc-tacs*toe—Vop lo.—VoL
| (mA) T
Vop=4.5V Ta=25C 0 Vop=4.5V
CL=100pF] ] C.=100pF Ta=257C
1.2 - 1.2 =
N, /
20
~l \ >
] 1.0 -
1.0 . — h /
10 pd
0.8 0.8 //
0
[ 20 40 60 ('C) 3 4 5 6 V) 0 0.25 05 075 )
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PF299-02

SRM2017C10/12

CMOS 16K-BIT STATIC RAM

@®Low Supply Current
@Access Time 100ns/120ns

@2,048 Words X 8 Bits Asynchronous

MDESCRIPTION
The SRM2017C10n12 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.

MFEATURES
.Access FiME v rv e SRM2017Cio 100ns (Max)
SRM2017C+2  120ns (Max)
.LOW supply CUITENE v vrevrerreeremreecaneeiinn: standby . 1#A (Typ)
operation : SRM2017Cio  30mA (Typ)
@Complete static operation SRM2017Ci2  25mA (Typ)
@Single power Supply rereerreeeseeeienisns 5V +10%

@TTL compatible inputs and outputs

@3-state output with wired-OR capability

@®Non-volatile storage with back-up batteries

.Package ................................................ SRM2017Cron2  24-pin DIP (plastic)
SRM2017Mion2  24-pin SOP (plastic)
SRM2017N1ori2  24-pin Skinny DIP (plastic)

EBLOCK DIAGRAM HPIN CONFIGURATION
S
a7 0 240 vpp
A0 a6 Q2 2301 A8
Al
A2 8 256 Memory Cell Array A5 Q3 221 a9
et ] LU 210 R/W
A3 W
e 5 o 256x8x8 a3 s B 20p TE
A5 & A2 06 3 190 A10
A6 ] aog7 2 18[) CE2
Ay 3 ]I axs n gs 3 170 vos
A8 /01 49 16[] 1/07
3 8 10 150 1/06
A9 X 1702 (f
Gate
A10 [ Decoder| 7] Column /03 (11 140 1/05
Vss 12 13[] 1/04
cEl T, TR Ls HPIN DESCRIPTION
Control
Ce2 Logic
T AO to A10 Address Input
= R/W Read/Write
R/W O——{ Control Input/Output Buffer CET Chip Enable 1
Logic TE2 Chip Enable 2
1/01t0 8 Data Input/Output
Voo Power Supply (+5V)
1/011/021/031/04 1/05 1/06 /07 1/08 LiVss Power Supply (OV)
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BMABSOLUTE MAXIMUM RATINGS

(Ves=0V)

ERECOMMENDED OPERATING CONDITIONS

" Parameter Symbol Ratings Unit
Supply voltage Voo —-0.5t07.0 \
Input voltage* A . -0.5t07.0 \Y
Input/output voltage* V.i/o . —0.5to Vop+0.3 v
Power dissipation Pp 1.0 w
Operating temperature Topr . 0to70 °C
Storage temperature Tstg —65 to 150 °C
Soldering temp. & time Tsol 260°C, 10s (at lead) —
*Vi, Vo= —1.0V when pulse width is 50 ns '

(Ta=0 to 70°C)

. Parameter Symbol . Conditions. . Min Typ ~Max Unit
- Voo 4.5 5.0 5.5 \%
Supply voltage Vss 0 0 0 ; v
ViH 2.2 3.5 Vop+0.3 Vv
Input voltage Vi 03" — 08 v
*ViL(Min )= —1.0V when pulse width is 50ns
MELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)
L SRM2017C 1o SRM2017C12 .
Parameter -Symbol Conditions Min | Tyg] Max | Min | Typ| Max Unit
Input leakage current lu Vop=5.5V,Vi=0to Vpp | —1 | — 1 |—-1] = 1 ©A
Output leakage current lo CElor CE2=Viy,Vio=0toVoo | =1 | — | 1 [—1 | — | 1 uA
. looo CE2=V), lyp=0mA — [ 30 |60 | — | 25] 50 mA
Operating sy| current
perating supply lobor_ |Vin=3.8V, Vi =0.6V, lo=0mA| — | 16 | — | — | 16 | — | mA
Average operating current lopa Min. cycle, duty=100%, ljo=0mA| — | 30 | 60 | — | 25 | 50 - mA
Ipos CE2=Vi4 — 11.5(3.0] —|1.5]3.0 mA
Standby supply current —
y suppy lops1 CE2=Vpp—0.2V — | 1 |5 |— | 1|50 uA
VoL loo=4.0mA - — 0.4 - - 0.4 Vv
tput voltage
Output voltag Vor lon=—1.0mA 24| — | — |2.4] — | — v
*Typical values are for reference, with Vop=5V and Ta=25°C assumed.
®Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
" Input capacitance C Vi=0v — 4 6 pF
1/0 capacitance Ci/o Vijo=0V — 6 8 pF
@AC Electrical Characteristics )
ORead Cycle (Vop=5V£10%, Vss=0V, Ta=0 to 70°C)
SRM2017Cy SRM2017Cy,
t Symbol diti i
Parameter ymbo Conditions Min Max Min Max Unit
Read cycle time tre 100 — 120 — ns
Address access time tacc .l — 100 — 120 ns
CE1 access time tacet — 55 — 55 ns
CE2 access time tace — 100 — 120 ns
CE1 output setup time tewzt 10 - 10 — ns
CE1 output floating teuzt 2 0 40 0 40 ns
CE2 output setup time torze 10 — 10 — ns
CE2 output floating touze 0 40 0 40 ns
Output hold time ton *| 10 — 10 — ns
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O Write Cycle

(Vop=5V+10%, Vss=0V, Ta=0 to 70°C)

- SRM2017C SRM2017C
Parameter Symbol Conditions - 10 - 12 Unit
Min Max Min Max
Write cycle time twe | 100 — 120 — ns
Chip select time (CE1) tewt 80 — 85 - ns
Chip select time (CE2) tewz 80 — 85 - ns
Address enable time taw 80 - 85 - ns
Address setup time tas *1 0 — 0 — ns
Write pulse width twe 65 — 70 - ns
Input data setup time tow 45 — 50 — ns
Address hold time twr 5 — 5 — ns
Input data hold time ton 0 - 0 - ns
R/W output setup time tow .3 5 — 10 — ns
R/W output floating twhz 0 45 0 50 ns
*1 Test conditions. *2 Test conditions.
1. Input pulse level: 0.8V to 2.2V 1. Input pulse level: 0.8V to 2.2V Voo
2. tr=tf=10ns 2. tr=tf=10ns
3. Input/output timing reference level: 1.5V 3. Test circuit To scope SW1
4. Output load: IrL+CL=100pF A 300Q
To output terminal
*3 Test conditions.
1. Input pulse level: 0.8V to 2.2V v
2. tr=tf=10ns Pe 5pF
3. Test circuit Includes scope R
300Q and jig capacitances { SwW2
A Vss Vss
To output terminal sw ©OBoth SW1 and SW2 are closed when measuring tcHz or toxz.
P O SWi is open and SW2 is closed when measuring Hi-z-high of taz or toz.
1KQ O SWt is closed and SW2 is open when measuring Hi-z-low of taz or taz.
5 pF QOutput turn-on turn-off times
Includes scope o
and jig capacitances CE1 or CE2 15V 15V
Vss Vss lm-ﬁ " - towz
- e ye 0.5V Hi—Z
OSW is set to the Voo side when measuring Hi-z-high and high-Hi-z of 1/0 LRI, T CON L ey
tow or twHz.
O SW is set to the Vss side when measuring Hi-z-low and low-Hi-z of
tow or twhz.
Output turn-on turn-off times
R/W 15V 1.5V
tow W twnz
I—, 0.1VHI—Z
1o —= €y Few
=
@ Timing Chart
ORead cycle 1 (CE control) ORead cycle 2 (R/W control, CET=CE2=low)
tac {
ADDRESS tre
E‘ tace ————~ %ton* ADDRESS X K
ceT Tk £ 77 I S e
vee—]  F tom L/ 4 - LANN
ce2 AN o —f mrd "w_g:
. t:;;m _h_ic"l_ Dout
out <
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OWrite cycle 1 (CE control) O Write cycle 2 (R/W control)

twe twe

ADDRESS ¥ X ADDRESS 4 B
taw WR =]
VA R \N iy SRR AN o TTILINOR 1777777
G VANNNNNNNN A7 777777 CE2 ANNNNAN /7777
. taw twr
R/W AR R RN (777777777 R/W N twe———
Lus- twhiz [~ tow
Dout C: E :: E > — @ Dout - —’-__.—/—‘@m

HDATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE (Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Vpor CE2=Vppr—0.2V 2.0 — 5.5 Vv
Data retention current lobr Voo=3.0V, CE2=22.8V — — 25 uA
o sel.ect data hold t'Tne foor Refer to the figure below. 0 — - ns
Operation recovery time tr tre* _ _ ns

* trc: read cycle time

Data retention timing

Data retention mode
Voo 45V vporz20v 45V

teor tr

2Vppr—0.2V
ce 22V CE22Voor—0.2 22V

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.

HEFUNCTIONS
@Truth Table
CEl CE2 R/W A0 to A10 DATA I/0 Mode lop
— H — — Hi-Z Unselected Ipps, Ippst
H L X X Hi-Z Unselected Iboo
L L H Stable Output data Read oo
L L L Stable Input data Write lopo
X:"H or"L” —:"H","L" or "Hi-Z"
@Reading Data

Data can be read out if an address is set while CE1 is held low, and R/W 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 CEi.
(3) Set the address, then apply low pulses to CE1, CE2, and R/W.
In each case, data from the DATA 1/O terminal is fetched into the SRM2017Cio/12 at the last transition of a
section in which CE1, CE2, and R/W are low. Because the DATA 1/0 terminal is in high-impedance state
when both CE1 and CE2 are high or R/W is low, competition of data driver and memory output is avoided.

@Standby Mode
When CE2 is high, SRM2017Cio/12 is in the stand-by mode and only retains the data. At this time the DATA
1/0 terminal is in high-impedance state and input of an address, R/W signal, or data is prohibited. When CE2
is above Vpp—0.2V, current flowing within the SRM2017Ci0/12 chip is only that in the high-resistance portion

of the memory cells and leakage current.

WPACKAGE DIMENSIONS
C24 24-pin DIP
0.600
(15.24)
- Hoo10:38%
‘ ’ - +
(025788
0.608~0.655 |
FG (15.44~16.64)
0.1000010 omsx::)ﬂ 9%
(2542025) (0.46+ 83 unit : inch
S mm

*1 *2
24-pin SOP 24-pin Skinny DIP

0.610Max
15.5Max) 1.250Max
— - — ' L
24 13 (308)
24 13
noooOonoonnnn

0.260
(6.6)

0.307 0004
(7.8201)
0.409 *0.008
(10.4202)

ITIULJUL.I\_TDUUUUL;
1

0.300
7.62)

1 1 (
0.346
(8.8) !

% se i3
é.l ig &2
2 8 b
— 82 B o o
gs| A AL T o055
~ £ 23 025°
0050 ||0016200082 ] 0016 ol o100+001 3£ 52 e
127) (0.42015) Qg 0.4) “(‘3'4312? (é.saxozs>"""§§ ol
unit : inch unit : inch
(mm (mm)

*1 Represents model SRM2017M1oi2 that has the same electrical characteristics as model SRM2017C10r12.
*2 Represents model SRM2017N1on2 that has the same electrical characteristics as model SRM2017C 1or12.
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BMCHARACTERISTICS CURVES
lopo—Ta I5bo—VoD IppA—teye
(mA) g T @A T T T (mA) : T T
Vpp=5.5V ¢ Ta=25C Vop=5.5V
60 C“2=o.sv—‘ 60 =0.8V | 60 Ta=25'C —
- N B, S
20 40
e 40 /
. T — P . .
P
20 20 v 20
0 - - 0 0
‘ 0 20 40 60 () 3 4 5 6 ™ | 80 120 160 200 (ns)
lops1—Ta lops1—Vop lon—VoH
(uA) (uA) I [ (mA) V' AT;I
FVop=5.5V Ta=257C bo=4.
= CF2=Von—0.2V 1.5 —CEZ2Vpo—0.2V -30 Ta=25¢C —|
10 7 |
= -
— 1.0 4 20
r /
1.0 4
05 /] -10
= 7 ~N
0.1 Ve
e e e s e e S
ettt o
[ 20 40 60 ('C) [§) 2 4 6 [\l 2 3 4 5 V)
Normalized tacc*tace1*tacea—Ta Normalized tacc*tace1tace2—Vop lo.—VoL
T T T ] |[ma[ T 1
Voo=4.5V Ta=25C Vop=4.5V
C.=100pF —] C.=100pF—| | 30}—Ta=25TC
1.2 12 =
e \{ 20 ,/
/ A
1.0 — 1.0 /
10
Z
08 08 o
0 20 20 60 (C) 3 4 5 6 ) % 0.25 05 0.75 [
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PF300-02

SRM2018C1o/1

CMOS 16K-BIT STATIC RAM
@®Low Supply Current
@Access Time 100ns/120ns
@2,048 Words X 8 Bits Asynchronous

HDESCRIPTION
The SRM2018C1o012 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.

EFEATURES
.ACCGSS M@ ~vererrrre e SRM2018010 100ns (Max)
SRM2018C2  120ns (Max)
.LOW Supply Current ................................. standby : 1#A (Typ)
operation : SRM2018Cio  30mA (Typ)
@Complete static operation SRM2018Ci2  25mA (Typ)
@Single power Supply «+erereeeesssesessenenns 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)
SRM2018M10n2  24-pin SOP (plastic)
SRM2018N 1012 24-pin Skinny DIP (plastic)

HBLOCK DIAGRAM HPIN CONFIGURATION
0 A7 01 ~ 24P Voo
Al A6 Q2 23] A8
A2 8 § 256 Memory Cell Array A5 O3 221 Ag_
A3 41 8 A4 4 213 R/W
s g 2 256 x8x8 A3 Os Y 20 TET
A5 ; A2 (6 § 190 Aa10
A6 % Al Q7 5 1801 CE2
A7 < J(sxg a0 (s o 17 1/08
A8 /o1 9 16f] 1/07
A9 —L;‘“m-ﬁ. Column Gate 1702 [ 10 1511 1/06
A10 1703 11 147 1/05
Vss []12 131].1/04
(53 Et:: C;-n ‘Cri?I 8 WPIN DESCRIPTION
Ce2 Logic
T AO to A10 Address Input
o R/W Read/Write
R/W O——= Control Input/Output Buffer CE1l Chip Enable 1
Logic CE2 Chip Enable 2
1/01 to 8 Data Input/Output
Voo Power Supply (+5V)
1/011/021/03 1/04 105 1/06 1/07 1/08 Vss Power Supply (0V)
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BMABSOLUTE MAXIMUM RATINGS ' (Vss=0V)
Parameter Symbol . Ratings Unit
Supply voltage Voo -0.5t07.0 \
Input voltage* " ) —-0.5t07.0 Vv
Input/output voltage* Vi/o —0.5 to Vpp+0.3 \
Power dissipation Po 1.0 w
Operating temperature Topr 0to70 °C
Storage temperature Tstg —65 to 150 ‘C
Soldering temp. & time Tsol 260°C, 10s (at lead) —
*V), Vio= —1.0V when pulse width is 50ns
HMRECOMMENDED OPERATING CONDITIONS (Ta=0 to 70°C)
Parameter =~ Symbol Conditions Min Typ Max Unit
Supply voltage z:: 465 5(')0 565 z
Input voltage z::’ _26?3* 3;5 VD%TSO'a \\;
*ViL(Min )= —1.0V when pulse width is 50ns '
BELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics (Vop=5V£10%, Vss=0V, Ta=0 to 70°C)
- SRM2018Cq SRM2018C,, X
Parameter Symbol Conditions Min | Ty8| Max | Min | TyB | Max Unit
Input leakage current Iu Voo=5.5V,Vi=0toVpp | -1 | — | 1 | —1| — | 1 zA
Output leakage current Lo CET or CE2=V, Vio=0toVop | —1 | — | 1 | =1 | — | 1 A
Onerati Ibbo CEl and CE2=Vi, lyo=0mA | — | 80 | 60 | — | 25 | 50 mA
perating supply current
lbbo1 Vik=3.5V,ViLt=0.6V,lio=0mA| — | 16 | — | — | 16 | — mA
Average operating current lopa Min. cycle, duty=100%, lyjo=0mA| — | 80 | 60 | — | 25 | 50 mA
lops CE1 or CE2=Vi4 — [1.5/83.0] — |1.5/3.0 mA
Standby supply current = SET or CE2=Voo—0. V¥ — | 1 [ 50| — | 1 | 50|  aA
Output voltage | Vo loo=4.0mA — | — (0.4 — | —|0.4 v
Vou lon=—1.0mA 24| — | — |24 — | — v
*1 Typical values are for reference, with Vop=5V and Ta=25'C assumed.
*2 CE1=Vop—0.2V and CE2=0.2V or Vop—0.2V, CE2=Vpp—0.2V and CE1=0.2V or Vpp—0.2V
@ Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Input capacitance C V=0V — 4 6 pF
1/0 capacitance Ci/o Vijo=0V — 6 8 pF
@AC Electrical Characteristics
ORead Cycle (Vpp=5V+£10%, Vss=0V, Ta=0 to 70°C)
. SRM2018C1o | SRM2018C12 .
Parameter Symbol Conditions i Max i Yo Unit
Read cycle time tre 100 — 120 — ns
Address access time tacc .l — 100 - 120 ns
CE1 access time tacet — 100 — 120 ns
CE?2 access time tace2 - 100 — 120 ns
CE1 output setup time town 10 — 10 — ns
CE1 output floating tenzt 2 0 40 0 40 ns
CE2 output setup time teLze 10 — 10 — ns
CE2 output floating tenze 0 40 0 40 ns
Output hold time ton *1 10 — 10 — ns
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OWrite Cycle

(Vpp=5V£10%, Vss=0V, Ta=0to 70°C)

Parameter Symbol Conditions SRM2018Co_| SRM2018Cy; Unit
Min Max Min Max

Write cycle time twe 100 - 120 — ns
Chip select time (CE1) tewt 80 — 85 — ns
Chip select time (CE2) tews 80 — 85 — ns
Address enable time taw 80 — 85 — ns
Address setup time tas *1 0 — 0 — ns
Write pulse width twe 65 — 70 — ns
Input data setup time tow 45 — 50 — ns
Address hold time twr 5 — 5 - ns
Input data hold time toH 0 — 0 — ns
R/W output setup time tow .3 5 — 10 — ns
R/W output floating twhz 0 45 0 50 ns

*1 Test conditions.

1. Input pulse level: 0.8V to 2.2V

2. tr=tf=10ns

3. Input/output timing reference level: 1.5V
4. Output load: I +CL=100pF

*3 Test conditions.
1. Input pulse level: 0.8V to 2.2V

*2 Test conditions.

1. Input puise level: 0.8V to 2.2V Voo

2. tr=tf=10ns

3. Test circuit To scope Swi1
300Q

To output terminal

2 tr=tf=10ns Voo 5pF
3. Test circuit Includes scope
300Q and jig capacitances ,{ Sw2
A Vss Vss
To output terminal Sw [e] Both SW1 and SW2 are closed when measunng tcHz or towz.
O SW is open and SW2 is closed when measuring Hi-z-high of taz or taz.
1kQ O SW1 is closed and SW2 is open when measuring Hi-z-low of taz or toz.
5 pF )
Qutput turn-on turn-off times
Includes scope
and jig capacitances
v Vss o
s CE1 or CE2 - Lo
OSW is set to the Voo side when measuring Hi-z-high and high-Hi-z of ﬁt_—_ -
tow OF twhz. o] R L o'::z iz
OSW is set to the Vss side when measuring Hi-z-fow and low-Hi-z of SR T v G 15v
tow OF twhz.
Output turn-on turn-off times
R/W \‘.SV 1.5V
low CHY twnz=
Hi—Z 0.1VHi—Z
1/0 8l o
@®Timing Chart
ORead cycle
tre |
ADDRESS X )t
P—— tacc ——= toHe
El * 777 /
ttACEl—’ F— tcvz
[ cLz1 —
E2 N\ .94 L
tace: — terze
Dout tcLze —= 2
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O Write cycle twe

ADDRESS X X
r towr —
,{
{—- tewz
V.
taw twr b
e
RIW -hs} — twhz -

t tow
Dout

tow —=t— ton —
¢

|

(o]
m)
)

d
%

EDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY

(Ta=0 to 70°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage VooR CE1 or CE2=Vppr—0.2V 2.0 — 5.5 \
Data retention current lpor Voo=3.0V, CEl or CE2=2.8V *? — - 25 uA
Chip select data hold time t — _
P - - ok Refer to the figure below. 0 ns
Operation recovery time tr tre*! _ _ ns

*1 tre: read cycle time
*2 CE1=2.8V and CE2=22.8V or CE2<0.2V, CE2=2.8V and CE1=2.8V or CE1=<0.2V

Data retention timing

Data retention mode

v
oo 45V ypprzoov 45V

tcor t
TET or CE2 = Voor—0.2V — -
CET or CE2 2.2v 2.2v

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.

WFUNCTIONS
@©Truth Table
CEl CEZ R/W A0 to A10 DATA I/0 Mode lop
H X — — Hi-Z Unselected Ipps, lopst
X H — — Hi-Z Unselected lobs, lopst
L L H Stable Output data Read lobo
L L L Stable Input data Write Ibpo

X:"H” or "L", —: "H”, "L” or "Hi-Z"

@®Reading Data

Data can be read out if an address is set while CE1 and CE2 are held low and R/W 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 puise to CE2 or CE1.
(3) Set the address, then apply low pulses to CE1, CE2, and R/W.
In each case, data from the DATA 1/O terminal is fetched into the SRM2018Cio/12 at the last transition of
a section in which CE1, CE2, and R/W are low. Because the DATA 1/0 terminal is in high-impedance state
when both CE1 and CE2 are high or R/W 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 1I/0 terminal is in a high-impedance state and input of an address, R/W signal, or data is prohibited.
When CE1 or CE2 is above Vpbp—0.2V,*current flowing within the SRM2018Ci0/12 chip is only that in the

high-resistance portion of the memory cells and leakage current. o
* CE1=Vpp—0.2V and CE2=0.2V or Vpp—0.2V

CE2=Vpp—0.2V and CE1=0.2V or Vop—0.2V

BPACKAGE DIMENSIONS

C24 e 24-pin DIP

316201

24 13
Aanoanmanonaonn

0.600
(15.24)

I Se53
i 1 1 i N o 010785
— B
0257858
' 0.608~0655 |
3 (15.44~16.64)

0.100+0610 0,01820002 &
(2542025) (0.462005) 3
s

unit : inch
mm
* 1 D
0.610Max : 24-pin SOP 24-pin Skinny DIP
(15.5Max)

24 13
inininininininininintnis

0.260
6.6)

0.307+0004
(7.8101)

ITJLJLJLILJUUULJLJLJU
12

rrpruorrrog . 0300

12§ (7.62)
= 0.346
TS 8.8) 5%
23| 38 ! 3 |
ogl 9% 3%
o1 81 5 o8
85| I 185 P o
L © | un— €51 55 000
ET oF 025"
0050 |{0.016 008 0016 £ 8% o
(1.27) (0.42015) S (0.4) *—. o1o0zoon | | B% oo
o= (ouaioy  (25azom) S8 015
unit *inch unit :inch
(mm) mm

*1 Represents model SRM2018Mio2 that has the same electrical characteristics as model SRM2018C 1012
*2 Represents model SRM2018N 1012 that has the same electrical characteristics as model SRM2018C 1on2.
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BCHARACTERISTICS CURVES
looo—Ta lopo—Vop lopa—teyc
(mA) (mA) (mA)
60 Voo=55V 60 Ta=25C 60
CET.CE2=0.8v CEICEZ=08V /
4
40 40 40 —
"-——_ /
/
20 20 20
Voo=5.5V
Ta=25C
0 [ 0
[ 20 40 60 (‘) 3 4 5 6 ™| 8o 120 160 200 (ns)
lpps1—Ta lops1—Voo lon—Vou
(uA) (uA) I (mA)
— N Voo=4.5V
T Voo =5.5V 1.5 — -15 _ e
- Ta=25C N Ta=25C
CET.CE22Vop - 0.2V TCEITEZ 2Von—-0.2V \
10 4 N
-~ 10 /| ~10 N
1.0 v N
= 05 // -5 \
°-1% Z A
1
L 1 1 1 1 i i 1 1 1 0 0
4} 20 40 60 (C) [} 2 4 6 ) 2 3 4 5 (V)
Normalized taccetace1*tace2—Ta Normalized tacc-tace1*tace2—Voo lo.—Vou
(mA) 1
Ta=25C Vpp=4.5V
Vop=4.5V CL=100pF] | 30 Ta=25C T |
CL=100pF
1.2 12 =
,_/ 20 ’/
1.0 4/
. 1.0
N //
10
08 ; -
08 v
0
0 20 40 60 (') 3 4 5 6 [ 0.25 05 0.75 W)
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PF278-02

SRM2264L Coo/10/12

HIGH SPEED CMOS 64K-BIT STATIC RAM
@®Low Supply Current
@Access Time 90ns/100ns/120ns
@8,192 Words X8 Bits Asynchronous

HDESCRIPTION
The SRM2264L Caorionz 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
memory capacity.
B FEATURES
@Fast ACCeSS time - - rrrrrererrrrrs SRM2264LCgo  90ns (Max)
SRM2264L.Cyy  100ns (Max)
SRM2264LCi2  120ns(Max)

®Low SUPPlY CUITENt: -+ +vcvverrrrreiei standby :0.5uA (Typ)
operation:50mA (Typ)- - 90ns

47mA (Typ):--- 100ns
45mA (Typ)-- 120ns
@®Completely static No clock required
®@Single power sUpPPIly ««+-«xwwrerermmrmmrni 5V +10%
@TTL compatible inputs and outputs
@ 3-state output with wired-OR capability
@®Non-volatile storage with back-up batteries

SRM2264LCo0nonz 28-pin DIP(plastic)

OPackage: - iorrrrreer X .
9 SRM2264 L Mgp/10/12 28-pin SOP(plastic)
RBLOCK DIAGRAM EPIN CONFIGURATION
" )
Ne 1 280 Voo
a12q 2 270 WE
AO A7 O 3 261 CS2
Al N A6 [ 4 2501 A8
A2 7 2 128 " A A5 5 & 240A9
A3 5 § Memory Cell Array as d e g 230 A1l
:g 3 a 12864 X8 a3 d7 N 22hce
A6 @ >< A2 08 Q@ 21[AI10
A7 £ AL 09 & 200 CS1
AB 2 A0 (10 1901 1/08
A {’64"8 vo1di 18[11/07
ALl 6 2 |64 170212 170 1/06
Al2 >3, Column Gate /0313 16 1/05
i Vss14 1501704
8
ST S
cet 8 HPIN DESCRIPTION
cs20-{B5 3
1 AOto A12 Address Input
. w B WE Write Enable
iﬁ & o 1/0 Buffer 3 Output Enable
WEOI85 3 €51, CS2  Chip Select
1101 to 8 Data 1/0
Voo Power Supply(+5V)
1/011/021/03 1/04 /05 1/06 1/07 1/08 Vss Power Supply(  OV)
NC No connection
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B ABSOLUTE MAXIMUM RATINGS ) o (Vss=0V)

Parameter Symbol Ratings Unit
Supply voltage Voo —0.5t07.0 \"
Input voltage* Vi —0.5t07.0 \
Input/Output voltage* Vijo - —0.5to Vpp+0.3 \
Power dissipation Po 1.0 W
Operating temperature Topr 0 to70 C
Storage temperature Tstg —65 to 150 ‘C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
* V), Vio (Min)= —1.0V(Pulse width is 50ns)
B DC RECOMMENDED OPERATING CONDITIONS e (Vss=0V, Ta=0to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage Voo — 4.5 5.0 5.5 \']
Vss - 0 0 0 \'
Input voltage Viu — 2.2 3.5 Voo+0.3 \
Vi — -0.3* 0 0.8 \]
*If pulse width is less than 50ns, it is —1.0V
"9DC Electricsl Characleristics (Vop=5V£10%, Vss=0V, Ta=01070°C)
" SRM2264L.Ce | SRM2264L.C10| SRM2264L.C12 )
Parameter Symbol Conditions - T T - T Unit
Min Typ*'|Max| Min|Typ*'|Max{ Min Typ*|Max|
Input leakage I V=0 to Vpo =1 |=1—=]1|=1]—=]1 uA
loos CS1=Vin or CS2=Vw. [ —|0.5[1.0] —[0.5/1.0] —[0.51.0 mA
Standby supply current Iopst grs lczzc:g%i¥°°_°‘zv —0.5{20 | —{0.5 20 | — |0.5| 20 pA
Average operating current lopa X;(;:V('):q\//\'" teye=Min — 150 (85| — 47|82 —|45|80 mA
Operating supply current | Ippo NI Vil —|35/60|— 35|60 — (35|60 mA
) li/o=0mA
CS1=Vin or CS2=Vu
Output leakage ILo or WE=ViL or OE=Viu [—1|— |1 |=t|—| 1 |—1—|1 ©A
Vio=0to Voo
High level output voltage Vou lon=—1.0mA 2.4/ — 2.4 — [2.4]%| — v
Low level output voltage Vor lo.=4.0mA —(0.2/0.4| —[0.2/0.4] — [0.2/0.4 \Y
*1 Typcal values are measured at Ta=25°C and Vop=5.0V
@ Terminal Capacitance (f=1MHz, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Address Capacitance Capp Vapp =0V — 3 5 pF
Input Capacitance Ci Vi=0v — 5 6 pF
1/0 Capacitance Ci/o Vijo=0V — 6 7 pF
g&ngclgggncal Characteristics (Vop=5V+10%, Vss=0V, Ta=0t070°C)
Parameter Symbol Conditions ?:?T“MLEZ Slail:m:::: :;‘r‘ns;:zz Unit
Read cycle time tre 90 | — | 100 | — | 120 | — ns
Address access time tacc — | 90 | — [ 100 — [ 120 ns
Chip select 1 access time tacst *1 — |90 | — | 100 — | 120 ns
Chip select 2 access time tacs2 — 90 | — | 100 — | 120 ns
Output enable access time toe — | 50| — |5 | — | 60 ns
Chip select 1 output set time touzt 0| — |10 —]10] — ns
Chip select 1 output floating tonzt — | 8 | — |38 | — | 40 ns
Chip select 2 output set time towze .2 10| —]110]—]10]|— ns
Chip select 2 output floating tchze — {35 | — |3 | — |4 ns
Output enable output set time torz 5 — 5 — 5 — ns
Output enable output floating tonz — |8 | — |38 | — | 40 ns
Output hold time ton *1 0] — (10— |10 — ns
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O Write Cycle

(Vpp=5V£10%, Vss=0V, Ta=0t070°C)

SRM2264L.Cyy | SRM2264LCyo | SRM2264LC,,
Parameter Symbol Conditions - - - Unit
Y Min | Max | Min | Max | Min | Max
Write cycle time twe 90 | — [ 100 ) — | 120 | — ns
Chip select time 1 tewr 7% (— | 80 | — | 8 | — ns
Chip select time 2 tewz 7% | — |80 | — | 8 | — ns
Address enable time taw % | — |8 | — | 8 | — ns
*1
Address setup time tas o|—f{0|—1]0]|— ns
Write pulse width twp 60 | — | 60 | — | 70 | — ns
Address hold time twr 0 — 0 — 0 — ns
Input data setup time tow 5 | — | 50 | — | 50 | — ns
Input data hold time ton 0 — 0| — 0| — ns
WE Output floating twhz s — | 35| — | 3 | — | 40 ns
p— *
WE Output setup time tow 5 — 5 | — 5 | — ns
* 1 Test Conditions ”
1. Input pulse level : 0.8V to 2.4V * 2 Test Conditions
2. tr=tf=10ns 1. Input pulse level : 0.8V to 2.4V Voo
3. Input and output timing reference levels : 1.5V 2. tr=tf=10ns
4. Output load I+ Ci=100pF 3. Test circuit to scope swi1
- A 3000
* 3 Test Conditions to output terminal
1. Input puise level : 0.8V to 2.4V
2. r=tf=10ns Voo
3. Test circuit 5pF
3000 [Im:lude scope,test]
tool capacity { SW2
A Vss Vss
to output terminal SwW
Test : tcHzy, temze, tonz  Both SW1 and SW2 are close
ke Test : tcuzy, torze, toz Hi-Z—"H”  SWH is open, SW2 is close.
5 pF ! Test: tcizy, towze, torz Hi-Z—"L"  SW1 is close, SW2 is open.
[Include scope, t%t]/l\ Output turnon turnoff time
tool capacity .
Vss Vss OE L5V _{T—
Test : tow,twhz Hi-Z »"H" and "H" »Hi-Z SW is Voo side “"';k LS e e Hi-z
Test : tow,twnz Hi-Z—"L" and "L" -»Hi-Z SW is Vss side 1/0 Hi-2 15V .- o ggg }——- 15v

Output turnon turnoff time

W.E 15V 1.5V 15V
tow - ot s . -
Hi—Z 0.1v Hi— W :nn-‘_ )
1/0 81v - oIV oA o5 Mz
@Timing Chart
O Read Cycle O Write Cycle (1) (CS1 Control)
twe |
J
tec ADDRESS ) é(
ADDRESS X Tow T
tace ton| == 5 —=tcw
= e 2 ¥ T4 LN X~ p N
F—toa ——— | — cs2 i <
7
cs2 ’E t ’t'
g touze — tew 4
— WE
OF X ¥
==
S a— =

N
tow—=t—ton
Din
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O Write Cycle (2) (CS2 Control). © Write Cycle (3) (WE Control)

.n\, ‘vl\-
ADDRESS X X ADDRESS X X
taw twe Taw Twr
oSt \ £77 oSt X P
t-tas—~ F—tas
cs2 X\ 2 77T cs2 ¥ b
towz—f twe-
WE X £ WE g ¢
twhz (ow—<]
Dout } 17'7\ AW Dout .I =

tow—fe—toH ’| tow —~t—ton
Din~ Din

Note : 1. During read cycle time, WE is to be "H" level. .
2. During write cycle time that is controlied by CS1 or CS2, 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 high impedance state if OE is "H" level.

B DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY (Ta=0t070°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Voor 2.0 — 5.5 v
Data retention current Ioor o o Voo—0.2V or CS250.2V - — 10 uA
Chip select-data hold time tcor 0 — — ns
Operation recovery time tr tre* - - ns

xtrc=Read cycle time

Data retention timing (CS1 Control) i Data retention timing (CS2 Control)

Data hold mode
45V ypprz2.0v

le—— Data hold mode
Voo KAV Voprz20v 45V

toone — t teor ta—]
o o CS12Vpp—0.2V v s oay . ooy 777
B FUNCTIONS
@ Truth Table
Csi cs?2 OE WE A0 to A12 | DATAI/O Mode loo

H X — — — Hi-Z Unselected Ioos, lopst

— L - - — Hi-Z Unselected loos, lopst

L H X L Stable Input data Write Iooo

L H L H Stable Output data Read lobo

L H H H Stable Hi-Z Output disable looo
X:"H or "L", —:“H", “L” or “Hi-Z"”

@Reading data
Data is able to be read when the address is setted while holding CS1="L", 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 CSI.
(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/10/12 at the end of the period
that CS1, WE are "L” level, and CS2 is "H" level. As Data |/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 "H” or CS2 is “L” level, the SRM2264a0/10/12 is in the standby mode which has retaning date
operation. In this case Data |/O terminals are Hi-Z, and all inputs of addresses, WE and data can be any
"H" or “L". When CS1 and CS2 level are in the range over Voo-0.2V, or CS2 level is in the range under 0.2V,
in the SRM2264LCao/10/12 there is almost no current flow except through the high resistance parts of the

memory.
HPACKAGE DIMENSIONS
c28 i~ 28-pin DIP
(37.4Max)

1.445 20004
(36.7201)

~ Db
(13.4201)

0.059 3 0.600
S (15.24)
S

H
1.5) ae
585 .
001088
(02585
0.600~0.655
(15.24~16.64)

o 4
(2541028)  (0.46201) 8
s

(46201

(3.3200%)

unit : inch
(mm)

M28-2 * 28-pin SOP

0.713Max
(18.1Max)
0.701 £0.004
(17.820.1)

0.3312000¢

046520017
(11.8201)

[HIIIIllll.lllllllllllll1

1.

e

)

0.098 0006
(2 5:2013)
0.006+ 60z
(0.152008)
‘ @]ﬁ
53
e
2 0106
@.7)

0.050
(127) o016z B
©4r01) JE

unit : inch
(mm)

*1  SRM2264LMaononz has the same characteristics as SRM2264LCeororra.



BCHARACTERISTICS CURVES

‘Normalized Ippa—tcycle’

Normalized lppa—Vob

Normarized lppa—Ta T
T 10 Vop=5.5V_| /
Voo =5.5V B Ta=25C 12 A
11 lp M 0.9 \
ok 08 \ 10
~ 0.7 y
N 06 08|
09 < 2 /
0.5 0.6
08 ~ /
0.4
04
0.7 0.3 Ta=25C
teye =Min
0.2 0.2
o 20 40 6 (O l
100 : 200 300 500 700 1,000 s s e T W
(ns)
Normalized lpps;—Ta " Normalized Igps1—Voo
o w— . g loH—VoH
FVoo=55V ~ 40—t (mA)
C3=Vop—0.2V Ta=25C Voo=45V
N 7 0[S ¥em=02v Taz 25
/ \
20
/ 10 A\
1.0
1.0
7z 1 5 \
7
\
05—~
Vi
7 \
0 1 2 3 4 5
3 4 5 6 7 )
20 20 60(C (%
Normalized tacc-tacs—Ta Normalized tacc*tacs—Vop lo.—Vou
T (mA)[ vpp=4.5v
= =25C .
vu: 4.5V 3=1300F Ta=25C /
1.1 1.
L1 ~ / /
1,./,/ 11 \ 10 /
L \ / /
0. a 5 /(
0.7 0.
R T R R v 05 10 (V)
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PF315-04

_ SRM20256LCro/12

CMOS 256K-BIT STATIC RAM
®Low Supply Current
@®Access Time 100ns/120ns
@32,768 Words X 8 Bits Asynchronous

HDESCRIPTION
The SRM20256LCioi2 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 *+ ovrrrrrrrrreeer e SRM20256LC10 100ns (Max)
SRM20256LC2 120ns (Max)
.LOW supply CUITENT v rverereerrereresreaaaens s’(andby 1 2uA (Typ)
operation : 13mA /1IMHz (Typ)
.Completely Static v no clock required
.Single power supply .............................. 5V +10%

@TTL compatible inputs and outputs

@3-state output

@Battery back-up operation

.package ................................................ SRM20256LC10/12 28_pin DIP (p'astic)
SRM20256LMio/12  28-pin SOP (plastic)
SRM20256LS10112  28-pin Shrink DIP (plastic)

NBLOCK DIAGRAM EPIN CONFIGURATION

512 Memory Cell Array
512x64%x8

{‘ 64 %8
6 64
:ig ._"‘_‘ID“\{"’”H Column Gate I

X Decoder

1
2
3
4
5
6
7
8
9

019520ZWYHS

Address Buffer

Al4 T
TS o-{CS s
I |control HPIN DESCRIPTION
Logic
] AO to A14 Address Input
OF b0t WE WE Write Enable
WE E:ny(ol 1/0 Buffer % Output Enable
gIc Cs Chip Select
1/01to 8 Data Input/Output
1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 Voo Power Supply (+5V)
Vss Power Supply (OV)
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MABSOLUTE MAXIMUM RATINGS ) (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo —0.5t07.0 \']
Input voltage Vi —0.5* to 7.0 Vv
Input/Output voltage Vijo —0.5* to Vpp+0.3 \
Power dissipation Po 1.0 w
Operating temperature Topr 0to70 ‘C
Storage temperature Tstg —65 to 150 ‘C
Soldering temperature and time Tsol ) 260°C, 10s (Lead only) —
*V), Vyo(Min)= —1.0V when pulse width is less or equal to 50ns
HDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 \
Supply voltage Vss 0 0 0 v
Vin 2.2 3.5 Vop+0.3 v
Input voltage Vi ~0.3* 0 0.8 v
*Vi(Min)= —1.0V when pulse width is less or equal to 50ns
MELECTRICAL CHARACTERISTICS
@DC Electrical Characteristics (Vop=5V£10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions ;‘TnM?rgiisﬁ: ;'?,:w?r‘;f)isl-tj;i Unit
Input leakage i V=0 to Vpp 1| — |t |-1]— 1 ©A
Iops CS=Vi4 — |1.5[3.0] — [1.5]8.0 mA
Standby supply current Topst TS=Vpp—0.2V — 12 [1w0] = 2 [100 A
. Iopa I|/o=\(;:'n AV'L't:'CL Min | — |40 70| — 37|70 mA
Average operating current —
lopas Vi=Vi, Vin - 8| =1 —j13| - mA
lo=0mA tce=1us
Operating supply current lobo Vi=Vi, Vik — | 3 | 65| — | 85 | 65 mA
lijo=0mA
E§=V|H or _VV—E=V3L
Output leakage Io or OE=Vi Viyo=0 to Voo -1 — LI I 1 ©A
Highlevel output voltage Vo lon=—1.0mA 2.4 V-0l — | 2.4 Vp-0.1] — v
Low level output voltage VoL loo=2.1mA — 10.2,04| — |0.2]0.4 \"
*Typical values are measured at Ta=25’C and Vop=5.0V
@Terminal Capacitance (f=1MHz, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Address Capacitance Capb Vapp =0V — — 10 pF
Input Capacitance C V=0V — — 10 pF
1/0 Capacitance Cio Vyo=0V — — 10 pF
®AC Electrical Characteristics
ORead Cycle (Vpop=5V£10%, Vss=0V, Ta=0 to 70°C)
- SRM20256L.Cy9 | SRM20256L.C, .
Parameter Symbol Conditions Min Max Min Max Unit
Read cycle time tre 100 — 120 — ns
Address access time tace .l — 100 — 120 ns
CS access time tacs — 100 — 120 ns
'OE access time toe — 50 — 60 ns
CS output set time touz 10 — 10 — ns
CS output floating tenz .2 — 35 — 40 ns
OE output set time torz 5 - 5 — ns
OE output floating tonz — 35 — 40 ns
Qutput hold time toH *1 10 — 10 — ns

A-32



O Write Cycle (Vpp=5V£10%, Vss=0V, Ta=0 to 70°C)

. SRM20256L.Cyo | SRM20256L.C2 R
P, t bol Conditi Unit
arameter Symbo onditions Min Max Min Max ni
Write cycle time twe 100 — 120 — ns
Chip select time tew 80 - 85 - ns
Address valid to end of write taw 80 — 85 — ns
Address setup time tas .l 0 — 0 — ns
Write pulse width twe 75 — 80 — ns
Address hold time twr 0 — 0 — ns
Input data set time tow 45 — 50 — ns
Input data hold time ton 0 — 0 — ns
Write to Output floating twhHz .2 — 35 — 40 ns
Output Active from end of write tow 10 — 10 — ns
*1 Test Conditions *2 Test Conditions
1. Input pulse level : 0.6V to 2.4V 1. Input pulse level : 0.6V to 2.4V
2. tr=tf=5ns 2. tr=tf=5ns
3. Input and output timing reference levels : 1.5V 3 . Input timing reference levels : 1.5V
4 . Output load CL=100pF 4 . Output timing reference levels :
+5V +200mV (the level displaced from stable output voltage level)
5. Output load  CL=5pF
+5V
1.8kQ
170 1.8kQ
1/0

c 9900

I I c 9900

CuL=100pF (Includes Jig Capacitance) = =
CL=5pF (Includes Jig Capacitance)

@Timing Chart
ORead Cycle OWrite Cycle (CS Control)
toc ol ADDRESS ¥ ~ E
ADDRESS X { — tw— “..
Thco oo [ A NNN\N
s \Y——w—1 7777 7 b
e —T] R —tou W AANNNNNY K 77777777
o 7004 04 04
o —to bout S35 &
Dout M(XB ®-—- Etow—w‘(m‘i
Din

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

|y 1, —— —
ADDRESS ’Ig * B'-I’Jff:: 'l‘i"m high impedance state, whether OE level is
[ Rk //) /) 3. During write cycle time that is controlﬁd by WE, Output
P tas e Buffer is in high impedance state if OE is “H” level.

WE twp
NSk ¥

P twiiz pe——tow
tow=t=ton
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HDATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY (Vss=0V, Ta=0 to 70°C)

Parameter Symbol Conditions Min | Typ Max Unit
Data retention supply voltage Voor 2.0 — 5.5 v
Data retention current Ipbr Vbp=8V, CS=Vppr—10.2V — 1 50 LA
Chip select data hold time tcor 0 — - ns
Operation recovery time tr trc* — - ns

*tpc=Read cycle time

Data retention timing

—Data hold mode

Voo X 45V voorz2ov 45V

_ by T52Vopr—0.2V i
cs 2.2v 2.2V
HFUNCTIONS
@Truth Table
[ OE WE A0 to Al4 DATA 1/0 Mode Ioo
H — — — Hi—Z Standby lops, lopst
L X L Stable Din Write Iopa, Ippat
L L H Stable Dout Read Ippa, lopai
L H H Stable Hi—Z Output disable Ippa, Ippat
@®Read Mode

The Data appear when the address is setted while holding CS=“L", OE="“L" and WE="H". When OE =“H",
Data I/0 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 /O terminals are latched up into the SRM20256LCio/12 when CS or WE
is in positive-going. Since DATA 1/0O terminals are high impedance when CS or OE=“H", bus contention
between data driver and memory outputs can be avoided.

®Standby Mode ‘ oo
When CS is “H” the SRM20256LCro/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 Vop—0.2V, the
SRM20256LCio/12 is in the data retention battery back-up mode, in this case, there is a small current in the
SRM20256LC1o/12 which flow through the high resistances of the memory cells.



BPACKAGE DIMENSIONS

1.472Max '
(37.4Max) 28-pin DIP
1.445 0008
(36(710»\)
28 15
Iulolofalacliclivinlaliclialalialsl
3 2
D ::
o0
byl
e
o)
UUUUUUUUUUUU;—;
§ i
PN
W 3R e
1. N o |0 15.
T EEIES -
& rh AV 0,0101‘31034
W | m (0‘25:%‘0‘)
Ltr 0.600~0.655
§ é (15.24~16.64)
0.100£0010 (0.018+0004 + + L
(2.54:025)  (0.46t01) 5"’ unit © lr:s‘r':1
=
*1
- 0.713Max .
m28-2 (18.1Max) 28-pin SOP
0.70120004
A (17.8%01)
28 15
nonaonononoan
g =|5 4]
S3|es
23185
a%¢
o ov
Ut oooooooroo
1 14 § &
Shsn 0.370
R (9.4)
QTE%
S 180
o —~
ag] L 1, =N
—J s
0.050 o L
(1.27) 0.016:0008 gc’\.‘ OU*%)?)) unit : I';?\'r‘n
(0.4t01) S
28-pin Shrink DIP
1.1Max
(27.94Max)
1.067
(27.1)
28 15
e Wi Wi Vo P i e W i s
ga183
P 2338
O AR A A H A A H A HAFF
1 14
0.4
it _aoie)
o
i 001735
007 0.01930008 P (025708
(1.778) (0.48%01) . § 0.25
E
S9 unit * inch
mm)

*1

Represents SRM20256LMiox2 that has the same electrical characteristics as SRM20256LCronz.

*2 Represents SRM20256LS1n2 that has the same electrical characteristics as SRM20256LCronz.
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MCHARACTERISTICS CURVES
Normalized Ippa—tcycle - Normalized Ippa—Vob
Normarized lopa—Ta 1
T 10 Voo=55Y_| L/
Yoo=55v : Ta=25C 12 y.
11 b 09 \ .
P 08 10
1o N 07 \
N N 08,
09 06
S N
05 AN 06
os N /
04
~ 04
0.7 03 T--'«::'C
=Min
02 02 tor
_
0 20 40 60 (O || [
100 200 300 500 7001,000
(ns) 3 4 5 6 7 W
Normalized lppsi—Ta Normalized lops1—Vop
T } S —
lon—Von
[~ Voo =5.5V 7 4.0 (mA) T
[C5 =Vop-02V 7 Ta=25% Voo=4.5V
5 A 3 ~Yoom02V Ta=25'C
/
4 2
/ 10
\\
10 N
10 + 7 \
7 5
7 N\
os—4L
7 o4 \
3 4 5 6 7 [
20 20 8670 )
N lized tacc*tacs—Ta Normalized tacc*tacs—Voo ) lo.—VoL
T (maA T
- Tam25C Voo=4.5V
Vop=45V . .= 100pF Tas2s'c ]
11 — > P 7
" L1 - H 10 I
00 1 //
08 o, < 5 7
07 08 /
20 40 60 () 4 [ 05 10 W




PF281-02

SRM20256LC T o2

CMOS 256K-BIT STATIC RAM
@Industrial Temperature Range
@®Low Supply Current
@Access Time 100ns/120ns
@32,768 Words X8 Bits Asynchronous

DESCRIPTION
The SRM20256LCTio/12 is a 32,768 word X8 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.

BFEATURES
@Industrial temperature range «------oorceeeeenns —40 to 85°C
.Fast ACCESS HME *rovrrerrerrer e SRM20256LCT10 100ns (Max)
SRM20256LCTq2 120ns (Max)
®Low suppiy CUITENT *+vrrrrrrrerensnsinienanies standby T 2uA (Typ)
operation : 13mA/iMHz (Typ)
.Completely StatiC .................................... no ClOCk required

@Single power supply 5V +10%

@TTL compatible inputs and outputs

@3-state output

@Battery back-up operation

.Package ................................................ SRM20256L.CT1o/12 28-pin DIP (plastic)
SRM20256LMT1o12  28-pin SOP (plastic)

SRM20256LSTi0n2  28-pin Shrink DIP (plastic)

HBLOCK DIAGRAM HPIN CONFIGURATION
A140 1 280 Voo
A0 A12( 2 27pWE
A1 A7 3 26{1A13
A2 5 A6 a4  250A8
A3 N £ 1512 A5 5 I 24DA9
:g E’ § 1> Memory Cell Array A4 6 % 23h A1
5 2 512x64x8 A3 07 Q 22p0E
A6 @ x N
A o A2 {8 & 21pA10
A8 g Al 9 % 20p TS
A9 ] AO ni/08
2 b
ﬁ}(l) %64x8 ) 1/01 [1/07
AL2 6 Y 64 1/02 0 1/06
A13 Decoder Column Gate 1/03 0 1/05
Al4 f Vss 0 1/04
ts o-fCS 8
Control 1 HPIN DESCRIPTION
Logic
1 AO to Al4 Address Input
OF b-J0E, WE WE Write Enable
Control 1/0 Buffer OE Output Enable
WE Logic i
g TS Chip Select
1/01to 8 Data Input/Output
1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 Yoo Power Supply (+5V)
Vss Power Supply (OV)
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T

MABSOLUTE MAXIMUM RATINGS . RIS ' (Vss=0V)

Parameter ) Symbol | . Ratings Unit
Supply voltage Voo —0.5t07.0 v
Input voltage ) Wy ) -0.5*t07.0 v
Input/Output voltage Viro . —0.5* to Vpp+0.3 Vv
Power dissipation Pp o 1.0 \
Operating temperature Topr —40 to 85 ‘C
Storage temperature Tstg —65 to 150 C
Soldering temperature and time Tsol 260°C, 10s (Lead only) —
*V), Viio(Min)= —1.0V when pulse width is less or equal to 50ns )
BDC RECOMMENDED OPERATING CONDITIONS }  (Vss=0V, Ta=—40 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 \
Supply voltage Vss 0 0 0 v
Vin 2.2 3.5 Vop+0.3 \'
Input voltage Vi 0.3* 0 08 v
*Vi(Min)= —1.0V when pulse width is less or equal to 50ns
EELECTRICAL CHARACTERISTICS :
@DC Electrical Characteristics (Vop=5V+10%, Vss=0V, Ta=—40 to 85°C)
Parameter Symbol Conditions slimz'l('))?:iLcMTali ;’Trzgszil_ﬂa'i ‘ Unit
Input leakage Iy V=0 to Vop -1 — 1 -1 — 1 LA
) loos CS=Vn — | 1.5(80| — |1.5]3.0 mA
Standby supply current loost TS=Vpp—0.2V — 2 [200] — | 2 [200] A
Vi=Vi, Viy :
. loba ll/0= 0mA tcyc =Min - 40 70 - 37 70 mA
Average operating current -
IooAT Vi=Vi, Vin — === m
. ||/o=0mA tcyc =_1#S . .
Operati Vi=Vi, Vin _ _
perating supply current lobo - 35 | 65 35 | 65 mA
‘ . lio=0mA
. C$=V|H or WE=V|L
QOutput leakage o or DE=Vm Vyo=0to Voo -1 — 1 -1 — 1 ©A
Highleveloutput voltage Vou lon=—1.0mA 2.4 Voo-0)] — | 2.4 V-0l — \i
Low level output voltage VoL lo.=2.1mA — [0.2]0.4] — 10.2/0.4 \i
*Typical values are measured at Ta=25°C and Vop=5.0V
@®Terminal Capacitance (f=1MHz, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Address Capacitance Caop Vapp =0V — — 10 pF
Input Capacitance C V=0V — — 10 pF
1/0 Capacitance Ci/o Vio=0V — — 10 pF
®AC Electrical Characteristics :
ORead Cycle (Vop=5V+10%, Vss=0V, Ta=—40 to 85°C)
' - SRM20256L.CT o | SRM20256LCT, .
Parameter Symbol Conditions Min Max Min Max Unit
Read cycle time tre 100 — 120 — ns
Address access time tacc - 100 — 120 ns
CS access time tacs oo — 100 — 120 ns
OE access time toe — 50 — 60 ns
S output set time toz 10 — 10 — ns
CS output floating touz . - 35 — 40 ns
OE ‘output set time toLz 5 — 5 — ns
OE output floating tonz — 35 — 40 ns
Output hold time ton *1 10 — 10 — ns
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O Write Cycle (Vop=5V+10%, Vss=0V, Ta=—40 to 85°C)

- SRM20256L.CT1o | SRM20256LCT;, .
P bol Unit
arameter Symbo Conditions Min Max Min Max ni
Write cycle time twe 100 — 120 — ns
Chip select time tew 80 - 85 - ns
Address valid to end of write taw 80 — 85 — ns
Address setup time tas .l 0 — 0 — ns
Write pulse width twe 75 — 80 — ns
Address hold time twr 5 - 5 — ns
Input data set time tow 45 — 50 — ns
Input data hold time ton 0 — 0 — ns
Write to Output floating twHz .2 - 35 — 40 ns
Qutput Active from end of write tow 5 — 5 — ns
*1 Test Conditions *2 Test Conditions
1. Input pulse level : 0.6V to 2.4V 1. Input pulse level : 0.6V to 2.4V
2. tr=tf=5ns 2. tr=tf=5ns
3. Input and output timing reference levels : 1.5V 3. Input timing reference levels : 1.5V
4 . Output load CL=100pF 4 . Output timing reference levels :
+5V +200mV (the level displaced from stable output voltage level)
5 . Output load CL=5pF
+5V
1.8kQ
1/0 1.8kQ
o S 9900 o

I I c 9900

CL=100pF (Includes Jig Capacitance)
@Timing Chart

CL=5pF (Includes Jig Capacitance)

ORead Cycle OWrite Cycle (CS Control)
1, -l
we -
tc | ADDRESS X }
ADDRESS X % -7 — Tow— et
thce o T3 \k B NN
s Y g7 o
= taz oo L EEANNNNNNN { K77 77777
L3 K77X707
tor o—tom bt 553D Vor 7
Dot K XX) tow—et=ton
Din
Note :

OWrite Cycle (2) (WE Control _
rite Cycle (2) ( ) 1. During read cycle time, WE is to be “H” level.

2. During write cycle time that is controlied by CS, Output

| — |
AODRESS ’k e % ﬁ;ﬁer :im high impedance state, whether OE level is
™ e or “L".
T3 AN\ Nk 3. During write cycle time that is controlled by WE, Output
oths

Buffer is in high impedance state if OF is “H” level.

wp*

e 3®E___J‘

F—tow’ R
Dout

tow=f=tow
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DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY

(Vss=0V, Ta= —40 to 85°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Vpor 2.0 — 5.5 \
Data retention current Ioor Vop=3V, CS=Vppr—0.2V - 1 100 A
Chip select data hold time tcor 0 — — ns
Operation recovery time tr tre* — —_ ns
*trc =Read cycle time
Data retention timing
—— Data hold mode
Voo AV ypopzaov 45V
tcor . tr
3 207 CS=Vppr—0.2V 2oV
BFUNCTIONS
@®Truth Table
CS OE WE A0 to Al4 DATA 1/0 Mode lop
H — — — Hi—2Z Standby lops, lppst
L X L Stable Din Write Ippa, lppai
L L H Stable DOUT Read Ippa, lopai
i H H Stabie Hi—Z Output disabie iDDA, iDDAI
@®Read Mode

The Data appear when the addresses is setted while holding CS =“L”, OE=“L” and WE="H". When OE
=“H" Data I/0 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 1/0 terminals are latched up into the SRM20256L.CT10/12 when CS or
WE is in positive-going. Since DATA /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 1/0 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 Vbp—0.2V, the
SRM20256LCTi0/12 is in the data retention battery back-up mode, in this mode, there is a small current in
the SRM20256L.CT10/12 which flow through the high resistances of the merﬁory cells.



HPACKAGE DIMENSIONS

1.472Max ]
(37.4Max) 28-pin DIP
1.4452000¢
(36.7201)
28 15
mAonnoooaoannnonononn
iz
0|
v
oz
=
dUUUUUUUUUuUUyuU
1 14
35
0.059 iS58S 0.600
4 15) o= (15.24)
5S[cY .
{ T [ A 0.010°8580
—3 0.600~0.655
&g (15.24 ~ 16.64)
0.10040010 (.01820004 % & L
?2‘150.?,0,25) (0.4620.1) E,g unit : I(':cn’:n)
o
0.713Max .
(18.1Max) 28-pin SOP
0.70120004
R (17.8201)
o
RER
=3 |ox
-
R8I
o O]
1 PP B
SEgo 0.370
§9‘?§§ (9.4)
o 82
3s L 1 EE
0.050 o
(1.27)  0.016+0004 “éa .u.‘%ff%? unit : inch
(0.4t01) 23S (mm
Al 28-pin Shrink DIP
27.¢ ax)
1.067

%

0.346
(8.8)
0.425
(10.8Max)

1 14
0039
e (10) ‘5;;\.

53 5
 — 1 }*[
007 0,0192006¢ =

1.778) 04809 <5

z3

Sy

unit : inch
(mm)

*1

Represents SRM20256LMT 10112 that has the same electrical characteristics as SRM20256LCTon2.

*2 Represents SRM20256LSTon2 that has the same electrical characteristics as SRM20256LCTorr2.
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BCHARACTERISTICS CURVES

Under measurment
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KF087
PF369-01

SRM21256Ns5/45/55

CMOS 256K-BIT STATIC RAM

\\@\ﬁ@iﬁg ®Low Supply Current
@Q@ @Access Time 35ns/45ns/55ns

@65,536 Words X4 Bits Asynchronous

HDESCRIPTION
The SRM21256Na3s/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 TTL compatible and the 3-state output allows
easy expansion of memory capacity.

HFEATURES

@Fast access time-++s++sseeveeecccceseeess.SRM21256N35 35ns(Max)
SRM21256N45 45ns(Max)
SRM21256Nss 55ns(Max)

@Low supply current «-«--+ R stand-by : 3mA(Max)
operation : 120mA(Max)

@Completely static sseesseeeerseceesennneeno clock required

@Single power SUPPly seeeseereresssscsnses5V 0%

@TTL compatible inputs and outputs

@3-state output

@Package SRM21256N3s/45/55 24-pin Skinny DIP (300 mil plastic package)
HBLOCK DIAGRAM HPIN CONFIGURATION
—

AO A0 []1 241 vpp
:; Al 2 23[7 A15
A3 8 g 256 A2 []3 22[1 A14
A4 w1 § v Memory Cell Array A3 4 , 21[JA13
A5 5 Q 256 %256 x4 A4 []5 2 20[1 A12
26 E x A5 []6 1\_) 197 A11
e " A6 }7 & 18[JAL0
A9 g A7ds g 17[1/04
A10 2 256 x4 A8 ]9 16[11/03
All A9 [J10 15[ 1/02
A12 TS 11 14[711/01
Al3 8 M 256 Column Gate Vss ] 12 13 WE
Al4 |+ Decoder }—+# ss
Al5

c HPIN DESCRIPTION

[ Control &3

Logic

T AO to A15 Address Input

WE WE Wr-ute Enable
WE Control 1/0 Buffer cs Chip Select

Logic 1/01 to 4 Data Input/Output

Vop Power Supply (+5V)
1/01 1/02 1/03 1/04 Vss Power Supply (0V)
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MABSOLUTE MAXIMUM RATINGS = ' : C O (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Vop —0.5t07.0 \"
Input voltage V| —-0.5* t0 7.0 \"
Input/Output voltage Vijo —0.5* to Vpp+0.3 \'
Power dissipation Pp 1.0 w
Operating temperature Topr 0to70 ‘C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (Lead only) —
*V,, Viio(Min)= —3.0V when pulse width is =20ns
HDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0 to 70°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 Vi 2.2 — Voo +0.3 v
Vi —0.3* — 0.8 \

*ViL(Min)= —3.0V when pulse width is =<20ns

HELECTRICAL CHARACTERISTICS

@®DC Electrical Characteristics (Voo =5V+£10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Input leakage I Vi=0 to Vpp -1 — 1 LA
Ipps CS=Viy — — 10 mA
Standby supply current loos! TS=Vog—0.2V — — 2 Y
Average operating current Ippa o =X:: AV'L’t::lH: Min - — 120 mA
Output leakage Lo ES_VT/Z: (;’ ;:V\f; :v'L -1 — 1 uA
High level output voltage VoH lon=—4.0mA 2.4 — — v
Low level output voltage VoL lo.=8.0mA ) — — 0:4 \
@®Terminal Capacitance (f=1MHz, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Address Capacitance Caop — — 10 pF
Input Capacitance C —. - 10 pF
1/0 Capacitance Cijo — — 10 pF
®AC Electrical Characteristics
ORead Cycle (Vpp=5V£10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions SRMZIMGN” SRM2I256N45 SRW'ZNN“ Unit
Min | Max | Min | Max | Min | Max
Read cycle time tre 35 | — | 45 | — | 55 | — ns
Address access time tacc *1 — | 3| — | 4 | — | 55 ns
CS access time tacs — |8 | — |45 | — | 5 ns
CS output set time toz v 5| — |5 |—|5]|— ns
CS output floating teHz 0 |15 0 20| 0 | 25 ns
Output hold time ton *1 5 | — 5| — | 5 | — ns
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O Write Cycle (Vop=5V£10%, Vss=0V, Ta=0 to 70°C)
- SRM21256Ng5| SRM21256N4s | SRM21256N55 R
P t Symbol Condit Unit
arameter ymbo onditions Min | Max | Min | Max | Min | Max n
Write cycle time twe 3% | — | 45 | — | 55 | — ns
Chip select time tew 30 | — | 40| — | 50 | — ns
Address valid to end of write taw 30 | — |40 | — | 50 | — ns
Address setup time tas .l 0 — 0 — 0 — ns
Write pulse width twe 25 | — | 35| — | 45 | — ns
Address hold time twr o|— (0| —]0]|— ns
Input data set time tow 15| — 20| — |2 | — ns
Input data hold time ton o|—]0|—]|0]|— ns
Write to Output floating twhz 2 0 15| 0 | 20| 0 | 25 ns
Output Active from end of write tow 0| — |0 | —]10]|— ns
*1 Test Conditions *2 Test Conditions
1. Input puise level: Vss to 3.0V 1. Input pulse level: Vss to 3.0V
2. t=t=5ns 2. t=ty=5ns
3. Input and output timing reference levels: 1.5V 3 . Input timing reference levels: 1.5V
4 . Output load C.=30pF 4 . Output timing reference levels: +200mV (the level displaced from
stable output voltage level)
Load 1 +5V 5. Output load Gy=5pF
4809 Load 2 +ov
Dout 480Q
255Q 30pF* Dout
255Q SpF*
*Including scope and jig.
*Including scope and jig.
@®Timing Chart
ORead Cycle OWrite Cycle (1) (CS Control)
tw -l
. ADDRESS ) 3 }
ADDRESS - (. - = Z7 ; = ——tow P
- \CC LOH' b ta od

* |——-——(cu JI?—lv;nz WE :::;::: );;;;;;;;;
DouT —:Lm

OWrite Cycle (2) (WE Control) Note : During read cycle time, WE should be “H” level.
[ we -l
ADDRESS )k }
[ NSk 177777777
p a5 o
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BEFUNCTIONS

@®Truth Table
[ WE A0 to A15 DATA 1/0 Mode Ibp
H * * Hi-Z Standby lobs, lppst
L L Stable Din Write lopa
L H Stable Dout Read lopa
* 1 “H” or “L”
@®Read Mode

The Data appear when the address is setted while holding CS=“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 CS.
(2) Hold CS=*“L", 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 1/O terminals are latched up into the SRM21256N when CS or WE is

in positive-going. Since DATA 1/O terminals are high impedance when CS="“H", the contention on the data
bus can be avoided.

@®Standby Mode

When CS is “H” the SRM21256N is in the stand-by mode. In this case, Data I/0 terminals are in Hi-Z, so that
all inputs of addresses, WE and data can be any “H” or “L”.
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HEPACKAGE DIMENSIONS

24-pin DIP

1.250Max
[N (31.751Max)
1.213
(30.8)
24 13
sinininisininininininis
89
N g
o€

oo
1

"gwj

2
0.300
(7.62)
£
s
! Z= / \
8x
<2
oL
T £T 100!
o132 ot
25 =@ "
® s 0.10020010 85 oo \’L‘__ ’»(
0.019:20 (2.54£0.25) 5w 0°
(0.480.1) g 3O 150
unit : inch

(mm)
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BCHARACTERISTICS CURVES

Under measurment



PF051-05

SMM2364C

CMOS 64K-BIT MASK ROM

@®Low Supply Current
@®Access Time 350ns/450ns
@8,192 Words X 8 Bits Asynchronous

HEDESCRIPTION
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.

BFEATURES
.ACCESS M@ v rrer e e 350/450ns
.LOW supply CUIMENT *#rrerrrrrerrrrnnessnanieneeeees standby : 01 /4A (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 -+ -wrrrrrrrr et 24-pin DIP (plastic)
HBLOCK DIAGRAM Il PIN CONFIGURATION
00 01 02 03 04 05 06 07 —
[ a7 O af Ve
| a6 [2 23 A8
Lol R b
= naole
CE/CE Buffer Output Buffers A e af) a2
a3 Js ‘£ 0y CcE/TE
l 8 A2 le 5 150 A0
5 8 2 A g g 180 An
"o Eam é ram Y Select Ao Qs 8 "p o7
Al S 0 [ 16{] o6
A2 * 2x38 or [ 15{] o5
A3 02 [u [l o4
A4 Z_ [ vie [u2 131 o3
o
A5 §
A8 ] 5 HPIN DESCRIPTION
A7 3 8 K 256 ROM Array
o
A8 277 8 8192x 8 AO to A12 Address Inputs
x —
A9 CE/CE Chip Enable
ATO 00 to O7  Data Qutputs
All
A12 Voo Power Supply (+5V)
Vss Power Supply (  0V)
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. MABSOULTE MAXIMUM RATINGS (Vss=0V)
Parameter. - Symbol Ratings Unit
Supply voltage Voo —0.3t0 7.0 \
Input voltage Vi —0.3 to Voo+0.3 "
Output voltage Vo —0.3 to Voo+0.3 v
Power dissipation Po ) 1.0 w
DC output current lo 10 mA
Operating temperature Topr —65 to 150 °C
Storage temperature Tstg —10 to 70 °C
Soldering temperature and time Tsol 260°C, 10 s (at lead) —
M ELECTRICAL CHARACTERISTICS
@®DC Characteristics ‘ (Voo=+5V+10%, Vss=0V, Ta=—10 to +70°C)
Parameter Symbol Conditions Min Typ Max Unit
High level input voltage Vin ) 2.2 — Voo+0.3 \
Low level input voltage \ -0.3 e 0.8 v
Input leakage current I 0=Vi=Vop -1.0 — 1.0 uA
CE=Vss+0.2
Standby supply current lops % =Vop—0.2 — — 40 uA
Operating supply current lobo with output open —_ 15*/12 40*/30 mA
Output leakage current Io 0=Vo=Vpp -=1.0 — 1.0 kA
High level output voltage Vou lon=—1.0mA 2.4 — — \
Low level output voltage Vou loo=2.0mA — — 0.4 \
Input capacitance Ci f=1MHz — —_ 7 pF
Output capacitance Co f=1MHz — — 10 pF
*at access time 350ns
@AC Characteristics (Voo=+5V=10%, Vss=0V, Ta=—10 to + 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Address access time tace CL=1TTL+100pF — — 350/450 ns
CE access time tace Vin=2.2V, Vi,=0.8V — — 350/450 ns
Output floating tor VoH=2.2V, VoL=0.8V — — 150 ns
Output hold time tou tr=tf=10ns 0 — — ns

@Timing Chart

ADDRESS ><
CE/CE
tace ton tor
OUTPUT ¥ Vou Vo
DATA OUT
. K Vou Voo
tace
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W FUNCTIONS
@Truth Table

CE CE A0 to A12 00 to O7 MODE
H X Hi-Z Standby
H L Stable Output data Read
X:Horl)
@®Read mode
Data can be read by simply setting an address-with CE held at “H” or CE at "L".
@Stanby mode

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.

H PACKAGE DIMENSIONS

C24 24-pin DIP

1.260Max
(32.0Max)

1244 "
316100

24 13
nnonononoooon

i
0|
ol

DoooooouUuUg

L 11 Y L \ 001055
{02588

0.608 - 0.655
(15.44 - 16.64)

0.1000010 0.018+0002 S ©
(2.54+025) (0.46200%)

unit : inch
(mm)
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BCHARACTERISTICS CURVES

lopo—Ta loos—Ta lo.— VoL
(ma) T T (] (ma) v
Voo=8V - 16
30 —-t — -
I I 14
—
50ns 7
T 1.0 12
20 ~ /
10 /r
S 01 8
~— = s /]
10 7
l’ N g
Ta =257T
001
Voo = 2
had 51% Voo=5V
T T T T ) E— — Il 1
o T4 1 o
40 o 40 80 (T) 40 [ 40 80 (t) 02 04 06 08(V)
lo.—Ta lon—Von lon—T.
(ma) (ma) — (ma) CalmlL
Vo. 04V Voo= 5V
16 + + o0 Vou=2.4V
Voo 45V -3 -30 + +
e Voo=45V
12
~
" © ™~ I~
- -20
=]
]
. — NG ~—
]
6
- 10 10
4
2
o 0 0
- 40 o 40 80  (T) 1 2 3 4 5(v) a0 o 40 80  (C)
tacc—Voo tacc—Ta Vii—Voo
(ns) (ns) T O] —
CL=1TTL+100pF CL=1TTL+100 oF a=28C
600 Ta 256 C— L L 24
Voo -5V /
500 20 A
400 & 6 /'
300 V2 L~
e
-~ 08
200 e S— . -,
100 100 04
o 0 0
3’ 4 5 6 7v) 40 0 40 80 (T) 4 5 6 7v)
ViL—Voo
) —T
Ta 25T
24
20
16
—
12
Il
|t
08
04
o
4 5 6 7(v)
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PF063-04

SMM2365C

CMOS 64K-BIT MASK ROM

@Low Supply Current
@®Access Time 350ns/450ns
@8,192 Words X 8 Bits Asynchronous

M DESCRIPTION
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.

M FEATURES
. ACCESS timE - +ovrererrrrereeieniiiiiiiiiiii 350 /450ns
@ LOW SUPPIY GUIT@Nt:+++-srsesresseesmmnsesnnannes standby: 0.14A Typ

operation: 15mA/12mA
@ Completely static
@ Single power supply «««--eeeessrreesseinieens 5V+10%
@ TTL compatible inputs and outputs
@ 3-state output with wired-OR capability

. package ................................................ 28_pin DIP (plastic)
W BLOCK DIAGRAM Il PIN CONFIGURATION
csl’{\C'ST €S2/CS2 00 01 02 03 04 05 06 07 we 2h voo
A12 2 278 cs1/esi
A7 [ 3 %0 cs2/Cs2
CE C$1/CS:, CS2/C5%, CE outout Butt :: E : :; ::
— - utput Buffers
OE AND OE LOGIC As (6 g 2] An
[ J,a a3 0 z 2 oF
A2 (s g 23 a10
AO | 5 5 22 Al (s 3 2] CE
Al > § ~— Y Select A0 o 1] o7
A2 a oo (n 180} 06
» *32)(8 01 iz np os
A3 5 02 (i3 6] 04
A4 ; Vss [ 5P o3
A5 g
A6 S
3 5 EPIN DESCRIPTION
A7 8 °
A8 ﬁ § _Zgi ROM Array AO to A12 Address Input
Q 8192x 8 OE Output Enable
A9 x CE Chip Enable
A10 CS1/C8i,cS2/C82  Chip Select
All 00 to O7 Data Output
A12 Voo Power Supply (+5V)
Vss Power Supply( 0V)
NC No Connection
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. MABSOLUTE MAXIMUM RATINGS (Vss=0V)

. Parameter ‘ Symbol N Ratings Unit
Suppy voltage Voo —0.3t0 7.0 "
Input voltage i o : L ~0.3 to Voo+0.3 v
Output voltage | . - Vo s —0.3 to Voo+0.3 v
Power dissipation Po ) v 1.0 , w
DC output current o : 10 mA
Operating temperature T opr —10 to 70 °C
Storage temperature Tste —65 to 150 °C
Soldering temperature and time ' Teol " 260°C, 10s (at lead) —

HELECTRICAL CHARA_CTERISTICS
@DC Characteristics (Voo=+ 5V+10%, Vss= 0V, 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 Vie —-0.3 — 0.8 v
Input leakage current lu 0=Vi=Vop -1.0 — 1.0 uA
Standby supply current loos CE=Voo—0.2 — 0.1 40 uA
Operating supply current Ibbo with output open — 15*/12 40*/30 mA
Output leakage current Io 0=Vo=Vop —-1.0 — 1.0 rA
High level output voltage Vo lon=—1.0mA 2.4 — — v
Low level output voltage Vo lo.=2.0mA — — 0.4 "
Input capacitance Ci f=1 MHz — - 7 pF
Output capacitance Co f=1 MHz — — 10 pF -
* at access time 350 ns
@AC Characteristics (Voo=5V+10%, Vss= 0V, Ta=—10 to +70°C)
Parameter Symbol Conditions Min Typ Max Unit
Address access time tacc — — 350/450 ns
CE access time  tace - CmTTTLAI00RF — — 350/450 ns
— ViH=2.2V, Vii=0.8V
OE access time toe — — 150 ns
Output floating tor Vou=2.2V, Vo=0.8V — — 150 ns
OQutput hold time, ton tr=ti=10ns 0 — — ns
@Timing Chart
ADDRESS
CS1/CST, csz/WX >K
CE N
OE
ouTPUT
tace
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HFUNCTIONS

@Truth Table
CE CS1/CSI, €S2/CS2, A0 to Al12 OE 00 to O7 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”, OE at “L”, CS1/CSi, 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 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 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 Vss.

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, OE, chip select and address input terminal.

l PACKAGE DIMENSIONS

co8 L72Max 28-pin DIP
(37.4Max
1.445 20008
(36.7:01)

28 15

cooooanonaonn
il

D =
&
Bl
2]

e e

0.059 0.600
.ng_.a 0 (15.24)
o001
{ A\ 0.0\0—30?;‘
m ——J) (025700
~ 0.600~0.655
g8 (15.24~ 16.64)
70.100%0010  0.018+000¢ & &
(2541025 (0.46:01) BT L
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B CHARACTERISTICS CURVES
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PF306-02

SMM6365C

CMOS 64K-BIT MASK ROM

@®Low Power Dissipation
@Access Time 250ns
@8,192 Words X 8 Bits Asynchronous

M 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/CST, 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.

W FEATURES
@ ACCESS tIME .ooioiiiiiiieeiiiiiieceeeeiieee e e 250ns
@ Low supply CUITENt .......ooeeiiiiiieiecnieeeee e Standby: 0.1 yA (Typ)

Operation: 16 mA (Typ)
@ Internal synchronous type
® Single power SUPPIY .......ccocevreerieieriieeieeeenienne 5V + 10%
® TTL compatible inputs and outputs
@ 3-state output with wired — OR Capability

@ Package.........occoeiiiriiiiiiniecee e 28-pin DIP (plastic)
Hl BLOCK DIAGRAM H PIN CONFIGURATION
CS1/C3T  €s2/T32 00 01 02 03 04 05 06 07
ne 4 [ Voo
Al12 42 an CS1/CS1
A7 Q3 %0 Ccs2/Cs?
CE |Chip Enable, Chip Select ] A6 Q¢ B0 a8
Output Enable - Output Buffer as s » )
OE Timing Generator Data Latch e s 2 uh an
] Vs a s S zpor
A2 s 8 20 Al0
AO 5 g 2 Al (s g 0] TE
Al A~ > § _— Y Select a0 (o 5[] o7
A2 a 00 (n B[] 06
o1 Qi wf os
A3 5 ,}«uxe 02 s 6P os
A4 £ Vss [ s 03
A5 e
8
A6 =
A7 § 3 R PIN DESCRIPTION
8 § 256 Memory Cell Array
A8 7= o = 25632 %8 AO to A12 Address Input T
A9 x CE Chip Enable
CS1/CS7,S2/CS2  Chip Select
Al0 OE Output Enable
All 00 to 07 Data Output
A12 Voo Power Supply (+5V)
Vss Power Supply (0V)
NC No connection
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W ABSOLUTE MAXIMUM RATINGS : ‘ (Vss=0V)

Parameter Symbol Ratings Unit
Supply voltage Voo -051t07.0 v
Input voltage Vi ) -0.5 to Voo +0.3 v
Output voltage Vo -0.5toVobo+0.3 \"
Power dissipation Po 10 w
DC output current lo 10 mA
Operating temperature Topr -10to 70 °C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10's (at lead) —

M ELECTRICAL CHARACTERISTICS

® DC Characteristics (Voo =5V = 10%, Vss=0V, Ta=-10to + 70°C)

Parameter Symbol Conditions Min Typ Max Unit

High level input voltage ViH 22 — Voo +0.3 \

Low level input voltage Vi -0.5 — 08 \

Input leakage current I 0=Vi=Vop -2.0 — 20 HA

Standby supply current Ibos CE=Vbp-0.2 — 0.1 40 uA

Operating supply current lopo with output open — 16 30 mA

Output leakage current Io 0=Vo=Vop -10.0 — 100 HA

High level output voltage Vo loH=-1.0mA 24 — — ’ \

Low level output voltage Vou loL=3.2mA — — 04 \

Input capacitance Ci f=1MHz — — 10 pF

Output capacitance Co f=1MHz — — 15 pF

® AC Characteristics (Vbp=5V + 10%, Vss=0V, 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 tace ViL=0.8V — 250 ns

OF access time toe VOH= 1.5V — 80 ns

Output floating tor VoL= 1.5V — 80 ns

Output hold time ton tr=tf=10ns 0 — ns

® Timing Chart

ADDRESS, CS1/CST, €S2/CS2 j( )\[
tRC
F T
tor
OF —
toe ——)‘ toF
N ton
ACC
[ von DATA Von ¥
OouT PUT ouT
Vo Vou
tACE
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H FUNCTIONS
® Truth Table

CE CS1/CS1,CS2/TSZ,A0 to A12 OE 00 to 07 MODE
H X X Hi—2Z Standby
L Stable H Hi—2Z 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/CST,
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 t_l_\g address may not appear. Data should be read
after the_supply voltage becomes stable, and CE is set at “H"” or the address inputis 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 CS1/CS1, 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 Vop and Vss.

. 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/CST, CS2/CS2, OE and address input terminal.

Il PACKAGE DIMENSIONS

1.472Max 28-pin DIP

(37.4Max)
1.4450004
(36.7%01)

28 15
oooonnoaonoonon

)
D

0.600
(15.24)

(36101

+000L
{ A 0010-9%¢
jem— PP

0.600~0.655
(15.24~16.64)

0.100:0010 0.018+000¢
(2542025)  (0.46%01)

unit ¢ inch
(mm)
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Bl CHARACTERISTICS CURVES
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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

Il 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 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, 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.

M FEATURES
. Access time .......................................... 250ns
. Low supply CUITENE =+ e erreresrsreneeseananannnns standby :01uxA (Typ)
operation : 16mA (Typ)
@ Single power supply +:-sreeeesessseeesennines 5V+10%
@ Internal synchronous type
@ TTL compatible inputs and outputs
@ 3-state output with wired-OR capability
.Package ............................................... 28-pin DIP (plastic)
H BLOCK DIAGRAM B PIN CONFIGURATION
00 O1 02 03 04 05 06 07 NC g1 28{1 Voo
A13 g2 27 €cS1/¢ST
A7 Q3 26 P €S2/CS2
—_ A6 4 P A
CE Chip Enable A5 Os zi b Az
cs1/Cs1 Chip Select Buffer {— Output Buffers Latch aa 2
Cs2/C82 Timing Generator 6 2 23p A12
A3 Q7§ 22PcCE
] re A2 g8 @ 21paw
AO [ o Al (9 N 200 A1L
5 ] 32 o
Al S A0 d10 19007
A2 4 g S Y Select 00 h o6
A3 > o1 hos
A4 - ,{/ 32x8 02 b 04
A5 3 Vss h o3
I3 @
("3
A7 8 N Il PIN DESCRIPTION
A8 3 3
M Cell At
A9 < |9 § 512 er;;’;yx 2 s"ay AO to A13 Address Input
Al0 7~ S [ CE Chip Enable
All CS1/C51,€S2/C52  Chip Select
A12 00 to 07 Data Output
A13 Vop Power Supply (+5V)
Vss Power Supply (0V)
NC No connection
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B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Ratings Unit
Supply voltage Voo -0.5t0 7.0 Vv
Input voltage /N —0.5 to Voo +0.3 v
Output voltage Vo —0.5to Voo+0.3 Vv
Power dissipation Po 1.0 w
DC output current lo 10 mA
Operating temperature Toer —10to 70 c
Storage temperature Tste —65 to 150 T
Soldering temperature and time Tsa 260°C, 10s (at lead) -

B ELECTRICAL CHARACTERISTICS

@ DC Characteristics (Vop=+5V£10%, Vss=0V, Ta=-10to +70°C)
Parameter Symbol Conditions Min Typ Max Unit
High level input voltage Viu 2.2 — Voo+0.3 v
Low level input voltage Vi —0.5 - 0.8 v
Input leakage current lu 0=Vi=Vmp -2.0 — 2.0 uA
Standby supply current loos CE=Vwo—0.2V - 0.1 40 .y
Operating supply current looo with output open - 16 30 mA
Output leakage current lo 0=Vo=Voup —10.0 - 10.0 uA
High level output voltage Vou low=—1.0mA 2.4 - - v
Low level output voltage Vou lo=3.2mA - - 0.4 v
Input capacitance Ci f=1MHz - - 10 pF
Output capacitance Co f=1MHz - - 15 pF
® AC Characteristics (Vop=+5V£10%, Vss=0V, Ta=—10to +70°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time tre C.=1TTL+100pF 250 — ns
Address access time tace V'“f 2.2V — 250 ns
CE access time tace - \\/I;:;(:g\\// — 250 ns
Output floating tor Vo=1.5V - 80 ns
Output hold time ton tr=tf=10ns 0 — ns

® Timing Chart

AO to A13, CS1/CS1, CS2/CS2

=\

OUTPUT

tace

tace

M ton
DATA OUT

£
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E FUNCTIONS

@ Truth Table

| CE CS1/CS1, CS2/CS2, AD to Al3 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 all 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 Vop 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.

B PACKAGE DIMENSIONS

28-pin DIP
1.472Max
{37.4Max)
1.445:000¢
(36.7:01)
28 15
R oooooooooooal
22|
S5
>
i
i
B
ToTTTTTOOOOTOY
0.600
(15.24)
Lot
{ \ 001088
(0.25"38)
= 0600 0.655
88 (15.24 16.64)
gy sz
0.10010010 0.01870004 % 7
(2.54+025)  (0.46'01) @ o)
e
unit : inch
(mm)
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M CHARACTERISTICS CURVES
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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

HDESCRIPTION
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.

I FEATURES
. Access time <+ e ----250ns
@ Low supply CUPFE@NTL - rvrerrrrrerrenneeneaneinenns standby 1 01uA (Typ)
operation : 16mA (Typ)
@ Single power supply e reereereieeaeeneas 5V+10%

@ Internal synchronous type
@ TTL compatible inputs and outputs
@ 3-state output with wired-OR capability

.Package ............................................... 28-pin DIP (plastic)
HBLOCK DIAGRAM H PIN CONFIGURATION
00 01 02 03 04 05 06 07 Voo
cs/Cs
A13
_ A8
CE Chip Enable » A9
Cs/CS Chip Select Buffer | Output Buffers Latch Z a1
Timing Generat phik
OF iming Generator § oF
| y8 bt A10
A0 = o o
Al 5 H 32 © 07
S |
A2 - & e Y Select 06
A3 > 05
A4 " f32x8 04
AS 5 03
A6 E]
A7 8 _ HPIN DESCRIPTION
A8 5 k]
A9 2 |9| 8§ P2 Memory Cell Array AOto A13  Address Input
A10 = a 512x32x8 CE Chip Enable
ALl > Ccs/CS Chip Select
A12 OE Output Enable
A3 00 to 07 Data Output
Voo Power Supply (+5V)
Vss Power Supply (OV)
NC No connection




B ABSOLUTE MAXIMUM RATINGS o L ‘ (Ves=0V).

Parameter Symbol ) Ratings Unit
Supply voltage Voo —-0.5t07.0 v
Input voltage Vi —0.5 to Voo +0.3 Vv
Output voltage Vo —0.5to Voo+0.3 Vv
Power dissipation P 1.0 w
DC output current lo ) 10 mA
Operating temperature Toor —10to 70 T
Storage temperature Tste —65 to 150 k c
Soldering temperature and time Tsal 260°C, 10s (at lead) —

M ELECTRICAL CHARACTERISTICS

@ DC Characteristics (Vop=+5V+10%, Vss=0V, Ta=—10to +70°C)
Parameter Symbol Conditions Min Typ Max Unit

High level input voltage Vi 2.2 - Voo+0.3 v

Low level input voltage Vi —-0.5 - 0.8 Vv

Input leakage current lu 0=ViSVoo —2.0 - 2.0 uA

Standby supply current loos CE=Vpo— 0.2V - 0.1 40 uhA

Operating supply current looo with output open - 16 30 mA’

Output leakage current lo 0=Vo=Voo —10.0 - 10.0 - rA

High level output voltage Vou low=—1.0mA 2.4 - - v

Low level output voltage Vou loo=3.2mA - - 0.4 \

Input capacitance Ci f=1MHz - - 10 pF

Output capacitance Co f=1MHz - - 15 pF

@ AC Characteristics (Vop=+5V+10%, Vss=0V, Ta=—10to +70°C)

Parameter Symbol Conditions Min Max Unit

Read cycle time tre C. =1TTL+100pF 250 - ns

Address access time tace Viu=2.2V — 250 ns

CE access time tace V.=0.8V — 250 ns

OE access time toe Vou=1.5V — 80 ns

Output floating tor a=1.5V _ 80 ns

Output hold time tom tr=tf=10ns 0 — ns

® Timing Chart

AO to A13, CS/CS )(

CE ‘

toe
tace

OuTPUT @( DATA OUT

tace

ton tor
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Hl FUNCTIONS
@ Truth Table

CE CS/CS, A0 to AI3 OE 00 to O7 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", 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.

H PACKAGE DIMENSIONS

c28 1.472Max 28-pin DIP
(37.4Max)
1.445 0008
(36.7:01)

28

15
aooonoaoooooonoann

D

;lvuuuuuuuuuuuul.z

0,528 10008
(13.4:01)

0.059

H
o=
48 0.600

(15) 8o (15.24)
o)

4.6101)

o0
3500
{ A 0.010-00%

. {0.25-001
0.600 - 0.655
(15.24 - 16.64)

Py

0.100£0010  0,018:0004

(2542025 (0.46+01)

unit : inch
(mm)
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B CHARACTERISTICS CURVES
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PF106-05

SMM6325C

CMOS 256K-BIT MASK ROM

@ Low Supply Current
® Access Time 250 ns
® 32,768 Words X 8 Bits Asynchronous

B 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.

B FEATURES

@ ACCESS TIME ..o 250 ns
@ Low supply current Standby :0.1u4A (Typ)
Operation: 16mA (Typ)

@ Internal synchronous type

@ Single power SUpPlY ......cccooevieiiieiieiie e 5V + 10%
@ TTL compatible inputs and outputs

@ 3-state output with wired — OR capability

@ PacKage.......ccooviiiiiiiiiee e 28-pin DIP (plastic)
B BLOCK DIAGRAM B PIN CONFIGURATION
0001020304 0506 07 ne dr Y zeh voo
A13 g2 27l A4
_ Chip L A7 3 26p1 cs/CS
CE Enable |- 2 | Output Buffers A6 O« 231 A8
Buffer % A5 05 (240 A9
T $ %3 A4 Os Z 230 A2
o A3 g7 g 2201 CE
e Chip Select ‘€ A2 8 21p
Cs/Cs E g W A10
/ Buffer £ Data Latch A ds g 20f1 a11
T E A0 dio O 1sfi 07
o0 g 181 06
A0 sly |64 o1 gz vh os
Al —1Decoded] ] Y Select 02 i3 16l 04
A2 Vss 14 sl 03
A3 %64x8
A4
AS
r £ B PIN DESCRIPTION
A7 a N
A8 § 9 '§ b Memory Cell Array
A9 = r,, 512 % 64 x 8 A_O to A14 Address Input
< Q CE Chip Enable
A10 x __
INT) CS/CS Chip Select
A12 00to 07 Data Output
A13 Voo Power Supply (+5V)
A14 Vss Power Supply {OV)
NC No connection
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B ABSOLUTE MAXIMUM RATINGS R Lo o (Vss=0V)
Parameter : Symbol Ratings Unit
Supply voltage Voo ) -05t07.0 \
Input voltage Vi -0.5to Voo +0.3 Vv
Output voltage Vo -0.5toVop+0.3 A%
Power dissipation Po 1.0 W
DC output current lo 10 mA
Operating temperature Topr -10to 70 °C
Storage temperature Tstg -65to 150 °C
Soldering temperatureandtime Tsol 260°C, 10s (at lead) —
B ELECTRICAL CHRACTERISTICS
® DC Characteristics (Voo =5V + 10%. Vss=0V, Ta=-10to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
High level input voltage VIH 22 — Voo +0.3 \%
Low level input voltage Vi -0.5 — 0.8 v
Input leakage current lu 0 = Vi = Vop 20 — 20 uA
Standby supply current Iobs CE=VDD-02 — 0.1 40 LA
Operating supply current lobo with output open — 16 30 mA
Output leakage current Lo 0 = Vo = Vop -10.0 — 10.0 LA
High level output voltage VOoH loH=-1.0 mA 24 —_ —
Low level output voltage VoL loL=3.2 mA — — 04
Input capacitance Ci f=1 MHz — — 10 pF .
Output capacitance Co f=1 MHz — —_ 15 pF
@ AC Characteristics (Voo=5V + 10%, Vss=0V, Ta=-10 to +70°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time trC CL=1TTL+ 100 pF 250 —_ ns
Address access time tacc ViH=2.2V e 250 ns
CE access time tace \y(l; =o1"85\</ —_ 250 ns
Output floating tor VoL= 1.5V — 80 ns
Output hold time ton tr=tf=10ns 0 — ns
® Timing Chart
m X X
ADDRESS
tRC
cE —————y
\
tacc
toH toF
A vou Vou
tace
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B FUNCTIONS
® Truth Table

CE CS/CS, A0 to A14 00 to 07 MODE
H X Hi—Z Standby
L Stable Output data Read
X: HorlL
® 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 onin 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 the supply voltage becomes stable, and CE is set at “H" or the ad-
dress 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.

® 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 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.

B PACKAGE DIMENSIONS

Cc28 1.472Max 28-pin DIP

(37.4Max)
1.445+£0004
(36.7:01)

28 15
oononooooaononnann

0,528 £000¢
(13.4:01)

=jegsgsngegngngagspuge g
1 14

0.059

0.600
(1.5) (15.24)

0.18170004
(3.6:01)

001
{ )] 00101880

0.600-0.655
(15.24 ~16.64)

0.100£0010  0,0180004
(2.542025)  (0.46%01)

(3.3+005)

unit : inch
mm)

0.130+0002
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S
B CHARACTERISTICS CURVES

(ma) looo—Ta loos—Ta ) Vii—Voo
T 1 ) T T
VOD=5.0V 100 20 ] Ta=25C
30 s.0
2% 25
20 o ] } 20 —
y —
—— — Lad i =2 L —1
15 15
VDOD=50V —
10 o! T 10
o 11T
HHH
o8 e e o5
0 P °
-40 4 40 80 (°C) -% ° %o 100 #C) 3 4 5 6 8(v)
) Vi.— Voo (mA) lon—Von — (mA) fo.—VoL |
L
Ta=25C 30 VDD=5.0V . VOD=5.0V
30 Ta=25C ° Ta=25C
25 AN 25 /
20 20 20
|~ e
1.5 15 /
T
1
10 ] 1o 10
05 os— ,/
o o 0
3 4 5 6 Tv) 2 3 a 5 (V) o 0.2 0.4 06 0.8(V)
(ns) tacc—Ta (ns) tacc— Voo (ns) tace-Ta
T T 7 1T 1 L
CL=1TTL+100pF CL=1TTL+100pF CL=1TTL+100pF
300 300 + 300 I —
VoD=50v Ta=25C V———
250 250 \ 250
200 200 200
{1 /,
//' N L+
150 —— 150 180 ——
100 —— 100 100
50 50 50
—40 0 a0 80 (*C) 3 4 5 6 7(V) - 40 ) 40 80 (*C)
(ns) tACE—VDD
T 1
CL=1TTL+100pF
300, }
Ta=25'C
250 N
~ |
150 S
100
™
3 4 s 6 7v)
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PF107-04

SMM6326C

CMOS 256K-BIT MASK ROM

® Low Supply Current
® Access Time 250 ns
® 32,768 Words X8 Bits Asynchronous

M 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 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 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.

B FEATURES

@® Access time......... ... 250ns
©® Low supply CUITENt .......ceevviiereiieeiieeceee e Standby: 0.1 uA (Typ)

Operation: 16 mA (Typ)
® Internal synchronous type
® Single power supply.......ccccevviviieeiecie e 5V + 10%
® TTL compatible inputs and outputs
@ 3-state output with wired — OR Capability
@ PaCKage.......ccocveveiiiiiiiee e 28-pin DIP (plastic)

H BLOCK DIAGRAM
H PIN CONFIGURATION

0001020304 0506 O7 ne §n Y zeb voo
Al12Q:2 271 A14
A7 Q3 26p A13
OE ZB)Eﬁer Output Buffers A6 [« 251 A8
A5 4s , 24h A9
I Ia A4 Qs 2 2P A1
A3 7 ; 221 OE
I
CE Egm?rl\‘g tE-irtlanerator Data Latch j\\? E : § :o; %0
l ,{'8 A0 Qo [¢] g o7
o0 gn 18 06
A0 6 [Y Hv [6a o1 g2 i7h 05
Al b+ Deco- |4 Y Select 02 43 6p 04
A2 der Vss f]14 1sh 03
A3 [ 64x8
A4
A5 5
hs 2 M PIN DESCRIPTION
A7 a .
A8 g 9 '§ 512 Memory Cell Array ‘
A9 T HH & H 512x64x8 AOtoA14  Address Input
A10 x CE Chip Enable
A1l OE Output Enable
A12 001to 07 Data Output
A3 Voo Power Supply (+5V)
Al4 Vss Power Supply (OV)
NC No connection
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B ABSOLUTE MAXIMUM RATINGS R C (Vss=0V)
Parameter Symbol ) Ratings Unit
Supply voltage . Voo . . 05170 Y
Input voitage Vi -0.5to Vop+0.3 \
Output voltage Vo ) | -0.56to Vop +0.3 \%
Power dissipation Pp . 1.0 w
DC output current lo o 10 mA
Operating temperature Topr -10to 70 °C
Storage temperature Tstg -55to 125 °C
Soldering temperature and time Tsol 260°C, 10 s (at lead) —

B ELECTRICAL CHARACTERISTICS

® DC Characteristics ) (Vop =5V + 10%, Vss=0V, Ta=-10to+70°C)

Parameter Syrhbol Conditions Min Typ Max Unit

High level input voltage VIH 22 — Vop +0.3 \

Low level input voltage ViL -0.5 — 08 \%

Input leakage current It O0=VI=VoD -2.0 — 20 HA

Standby supply current Ioos CE=Vbp-0.2 — 0.1 40 uA

Operating supply current Ibpo with output open — 16 30 mA

Output leakage current ILo 0=Vo=Vop -10.0 — 10.0 1A

High level output voltage VoH lon=-1.0mA 2.4 — — \Y

Low level output voltage VoL loL=3.2mA — — 04 \'

Input capacitance Ci f=1MHz —_ — 10 pF

Output capacitance Co f=1MHz — — 15 pF

@® AC Characteristics (Vo =5V + 10%, Vss=0V, Ta=-10 to+70°C)

Parameter Symbol Conditions Min Max Unit

Read cycle time tre CL={TTL + 100pF 250 — ns

Address access time tacc ViH=2.2V — 250 ns

CE access time tace ViL=0.8V — 250 ns

OE access time toe VoH=1.5V — 80 ns

Output floating toF VoL=1.5V — 80 ns

Output hold time ton tr=tf=10ns (o] — ns

® Timing Chart

AOto A14 )( ><
tRC
CE —x
. toF
OE L
toE —3» tor
toH
tacc y
VoH VoH
our puT oATA
K Vou VoL
tACE
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Hl FUNCTIONS
® Truth Table

CE A0 to A14 OE 00 to 07 MODE
H X X Hi—2Z 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 isrecommended to connect a high-frequency capacitor and on electrolyticcapaci-
tor between the power supplies VDD 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 CE, OE and address input terminal.

B PACKAGE DIMENSIONS

Cc28 1.472Max 28-pin DIP
(37.4Max)
1,445 +0008
@36.7:01)
28 15
Boooooanaoanan
i
> o<
23]
o)
S
ITJI_IUUIJIJULJUUUUD—U
g 3.
g g
0.059 + S 0.600
(1.5) &N ©) (15.24)
1 B
01
- ) 0010788
(0.25°55%)
= 0.600~0655
§g| |(s2a-1664)
T3 100+0010 001820006 % %
(2.542025)  (0.4601) .22
e unit : inch
(mm)
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o ]
M CHARACTERISTICS CURVES

ma) looo—Ta - loos—Ta w Vin—Voo
T > 1
VDD=5.0V 100 Ta=25T
30 50 30
25 25
10 1
20 os 20
——l = = ]
15 15
VDD=5.0V P
10 ot RN 1.0
Vi 117 11
-
os o5
o o
-40 o 40 80 (C) -%0 % 100 ¢ 3 5 6 8(v)
) Vi,—Voo (mA) lon—Vou (mA lo.—Vou —
T I I
Tam25T VOD=5.0v VDD=5.0v
3.0 30 30 -

g Ta=25C Ta=25C
25 25 /
20 20 N 2

|~ e
15 — 1s
—1
1.0 ] 10 10
o5 05
0 o o
3 4 5 6 7V 2 3 4 5 (V) 0 0.4 06 0.8(V)
(ns) tacc—Ta tns) tacc—Voo (ns) tace—Ta
T 1 T T T T T
CL=1TTL+100pF 30 CL=1TTL+100pF CL=1TTL+100pF
300 ——t 0 } 300 oy
VoD=5.0v Ta=25¢C DD=5.0V
250 250 250
200 200 200
’——// I~ L]
150 — 150 — 150 ——
100 100 100
50 50 50
—a0 ) a0 80 (°C) 3 5 6 V) ~ a0 0 40 80 (C)
£—Vbp (ns) toe—Ta toe—Voo
(ns) tact DI T T T T T (ns) T T
CL=1TTL+100pF CL=1TTL+100pF CL=1TTL+100pF
300! + 60 t 60 t
Ta=25T VDOD=5.0v \ Tam25C
250 50 50
200) \ a0 40
2 —
- |
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150 f— |
L \\\
100 20 20
50 1o 10
° 0
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KF056
PF280-01

SMM43100C

CMOS 1M-BIT MASK ROM
Q)

§\®o\®%\\ @Low supply current

@ @Access time 100ns
@Q s @131,072words X 8bits asynchronous

DESCRIPTION
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 TTL compatible with 3-state
output. This memory requires no external clock, since it has perfect static operation.

BFEATURES
.ACCGSS M@ +eorerer e 100ns
.LOW supply CUIMENE tvrerrerreesreseeneenenaianins Standby . 0.1,UA (Typ)

Operation : 30mA (Typ)
@Asynchronous type
@Single power supply «rseereeseeeeeeneeesiene 5V +10%
@TTL-compatible input and output
@3-state output with wired-OR capability

.Package ................................................ 28-pin DIP (plastic)
HMBLOCK DIAGRAM HPIN CONFIGURATION
00 01 02 03 04 05 06 07 a1sd; 28D Voo
Al12Q32 27P A14
_ A7 43 26 A13
CE Output buffer l A6 (4 25 A8
A5 05 «» 24PA9
A4 g6 = 23pAn
8 Adr 3§ o2 g;us
A2 ds & 21pa0
0 " Al de S 20pcE
Al ‘Hdecwer}_l';s—l Column select l A0 dio O 19p07
A2 00 11 18006
A3 lesxa o1 di2 17p0s
A4 02 13 16004
AS 5 Vss (14 15003
pey
A8 g 5 BPIN DESCRIPTION
A9 ] 3 1.024 Memory cell array
A104 3 10 § )
A1 d < 1,024x128x8 AO to A16 Address input
AL2o * CE Chip enable
A130
Al4 0 00 to 07 Data output
:;2 - Voo Power supply(+5V)
Vss Power supply(OV)
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WABSOLUTE MAXIMUM RATINGS | N .
Parameter Symbol ’ V Ratings Unit

Supply voltage Voo : —0.3t07.0 v
Input voltage \ —0.3 to Vpp+0.3 ) v
Output voltage Vo . —0.3to Vpp+0.3 \
Power dissipation Pp 1.0 w
Output current lo ’ 10 mA
Operating temperature Topr —10to 70 °C .
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —

EELECTRICAL CHARACTERISTICS

@DC Electrical Characteristics , (Voo=5V £10%, Ta=—10" to 70°C)
Parameter Symbol Conditions Min Typ * Max Unit

High level input voltage Viu — 2.2 — Voo+90.3 v
Low level input voltage Vi — - 0.3 — 0.8 \"
Input leakage current lu 0=Vi=Voo - 2.0 — 2.0 A
Standby supply current loos CE=Vop—0.2 — 0.1 40 uA
Operating supply current lboo with output pin open — 30 50 mA
Output leakage current ILo 0=Vo=Vop —10.0 — 10.0 1A
High level output voltage VoH lon=—1.0mA 2.4 — — \
Low level output voltage VoL loo=8.2mA — — 0.4 '
Input terminal capacitance Ci f=1MHz — — 10 pF
Output terminal capacitance Co f=1MHz — — 15 pF

* Typical values are measured at Vpp=5V and Ta = 25°C

@AC Electrical Characteristics (Voo=5V +£10%, Ta = —10°to 70°C)

Parameter Symbol Conditions Min Max Unit

Read cycle time tre * Input pulse level 100 — ns
Address access time tace tViH=2.4V ViL=0.6V — 100 ns
CE access time tace %p::;g:&}? 0pF — 100 ns
Output floating time tor Reference level : 1.5V - 40 ns
Output hold time ton tr=tf=10ns ) 0 — ns

@Timing Chart

O Read Cycle
- —
CE R Y
ADDRESS
(AO to A16) X )(
tre tor
|-tory
P tacc — L@' |
Von DATA V,
Dot —— Vo Bur v
f——tace
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HFUNCTIONS
@Truth table

CE AQ to Al16 00 to O7 Mode
H X High impedance Standby
L Stable Qutput data Read
X H" or "L"

@Reading data
Data can be read by setting addresses while holding CE="L".

@Standby mode
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 Vop and Vss.

2. Although the input and output ports of the SMM43100C are TTL compatible, when itis connected to TTL ICs, it is advisable
to connect a pull-up resistor to each of the CE and the address input terminals.

HMPACKAGE DIMENSIONS

1.472Max "
(37.4Max) 28-pm DIP
1.445 70004
(36.7101)
28 15
Onooonnonnnnaon

G528 0008
(13.4:01)

p

|Sp=pegep=pEpspEpugspapa ey
1 14

0598
(15.2)

0.059
(L5)

0.181 0008
(4.6101)

0.024 10008
©60n

L0
[ N oo 88

e
(0257050
0598 -0.654 ]
(15.2-166)

0.0181665%

0.11001
@sar0m)_|| 046100,

0.1301 0002
331009

unit X inch
(mm)

A-79



ECHARACTERISTICS CURVES

Under measurment
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PF029-05

SMC1112F

CMOS 4 BIT SINGLE CHIP MICROCOMPUTER

m DESCRIPTION

©® Built-in LCD Driver
® Single Chip
® Low Supply Current

The SMC1112F 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
@ MONONthiC ....ooovvvviiiiiiiiii i CMOS LSI
@ 4 bis parallel operation
@ Low power dissipation ........................ Typ 30 A

@ Clock frequency.............. .. 32.768 kHz

@ Instruction execution time .. 122 pusec
@ Instructionset................... .... 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)
@ Outputport Routput.......................ooc. 8 bits
Bit manipulate instruction
@ LCD drivingoutput.......................... V-3V, 1/4 duty

4 common outputs
32 segment outputs

m APPLICATION

® Built-in LCD segment memory ............... 32 x 4 bits
@ Built-in Timer
@ Subroutine nesting ...............ccccoeeiiiieninn 4 levels
(commonly used for interrupt operation)
@ Interrupt operatin ............ Timer interrupt or K input
Interrupt can be selected by programs
@ Built-inoscillator ................... Crystal and capacitor
external
@®Power supply ............... Voo — Vss Typ 3V (Logic)
Vob — VR Typ 3V (LCD driver)
@®Package ...................... 60-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.

B PIN CONFIGURATION

Dn o o,
Oy o 0,
Dn o o,
On o o,
D o 0
D o 0,
SMC1112F

comt l—0 Voo(+)
CoM2 t—o Dy

CcoM3 =0 Vis(-)
coms o R
NC -0 R.
o R

T TTTaTTIss Tl

iliilliii;’g‘ggiliii

Top View
NC: No connection
* Left floating or connected to Vss
60-pin Plastic Quad Flat Package

Name Description
Do — Dy LCD driver's segment outputs
CoM1 — LCD driver's common outputs
com4
0SC; Oscillator terminal (input)
0sC Oscillator terminal (output)
INIT Active high input is used to
initialize the SMC1112.
HLT Halt

(Hi — stop, Lo — re-start)
Ki. Kz, Ka. Ks | K inputs

Ro — Ry R outputs
Voo Power supply (+)
Vss Power supply for logic (—)

VR.Vi.V: | Power supply for LCD driver {—)
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® BLOCK DIAGRAM

D+ Ow Os Ow On 'Du
OO QOO

(MAX . 2048 %8)

PA+CA DECODER

PA CA
an

LCO SEG
- LCD SHIFT
2 REGISTER

CLOCK
CONTROL

| L]

04
Vi i v, 0SC T

o Symbol Description
ALU Arithmetic and logic unit
Qo ACC Accumulator
Q0. S Status register
Q0 X X-register
o Y Y-register
o S-STACK Status stack
X-STACK X-stack
™ Y-STACK Y-stack
PC Program counter
. PA Page address register
CA Chapter address register
" PB Page buffer register
QR cB Chapter buffer register
[ STACK ROM address stack
g a DIV 13-stage divider
§ O™
& Re
R
Voc Vss K K Ke Ko
F60 60-pin QFP
1.031:0016
(26.2104)
°Georon
TLoanoanonnoaodnr
“= 35
—— ——
—— —
— P 3 é?
e—— — S71°7]
= Nofl =
ke F—=24
ol JL%*%“ J.%am
]
§§ B
J \’ l_I_lllllllllllllllllll!uIIIII|Ill| A § 10—12’
Tk
0.122
(3.1)
unit : inch
mm)




m ELECTRICAL CHARACTERISTICS

1. Absolute maximum ratings 2. Operating conditions (fosc = 32.768 kHz)
Parameter Symbol | Min Max | Unit Parameter Symbol | Min Max Unit
Vss —45 0.2 \ Supply voltage (Logic) Vss —-35 | —25 \
Supply voltage
Vg Vss 0.2 \ Supply voltage (LCD driver) VR Vss —25 \
Input terminal voltage Vi Vss—0.2| 0.2 v External capacitor for Co 5 30 pF
Operating temperature Topr -10 65 °C oscillation Ce 5 30 pF
Storage temperature Tstg —40 125 °C

Note: Ground is VDD (= OV).
Note: Ground is VDD (= OV).

3. Electrical characteristics (Vss = VR = —3.0V, Ta = 26°C)

Parameter Symbol Min Typ Max Unit corLei:itons Terminal
“H" level input voltage VIH —0.5 v Ks. Ka. K2. K1 HLT
“L" level input voltage ViL . Vss+05| V INIT, OSC,
“H"” level output current loH —100 uA VoH= —0.6V
“L" level output current loL 200 uA VoL =Vss + 0.5V o= R
vcot —-0.2 0 \"
LCD common output voltage veo2 —12 —19 —08 v RL= 5 MQ COM1 — COM4
Vco3 —2.2 —-20 —1.8 \"
Vcos VR —28 \
VDo1 —-0.2 [0} v
LCD segment output voltage Vooz —12 -0 —08 v RL = 5MQ Do — Dny
Voo3 —2.2 -20 —1.8 \
Voos4 VR —28 \
Ik 0.5 1.0 3.0 pA Ks. Ke.K2.Ky
“H” level input current IHLT 0.5 1.2 5.0 uA HLT
hNiT 5 16 25 HA INIT
Operating current lissl 20 30 uA | fosc = 32.768 kHz | Vss
(Crystal oscillation) IRl 4 10 20 | uA |No-load VR

Note:
* Ground is VDD (= 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 II
Vss and VR Vr is adjustable to the optimum c.le;
voltage to drive Liquid Crystal Display (LCD).
SetVob > VR 2> Vss without fail.

Ak

CINT Z 4.7 uF
Ci,C2 = 0.2 uF
VDD Z VR Z VSS




L ]
B INSTRUCTION TABLE

Status Status
Function x:r:'c OP | “affect Operation Function x::lc cg:‘ effect Operation
e . > A4 e |N . CIN
Regist TAY 20 ACC-Y BR 80—8F 1 STATUS =1
eoimer | TYA 23 Y-ACC : CB—CA,PB-PA I(W)-PC
toRegser 1o | 7F 0-ACC 2 STATUS =0
" py ACCMOY) PC+ 1~PC,15STATUS
Register TAMIYC | 25 Y ACCoMIX.Y)Y + 1Y CALL CO—FF 1 STATUS = 1
to Memory ' | TAMDYN| 24 2 ACC-MIX.Y).Y — 1Y CA.PAPC+1-STACK.
TAMZA | 28 ACC-MIX.Y), 0-ACC SP+ 18P
P MOCYIaACE ROM CB—CA PB—PA I(W)-PC
Memory Addressing 2 STATUS =0
Regi My 22 MUx.v)-v PC +1-PC.1-STATUS
toRegister 1 yma | 03 MIX.Y)»ACC dinidia
AmaaC |08 | v MOXY) + ACC-ACC RETN | OF AR
SAMAN | 3C % MI(X.Y) — ACC~ACC '
IMAC | 3E % M(X.Y) + 15ACC INTRTN |- 76 STACK—CA.PA.PC.CB,PB
DMAN | 07 Y M(X.Y) — 1-ACC SP—1-SP
1AC 70 Y ACC + 14ACC X-STACK-X.Y-STACK-Y
Arithmetic | 92N 77 Y ACC— 1-ACC S-STACK~STATUS
‘| aeaac | 7a % ACC +6-ACC
AsAAC |78 | Y ACC +8-ACC TASR | OA fgg;'/'gf S/RS/R SHIFT
atoaac| 79 | ¥ ACC +10-ACC TS61 | 7C
i SEG.MEMORY (COM1)
e o5 |y Y41y
DYN 04 M Y1y Lco TSG2 70 LCD S/R—
i SEG.MEMORY (COM2)
PAIZ | 3D Y ‘ATC + 1-ACC Operation
craz - 1563 | 72 LCD S/R—
Arithmetic SEG.MEMORY (COM3)
1 Y ACCE MIX.Y)-STATUS = 1 ,
Compae | ALEM | © SMXY-STATUS see | 73 LoD &/Rr
MNEA | 00 Y | MIX.Y) % ACCSTATUS = 1 SEG.MEMORY (COM4)
Logical MNEZ | 3F Y | MX.Y) %0-STATUS =1 HALT | 71 CPU Stop
Compare YNEA 02 . Y | Y%ACC-STATUS=1 Halt Restart when “HLT" input
YNEC |50—5F Y | Y1C)-STATUS =1 goes down to "L" level.
Bits in SBIT 30—-33 1-M(X,Y.1(B)) Timer TMSET 78 ACC—Timer latch
Memo RBIT 34-37 O-MIx.v.B) ) Enable interrupt after
emoY | yeim1  |3s—3s Y | MXY.a(B) = 1-STATUS =1|| . INTEN | 74 oble nterrupt afte
an instruction.
Constant cv 40—4F ey INTDIS | 75 Disable interrupt
"s [ tcMiy |60—6F HC-MIX.Y), Y + 1Y SELN | 78 ACCo.i— Flip-flop
nput TKA 08 Kua.2.1 »ACC ,°;'2'g"_“’.’: selector
p— 1= nd
KNEZ OE Y | Ksu.21%0-STATUS =1 guenup( Timer interrupt
Outout SETR | 0D 1-R(Y) ontrol ACC,="0"-

P RSTR | OC 0-R(Y) K-input interrupt
RAMX | LDX |28-2F )X e ot fos2"
Addressing | COMX | 09 XoAsE—+XMse Jpidions input {fosc/2’)
ROM P [10-1F 1C)-PB Timer clock input (fosc/2")
Addressing | comc | o8 tH-cB




PF161-02

CMOS 4 BIT SINGLE CHIP MICROCOMPUTER

@®Minimum Instruction Cycle Time : 1us
@512 Byte ROM
@®Low Supply Current

EDESCRIPTION
The SMC4040C series is a low supply current type CMOS 4 bit single chip microcomputer featuring
high-speed operation (minimum instruction cycle time : 1us) with a wide voltage range (4 to 6V). It incorpo-
rates a RAM, 1/0 ports, a timer /event 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.

(The SMC4040C Series includes the SMC4040C, SMC4041C)

B FEATURES
@CMOS LSI 4 bits parallel processing @Interrupt : 1 level (with register stack) ---interrupt
@Clock frequency -« 400kHz to 6MHz by timer/event counter or external input
@On-chip oscillator circuit : ceramic oscillator @®Two subroutine nesting levels (common to
(CR oscillation also available as option) interrupt)
@Instruction cycle time-+++-eeeneee 1us Min .Single POWET SUPPIY ++wwweevrrrmssrrmeeennns 5V +20%
@Instruction set containing 44 instructions @®Package -+ SMC4040C  16-pin DIP (plastic)
@512 x 8 bits ROM SMC4041C 18-pin DIP (plastic)

@16 x 4 bits RAM

@10(SMC4040C) or 12(SMC4041C) 1/0 ports

@ Timer/event counter equipped with 5 bit presca-
ler/4 bit preset counter
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