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This aerial photograph shows 10 of the 15 build-
ings in the Tektronix industrial park. The two build-
ings in the left foreground, separated by the cafe-
teria, are Assembly East and Assembly West where
the oscilloscope circuits are wired and assembled
into the finished product. The Metals buildings and
Ceramics building are in the distance.

This new 4-floor Technical Center,
now nearing completion, is part of our
continuing effort to maintain a high
level of Research and Development. . .

. . part of the Tektronix commitment
to progress in electronic measurement.

The right side of the photograph shows the Tech-
nical Center, described above. The Cathode-Ray
Tube building, located behind the Technical Center,
houses the manufacturing facilities for the ‘‘heart
of the oscilloscope.’’ In the distance are the Utili-
ties building, the Maintenance building, and the
Electrochemical building where such processes as
electroplating, photo etching and anodizing, and
electrochemical etching occur.
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Reference Chart
T

Due to the wide range of capabilities of Tektronix Oscilloscopes, some instru-
A more complete descrip-

ments appear more than once in the Reference Section.

tion can be found in the individual instrument discussion.

For help in selection of the instrument for your particular application, feel free
to call your Tekironix Field Office.

TEKTRONIX OSCILLOSCOPES

(Accordmg o Passband Capab:f:f}eﬁ)

. - - Vertical | Calibrated | '-Mdgﬁ?ﬁerﬂ . o
. Verticalf . _Ca_hbr_ate_d chbrcfed = | Accel .
‘er_:.rﬂo.scqpe ! Passband R:;et:me .:;S:ehsiﬁ.irﬁity S'gnql  Sweep Sweep Range Max. Calib Potential 'Pf'_‘f"' - Page
. e - Delay | Delay _ Sweep Rate] .
.. : 2.5 10
‘- Equivalent to 2mv/cm to through full 1 nsec/cm to en 1rin
Type66} ® DC to 3500 MC A 200 mv/cm i time base 100 psec/cm 20, 58, 100X} Sk ke L
_ . 10 psec/cm

T e66'l® | Equivalent to | yor | 2 mv/cmto | through full | 1 nsec/cm to 20258’118('))( 3k §11501 | 142

_"P 28 IDC 1o 1000 MC | =2 ™€ | 200 mv/cm e | time base 100 psec/em | T > ¥
. 10 psec/cm

‘-'{.'._:_Type 519 ~|DC 1o 1000 MC | 0.35 nsec '1""85V;i‘r‘n” Yes |0 1035 nsec toz{‘fsﬂ:/“gm Kona | 24kv | 83900 | 43
-, 2 mv/cm to through 0.2 nsec/cm 10X
Type 561A @ o O.4nsec | 54 i Yes 108 A 10 sl | D ipseaim 35ke | §5001] 87

f':_'_*-T e -..564@-; i

’-:-'f--Srt:*dge?“ : i B4 ness iic:r:zl fier::ff;r;scﬁzsn Type 561A (above) plus SPLIT-SCREEN STORAGE of § 9507 91
— DC to 875 MC J
'*Type 567@ 0.5 ke Same features as Type 561A (above) plus DIGITAL READOUT of pulse § 700t | 100
Readout : risetime, pulse width, time differences (with Type éR1A Digital Unit).

100 mv/cm 50 nsec/cm 5X .
Type 581A® 4 nsec o B e e Yes None s ] T e 10kv | $14257| 124
- DC to 85Mc 100 mv/ 2 %0 | o
| mv/cm JLSEC nsec/cm

. Type- 585A® A mecc to 50 v/cm T to 10 sec to 2 sec/cm | 10 nsec/cm Hiky 3172511 124
 Type 517A 50 mv/cm 5 nsec/cm 12 kv

_-'Eﬂ ngh Speed { npse at 24 kv Yes None to 20 psec/cm None or 24 kv $3400 234
j 50 mv/cm 0.1 usec/cm 2, 5, 10

*Type _;.544.@ - 7 nsec .90 4] Yes None % gs a 20,50,100%| 10kv | $1550%| 68
. ey Vi R 10 nsec/cm

50 mv/cm 0.1 psec 0.1 psec/cm 2.5, 10X
7 nsec to 20 v/em Yes to 50 sec to 5sec/cm 10 nsec/cm 10 kv $17507 73
DC to 50 MC
50 mv/cm 0.1 usec 0.1 usec/cm 2, 570X
7 nsec to 20 v/cm Yes to 50 sec to 5sec/cm 10 nsec/cm 10 kv 518757 75
10 mv/cm 1 psec 0.1 psec/cm 10X
7 nsec to 20 v/cm Yes to 50 sec to 5sec/cm 10 nsec/cm 14 ky $13507 | 131
50 mv/cm 0.1 psec/cm 5X
105nsec | "o i Yes None Fo% s fom | Winséclem 10k | $120571 234
50 mv/cm 0.1 usec/cm 2, 5, 10,
10.5 nsec Yes None o 20,50,100X| 10kv | $1300t| 65
to 20 v/cm to 5sec/cm
20 nsec/cm
DC to 33 MC
50 mv/cm 2 psec 0.1 psec/cm 5X
100 s to 20 v/cm 1= to 10 sec to 5sec/cm 20 nsec/cm 10kv | 51550 /1
50 mv/cm 0.1 usec 0.1 usec/cm 5X
10 e to 20 v/cm = to 50 sec to 5 sec/cm 20 nsec/cm 10kv | §26301 83

+ Price does not include Plug-In Units.

* Rack-Mount models are available.
(® When used with Types 452 and 5T1A Sampling Plug-In Units.
When used with Types 451 and 5T1A Sampling Plug-In Units.
© When used with Types 3576 and 3777 Sampling Plug-In Units.

t Frequency Specifications are at 3-db down.

@® When used with Type 82 or 86 Plug-In Units.

® When used with Type 1A1 Plug-In Preamplifier.
(F) When used with Type 10A2 Amplifier and Type 1182 Time Base Unit.

(@ When used with Type 1A1 Plug-In Preamplitier.

(H) When used with Type 1A1 Plug-In Preamplifier.
555 is designed for 2 Plug-In Preamplifiers.

10 mv/cm at dc to 80 Mc.

5 mv/em at dc to 28 Mc.

5 mv/cm at dc to 23 Mc.
5mv/em at dc to 23 Mc.

Type
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TEKTRONIX OSCILLOSCOPES

(According to Passband Capabilffies)

- : . Vertical | Calibrated L, Magnifier
L _ Vertical T i Calibrated : Calibrated . | Accel. .
Osq_".oscppe Pocbond Risetime S nsitiviy f)rglno( Sweep Sweep Range Mag. Calib. Potential Frice | Page
. elay Delay Sweep Rate
 Type 551 ® 50 mv/cm 0.1 usec/cm 5X
7l D A
Dual-Beam Stidie s to 20 v/cm b i to 5sec/em | 20 nsec/cm 10kv | $18501 | 79
. 10 mv/cm 0.5 usec 0.5 usec/cm 5X g
Type 50 K M
Type 5 6@ DC to 23 MC 15 nsec fonlDsem Yes S e Y B e I L 35k |'$ 525F| 234
o~ e 50 mv/cm 0.2 usec/cm 5X
Typé 515A 23 nsec to 20 v/cm Yes None Yo Fxeciotr | Afimear e 4kv | $ 875 38
Type 516 50 mv/cm 0.2 usec/cm 5X
Dual-Trace SHnscE to 20 v/cm Yes None to 2sec/cm 40 nsec/cm 4 kv $1070 41
- e 50 mv/cm 0.1 usec/cm 5X
*
Type 531 ® DC to 15 MC 23 nsec to 20 v/em Yes None e xanlens |1 B0 mes s 10ky |$ 995t | 55
*Type 533A ® Mnsee | Somwiam |y N O pasejcm 202'58'1]86x 10kv | $1125¢| 59
YP to 20 v/cm oy s to 5sec/cm S L
20.nsec/em | = -
50 mv/cm 2 usec 0.1 usec/cm 5X
* M M i
Type 535A® i to 20 v/cm jiss to 10 sec to 5sec/cm | 20 nsec/cm 10kv | $1400f =3
: w =i 10 mv/div :
.~ Type 422 E . 0.5 psec/div
B BT I 17 IOU VS (ol DU T e g
.~ Portable 3 0.5 sec/div
. Type 536 ©® . _ =
| v DCto 1TMC | 31msec | 0MV/dV 1 No | None s X oo 4k | $1085t| 62
i Ciive Teaiar |1 . to 20 v/div to 2sec/div | 40 nsec/div
, ype 317 | | : )
Daylight .; Bnsec | 0 | Yes | None W% ey iy W e (587 | 234
3" Portable o 50 v/div | to 2sec/div | 40 nsec/div
10 mv/cm 0.5 psec 0.5 pisec/cm 5X :
* 5 H = =
Type 561A ® B 15 Y0 e ST to 10 v/cm il | to 10 sec to 1sec/fem | 0.1 usec/cm 35k | 95007 &
} *Type 564 & §ame fe?ctures as Type 561A (above) plus SPLIT-SCREEN STORAGE of signal $ 9501 9]
. Storage . information.
*Type 565 ® | | 10 mv/cm | 10 usec | 1 usec/cm | 10X |
.~ Dual-Beam E 35 nsec to 10 v/cm No to 50 sec to 5sec/cm | 0.1 usec/cm 4 kv $14007 e
|
Type 321A 10 mv/div :
Transistorized | DC fo 6MC | 58 nsec to No Kok s ey e X | 4k |$900 | 20
3" Portable 20 v/div to 0.5sec/div | 0.1 usec/div
0 psee 10 mv/div
Type 310A DC to 4 MC g to 0.1 v/div 0.5 usec/div 5X
37 Porfcb!e_ P 0.;0v//d(i} No None tr O Zweetlte | Tl usserdiy 1.8kv | $ 675 15
to v/div
*Type 503 20 [ R
Differential 075 psec | 1 2N/ NG Mihs Lpsefem | o0 ondson | 3k (S8 | 3
and X-Y 0 20 vjem to 5 sec/cm 0.1 usec/cm
DC to 450 KC e
- 5mv/cm 1 psec/cm
* i
Type 504 ’ 0.75 usec to 20 vfcm No None o 0.5 seel et None 3 kv $ 540 33
*Type 502A | DC to 50 KC 2, 5, 10,
BialBatn | | increasing to t]oogg://fr: No Nane Ly M| and 20X | 3kv [$1050 | 28
and X-Y DC to 1MC © Jsec/em | 1 sec/em
F°Frequency Specifications are at 3-db down. @ When used with Type 9A2 Plug-In Amplifier and Type 3B3 Plug-In Time Base.
+ Price does not include Plug-In Units. ® When used with Type 1Al Plug-In Preamplifier, 5 mv/cm at dc to 14 Mc.
G S 2 (L) When used with Type 1A1 Plug-In Preamplifier and Type T Plug-In Time Base.
e e s e e (M) When used with Type 3A6 Plug-In Amplifier and Type 3B3 Plug-In Time Base.
(D When used with Type 1Al Plug-In Preamplifier, Smv/cm at dc to @) When used with Type 3A1 Plug-In Amplifier. Type 565 is designed for 2 Plug-In
21 Mc. Type 551 is designed for 2 Plug-ln Preamplifiers. Amplifiers.
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y | -
CHARACTERISTICS OF TEKTRONIX OSCILLOSCOPES
 *Type 531A * Type 533A  *Type 535A Type 536
General Purpose General Purpose Sweep Delay = X-Y Curve Tracer
Osc:”oscope OsciHosco‘pe OsciHoscope i O'sci”okcope
_ _ : CALIBRATED
PLUG-IN  UNIT TYPE PRICE PAGE SENSITIVITY RISETIME AND PASSBAND OF OSCILLOSCOPE AND PLUG-IN UNIT
35 nsec i 44 nsec
Wide-Band ~500 jv/cm LS b 2cpstolO0Mec ] 2cpsto 8Mc
1A1 High-Gain $600 179 25 nsec 33 nsec

- Dual-Trace Unit e de to 14 Mc dc to 105Mc

Saawnjem fa " e KETPT: A T
S 5_030_‘__’/12“ L e M _ dcto 1M
ide-Ban ] | mv/cm to 23 ‘

1A2 Dual-Trace Unir{ $325 179 | 20 v/cm e 'ron;szc 1 dcgtTonﬁcMc
151 stplﬁng $”00 181 | 2mv/cm to '350-psec risetime (corresponding fo an equivalent frequency response of 1 Gc),

. e Il ] . 200 FIVLCT | equivalent sweep rates of 100 psec/cm to 50 psec/cm, 50-Q input.
: 5mv/cm to 35 nsec ! 40 nsec
B High-Gain | $145 5 g7 | 20 mv/cm 2 cps to 10Mc % 2 cps to 9 Mc
o | ! 50 mv/em B e T Bsemsme ~ 3nsec
| : to 20 v/ecm _ de to 14 Mc ‘ dc to 10 Mc
Dual-Trace - 50mv/em | 3 — Bpree | 35 nsec
a0 A E2 8 | o20vm | defo 135Mc | b3 de fo 10 Mc
High-Gain DC 1 mv/em to 0.18 psec i
! D Differential 3170 ‘ ] 59__ 50vfem | iad ~dc to 300 ke, increasing to 2 Mc
_ E Low-lLevel AC §150 160 50 pv/cm to | 6 psec I i I
- Differential | ! il 10 mv/cm ‘ i 14 0.06 cps to 20 ke, increasing to 60 kc
Wide-Band DC \ 50 mv/cm to 25 nsec - e 35 nsec
= IREeEIY 0vj/em | dctoldMc | de fo 10 Mc
Wide-Band ' L - o _—31—115;:{* — — e N
High-Gai 185 | 162 fa
3 [f)gg’U:r;n ? - 20 v/cm dc to 11 Mc de to 9[,.
Fast-Rise DC 50 mv/cm to 23 nsec 3] nsSuP
K Unit i bR 20 v/cm dc to 15 Mc dc to ]TMC
. 5mv/ecm to s i 23 nsec ~ 35nsec
Fast-Rise 2
L High-Gain $210 164 v/ecm 3cps to 15Mc 3cps to 10 Mc
it 50 mv/cm to 23 nsec 31 nsec

_ . 20 v/cm dec to 15 Mc dc to 11 Mc
\ Four-Trace 20 mv/cm to 25 nsec 35nsec
M Unit $525 Kes 10 v/em dc to 14 Mc dec to 10 Mc

. - 25 al
Operationaf 50 t dc ton?icMc d 3'r5 n?%cM
® Aniplifier $525 | 166 by to ALt
(It 20 v/cm Performs precise operations of integration, differentiation, function generation,

. and linear or nonlinear amplification.

v Ga.ge: 10 pstrain/div 60 pisec riseime, dc to 6ékc. Measures force, displacement, acceleration,
Q . Unit $325 168 to 10,000 strain ... any mechanical quantity that can be converted to a change in resist-
- o pstrain/div ance, capacitance, or inductance.

R L e $325 170 0.5 Tg/cm S}Jpplies 5-nsec risetime pulse, 400-ma collector supply, 100-ma bias supply,
~ Risetime Unit 100 picien risetime and passband same as with K Unit.

= -

5 g;’;:%’;igi;; $260 | 172 :n:écm 1 to 20 ma forward current, 0 to 2 ma reverse current, risetime and passband

.  Un A same as with K Unit.
;_-__;]_'_mg_..sgse __ Generates 22 calibrated sweep rates from 0.2 usec/div to 2sec/div plus 5X
- Generator $240 174 magnifier. Triggering facilities include Manual, Automatic, H. F. Sync and Line,
. U either ac or dc coupled.
:fi’H,éh’Gaih . Vil 50 nsec 54 nsec
. D’fferen-haf $575 e mtvo g dec to 7 Mc dc to 6.5Mc
" ' 50 v/cm 26 nsec 34 nsec
dec to 13.5Mc dc to 10.5Mc
Calibrated continuously variable (0 to ==1.1v or 0 to ==11v) dc comparison
voltage. ==11,000 cm effective scale length at maximum sensitivity. 0.001%
maximum resolution. 20,000 to 1 common mode rejection ratio at dc.
3 50 mv/cm to 35 nsec 40 ngey,
1 $525 | a7 naem
parator Unit| 25v/ecm dec to 10 Mc dc 'roé; N
Vertical “magnification” up to 500 times. Calibrated continuously variable
(0 to = 100v) dc comparison voltages. == 2000 cm effective scale length.
0.005% maximum resolution. 40,000 to 1 common-mode rejection ratio.

* Rack-Mount Models are available.




WITH ‘1’ SERIES AND LETTER SERIES PLUG-IN PREAMPLIFIERS

- *Type 541A *Type 543B *Type 545B *Type 544 *Type 546  Display = Type 551 Type 555 | TType 581A 1 * Type 585A
Fast-Rise Fast-Rise Sweep Delay Fast-Rise Sweep Delay Switching Dual-Beam Dual-Beam Fast-Rise Sweep Delay
Oscilloscope | Oscilloscope | Oscilloscope | Oscilloscope | Oscilloscope | Oscilloscope | Oscilloscope Oscilloscope | Oscilloscope | Oscilloscope
RISETIME AND PASSBAND OF OSCILLOSCOPE AND PLUG-IN UN_IT
25 nsec 23 nsec 26 nsec 25 nsec
2 cps to 14 Mc 2 cps to 15 Mc 2cps to 13 Mc 2 cps to 14 Mc
15 nsec 12.5 nsec 16.5 nsec 15 nsec
dc to 23 Mc dc to 28 Mc de to 21 Mc dc to 23 Mc
10.5 nsec " ~ 7 nsec 13 nsec 10.5 nsec
dc to 33 Mc ~dc to 50 Mc de to 27 Mc dc to 33 Mc
10.5 nsec 7 nsec 13 nsec 10.5 nsec
dc to 33 Mc de to 50 Mc dec to 27 Mc dc to 33 Mc
350-psec risetime (corresponding to an equivalent frequency response of 1Gd),
equivalent sweep rates of 100 psec/cm to 50 psec/cm, 50-Q input.
30 nsec 30 nsec 30 nsec
2cps to 12 Mc 2cps to 12 Mc 2cps to 12 Mc
{ 18 nsec 20 nsec 18 nsec
dec to 20 Mc dc to 18 Mc dc to 20 Mc
15 nsec 16 nsec 15 nsec
dc to 24 Mc dc to 22 Mc dc to 24 Mc
0.18 psec
dc to 300 ke, increasing to 2 Mc
6 psec
0.06 cps to 20 ke, increasing to 60 ke
18 nsec 20 nsec 18 nsec
dc to 20 Mc dc to 18 Mc dc to 20 Mc
| 23 nsec 25 nsec 23 nsec
ﬂ dec to 15 Mc dc to 14 Mc dc to 15 Mc
| 12 nsec 14 nsec 12 nsec
{ dc to 30 Mc dec to 25 Mc dec to 30 Mc
15 nsec 16 nsec 15 nsec
3cps to 24 Mc 3cps to 22 Mc 3cps to 24 Mc
. 12 nsec 14 nsec 12 nsec
dc to 30 Mc dc to 25 Mc dc to 30 Mc
17 nsec 18 nsec 17 nsec
' de to 20 Mc dc to 19 Mc dc to 20 Mc
' 14 nsec 16 nsec 14 nsec
dc to 25 Mc dec to 22 Mc dc to 25 Mc
Performs precise operations of integration, differentiation, function generation,
and linear or nonlinear amplification.
60 usec risetime, dc to ékc. Measures force, displacement, acceleration,
strain . .. any mechanical quantity that can be converted to a change in resist-
ance, capacitance, or inductance.
Supplies 5-nsec risetime pulse, 400-ma collector supply, 100-ma bias supply,
risetime and passband same as with K Unit.
1 to 20 ma forward current, 0 to 2 ma reverse current, risetime and passband
same as with K Unit.
Generates 22 calibrated sweep rates from 0.2 usec/div to 2 sec/div plus 5X
magnifier. Triggering facilities include Manual, Automatic, H. F. Sync and Line,
either ac or dc coupled.
| 44 nsec 44 nsec 44 nsec
| dc to 8 Mc dc to 8 Mc dc to 8 Mc
15 nsec 17 nsec 15 nsec
dc to 23 Mc dc to 20.5Mc dc to 23 Mc

Calibrated continuously variable (0 to =#+1.1v or 0 to =11 v) dc comparison
voltage. ==11,000 cm effective scale length at maximum sensitivity. 0.001%
maximum resolution. 20,000 to 1 common mode rejection ratio at dc.

27 nsec
dc to 13 Mc

Vertical “magnification” up to 500 times. Calibrated continuously variable
(0 to == 100v) dc comparison voltages. =+ 2000 cm effective scale length.
0.005% maximum resolution. 40,000 to 1 common-mode rejection ratio.

T Uses ‘1" Series and Letter-Series Plug-In Units with Type 81 Adapter.
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HlGH VOLTAGE SURGE TEST OSC|LLOSCOPES |
e Cahbraied ~ Signal | Sweep Cahbrated Sweep I Aceel e
- _'SQS_C'MOSCPP = R:seﬂmg__ Sensitivity _ Delay | Delay Sweep:_Rang_e__ _Magmher Potential | Fr == P #9s
. e Approxmafely 50 v/cm 20 nsec/cm
TYP? 507 10 nsec i6 500 /o No None 5 50 useatem None 24 kv $2900 35
. TElE\"SlUN OSCILLOSCOPES .
e uinent b Calibrated | Signal Verhcal__ Calibrated. Sweep = Accel. Piica Pa'.e
L - Sensitivity | Delay Response | Sweep Range = Magnifier | Potential 4
_ Normal,
Type 224AD opmne | T Yes Flaf 0] psecfem | 5 0 g10x | 4ke | $1300 | 46
Oscilloscope to 50 v/cm RE to 0.01 sec/cm
Type 526 Dual Channel displays, with either vector or linear-sweep presentation of demodulated F $1665 49
Vectorscope chroma signal. | )
Type RM529 120 mv Flat, IRE, Lo /Ccmn;
Waveform to 1.5v No Low-Pass, A5 ‘ 5 and 25X 5.5 kv $1100 52 |
Monitor for 6 cm Chroma b |
' Lme Rates kT Y
' 1| Type 561A, RM561A, 564, and RM564 Oscilloscopes use
| any of these Plug-In Units.
Type 567 and RM567 Readout Oscilloscopes use Digital
and these units for digital readout. Other Amplifier
and Time Base Units can be used without digital readout.
| TIME-BASE UNITS -
Plug-In Type Sweep Rate * Magnifier Triggering Price Page
2B67 ' 1 usec/cm to 5sec/cm, 1-2-5 5X Internal, External, Line; amplitude-level | $ 210 189 'l
Single Sweep sequence. selection; ac or dc-coupled; automatic {i
. - or free run; == slope. 7 %
3B | 0.5 usec/cm to 1sec/cm, 1-2- 5X Internal, External; amplitude-level selec- | $ 535 195 [’
Sweep Delay 5 sequence (for both normal | tion; ac or dc-coupled; automatic (normal i
. and delayed sweeps). sweep only) or free-run; == slope. |
382 2 usec/cm to 1sec/cm, 1-2-5 No Internal, External, Line; Amplitude-level = $ 650 | 234 E
- Calibrated sequence. Continuously vari- selection; ac or dc coupled; = slope. |
'_-_:-_Sweep Delay able calibrated delay from 5 !F
- usec to 10.5 sec. l
3B3 _ 0.5 usec/cm to 1sec/cm, 1-2-5 5X Internal, External; amplitude-level selec- | $ 585 196 |
~ Calibrated sequence (for both normal and tion, ac or dc coupled, =+ slope. Nor-
- Sweep Delay delayed sweeps). Continuous- mal sweep has in addition: automatic
_ Smgle Sweep_, . ly variable calibrated delay and line plus single sweep.
; from 0.5 usec to 10 sec.
'384 - 0.2 usec/cm to 5sec/cm, 1-2-5 up to | Interrial, External, External <10, Line; am- | $ 400 197
_Dlrecl'-Readlng sequence.  Magnifier reads 50X plitude level selection; ac, ac low-frequen-
Magnifier sweep rate directly up to 50 cy reject or dc coupling, free-run, auto-
- Smgle Sweep nsec/cm. matic, or normal modes; + slope.
__3T4 _ . Equivalent sweep rates 1 nsec/ 10X Internal (3576 only) or External, —=slope. | $1300 202 |
Progmmmable . cm to 200 usec/cm, 1-2-5 se-
Sc&mplmg Sweep . quence, Programmable through
luse with 353 = front-panel connector.
or 3S7é)§"f_
3177 Equivalent sweep rates 0.2 10X Internal or External, == slope. $ 650 %
;__;Samplmg Sweep nsec/cm to 10 usec/cm, 1-2-5
. luse wnfh 353 _or sequence.
% o
*Vcnoble between steps, uncalibrated.

8
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Type 561A, RM561A, 564,-and RM564 Oscilloscopes use
any of these Plug-In Units.

Type 565 and RM565 Oscilloscopes use Plug-In Units for
vertical deflection only.

| Type 567 and RM567 Readout Oscilloscopes use Digital and these units for digital readout.
! Other Amplifier and Time Base Units can be used without digital readout.

AMPLIFIER UNITS

. . Passband Calibrated Sensitivity * - Ioput g m
~ Plug-In Type (3-db down) . . (ac or dc coupled) fice | fage
2A60 de— 1 Me 50 mv/cm—50 v/cm in 4 steps. 1 megohm shunted by | $ 105 | 188
. 47 pf, 600 volts max. 1
2A61 Low-Level 0.06 cps—300 ke |10 uv/cm—20 mv/cm, 1-2-5 sequence.| 10 meg—50pf; =+=5v | $ 385 | 188
Differential (ac—coupled only)
2A63 Differential dc — 300 kec. 1 mv/em—20v/cm, 1-2-5 sequence. $ 150 | 189
50:1 rejection ratio |
3A1 Dual-Trace dc — 10 Mc. 10 mv/em—20v/cm, 1-2-5 sequence. $ 450 | 190 f
~ (Identical Channels) " h I |
- 3A2 Dual-Trace dc—500 kc 10 mv/cm—10v/cm, 1-2-5 sequence. $ 500 | 234 ‘
(Identical Channels) | Sl I
- 3A3 Dual-Trace Selectable 100 uv/em—10 v/cm, 1-2-5 sequence. | 1 megohm shunted by | $ 790 | 191 |
~ Differential dc—5 ke or 47 pf, 600 volts max. ':
e dc—500 ke _ =='
3A6 Dual-Trace de—10 Mc. Identical to Type 3A1 above but with $ 540 | 190 |
(Identical Channels) internal delay line. ,u r
3A72 Dual-Trace dec — 650 ke 10 mv/cm—20 v/em, 1-2-5 sequence. $275 | 193 |
O(Idenﬁ-cai.:Chann,,_e-ls) o L S s Sl “
_3A74‘Four-'!'ra-ce g' dec — 2 Mc. 20 mv/cm—10v/cm, 1-2-5 sequence. | $ 590 194 !
~ (Identical Channels) B =l k= .ol |
3A75 - dc — 4 Mc. 50 mv/ecm—20v/cm, 1-2-5 sequence. | | % 155 || 198 _];
. 3C66 Strain Gage de—5 ke 10 pstrain/div—10,000 ustrain/div, 120 Q strain gage $ 400 @ 198 |
| __ : - 1-2-5 sequence. o ~ bridge | 5@
' 3S3 Dual-Trace E dc to equivalent $1500 | 200 |
Sampling (Use 1 1 Ge. 5mv/ecm—100 mv/cm, 1-2-5 sequence. | 100k, 2 pf =3 v max | (with
with 3T77 and 3T4) '« (0.35 nsec risetime) ) probes) f
3576 Dual-Trace dc to equivalent | 2mv/cm—200 mv/cm, 1-2-5 sequence. 50 ©2, 2 volts $1100 | 201 F
Sampling (Use ; 875 Mc pk-to-pk. max. {
with 3T77 and 3T4) (0.4 nsec risetime) dc-coupled g

*Variable between steps, uncalibrated.

DIGITAL READOUT SYSTEMS

Digital plus analog displays are simultaneously presented on the Type 567 Oscilloscope and Type 6R1A Digital Unit. A Digital Readout
System consists of a Type 567/éR1A and any of 5 combinations of vertical and horizontal Plug-In Units: Type 3S3/3T77, 3576/3T77, 3A2/
3B2, 353/3T4, or 3576/3T4. Other 2-Series and 3-Series Plug-In Units can be used for normal crt display, but do not provide digital
readout. See the Type 262 Programmer for these systems.

=aner

X&ayvy 1 | Cadlibrated Input Calibrated | Sweep Digital . System
Plug-Ins | Risetime = Sensitivity | Impedance = Sweep Range | Delay @ Resolution | Trigger | = Price
353/3??7"_‘-_' | 035nsec | 5mv/em to 100 k, 2 pf equiv. 0.2 nsec/ External $5450
. 100 mv/cm cm to 10 usec/ Through 10 or (including 2 probes)
_ cm plus 10X approx. 100 dots
3S76/3T77"j}.-. 0.4 nsec 228;)\,;{1?;;: 50 Q2 magpnifier 100 Reer per cm e $5050
— or
o 3A2/3B2 | 07 pusec | 10mv/em to | 1 Meg, 47 pf 2 usec/cm 5 psec to ] ’"Lse? ti ]Ot External $4450
s . 10 v/cm to 1sec/cm 10.5 sec msiicdcecz;dega ¥

*The Type 3T4 Programmable Sampling Sweep can be programmed through a front panel connector. Programmable
functions include sweep rates (1 nsec/cm to 200 usec/cm), 3 calibrated sweep delay ranges (1 usec to 1 msec), samples
per sweep (100 or 1000 or alternately 100 or 1000), and single display for real-time measurements. Type 3T4 ... $1300.

e ——
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cunnncrsm_s_nc cunva TRACERS
,‘5_ . Verfical - Horrzontal Vanable Dnve . AcceI : AB | P ' f:': P
__ Hsioment | Axls Ax:s - '_;:_-:. Parameters _f{':'i‘Pofenffal " Comporison || ' |
. ‘Type 570 presenis an accurate grophlc : : P!g’re, screen, or
~ analysis of electron-tube characteristics 225;{3‘;\:0 ]Sélj;éiio grid current vs. 1 b Ves §1100 | 116
__:-::::Under almost any conceivcble opero’rmg. 105 sequence | 1-2-5 sequence plate or grid volt-
;_condahon - L age.
TYPe 575 traces charcc’rerlshc curves 1,;00//%?'\’?0 ]OQ%VV//ddlrv ' | Collector current
for both | PNP and NPN transistors and_ 10wt o 10y div fo & voltage, Base 4 kv Yes $1075 119
:Q':dlodes on the face of a crt. . ' 0.5 el 0.5 sldiv current & voltage.
Ins_frumenf - | Collector quply' - Base Supply =~ Calibrated Display Comparison Price  Page -
| . - -+ stepping, 4 to 12 steps
~ Type 175 adapts fhe'Type 575 to meas- |0 to 20v or 0 fo Sl fcml.ly, elther. el VE”;ICG[ Ax1cs——-
urement of high power (NPN and PNP) {100v, or 0 to 100 | five or single family. Bllacian LI
:G v ONLY Wh sed wth T 575 | with '300_0 it 10 current positions—1 ma |Horizontal Axis— Yes $1475 @ 119
CFEJJF:V); Trocer. - o s load resisf;r to 1 amp/step; 5 voltage | Collector Voltage
o . ' ' ' positions — 0.02 to 0.5v/ | Base Voltage
step
_ _ . SPECTRUM ANALYZERS = =
HIGH FREQUENeY | == .. MUITILBAND _
GENERAL PURPOSE .. GENERAL PURPOSE .
.~ CHARACTERISTICS 1116 . . 2 @ - . 3 . . | 30
FREQUENCY |
Yo iy 10- 1000- ¢«
CO{XEAGE -3¢ 4000 10400
SEN_SIT._!.\(_!TY . TE 7;00 N S —110 to A “ —105 to
 dbm - —90 —75
:::'é-:'tDISPERS!ON. ::*:i; . 'c%]“g(:;/;;rg fol 2 ukr::c/élrin (Narrow) 15ke to 5Mc Oscilloscope 5X Magnifier usable to 3 ke; up
L rated Selc:rcFi)wus " (Wide) 100 ke to 60 Mc to 100X Magnifier on some oscilloscopes
.f_jf:DISPLAY FLATNESS - + 1db + 3 db (over 60 Mc Dispersion)
gii%\%i)?ﬁ - l:%ﬁgsl;e;o Tl kl;ispersion 1 ke to 100 ke, continuously variable
INCFDENTALFM iI.FO 52(:22'[ el 800 cps to 1800 cps at local oscillator fundamental
As low as 0.02 cps (5 sec/cm) to beyond practical analyzer range, flexible triggering
ST (F) 51db -+ 0.1db per db
60 db (Variable) 50 db (Variable)
NA Single or picket fence, continuously variable == 30 Mc.
Picket fence — 100 ke and 1 Mc spacing
50 db 40 db é-cm vertical display
26 db 26 db 6-cm vertical display
NA 13 db 6-cm vertical display
100 mv/cm (var.) 10 cps to
oscilloscope vert. band- 100 mv/cm (variable) 10 cps to oscilloscope vertical band-
width. 50 © input resrst width. 100 Q input resistance :
ance. ( "ﬁ
1L10 L-20 L-30 |
$1200 $1995 $1995
184 186 186
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O - , SAMPLING SYSTEMS

! T ——
50 Q 0.1 nsec | No fhrough‘ 1 nsec/cm 5 10. 20 External | $3500 142

[ fU” to = |
: - ' 50, 100 or Internal

Type 661 with Types , fime | 100 psec/cm 1000

ST1A and 481 Uniis| 09 | 035nsec | ¥ e ol preigrer | or 33330 142

Type 661 with Types
5T1IA and 452 Units

; - I — I | Bwesnol | ]
Type 661 with Types 2-200 mv/cm | | ~ $3500
5T1A and 4S3 Units 100k, zpr 0.35 nsec 1-2-5 sequence Ne j D {with probes) =
; | — |
SAMPLING SYSTEMS FOR TYPE 560-SERIES 0SCILLOSCOPES
Input Calibrated | Signal| Sweep Equivalent  Samples Per . System
Indromen; Impedance Risetime Sensitivity Delay Delay Sweep Time @ Centimeter Tr:ggerf Price fage
0.2 nsec/cm ‘ '
*Type 561A Internal I
with Types 3576 and | 500 | Odnsec |  2:200mv/em |\ o Through fo 10 or 100 ot $2250 | 87
- ' 1-2-5 sequence 100 nsec | 10 usec/cm | |
3T77 Units | External | |
L | lus 10X mag. |
*Types 561A ) | ’ o R o Ui i T T
with Types 353 and 100k, 2pf | 035nsec 500 m™/SM | N | Exdernal | S0 | g7
37177 Units | R | | |
*Type 564 with Types = .. . | Same features as Types 561A, 3576, 3T77 (above) plus SPLIT-SCREEN | ., ]
3576 and 3T77 Units P8 e nsei . STORAGE of signal mforma’rlon ) $2700 7 9]__
*Type 564 with Types 100k 2 of  0.35 ! Same features as Types 561A, 353 3T77 (above) plus SPLIT-SCREEN | $3100 91 !
383 and 3T77 Units e E | R .~ STORAGE of signal mformcmon (with probes) |
*Type 567 with Types | | Same features as Types 561A, 3576, 3177 (above) plus DIGITAL READ-
357? 3T_77 and 6R1A | 902 i dngec OUT of pulse risetime, pulse amplitude, pulse width, time differences. $5050 s
nifs
qyk pe 567 with Types S Types 561A, 3S3, 3177 (above) plus DIGITAL READOUT | $5450
USS 3177, and 6R1A 100k, 2ph | B35msec of pulse risetime, pulse amplitude, pulse width, time differences. with probes) o
nits

The Type 3T4 Progrcmmable Sampling Sweep is similar to the Type 3T77 except it can be programmed through a front-panel connec-
tor. Programmable functions include sweep rate (1 nsec/cm to 200 usec/cm), 3 calibrated sweep delay ranges (1 usec to 1 msec), samples
per sweep (100 or 1000), and single display for real-time measurements. Type 3T4 — $1300.

* Rack Mount models are available

- SAMPLING SYSTEMS FOR TYPE 661 OSCILLOSCOPES

| Input . -C&h’brcfed  Signal |- .- : | Sweep | Equivalent Samples per | . . 1,
P'”gf’_“ Impedance hisotime , S'ensiﬁ"/f:ff . _D_EIQY Tflgger_ frice faoe :qug-f.n Delay Sweep Time = Centimeter .Pr.:ce ' :_.:?age.
451 500 |0.1 nsec No |External [$1600 | 145 - Through | 1 nsec/em to
e Infernal ‘ - 5TIA| full 100 psec/cm | 5 10, 20, | $750 | 147
- 452 | 500 [0.35nsec| 5 90 T— or  |$1430 | 144 | time |plus magnifier | 50 100 or
. 1-2-5 sequence External . = | base 1000
453|100k, 2 pf [0.35 nsec No | External | $1600| 146 573* IU nsec/cm 1o $900 | 148
. _ 100 psec/cm
*Also real time sampling from 0.2 nsec/cm to 5 sec/cm.

"*z;SAMPI.ING SYSTEM ACCESSORIES

. Descnpnon

| Allows ’rtmmg sysfems to be synced up to 5 Gc Ou’rpur repetmon rate | $265 “2.28 .
variable from 15 to 45 Mc.

Measures fast transistors, short duty cycle measurements of delay time, $ 290 229
risetime, storage time, and fall time.

Measures fast-switching diodes, forward and reverse recovery. Response _$ 185 "_2_30
better than 0.35 nsec.

Furnishes dc power and provides sub-nanosecond environments for read-
ing out time and charge information about fast semiconductor diodes | $325 23]
and transistors.

waer:_ Supply
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~ INDUCTANCE AND CAPACITANCE METER ~ SQUARE-WAVE GENERATORS L
ln'str.qm_enf :Range_s . ::Atcﬁr'ac'y' V(; ll‘g;l; "Rrice Ragé | Instrument R:s_ehmfa :..Fi.'eRg::necy ‘23 ‘ﬁs ;i; P_ri_c?é :Pg_ge
f Permits mea- _ 10v to 100 v
0 to 3, 10, suring an un- . 25 cos across e in:
130, 100, known  ca- | i e 13 nsec to 1 IF‘)AC terr?al 600-Q2 $ 435 204
. 1300 ph within 3% | pacitance - laeid
18 13010 10 3, 10, of full scale | while elimin. | ¥ 25| 218 =
| 30, 100, ating effects 400ke |01V to 0.5v
300 puf of other ca- Type 107 | 3 nsec o T M with 52-Q ter-| $ 190/ 205
pacitances. . mination
AMPLIFIERS _ _
. Frequency . L, Differential Input Output .
Instrument Gain Rasponce: Noise Leyel ot Inpad o Ipedasca Price | Page
100X or 1-5 pv, rms 10 megohms
%k ’ ’ ’
Type 122 000X | 02 cps to 4_0 ke grounded ,Yi;, : S0k 1000 ohms__ _?_1_:"’;_5 210 7
7.5 uv, rms, or : !
Type 123 £y 100X 3 cps to 25 ke less grounded No 10 megohms 31 kdihms _$_ 75 i 2127 i
5cps to 17 Mc 50 uv or less 1 megohm,
1 yps 112 i TOOX_T_a ~ 2l-nsec risetime | pk-to-pk, grounded - No 22 pf. 73 alims $jéf 232_ N
b T Frequency Specnflcahons are at 3-db down. Pl
* Rack- Mount modelsiarer ayallable : RO g it | g L e g
R ] PULSE GENERATORS TR |
|4 Main Pulse Output Trigger )
Instrument Frequency Width Risetime Delay Amphfude Impedance Req. Price | Page |
Type 109 | 27510700 cps | 0.5 nsec to 300 nsec <025nsec | None | 0to50v | 500 ~ None $360 | 206
Type 111 0 to 100 ke o o bLT [uses 05nsec | 30t EEy 50 0 +5v | $3e5| 207
oo R e I L - N : o D e
P | | Lo | |
| Type 114 s dquare Wone dndl | apg e 10 Ners' | LR emle o | $350 | 209
[ 10 msec 100 nsec to 1 msec , |  ==10w% 120y
L 2 ' 3 E— 0
{ T Type 161 0 to 50 ke 10 usec to 0.1 sec 05 usec | choble Oto*=50¥ 1—5kQ +3v $130 222 |
| TType 162]  0to10kc | 100pusectol0sec | Tpsec | None | 50v 1kQ +15v | $130 | 223
.~ T Type 163 0 to 500 kc 1 psec to 10 msec : ______ 0.2 usec | Variable | 0to +25v 100 0—3.5 kQ | +2v $130 | 224

v

T e

\h

s

e e —

T Type 160A Power Supply prov1des power for up to 7 Type 161 or 162 Generators, 5 Type 163 Generators, or 5 Type 360 Indlca’rors $190 ‘

ot s

—

==

e

TIME MARK GENERATORS

TR BT

lns_tfum’ent - . Time-Mark Interval Sine- Wave Frequency Accufacy - ~ Stability Tt 'Price Page

‘ . . 2 per decade from 1 usec to 5 sec, o 5 3 parts per million
Type IBOA separately or in timing combination. fhide, A0t e an Dl witin Q.01 e for 24 hr. period 625 225 |
_ _*TYpe 181 1 per decade from 1 usec to 10 msec. 10 Mc about 0.03% 0.005% per hour | $ 265 | 234

* Rack-Mount models are available.

7t All outputs are derived from a 1 Mc crystal-controlled oscillator. Type 180A uses temperature-stabilized oven which is also available
as accessory for the Type 181, or as MOD110 installed in the instrument. This provides stability of 3 parts per million.

CONSTANT AMPLITUDE SINE WAVF. GENERATOR

: : . __ -
- !nsfrument I Outpuf Frequency _ Ou:‘puf Amphtude .Ccn?en_f_,. 4 fmpe dance Price Paé’g
Conhnuously variable from 350 Conhnuously vcrlable from 40 Typically less .
ke to 50 Mc. mv to 10 volts, pk-to-pk. than 5%. Nominally 250 | $ 330 | 227
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DESCRIPTIONS AND SPECIFICATIONS

All  present regular-production Tektronix Instruments and
Accessories are listed and described in this catalog. We hope
that it contains the right kind and amount of information for
you.

The principal Tektronix instrument is the cathode-ray oscillo-
scope, which is a three-dimensional display device. These
three axes are designated: X (time-base or horizontal plane),
Y (amplitude or vertical plane), and Z (brightness range of
display). The X and Y axes convey precise quantitative in-
formation and are wusually specified as TIME per division
and/or VOLTS per division. The Z axis is usually modulated
by blanking or unblanking voltages in order to eliminate
retrace time from the presentation. Time markers can also be
used to modulate the trace in most Tektronix Oscilloscopes.

Characteristics other than X-axis sweep rates and Y-axis sensi-
tivities are usually not of primary importance in describing
the accuracy of the display, but are often pertinent when
selecting an oscilloscope for a particular application. While
specifications on these other features are less stringent, reiative
values in areas such as trigger sensitivity, CRT accelerating
potential, amplitudes of output waveforms, etc., are quite
meaningful.

We have tried to describe all of the more significant features,
capabilities, and limitations of Tektronix instruments in a way
that will be of the most value to most customers. This cannot
be done without knowingly omitting some things meaningful
to only a few.

If you have specific questions about any instruments that are
not answered here, you should consult your Tektronix Field
Engineer or Engineering Representative; he can probably pro-
vide a ready answer. Occasionally, however, questions are
asked about specific performance limitations that we have
never investigated. If the questions are of general interest
to many customers, an investigation will be made. However,
such questions usually imply a desire to use the instruments
in applications for which they are not intended. When such
is clearly the case, a special investigation can seldom be
justified. The burden of testing or calibrating instruments to
assure conformance to such a specification would not be one
which we could, with clear conscience, pass on to all customers.

Questions may arise about the exact meaning of such words
as “approximately”, "typically”, and our intent when using
them to describe an instrument. For instance, the square-wave
voltage calibrators in many Tektronix Oscilloscopes are typi-
cally described as having a frequency of approximately 1 kc.
The frequency is relatively unimportant. If we specified the
acceptable frequency limits, it would be misleading; the pri-
mary purpose of the calibrator in most cases is to provide
an accurate voltage reference, not an accurate frequency
reference. In other cases, a characteristic might be stated in
what seems to be absolute values (for example, + Gate Out).
In most instances, the accuracy of the value is unimportant,
and the acceptable limits would again be misleading. The
availability of the waveform at a front-panel connector is a
characteristic of the instrument and does not contribute to the
accuracy of X and Y measurements.

Your Tektronix Field Engineer or Overseas Distributor will
welcome your discussion on descriptions and specifications of
Tektronix Oscilloscopes and associated instrumentation.

PASSBAND AND RISETIME MEASUREMENTS

Frequency-response quotations are at the 3-db-down points
unless otherwise stated.

Equipment for measuring frequency response (passband) must
be carefully selected to assure accurate readings. A generator
which is correct in amplitude at just the low frequency and
high frequency check points could prove misleading. Uniform
frequency response measurements require a generator with
“flat" output amplitude characteristics over its entire frequency
range. Loading placed on the generator must also be con-
sidered. High frequency sine-wave generators must usually
be terminated to match their output impedance. For oscil-
loscopes having an upper frequency response in the area from
350 kilocycles through 50 megacycles, Tektronix uses Type
190B Constant Amplitude Sine-Wave Generator to check for
high frequency roll-off characteristics.

A characteristic of importance to the pulse-measurement field
is risetime. This parameter is generally a good indication of
relative passband. In short, faster risetime means greater
passband (in the direction of higher frequencies). Several
factors must be considered in making risetime measurements.
For reasonably accurate readings of risetime, the oscilloscope
should be approximately 5 times faster than the signal to be
measured. When risetime of the signal approaches risetime
of the oscilloscope, the true signal risetime can be computed.
Risetime of cascaded signals is calculated by taking the square
root of the sum of the squares (of signal and oscilloscope
risetimes). For example, a signal with a risetime of one nano-
second viewed on an oscilloscope with a risetime capability
of one nanosecond will appear as approximately 1.414 nano-
seconds.

In order to measure actual risetime of the oscilloscope, the
input pulse should be free of overshoot and ringing, since
risetime is generally measured between the 109% and 909
amplitude points on a waveform. Proper termination of the
input-pulse source must also be considered. Tektronix uses
Type 105 Square-Wave Generator (approximately 13 nsec rise-
time), Type 107 Square-Wave Generator (less than 3 nsec
risetime), or Type 109 Pulse Generator (less than 0.25 nsec
risetime) for checking risetime of general purpose oscilloscopes.
For faster oscilloscopes, specially constructed generators are
employed.

In general, peak-to-peak input voltage ratings are for dc
and low-frequency values. Because of possible damage to
input components, especially solid-state devices, continuous
derating is required as frequency is increased. This is especially
true with rf at high-sensitiveity settings.

MECHANICAL CONSIDERATIONS

VENTILATION—In general, a standard oscilloscope using 250
watts of power or more will have filtered forced-air cooling.
CLEARANCE—Under normal conditions, at least two inches
of unobstructed space around the oscilloscope should be main-
tained to assure safe operating temperature. Should the
chassis temperature become excessive, at typically 120°, a
thermal-cutout switch will interrupt the power and keep it off
until a safe operating temperature is reached.
CONSTRUCTION—The oscilloscope chassis and cabinet are of
aluminum alloy for lightweight durability.

FINISH—The oscilloscope front panel is anodized and the
cabinet has blue-vinyl finish.

Specifications continued on next page.
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TEKTRONIX-MANUFACTURED COMPONENTS

When standard commercially-available components do not tubes, transformers, ceramic terminal strips, and etched cir-
meet rigid requirements of Tektronix Oscilloscopes and associ- cuitry—in addition to precision potentiometers, capacitors, wire-
ated instruments, and suppliers cannot fulfill adequately this wound resistors, inductors, semiconductor and solid-state
demand for these specialized components, Tektronix manu- devices.

fact them. : L .
RS Designed compactly for reliability and efficiency these Tek-

tronix-manufactured components incorporate the highest stand-
Some of these special components manufactured by Tektronix ards of craftsmanship in meeting the special needs of particular
for exclusive use in its own equipment include cathode-ray instruments.

CATHODE-RAY-TUBE PHOSPHOR DATA

The catalog description of each oscilloscope indicates phor for any given application. For example, Type P11 is
the phosphor normally supplied. However, for specific excellent for waveform photography but due to its short
applications, you may want to specify another phosphor. persistence, it is not well suited for applications requiring
The phosphor data chart will help in your selection. visual observation of low speed phenomena.
For more specific information regarding the best-suited Phosphors are rated in several parameters, such as color
phosphor for your particular application, please confer of fluorescence or phosphorescence, persistence, etc. The
with your Tektronix Field Engineer. He will know the following table describes the more commonly used phos-
factors that must be considered in selection of a phos- phors.
PHOSPHOR DATA CHART
Relative ® - Crystal © ' _ - ' ;,-
Phosphor  Fluorescence Phosphorescence  Brightness Persistence ®  Size Principal Use Comments ?
P1 Yellowish- Yellowish- 150 Medium Fine Slow Repetition Rate | Used to keep down flicker
Green Green Oscilloscope Displays| apparent at low rep. rates |
L at i By g ] such as 60 cps.
P2 Blueish-Green Green 230 Medium Short* | Coarse General Purpose | Good compromise for high
Displays !cnd low speed applications. |
P4 White - White I 250 | Medium Short | Coarse | Television Pictures | ooy, *
- il ik Pttt e P | (Image Displays) | JRNE 4. IR
P7 Blue-White Yellow-Green 128 Medium Long* | Coarse Slow Speed
Displays
P Purplish-Blue Purplish-Blue | 100 Medium Short | Medium Oscilloscope | High blue light content and
- Photography small spot size conducive
to sharp photographs.
P15 | Blueish-Green | Blueish-Green | 50 Short Fine ~ Moving Film | Poor for high-speed photog-
Photography raphy.
Flying Spot Scanner
I ) Displays
P20 Yellow-Green | Yellow-Green 250 Medium Medium General Purpose
Displays
P31 Green Green 1390 Medium Short | Coarse Oscilloscope Displays | Bright sharp image.
In High Ambient Light
@ Taken with a Spectra Brightness Spot Meter, which incorporates a C.LE. standard

eye filter. Representative of 10 kv aluminized screens.

JEDEC classification (to 10% level).

© FINE = up to 49, MEDIUM = 50pu to 9.9 u, COARSE — 10.0 & and up.

*  Low-level persistence may last for minutes.

UNITS and ABBREV:’ATIONS used in this Ccn‘alog
- Umt Name Abbrevraﬂon Umt : Nome Abbrevmhon Unzt Name :  ' 3:A'b_brey.idti_oh

10‘7 cycles glgacyc!es Ge 10‘2 meter centimeter cm 0 g fcrad microfarad uf
10° cycles megacycles Mc 103 second millisecond msec 107 second nanosecond nsec
10° ohms megohms meg 1073 meter millimeter mm 10-'% farad picofarad pf
10* cycles kilocycles ke 10-* second microsecond psec 10-'2 second picosecond psec
10® ohms kilohms k
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SMALL IN SIZE

LOW IN WEIGHT
ELECTRONICALLY-REGULATED DC SUPPLIES

CHARACTERISTIC SUMMARY

VERTICAL

CALIBRATED SENSITIVITY—
Dc-coupled, 0.1 v/div to 50 v/div.
Ac-coupled only, 0.01 v/div to 0.05 v/div.
PASSBAND—O.1 v/div to 50 v/div, dc to 4 Mc.
0.01 v/div to 0.05 v/div, 2 cps to 3.5 Mc.
INPUT—1 meghom, 40 pf

HORIZONTAL

CALIBRATED SWEEP RANGE—O.5 usec/div to 0.2 sec/
div.

SWEEP MAGNIFIER—5X, extends sweep range to 0.1
;,LSEC/diV.

TRIGGER REQUIREMENTS—Internal: 0.5 div deflection
at 1 ke, increasing to 2 div deflection at 5 Mc.
External: 0.2 v pk-to-pk at 1 kc, increasing to 2 v
pk-to-pk at 5 Mc.

EXTERNAL INPUT—1.5 v/div.

CRT
DISPLAY AREA—8 x 10 div. Each div equal to % inch.
ACCELERATING POTENTIAL—1.85 kv.

OTHER CHARACTERISTICS
AMPLITUDE CALIBRATOR—50 mv to 100 v, 1-kc square
wave.

POWER REQUIREMENTS—105 to 125 v or 210 to 250 v,
175 watts.

The Type 310A Oscilloscope is an instrument you can
take with you—easily, comfortably. Small size and low
weight combined with operation on 50 to 800-cycle line
frequency make this an ideal instrument for maintenance
and calibration of specialized measuring and recording
instruments at their point of use. Accurate calibration and
excellent linearity assure faithful displays and precise time
and amplitude measurements either in the laboratory or
in the field. Functional panel design and versatile con-
trol systems contribute to operator convenience.

DC-to-4 MC OSCILLOSCOPE Type

. "f TYPE 3104 OSCILLOSCOPE = .
g sERIAL (VERTICAL AMP-

VERTICAL-DEFLECTION SYSTEM
Frequency specifications are at 3-db down
DC-Coupled Vertical Amplifier—Main amplifier
passband is dc to 4 Mc. Vertical deflection is calibrated
in steps of 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50 v/div.
When ac coupled, the low frequency 3-db point is
2 cps direct or 0.2 cps with 10X Probe. An ac-coupled
preamplifier switched in by the VOLTS/DIV control
provides three additional calibrated steps of 0.01,
0.02, and 0.05 v/div, at a frequency response of 2
cycles to 3.5 mc. In addition, a 2.5-to-1 vernier (un-
calibrated) control provides for continuously-variable
adjustment from 0.01 v/div to 125 v/div. A light on
the front panel indicates when the control is in the
variable (uncalibrated) position. Vertical amplifier is
factory-adjusted for optimum transient response. Rise-
time is less than 90 nsec. Input impedance is 1 meg-
ohm paralleled by approximately 40 pf.

Calibration Accuracy—Internal adjustments are
provided for setting the gain of the vertical amplifier.
When these adjustments are accurately set with the
VOLTS/DIV switch in the 0.1 and 0.01 v/div positions, the
vertical deflection factor for any other position of the
switch will be within 3% of the panel reading for that
switch position.

Probe—A low-capacitance probe (10-x atten.) is
supplied with the instrument. Input capacitance with the
probe is approximately 9.5 pf paralleled by 10 meg-
ohms,




HORIZONTAL-DEFLECTION SYSTEM

Wide Sweep Range—The Type 310A has 18 cali-
brated sweep rates: 0.5, 1, 2, 5, 10, 20, 50, 100, 200,
500 psec/div, ....1,2,5,10, 20, 50 millisec/div, 0.1,
0.2 sec/div. In addition, a vernier (uncalibrated) con-
trol provides sweep rates continuously adjustable from
0.5 usec/div to 0.6 sec/div. A light in the front panel
indicates when the control is in the variable (uncali-
brated) position. Calibration accuracy of the 18 fixed
sweeps is within 3%.

Sweep Magnifier—Sweep magnification is obtain-
ed by increasing the gain of the sweep-output amplifier
by a factor of 5. The center 2-division portion of the
normal trace is expanded to 10 divisions. The HORI-
ZONTAL POSITION control has sufficient range to dis-
play any one-fifth of the magnified sweep. The 5-x
magnifier applied to the 0.5-psec/div sweep extends
the calibrated range to 0.1 usec/div. Accuracy is within
39 of the displayed portion of the magnified sweep
on all ranges except the 0.5 usec/div range, where
accuracy is within 5%.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the control grid of the cathode-
ray tube. This assures uniform bias for all sweep rates
and repetition rates.

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering.

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Trigger source can be internal, external, or
the line frequency, either ac-coupled or dc-coupled. The
triggering point can be on either the rising or falling
slope of the triggering waveform.

Avutomatic Triggering—Provided by an automatic
level-seeking trigger circuit which is useful for trigger-
ing between 60 cps and approx. 2 Mc. In the absence
of an input signal the sweep is automatically triggered
at about a 50-cycle rate, providing a reference trace
on the screen.

Trigger Requirements—Internal triggering—a sig-
nal large enough to produce a 0.5 div deflection at T ke,
increasing to 2 div deflection at 5 Mc. External Trigger-
ing—~0.2 v pk-to-pk at 1 kc increasing to 2 v pk-to-pk
at 5 Mc.

Horizontal Input—A back-panel terminal permits
use of an external signal to drive the horizontal ampli-
fier. Deflection factor is 1.5 v/div. The gain can be
reduced by a gain control on the back panel.

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave voltage is
available through a front-panel binding post. Eleven
fixed voltages—0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50,
and 100 volts peak-to-peak—are provided. Accuracy
is within 3%. Square-wave frequency is about 1 kec.

Nluminated Graticule—The edge-lighted graticule
has 8 vertical and 10 horizontal V4 -inch divisions. [llum-
ination is controlled by a front-panel knob. An appro-
priate filter is provided to increase contrast when view-
ing in a brightly-lighted room.

Cathode-Ray Tube—Flat-faced mono-accelerator
crt operates at 1.85-kv accelerating potential. A P31
phosphor is normally supplied.

Power Requirement—Wired for 115-v, the elec-
tronically-regulated power supplies permit a line-voltage
variation between 103.5 and 126.5v (115v =10%).
Changing transformer taps also permits regulated power
supply operation at 108, 122, 216, 230, or 244 v
+10%. The Type 310A requires 175 watts and will
operate over the range of 50 to 800 cps, but requires
about 4% higher line voltage at 800 cps.

Hinged Chassis—The Type 310A opens up to per-
mit easy accessibility to all tubes and components.

Mechanical Specifications—Dimensions are 103% "
high by 7" wide by 17%"” deep. Net weight is 23
pounds. Shipping weight is 34 pounds, approx.

TYPE 310A OSCILLOSCOPE .......con..onse $675
Each instrument includes: 1—P6006 probe (010-0127-00); 1—patch
cord, 18", BNC-to-BNC (012-0087-00); 1—patch cord, 18", BNC-
to-banana plug (012-0091-00); 1—post jack, BNC (012-0092-00);
1—3-conductor power cord (161-0022-00); 1—3 to 2-wire adapter
(103-0013-00); 1—light filter (378-0509-00); 2—instruction manual
(070-0244-00).

FAN BASE

A Fan Base is available to provide filtered forced-air
ventilation. This will reduce operating temperature
when the Type 310A is used continuously for prolonged
periods of time or in a hot or limited-ventilation area.
For convenience, the Fan Base tilts the oscilloscope to
a convenient viewing angle.

For use on 105-125v, 50 to 60 cps only:
Order Part Number 016-0012-00 ............ $50

For use on 210-250v, 50 to 60 cps only:
Order Part Number 016-0013-00 ............ $50

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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BRIGHT TRACE
ELECTRONICALLY-REGULATED DC SUPPLIES

COMPACT CABINET OR RACK-MOUNT MODELS

The Type 317 is an excellent oscilloscope for the day-
light conditions often encountered in the field and at
production test stations. Its brilliant trace, provided
by 9-kv accelerating potential on a Tektronix 3-inch
cathode-ray tube, is easily readable in bright areas. . .
even at low sweep-repetition rates. And its dc-to-10
mc vertical response and wide sweep range easily take
care of most of today's complex field and test station
applications. Of course, these fine characteristics make
it an excellent laboratory oscilloscope, too.

CHARACTERISTIC SUMMARY
VERTICAL

CALIBRATED SENSITIVITY-—-—-— :
Dc-coupled, 0.1 v/div to 50 v/div.
Ac-coupled, 0.01 v/div to 50 v/div.
PASSBAND—DC-coupled, dc to 10 Mc.
AC-coupled, 2 cps to 10 Mc.
RISETIME—35 nsec.
INPUT—1 megohm, 40 pf.

HORIZONTAL

 CALIBRATED SWEEP RANGE—0.2 psec/div to 2 sec/div.

SWEEP MAGNIFIER—5X, extends sweep range to 0.04

~ psec/div.
TR!GGER REQUIREMENTS—[nterncE
External:

0. 5-d¥v "d'ef'!ecfioh.
0.5 to 20v.

_EXTERNAL INPUT—-—-—] 4v/dlv mmumum sensitivity, _dc

1o 400 ke, .
CRT

DISPLAY AREA-—-—8 x 10 div. Each le equal to ‘A tnch _

ACCELERAT!NG POTENTIAE---9 kv. -

OTHER CHARACTERISTICS _
AMPLITUDE CALIBRATOR—-SO myv to 100v l kc square
wave.

.POWER REQUIREMENTS-~’I 05 to 125 v or 21 0 fo 250 v,_:

260 watfs.
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VERTICAL-DEFLECTION SYSTEM
Frequency Specifications are at 3-db down
DC-Coupled Vertical Amplifier — Main amplifier
passband is dc to 10 Mc, risetime is 35 nsec. Vertical
deflection is calibrated in steps of 0.1, 0.2, 0.5, 1, 2, 5,
10, 20, 50 v/div. When ac coupled, the low frequency
3-db point is 2 cps direct or 0.2 cps with 10X Probe.
An ac-coupled preamplifier switched in by the VOLTS/
DIV control provides three additional calibrated steps
of 0.01, 0.02 and 0.05 v/div at a frequency response
of 2 cycles to 10 Mc, risetime 35 nsec. In addition,
a 2% -to-1 vernier (uncalibrated) control provides for
continuous adjustment from 0.01 v/div to 125 v/div.

Calibration Accuracy — Internal adjustments are
provided for setting the gain of the vertical amplifier.
When these adjustments are accurately set with the
VOLTS/DIV switch in the 0.1 v/div and 0.01 v/div posi-
tions, the vertical deflection factor for any other posi-
tion of the switch will be within 3% of the panel read-
ing for that position.

Input Impedance—1 megohm paralleled by ap-
proximately 40 pf.

Delay Network—A signal delay of 0.25 usec is in-
troduced by the balanced delay network. Permits ob-
servation of the leading edge of the waveform that
triggers the sweep.

Probe—The vertical sensitivity of the Type 317 is re-
duced by a factor of ten by use of the 10-x attenuator
probe supplied with the instrument. The probe presents
an input impedance of 10 megohms paralleled by ap-
proximately 9.5 pf.

Under daylight conditions, the trace is
easily readable
repetition rates on this portable Type 317.

even at low sweep-

HORIZONTAL-DEFLECTION SYSTEM

Wide Sweep Range—A single knob is used to se-
lect any of 22 calibrated sweep rates: 0.2, 0.5, 1, 2, 5,
10, 20, 50 psec/div, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50
msec/div, 0.1, 0.2, 0.5, 1, and 2 sec/div. In addition,
a vernier (uncalibrated) control provides for continuous
adjustment from 0.2 usec/div to 6 sec/div. Calibration
accuracy of the 22 fixed sweep rates is within 3%.

Sweep Magnifier—When the 5-x magnifier is
switched in, calibrated sweep rates are read from the
outer ring of numbers circling the TIME/DIV knob. The
magnifier expands the normal sweep to fifty divisions,
and the HORIZONTAL positioning control has sufficient
range to display any ten divisions of the magnified
sweep. Calibration accuracy is within 5% of the dis-
played portion of the magnified sweep.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the grid of the crt, assuring uni-
form grid bias for all sweep and repetition rates.

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering.

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Trigger source can be internal, external, or
the line frequency, either ac-coupled or dc-coupled. The
triggering point can be on either the rising or falling
slope of the triggering waveform.

Preset Stability—Same as above, except the stabil-
ity control is preset to the optimum triggering point and
requires no readjustment.




O

Automatic Triggering—Automatic level - seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger controls need
be touched until a different type of operation is desired.
Range of automatic operation is between 60 cycles and
2 megacycles, approximately. In the absence of an in-
put signal the sweep is automatically triggered at about
a 50-cycle rate, providing a reference trace on the
screen.

High-Frequency Sync—Assures a steady display of
sine-wave signals up to approximately 15 Mc. Requires
a signal large enough to cause a deflection of 0.2 div

at 5 Mc, 2 div at 15 Mc, or an external signal of about
2v.

Trigger Requirements—An internal signal causing
deflections of 0.2 div increasing to 2 div at 5 Mc in AC
MODE, 0.3 div increasing to 2 div at 5 Mc in DC MODE,
and 0.5 div increasing to 2 div at 2 Mc in AUTO MODE,
or an external signal of 0.5v to 20 v.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep amplifier is through a front-
panel connector. Deflection factor is approximately 1.4
v/div. Frequency response is dc to 500 kec.

OTHER CHARACTERISTICS

Calibrator—A square wave calibration voltage is
available through a front-panel coaxial connector. Elev-
en fixed peak-to-peak voltages are provided: 0.05, 0.1,

0.2,0.5, 1, 2,5, 10, 20, 50 and 100 volts. Accuracy is
within 3%. Square-wave frequency is about 1 ke.

Cathode-Ray Tube—A new Tektronix flat-faced 3*
cathode-ray tube with helical post-accelerating anode
is used in the Type 317. Accelerating potential is 9 kv.
A P31 phosphor is normally supplied.

llluminated Graticule—The edge-lighted graticule
is divided into 8 vertical and 10 horizontal V;* divi-
sions. lllumination is controlled by a front-panel knob.

Output Waveforms—A 20 v (approx.) positive-
gate waveform of the same duration as the sweep, and
a 150v (approx.) positive-going sweep sawtooth
waveform are available at front-panel connectors.

Warning Indicators for Uncalibrated Settings—
Separate front-panel neon lights indicate when the ver-
tical-attenuator and sweep-rate controls are not in their
calibrated positions.

Regulated Power Supplies—Electronic regulation
compensates for line-voltage and load variations be-

tween 105 and 125 v, or 210 and 250 v.

Power Requirement—105v to 125v or 210 v to
250 v, 50 to 60 cps, typically 260 watts. Type 317
MOD101 operates on 50 to 400 cps supply, uses dc
fan motor.

317
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Unless otherwise specified, the instrument will be
shipped wired for operation within the line-voltage
range of 105 v to 125 v. The Type 317 can be ordered
wired for operation on several nominal line voltages as
follows:

Nominal Line Voltage Operating Range

(Figures taken at 60 cps)

110 99 to 117 volts
117 105 to 125 volts
124 111 to 132 volis
220 198 to 235 volts
234 210 to 250 volts
248 223 to 265 volts

A decal on the transformer gives complete instruc-
tions for changing the operating range.

Cabinet Model—Dimensions are 123" high by
8% " wide by 191, deep. Net weight is 334 pound:s.
Shipping weight is 47 pounds, approx.

TYPE 317 (50 to 60 cps operation) .......... $875
Each instrument includes: 1—P6006 probe (010-0127-00); 1—patch
cord, 18", BNC-to-BNC (012-0087-00); 1—patch cord, 18", BNC-
to-banana plug (012-0091-00); 1—post jack, BNC (012-0092-00);
1—3-conductor power cord (161-0010-00); 1—3 to 2-wire adapter
(103-0013-00); 1—Ilight filter (378-0509-00); 2—instruction manual
(070-0297-00).

TYPE 317MOD101 (50 to 400 cps operation) .. $935
Each instrument includes: 1—P6006 probe (010-0127-00); 1—patch

cord, 18", BNC-to-BNC (012-0087-00); 1—patch cord, 18", BNC-
to-banana plug (012-0091-00); 1—post jack, BNC (012-0092-00);

1—3-conductor power cord (161-0010-00); 1—3 to 2-wire adapter
(103-0013-00); T1—light filter (378-0509-00); 2—instruction manual
(070-0297-00).

Rack-Mount Model—Dimensions are 7” high by
19" wide by 17-5/8" deep. The instrument mounts
to the standard 19" rack on slide-out tracks and can be
pulled forward, tilted, and locked in any of 7 positions
for easy servicing. Net weight is 35 pounds. Shipping
weight is 66 pounds, approx.

For more mounting information, please refer to the
catalog Mounting Dimension page.

TYPE RM17 (50 to 60 cps operation) ........ $950

Each instrument includes: 1—P6006 probe (010-0127-00); 1—patch
cord, 18", BNC-to-BNC (012-0087-00); 1—patch cord, 18", BNC-
to-banana plug (012-0091-00); T—post jack, BNC (012-0092-00);
1—3-conductor power cord (161-0010-00); 1—3 to 2-wire adapter
(103-0013-00); 1—light filter (378-0509-00); 1—pair mounting tracks
(351-0083-00); 2—instruction manual (070-0297-00).

TYPE RM17MOD101 (50 to 400 cps operation) . $1010

Each instrument includes: 1—P6006 probe (010-0127-00); 1—patch
cord, 18", BNC-to-BNC (012-0087-00); 1—patch cord, 18'', BNC-
to-banana plug (012-0091-00); T—post jack, BNC (012-0092-00);
1—3-conductor power cord (161-0010-00); 1—3 to 2-wire adapter
(103-0013-00); 1—light filter (378-0509-00); 1—pair mounting tracks
(351-0083-00); 2—instruction manual (070-0297-00).

SUPPORTING CRADLES
When the RM17 or RM17MOD101 is mounted in a
backless rack, these supporting cradles are necessary for
rear-slide support.

Order Part Number 040-0345-00 .......... $11.45

U. S. Sales Prices f.o.b. Beaverton, Oregon
.Please refer to Terms and Shipment, General Information page.




Type

LOW WEIGHT
_ SMALL SIZE
| TRANSISTORIZED

The Type 321A is an improved model of the Type 321,
and is intended for applications where a completely port-
able instrument is desired.

The A" version has extended the vertical amplifier
passband from 5 Mc to 6 Mc, increased the trigger am-
plifier passband, improved both vertical and horizontal
linearity, changed the CRT filament to a lower power type
for added operating time on batteries, and provided a
power switch compatible with the power source versatility of
the instrument. For the operator's convenience a low-battery
indicator light has been added to the front panel. This light
will also indicate if an external dc source voltage or line
voltage is too low.

Small size and low weight make the Type 321A Oscil-
loscope truly portable. It is capable of operating on its own
internal battery pack, on the dc systems on boats, airplanes,
cars, etc., or from an ac line.
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CHARACTERISTIC SUMMARY

VERTICAL
CALIBRATED SENSITIVITY—O0.01 v/div to 20 v/div, DC
coupled.

PASSBAND—DC to at least 6 Mc.

INPUT IMPEDANCE—1 megohm paralleled by approx.
35 pf.

HORIZONTAL
CALIBRATED SWEEP RATES—O0.5 psec/div to 0.5 sec/div.

SWEEP MAGNIFIER—5X, extends sweep rate to 0.1 usec/
div.
TRIGGER REQUIREMENTS—Internal: AC, DC, Auto—0.2
major div. display at 1 kc
increasing to 1 major div.
display at 6 Mc.

External: AC, DC, Auto—I v
peak-to-peak at 1 kc in-
creasing to 3v peak-fo-
peak at 6 Mc.

EXTERNAL INPUT——Sensmwty With 5X MAG on, 1 v/div
£ 10% .
Bandwidth: DC to at Ieasf 1 Mc.
Impedance: 100 k paralleled by ap-
prox. 30 pf.




CRT

DISPLAY AREA—&6 x 10 div. Each div equal to Y inch.
ACCELERATING POTENTIAL—4 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—500-mv square wave peak-
to-peak and internal 40-mv square wave peak-to-peak
at approx. 2 kc.

POWER REQUIREMENTS—Approx. 700 ma from 10 size
D batteries or a dc supply of 11.5v to 35 v. Approx.
20 watts from an ac supply of 115v =10% or 230 v
*+=10%, 50-800 cycles.

VERTICAL-DEFLECTION SYSTEM

FREQUENCY SPECIFICATIONS are at 3-db down.

DC COUPLED VERTICAL AMPLIFIER has a main vertical
passband of dc to 6 Mc. Vertical deflection is calibrated in
11 steps from 0.01 to 20 v/div in a 1, 2, 5, sequence. A vernier
control provides for continuously variable adjustment from
0.01 v/div to 50v/div, uncalibrated. In addition, the fully-
clockwise position of the VOLTS/DIV switch marked CAL 4
DIV, allows observation of an internally-coupled 40-mv peak-
to-peak square-wave signal.

CALIBRATION ACCURACY is adjusted internally for set-
ting the gain of the vertical amplifier. When this adjustment
is set, the vertical deflection factor is within 3% for any v/div
switch position.

INPUT IMPEDANCE is 1 megohm paralleled by approxi-
mately 35 pf.

MAXIMUM INPUT VOLTAGE RATING is 600 volts com-
bined dc and ac peak.

PROBE providing 10X attenuation is supplied with the in-
strument and presents an input impedance of 10 megohms
paralleled by approximately 8.5pf. The probe reduces the
vertical sensitivity by a factor of ten.

HORIZONTAL-DEFLECTION SYSTEM

SWEEP RATE is calibrated in 19 steps from 0.5 usec/div
to 0.5 sec/div in a 1, 2, 5, sequence. A vernier control pro-
vides for continuously variable adjustment from 0.5 usec/div
to approximately 1.5 sec/div, uncalibrated. Accuracy of 19
fixed sweep rates is within 3%.

DC COUPLED UNBLANKING provides uniform brightness
at all sweep rates.

TRIGGERING FACILITIES provide for complete manual con-

trol or fully-automatic triggering.

AMPLITUDE-LEVEL SELECTION is accomplished with ad-
justable amplitude-level and stability controls for triggering
the sweep at a selected amplitude level on the triggering
waveform. Trigger source can. be internal or external, ac-
coupled or dc-coupled. Trigger point can occur anywhere on
the rising slope or falling slope of the triggering waveform.

AUTOMATIC TRIGGERING is provided by an automatic
level-seeking trigger circuit which is useful for triggering above
50 cycles. The sweep is triggered automatically at about a
50-cycle rate in the absence of an input signal to provide
a convenient reference trace on the screen.

TRIGGER REQUIREMENTS for internal triggering: a signal
large enough to produce 0.2 major divisions of vertical de-
flection at 1kc is required, increasing to 1 major division of
vertical deflection at é Mc. For external triggering: a signal
of 1v peak-to-peak at 1 ke is required, increasing to 3 v peak-
to-peak at 6 Mc.

HORIZONTAL INPUT is provided by a dc-coupled external
connection to the sweep amplifier through a front-panel con-
nector. Passband is dc to at least 1 Mc. The horizontal de-
flection factor is 1v/div #=10% with the 5X MAG on. Input

impedance is 100 kilohms +-109% paralleled by approximately
30 pf.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR provides a 500 mv peak-to-peak
square-wave voltage through a front-panel connector. in ad-
dition, an internally coupled 40-mv peak-to-peak square-wave
voltage is available in the fully clockwise position (CAL 4 DIV)
of the VOLTS/DIV switch. Accuracy is within 39%. Frequency
of the square wave is approximately 2 ke.

INTENSITY MODULATION of the cathode-ray tube dis-
play is provided by an external signal connected to the crt
grid terminal on the back panel of the oscilloscope. A neg-
ative signal of approximately 30 volts peak is required to
cut off the beam from maximum brightness. Less voltage is
required with low intensity settings.

CATHODE-RAY TUBE is a Tektronix flat-faced, 3-inch post
accelerator cathode-ray tube which provides a bright trace and
utilizes low heater power. Accelerating potential is 4 kv. De-
flection blanking of the beam is used. A P31 phosphor is
normally supplied.

ILLUMINATED GRATICULE is edge lighted. Adjustment
is provided by the SCALE ILLUM control when operating from
an ac line only. Display area of the graticule is marked
in six vertical and ten horizontal one-fourth inch major divi-
sions. Centerlines are marked in five minor divisions per major
division.

ELECTRONICALLY REGULATED DC POWER SUPPLY insures
stable operation over line variations between 11.5 to 35 volts
dc or 115 volts #=10% or 230 volts rms ==10%, 50 to 800
cycles.

POWER REQUIREMENTS are satisfied either from ten size
D flashlight cells (approximately ', hour continuous operation,
more on intermittent operation); from ten size D alkaline cells,
such as Eveready E95, Burgess Al-2, or Mallory MN-1300
(opproxlmutely 2, hours continuous operation), or from ten
size D NiCd rechargeable cells (up to 5 hours continuous
operation depending on type used).

The current drain on external dc or on internal batteries
is approximately 700 ma regardless of supply voltage. The
power consumption from any ac source is approximately 20
watts. A thermal cutout protects the instrument against opera-
tion at temperatures in excess of about 55°C.
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BATTERY CHARGER is built-in and provides two different
charging currents to the internal batteries, or no charging
current in the case of dry cells. The mode is selected with an
internal switch. A 4-position front-panel switch provides for
operation from external ac or dc, or from the internal bat-
teries. It also provides a trickle charge or a full charge to
the internal batteries when the instrument is turned off but
is connected to the ac line.

DIMENSIONS are 84" high by 5%” wide by 16" deep.

NET WEIGHT is 14 pounds without batteries, 16 pounds
with batteries.

SHIPPING WEIGHTS are approx. 22 pounds without bat-
teries and 26 pounds with batteries.

TYPE 321A OSCILLOSCOPE (without batteries) .. ... $900
Each instrument includes: 1—P6006 probe (010-0127-00); 2—patch
cord, 18'', BNC-to-banana plug (012-0091-00); 1—dc power cord (161-
0016-00); 1—3-conductor ac power cord (161-0015-00); 1—3 to 2-
wire adapter (103-0013-00); 1—Ilight filter (378-0547-00); 2—instruction
manual (070-0425-00).

Set of ten rechargeable NiCd cells will operate the Type
321A for approximately 5 hours.
Order 10 — Part Number 146-0005-00, $9.15 each

Total . ......... $91.50

CARRYING CASE

Attractive carrying case for the Type 321A provides in-
transit protection as well as a convenient accessory storage
compartment.

Order Part Number 016-0026-00 .......... ... $30

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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Veriic‘al -Deflection Systeni _
Frequency Response——dc fo 500 kc.

Senss’rlvnty— . -
0.05 volts/div to 50 volfs/dlv. _
4 calibrated steps. =

Continuously variable between steps and to ap-

proximately 500 volts/div.

~ Maximum Input Voltage—
600 volfs (dc plus peak ac)
HorlzontaI-Deflechon -S'ystq__em

Waveforms Requnredm
Posmve or negahve gomg suwtoofh

+170 volts.

Gate, 45 ’ro 75 volts posmve same durahon as fhe'

sawtooth.
Frequency Response—-—dc to 100 kc.

Power Reqmremenfs——-

DC Power
4300 volts at 20 ma (umeguiqfed)
+ 225 volts at 35 ma (regulated)
. — 170 volis at 23 ma (reguluted)
AC Power
6 3 voHs at 3. S amps.

The Type 360 Indicator Unit in combination with the
Type 160-Series Instruments becomes an integral build-
ing block in a complex sequence control and monitor-
ing system.

The compact indicator contains a flat-faced, 3-inch
cathode-ray tube, accelerating-voltage supply, hori-
zontal amplifier, vertical amplifier and a calibrated
vertical attenuator, among other features. It is designed
to receive its sweep and unblanking voltages from a
Type 162 Waveform Generator.

Any source of proper voltage and waveforms can
power the indicator. The Type 160A Power Supply is
recommended for applications that require a compact
rack-mounted combination. In system use, up to 5
Type 360 Indicator Units can operate from a single
Type 160A Power Supply.

_ 110 to 150
~ volts excursion w;thm the hmlts of —95 volts to

TYPE 360 INDICATOR

SERIAL

INTENSITY SCALE isl.im

+ GATE N

POSITIONING

VERTICAL
INBUY

T

o TEKIRONIX, INC. PORTL AND, OREGON, 11§ A

VERTICAL-DEFLECTION SYSTEM

Frequency Specifications are af 3-db down

DC-Coupled Amplifier—Main vertical passband
dc to 500 kc. Frequency-compensated rc attenuators
are switched into the amplifier input circuit by the
VOLTS/DIV switch. Two attenuators are used singly or
cascaded to produce four calibrated sensitivities in
steps of 0.05, 0.5, 5, and 50 volts/div. A vernier con-
trol provides for continuously variable adjustment be-
tween steps, and to approximately 500 volts/div.

Signal Input—A front-panel coaxial connector is
provided for the input signal. Input impedance is 1
megohm paralleled by approximately 40 pf.

AC-DC Switches—A toggle switch is provided to
insert or remove coupling capacitor for ac-coupled or
dc-coupled operation.

Probe—One low-capacitance probe is supplied with
the indicator. It provides an additional ten-times at-
tenuation and reduces the loading on the circuit under
test.

Vertical Gain—A screwdriver front-panel adjust-
ment is provided to calibrate the gain of the vertical
amplifier.
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HORIZONTAL-DEFLECTION SYSTEM

The Type 162 Waveform Generator, any Tektronix
oscilloscope that has gate and sweep voltages avail-
able at the front panel, or any other source of proper
waveforms at the necessary dc levels, is required to
supply the waveforms for the horizontal deflection
system.

input Waveforms—The horizontal amplifier will
accommodate either a positive-going or a negative-
going sawtooth and the total sawtooth excursion and
dc level can vary within limits. The minimum sawtooth
excursion is about 110 volts, and the excursion must be
within the range of —95 volts to 4170 volts. The
maximum practical sawtooth excursion is about 150
volts, and the excursion must be within the range of
—90 volts to 4160 volts. Necessary for unblanking
is a 50-volt positive pulse with the same duration as the
sweep waveform.

Horizontal Calibration—A screwdriver front-panel
adjustment is provided to calibrate the sweep.

OTHER CHARACTERISTICS

Cathode-Ray Tube—A flat-faced, 3-inch cathode-
ray tube provides a bright trace. Accelerating potential
is 1.5kv. A P2 phosphor is normally supplied.

| rype 1a0A
JWER SUPPE

DC-Coupled Unblanking—The external unblank-
ing waveform, dc-coupled to the grid of the crt, as-
sures uniform bias for all sweep speeds and repetition
rates at any setting of the intensity control.

llluminated Graticule—Edge-lighting of the grati-
cule is adjusted by the SCALE ILLUM. control. Display
area of the graticule is marked in eight vertical and ten
horizontal one-fourth inch major divisions. Centerlines
are further marked in five minor divisions per major
division,

Positioning Controls—Separate knobs for verti-
cal and horizontal positioning are provided on con-
centric controls,

Mounting—The Type 360 Indicator Unit and up to
3 Type 160 Series Instruments can be secured quickly

and easily to a Mounting Frame which bolts directly to
a standard 19" rack.

Mechanical Specifications—Dimensions are 121"
high by 4% " wide by 14" deep. Net weight is 10
pounds. Shipping weight is 17 pounds, approx.

s e s s e

TYPE 360 INDICATOR . ............ ... $270

Each instrument includes: 1—Pé006 probe (010-0125-00), 1—inter-
unit power cable (012-0016-00), 1—green filter (378-0509-00),

1 set—mounting hardware, 1—instruction manual (070-0220-00).

This system consists of the Tektronix Type 160-Series
Instruments. In conjunction with the Type 360 Indicator
Unit, the system fits a wide variety of applications, in-
cluding nerve stimulation, component testing, and data
recording.

The Type 360 Indicator Unit and Type 160-Series In-
struments can be secured quickly and easily to a Mount-
ing Frame which bolts to a standard 19" rack.

TYPE 160A POWER SUPPLY ................ $190
TYPE 161 PULSE GEMERATOR ..vue:csswsscx @130
TYPE 162 WAVEFORM GENERATOR .......... $130

TYPE 163 FAST-RISE PULSE GENERATOR . ....
MOUNTING FRAME (Order Part Number 014-0002-00) $7
See appropriate catalog pages for complete informa-
tion on Type 160-Series Instruments.

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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The Type 422 is a HIGH-PERFORMANCE, dual-trace instru-
ment especially designed for operating convenience. It packs
more all-around performance in less space than any comparable
oscilloscope. It WEIGHS LESS THAN 21 POUNDS, including
covers and accessories, and its SMALL SIZE permits easy carry-
ing. It also requires very little storage space, facilitating
fransportation. It's a HARD-TO-BEAT instrument in an EASY-
TO-CARRY package!

This instrument is RUGGEDLY CONSTRUCTED and will handle
shocks, vibrations, and extreme temperatures often encountered
in industrial environments, transit and storage. It is ideally
suited for use in crowded areas such as might be found in labo-
ratories, computer rooms and others. Its PORTABILITY enhances
Its use on shipboard, aviation flight lines and at remote com-
munication repeater stalions. It finds application in research
under adverse field conditions, such as geophysics, meteorology
and oceanography.

The Type 422 is constructed to the same high quality stand-
ards built into all Tektronix Oscilloscopes. Advanced design,
careful manufacture and world-wide field engineering support
assure top value in this widely versatile instrument.

The Type 422 features a 15-Mc, 23-NSEC RISETIME for both
channels. There are 11 CALIBRATED INPUT SENSITIVITIES,
ranging from 10 mv/div to 20 v/div. Accuracy is +3%,. Chan-
nel 2 has 10X gain (AC only) for 1 mv/div sensitivity at a
bandwidth of 5cps to 5Mc, 70-nsec risetime.

DC-to-15 MC Tvbe
PORTABLE OSCILLOSCOPE ' 'P

;;;;;;;

SMALL SIZE—LIGHT WEIGHT
DUAL TRACE
SHARP, BRIGHT DISPLAYS

DESIGNED FOR
RUGGED ENVIRONMENTS

AC, DC,
OR BATTERY OPERATED

VERSATILE PERFORMANCE

The horizontal sweep system covers a range of 0.5 uSEC/DIV
TO 0.5 SEC/DIV, in 19 calibrated rates. Accuracy is =+=3% (5%
on 10X magnifier). Full-range triggering to 15 Mc is featured.
An AMPLIFIER FOR EXTERNAL HORIZONTAL INPUTS is incor-
porated into the instrument. |

The new Tektronix 4-inch crt is rectangular and gives an
8 x 10-div display area. It has an ILLUMINATED INTERNAL "
GRATICULE. The display is sharp and bright, even under high |
ambient light conditions.

There are two models available. One operates on AC; the
other on AC or DC, with an optional battery pack for com-
pletely portable operation. The power-on light blinks when
batteries are low. The CARRYING HANDLE ADJUSTS for
various tilt positions. The front cover serves as an accessory and
storage case.




VERTICAL DEFLECTION SYSTEM

FREQUENCY RESPONSE AND RISETIME
DC to 15Mc, each channel; 23-nsec risetime. AC or dc-

coupled. 5 cps to 5 Mc, 70-nsec risetime, on 10X gain (chan-
nel 2).

SENSITIVITY
10 mv/div to 20 v/div in 11 calibrated steps (each channel).
Sensitivity extended to 1 mv/div in 10X position. 2.5:1 vernier
allows continuous range (uncalibrated) between steps and
extends range (uncalibrated) to 50 v/div. Neon light indicates
uncalibrated setting of sensitivity. Accuracy is within =#=3%
of indicated deflection; within +7.5% on 10X ac gain.

INPUT RC
1 megohm paralleled by approx. 30 pf. Channel 1 and 2
time constants matched to within 1%.

MAXIMUM INPUT VOLTAGE
300 v combined dc and peak ac.

OPERATING MODES
Channel 1 only; Channel 2 only; Channels 1 and 2 added
algebraically; dual-trace chopped; dual-trace alternate. Chop-
ping rate is 100 kc. Channel 2 has polarity inversion. Com-
mon-mode rejection ratio is 100:1 at 50 ke, with optimized
gain setting. Between channel isolation is 100,000 to 1, or
greater, at 1kc, with a 500-v test signal.

DELAY LINE
Approx. 150 nsec.

HORIZONTAL DEFLECTION SYSTEM

SWEEP RATES

0.5 usec/div to 0.5 sec/div, in 19 calibrated rates. Accuracy
is within =3%. 2.5:1 vernier gives variable and continuous
sweep rates, uncalibrated, between steps. It also extends
slowest sweep rates to 1.25 sec/div, uncalibrated. Neon light
indicates uncalibrated sweep seftings. 10X magnifier extends
all sweep rates, with fastest extended to 0.005 usec/div;
accuracy is within ==5%.



C EXTERNAL HORIZONTAL INPUTS

10 v/div (1 v/div on 10X mag); uncalibrated. 10:1 attenuator;
uncalibrated. DC to 500 ke (10X mag). Input RC is 300 k
paralleled by approx. 35 pf.

TRIGGERING SYSTEM

.. - TRIGGER SENSITIVITY
MODE INTERNAL

DC ' 0.2 div up to 5 Mc, increasing to 1 div at
: 15 Mc.
AC ' _ 0.2 div up to 5 Mc, increasing to 1 div at

15Mc. Low frequency response 30%
. down at approx. 25 cps.
- AUTOMATIC 0.8 div from 50 cps to 4 Mc, increasing to
- 2.5 diy at 15 Mc.

AC LOW FREQ 0.2 div up to 5 Mc, increasing to T div at

REIECT : 15Mc. Low frequency response 30%
. down at approx. 25 cps.
EXTERNAL
DC 125 mv up to 5 Mc, increasing to 0.6 v at
o 15 Mc.
aC | 125 mv up to 5 Mc, increasing to 0.6 v at

15Mc. Low frequency response 30%
down at approx. 25 cps.

AUTOMATIC | 0.6v from 50 cps to 7 Mc, increasing to
- . ' 1.2v at 15Me

AC LOW FREQ 0.2 div up to 5 Mc, increasing to 1 div at |
~ REJECT - | 15Mc. Llow frequency response 30%

down at approx. 25 cps.

MISCELLANEOUS
FRONT-PANEL OUTPUTS

Amplitude Calibrator: 1-kc square wave, negative-going.
Provides 0.2 v, internally, #=0.7%, and 2 v, ==2.7%, at Probe
Cal jack on front panel.

Gate Signal: Rectangular pulse, negative-going; 0.5v mini-
mum, duration same as sweep. Approx. 600-ohm source re-
sistance.

TEKTRONIX CRT

Rectangular, 4-inch, with 0.8-cm divisions; 8 x 10-div display
area. llluminated internal graticule. é-kv accelerating
potential. Exiernal blanking, dc-coupled. Phosphor is P31.

MECHANICAL

NET WEIGHT: ac model—22 |bs; ac-dc model—22 |bs, 6 oz.
Shipping Weight: (Including accessories, manuals, and pack-
aging) ac model—28 |bs; ac-dc model—28 l|bs, 6 oz., with-
out batteries (with batteries: 35 Ibs, 12 oz). Overall height,
including feet: 71/3". Overall width, including handle: 10”.
Length, including rear feet and front-panel knobs: 14", (To
front of panel cover: 16”.) To front edge of carrying handle,
in forward position: 17 4/5”. (With ac/dc Power Supply,
add 2.5” to length measurements.)

ENVIRONMENTAL FEATURES—AC MODEL

C~ Temperature:  Operating: —15°C to +55°C.
y Non-operating: —55°C to +75°C.
Altitude: Operating: 15,000 ft., maximum.
Non-operating: 50,000 ft., maximum.
Humidity: Non-operating: Meets electrical performance

422

specification after exposure to five cycles
(120 hrs.) of MIL-STD-202B, Method 106A
(omit freezing and vibration, and allow a
24-hr. post-test drying period at room am-
bient conditions of 25, +5°C and 20 to 809
relative humidity).

Vibration: Operating:  0.025"” pk-to-pk displacement
(3.2 g's at 55cps) 10-55-10 cps.
Shock: Operating: 20 g's, ', sine, 11-msec duration,

12 shocks total.
Non-operating: 60 g's, 1, sine, 11-msec
duration, 6 shocks total.

RFI Test: Radiated broadband 14 kc-1000 Mc.  Con-
ducted broadband 150 kc- 25 Mc. Per Mil-I-
6181D and Mil-I-16910A. (All tests with Mesh
filter installed).

Transportation: Nat'l Safe Transit, 1 hour at 1 g. Package
drop test: 30" drops on all corners, edges,
flat surfaces; total of 10 drops.

ENVIRONMENTAL FEATURES—AC/DC MODEL, with bat-
teries

Same as AC MODEL, except,

Temperature:  Operating:—15°C to +40°C
Non-operating:—40°C to 4+60°C

Humidity: With batteries, derate temperature to 60°C.

POWER REQUIREMENTS

AC Model: 115v or 230v =*+10%, 50 to 400 cps, +10%.
Requires approx. 40 watts.

AC/DC Model: AC mode: 115v or 230 v +20% 50-60 cps.
DC mode: 11.5v—35v, approx. 23 watts (CONSTANT
POWER—2 amps max, 650 ma min). Accepts 24 v battery
pack, listed below.

TYPE 422 OSCILLOSCOPE (AC MODEL) ........ $1325

Each instrument includes: 2—Pé006 probe (010-0127-00); 1—patch
cord, BNC to BNC (012-0084-00); 1—jack, BNC to post (012-0092-00);
l—ring, ornamental (354-0248-00); 1—filter, light, graticule, smoke
gray (378-0549-00); 1—plate, protector, clear, CRT (386-0118-00); 1—
mesh filter, installed (378-0571-00); 1—ac power supply (016-0072-00);
l—adapter, 3 to 2-wire (103-0013-00); 1—power cord, 117 v, 3 con-
ductor right-angle, female w/straight male plug (161-0024-00); 2—
instruction manual, for ac supply (070-0471-00); 2—instruction manual,
for Type 422 (070-0434-00).

TYPE 422 OSCILLOSCOPE (AC/DC MODEL) .... $1625

Each instrument includes: 2—P6006 probe (010-0127-00); T—patch
cord, BNC to BNC (012-0084-00); 1—jack, BNC to post (012-0092-00);
l—ring, ornamental (354-0248-00); 1—filter, light, graticule, smoke
gray (378-0549-00); T—plate, protector, clear, CRT (386-0118-00); 1—
mesh filter installed (378-0571-00); 1—ac/dc power supply (016-0073-
00; 1—adapter, 3 to 2-wire (103-0013-00); 1—power cord, 3-wire ac
w/female connector and male plug (161-0015-00); 1-—power cord,
3-wire dc w/female connector (161-0016-00); 2—instruction manual
for ac/dc power supply (070-0471-00); 2—instruction manual, for Type
422 (070-0434-00).

BATTERY PACK for Type 422 AC/DC POWER SUPPLY . ..
......................................... $125

Order Part No. 016-0066-00. Provides 24 volts; rechargeable
internally from ac line. Powers the Type 422 Oscilloscope for
approximately 4 hours.

AC/DC POWER SUPPLY. Order Part No. 016-0073-00 . .
......................................... $525

Each supply includes: 1—adapter, 3-wire to 2-wire (103-0013-00);
1l—power cord, 3-wire AC w/female connector and male plug (161-
0015-00); 1—power cord, 3-wire DC w/female connector (161-0016-
00); 2—instruction manual (070-0471-00).

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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2 IDENTICAL VERTICAL AMPLIFIERS

DIFFERENTIAL INPUT AT ALL SENSITIVITIES

X-Y CURVE TRACING WITH 1 OR 2 BEAMS

SINGLE SWEEP OPERATION

BEAM FINDERS

The new Tektronix Type 502A and RM 502A retains the
popular dual-beam design of the Type 502, and adds these
extremely useful features: 100 uv/cm sensitivity, single-
sweep operation, variable sensitivity and sweep-time con-
trols, intensity balance, beam finders, and other refine-
ments.
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CHARACTERISTIC SUMMARY

VERTICAL

CALIBRATED SENSITIVITY—100 pv/cm to 20 v/cm.
PASSBAND—DC to 50 kc thru 1 Mc.
COMMON-MODE REJECTION—Up to 40,000 to 1.
PHASE DIFFERENCE—Less than 5 degrees, at —3 db.
INPUT—1 megohm, 47 pf.

HORIZONTAL
CALIBRATED SWEEP RANGE—I1 psec/cm to 5 sec/cm.

SWEEP MAGNIFIER—X2, X5, X10, X20; 3% accuracy
to 1 usec/cm.

TRIGGER REQUIREMENTS—Internal: 2 mm or greater.
External: 0.2 to 10 v.

EXTERNAL INPUT—O.1, 0.2, 0.5, 1 and 2 v/cm.

CRT
DISPLAY AREA—8 x 10 cm (each beam).
ACCELERATING VOLTAGE—3 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—O0.5 mv to 50v, 1-kc square
wave.

POWER REQUIREMENTS—105 to 125v or 210 to 250 v,

305 watts, maximum.




APPLICATIONS

Here are just a few of the many possible uses for this
versatile new oscilloscope:

1. Compare and measure the waveforms at two points in a
circuit simultaneously.

2. Compare and measure the outputs of two transducers on
the same time base.

3. Display X-Y curves with one or both beams in a variety
of application:s.

4. Plot one transducer output against another—pressure
against volume or temperature, for instance.

5. Compare and measure stimulus and reaction on the
same time base.

6. Use the differential-input feature for cancellation of
common-mode signals, and to eliminate the need for a
common terminal, in both single and dual displays.

/. Measure phase angles and frequency differences.

VERTICAL DEFLECTION SYSTEMS

IDENTICAL VERTICAL AMPLIFIERS provide an accurate
means of displaying dual-beam waveforms on a linear time
base, single-beam X-Y curves at up to 100 wv/cm sensitivity,
or dual-beam X-Y curves at up to 0.1 v/cm sensitivity.

CALIBRATED SENSITIVITY from 100 uv/cm to 20v/cm is
in 17 calibrated steps with 1-2.5 sequence, and accurate
within 39 of panel reading. Variable controls permit con-
tinuous adjustment uncalibrated from 100 uv/cm to approxi-
mately 50 v/cm.

PASSBANDS are dc to 50 kc at 100 wv/cm, increasing to
dc to 100 ke at 200 uv/cm, dc to 200 ke at 1 mv/cm, dc to
400 kc at 50 mv/cm, and dc to 1 Mc at 0.2 v/cm. Passbands
at lower sensitivities are dc to 300 ke at 0.5v/cm and 5v/cm,
dc to 500 ke at 1v/em and 10v/cm, dc to 1 Mc at 2v/cm
and 20 v/cm.

DIFFERENTIAL INPUT provides an effective means of elim-
inating unwanted common-mode signals. Common-mode re-
lection ratios vary according to sensitivity and frequency, and
are measured using a direct-coupled sinewave. Common-mode
signals should not exceed 2 v pk-to-pk at the input grid. With
a 1l-kc sinewave, rejection ratios are 40,000:1 at 0.1 mv/cm,
20,000:1 at 0.2 mv/cm, 100:1 at 0.2v/cm, and 50:1 at 5v/cm.
Rejection ratios at higher frequencies are 2000:1 at 50 ke with
0.1 mv/cm sensitivity, 1000:1 at 100 ke with 0.2 mv/cm sensitiv-
ity, and 50:1 at 400 kc with 0.2 v/cm sensitivity. Measurements
are made with a common signal applied to both A and B
Inputs.

AC or DC COUPLING, or inversion of the signal to the
oscilloscope, is controlled from the front panel. An inverted
display on one beam is sometimes desirable in comparison
measurements. With ac-coupling, the low-frequency 3-db point
is 2 cps direct or 0.2 cps with 10X probe.

INPUT IMPEDANCE is 1 megohm paralleled by 47 pf.

PASSIVE PROBES supplied with the Type 502A and RM502A
reduce loading on the circuit under test and attenuate the signal
by a factor of 10. Input impedance becomes 10 megohms
paralleled by approximately 9.5 pf.

HORIZONTAL-DEFLECTION SYSTEM

SWEEP RANGE from 1 usec/cm to 5sec/cm is in 21 cali-
brated steps with 1-2-5 sequence and is accurate within 3%
of panel reading. Sweep rate is continuously variable un-
calibrated from 1 usec/cm to over 12sec/cm. Sweep rate se-
lected deflects both beams simultaneously.

SWEEP MAGNIFIER expands the center portion of the
normal sweep to fill 10ecm. X2, X5, X10, or X20 magnifica-
tion is available. When the magnified sweep does not ex-
ceed the maximum calibrated rate of 1 usec/cm, accuracy
is within 5% of the displayed portion of the magnified sweep.
A panel light indicates when the maximum calibrated rate is
being exceeded, or sweep rate variable is in use.

SINGLE SWEEP OPERATION facilitates photographic re-
cording of waveforms. Lockout-reset circuitry provides for one-
shot recording. After a single sweep is triggered, the sweep
circuit is automatically locked out until manually reset. When
reset, the sweep will fire on the next trigger received, then
auvtomatically lock out until reset or returned to normal opera-
tion.

Dual-beam presentation of electrocardiogran:

vs. heart sounds (upper beam is ECG, lower
beam is heart sound)

up by microphone taped to chest.

Heart sound was picked
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X-Y OPERATION

SINGLE BEAM X-Y CURVE TRACING at equal horizontal
and vertical sensitivities can be accomplished when the upper-
beam vertical amplifier is switched to the crt horizontal-deflec-
tion plates. A panel light indicates when the upper-beam
amplifier is connected in this manner. The full 100 uv/cm
sensitivity can be used with either single-ended or differential
Input.

PHASE DIFFERENCE between vertical amplifiers, when both
are set at equal sensitivities, is typically less than 5 degrees
up to the specified 3-db point.

DUAL-BEAM X-Y CURVE TRACING can be accomplished
when a signal source is applied to the external horizontal
amplifier. Horizontal deflection is calibrated in steps of 0.1,
0.2, 0.5, 1, and 2v/cm, and is accurate within 5%.

TRIGGER

AUTOMATIC OPERATION assures positive sweep trig-
gering by signals of different amplitudes, shapes, and repeti-
tion rates. In the absence of an input signal, automatic trig-
gering occurs at about a 50-cps rate to provide a convenient
reference trace.

RECURRENT OPERATION provides a convenient reference
at a frequency dependent on the sweep time per centimeter.

TRIGGER LEVEL is adjustable to allow sweep triggering at
any selected point on either the rising or falling portion of the
waveform.

SOURCE can be internal from either amplifier (2-mm deflec-
tion), external (0.2v to 10v), or line, and can be ac or dc
coupled.

30

CRT AND DISPLAY FEATURES

TEKTRONIX 5" CRT is a dual-gun tube with two pairs of
vertical and one pair of horizontal-deflection plates. A P2
phosphor is normally supplied. Accelerating potential is 3 kv.
Display area for each beam is 8 cm by 10 cm. Beams overlap
in the center é-cm vertical area.

CRT CONTROLS include a separate focus adjustment for
each beam, a common intensity control, and an intensity
balance. The balance control provides an effective method of
identifying upper and lower beams, especially when they are
superimposed for comparison.

PUSH-BUTTON BEAM FINDERS indicate the relative posi-
tion of the trace when it is deflected off the crt screen. This
feature is especially useful at the higher sensitivities.

ILLUMINATED GRATICULE with variable edge lighting is
accurately ruled in centimeter squares. Viewing area is 10 by
10 centimeters. Vertical centerline and horizontal centerlines
for each beam are further marked in 5 minor divisions per cm.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR provides 6 square-wave voltages
at the front panel. Peak-to-peak amplitude is 0.5 mv, 5my,
50 mv, 0.5v, 5v or 50 v, and is accurate within 3%. Frequency
is about 1 kc.

ELECTRONICALLY-REGULATED DC SUPPLIES insure stable
operation between 105 and 125 volts, or 210 and 250 volts.
Input stage dc heaters of both vertical amplifiers are transistor
regulated.

POWER REQUIREMENT is 105 to 125 volts, or 210 to 250
volts, 50 to 60 cps, typically 280 watts.

CABINET MODEL dimensions are 153" high by 11,"
wide by 23%,” deep. Net weight is 60 pounds. Shipping
weight is 65 pounds, approximately.

RACK MOUNT MODEL dimensions are 124" high by
19" wide by 223/," deep. Net weight is 58!/, pounds. Ship-
ping weight is 86 pounds approximately. Instrument mounts
on tilt-lock slide-out tracks to a standard 19" rack.

TYPE S02A COSCHIOBCOPE ... o0 swmesas $1050
Each instrument includes: 2—P6006 probe (010-0125-00); 1—Test lead
(012-0031-00); 2—A510 binding post adapter (013-0004-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-0010-

00); 1—Poclarized light filter (378-0539-00); 2—Instruction Manual (070-
0382-00).

TYPE RM502A OSCILLOSCOPE . .............. $1150
Each instrument includes: 2—P6006 probe (010-0125-00); 1—Test lead
(012-0031-00); 2—AS510 binding post adapter (013-0004-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-0010-
00); 1—Polarized light filter (378-0539-00); 1—Pr. Mounting tracks
351-0085-00); 1—Set mounting hardware; 2—Instruction Manual
(070-0382-00).

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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IDENTICAL VERTICAL & HORIZONTAL AMPLIFIERS
DIFFERENTIAL INPUT AT ALL SENSITIVITIES
ELECTRONICALLY -REGULATED DC SUPPLIES
COMPACT CABINET OR RACK-MOUNT MODELS

CHARACTERISTIC SUMMARY

VERTICAL & HORIZONTAL
CALlBRATED SENSITIVITY——] mv/cm to 20 v/cm
PASSBAND—DC to 450 ke.

COMMON-MODE REJECT]ON——}OO¥ o 1mv/em sen-
sitivity. Up to 50 ke, 4 v p-p, max. ' . ”
IN?UT—-] megohm 47 pf

SWEEP GENERATOR
'CALIBRATED SWEEP RANGE——? ,u.sec/cm fo 5 sec/cm..
':SWEEP MAGNIFIER—X2, X5, X10, X20 X50. -
__TR!GGER REQUIREMENTS—m nternal: 055 cm deflection.
Exte_rna! 10 ¥,

';DISPLAY AREA—-8 x ]O cm.
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OTHER CHARACTERISTICS

'."__AMPLITUDE CAL!BRATOR—-—-—S mv and 0.5v, 300 to soo
Cps square wave. '

 POWER REQU!REMENTS——]OS to Qﬁ125v or 210 to 250,
HO watts, max.
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VERTICAL AND HORIZONTAL AMPLIFIERS

PASSBAND of the dc-coupled amplifiers extends to 450 kc
at 3-db down.

SENSITIVITY from 1 mv/cm to 20 v/cm is in 14 calibrated
steps with 1-2-5 sequence, and is accurate within 3%. A
variable control permits continuous adjustment uncalibrated
from 1 mv/cm to approximately 50 v/cm.

COMMON-MODE REJECTION

REJECTION  SENSITIVITY ~ CMR SIGNAL FRE-
RATIO . _ QUENcY

At least 100:1 1 mvto 0.2 v/cm 4v p-p, max dc to 50 ke
At least 30:1 05vto2v/cm 40v p-p, max dc to 50 kc
At least 301 5vto 20vicm 400v p-p, max dc to 50 kc

AC or DC COUPLING of the signal to the oscilloscope,
or grounding of the input stage grid is controlled from the
front panel. With ac coupling, the low-frequency 3-db point
is 10 cps direct or 1cps with optional 10X probe.

INPUT IMPEDANCE is 1 megohm paralleled by 47 pf, and
remains constant with varying sensitivities.

X-Y OPERATION
IDENTICAL VERTICAL and HORIZONTAL AMPLIFIERS
provide an accurate means of displaying X-Y curves at up
to 1 mv/cm sensitivity.
PHASE SHIFT is 1°, or less, at a sensitivity of 1 mv to 0.2 v/
cm, up to a frequency of 450 ke. It is 2°, or less, at a sensitivity
of 0.5v to 20 v/cm, up to a frequency of 50 kc.

SWEEP GENERATOR

SWEEP RANGE from 1 usec/cm to 5sec/cm is in 21 cali-
brated steps with 1-2-5 sequence, and accurate within 3%.
Sweep speed is variable between steps uncalibrated from 1
usec/cm to over 12 sec/cm.

SWEEP MAGNIFIER expands any portion of the normal
sweep. Magnification of 2X, 5X, 10X, 20X, or 50X is available.
When the magnified sweep does not exceed the maximum
calibrated rate of 0.1 usec/cm, accuracy is within 5% of the
displayed portion of the magnified sweep.

TRIGGER

AUTOMATIC OPERATION assures positive sweep trigger-
ing by signals of different amplitudes, shapes, and repetition
rates. In the absence of an input signal, automatic triggering
occurs at about a 50-cps rate to provide a convenient refer-
ence trace,

FREE-RUNNING OPERATION provides a convenient refer-
ence trace at a frequency dependent on the sweep time per
centimeter.

TRIGGER LEVEL is adjustable to allow sweep triggering
at any selected point on either the rising or falling portion of
the waveform. When signal risetimes are faster than 20 us/cm,
it becomes difficult to select a triggering point with the trigger
level control.)

SOURCE can be internal (',-cm deflection), external (/-
volt), or line, and can be ac or dc coupled.

CRT & DISPLAY FEATURES
TEKTRONIX 5” CRT provides a high-contrast trace for

easy reading under high ambient light conditions. An im-
proved P2 phosphor is normally supplied with the instrument,
and offers distinct advantages for oscilloscope photography.

Accelerating potential is 3 kv.
DEFLECTION BLANKING assures uniform beam current
for all sweep and repetition rates. The system consists in part

of two pairs of cross-connected deflection plates which integ
cept the beam current, and blank the crt screen except during
sweep time.

INTENSITY MODULATION can be accomplished by using
the crt grid-input terminal at the rear of the oscilloscope.

ILLUMINATED GRATICULE with variable edge lighting is
accurately ruled in centimeter squares. Viewing area is 8 x 10
centimeters. Vertical and horizontal centerlines are marked
in 5 minor divisions per centimeter.

OTHER CHARACTERISTICS
AMPLITUDE CALIBRATOR provides 2 square-wave volt-
ages at the front panel. Peak-to-peak amplitudes are 500 mv

and 5mv, accurate within 3%. Frequency is between 300
and 500 cps.

ELECTRONICALLY-REGULATED DC SUPPLIES insure stable
operation between 105 and 125 volts, or 210 and 250 volts.
Input stage heaters of the vertical and horizontal amplifiers
are supplied with regulated dc.

POWER REQUIREMENT is 105 to 125 volts, or 210 to
250 volts, 50 to 800 cps, typically 107 watts at 117 volts. The

low-line voltage requirement increases about 10% at 400 cps,
and about 159% at 800 cps.

CABINET MODEL dimensions are 143/,” high by 10" wide
by 2154" deep. Net weight is 291/, pounds. Shipping weight
is approximately 38 pounds.

RACK MOUNT MODEL dimensions are 7" high by 19“
wide by 17" deep. The instrument mounts directly to a stand-
ard 19" rack. Optional rack slides are available. Net weight
is 27 pounds. Shipping weight is approximately 51 pounds.

IYPE 503 CSCHILSEOPE .coc: svmsmss smwmmy s 1 $64¢
Each instrument includes: 2—AS510 binding-post adapter (013-0004-00);
1—3 to 2-wire adapter (103-0013-00); 1—Green filter (378-0514-00);
2—Instruction Manual (070-0218-00).

TYPE RMS03 OSCILGSCOPE .:c: s cuwos svmuss s $655

Each instrument includes: 2—A510 binding post adapter (013-0004-00);
1—3 to 2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0022-00); 1—Set mounting hardware; 1—Green filter (378-0514-00);
2—Instruction Manual (070-0314-00).

SLIDE-OUT TRACKS FOR TYPE RM503
Slide-out tracks can be used to mount the Type RM503
Oscilloscope to a standard 19" rack. These tracks provide
tilting and locking convenience in any of 7 positions. Slide-out
tracks can be ordered separately, or as MOD 171 installed at
the factory.

TYPE RM503 MOD 171 ... .. .. .. $705

Each instrument includes: 2—A510 binding post adapter (013-0004-00);
1—3 to 2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0022-00); 1—Set mounting hardware; 1—Green filter (378-0514-00);
2—Instruction Manual (070-0314-00).

SLIDE-OUT TRACK KIT (Part No. 351-0050-00) .... $45
PROBES

For minimum loading on the circuit under test, RC attenuator
probes are recommended. These probes, each with a 42”

cable, are ideally suited for use with the Type 503 or RM503
Oscilloscope.

- ~ Input Impedance
Probe  Atten.  Resist-  Capaci-

L  Capaci-  Voltage Part No,  Price
_ PRetio,  opce  lonce Rotng @ 000 .
P600S  10:1  10meg® 9.5pf  600v 010-0125-00 $22.00f
Pe023 101 8 megf 12pf  1000v 010-0065-00 $40.00 °

P8OZZ 1

1megQ 87 pf 600 v 010-0070-00 $12.50

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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TYPE RM 504 OSCILLOSCOP!
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CONSTANT INPUT IMPEDANCE VERTICAL-DEFLECTION SYSTEM
ELECTRONICALLY-REGULATED DC SUPPLIES PASSBAND of the dc-coupled amplifier extends to 450 kc
at 3-db down.

COMPACT CABINET OR RACK-MOUNT MODELS

SENSITIVITY from 5mv/cm to 20v/cm is in 12 calibrated
steps with 1-2-5 sequence, and is accurate within 3%. A

CHARACTERISTIC SUMMARY variable control permits continuous adjustment uncalibrated

' VERT]CAL - . . from 5mv/cm to approximately 50 v/cm.
CALIBRATED SENSITIVITY—S mv/cm to 20 v/cm. . AC or DC COUPLING of the signal to the oscilloscope, or
PASSBAND———DC t0 450 ke, ~___ grounding of the input stage grid is controlled from the front
IINPUT—-J megohm 47 pf :_ 3_ - panel. With ac coupling, the low-frequency 3-db point is

10 cps direct or 1 cps with optional 10X probe.

- - HOR!ZO_NTAL " . INPUT IMPEDANCE is 1T megohm paralleled by about 47 pf,
: ':CAUBRATED SWEEP RANGE—1 p,sec/cm *0 0 5 sec/cm - and remains constant with varying sensitivities.
. TRIGGER REQUIREMENTSm!ntemaI 0.5-cm deﬂechon.':__;_-
. . Extemal 0 5 to 10 v.
:EXTERNAL iNPUT———-—O 5 v/cm mcxnmum sens¥tivify . HORIZONTAL-DEFLECTION SYSTEM

SWEEP RANGE from 1 usec/cm to 0.5sec/cm is in 18 cali-
brated steps with 1-2-5 sequence, and is accurate within 3%.
Sweep rate is variable between steps uncalibrated from
1 usec/cm to over 1.2 sec/cm.

_ EXTERNAL HORIZONTAL INPUT provides for horizontal
300 fo 500-- deflection using an external source. Sensitivity is variable
- - from a maximum of 0.5v/cm.

3DESPLAY AREA—8 x 10 cm-’f*f'
ACCELERAT NG voL' AGE_ 3ky

 OTHER CHARACTERISTICS

AMPHTUDE CALIBRATOR——25 my. cmd o 5___9,
CPSs square WGVB

POWER REQUiREMENTS--—-105 to 125v or :210 fo 250 v'
93 watts, ‘

R T
4
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TRIGGER

AUTOMATIC OPERATION assures positive sweep trigger-
ing by signals of different amplitudes, shapes, and repetition
rates. In absence of an input signal, automatic triggering
occurs at about a 50-cps rate to provide a convenient reference
trace.

FREE-RUNNING OPERATION provides a convenient refer-

ence trace at a frequency dependent on the sweep time per
centimeter.

TRIGGER LEVEL is adjustable to allow sweep triggering at
any selected point on either the rising or falling portion of the
waveform. '

SOURCE can be internal (',-cm deflection), external (/-
volt), or line, and can be ac or dc coupled.

CRT & DISPLAY FEATURES

TEKTRONIX 5" CRT provides a high-contrast trace for
easy reading under high ambient light conditions. An im-
proved P2 phosphor is normally supplied with the instrument,
and offers distinct advantages for oscilloscope photography.
Accelerating potential is 3 kv.

DEFLECTION BLANKING assures uniform beam current
for all sweep and repetition rates. The system consists in
part of two pairs of cross-connected deflection plates which
intercept the beam current, and blank the crt screen except
during sweep time.

INTENSITY MODULATION can be accomplished by using
the crt grid-input terminal at the rear of the oscilloscope.

ILLUMINATED GRATICULE with variable edge lighting is
accurately ruled in centimeter squares. Viewing area is 8 x 10
centimeters. Vertical and horizontal centerlines are marked
in 5 minor divisions per centimeter.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR provides 2 square-wave volt-
ages at the front panel. Peak-to-peak amplitudes are 500 mv

and 25mv, accurate within 3%. Frequency is between 300
and 500 cps.

ELECTRONICALLY-REGULATED DC SUPPLIES insure stable
operation between 105 and 125 volts, or 210 and 250 volts.
Input stage heaters are supplied with regulated dec.

a4

POWER REQUIREMENT is 105 to 125 volts, or 210 to 250
volts, 50 to 800 cps, typically 93 watts at 117 volts. The low-

line voltage requirement increases about 10% at 400 cps, and
about 15% at 800 cps.

CABINET MODEL dimensions are 14%/," high by 10" wide
by 215" deep. Net weight is 27, pounds. Shipping weight
is approximately 43 pounds.

RACK MOUNT MODEL dimensions are 7" high by 19"
wide by 17" deep. The instrument mounts directly to a stand-
ard 19" rack. Optional rack slides are available. Net weight
is 25/, pounds. Shipping weight is approximately 48 pounds.

TYPE 504 OSCILLOSCOPE ................... $540
Each instrument includes: 1—AS510 binding-post adapter (013-0004-00);
1—3 to 2-wire adapter (103-0013-00); 1—Green filter (378-0514-00);
2—Instruction Manual (070-0224-00).

TYPE RM504 OSCILLOSCOPE ... .coiivcivons vun $550
Each instrument includes: 1—A510 binding-post adapter (613-0004-001;
1—3- to 2-wire adapter (103-0013-00); 1—3-conductor power cord
(161-0022-00); 1—Set mounting hardware; 1—Green filter (378-0514-

00); 2—Instruction Manual (070-0315-00).

SLIDE-OUT TRACKS FOR TYPE RM504

Slide-out tracks can be used to mount the Type RM504
Oscilloscope to a standard 19" rack. These tracks pro-
vide tilting and locking convenience in any of 7 posi-
tions. Slide-out tracks can be ordered separately, or
as MOD 171 installed at the factory.

TYPE RMSGL MDD T7Z1 iiswss scommanonimbe nio $600
Each instrument includes: 1—A510 binding-post adapter (013-0004-00);
1—3- to 2-wire adapter (103-0013-00); 1—3-conductor power cord
(161-0022-00); 1—Set mounting hardware; 1—Green filter (378-0514-
00); 2—Instruction Manual (070-0315-00).

SLIDE-OUT TRACK KIT (Part No. 351-0050-00) ... $45

PROBES

For minimum loading on the circuit under test, RC attenuator
probes are recommended. These probes, each with a 42"
cable, are ideally suited for use with the Type 504 or RM504
Oscilloscope.

~ Input Impedance

.'”'Probé" . Atten.  Resist-  Caopaci-  Voltage '..._'Pdrt Mo,  Price

_ kolie udce tance  Rating .
P6006 10:1 10 meg 2 9.5 pf 600 v 010-0125-00 $22.00
P6027 1:1 1 meg {2 94 pf 600 v 010-0070-00 $12.50

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and shipment, General information page.




SURGE-TESTING OSCILLOSCOPE Type

TYPE 507
HIGH-VOLTAGE SURGE-TEST VERTICAL
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SURGE GROUND-CURRENT EFFECTS . HeREONTAl

ON DISPLAY MINIMIZED CAL!BRATED SWEEP RANGE—20 nsec/cm to 50 ,usec/
cm. _
BRIGHT SINGLE TRANSIENT DISPLAYS TRI?&EI; EEQU!REMENTS——-In?ema! and exfemal 100
The Tektronix Type 507 is a specialized oscilloscope, S]NGLE SWEEP CAPAB[L[TY
designed primarily for high-voltage surge testing as ap- _
plied to power transformers, high-voltage insulators, ' - ' 'CRT
lightning arresters, and their associated design and ac- . .
SEPnEE: TS, - DISPLAY AREA—6 x 10 cm.

ACCELERATING VOLTAGE—24 kv.

CHARACTERISTIC SUMMARY . Ol CHARACTERISTICS

VERTICAL - _TlME MARKERSmO 05 psec to 10 Msec |
- -:SENSITIVITY—ApProxlmutely 50 v/cm to 500 v/cm.-- POWER REQUEREMENTSMTGS v to 125 v or 210v to
INPUT STEP- ATTENUATOR—-—-JO% e from w% to  250v; 50 to 60 £ps; fypucaﬂy 600 watts.

. 100% . 4
|NPUT—-—72 ohms (ophonai down to 50 ohms)

_CAHBRATED POSITIONING-——A! 50v steps from —150 .
vio 4150y - Risetime—10 nsec.

CREST VOLTAGE INPUT——-Up to 3y

VERTICAL-DEFLECTION SYSTEM

Sensitivity—Approximately 50 v/ecm to 500 v/cm..




Step Attenuator—The input signal is connected to
a series voltage-divider chain of ten equal resistors
(normally 7.2 ohms each) mounted on a tap switch.
The ratio of signal applied to the deflection plates can
be selected by the tap switch from 10% to 100% in
10% steps. The 72-ohm input impedance presented by
the divider chain properly terminates Amphenol Type
21-025 coaxial cable. Step attenuator impedances de-
signed to properly terminate other cable impedances as
low as 50 ohms can be provided on request.

The vertical-input system will withstand crest voltages
of 3 kv of the standard 1.5 x 40 usec surge-testing
waveform. Voltage-breakdown and heat-dissipation
limitations must be considered before impressing signals
greater than 3 kv and/or longer than 40 usec.

Vertical Input —A standard UHF signal-input con-
nector is located on the rear of the instrument.

Connectors—Standard UHF connectors for Signal In,
Signal Out To Delay Lline, Signal In From Delay Line,
Trip Pulse Out, and External Trigger In are located at
the rear of the instrument. 6.3 v ac at 1 amp is avail-
able through a front-panel pin jack.

Signal Delay—Two standard UHF connectors are
provided on the rear of the Type 507 for insertion of an
external length of delay cable into the vertical-input
signal circuit. Choice of the appropriate length and
type of cable is at the discretion of the user. No delay
cable is furnished with the Type 507.

Polarity Switch—A three-position switch reverses
the deflection-plate polarity. The center position is used
to apply markers for photographing time references.

Positioning Switch—The Type 507 has a seven-step
vertical-position switch with 50 v steps of —150v,
—100v, —50v, 0, +50v, +100v, and +150v. A
two-position switch selects either 50 v steps or continu-
ously variable adjustment.

External Voltmeter Connectors—Terminals are
provided for a high-impedance (5000 Q/volt) dc volt-
meter, permitting vertical calibration when using the
variable positioning.

HORIZONTAL DEFLECTION SYSTEM

Calibrated Linear Sweep Rates—The sweep
waveform is generated by a boot-strap circuit and an
inverter stage for balanced deflection. Eleven fixed,
calibrated sweep rates. . .20, 50, 100, 200, 500, nano-

seconds/cm, 1, 2, 5, 10, 20, and 50 usec/cm are
provided.
Trigger Selection—A five-position front-panel

switch selects a trigger, external or internal of either
positive or negative polarity. The marker position is
used when time markers are desired.

Trigger Amplitude—A signal of 100 v to 3 kv am-
plitude is required for both internal triggering and trig-
gering with an external signal.

QUALITY CONTROL TEST ON FLASH X-RAY SYSTEM

using x-ray tube with T-F emission cathode.

One-shot waveform depicts one of many photographs re-
corded—in adjusting for impedance match of high-current
T-F emission tube to square-wave pulse of Flash X-Ray Sys-
tem. In testing the System, the Type 507 was used to mon-
itor the output from a 1200 Megawatt Pulser to the x-ray
tube. The Tektronix C-12 Camera was used to record criti-
cal timing and amplitude measurements of pulses up to 600
kilovolts at 2000 amperes, 0.2-microsecond duration.

Sweep Mode—When the switch is in the single-
sweep position, pressing the RESET button arms the
sweep circuit. The sweep then can be triggered inter-
nally, by MANUAL TRIGGER, or by an external trigger.

POWER SUPPLY

Low Voltage—The low-voltage power supply is
separate from the indicator unit, supplying power to it
by an interconnecting cable. All dc supplies are elec-
tronically regulated.

High Voltage—Accelerating potentials for the crt
are obtained from an oil-filled oscillator-type supply,
all voltages are electronically regulated.

Power Requirement—I105v to 125v or 210 v to
250 v, 50 to 60 cps, typically 600 watts.

OTHER CHARACTERISTICS

Cathode-Ray Tube—The Type 507 uses a 5-inch
flat-faced tube. A P11 phosphor is normally furnished.

Accelerating Potential—With its 24 kv accelerat-
ing potential and high-speed sweeps, the Type 507 is
well suited to single-sweep applications involving tran-
sients of very short duration.

Time Markers—Markers are available as a function
of the MICROSECONDS/CM switch for convenient cali-
bration of the sweep. The 0.05-usec time mark is avail-
able at sweep speeds from 0.02 usec/cm to 0.2 usec/
cm; 0.5 psec, from 0.5 usec/cm to 2 usec/cm; 5 usec,
from 5 pusec/ecm to 20 psec/cm; and 10 psec, at 50
psec/cm. These are useful as references when photo-
graphing pulses.




O

Trip Pulse For Manual Triggering—This is in-
tended for use in triggering a trip-pulse generator. A
pulse of approximately 700 v amplitude and 5 usec
width is available at the output connector. Pulse ampli-
tude and width may be affected somewhat by the
length of the cable used.

lHluminated Graticule—An edge-lighted graticule
is marked in centimeter squares, é vertical and 10 hori-
zontal, for convenience in making time and amplitude
measurements. This graticule is removable. Illumination
is controlled by a front-panel knob.

Mechanical Specifications—Dimensions are 167% "
high by 13% " wide by 233" deep for the indicator
unit and 103" high by 13%" wide by 173" deep
for the power-supply unit. Net weight of the indicator
unit is 54 pounds, and of the power-supply unit is
407, pounds. Total shipping weight is 120 pounds
approx. (with indicator unit weighing 72 pounds ap-
prox., with power-supply unit weighing 48 pounds
approx.)

TYPE 507 OSCILLOSCOPE . ......c.omunnxu- $2900

Each instrument includes: T1—Interconnecting cable (012-0032-00);
1—Power Supply for Type 507; 1—507 ground connector (013-
0011-00); 1—3 to 2-wire adapter (103-0013-00); 1—3-conductor
power cord (161-0010-00); 1—Blue filter (378-0515-00); 2—Instruc-
tion Manual (070-0091-00).

SCOPE-MOBILE® CART

Tektronix Scope-Mobile carts are available for the
Type 507 Oscilloscope to provide convenient moving
in your work area. Two carts are available: The Type
500A with stationary tray, and the Type 202-1 with
a tray that tilts and locks in any of 9 positions.
TYPE S00A CART s o anes 5ot m Sunms o $ 99.50
TYPE 202-1 TILT-LOCK CART 56 s a5 cuuws 120.00

enclosures that surround
. '60""4{35‘% ; p’o'wef: Q'éi rier;jd-tp-r;; -

~scope in your applscaﬂon f'piease'":all your
 Engineer. .
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Tektronix Type C-12 Camera

Used with a Type 507 Oscilloscope for high-current
and high-voltage applications, the Type C-12 Camera
enables convenient recording of power-surge measure-
ments—such as high-voltage breakdown tests of power
transformers, insulators, allied components. . . pinch-effect
studies . . . other experiments in plasma research. See
Camera Section for complete description.

Rack Mount Adapter

A cradle mount to adapt the Type 507 Oscilloscope
and its power supply for rack mounting is available. It
consists of two cradles and two masks. The cradles,
one each for the indicator and power supply units, sup-
port the instruments in any standard 19” relay rack.
The two masks fit around the regular instrument panels
of the two units. Rack height requirements: Indicator
mask 17%", Power Supply mask 121"

Order Part Number 040-0279-00 ......... $72.80

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

'GRO-UND' CIRCUIT TRANSIENTS

\ Due to fhe phys;cai conhgurahons ond e!ectrlcai param~ _
 eters of appara’rus used in surge festing, large vol’rage;;
transients are often induced into the grounding system.
Since the oscu!loscope signal-cable shield must be connected
~to some point in this ground system for poienhai and cur-
~rent measurements, the ground- voltage transnen’rs wai[ be

1mpressed upon fhe osculioscope chasms

Two Undeswabie consequences mcy “arise from these”
".ground transients. The oscnfloscope power- fransformer '
sulation may be overstressed, causing break-down. Current
~ flow set up. through chass:s.capacuty to earth, power source,
and any ground conductor connected to the instrument may
~ affect proper operation of sweep c:rcunfry, cr? unblankmg' '_
_--]-curcuﬁry, other ctrcunfry . . .

The TYpe 507 has been demgned to.;-ensure' mxmlmum senSI—z-F'

However 'o_ s
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The Tektronix Type 515A is a dc-coupled general-pur-
pose cathode-ray oscilloscope combining reliable Tek-
tronix oscilloscope circuitry in a compact instrument.
Wide sweep range of 0.04 psec/cm to 6 sec/cm, dc to
15 Mc passband, and calibrated sensitivity to 0.05
v/em qualify the Type 515A for general-purpose
laboratory work and for many field applications.

Accurate calibration of both sweep and vertical
amplifiers permit reliable quantitative measurements
directly from the screen. Functional panel arrangement
and versatile control system makes the Type 515A an
easy-to-use oscilloscope for the field and laboratory.
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CHARACTERISTIC SUMMARY
VERTICAL
CALIBRATED SENSITIVITY—50 mv/cm fo 20 v/cm
RISETIME-—23 nsec.
PASSBAND—DC to 15 Mec. :
iNPUT——1 megohm approx. 36 pf

HORIZONTAL

CALIBRATED SWEEP RANGEWO 2 ,usec/cm to 2 sec/cm.

_SWEEP MAGNIFIERHSX exfends sweep range to 40
nsec/cm .

TRIGGER REQUIREMENTS———-IntemaI 2' rhrh 'déf'léc'fi'on'

External 0. 2 v to 20 v.

EXTERNAL INPUT»-—-1 4 v/cm, de to 500 kc

. 'CR-T”:; -

-f'--‘DfSPLAY AREA—-—é x 10 em
ACCELERATING VOLTAGE-—-A kv. .

OTHER CHARACTERISTICS

| '-'AMPLITUDE CAUBRATOR——-—SO mv to 100 v I kc square

wave.

:'POWER REQUIREMENTS—-]OS to I25v or 210.‘_;;_0__

250 v 300 wqfts




VERTICAL-DEFLECTION SYSTEM

Frequency Specifications are at 3-db down

DC-Coupled Vertical Amplifier—The Type 515A
vertical passband is dc to 15 me, risetime is 23 nsec.
The vertical attenuator is calibrated in VOLTS/CM of de-
flection. Nine calibrated steps are provided: 0.05, 0.1,
0.2,0.5,1,2,5,10, and 20 v/cm. In addition, a vernier
(uncalibrated) control provides for continuously-variable
adjustment from 0.05 v/cm to 50 v/cm. A front-panel
neon light indicates when the control is in the variable
(uncalibrated) position.

Calibration Accuracy—An internal adjustment is
provided for setting the gain of the vertical amplifier.
When this adjustment is accurately set with the VOLTS/CM
switch in the 0.05 v/cm position, the vertical sensitivity
for any other position of the switch will be within
3% of the panel reading for that position.

Two Signal Inputs—Two coaxial signal input connec-
tors with more than 60-db isolation are controlled by a
four-position switch. The INPUT SELECTOR switch selects
ac-coupling or dc-coupling. When ac coupled, the low
frequency 3-db point is 2 cps direct or 0.2 cps with
10X Probe.

Input Impedance—1 megohm paralleled by ap-
proximately 36 pf.

Probe—The vertical sensitivity is reduced by a factor
of 10 by use of a 10-x attenuator probe supplied with
the instrument. The probe presents an input impedance
of 10 megohms paralleled by approximately 9.5 pf.

515A

Balanced Delay Network—A signal delay of 0.25
psec is introduced by the balanced (push-pull) delay
network. Permits observation of the leading edge of the
waveform that triggers the sweep.

HORIZONTAL-DEFLECTION SYSTEM

Wide Sweep Range—The Type 515A has 22 cali-
brated sweep rates: 0.2,0.5, 1, 2, 5,10, 20, 50 usec/cm;
0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50 millisec/em; 0.1, 0.2,
0.5, 1, 2 sec/cm. A single 22-position sweep-rate switch
is used. In addition, a vernier (uncalibrated) control
provides sweep rates continuously variable between
ranges. A front-panel neon light indicates when the
control is in the variable (uncalibrated) position. Cali-
bration accuracy of the fixed sweep rates is within 3%.

Sweep Magnifier—When the 5X magnifier is
switched in, the center two-centimeter portion of the nor-
mal sweep is expanded to left and right of center to fill
ten centimeters. The HORIZONTAL POSITION control has
sufficient range to display any one-fifth of the magnified
sweep. Magnifier increases the calibrated sweep rate
to 0.04 usec/cm. TIME/CM of the magnified sweep is
indicated by a second blue-colored figure at each posi-
tion of the sweep-rate switch. Accuracy is within 5% of
the displayed portion of the magnified sweep. An indi-
cator light reminds the operator when the magnifier is
in use.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the control grid of the crt assuring
uniform grid bias for all sweep and repetition rates.
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Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering.

Trigger Requirements—Internal triggering—a sig-
nal large enough to cause 2 mm deflection. External
triggering—a signal of 0.2 to 20 v.

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Trigger source can be internal, external, or
the line frequency, either ac-coupled or dc-coupled. The
triggering point can be on either the rising or falling
slope of the triggering waveform,

Preset Stability—Same as above, except the stability
control is preset to the optimum triggering point and re-
quires no readjustment.

Automatic Triggering—Avutomatic level-seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger controls need be
touched until a different type of operation is desired.
Range of automatic operation is between 60 cycles and
2 megacycles, approximately. In the absence of an input
signal the sweep is automatically triggered at about a
50-cycle rate, providing a reference trace on the screen.

High-Frequency Sync—Assures a steady display of
sine-wave signals up to approximately 20 megacycles.
Requires a signal large enough to cause about 2 cm de-
flection, or an external signal of about 2 v.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep amplifier is through a front-
panel connector. Deflection factoris 1.4 v/cm. Frequen-
cy response is dc to 500 kc at maximum sensitivity.

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel coaxial con-
nector. Eleven fixed voltages—0.05, 0.1, 0.2, 0.5, 1,
2, 5, 10, 20, 50, and 100 volts peak-to-peak are pro-
vided. Accuracy is within 3% . Square-wave frequency
is about 1T kc.

Cathode-Ray Tube—4-kv accelerating potential is
applied to a Tektronix 5” flat-faced precision tube
with a helical post-accelerating anode. A P31 phos-
phor is normally supplied.

Output Waveforms—A 20-v positive-gate wave-
form of the same time duration as the sweep, and a
150-v positive-going sweep-sawtooth waveform are
available at front-panel connectors.

Power Requirement—I105v to 125v or 210 v to
250 v, 50 to 60 cps, wired for 117 v. The Type 515
draws 300 watts. Changing taps insures regulation as

follows: — 11¢g 99 to 117 volts
124 105 to 125 volts
220 111 to 132 volts
234 210 to 250 volts
248 223 to 265 volts

For 50/60 and 400 cps operation, a different fan must
be installed (at extra cost). See prices below.

lHluminated Graticule—An edge-lighted graticule
is marked in 6 vertical and 10 horizontal centimeter-divi-
sions with 2-millimeter baseline divisions. I[llumination
is controlled by a front-panel knob.

Mechanical Specifications—Dimensions are 14"
high by 27 " wide by 2134 " deep. Net weight is 42,

pounds. Shipping weight is 52 pounds, approx.

TYPE 515A (50 to 60 cps operation) . ........ $875
Each instrument includes: 1—P6006 probe (010-0127-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-banana plug, 18"

2—Instruction

(012-0091-00); 1—Post jack, BNC,
Manual (070-0247-00).

TYPE 515A MODI101 (50 to 400 cps operation) . $935

Each instrument includes: 1—P6006 probe (010-0127-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-banana plug, 18"
(012-0091-00); 1—Post jack, BNC, (012-0092-00); 2—Instruction
Manual (070-0247-00).

RACK-MOUNT OSCILLOSCOPE

The Type RM15 is a mechanically rearranged Type
515A Oscilloscope. It mounts in a standard 19-inch
rack on slideout tracks. It can be pulled forward, tilted,
and locked in any of seven positions for servicing con-
venience. Except for no Z-axis input, electrical char-
acteristics of the instrument are the same as described
for the Type 515A Oscilloscope.

Mechanical Specifications—Dimensions are 83"
high by 19" wide by 223" deep. Net weight is 57
pounds. Shipping weight is 75 pounds, approx.

For more mounting information, please refer to the
Mounting Dimensions page in the catalog.

TYPE RM15 OSCILLOSCOPE ................ $950
Each instrument includes: 1—P6006 probe (010-0127-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-banana plug, 18"
(012-0091-00); 1—Post jack, BNC, (012-0092-00); 1—Pr. Mounting
tracks (351-0085-00); 2—Instruction Manual (070-0242-00).

TYPE RM15 MODI101 OSCILLOSCOPE ........ $1010

Each instrument includes: 1—P6006 probe (010-0127-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (16]1-
0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-banana plug, 18"
(012-0091-00); 1—Post jack, BNC, (012-0092-00); 1—Pr. Mounting
tracks (351-0085-00); 2—Instruction Manual (070-0242-00).

SUPPORTING CRADLES

When the Type RMI15 or Type RMI5MODIOIM is
used in a backless rack, these supporting cradles are

necessary for real-slide support.
Order Part Number 040-0344-00 ..........

FAN MOTOR KIT

A fan motor kit is available for converting a Type
515A Oscilloscope for use on 50 to 400 cps line fre-
quency (Type 515AMODI101M). The kit contains brack-
ets, rectifier, and motor.

Order Part Number 040-0140-00

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.

(012-0092-00);

----------



2 IDENTICAL INPUT CHANNELS
CHOPPED OR ALTERNATE SWITCHING

CHARACTERISTIC SUMMARY
VERTICAL

CALIBRATED SENSITIVITYWSO mv/cm to 20 v/cm
_RISETIMEMZB nsec. _
PASSBAND—DC to 15 Mc.
_INPUTml megohm 20 of

HORIZONTAL

-_CAUBRATED SWEEP RANGE—O.2 ,usec/cm to 2 sec/cm

 SWEEP MAGNIFIER——SX extends sweep range to 40
. nsedlem.

":TRFGGER REQUTREMENTS-——IMernc:I 2-mm deflechon

Exfernql 0.2v to 25 v
| _.EXTERNAL INPUT——-T 5 v/cm dc to 500 kc .

. DI'SPLAY' AREA;_.é x-'“m o |
:;ACCELERATING VOLTAGE—4 kv.
' 'OTHER CHARACTERISTICS

'- _AMPH.TUDE CALIBRATOR—-—SO mv fo 100 v, 1-ke square

| viive.
POWER REQUIREMENTS-—-—] 05 f_'o
250v 300 wqh‘s ' '

125v or

The Type 516 is a dual-trace, semi-portable instru-
ment ideally suited to bench work applications. Vertical
calibrated sensitivity is 0.05 v/cm for each channel,
with four operating modes. Small size and light weight
combined with simple operation and reliable perform-
ance fit the Type 516 Oscilloscope for many laboratory
and field applications.

VERTICAL-DEFLECTION SYSTEM

Frequency Specifications are at 3-db down

DC-Coupled Vertical Amplifier—Both channels
have identical input characteristics. Passband is dc to
15 mc (at 3 db down). Risetime is 23 nsec. Deflection
is calibrated in steps of: 0.05, 0.1, 0.2, 0.5, 1, 2, 5,
10, and 20 v/div. A vernier control permits continuous
adjustments between steps, and to about 50 v/div, un-

calibrated.

Calibration Accuracy—Internal adjustments set the
gain of each channel. When these adjustments are set
accurately the sensitivity will be within 3% of the in-
dicated switch position.

Positioning Control—Each channel has a separate
vertical-position control.

Mode Selection—A switch selects one of four op-
erating modes: each channel separately, or successive
3.3-pusec segments of each channel are displayed at an
approx. 150-kc rate per channel. Chopped transient

blanking is provided.

210 o

DC- to-15 MC
DUAL-TRACE OSCILLOSCOPE TYPe

TYPE 516 OSCILLOSCOPE
SERAL

TIME BASE pTe——

18808
TRIGGER P
SEAEC HUR

B VERTICAL =,

VOLTS DIV

MPLIE
( mmrmn

the low fre-

AC-DC Switches—When ac coupled,
quency 3-db point is 2 cps direct or 0.2 cps with 10X
Probe.

Polarity Control—Each channel has a separate
polarity control (for comparison of signals 180 degrees
out of phase).

Input Impedance—1 megchm paralleled by 20 pf.

Probes—The vertical sensitivity is reduced by a
factor of 10 by use of the 10X attenuator probes
supplied with the Type 516. The probes present an
input impedance of 10 megohms paralleled by
approximately 7 pf.

Signal Delay—A balanced delay network permits
observation of the leading edge of the waveform that
triggers the sweep.

HORIZONTAL-DEFLECTION SYSTEM

Sweep Range—Sweep time is calibrated in steps
of 0.2, 0.5, 1, 2, 5, 10, 20, 50 usec/div...0.1, 0.2,
0.5, 1, 2, 5, 10, 20, 50 msec/div...0.1, 0.2, 0.5, 1,
and 2 sec/div. Calibration accuracy is within 3% of
the indicated switch position. A vernier control permits
continuous adjustment between the 22 steps, and to over
6 sec/div, uncalibrated.

Sweep Magnifier—When the 5X magnifier is
switched in, the center two-division portion of the nor-
mal sweep is expanded to left and right of center
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to fill ten divisions. The HORIZONTAL POSITION con-
trol has sufficient range to display any one-fifth of
the magnified sweep. Used with the fastest sweep, the
magnifier extends the calibrated sweep range to 0.04
usec/div. TIME/DIV of the magnified sweep is indicated
by a second blue-colored figure at each position of the
sweep-rate switch. Accuracy is within 5% of the dis-
played portion of the magnified sweep. A neon lamp
lights to indicate when the magnifier is in use.

DC-Coupled Unblanking—Unblanking waveform
dc-coupled to the crt assures uniform beam current for
all sweep speeds and repetition rates at any setting
of the intensity control.

Horizontal Input—A front-panel connector permits
dc-coupled external connection to the sweep amplifier.
Horizontal deflection factor is 1.5 v/div, and bandpass
extends from dc to 500 kc at maximum sensitivity.

OTHER CHARACTERISTICS

Amplitude Calibrator—Eleven square-wave cali-
bration voltages are available through a front-panel
connector. Peak-to-peak amplitude is in steps of 0.05,
0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50, and 100 volts. Ac-
curacy is within 3% . Frequency of the square-wave is
approximately 1 kc.

Tektronix Cathode-Ray Tube—A flat-faced 5-inch
cathode-ray tube provides a bright trace. Accelerating
potential is 4 kv. A P31 phosphor is normally supplied.

Dual-Trace Blanking—A blanking voltage is avail-
able to eliminate switching transients from the display
when the instrument is operated in its chopped mode.
The blanking voltage can be supplied to the crt cath-
ode by a switch on the back of the instrument.

Graticule—Usable viewing area is marked in six
vertical and ten horizontal one-centimeter divisions.
Center lines are further marked in five minor divisions
per centimeter. Convenient control from the SCALE
ILLUM. knob provides adjustable edge-lighting.

Output Waveforms—Two output waveforms are
available from front-panel connectors. Approximate
amplitude of the peak-to-peak voltages are 150 volts
from the SAWTOOTH OUT connector and 25 volts from
the 4 GATE OUT connector.

Warning Indicators for Uncalibrated Settings—
Separate front-panel neon lights indicate when the
vertical-attenuator and sweep-rate controls are not in
their calibrated positions.

Regulated Power Supplies—Electronically-reg-
ulated dc supplies insure stable operation over line
fluctuations between 105 and 125 volts or 210 and
250 volts.

TRIGGER FACILITIES

Trigger Requirements—Triggering internally re-
quires a signal large enough to produce one minor
division of vertical deflection. Triggering externally re-
quires a signal of from 0.2 to 25 volts.

Amplitude-Level Selection—Adjustable amplitude-
level and stability controls allow sweep triggering at
any selected amplitude level on the triggering wave-
form. Trigger source can be internal, external, or the
line frequency, either ac-coupled or dc-coupled. Trig-
ger point can occur anywhere on the rising or falling
slope of the triggering waveform.

Preset Stability—The STABILITY control locks at the
optimum triggering point and requires no adjustment
in the fully counter-clockwise, PRESET position.

Automatic Triggering—Automatic level-seeking
trigger circuit eliminates triggering readjustments—pro-
vides dependable triggering for most applications. One
sefting assures positive sweep ftriggering by signals
of widely differing amplitudes, shapes, and repetition
rates. Automatic triggering of the sweep occurs at
about a fifty-cycle rate in the absence of an input
signal, and provides a convenient reference trace.

High-Frequency Sync—Assures steady display of
sine-wave signals to at least 15 megacycles. Requires
a signal large enough to cause about 2 div deflection,
or an external signal of about 2 volts.

Power Requirement—I105v to 125v or 210v to
250 v, 50 to 60 cps, typically 300 watts at 117 v. Type
516MOD10TM operates on 50 to 400 cps supply, uses
dc fan motor. If requested the instrument will be wired
for any of the following nominal line voltages.

Nominal Line Voltage Operating Range
(Figures taken at 60 cps)

110 99 to 117 volis
117 105 to 125 volts
124 111 to 132 volts
220 198 to 235 volts
234 210 to 250 volts
248 223 to 265 volts

Mechanical Specifications—Dimensions are 14"
high by 97" wide by 213" deep. Net weight is
444 pounds. Shipping weight is 54 pounds, approx.

TYPE 516 (50 to 60 cps operation) . ......... $1070

Each instrument includes: 2—P6006 probe (010-0127-00); 1—3 to
2-wire adapter (013-0013-00); 1—3-conductor power cord (16]1-
0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-banana plug, 18"
(012-0091-00); 1—Post jack, BNC (012-0092-00); 2—Instruction Man-
val (070-0225-00).

TYPE 516 MOD101 (50 to 400 cps operation) . $1130

Each instrument includes: 2—P6006 probe (010-0127-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-

BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-banana plug, 18”
(012-0091-00); 1—Post jack, BNC (012-0092-00); 2—Instruction Man-
val (070-0225-00).

RACK MOUNT ADAPTER

A cradle mount to adapt the Type 516 Oscilloscope
for rack mounting is available. It consists of a cradle
to support the instrument in any standard 19" relay rack
and a mask to fit around the regular instrument panel.
Rack height requirement is 1534 ",

Order Part Number 040-0277-00 ............ $45

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




SINGLE-SHOT PHOTOGRAPHS AT 2 NSEC/CM
0.004-INCH SPOT SIZE

SENSITIVE WIDEBAND TRIGGER SYSTEM
SYNCHRONIZATION TO OVER 1 GIGACYCLE
VSWR 1.25, OR LESS, TO 1 GIGACYCLE
DISTRIBUTED-DEFLECTION CRT

BUILT-IN DELAY LINE

CHARACTERISTIC SUMMARY

VERTICAL

SENSITIVITY—Iless than 10 v/cm.
RISETIME—Iless than 0.35 nsec.
PASSBAND—DC to 1000 Mc.
INPUT—-12SQ 2%, '

HORIZONTAI.

CAUBRATED SWEEP RANGE—2 to 1000 nsec/cm.
SWEEP DELAY—O0 to 35 nsec.
TRIGGER REQUIREMENTS—

Internal: 2 trace widths, 1-nsec duration.
External: 20 mv, 1-nsec duration.
TRIGGER GAIN—XO0.2, X1, X5 and X20
CRT

DISPLAY AREA—2 x 6 cm. .
ACCELERATiNG VOLTAGE-—-——24 kv.

OTHER CHARACTERISTICS

CAL!BRATION STE? GENERATOR—O to 10 v mfo 125
Q or 0 to 1v into 50 £, approx. 0? -nsec nsehme :
calibrated and conhnuous!y vcmabfe -App_rox;mate-"
ly 750 cps repetition rate.

POWER REQUIREMENTS—?OS
250v 650 watts '

| %_259 or 210 to

DC-to-1 GIGACYCLE

SINGLE-SHOT PHOTOGRAPHY

A smgle shot exposure was used to take the plcfure. _
The display shows a 1 glgqcycfe dcmped’
wave (approxnmoteiy) on fhe qutest rate of the 0s-

at the rlghf

cﬂloscope

OSCILLOSCOPE Type

The Tektronix Type 519 Oscilloscope is a calibrated,
high-speed, laboratory instrument designed for observa-
tion, measurement, and photographic recording of frac-
tional nanosecond risetimes. A 2 x 6 cm viewing areaq,
coupled with 24-kv accelerating potential, affords
bright displays with excellent definition. Performance
features include: passband from dc to beyond 1 giga-
cycle, risetime less than 0.35 nsec, sensitivity less than 10
v/cm, linear sweeps to 2 nsec/cm, sweep delay through
35 nsec, and a wideband trigger system. The single
unit houses a fixed signal delay line, a convenient
sweep-delay control, a pulse-rate generator, a stand-
ard amplitude and waveshape generator, and regulated
power supplies and high-voltage supply. Only one
connection is necessary for normal operation—signal
input.

Combining simple operation with laboratory precision
and reliability, the Type 519 ideally suits single-shot or
random nuclear events. In addition, the passband per-

mits applications to general measurements where oscil-
loscope risetime must be faster than signal risetime.
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VERTICAL DEFLECTION SYSTEM

Frequency Specifications are at 3-db down

Distributed Deflection System—The signal passes
through a trigger-energy take-off, then through a 45
nsec delay cable to the distributed vertical deflection
plates of the crt. Passband is dc to 1 gigacycle and
risetime is less than 0.35 nsec.

Sensitivity—Basic sensitivity is less than 10 v/cm.
Sensitivity is quickly and accurately checked by means
of the CALIBRATION-STEP GENERATOR.

Signal Delay—An internal delay line provides a
fixed delay of 45 nsec.

Input—The dc-coupled input has an im-
pedance of 125 Q #=2%. Maximum signal input is ==
15 volts dc or rms, or =100 volts pulse.
power input is 1.8 watts.

signal

Maximum

TRIGGERING FACILITIES

Trigger Selection—A front-panel switch permits
selection of trigger from the following sources: (1) dis-

played waveform, (2) externally derived waveform,
(3) CALIBRATION-STEP GENERATOR waveform, (4)
RATE GENERATOR waveform.

Trigger Function—Three modes of operation are
provided: (1) PULSE—Permits choice of a free-running
sweep or a stable sweep which can be triggered on
random or uniform repetition rates up to approximately
50 me, (2) SYNC—Permits stable displays of wave-
forms occurring at a constant repetition rate to over
100 me, (3) HF SYNC—Permits the sweep to be syn-
chronized with signals from approximately 100 mc to
over 1 Gigacycle.

Trigger Requirements—Internally, a vertical signal
deflection of two trace-widths or more, and 1 nsec
duration. Externally, a waveform 20 mv in amplitude
and duration of 1 nsec or more. Sweep triggers on
either the rising or falling portion of the triggering
waveform.

Trigger Gain—Four gain settings of X0.2, NORMAL,
X5, and X20 provide for attenuation or amplification
of trigger signals.

Negiigibte '.'{rigger'—PuIse _Sl.ewing for Sweep Speed of 2 nsec/cm
60 |-
. g TRIGGER PULSE
. =
High-frequency synchro- g 40 ‘ SLEWING
nization permits locking fo & '
sine waves or constant-re- 2
cabifion 1 =
pefition-rates  to over 1 =L TYPE 519
gigacycle. Triggering = A\ %”sacw& -
circuits count down from | x§g 79 %€ |
triggers faster than 400ke. o s 10 15

DIODE CHARACTERISTICS

Switching and storage times in fast transistors and
~ diodes can be measured using the outstanding charac-
In the typical diode recovery- |
time waveform, the upper trace is a reference trace,
the middle trace shows the diode turned on, and the |

f_erisfics of the Type 519.

lower trace shows fhe dlode shorfed Sweep speed 2
nsec/cm. -

HORIZONTAL DEFLECTION SYSTEM

Calibrated Sweep—Nine calibrated rates: 2, 5, 10,
20, 50, 100, 200, 500, and 1000 nsec/cm are provid-
ed by a linear, push-pull, time-base generator. Accu-
racy is typically within 3% for the 2 nsec/cm position
and within 2°% for slower rates. For the fastest time-
base range, only 2.5 usec elapses between sweeps.

Sweep Delay—Provides sweep start delay through
35 nsec, permitting access to transients before and after
the main event.

Single Sweep—Permits single-sweep presentation
to be obtained. After a single sweep is triggered, the
sweep circuit is locked out until the RESET button is
pressed; sweep will then fire on the next trigger re-
ceived. An external jack and included plug provide
for remote control of single-sweep operation.

Synchroscope Operation—The output signal from
either the 4 TRIGGER 50 Q, the DELAYED + GATE, or
the 4 RATE 50 Q connector can be used to initiate the
input waveform.

Rate Generator—CQutput pulse is approximately
+ 15 volts, with risetime of less than 0.8 nsec and dur-

ation of 10 nsec. Repetition rate is variable between
3 cps and 30 ke.




O

Calibration-Step Generator—A step-waveform of
approximately 750 cps, continuously variable and cali-
brated from 0 to 10 volts into 125 ohms, or 0 to 1
volt into 50 ohms through a T50/T125 adapter, is avail-
able at a front-panel 125 ohm connector. Risetime is
approximately 0.1 nsec and either positive or negative
polarity can be selected. Continuously variable un-
calibrated amplitudes of 0 to 50 volts into 125 ohms
are also available. The step-waveform can be used to
drive a device under test or check the sensitivity and
transient response of the oscilloscope itself.

OTHER CHARACTERISTICS

Tektronix Cathode-Ray Tube—A metallized, flat-
faced precision tube, with a fine-grain P11 phosphor,
provides a spot diameter of 0.004 inch at normal in-
tensity. Accelerating potential is 24 kv. Tube con-
struction completely prevents any possible x-ray haz-
ard. Usable viewing area is 2 x 6 cm.

Shielded Construction—Electrostatic and electro-
magnetic shielding minimize disturbance of spot by
power transformers and other hum sources.

Graticule—The graticule is accurately marked in 6
horizontal and 2 vertical 1-centimeter divisions. The
horizontal centerline markings are 5 millimeters apart,
vertical centerline markings are 2 mm apart. lllumina-
tion is controlled by a front-panel knob. The graticule
drops out of view if desired.

519

Camera Mounting—A special camera-mounting
bezel with swing-away hinging easily accepts a Tek-
tronix Trace-Recording Camera. Several lenses, view-
ing system, and film-back options are available. Please
refer to the Camera Section for complete description.

Regulated Power Supply—Electronically-regulated
dc supplies assure stable operation over line variations
between 105 and 125 volts or 210 and 250 volts, 50

to 60 cycles.

Power Requirement—105v to 125v or 210v to
250 v, 50 to 60 cps, typically 650 watts.

Mechanical Specifications—Dimensions are 221, "
high by 14%" wide by 25V"” deep. Net weight is
103 % pounds. Shipping weight is 136 pounds, approx.

TYPE 519 QSCILLOSCOPE .55 uus 55665 0mmme $3900

Each instrument includes: 1—Viewing hood (016-0025-00); 2—
125 £ termination (017-0051-00); 2—125 & insertion unit (017-0013-
00); 1—125Q coupling capacitor (017-0013-00); 1—125 2, 1-Gc
timing standard (017-0019-00); 1—Double-button contact assembly
(017-0032-00); 1—Panel adapter assembly (017-0033-00); 1—Cable
connector (017-0035-00); 1—125 2 min loss attenuator, T50/T125
(017-0052-00); 1—125Q adapter N50/N125 (017-0053-00); 1—
125 Q  adapter, T50/N125 (017-0055-00); 1—Delay-line equalizer
(017-0057-00); 1—1-nsec cable (017-0507-00); 1—2-nsec cable (017-
0508-00); 1—5-nsec cable (017-0509-00); 1—10-nsec cable (017-
0510-00); 1—3 to 2-wire adapter (103-013-00); 1—Phone jack plug
(134-0069-00); 1—3-conductor power cord (161-0010-00); 1—Walnut
box (202-0083-00); 2—Reed switch (260-0693-00); 1—Accessory box
tray (436-0030-00); 2—Instruction Manual (070-0243-00).

OPTIONAL ACCESSORIES
Part No. Price

017-0071-00 $25.00
017-0049-00 30.00
125-Q 10:1 attenuator 017-0050-00 30.00
125-Q N50/T125 adapter 017-0054-00 17.50
125-Q 90° elbow assembly 017-0043-00 15.00
125-Q 20-nsec cable 017-0511-00 24.00

Accessory

125-Q 2:1 attenuator
125-Q 5:1 attenuator

U.S. Sales-Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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The Tektronix Type 524AD Oscilloscope is a self-con-
tained instrument with the characteristics desirable for
maintenance and adjustment of television transmitter
and studio equipment. The Type 524AD will prove it-
self invaluable in enabling the engineer to observe any
portion of the television picture — from complete frames
to small portions of individual lines.

Features contributing to the versatility of this oscillo-
scope include—accurate time markers to facilitate sync-
pulse timing, normal response of dc to 10 mc, flat re-
sponse within 1% from 60 cycles to 5 mc for color-tele-
vision work, variable-duty-cycle amplitude calibrator,
and two steps of sweep magnification, 3x and 10x, for
detailed observations.

VERTICAL DEFLECTION SYSTEM
Frequency Specifications are at 3-db down
DC-Coupled Vertical Amplifier—The main vertical
amplifier has a passband of dc to 10 mc for deflection
factors from 0.15 v/cm to 50 v/em. When ac coupled,
the low frequency 3-db point is 2 cps direct or 0.2 cps
with 10X probe. An ac-coupled preamplifier switched
in by the VOLTS/CM control provides additional deflec-
tion factors from 0.015 v/cm to 0.15 v/cm. A variable
attenuator control fills in between steps and provides
continuously variable adjustment from 0.015 v/ecm to
50 v/cm. The vertical amplifier is factory adjusted for
optimum transient response. Risetime is less than 35
nsec and the input impedance is 1 megohm paralleled
by approximately 45 pf.

TELEVISION

OSCILLOSCOPE

Frequency Response

Normal—dc to 10 mc from 0 15 v/cm to 50 v/cm.,

2 cycles to 10 mc from 15 mv/cm to 50 v/cm.

Flat—within 1% from 60 cycles to 5 mc.

IRE—meets IRE standards for level measurements.
Transient Response—35 nsec risetime.

Sweep Range

Continuously variable, 0.1 usec/cm to 0.01 sec/cm.

Time Markers

Five markers—0.05 usec, 0.1 usec, 1.0 psec, 200 pips

per television line, and 40 pips per television line.

Sweep Delay

Permits detailed observatton of any portion of a

single television line.
DC-Coupled Unblanking

Variable Duty-Cycle Amplitude Calibrator

Frequency Response—A switch on the access panel
selects the desired bandwidth of the vertical amplifier.
The NORMal position provides a passband of dc to
10 mc. The FLAT position provides a vertical-amplifier
response flat within 1% from 60 cycles to 5 mc. About
5%, overshoot will occur on extremely sharp waveforms
when the switch is in the FLAT position; however, TV
signals within the 5 mc passband are not affected. Re-
sponse of the amplifier meets the IRE standards for level
measurements when the access-panel switch is in the IRE
position. EXTernal position provides ac-coupled external
connections to the vertical-deflection plates, bypassing
the main vertical amplifier but retaining the function of
the vertical-position control.

Two Signal Inputs—Two coaxial connectors are
controlled by a front-panel switch. Each input can
be either ac or dc-coupled to the vertical amplifier.

Probe—The vertical sensitivity is reduced by a factor
of 10 by use of a 10x attenuator probe supplied with
the instrument. The probe presents an input impedance
of 10 megohms paralleled by approximately 7 pf.

Delay Network—A 0.25 usec signal-delay network
is incorporated in the vertical amplifier to permit obser-
vation of the waveform that triggers the sweep.



HORIZONTAL DEFLECTION SYSTEM

Calibrated Sweeps—The Type 524AD has a con-
tinuously variable, linear, triggered time base covering
the range of 0.1 usec/cm to 0.01 sec/cm in five fixed-
range steps. Dual sweep-time multiplier dials cover the
range between steps. Calibration accuracy is within 5%.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the grid of the cathode-ray tube
assuring uniform bias for all sweep times and repeti-
tion rates.

Sweep Delay—Detailed observation of any portion
of the television picture is accomplished by continuous
sweep delay from O to 25 milliseconds. After the de-
sired delay, the sweep is triggered by one of the line
sync pulses. The sweep delay is adjustable with a 3-
turn potentiometer through about 1% fields, and oper-
ates at the frame rate of 30 cycles so only consecutive
lines of one field are observed at any time. A field-shift
button permits switching to the corresponding interlaced
lines in the other field.

Sweep Magnifier—Sweep magnification is obtain-
ed by increasing the drive to the sweep-output amplifier
by a factor of either 3 or 10. The center portion of the
normal sweep is expanded equally to left and right of
center. Accuracy is within 7%.

Trigger Selector—Both normal and delayed sweeps
can be triggered by an external signal of either polarity,

or internally by either the positive or negative portion
of the signal under observation, or by the power-line
frequency.

Trigger Requirements—Internal triggering—a sig-
nal large enough to produce a one-half centimeter de-
flection. External—a signal of 0.5 v to 50 v. Composite
waveform—a signal large enough to produce a 1.5-
centimeter deflection.

OTHER CHARACTERISTICS

Amplitude Calibrator—A  variable-duty-cycle
square-wave calibration voltage is continuously variable
from zero to 50 volts in seven ranges. Full-scale cali-
bration is accurate within 3% ; variable control is linear
within 1% of full scale. Square-wave frequency is
approximately 1 ke, but the frequency will vary some-
what as duty cycle is varied to 1% or 99%.

Time-Mark Generator—Time markers are inserted
as intensification pips on the crt trace at time intervals
of 0.025H, 0.005H, 1.0 usec, 0.1 usec, and 0.05 usec.
Since H is 63.5 usec, 0.025H will give 40 pips per tele-
vision line and 0.005H will give 200 pips per television
line. These markers provide a means of accurately tim-
ing the sync pulses of a composite signal. Pips spaced
at 40 or 200 per television line are useful for adjusting
both color and monochrome equipment.

A phasing control permits markers to be positioned
on any desired point of the waveform under observation.




Output Waveforms—~Positive and negative-gate
waveforms of the same time duration as the sweep, and
the sweep sawtooth waveform are available at front-
panel connectors.

Line-Indicating Video—When a picture monitor is
connected to the coaxial connector at the rear of the cabi-
net, the picture appearing on the monitor will be bright-
ened during the time of the oscilloscope sweep. This
technique is useful when it is desired to know what por-
tion of the picture is being displayed on the oscilloscope.

60 CPS Sweep—A 60 cps sweep with variable am-
plitude and phasing through approximately 150° aids
in making bandwidth measurements with a video-sweep
generator.

Cathode-Ray Tube—A flat-faced cathode-ray tube
with a 4-kv electronically-regulated accelerating
potential is used in the Type 524AD. A P1 phosphor is
normally supplied.

lHluminated Graticule—An edge-lighted graticule
is marked in centimeters. Viewing area is 6 x 10 cm.
llumination is controlled by a front-panel knob. A
graticule marked for modulation measurements is also
supplied with the instrument.

Regulated Power Supply—All dc supplies are
electronically regulated to insure stable operation over
line-voltage and load variations between 105 and
125 v or 210 and 250 v, 50 to 60 cps.

Power Requirement—I105v to 125v or 210 v to
250 v, 50 to 60 cps, typically 500 watts.

Probe Power Socket—A front-panel socket will
provide power for a cathode-follower probe or auxiliary
amplifier circuitry. 6.3 v dc at 1 amp and 120 v regu-
lated dc at 15 ma are available at the socket.

Mechanical Specifications—Dimensions are 163"
high by 13” wide by 25" deep. Net weight is 61
pounds. Shipping weight is 82 pounds, approx.

TYPE 524AD OSCILIQOSCOPE . ...ccmecvmwwas $1300

Each instrument includes: 1—P&00é probe (010-0125-00); 2—bind-
ing post adapter (013-0004-00); 1—viewing hood assembly (016-
0001-00); 1—3 to 2-wire adapter (103-0013-00); 1—3-conductor
power cord (161-0010-00); 1—TV graticule (331-0009-00); 1—Green
filter (installed) (378-0514-00); 2—Instruction manual (070-0236-00).

RACK MOUNT ADAPTER

Rack Mount Adapter for the Type 524AD Oscillo-
scope consists of a cradle to support the instrument in
any standard 19” relay rack and a mask to fit around
the regular panel. Rack height requirement is 172",

Order Part Number 040-0281-00 ............ $45

SCOPE-MOBILE® CARTS
TYPE 202-1 TILT-LOCK CART with storage drawer and

locking front wheels ................. $120.00
TYPE 500A CART with storage drawer and locking
front wheels . ... .. i $99.50

See Catalog accessory pages for complete informa-
tion.

CATHODE-FOLLOWER PROBE

The P500CF Cathode-Follower Probe has input im-
pedance of 40 megohms paralleled by 4 pf and gain
of 0.8 to 0.85. With 10X attenuator head, input im-
pedance is 10 megohms paralleled by 2 pf. Amplitude
distortion is less than 3% on unidirectional signals up
to 5 v.

Order Part Number 010-0109-00 ............ $85

Please refer to Catalog accessory pages for 75-ohm

coaxial cables, attenuators, and terminating resistors.

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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The Tektronix Type 526 Vectorscope greatly reduces
the time and effort involved in making extremely-ac-
curate relative phase and amplitude measurements of
chrominance information in the N.T.S.C. color signal.
Electronically-switched dual signal channels facilitate
matching equipment such as encoders, cameras, etc.

The Type 526 presents either a vector display of the
demodulated chroma signal, or a display of the demod-
ulated chroma signal on a linear time base. DC-
Coupled signal circuits permit monitoring program sig-
nals as well as industry test signals such as 75% sat-
urated color bars, interfield test signals, linearity stair
step, and the Bell Kelly Set tests for differential phase
and amplitude. A built-in subcarrier regenerator facili-
tates operation remote from the subcarrier source.

PHASE MEASUREMENT

Phase measurements are made by demodulating the
chroma signal with a subcarrier signal which can be
shifted in phase relative to burst phase in the signal.
High accuracy is obtained with the 20-turn precision
calibrated phase shifter. This control reads out directly
in degrees and tenths of degrees. It has a range of
200°, and the 180° point can be verified within the
instrument. Random phase shifts in the subcarrier sig-
nal due to cable length can be cancelled out with a
pushbutton operated phase-shift network covering 0°
to 330° in twelve steps. A fine-phase control (*+20°)
provides for variable adjustment between steps, and
fine phase adjustment when using the burst-controlled
oscillator.
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VECTOR PRESENTATION

The vector presentation is a graphic display for
operational measurements with a color-bar, interfield-
test signal, other industry test signals, or with program
material. Signal circuits are dc-coupled, preventing
changes in chroma signal composition from affecting
the positioning of the display.

An internally generated test circle matched with the
graticule circle verifies the accuracy of the vector dis-
play. The test circle can also be used to verify the ac-
curacy of the complementary-color relationships. Phase
measurements accurate within *=1.5° can be made
using the vector display. Accuracy of saturation meas-
urements will be within =29, on graticule, closer when
comparing two signals.

LINEAR-SWEEP PRESENTATION

Phase measurements are simplified by displaying the
demodulated chroma signals vertically on a linear hori-
zontal sweep, which is terminated by the horizontal
sync pulse and restarts just prior to the burst packet.
Using the null technique, differential phase can be meas-
ured to an accuracy of 0.1%. A signal magnifier can
be used to expand the vertical deflection approximate-
ly 7 times.

DUAL DISPLAYS

In dual-channel operation, succesive 2-msec segments
of each channel are displayed at an approx. 500-cycle
rate per channel. For example, the input signal to a
portion of the broadcast plant can be compared to the
output signal to measure any phase and/or amplitude
distortion caused by the broadcast equipment. Also,
the outputs of any two portions of the broadcast plant
can be compared.

When using the vector display, either channel can
be turned off to provide a zero reference point for
the other channel. The reference point is a sharply
defined spot in the center of the display. Any drift
in the Vectorscope circuit will change the position of
the spot, therefore the drift is easily detected and
corrected.

When using the linear-sweep display, turning off one
channel while the other remains in use provides a zero
reference line against which signals can be nulled. This
technique eliminates the possibility of measurement
errors due to parallax.

BURST BRIGHTENING
The burst amplifier in the burst-controlled oscillator
circuit is keyed on during the first 3 usec of the linear
sweep. During the 3-usec interval the crt trace is bright-
ened for positive identification of the burst packet.
Trace brightening during the burst-sampling interval al-
so facilitates adjustment of burst-amplifier gating.

VERTICAL INTERV AL TEST SIGNAL OBSERVATION

Line 18 of Field 2 has been reserved for a color
test signal, as yet unspecified. Line 19 of Field 2 will
carry a linearity test signal. The Type 526 can measure
differential gain quite accurately by means of the later
test signal. Differential phase measurements may also
be made, provided that the same subcarrier source is

used for both color burst and the linearity test signal
subcarrier.
casting).

The difficulty in seeing these two lines of test signals
amidst the program signals—which hinders measure-
ments—is eliminated by the Interfield Signal Key. Trace
intensification during these test lines modulates the crt
display so that by adjusting the Intensity Control, only
these two lines per field may be seen.

The resulting display, while dim, is quite usable.

OTHER CHARACTERISTICS

DC-Coupled Signial Circuits—DC-coupling from the
push-pull synchronous demodulators to the cathode-ray
tube prevents changes in chroma signal composition from
affecting the positioning of the display, making possible
the detection and measurement of color carrier present
during blanking time. Carrier-balance corrections can
be made even while on the air, because the vector dis-
play shows the direction and magnitude of the re-
quired adjustments.

Video Inputs—Channel A and channel B inputs are
compensated for 75-ohm loop-through operation. Input
stages are cathode followers. Sufficient gain is pro-
vided to allow use of a compensated probe rather
than loop-through input.

The gain controls of each channel have a range of
40 db and produce virtually no phase-shift effects.

Color burst must be present (during color-

Sync Input—=External, 1 v sync-negative composite
video signal or 3.5v to 8 v negative-going composite
sync signal can be used . Also, horizontal drive pulses
can be used if interfield keying feature is not used.
With external sync, channels A and B can display

non-composite video or chroma signals. External input

is high-impedance compensated, loop-through con-
nector for 75-ohm coaxial cable (R = 1 megohm,
C = 25 pf).

Internal sync is available.

External Subcarrier Input—High-impedance com-
pensated loop-through connector for 75-ohm coaxial
cable (R=1 megohm, C=20 pf). Input has buffer-
amplifier stage and requires a signal level of 2 volts
peak-to-peak minimum.

Vertical Signal Output—The demodulated vertical
signal is available at a binding post, dc-coupled, for
feeding remote indicators.

Trace Intensification Input—A jack (PL-55) is pro-
vided for external trace-brightening pulses. Internal
blanking circuitry is disconnected when an external sig-
nal is being applied. Signal required for trace bright-
ening is an ac-coupled positive-going 20-volt pulse,
which can be obtained from the 4 GATE terminal of
any Tektronix Oscilloscope that is being triggered by
the vertical-signal output of the Type 526. This type of
trace brightening is useful for determining the time limits
over which a phase shift is occurring.

Cathode-Ray Tube—The Type 526 uses a 5" flat-
faced monoaccelerator tube with similar vertical and
horizontal sensitivities, excellent linearity. Accelerating
potential is 4 kv. A P1 phosphor is normally supplied.
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VECTOR
Modulated Stairstep Signal showing differential

Figure 1. DISPLAY

gain (differing radial distance
and differential phase
center) ,
Figure 2. LINE SWEEP DISPLAY
Modulated Stairstep Signal. Subcarrier regen-
erator is free running to show only differential

from center),
(rotation of dots around

gain or change in amplitude of subcarrier with
changing luminance signal.

Figure 3. LINE SWEEP DISPLAY

Modulated Stairstep Signal. Subcarrier regen-
erator is locked to color burst to synchronously
demodulate subcarrier. Differential phase
synchronously de-

the
is shown by variations in
subcarriers.
Figure 4, LINE SWEEP DISPLAY

Modulated Stairstep Signal with increased sen-
sitivity and subcarrier phasing adjusted to be

modulated

in quadrature with the last step of modulated
stairstep.
Figure 5. LINE SWEEP DISPLAY

(5) Modulated Stairstep Signal with increased verti-
cal sensitivity and subcarrier phasing adjusted
to be in quadrature with first step of the
modulated stairstep.

llluminated Graticule—The edge-lighted graticule TYPE 526 VECTORSCOPE :..iivvainos inesne $1665

Each instrument includes: 3—Terminating resistor (011-0023-00);
1—3 to 2-wire adapter (103-0013-00); 1—3-conductor power cord
(161-0010-00); 1—Green filter (378-0514-00); 1—Pr mounting tracks
(351-0084-00); 2—Instruction Manual (070-0121-00).

SUPPORTING CRADLES
Supporting Cradles—for rear slide support when the in-

is marked with polar coordinates for hue and satura-
tion of the chrominance signals, and with vectors for
the Q, —I, and burst signals. Good broadcast and
NTSC limits are indicated. Graticule illumination is
controlled by a front-panel knob.

Regulated Power Supplies—The self-contained strument is to be mounted in a backless rack. Two
low-voltage and crt-high-voltage power supplies are cradles with necessary mounting hardware.
electronically regulated against changes in load and Order Part Number 040-0344-00 .......... $11.45

line-voltage fluctuations between 105 and 125 volts or
210 and 250 volts.

Power Requirement—105v to 125v or 210 v to
250 v, 50 to 60 cps, typically 240 watts.

SPECIAL MODEL
The Type 526 MOD 158B is engineered for the
C.C.LLR. color subcarrier frequency of 4.4296875 mc/
sec. The Precision Phase Shift dial reads directly in

Accessibility—The Type 526 is designed for stand-
ard rack mounting. Chassis attaches to rack with slide-
out mounting that permits it to be tilted vertically, pro-
viding easy access to all components.

Mechanical Specifications—Dimensions are 834"
high by 19" wide by 18" rack depth. Net weight is
454 pounds. Shipping weight is 74 pounds, approx.

degrees at the C.C.I.LR. frequency. All other specifica-
tions are identical to those for the Type 526.

TYPE 526 MOD 158B YECTORSCOPE ..vvvs s $1750

Each instrument includes: 3—Terminating resistor (011-0023-00);
1—3 to 2-wire adapter (103-0013-00); 1—3-conductor power cord
(161-0010-00); 1—Green filter (378-0514-00); 1—Pr mounting tracks
(351-0084-00); 2—Instruction Manual (070-0121-00).
U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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@ LINE SELECTOR
® FLAT TO 8 MC
® 4 FREQUENCY RESPONSES
@® POSITIVE FIELD SELECTOR

Newest of the Tektronix line of Television Instruments, the
RM529 brings to the Industry a new flexibility in waveform
monitoring: signal-level monitoring, bandwidth and differential
gain measurements, sine*-pulse and bar testing, monitoring Ver-
tical Interval Test signals, transmitter percent-of-modulation
measurements, RGB or YRGB displays (in conjunction with color-
processing amplifiers) and others. Included are four video
response characteristics, HIGH-PASS, LOW-PASS, IEEE, and
FLAT. The RM529 features FLAT RESPONSE to 8 Mc, assuring
excellent waveform fidelity and is ideally suited for sine-
squared testing.

DC RESTORATION maintains the back porch at an essentially
constant level despite changes in signal amplitude, APL, and
color burst, and may be turned off for viewing other than video
signals. The circuit can easily be modified for sync-tip restora-
tion.

Sensitivity range is 0.12 volts to 1.5 volts for full-scale deflec-
tion. Full-scale calibration at 0.714v or 1.00 v is provided.

e HORIZONTAL ——eee

POSTTION i

® 45 TRANSISTORS—7 TUBES
® COOL—QUIET—CLEAN
@® NO FAN—ONLY 80 WATTS

BRIGHT WAVEFORM DISPLAYS in line selector operation are
obtained with a new, highly efficient 5" ALUMINIZED CRT,
operating at increased accelerating potential. The instrument
uses the best of both solid-state and vacuum-tube circuitry re-
sulting in improved stability and reliability. The RM529 uses
NO FAN, resulting in cleaner operation and complete freedom
from noise.

HORIZONTAL SELECTION provides 2-field or 2-line displays,
plus calibrated sweep rates of 0.125 H/em or 0.25 H/cm. Either
calibrated rate may be delayed for line selection. SWEEP
MAGNIFICATION extends the sweep rate by X5 or X25, offer-
ing calibrated sweep rates from 0.250 H/cm to 0.005H/cm.
POSITIVE FIELD SELECTION assures stable displays in the
presence of random noise bursts and video switching. The LINE
SELECTOR permits detailed study of any portion of any desired
line(s), including VIT signals. A VIDEO-OUTPUT AMPLIFIER
supplies video and a brightening pulse to the associated picture
monitor, intensifying the same line, or lines, displayed on the
instrument when using the LINE SELECTOR. The amplifier has
excellent frequency response and linearity.




VIDEO FEATURES
INPUTS

Two unbalanced inputs may be used with either 75 Q loop-
through or bridging connection (input R & C is 1 Meg and
24 pf). Alternatetively, one balanced, differential input may
be used for 124 Q circuits.

DEFLECTION FACTOR
120mv to 1.5v full scale.
ranges. Calibrated full-scale sensitivity:

FREQUENCY RESPONSE
4 response characteristics provided: FLAT— +=19% to 5Mc;
+39% to 8Mc. IRE-Spec 23S-1 of 1958 (amended): 3.58
Mc—20 db. HIGHPASS —3.58 Mc —+400 kc at —3db. LOW
PASS —18 db at 500 kc.

LOW FREQUENCY TILT
Less than 1% tilt on 60 cps window.

LINEARITY
Differential gain and multiburst axis shift:

DC RESTORER
Keyed back porch* type eliminates drift in dc-coupled verti-
cal amplifier. Does not distort color burst. Blanking level
shift due to color burst less than 1 IRE unit. Waveform will
remain on screen if there is a loss of sync pulses for dc re-
storer keying. DC restorer may be disabled by front-panel
switch.

VERTICAL AMPLIFIER
May be dc-coupled to diode demodulator as in % Video
Modulation Monitoring. Details are available in manual.

GAIN STABILITY
+19% over rated line voltage and ambient temperature
ranges.

Continuously variable between

1.0, 0.50 and 0.20 v.

19% or less.

*Sync tip restoration available by simple modification.

4
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SWEEP FEATURES

CALIBRATED SWEEP RATES
0.250H/cm and 0.125H/cm. 0.125H/cm used for observing
T pulse; 0.25H/cm used for 2T pulse testing with graticule
furnished. A magnifier for all sweep rates provides X5 and
X25 expansion.
MAGNIFIER-SWEEP ACCURACY: X5 is within 3%; X25 is
within 5%.

UNCALIBRATED SWEEP RATES
2-LINE and 2-FIELD displays respectively show two complete
lines or fields with sync pulse at center of screen. MAG-
NIFIER will expand centered sync pulse X5 or X25 for de-
tailed examination. See Fig. 5.

COLOR CAMERA YRGB AND RBG DISPLAYS
Can be used with color camera processing amplifiers pro-
viding these sequential signals and the staircase signal. To
provide RBG display directly, switching is done in the color
processing amplifier. Receptacle to interconnect color proc-
essing amplifier (relay control, staircase signal input, and
ground) is provided on rear panel.

LINE SELECTOR
Variable delay over entire field.

FIELD SELECTOR
Positive-acting field selection.
the field.

Noise impulses will not shift

TRIGGER SELECTION
Stable triggering on composite video signals. [INTERNAL:
200 mv to 1 volt or more, pk-to-pk. EXTERNAL: 250 mv to 1
volt or more, pk-to-pk.

LIMITS-NNERK=2% OUTER'K=4% —“‘
’ WINDOWAND 2T PULSE RESPONSE 120

Fig. 1.—Multiburst Signal. 0125
photograph. Left:
tion. Center:

tion. Right:

Fig. 3.—Sine? Pulse and Bar Signal.
psec HAD T-Pulse and Bar.

Multiple exposure
High-pass response posi-
Flat-frequency response posi-
Low-pass response position. tial
Stair-step signal shows 20 IEEE units of color

Fig. 2—Modulated Stair-Step Signal. Multiple

exposure. Left: High-pass position, showing
gain increased to X5 for measuring differen-
gain. Center: Flat-response position.

sub-carrier. Right: |EEE response position

showing sub-carrier substantially eliminated
for accurate level measurements.
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Fig. 4—2T Signal. Multiple exposure. Left:
2T. Center: T. Right: 1/, T Sine?* , 0.25, 0.125,
0.0625 psec HAD.

OTHER FEATURES

REGULATED POWER SUPPLY

Operates on 115v or 230v line +=109% rms. LINE FRE-
QUENCY: 50-60 cps. POWER CONSUMPTION: Approx.
80w at 115v, 60 cps.

TEKTRONIX CATHODE-RAY TUBE

Flat-faced, 5” rectangular crt, operating at 5.5 kv accelerat-
ing potential. Calibrated viewing area, 6 x 10 cm. Electrical
beam rotator provides trace alignment. Standard phosphor
furnished (P-31). Scale illumination: Variable edge-lighting.

CALIBRATOR

Two internal calibration voltages of 0.714v and 1.00v on 1-
volt full-scale range of VERTICAL GAIN switch. An external
calibration signal may be used. Internal calibration pulse
amplitude =+19% over ambient temperature range and line-
voltage range. Reference is a Zener diode.

MECHANICAL FEATURES

VENTILATION
Convection air-cooled. Operating Temperature Range: 0° C

to +50° C.

CONSTRUCTION
Aluminum-alloy chassis.

FINISH

Anodized front panel.

DIMENSIONS

5Y," high x 19" wide x 20" deep overall. Fits standard 19"
rack. Instrument can be pulled forward and tilted 90°.

NET WEIGHT
Approximately 27 Ibs. Shipping weight: 57 Ibs.
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Fig. 5—Double exposure showing complete Fig. 6.—Color-Burst Signal. Double exposure.
two-field displays and two-line displays.

Top: X5 magnification. Horizontal display.
0.125H/cm. Sweep: 0.025 H/cm. Bottom:
X25 magnification. Horizontal display: 0.125
H/cm. Sweep: 0.005H/cm.

FOR 525 LINE, 30 FRAME TELEVISION STANDARDS, PLEASE

ORDER TYPE RM529 WAVEFORM MONITOR .... $1100

Each instrument includes: T1—light filter, gray (378-0560-00); 1—
graticule, composite: —50 to -}-110 IRE Scale (installed) (331-0156-
00); l—graticule, noncomposite: 0 to 100 IRE Scale (331-0077-00);
l—graticule, dual scale: —50 to 120 IRE and 0% to 100% Modu-
lation Scales (331-0157-00); 1—graticule, Sine® pulse & bar 2% & 49
K factor for 0.125 usec and 0.250 usec HAD, also —50 to —100
IRE Scale (331-0161-00); 1—3 to 2-wire adapter (103-0013-00); 1—Pr.
rack-mounting tracks (351-0040-00); 2—instruction manual (070-0466-
00).

FOR 625 LINE, 25 FRAME TELEVISION STANDARDS, PLEASE
ORDER TYPE RM529 MOD. 158E, CALIBRATED WITH CCIR
SIGNALS . ciiiininsrsmmmmn smmmms snmme s s $1100

HORIZONTAL DISPLAYS changed to: 2 FIELD, 2 LINE, 0.1
H/cm and 10 usec/cm. LINE SELECTOR SWEEP RATES: 0.2
H/cm and 0.1 H/cm. CALIBRATION VOLTAGES: 0.700 and
1.00 v are provided. HIGH PASS RESPONSE: 4.43 mHz cen-
ter frequency; bandpass 0.4 mHz at —3 db. LINE VOLTAGE:
Fused and wired for 230 v operation. Each instrument includes
the same accessories listed above.

The RM529 can be adapted for use on other television system
standards. Please consult with your Tektronix Field Engineer
or Representative.

OPTIONAL ACCESSORIES

Filter, Mesh Assembly with Graticule Cover. Order Part
No. 378-057500. . . .. ..o ii it i iiiiineens $15.00

Craticule, Film, 7ecm HAD Sine?, 2% and 4% K Factor, pro-
lected, Order Part No. 331-0161-00. .......... $3.45

Connector. Use with color processing amplifiers for RBG,
etc. displays. Order Part No. 134-004%9-00 ...... $3.90

Camera Mounting Bezels. For Tektronix Cameras, see Cam-

eras Section. For Fairchild and DuMont Cameras, order
Par Wa. DI30ME0OI | oo smsomsonsos e s 8s o $4.50

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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TYPE RM 31A OSCILLOSCOPE
SR

Alzlfinférindt:ib'n in c'ol-d'ri:dés'cribes, the ‘dddiﬁohgl capa-
bilities of the Type 535A and RM35A Oscilloscopes.

HIGH INTENSITY TRACE

ACCEPTS AMPLIFIER, SPECTRUM ANALYZER,

AND SPECIAL-PURPOSE PLUG-INS

DELAYED SWEEP

DC to-15 MC T 5
OSCILLOSCOPES YP _

TYPE 535A OSC!;(OSCOPE TIME BASE
e . i A

o

CHARACTERISTIC SUMMARY
VERTICAL

Vertical deflection characteristics extremely flexible

through use of Letter-Series, 1-Series, and Spectrum
Analyzer Plug-In Units.

HORIZONTAL
CALIBRATED SWEEP RANGE—Time Base A: 0.1 usec/cm

to 5sec/cm. Time Base Bi (l_n 535A oniy) :2_- psec/

cm to Isec/cm

SWEEP MAGNIFIER—5X, extends sweep range to 0.02
psec/cm,

TRIGGER REQUIREMENTS—Internal: 2-mm deflection.
External: 0.2 v to 10 v.

S!NGI.E SWEEP—(In 535A only) Time Bc:se A

~ CALIBRATED SWEEP DELAY—(In 535A on!y) 2;;.sec

~ to 10 sec, continuously variable.
EXTERNAL INPUT—O.2 v/cm to 15 v/cm; dc to 240 ke;
1 megohm, 47 pf.
CRT
DISPLAY AREA—&6 x 10 cm.
ACCELERATING VOLTAGE—10 kv.

OTHER CHARACTERISTICS
AMPLITUDE CALIBRATOR—0.2mv to 100v, 1-kc
square wave.
POWER REQUIREMENTS—105 to 125 v or 210 to 250 v,

455 watts maximum for 531A 550 wcztts mcnumum'
for 5385 B A = = =

VERTICAL PLUG IN UNITS

Frequency Specifications are at 3-db down
For Multiple-Trace Operation—

TYPE 1A1 DUAL-TRACE UNIT—DC to 15 MC, 23-nsec
risetime at 50 mv/cm to 50 v/em—DC to 14 Mc, 25-
nsec risetime at 5 mv/cm, increasing to 15 Mc, 23-
nsec risetime at 50 mv/cm.

TYPE 1A2 DUAL-TRACE UNIT—DC to 15 Mc, 23-nsec
risetime at 50 mv/cm to 50 v/cm.

TYPE C-A DUAL-TRACE UNIT—DC to 13.5 Mc, 26-nsec
risetime at 50 mv/cm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 14 Mc, 25-nsec rise-
time at 20 mv/cm to 25 v/cm.




RM3TA 531A
RM35A 535A

For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 14 Mc, 25-nsec rise-
time at 50 mv/cm to 50 v/ecm—2 cps to 10 Mc, 35-
nsec risetime at 5 mv/cm to 50 mv/cm.

TYPE K FAST-RISE UNIT—DC to 15 Mc, 23-nsec risetime
at 50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 15 Mc, 23-nsec risetime
at 50 mv/cm to 40 v/em—3 cps to 15 Mc, 23-nsec
risetime at 5 mv/cm to 4 v/cm.

For Differential Input Applications—

TYPE D HIGH-GAIN UNIT—DC to 300 kc at 1 mv/cm,
increasing to 2 Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—0.06 cps to 20 kc at 50 uv/
cm, increasing to 60 kc at 0.5 mv/cm to 25 mv/cm.

TYPE G WIDE-BAND UNIT—DC to 14 Mc, 25-nsec rise-
time at 50 mv/cm to 50 v/cm.

For High DC Sensitivity—

TYPE H WIDE-BAND UNIT—DC to 11 Mc, 31-nsec rise-
time at 5 mv/cm to 50 v/cm.

For Spectrum Analysis—
TYPE L-SERIES UNITS—Present Units cover 1-10,400 Mc

For Operations of Integration, Differentiation,
Function Generation, and Linear or Nonlinear
Amplification—

TYPE O OPERATIONAL AMPLIFIER—DC to 14 Mc, 25-
nsec risetime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—

TYPE Q UNIT—DC to 6 ke, 60 usec risetime at 10
pstrain/div to 10,000 ustrain/div.

For Transistor-Risetime Checking—
TYPE R UNIT—23-nsec risetime.

For Diode Recovery-Time Measurements—

TYPE S UNIT—23-nsec risetime

For Precise Amplitude Measurement via the Slide-
Back Technique—

TYPE W DIFFERENTIAL COMPARATOR UNIT—DC to 13.5
Mc, at 50 mv/cm, decreasing to 7 Mc at 1 mv/cm.
26-nsec risetime at 50 mv/cm increasing to 50-nsec
at 1 mv/cm.

TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 10
Mc, 35-nsec risetime at 50 mv/cm to 25 v/cm.

For High-Frequency Sampling Applications—
TYPE 151 SAMPLING UNIT—350 psec risetime.

' APPHCA'"ONS

I addmon to fhe usual GPP”CG“OM f°" h'Qh’Y ver-

satile DC- fo 75 Mc Osc;l!oscopes, sweep delay makes it
possrble to: . _

_.T..-'Make accurate mcremenfal measuremenfs along a
~ complex waveform. . '

2. Make accurate phase angle measuremenfs befween
. lwo signals, up to freqruenc:tes of I Mc.
3. Display separate channels of a PT_M__sy_sfem with
 effects of time jitter removed, determining pulse
--_.'amphfude and shape under modulation conditions.

4. Measure pulse-to-pulse interval and amount of jitter
- on computer signals or any train of pulses |

5. Make accurate time-difference measurements be-
tween pulse-in and pulse out through an amplifying
| syslem. |
;.5..-D:splay any selecfed mdnwdual line of a telews:on_
'composrfe s:gnol __ - .
7. Measure time dlsplacemenf wave-shape‘ and
amphtude of md:wduai channels in a felemefermg-
~ system. . |
8. Utilize cahbrai‘ed sweep magmf:cahon up fo the
" hrghesf prcchcal limit,

-'.Plus many more spec:ahzed apphcahons

VERTICAL-DEFLECTION SYSTEM

DC-Coupled Output Amplifier—The wide-band dc-
coupled amplifier has g risetime of 23 nsec with a Type
1A1, 1A2, C-A, K, L, or R Unit plugged in. It is fac-
tory adjusted for optimum transient response.

HORIZONTAL-DEFLECTION SYSTEM

A Miller runup sweep generator is used in the Type
531A and Type 535A. Inverse feedback in the timing
circuitry assures excellent linearity. Characteristics of
the circuitry make possible the wide range of 0.02 usec/
cm to 12 sec/cm.

The Type 535A hcs two time-base generators TIME

:.':BASE A is identical fo the t1me~base generator in the
;Tekh’omx Type 531A, T!ME BASE B functlons as a delay
:_;_Qenerc:tor The mgnal to be observed can be d:splcyed
~on either time base in the followmg ways: TIME BASE B
‘normal, TIME BASE B with trace brlghtemng durmg the
.:'-:penod that TIME'?BASE Ais running, TIME BASE A de-
layed by TIME BASE B TEME BA' 'A';- normal and TIME'
BASE A sungle sweep .

Callbrai'ed Sweep Rates-——Twenfy four dlrecf read-
ing calibrated sweep rates are provided: 0.1, 0.2, 0.5,
1. 2; 5, 10, 20, 50 usec/cm, 0.1, 0.2, 0.5, 1, 2. 5, 10,
20, 50 msec/cm, 0.1, 0.2, 0.5, 1, 2, 5 sec/cm. In add-

ition, a vernier (uncalibrated) control provides for
continous adjustment from 0.1 usec/cm to approx. 12
sec/cm. An indicator light warns the operator when the
sweep is uncalibrated. Calibration of the fixed sweep
rates will typically be within 1% of full scale, and in
all cases within 3%




TIME BASE B Calibrated Sweeps—Eighteen direct-
reading calibrated steps are provided: 2, 5, 10, 20, 50
usecyem, Q.1 0205 1 2 5 10 20, 50 msec/em, 0.1,
0.2, 0.5, and 1 sec/cm. A sweep-length control adjusts
the sweep length from 4 cm to 10 cm for the purpose of
changing the sweep repetition rate. Variable sweep
repetition rate makes TIME BASE B useful as a repeti-
tion-rate generator over the range of 0.1 cycle to
40 ke.

Single Sweep— (TIME BASE A only in Type 535A)
A RESET pushbutton arms the sweep to fire on the next
trigger to arrive. After firing once, the sweep is locked
out and cannot fire again until rearmed by pressing
the RESET button. The READY light indicates when fhe
sweep is armed to fire on the next trigger.

Sweep Magnifier—5-x magnifier increases the cal-
ibrated sweep time to 0.02 usec/cm. Sweep magnifica-
tion is obtained by increasing the gain of the sweep
output amplifier by a factor of five. The center 2 cm of
the normal trace is expanded to fill the screen. Any
one-fifth of the magnified sweep can be displayed on
the screen by rotating the HORIZONTAL POSITION con-
trol. Accurate 5-x magnification is obtained on all
ranges, for both time bases.

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering. Triggering fac-
ilities are identical for both time bases, except that TIME

'BASE A has two additional modes H.F. SYNC cmd AC__

LF (low- -frequency) REJECT

Amplitude-Level Selechon——Adwsfcble ampllfude-
level and stability controls provide for triggering the
sweep at a selected amplitude level on the triggering
waveform. Triggering source can be internal, external,
or the line frequency, either ac-coupled or dc-coupled.
The triggering point can be on either the rising or fall-
ing slope of the triggering waveform.

Preset Stability—Same as above, except the sta-
bility control is preset to the optimum triggering point
and requires no readjustment.

Automatic Triggering—Automatic level-seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger control need be
touched until a different type of operation is desired.
Range of automatic operation is between 60 cycles and
2 megacycles, approximately. In the absence of an in-
put signal the sweep is automatically triggered at about
a 50-cycle rate, providing a reference trace.

Low-Frequency Reject—(TIME BASE A only in

Type 535A) Prevents low-frequency components, such
as hum, from interfering with stable triggering.

High Frequency Sync—(TIME BASE A only in Type
535A) Assures a steady display of sine-wave signals
up to approximately 30 megacycles. Requires a sig-
nal large enough to cause about 2 cm deflection, or an
external signal of about 2 v.

RM3T1A 531A

xM35A 535A

Trigger Requirements—Internal Triggering—a sig-
nal large enough to cause 2-mm deflection.
triggering—a signal of 0.2 v to 10 v.

External

DC-Coupled Unblanking—DC coupling is provided
for the unblanking waveforms, assuring uniform bias on
the crt for all sweep times and repetition rates.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep-output amplifier is through «
front-panel connector. Combination of a step attenu-
ator and variable attenuator makes the horizontal de-
flection factor continuously variable from 0.2 v/cm to
approximately 15 v/ecm. Passband is dc to 240 kc or
better at maximum gain. Input impedance is approxi-
mately 47 pf paralleled by 1 megohm.

SWEEP DELAY

Sweep delay for TIME BASE A over the range of 2
psec to 10 sec is derived from TIME BASE B by means of
a pick-off circuit. A delayed trigger is generated at the
pick-off point, which can be adjusted to any point on the
sawtooth waveform generated by TIME BASE B. The DE~
LAY-TIME MULTIPLIER, a ten-turn calibrated control,
used in conjunction with the TIME/CM switch for TlME
BASE B to select the pick-off point and indicate the
amount of delay. Accuracy of the fifteen calibrated
delay steps from 2 psec to 0.1 sec is within 1%. Accur-
acy of the three remaining steps, 0.2, 0.5, and 1 sec is
within 3%. For extreme accuracy any or all stéps can
be adjusted to an external standard. Incremental

accuracy of the ten-turn control is within 0. 2%

Trlggered Operatlon—When the ’mggermg controls
of TIME BASE A are adjusted so that the delayed trig-
ger from TIME BASE B arms the sweep but does not
start it, the next signal to arrive will start the sweep.
Thus the delayed sweep is actually started by the signal
under observation, resulting in a steady display even
when time ||Her or time modulation is present m the
signal. '

Conventional Operation—When the triggering
confro!s of TIME BASE A are adjusted to permit fhe de-
layed trigger to start the sweep, the delayed sweep
starts precisely at the plck off point, its start delayed the

~amount of fime indicated by the TIME BASE B time/cm

switch and the DELAY-TIME MULTIPLIER. Any time

'moduiunon or time jitter on the signal will be magmf:ed
in proporhon to the amount of sweep expcms:on

‘The time jitter in the _d_e_iqyed trigger or deldyed
sweep will not exceed one part in 20,000 of the maxi-

mum available delay interval (where the maximum
available delay :n!erval :s 10 hmes fhe T:me/Cm or
Delay-Time settmg) '

 Trace Bnghtenmg—mWhen the sngnal is dssplayed
on TIME BASE B with the HORIZONTAL DISPLAY switch

in the ”B” INTENSIFIED BY AL posmon, the unb[ank-_
ing pulse of TIME BASE A is added to that of TIME BASE

B. Therefore the period of operation of TIME BASE A

appears as a bnghtened__porhon_qr_] _fhe display. This
~ trace brightening serves to in:dicgcite'-'bf(f)th-;-the- point-in-

:57



rRM3T1A 531A
RM35A 535A

time relahonsh:p between the delayed sweep and the

original dnsplay, and the degree of magnification that
will be ach;eved when ihe dlsplay is transferred to TIME

BASE A. -
OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel coaxial con-
nector. Eighteen direct-reading fixed steps—0.2, 0.5,
1, 2, 5, 10, 20, 50 millivolts, 0.1, 0.2, 0.5, 1, 2, 5, 10,
20, 50, 100 volts peak-to-peak are provided by the
single knob control. Accuracy is within 3%. Square-
wave frequency is approximately 1 kc.

Accelerating Potential—10-kv accelerating poten-
tial assures bright display when using fast sweeps at
low repetition rates. The Tektronix cathode-ray tube
is a 5” flat-faced metallized precision tube with a heli-
cal post-accelerating anode. For best results, a cath-
ode-ray tube with a P2 phosphor is normally furnished.

Beam Position Indicators—Two pairs of indicator
lights show direction of the electron beam when the spot
is not on the screen.

Mluminated Graticule—For convenience in making
time and amplitude measurements, the edge-lighted
graticule has 6 x 10 centimeters marked in centimeter
squares with centerline markings every 2 millimeters.
[llumination is controlled by a front-panel knob.

Multi-Trace Blanking—A blanking voltage is avail-
able to eliminate switching transients from the display
when a multiple-trace plug-in unit is operated in its
chopped mode. The blanking voltage can be applied
to the crt cathode by means of a switch located on the
back panel of the instrument.

Output Waveforms—A 20-v positive gate of the
same duration as the sweep and a 150-v sweep-saw-
tooth waveform are available at front-panel binding
posts via cathode followers. A 20-v positive gate and

the delayed trigger from TIME BASE B are also avail-

able at front-panel connectors. The vertical signal is
brought out to a front-panel terminal, amplitude is
approximately 1.5 v/cm of signal on screen.

Balanced Delay Network—Ample signal delay is
provided by a balanced (push-pull) delay network to
permit observation of the leading edge of the waveform
that triggers the sweep.

Direct Input to CRT—An aperture in the side of
the cabinet permits direct connection to the cathode-
ray-tube deflection plates.

Access to Interior—Three-piece cabinet design pro-
vides easy access to the interior of the instrument. Cab-
inet sides are held in place by two quick-opening
fasteners, and can be removed in a matter of seconds.

Probes—Two low capacitance probes (10-X at-
ten.) are supplied with the instrument. Input capaci-
tance is 7 pf with probes and either Type 531A - Type
K or Type 535A - Type K combinations. Maximum de-
flection factor is 0.5 v/cm. Excellent transient response
is retained, as the probes introduce no overshoot or

ringing.

Power Requirement—Wired for 115v, 50 to 60
cps, the electronically-regulated power supplies permit
a line voltage variation between 103.5 and 126.5v
(115v *£10% ). Changing transformer taps permits
operation at 108, 122, 216, 230, or 244 v regulated
within 10%, each range. The Type 531A draws 455
watts maximum; the Type 535A draws 550 watts maxi-
mum. For 50 to 60 and 400 cps operation, a different
fan must be installed (at extra cost). Order MODIFICA-
TION 101M.

Cabinet Models—Type 531A and 535A dimen-
sions are 167" high by 13% " wide by 237" deep.
Type 531A net weight is 573 pounds; shipping weight
is 78 pounds, approx. Type 535A net weight is 61%
pounds; shipping weight is 83 pounds, approx.

Rack-Mount Models—Type RM31A and RM35A
cabinets mount to a standard 19" rack. They withdraw
from the cabinet on slide-out tracks and can be tilted
and locked in any of 7 positions for servicing con-
venience. Dimensions are 14" high by 19" wide by
223" deep. For further mounting information, refer
to the Catalog instrument dimension page. Type
RM31A net weight is 75 pounds; shipping weight is
101 pounds, approx. Type RM35A net weight is 78 4
pounds; shipping weight is 105 pounds, approx.
TYPE 531A, without plug-in units ... ......... $995

Each instrument includes: 2—Pé006 probe (010-0127-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-banana plug,
18” (012-0091-00); 1—Post jack, BNC, (012-0092-00); 2—Instruction
Manual (070-0130-00).

TYPE 535A, without plug-inunits . ....... .. .. $1400

Each instrument includes: 2—Pé006 probe (010-0127-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
- 0010-00): 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18” (012-0087-00); 1—Patch cord, BNC-to-banana plug,
187 (12 0091-00); 1—Post jack, BNC, (012- 0092 00), 2—Instruction
Manual (070-0145-00).

TYPE RM31A, wnhout plug-in units . ......... $1095

Each instrument includes: 2—P6006 probe (010-0127-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18", (012-0087-00); 1—Patch cord, BNC-to-banana plug,
18” (012-0091-00); 1—Post jack, BNC, (012-0092-00); 1—Set mount-
ing hardware; 2—Instruction Manual (070-0301-00).

TYPE RM35A, without plug-in units .......... $1500

Each instrument includes: 2—-—P6()06 _probe {010-0127- 00], 1-—~3 to

- 2-wire adqpter 1(103-0013-00); 1—3-conductor power cord (161-
~ 0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-fo-
_ BNC, 18, 1010 0087-00); 1—Patch cord, BNC-to- banana plug, .

e (012 0091-00); 1—Post jack, BNC, (0120092 00); 1—Set mount

4.'-'|ng hardware 2-—lnsiruchon Mc:nucl {070 0306 00)

CUSTOM SPECIALS

Special modifications for the Type 531A, 535A and
Rack Mount models are available as factory-installed
options. Instruments can be ordered for operation
from 50-400 cps in either normal or high-altitude en-
vironments, with single-sweep capability, or 12-kv
accelerating potential. Consult your Field Engineer to
learn about the advantages, limitations, and delivery
time of these or other modified instruments.

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




TYPE RM 33A OSCILLOSCOPE
Al

6

HIGH-INTENSITY TRACE

WIDE RANGE SWEEP MAGNIFICATION

ACCEPTS AMPLIFIER, SPECTRUM ANALYZER,

AND SPECIAL-PURPOSE PLUG-INS

CHARACTERISTIC SUMMARY
VERTICAL

.Vefticai deﬂechon charqcferishcs
through use of the lSerles
and all Letter- Series Plug-In Unlts

HORIZONTAL

CALIBRATED SWEEP RANGE—O 1 p,sec/cm to 5 sec/cmi

SWEEP MAGNIFiER—--—-XZ io X100,
range, accumiely, to 0. 02 psec/cm

TRIGGER REQUIREMENTS— Internal:
~ External:

EXTERNAL INPUT---O 1 v/cm to 10 v/cm
dc to 240 kc; 1 me_gohm_,_ 4:7:_pf.-_

extremely flexible

exfends _sweep

2-mm deﬂechon
02v o 10y -

{cql;brated)

Spectrum Analyzer, .

DC-to-15 MC OSCILLOSCOPE Type
with 100X MAGNIFIER

TYPE 533A OSCILLOSCOPE
o o -®

TENUTY

eéﬁg'

A ST ot sescins

TYPE M PIUGJN UM! FORIRACE Pty

‘
@ =

CRT
DISPLAY AREA—6 x 10 cm.
ACCELERATING VOLTAGE—10 kv.

OTHER CHARACTERISTICS
AMPLITUDE

CALIBRATOR— 0.2 my to 100v: “1-ke
. SqUQre wave. '
POWER REQUIREMENTS—105 to 210 to

125y or
250v 500 watts max. .

VERTICAL PLUG-IN UNITS

Frequency Specnflcuhons are at 3- db down

For Mulﬂple-l'race Operaf:on-—-

TYPE 1A1 DUAL-TRACE UNIT—DC to 15 Mc, 23-nsec

- r:sehme at 50 mv/cm to 50 v/cm—DC to 14 Mc,
25 -nsec risetime at 5 mv/cm,
23 nsec risehme at 50 mv/cm

nsehme at 50 mv/cm to 50 v/cm

rlsehme at 50 mv/cm to 50 v/cm

':"TYPE M FOUR TRACE UNIT—-—DC to 14 Mc 25-nsec rise-

time at 20 mv/cr_n to 25 v/_c_.m. -_

' mcrecsmg to 1_15 Mc,-

'_:_TYPE 1A2 DUAL-TRACE UNIT—DC to 15 Mc 23 nsec f;_::";

" TYPE C-A DUAL-TRACE UNIT—DC to 13 5 Mc, 23 nsec”
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For Wide Band Apphcaﬂons—-—-

TYPE B WIDE-BAND UNIT—DC to 14 Mc, 25-nsec rise-
time at 50 mv/cm to 50 v/cm—2 cps to 10 Mc, 35-
nsec risetime at 5 mv/cm to 50 mv/cm.

TYPE K FAST-RISE UNIT—DC to 15 Mc, 23- nsec risetime
at 50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 15 Mc, 23-nsec risetime

at 50 mv/cm to 40 v/cm—3 cps to 15 Mc, 23-nsec

risetime at 5 mv/cm to 4 v/cm.
For Spectrum Analysis—

TYPE L-SERIES UNITS—Present units cover 1-10,400 Mc

For Differential Input Apphcahons——

TYPE D HIGH-GAIN UNIT—DC to 300 kc at 1 mv/cm,
increasing to 2 Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—0.06 cps to 20 kc at 50 uv/
cm, increasing to 60 kc at 0.5 mv/cm to 25 mv/cm.

- TYPE G WIDE-BAND UNIT—DC to 14 Mc, 25-nsec rise-

time at 50 mv/cm to 50 v/cm.

For High DC Sensitivity—
TYPE H WIDE-BAND UNIT—DC to 11 Mc, 31- -nsec rlse-
time at 5 mv/cm to 50 v/cm.

For Operations of Integration, leferenfmhol_:,.
Function Generation, and Linear or Nonﬂnejar'

Amplification—
TYPE O OPERATIONAL AMPLIFIER—DC to 14 Mc, 25,
nsec risetime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—
TYPE Q UNIT—DC to 6 kc, 60 usec risetime at 10

ustrain/div to 10,000 ustrain/div.
For Transistor Risetime Checking—
Type R Unit—23-nsec risetime.
For Diode Recovery-Time Measurements
Type S Unit—23-nsec risetime.

For Precise Amplitude Measuremenf via the

Slide-Back Technique—

TYPE W DIFFERENTIAL COMPARATOR UNIT—DC to
13.5 Mc, at 50 mv/cm, decreasing to 7 Mc at 1 mv/
cm. 2é6-nsec risetime at 50 mv/cm mcrecsmg to 50
nsec at 1 my/cm.

TYPE Z DiFFERENTIAL COMPARATOR UNIT——-DC to

10 Mc, 35-nsec risetime at 50 mv/cm to 25 v/cm.

For High Frequency Sampling Apphcaﬂons-—-- '
TYPE 151 SAMPLING UNIT—350 psec nsehme '

The Type 533A is a dc-to-15 mc osc:Hoscope with
wide range of application coverage through versatile
Tektronix Plug-In Units. Six different degrees of sweep
magnification are available. Sweep lockout and high
writing rate are combined for best results in one-shot
recording.

Operating convenience results from functionally-
grouped controls, a single-knob direct-reading sweep
selector, and fiddle-free triggering settings. Other
useful features are warning lights for uncalibrated
sweep-rate and sweep-magnifier settings, beam-position
indicators, and built-in blanking for switching transients
in multi-trace operation.

VERTICAL-DEFLECTION SYSTEM

DC-Coupled Output Amplifier—The dc-to-15 mc
output amplifier is factory adjusted for optimum tran-
sient response. Risetime is 23 nsec with a Type 1AIl,
1A2, C-A, K, L, or R Unit plugged in.

Balanced Delay Network—Ample signal delay is
provided by a balanced (push-pull) delay network to
permit observation of the leading edge of the wave-
form that triggers the sweep.

HORIZONTAL-DEFLECTION SYSTEM

A Miller runup type sweep generator is used in the
Type 533A. Inverse feedback in the timing circuitry as-
sures excellent linearity. Characteristics of this circuitry
make possible the wide range of 0.02 usec/cm to 12
sec/cm,

Calibrated Sweep Rates—Twenty-four direct-
reading calibrated sweep rates are provided: 0.1, 0.2,
0.5, 1, 2, 5, 10, 20, S0 psec/em, 0.1; 0.2, 0.5, 1, 2, &,
10, 20, 50 msec/cm, 0.1, 0.2, 0.5, 1, 2, 5sec/cm. In
addition, a vernier (uncalibrated) control provides for
continuous adjustment from 0.1 usec/cm to 12 sec/cm.
An indicator light warns the operator when the sweep

is uncalibrated. Calibration of the fixed sweeps is with-
in 3%

Sweep Magnifier—Six degrees of sweep magnifi-
cation are provided: 2, 5, 10, 20, 50, and 100 times.
Any ten centimeters of a magnified sweep can be dis-
played. When the magnified sweep does not exceed
the maximum calibrated rate of 0.02 usec/cm, accuracy
is within 5% of the displayed portion. An indicator
light warns the operator when the maximum calibrated
rate is being exceeded.

Single-Sweep Operation—Lockout-reset circuitry
provides for one-shot recording. After a single sweep
is triggered, the sweep circuit is automatically locked
out until manually reset. When reset, the sweep will
fire on the next trigger received, then automatically
lock out until the operator activates the RESET lever.

Triggering Facilities—Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering.

Amplitude-Level Selection—Adjustable ampli-
tude-level and stability controls provide for triggering
the sweep at a selected amplitude level on the triggering
waveform. Triggering source can be internal, external or
the line frequency, either ac-coupled or dc-coupled. The
triggering point can be on either the rising or falling
slope of the triggering waveform.

Preset Stability—Same as above, except the sta-
bility control is preset to the optimum triggering point
and requires no readjustment.
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Automatic Triggering—Automatic level-seeking
trigger circuit provides dependable triggering for most
applications. One simple setting assures positive sweep-
triggering by signals of widely differing amplitudes,
shapes, and repetition rates. No trigger control need
be touched until a different type of operation is de-
sired. Range of automatic operation is between 60 cy-
cles and 2 megacycles, approximately. In the absence
of an input signal the sweep is automatically triggered
at about a 50-cycle rate, providing a reference trace
on the screen.

Low Frequency Reject—Prevents low-frequency
components, such as hum, from interfering with stable
triggering.

High-Frequency Sync—Assures a steady display
of sine-wave signals up to approximately 30 megacy-
cles. Requires a signal large enough to cause about 2
cm of deflection, or an external signal of about 2 v.

Trigger Requirements—Internal triggering—a
signal large enough to cause 2-mm deflection. External
triggering—a signal of 0.2 vto 10 v.

DC-Coupled Unblanking—DC coupling is pro-
vided for the unblanking waveform, assuring uniform
bias on the cathode-ray tube for all sweep times and
repetition rates.

Horizontal Input—An external signal can be ap-
plied to the horizontal deflection plates through the dc-
coupled horizontal amplifier via a front-panel connec-
tor. Three calibrated sensitivity steps are provided: 0.1,
1, and 10 v/cm. A variable control provides for con-
tinuous adjustment from 0.1 to approximately 100 v/cm.
Horizontal amplifier passband is dc to 500 kc or better
at maximum gain. Input impedance is approximately
1 megohm paralleled by 45 pf.

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel connector.
Eighteen fixed steps— 0.2, 0.5, 1, 2, 5, 10, 20, 50,
100 millivolts, 0.2, 0.5, 1, 2, 5, 10, 20, 50 and 100
volts peak-to-peak are provided. Accuracy is within
3%. Square-wave frequency is approximately 1 kc.

Accelerating Potential—10-kv accelerating po-
tential assures bright display when using fast sweeps
at low repetition rates, and in single-sweep applica-
tions. The Tektronix cathode-ray tube is a 5" flat-faced
metallized precision tube with helical post-accelerating
anode. For best results over a wide sweep range of
the Type 533A, a P2 phosphor is normally furnished.

Hluminated Graticule—For convenience in making
time and amplitude measurements, the edge-lighted
graticule has 6 x 10 centimeters marked in centimeter
squares with centerline markings every 2 millimeters.
lllumination is controlled by a front-panel knob.

Beam-Position Indicators—Two pairs of indicator
lights show direction of the electron beam when the
spot is not on the screen.

533A

RM33 A

Multi-Trace Blanking—A blanking voltage is avail-
able to eliminate switching transients from the display
when a multiple-trace plug-in unit is operated in its
chopped mode. The blanking voltage can be applied
to the crt cathode by means of a switch located on the
back panel of the instrument.

Output Waveforms—A 20-v positive gate of the
same duration as the sweep and a 150-v sweep-saw-
tooth waveform are available at front-panel binding
posts via cathode followers. The vertical signal is
brought out to a front-panel terminal, amplitude is
approximately 1.5 v/cm of signal on screen.

Direct Input To CRT—An opening in the side of the
cabinet permits direct connection to the cathode-ray
tube deflection plates.

Probes—Two low capacitance probes (10-X at-
ten.) are supplied with the instrument. Input capaci-
tance of the Type 533A - Type K combination with
probes, 7 pf; maximum deflection factor is 0.5 v/cm.
Excellent transient response is retained, as the probes
introduce no overshoot or ringing.

Power Requirement—Wired for 115 v, 50 to 60cps,
the electronically-regulated power supplies permit a
line-voltage variation between 103.5 and 126.5v
(115v +=10% ). Changing transformer taps permits
operation at 108, 122, 216, 230, or 244 v, regulated
within 10%, each range. The Type 533A draws 455
watts, maximum. For 50 to 60 and 400 cps operation,
a different fan must be installed (at extra cost). Order
MODIFICATION T101M.

Cabinet Model—Type 533A dimensions are 167"
high by 13% " wide by 237" deep. Net weight is
62V pounds. Shipping weight is 78 pounds, approx.

Rack-Mount Model—Type RM33A cabinet mounts
to a standard 19" rack. It withdraws from the cabinet
on slide-out tracks and can be tilted and locked in
any of 7 positions for servicing convenience. Dimen-
sions are 14" high by 19" wide by 223" deep. For
further mounting information, refer to the Catalog
instrument dimension page. Net weight is 742 pounds,
approx. Shipping weight is 100 pounds, approx.

TYPE 533A, without plug-in units .. .......... $1125
Each instrument includes: 2—Pé006 probe (010-0127-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18" (012-0087-00); 1—Patch' cord, BNC-to-banana plug, 18"
(012-0091-00); 1—Post jack, BNC (012-0092-00); 2—Instruction
Manual (070-0258-00).

TYPE RM33A, without plug-in units . ......... $1225
Each instrument includes: 2—P6006 probe (010-0127-00); 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0010-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-banana plug, 18"
(012-0091-00); 1—Post jack, BNC (012-0092-00); 1—Set mounting
hardware; 2—Instruction Manual (070-0303-00).

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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ACCURATE PHASE BALANCE
WIDE BAND "“X-Y' DISPLAY

ACCEPTS AMPLIFIER, SPECTRUM ANALYZ-
ER, AND SPECIAL-PURPOSE PLUG-INS

The Type 536 represents a combination of wide-band
“X-Y" and general - purpose laboratory oscilloscopes.
Identical main amplifiers and a Tektronix crt with equal
X and Y deflection characteristics are the basic com-
ponents. Using identical wide-band Plug-In Units, hori-
zontal and vertical deflection systems are almost iden-
tical. Relative phase shift is less than 1° to 15 Mc, and
phase balance can be obtained at any frequency to
over 25 Mc.

With the Type T utilized in the horizontal deflection,
and a Type 1A1, 1A2, or Letter-Series units in the verti-
cal, the Type 536 functions as a general-purpose instru-
ment. In order to view the leading edge of a fast-rising
waveform, a pre-trigger signal occurring approx. 0.2
psec in advance of the signal to be viewed must be
applied to the external trigger input of the Type T Unit.

APPLICATIONS

In curve-tracing applications the Type 536 extends the
range of familiar techniques to today's higher-frequency
problems. Differential input, a feature that eliminates the
need for a common XY terminal, is available in the wide-
band Type G Plug-In Preamplifier. A pair of Type G
Units provide accuracy needed in many curve-tracing
applications.

Some applications for a wide-band "“X-Y"" oscilloscope:

1. Examination of semiconductor diode characteris-
tics—volts vs. amperes plot.

2. Determination of ferromagnetic material charac-

teristics,

3. Linear amplifier distortion measurement.
Limiting or expanding-amplifier performance
measurements.

5. Displaying pressure vs. volume diagrams.

6. Analyzing amplitude selector type circuits such as
Schmitt, diode pick-off, etc.

7. Checking regulated power supply performance.
8. Measurement of voltage coefficient of resistors.

9. Performance tests of various modulation systems
such as AM, suppressed carrier, FM, PTM, PAM, etc.

10. Performance tests of demodulators for above mod-
ulation systems.

11. Determining gating circuit characteristics.
12. Function generator — y — f(x).

DC-t0-10 MC X-Y OSCILLOSCOPE

TYPE 536 OSCILLOSCOPE
9 @ "ma -8

VERTICAL

SESIREY S s i it

nmw.m

i . DYPEG PLUG-IN UNIT | - 44 s
| e e _ ; PE G Pu}G N UNIT
gt POSTION

CHARACTERISTIC SUMMARY
'VERTICAL AND HORIZONTAL

Both vertical and horlzontal deflection charactenshcs..

extremely flexlbie through use of the 1-Series, Spec-
trum Anquzer and all Leﬂer Serues Plug-In_ Umts.

TIME BASE DEFLECTION
(with Type T TIME- BASE GENERATOR)

"'CAl.iBRATED SWEEP RANGE—O 2 p,sec/dw fo 2 sec/dlv.
_SWEEP MAGNIFIER—-—SX extends sweep runge to 0. 04 .

psec/div.

.TR!GGER REQUIREMENT—-—O 2 v to 10 v. |

ﬁ_D!SPLAY AREAm-lO X 10 dms:ons (3 1/8 x3 % lnches) |
| ACCELERATING VOLTAGE-——A kv. _

OTHER CHARACTERISTICS

AMPL!TUDE CA!.!BRATOR——O 2 mv to 100 vi 1 kc square _'

WGVG.

POWER REQU!REMENTS—-]OS to 125 v or 210 to 250 v;

typ:cally 625 waﬂs, w;th two Type K Umfs. '




AMPLIFIER PLUG-IN UNITS

Frequency Specifications are at 3-db down

Type 1A1—DC to 11 mc, 31 nsec at 0.05 v/div to
S0v/div . . .. . dc to 10.5 mc, 33 nsec at 0.005
v/div, increasing to 11 mc, 31 nsec at 0.05 v/div.

Type 1A2—DC to 11 mc, 31 nsec at 0.05 v/div to
50 v/div.

Type B—DC to 10 mc, 35 nsec at 0.05 v/div to 50
v/div....2 cycles to 9 mc, 0.04 yusec at 5 mv/
div to 0.05 v/div.

Type C-A—DC to 10 mc, 35 nsec.

Type D—DC to 300 kc at 1 mv/div, increasing to
2 mc at 50 mv/div, 0.18 usec.

Type E—0.06 cycles to 20 kc, increasing to 60 kc
at 0.5 mv/cm.

Type G—DC to 10 mc, 35 nsec.
Type H—DC to 9.5 mc, 37 nsec.
Type K—DC to 11 mc, 31 nsec.

Type L—DC to 11 mc, 31 nsec at 0.05 to 40 v/div
....3 cycles to 10 mc, 35 nsec at 0.005 to 4 v/
div.

Type M—DC to 10 mc, 35 nsec.

For operations of integration, differentiation, function
generation, and linear or nonlinear amplification—

Type O _DCio 10 mc, 35 nsec.

Ferrite bead characteristics at twe different tem-

For transducer and strain gage applications—
Type Q—Sensitivity 10 microstrain/div., dc to 6 kc.

For precise amplitude measurements via the slide-
back techniqgue—Type W and Type Z Units.

ADDITIONAL PLUG-IN UNITS

Type T—Must be plugged into horizontal for con-
ventional operation. Specifications of horizontal-de-
flection system with Type T Unit:

Calibrated Sweep Rates—Twenty-two sweep rates
from 0.2 psec/div to 2 sec/div.

5-x Sweep Magnifier—Increases calibrated sweep
rate to 0.04 psec/div.

Versatile Trigger Selection—Positive or negative slope,
external or line voltage, ac-coupling or dc-coupling
through triggering circuits.

Amplitude-Level Selection—W:ith preset or manual sta-
bility control.

Automatic Triggering—No trigger control adjustment
necessary for trigger signals between 60 cps and
approx. 2 mc.

High-Frequency Sync—Synchronizes with sine-wave
signals in frequency range of 5 mcto 15 mc.

Please refer to the description of the Type T Time-
Base Generator for complete characteristics.

peratures—Ileft, at 25°C; right, at equilibrium Y ..
temperature due to self heating. Type 536 with —
two Type G Units, driving frequency 1 mc. EEENNTEENE
EEEEEEEEEE
High-condition diffused silicon diode character-
istics—Ileft, at 60 cycles; ht, at 2 mc. Type ‘
.......... 536 with two Type G Uni orizontal calibra-
...-‘..... tion 1 v/div; vertical calibration 100 ma/div;
]
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Type R Plug-In, for transistor risetime meqs_urements',

and Type S Plug-In, for diode-recovery measurements,

are electrically compatible with the Type 536, but be-
cause of the matched X-Y delay of the instrument (no

vertical system delay line) and its 35-nsec amplifier
risetime, utility of these plug-ins is severely restricted.

For Spectrum Analysis—
Type L-Series Units—Present Units cover 1-10,400 Mc.

For High-Frequency Sampling Applications—
Type 1S1 Sampling Unit—350-psec risetime.

VERTICAL AND HORIZONTAL
DEFLECTION SYSTEMS

All characteristics of the horizontal deflection systems
are identical to those of the vertical deflection system
when identical Plug-In Units are used. Both main am-
plifiers have excellent transient response. Following are
typical specifications using the K and G Units. (All
specifications are valid providing amplifiers are not
overdriven by input signal).

Type 536 used with Type K Units: RISETIME—31 nsec.
PASSBAND—dc to 11 Mc. RELATIVE PHASE-SHIFT—
less than 1 degree from dc to 15 Mc. PHASE-SHIFT
BALANCE—obtainable at any frequency to 30 Mc,
using the front-panel Amplifier Phasing Control.

Type 536 used with Type G Units: RISETIME—35 nsec.
PASSBAND—dc to 10 Mc. RELATIVE PHASE SHIFT—
less than one degree to 15 Mc, less than two de-
grees to 17 Mc, less than five degrees to 23 Mc.
PHASE-SHIFT BALANCE—obtainable at any fre-
quency to over 25 Mc.

Following are applicable to both K and G Units used
with Type 536: DEFLECTION FACTORS—O0.05 v/
div max, 9 calibrated steps from 0.05 v/div to 20
v/div; continuously variable adjustment between
steps. DEFLECTION CAPABILITY—five divisions of
deflection can be obtained at 20 Mc without over-
driving the input amplifiers.

OTHER CHARACTERISTICS

Amplitude Calibrator—A square-wave voltage is
available through a front-panel coaxial connector. Eight-
een fixed voltage steps—0.2, 0.5, 1, 2, 5, 10, 20, 50,
100 millivolts, 0.2, 0.5, 1, 2, 5, 10, 20, 50, and 100 volts
peak-to-peak are provided. Accuracy is within 3%.
Square-wave frequency is approximately 1 kc.

Cathode-Ray Tube—A Tektronix cathode-ray tube
provides a 10-by-10 division (3% "” x3% ") viewing
area. Deflection factor is approximately the same for
both horizontal and vertical deflection plates. Acceler-
ating potential is approx. 4 kv. For best results over
the wide sweep range, a P31 phosphor is normally
supplied.

Beam-Position Indicators—Two pairs of indicator
lights show direction of the electron beam when the
spot is not on the screen.

Ovutput Waveforms—The vertical and horizontal
signals are brought out to front-panel terminals for exter-
nal applications. Output signals are dc coupled and are
nominally one volt per division of deflection on crt face.

Intensity Modulation—A front-panel switch selects
the desired method of intensity modulation. . .internal
dc-coupled unblanking (for T unit) or external ac-
coupling or dc-coupling to the crt grid. The visually
perceptible input level is typically 1v. Positive 20 v
signal will provide complete ‘‘black to white'" un-
blanking.

llluminated Graticule—The edge-lighted graticule
is marked in 10 by 10 divisions (3% by 3% inches
total area), with centerlines marked every one-fifth of
a division. lllumination is controlled by a front-panel
knob.

Probes—Two low capacitance probes (10-X at-
ten.) are supplied with the instrument. Input capaci-
tance of the Type 536 - Type K combination with
probes is 7 pf, maximum deflection factor is 0.5 v/cm.
Excellent transient response is retained, as the probes
introduce no overshoot or ringing.

Power Requiremeni—Wired for 115v, 50 to 60
cps, the electronically-regulated power supplies permit
a line voltage variation between 103.5 and 1264.5v
(115v #=10%). Changing transformer taps permits
operation at 108, 122, 216, 230, or 244 v, regulated
within 10%, each range. The Type 536 draws 625
watts, typically, with two Type K Units. For 50 to 60
and 400 cps operation, a different fan must be install-
ed (at extra cost). Order MODIFICATION 101M.

Mechanical Specifications—Dimensions are 167"
high by 137" wide by 237" deep. Net weight is
55% pounds. Shipping weight is 76 pounds, approx.

TYPE 536, without plug-in units ............ $1085
2—P6006 probe (010-0127-00); 1—3 to 2-wire adapter (103-0013-
00); 1—3-conductor power cord (161-0010-00); 1—Graticule (331-

0057-00); 1—Green filter (378-0514-00); 1—Patch cord, BNC-to-
BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-banana plug, 18"
(012-0091-00); 1—Post jack, BNC (012-0092-00); 2—Instruction
Manual (070-0270-00).

Rack Mount Adapter

A cradle mount to adapt the Type 536 Oscilloscope
for rack mounting is available. It consists of a cradle
to support the instrument in any standard 19" relay
rack and a mask to fit around the regular instrument
panel. Tektronix blue vinyl finish. Rack height re-
quirements 174",

Order Part Number 040-0281-00 ............ $45

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.




TYPE RM 5438 OSCHLOSCOPE
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DC-to-33 MC OSCILLOSCOPE Type
with 100X MAGNIFIER

FYPE 5438 OSCH.[OSCOPE
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ILLUMINATED NO-PARALLAX GRATICULE
SIMPLIFIED VERTICAL AMPLIFIER

PUSH-PULL DELAY CABLE (NO ADJUSTMENTS)
FULL-PASSBAND TRIGGERING

ACCEPTS AMPLIFIER, SPECTRUM ANALYZER, AND
SPECIAL-PURPOSE PLUG-INS

DUAL-TRACE, DC-TO-33 MC PERFORMANCE
WITH TYPES 1A1 AND 1A2 PLUG-IN UNITS

The Type 543B Oscilloscope is a versatile laboratory
instrument designed for use with all Tektronix 1-Series,
Letter-Series, and Spectrum Analyzer Plug-In Units.

- CHARACTERISTIC SUMMARY
' VERTICAL '

Vertical deflection characteristics extremely flexible through
use of all 1-Series, Letter-Series, or Spectrum Analyzer Plug-In
Units. -

HORIZONTAL

CALIBRATED SWEEP RANGE—O0.1 usec/cm to 5 sec/cm.
SWEEP MAGNIFIER—X2 to X100, extends calibrated sweep
range to 0.02 psec/cm.

‘ TRIGGER REQUIREMENTS—Internal: Less than 1-cm deflec-

tion to 30 Mc. _
External: 0.2v to 10Mc, 1v at 30 Mc.

AN
G
G s

- EXTERNAL INPUT———-OI to ]0 v/cm DC to 500 kc l megohm
55 pt.

CRT

ILLUMINATED NO-PARALLAX GRATICULE
DISPLAY AREA—6 x 10 cm.
ACCELERATING VOLTAGE—10 kv.

OTHER CHARACTERISTICS

AMPLITUDE CAiIBRATOR—OQ mv to 100 v; 1-ke square wave.
POWER REQUIREMENTS—108, 115, 122, 216, 230, or 244 v
(#=10% on each range,) 600 watts maximum.

VERTICAL PLUG-IN UNITS

For Multiple-Trace Operation—

TYPE 1A1 DUAL-TRACE UNIT—DC to 33 Mc, 105 nsec rtsetime
at 50 mv/cm to 50 vicm—DC to 23 Mc 35 nsec nsehme at
5mv/cm to 50 mv/cm

TYPE 1A2 DUAL-TRACE UNITWDC 1o 33 Mc 105 nsec rlsehme

at 50 mv/cm to 50 v/cm.
TYPE C-A DUAL-TRACE UNITWDC to 24 Mc, 15 -nsec rlsehme
at 50 mv/cm to 50 v/cm.

TYPE M FOURTRACE UNIT-DC to 20 Mc, 17-nsec risetime ot

20 mv/cm to 25 v/cm.

For Differential Input Apphcahons—-—-—-

TYPE D HIGH-GAIN UNIT—DC to 300 kc Gt 1 mv/cm increas-
ing to 2Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNI—0.06 cps to 20 kc at 50 p,v/cm

creasing to 60 ke at 0.5 mv/cm to 25 mv/cm.
TYPE G WIDE-BAND UNIT———DC to 20 Mc 18 -nsec rlsehme at

50 mv/cm to 50 v/cm.
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For High DC Sensitivity— |
TYPE H WIDE-BAND UNIT—DC to 15 Mc, 23-nsec risetime at
5mv/cm to 50 v/cm.

For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 20 Mc, 18-nsec risetime at
50 mv/ecm to 50v/em—2cps to 12Mc, 30-nsec risetime at
5mv/cm to 50 mv/cm.

TYPE K FAST-RISE UNIT-DC to 30Mc, 12-nsec risetime at
50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 30Mc, 12-nsec risetime at
50 mv/cm to 40v/cm—3cps to 24 Mc, 15-nsec risetime at
5mv/cm to 4v/cm.

For Spectrum Analysis—
TYPE L-SERIES UNITS—Present Units cover 1-10,400 Mc.

For Operations of Integration, Differentiation, Function
Generation, and Linear or Nonlinear Amplification—
TYPE O OPERATIONAL AMPLIFIER—DC to 25Mc, l4-nsec
riestime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—
TYPE Q UNIT—DC to 6kec, 60 usec risetime at 10 ustrain/div.
to 10,000 pstrain/div.

For Transistor-Risetime Checking—
TYPE R UNIT-12-nsec risetime.

For Diode Recovery-Time Measurements—
TYPE S UNIT-12-nsec risetime.

For Precise Amplitude Measurement via the Slide-Back Tech-

nique—

TYPE W DIFFERENTIAL COMPARATOR UNIT—DC to 23 Mc,
at 50 mv/cm, decreasing to 8 Mc at 1 mv/cm. 15-nsec rise-
time at 50 mv/cm increasing to 44-nsec at 1 mv/cm.

TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 13 Mc,
27-nsec risetime at 50 mv/cm to 25 v/cm.

For High-Frequency Sampling Applications—

TYPE 1S1 SAMPLING UNIT—350 psec risetime.

VERTICAL-DEFLECTION SYSTEM

FREQUENCY RESPONSE with these Plug-in Units extends
from dc to 30 Mc, depending on the unit used. Specialized Plug-
In Units adapt the 543B to strain-gage, operational-amplifier,
multi-channel, spectrum analysis and other applications. Dual-
Trace dc-to-33 Mc displays at 50 mv/cm are achieved with either
the Type 1A1, or Type 1A2 Plug-In Units. The Type TA1 offers
5mv/cm sensitivity from dc to 23 Mc plus triggering from chan-
nel 1 signal for dual-trace applications.

SIGNAL DELAY permits observation of the leading edge
of the waveform that triggers the sweep. The specially-braided
200-nsec delay cable requires no tuning.

SIGNAL QUTPUT from the front panel provides 1.2 volts
or more for each centimeter of displayed signal.

HORIZONTAL-DEFLECTION SYSTEM

SWEEP RANGE from 0.1 usec/cm to 5sec/cm is in 24 cali-
brated steps with 1-2-5 sequence, accuracy within =#+=3%.
Sweep rates are also continuvously variable uncalibrated be-
tween steps and to approximately 12sec/cm. A front-panel
lamp indicates uncalibrated sweep rates.

X2 to X100 SWEEP MAGNIFIER expands the center
portion of a displayed signal so that it covers a full 10 centi-
meters. Magnified sweep accuracy is #=5% up to the fast-
est calibrated rate of 20 nsec/cm. An indicator light warns
the operator when the maximum calibrated rate is exceeded.

66

SINGLE-SWEEP OPERATION facilitates photographic re-
cording of waveforms. The front-panel reset control arms the
sweep to fire on the next received trigger. After firing once,
the sweep is locked out until reset. A lamp indicates when
the time base is ready to fire.

EXTERNAL HORIZONTAL INPUT provides for horizontal
beam deflection with an external source. Horizontal Amplifier
passband is dc to at least 500 kc (3-db down). Sensitivity is
0.1, 1, or 10 v/cm with step attenuation. Sensitivity can also be
reduced by at least 10:1 with variable attenuation. Input im-
pedance is 1 megohm paralleied by approximately 45 pf.

FRONT PANEL OUTPUTS include a +Gate (0 to at least
+20 volts), and a sawtooth (typically O to at least 4130 volts),
from the time base.

CRT AND DISPLAY FEATURES

The Tektronix Type 543B uses a T5470 crt which is a new
flat-faced tube with electrostatic focus and deflection, and a
helical post accelerator operated at a 10-kv total potential. A
longer envelope, careful gun design, and a low 5:1 post-to-gun
accelerating-voltage ratio provide several characteristics which
contribute directly to the many advanced performance features
achieved in the Type 543B.

The crt produces a small 9-mil nominal spot diameter at 2-
pna beam current (2-pa provides a bright display under average
ambient light for repetitive signals even at high sweep-rates).
Focus of the spot is very uniform over the full 6 x 10-cm view-
ing area. In flat-faced electrostatically-focused tubes, the spot
size varies most at the ends of the horizontal axis. In the
T5470, a centered 9-mil spot measures no more than 12 mils at
either end; a change ratio of only 1:1.3 compared with a typi-
cal change of 1:4 in comparable crt's operated at 10 kv. Even
with 6 cm of vertical scan, high deflection sensitivity is main-
tained, deflection-plate input capacity is low, and linearity and
overall pattern geometry is superior. P31 phosphor is standard.

INTERNAL 6 x 10-CM GRATICULE with variable edge-
lighting provides a no-parallax display for viewing or for
photographic recording. The graticule is marked in centimeter
squares with 2-mm divisions on the vertical and horizontal
center lines. Two special horizontal lines have been added to
the graticule for convenience in making accurate risetime
measurements.

Small spot size and uniform focus provide fine trace defini-
tion across the entire 6 x 10-cm viewing area. Risetime and
falltime measurements (10 to 90%) are easily made using the
dashed graticule lines. A 30-Mc sine wave (internally triggered)
is displayed.




O FRONT-PANEL CONTROLS include trace rotation (a screw-
driver adjustment), intensity, focus, and astigmatism.

DC-COUPLED UNBLANKING to the crt grid assures uni-

form beam current for all sweep speeds and repetition rates
at any setting of the intensity control.
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BEAM-POSITION INDICATORS show the direction of the
crt beam when it is deflected from the center-screen area.

Z-AXIS INPUT through a terminal at the rear of the in-
strument permits external modulation of the crt cathode. The
input is ac coupled and requires approximately 15 volts, peak-
to-peak for visible modulation.

TRIGGER

TRIGGER REQUIREMENTS

TRIGGER MODE

. | 2-mm deflection from 150 cps to 10 Mc, increasing to
AC | Tcm at 30Mc. Will trigger below 150 cps with in-
. creased deflection.

AC LF REJECT

2-mm deflection from 30kc to 10 Mc, increasing to
1 cm to 30 Mc. Will trigger below 30 kc with increased
deflection.

e 6-mm deflection to 10 Mc.

5-mm deflection at 150 cps. With increasing deflection,

| AUTOMATIC to 10 Mc. Will trigger to 50 cps with increased deflec-
s =1 tion.
‘ :;;‘AC ' 0.2v from 150 cps to 10 Mc, increasing to 1v at 30

Mc. Will trigger below 150 cps with increased signal.

AC LF REJECT

0.2v from 30 kc to 10 Mc, increasing to 1 v at 30 Mc.
Will trigger below 30kc with increased signal.

be = 1 0.2v to 10 Mc, increasing to 1v at 30 Mc.

AUTOMATIC

0.5v at 150 cps. With increasing deflection, to 10 Mc.
Will trigger to 50 cps with increased deflection.

The trigger circuits offer complete manual control, preset
stability, and fully-automatic triggering. AC Low-Frequency
Reject prevents low-frequency components such as hum
from interfering with stable triggering.

TRIGGER SOURCE can be internal, external, or line, either
ac or dc coupled. The Type 543B can be externally triggered
from Channel 1 only of the Type 1Al Dual-Trace Unit.

TRIGGERING LEVEL adjusts to allow sweep triggering at
any selected point on either the rising or falling portion of
the waveform.

STABILITY can be preset at an optimum triggering point
to eliminate further adjustment, and is also used to obtain
free-running displays.

AUTOMATIC TRIGGERING provides normal triggering on
signals with repetition rates higher than about 50 cps. With
no trigger signal, or with a lower repetition rate, the trigger
circuit free runs at about 40 cps and triggers the time base at
this rate, providing a reference trace.

OTHER CHARACTERISTICS

POWER REQUIREMENT is 115v, 50 to 60 cps. The elec-
tronically- regulated power supplies permit a line-voltage varia-
tion between 103.5 and 126.5v (115v #+=10%). Changing trans-
former taps permits operation at 108, 122, 216, 230, or 244 v,
regulated within 109 each range. The Type 543B draws 535

C watts, maximum. For 50 to 60 and 400 cps operation, a differ-

“ent fan must be installed (at extra cost). Order MODIFICATION
101M.

AMPLITUDE CALIBRATOR provides 18 square-wave volt-
ages from 0.2 mv to 100 volts in a 1-2-5 sequence, accuracy
within #+3%. Square-wave frequency is approximately 1 kec.

A special output, useful in calibrating sampling plug-ins, pro-
vides 0.1 v 3% into 50 Q.

DIMENSIONS are 167" high by 13" wide by 237"
deep. Net weight is approximately 64 pounds, without plug-
in units.

TYPE 543B OSCILLOSCOPE, without plug-in units .. $1300
Each instrument includes: 2—P6006 Probe (BNC) (010-0127-00); 1—
Power Cord (161-0010-00); 1—3 to 2-Wire Adapter (103-0013-00);
1—50 2 Cable BNC to BNC 18" (012-0076-00); 1—Adapter, BNC to
UHF (103-0015-00); 1—Plate, protector, CRT, clear (387-0918-00); 1—
Patch cord, BNC-to-BNC, 18" (012-0087-00), 1—Patch cord, BNC-to-
banana plug, 18" (012-0091-00); 1—Post jack, BNC, (021-0092-00);
2—Instruction Manual (070-0429-00).

THE TYPE RM543B
RACK-MOUNT OSCILLOSCSOPE

The Type RM543B is electrically identical to the Type
543B, but is mechanically rearranged to fit a standard 19-
inch rack. It withdraws from its cabinet on slide-out tracks
and can be tilted and locked in any of 7 positions. Dimen-
sions are 14" high by 19" wide by 22% " deep. Net
weight is 81 pounds, without plug-in units.

TYPE RM543B OSCILLOSCOPE, less plug-in units .... $1400
Each instrument includes: 2—P6006 Probe (BNC) (010-0127-00); 1—
Power Cord (161-0010-00); 1—3 to 2-Wire Adapter (103-0013-00);
1—50 2 Cable BNC to BNC 18" (012-0076-00); 1—Adapter, BNC to
UHF (103-0015-00); 1—Plate, protector, CRT, clear (387-0918-00); 1—
Patch cord, BNC-to-BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-
banana plug, 18" (012-0091-00); 1—Post jack, BNC, (021-0092-00);
1—Set mounting hardware; 2—Instruction Manual (070-0437-00).

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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UNIFORM-FOCUS 6 x 10-CM DISPLAY

ILLUMINATED NO-PARALLAX GRATICULE
SIMPLIFIED VERTICAL AMPLIFIER
WIDE-RANGE SWEEP MAGNIFIER

FULL-PASSBAND TRIGGERING

ACCEPTS AMPLIFIER, SPECTRUM ANALYZER,
AND SPECIAL-PURPOSE PLUG-INS

CHARACTERISTIC SUMMARY

VERTICAL

Plug-In Preamplifiers adapt the Type 544 to a wide
range of measurement capabilities. The oscilloscope verti-

cal system accepts all Tektronix Letter-Series, 1-Series,
and Spectrum Analyzer Plug-In Units.

DC-to-50 MC OSCILLOSCOPE
with 100X MAGNIFIER

TYPE 544 OSCILOSCOPE
3 o -

o
HORIZONTAL DISPLAY i

s
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HORIZONTAL
CALIBRATED SWEEP RANGE—O.1 usec/cm to 5 sec/cm.

SWEEP MAGNIFIER—X2, X5, X10, X20, X50, X100 (ex-
tends calibrated sweep rate to 10 nsec/cm).

TRIGGER REQUIREMENTS—Internal: 2-mm deflection.
External: 0.2 v, ac or dc.

EXTERNAL INPUT—O.1 v/cm to 10 v/cm; dc to 400 kc; 1
megohm, =55 pf.

CRT
DISPLAY AREA—6 x 10 cm.

ACCELERATING VYOLTAGE—10 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—O0.2 mv to 100 v (1-kc square
wave), 100 v dc, 5 ma dc, 5-ma 1-kc square wave.

POWER REQUIREMENTS—108, 115, 122, 216, 230, or

244 (+=10% on each range), typically 400 watts.

VERTICAL PLUG-IN UNITS

~ Frequency specifications are at 3-db down
For Differential Input Applications—

TYPE D HIGH-GAIN UNIT—DC to 300 kc at 1 mv/cm increas-
ing to 2Mc at 50 my/cm.

TYPE E LOW-LEVEL UNIT—0.06 cps to 20 kc at 50 uv/cm, in-

creasing to 60 kc at 0.5 mv/cm to 25 mv/cm.

TYPE G WIDE-BAND UNIT—DC to 20 Mc, 18~nsec rlseflme at
50 mv/cm to 50 v/cm.
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ror Multiple-Trace Operation—

TYPE 1A1 DUAL-TRACE UNIT—DC to 50 Mc, 7-nsec risetime
at 50 mv/cm to 50 v/ecm—DC to 28 Mc, 12.5-nsec risetime at
5mv/cm, increasing to 50 Mc at 50 mv/cm.

TYPE 1A2 DUAL-TRACE UNIT—DC to 50 Mc, 7-nsec risetime
at 50 mv/em to 50 v/cm.

TYPE C-A DUAL-TRACE UNIT—DC to 24 Mc, 15-nsec risetime
at 50 mv/ecm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 20 Mc, 17-nsec risetime at
20 mv/em to 25v/cm.

For High DC Sensitivity—

TYPE H WIDE-BAND UNIT—DC to 15Mc, 23-nsec risetime at
5mv/cm to 50 v/cm.

For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 20 Mc, 18-nsec risetime at
50 mv/cm to 50 v/em—2cps to 12Mc, 30-nsec risetime at
va/cm to 50 mv/cm.

TYPE K FAST-RISE UNIT—DC to 30 Mc, 12:-nsec risetime at 50
mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 30 Mc, 12-nsec risetime at 50
mv/cm to 40v/cm—3 cps to 24 Mc, 15-nsec risetime at 5
mv/cm to 4 v/cm.

For Spectrum Analysis—
TYPE L SERIES UNITS—Present Units cover 1-10,400 Mc.

For Operations of Integration, Differentiation, Function Gen-
eration, and Linear or Nonlinear Amplification—

TYPE O OPERATIONAL AMPLIFIER—DC to 25 Mc, 14-nsec rise-
time at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applications—

TYPE Q UNIT—DC to 6kc, 60 usec risetime at 10 ustrain/div.
to 10,000 pstrain/div.

For Transistor-Risetime Checking—
TYPE R UNIT—I12-nsec risetime.

For Diode Recovery-Time Measurements—
TYPE S UNIT—I12-nsec risetime.

For Precise Amplitude Measurement via the Slide-Back
Technique—

TYPE W DIFFERENTIAL COMPARATOR UNIT—DC to 23 Mc at
50 mv/cm, decreasing to 8 Mc at 1 mv/cm. 15-nsec risetime
at 50 mv/cm, increasing to 44 nsec at 1 myv/cm.

TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 13 Mc, 27
nsec risetime at 50 mv/cm to 25 v/cm.

For High-Frequency Sampling Applications—
TYPE 1S1 SAMPLING UNIT—350 psec risetime.

VERTICAL DEFLECTION

FREQUENCY RESPONSE with the Type 1Al Plug-In Unit
is dc-to-50 Mc from 50 mv/cm to 20 v/cm, dc-to-28Mc at 5
mv/cm. Letter-Series Plug-In Units provide response from dc-to-
30 Mc, depending on the unit used. Specialized Letter-Series
Units adapt the Type 544 to strain-gage, operational amplifier,
multi-channel, and other applications.

SIGNAL DELAY permits observation of the leading edge of
the waveform that triggers the sweep. The specially-braided
170-nanosecond delay line requires no tuning.

SIGNAL OUTPUT from the front panel provides approxi-
mately 0.4v/cm of displayed signal. This ac-coupled signal
output has a risetime capability of 20 nsec.

HORIZONTAL DEFLECTION

SWEEP RANGE from 0.1 usec/cm to 5sec/cm is in 24 cali-
brated steps with 1-2-5 sequence, accuracy within #=29%. Sweep
rates are also continuously variable uncalibrated between steps
and to approximately 12sec/cm. A front-panel lamp indicates
uncalibrated sweep rates.

X2 to X100 SWEEP MAGNIFIER expands the center portion
of a displayed signal so that it covers a full 10 centimeters.
Magnified sweep accuracy is within #=59% up to the fastest
calibrated rate of 10 nsec/cm. An indicator light warns the
operator when the maximum calibrated rate is exceeded.

SINGLE-SWEEP OPERATION facilitates photographic re-
cording of waveforms. A front-panel reset control arms the
sweep to fire on the next received trigger. After firing once,
the sweep is locked out until reset at the front panel, or with
a +20-volt pulse applied through a rear-panel connector. A
front-panel lamp indicates when the time base is ready to fire.
It extinguishes as soon as the sweep starts.

EXTERNAL HORIZONTAL INPUT provides for horizontal
beam deflection with an external source. Horizontal Amplifier
passband is dc to at least 400 ke (3-db down). Sensitivity is 0.1,
1, or 10 v/cm with step attenuation. Sensitivity potentiometer is
continuously variable over a 10:1 range. Input impedance is 1
megohm paralleled by approximately 55 pf.

FRONT-PANEL OUTPUTS include a +20-v gate having the
same duration as the sweep and a 100-v sawtooth (both volt-
ages are approximate).

TRIGGER

Wide-range trigger circuits allow triggering to beyond 50 Mc.
The Trigger signal is selected and processed by a series of four
lever switches. The control logic of these switches has been
human-engineered for operator ease.

TRIGGER SOURCE can be internal, external, or line. The
internal source can be selected from the oscilloscope vertical
amplifier, or direct from Channel 1 of the Type 1Al Dual-Trace
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Plug-In Unit, or Channel 1 or 2 of Type TA2. With a Type 1Al
operating in one of its channel-switching modes, the internal
trigger signal can be selected from Channel 1 before switching
occurs, or from the composite signal after the two channels
have been combined. When triggering from Channel 1, the
true time relationship between Channel 1 and 2 signals is dis-
played. With the Type 1Al Unit, or 1A2, in “Alternate” switch-
ing mode, triggering internally from Channels 1 and 2 com-
posite signal allows observation of 2 signals which are not
harmonically related.

TRIGGER COUPLING can be direct or ac-coupled. AC Low-
Frequency Reject (approximately 3-db down at 1.5kc) prevents
low-frequency components such as é0-cps hum from interfering
with stable operation.

TRIGGER MODE selects either Triggered or Automatic
operation. Automatic triggering provides a bright reference
trace (regardless of sweep speed) when no input signal is ap-
plied, or when the trigger-signal repetition rate is less than 20
cps. Above 20 cps, the time base can be triggered at the repe-
tition rate of the incoming trigger signal to achieve |itter-free
displays to beyond 50 Mc.

TRIGGER LEVEL adjusts to allow sweep triggering at any
selected point on either the rising or falling portion of the
waveform. A two-position control permits trigger-level selection
between +2 or +20 volts.

TRIGGER REQUIREMENTS for internal triggering are a mini-
mum of 2 mm of displayed signal, increasing to 1 cm at approx-
imately 50 Mc (either ac-coupled mode) and 5 mm at dc with
direct coupling. External triggering requires 0.2 v, ac or dc.

CRT AND DISPLAY FEATURES

The Tektronix T5470 crt is a new flat-faced tube with elec-
trostatic focus and deflection, and a helical post accelerator
operated at a 10-kv total potential. A longer envelope, care-
ful gun design, and a low 5:1 post-to-gun accelerating-voltage
ratio provide several characteristics which contribute directly
to the many advanced performance features achieved in the
Type 544 and RM544: 6-cm vertical scan with 50 Mc passband,
10 nsec/cm maximum sweep rate, bright displays with high
resolution and read-out accuracy.

The crt produces a small 9-mil (nominal) spot diameter at
2 pa beam current (2 pa provides a bright display under aver-
age ambient light for repetitive signals even at high sweep
rates). Focus of the spot is very uniform over the full 6 x 10-cm
viewing area. In flat-faced electrostatically-focused tubes, the
spot size varies most at the ends of the horizontal axis. In
the T5470, a centered 9-mil spot measures no more than 12
mils at either end; a change ratio of only 1:1.3 compared
with a typical change of 1:4 in comparable tubes operated
at 10 kv. Even with 6 cm of vertical scan, high deflection sensi-
tivity is maintained, deflection-plate input capacitance is low,
and linearity and overall pattern geometry is superior. P31
phosphor is standard.

INTERNAL 6 x 10-CM GRATICULE with variable edge-
lighting provides a no-parallax display for viewing or for
photographic recording. The graticule is marked in centimeter
squares with 2-mm divisions on the vertical and horizontal
center lines. Two special horizontal lines have been added
to the graticule for convenience in making accurate risetime
measurements.

FRONT-PANEL CONTROLS include trace rotation (a screw-
driver adjustment), intensity, focus, and astigmatism. Internal
screwdriver adjustments control display geometry and the high-
voltage supply level.

BEAM-POSITION INDICATORS show the direction of the
crt beam when it is deflected away from the center-screen area.

DC-COUPLED UNBLANKING to the crt grid assures uniform
beam current for all sweep speeds and repetition rates at any
setting of the intensity control.

Z-AXIS INPUT, ac-coupled, through terminal at rear of in-
strument, permits external modulation of crt cathode. Requires
15 volts, pk-to-pk.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR provides 18 square-wave volt-
ages from 0.2mv to 100 volts in a 1-2-5 sequence, accuracy
within 3%. Output resistance is 50 ohms from 0.2 mv to 0.2 v.
Frequency is approximately 1kec. Risetime and falltime is 0.5
psec from 0.2mv to 5v, and 1.0 usec from 10v to 100v. A
100-volt dc output is also provided. Reference currents supplied
through the front-panel loop are 5-ma dc and a 5-ma, 1 ke
square wave. Current probes can be slipped directly over the
loop for calibration.

POWER REQUIREMENT is 115v, 50 to é0cps. The elec-
tronically-regulated power supplies permit a line-voltage varia-
tion between 103.5 and 126.5v (115v #=10%). Changing trans-
former taps permits operation at 108, 122, 216, 230, or 244 v,
regulated within 10%, each range. The Type 543B draws 400
watts, typically. For 50 to 60 and 400 cps operation, a different
fan must be installed (at extra cost). Order MODIFICATION
101TM.

CABINET MODEL DIMENSIONS are 167" high by 13"
wide by 237" deep. Net weight is 593/, pounds. Shipping
weight is approximately 80 pounds.

RACK-MOUNT MODEL DIMENSIONS are 14" high by 19
wide by 223/," deep. The Type RM544 is electrically identical
to the Type 544, but mechanically rearranged to fit a standard
19-inch rack. They withdraw from their cabinet on slide-out
tracks and can be tilted and locked in any of 7 positions. Net
weight is 80, pounds. Shipping weight is approximately 109
pounds.

TYPE 544 OSCILLOSCOPE, without plug-in units .... $1550
Each instrument includes: 2—P6é008 probe (010-0129-00); 1—Plate,
protector, CRT (387-0918-00); 1—3-conductor power cord (161-0010-00);
1—3 to 2-wire adapter (103-0013-00); 1—Light filter, polarized (in-
stalled) (378-0545-00); 2—Patch cord, BNC-to-BNC, 18”7 (012-0087-00)
1—Patch cord, BNC-to-banana plug, 18" (012-0091-00); 1—Post jack,
BNC (012-0092-00); 2—Instruction Manual (070-0418-00)

TYRE RM544 OSCILLOSCOPE, without plug-in units .. $1650
Each instrument includes: 2—P4é008 probe (010-0129-00); 1—Plate,
protector, CRT (387-0918-00); 1—3-conductor power cord (161-0010-00);
1—3 to 2-wire adapter (103-0013-00); 1—Light filter, polarized (in-
stalled) (378-0545-00); 2—Patch cord, BNC-to-BNC, 18" (012-0087-00)
1—Patch cord, BNC-to-banana plug, 18" (012-0091-00); 1—Post jack,
BNC (012-0092-00); 1—Set mounting hardware; 2—Instruction Manual
(070-0422-00).

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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UNIFORM-FOCUS 6 x 10-CM DISPLAY
ILLUMINATED NO-PARALLAX GRATICULE

SIMPLIFIED VERTICAL AMPLIFIER bﬁ;tffa“‘sfmes L

PUSH-PULL DELAY CABLE, (NO ADJUSTMENTS)
FULL-PASSBAND TRIGGERING
CALIBRATED SWEEP DELAY

ACCEPTS AMPLIFIER, SPECTRUM ANALYZER, AND
SPECIAL-PURPOSE PLUG-INS

DUAL-TRACE, DC-TO-33 MC  PERFORMANCE
WITH TYPES 1A1 AND 1A2 PLUG-IN UNITS

The Type 545B Oscilloscope is a versatile laboratory
instrument designed for use with all Tektronix 1-Series,
Letter-Series, or Spectrum Analyzer Plug-In Units. The in-
strument features two time base generators which can be
used in “‘delaying” and ‘‘delayed’” sweep operation for
highly accurate time measurements.
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VERTICAL PLUG-IN UNITS

~ Frequency specifications are at 3-db down

For Multiple-Trace Operation—

TYPE 1A1 DUAL-TRACE UNIT—DC to 33 Mc, 10.5-nsec risetime
at 50 mv/em to 50 v/em—DC to 23 Mc, 15-nsec risetime at
5mv/em to 50 mv/cm.

TYPE 1A2 DUAL-TRACE UNIT—DC to 33 Mc, 10.5-nsec risetime
at 50 mv/cm to 50 v/cm. :

TYPE C-A DUAL-TRACE UNIT—DC to 24 Mc 15-nsec risetime

at 50 mv/em to 50 v/cm.

TYPE M FO__UR-TRACE UNIT—DC to 20 Mc, 17-nsec risetime at
20 mv/ecm to 25v/cm.

For Differential Input Applications—

TYPE D HIGH-GAIN UNIT— DC to 300 k¢ af 1 mv/cm, increas-
ing to 2Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—0.06 cps to 20 ke at 50 uv/cm, in
creasing to 60 kc at 0.5mv/cm to 25 mv/cm.

TYPE G WIDE-BAND UNIT—DC to 20 Mc, 18-nsec risetime at
50 mv/cm to 50 v/cm.

For High DC Sensitivity—

TYPE H WIDE-BAND UNIT—DC to 15Mc, 23-nsec risetime at
5mv/ecm to 50 v/cm.

For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 20 Mc, 18-nsec risetime at
50 mv/cm to 50v/cm—2cps to 12Mc, 30-nsec risetime at
5mv/cm to 50 mv/cm.

TYPE K FAST-RISE UNIT—DC to 30Mc, 12-nsec risetime at
50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 30Mc, 12-nsec risetime at

50mv/cm to 40 v/cm—3 cps to 24 Mc, 15-nsec risetime at
5mv/cm to 4 v/cm.

For Operations of Integration, Differenﬁaﬁon, Function

Generation, and Linear or Nonlinear Amplification—

TYPE O OPERATIONAL AMPLIFIER—DC fo 25Me, l4-nsec
risetime at 50 mv/cm to 50 v/cm

For Transducer and Strain Gage Applicdﬁons—

TYPE Q UNIT—DC to 6 ke, 60 usec rlse%lme at 10 p.SfrCIIn/le
to 10,000 ,ustrqm/dw - _

For Transistor-Risetime Checkmg——

TYPE R UNIT—12-nsec nsehme

For Diode Recovery- Trme Measuremenfs——{f
TYPE S UNIT—12-nsec risetime. .

For Precise Amplitude Measuremenf via fhe Shde Back-

- Techmque—-——

TYPE W HIGH- GAIN DiFFERENT!AL COMPARATOR UNiTmDC-
~ to 23Mc, 15-nsec risetime at 50 mv/cm~——DC to 8Mc 44-

nsec risetime at 1 mv/cm.

-TYPE Z DIFFERENTIAL COMPARATOR UNIT—~ DC to 13 Mc,
27 nsec rlsehme at 50 mv/cm to 25 v/cm _ --

For Specfrum Analysrs——-; .

TYPE L-SERIES UN!TS»—-—Presenf umts cover fhe mnge of 1 Mc_:}"

1o 10, 400Mc

.For Htgh Frequency Samphng Apphcat:ons—-— -
TYPE 151 SAMPLING UNIT—350 psec risetime.
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VERTICAL-DEFLECTION SYSTEM

FREQUENCY RESPONSE with these Plug-in Units extends
from dc to 30 Mc, depending on the unit used. Specialized
Plug-In Units adapt the Types 545B to strain-gage, opera-
tional-amplifier, multi-channel, and other applications. Dual-
Trace dc-to-33 Mc displays at 50 mv/cm are achieved with
either the Type TAl, or Type 1A2 Plug-In Units. The Type
1Al offers 5mv/cm sensitivity from dc-to-23 Mc.

SIGNAL DELAY permits observation of the leading edge
of the waveform that triggers the sweep. The specially-braided
200-nsec delay cable requires no tuning.

SIGNAL OUTPUT from the front panel provides 1.2 volts
or more for each centimeter of displayed signal.

HORIZONTAL-DEFLECTION SYSTEM

Two separate time bases are featured in the Type 5458B.
Either time base can be used alone, or Time Base B can
be used to accurately delay the start of Time Base A.

TIME BASE A SWEEP RANGE from 0.1 usec/cm to 5sec/
cm is in 24 calibrated steps with 1-2-5 sequence, accuracy
within #=3%. Sweep rates are also continuously variable un-
calibrated between steps and to approximately 12 sec/cm. A
front-panel lamp indicates uncalibrated sweep rates.

TIME BASE B SWEEP RANGE from 2 usec/cm to 1 sec/
cm is in 18 calibrated steps with 1-2-5 sequence, accuracy
within #=3%. A control for varying the sweep length from
4 to 10 cm allows maximum duty cycle which allows maximum
brightness when using delaying sweep and also permits use of
Time Base B as a repetition-rate generator from 0.1 cps to 40 k.

5X SWEEP MAGNIFIER expands the center 2-cm of a
signal displayed on either time base so that it covers a full
10 centimeters. The magnifier can be used to extend the
Time Base A calibrated sweep rate to 20 nsec/cm, and the Time
Base B calibrated sweep rate to 0.4 usec/cm. Sweep accuracy
when using the magnifier is within ==59%.

SINGLE-SWEEP OPERATION facilitates photographic re-
cording of waveforms displayed on Time Base A. The front-
panel reset control arms the sweep to fire on the next re-
ceived trigger. After firing once, the sweep is locked out until
reset. A lamp indicates when the time base is ready to fire.

EXTERNAL HORIZONTAL INPUT provides for horizontal
beam deflection with an external source. Horizontal Amplifier
passband is dc to at least 350 ke (3-db down). Sensitivity is
at least 0.2v/ecm or 2v/cm with 10X step attenuation. Sensi-
tivity can also be reduced by at least 10:1 with variable at-
tenuation. Input impedance is 1 megohm paralleled by ap-
proximately 45 pf.

FRONT PANEL OUTPUTS include gates from both time
bases (0 to at least 420 volts), sawtooth from Time Base A
(typically 0 to at least 4130 volts), and a delayed-trigger
pulse (at least 5 volts).



SWEEP DELAY

Highly-accurate time measurements can be made with
the 2 time bases used for sweep delay. Two modes of
delay are available: triggered and conventional.

CALIBRATED DELAY RANGE is continuously variable from
1 usec to 10 sec, accuracy within 1%. Incremental accuracy

of the Delay-Time Multiplier is 0.2%.

TRIGGERED OPERATION holds off the start of the delayed
sweep until the arrival of the first trigger signal following the
selected delay time. Because the delayed sweep is actually
triggered by the signal under observation, the display is com-
pletely jitter free. A steady display is thus provided for time-
modulated pulses and signals with inherent jitter.

CONVENTIONAL OPERATION holds off the start of the
delayed sweep for the precise amount of the selected delay
time. Any time-modulation or jitter on the signal will be mag-
nified in proportion to the amount of sweep expansion. Time
iitter in the delayed trigger pulse or delayed sweep is less
than one part in 20,000 of maximum available delay time.

WIDE-RANGE MAGNIFICATION is readily accomplished
when Time Base A is operated at a faster rate than Time
Base B. For example, if Time Base A is operating at 1 usec/
cm and Time Base B is operating at 50 usec/cm, the mag-
nification is 50 times.

TRACE BRIGHTENING indicates the exact portion of the
signal that will appear on the magnified display, and also
the point-in-time relationship of the magnified display to the
original display.

CRT AND DISPLAY FEATURES

The Tektronix Type 545B uses a T5470 crt which is a new
flat-faced tube with electrostatic focus and deflection, and a
helical post accelerator operated at a 10-kv total potential. A
longer envelope, careful gun design, and a low 5:1 post-to-gun
accelerating-voltage ratio provide several characteristics which
contribute directly to the many advanced performance features
achieved in the Type 545B.

The crt produces a small 9-mil nominal spot diameter at 2-
wna beam current (2-pa provides a bright display under average
ambient light for repetitive signals even at high sweep-rates).
Focus of the spot is very uniform over the full 6 x 10-cm viewing
area. In flat-faced electrostatically-focused tubes, the spot size
varies most at the ends of the horizontal axis. In the T5470,
a centered 9-mil spot measures no more than 12 mils at either
end; a change ratio of only 1:1.3 compared with a typical
change of 1:4 in comparable crt's operated at 10 kv. Even
with 6 cm of vertical scan, high deflection sensitivity is main-
tained, deflection-plate input capacity is low, and linearity and
overall pattern geometry is superior. P31 phosphor is standard.

INTERNAL 6 x 10-CM GRATICULE with variable edge-light-
ing provides a no-parallax display for viewing or for photo-
graphic recording. The graticule is marked in centimeter squares
with 2-mm divisions on the vertical and horizontal center lines.
Two special horizontal lines have been added to the graticule
for convenience in making accurate risetime measurements.

FRONT-PANEL CONTROLS include trace rotation (a screw-
driver adjustment), intensity, focus, and astigmatism.
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Small spot size and uniform focus over the full 6 x 10-cm view-
ing area make the Type 545B ideal for accurate spectrum
analysis j measurements. Phr_-u‘o 'm{ N w.n.-*f:‘:‘\ Standard
C-12 ted graticule accessory; is T5470-31 (iden-
tical crt, but with no inte fm’ graticule). S

graph 1s a pulsed 200-Mc carrier; spectral lines are separated
by 4 kc (PRF). S;:.-:‘w::'. m Analyzer is the Type L-20.

BEAM-POSITION INDICATORS show the direction of the
crt beam when it is deflected from the center-screen area.

DC-COUPLED UNBLANKING to the crt grid assures uni-
form beam current for all sweep speeds and repetition rates
at any setting of  the intensity control.

Z-AXIS INPUT through a terminal at the rear of the in-
strument permits external modulation of the crt cathode. The
input is ac coupled and requires approx. 15 volts, pk-to-pk
for visible modulation.

TRIGGER

Triggering system is separate but similar for both time
bases. The trigger circuits offer complete manual control,
preset stability, and fully-automatic triggering. Time base
A provides an additional trigger mode: AC Low-Frequency
Reject prevents low-frequency components such as hum from
interfering with stable triggering.

TRIGGER SOURCE can be internal, external, or line, either
ac or dc coupled. The Type 545B can be externally triggered
from Channel 1 only of the Type 1Al Dual-Trace Unit.

TRIGGERING LEVEL adjusts to allow sweep triggering at
any selected point on either the rising or falling portion of
the waveform.

STABILITY can be preset at an optimum triggering point
to eliminate further adjustment, and is also used to obtain
free-running displays.

AUTOMATIC TRIGGERING provides normal triggering on
signals with repetition rates higher than about 50 cps. With
no trigger signal, or with a lower repetition rate, the trigger
circuit free runs at about 40 cps and triggers the time base at
this rate, providing a reference trace.
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TRIGGER REQUIREMENTS

2-mm deflection from 150 cps to 10 Mc, in-
creasing to 1cm at 30 Mc. Will trigger
below 150 cps with increased deflection.

2-mm deflection from 300 cps to 5Mc, in-
creasing to 1Tcm at 10Mc. Will trigger
below 300 cps with increased deflection.

2-mm deflection from 30kc to 10Mc, in-
creasing to Tcm to 30Mc. Will trigger
below 30 kc with increased deflection.

6-mm deflection to 10 Mc.

6-mm deflection to 5 Mc.

5-mm deflection at 150-cps. With increasing
deflection, to 10 Mc. Will trigger to 50 cps
with increased deflection.

5-mm deflection from 300cps to 5 Mec.
Will trigger to 50 cps with increased de-
flection.

0.2v from 150 cps to 10 Mc, increasing to
1v at 30Mc. Will trigger below 150 cps
with increased signal.

05v at 300cps to 5Mc, increasing to
Tv at 10Mc. Will trigger below 300 cps
with increased signal.

0.2v from 30kec to 10Mc, increasing to
1 v at 30 Mc. Will trigger below 30 ke with
increased signal.

0.2v to 10 Mc, increasing to 1v at 30 Mc.

0.2v to 5Mc, increasing to 1v at 10 Mc.

0.5v at 150 cps. With increasing deflection,
to 10 Mc. Will trigger to 50 cps with in-

0.5v at 300 cps to 5Mc. Will trigger to
50 cps with increased signal.

creased deflection.

OTHER CHARACTERISTICS

POWER REQUIREMENT is 115v, 50 to 60 cps. The elec-
tronically-regulated power supplies permit a line-voltage varia-
tion between 103.5 and 126.5 (115v ==10%). Changing trans-
former taps permits operation at 108, 122, 216, 230, or 244 v,
regulated within 109, each range. The Type 545B draws 535
watts, maximum. For 50 to 60 cps and 400 cps operation, @
different fan must be installed (at extra cost). Order MODIFICA-
TION 10TM.

AMPLITUDE CALIBRATOR provides 18 square-wave volt-
ages from 0.2 mv to 100 volts in a 1-2-5 sequence, accuracy
within =#3%. Square-wave frequency is approximately 1 ke.
A special output, useful in calibrating sampling plug-ins, pro-
vides 0.1 v #=39% into 50 Q.

DIMENSIONS are 167" high by 13" wide by 237"
deep. Net weight is approximately 65 pounds, without plug-
in units.

TYPE 545B OSCILLOSCOPE, without plug-in units .. $1550

Each instrument includes: 2—Pé006 Probe (BNC) (010-0127-00); 1—
Power Cord (161-0010-00); 1—3 to 2-Wire Adapter (103-0013-00);
1—Plate, protector, CRT, clear (387-0918-00); 1—50 2 Cable BNC
to BNC, 18" (012-0076-00); 1—Adapter, BNC to UHF (103-0015-00);
2—Patch cord, BNC-to-BNC, 18” (012-0087-00); 1—Patch cord, BNC-
to-banana plug, 18” (012-0091-00); 1—Post jack, BNC (012-0092-00);
2—Instruction Manual (070-0428-00).

THE TYPE RM5458B
RACK-MOUNT OSCILLOSCOPE

The Type RM545B is electrically identical to the Type
545B, but is mechanically rearranged to fit a standard 19-
inch rack. It withdraws from its cabinet on slide-out tracks
and can be tilted and locked in any of 7 positions. Dimen-
sions are 14" high by 19" wide by 22%" deep. Net
weight is 86 pounds, without plug-in units.

TYPE RM545B OSCILLOSCOPE, less plug-in units

Each instrument includes: 2—P6006 Probe (BNC)
Power Cord (161-0010-00); 1—3 to 2-Wire Adapter (103-0013-00);
1—Plate, protector, CRT, clear (387-0918-00);, 1—50 £2 Cable BNC
to BNC, 18” (012-0076-00); 1—Adapter, BNC to UHF (103-0015-00);
2—Patch cord, BNC-to-BNC, 18" (012-0087-00); 1—Patch cord, BNC-
to-banana plug, 18" (012-0091-00); 1—Post jack, BNC (012-0092-00);
Set mounting hardware; 2—Instruction Manual (070-0438-00).

.. $1650
(010-0127-00); 1—

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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FULL-PASSBAND TRIGGERING
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@® CALIBRATED SWEEP DELAY

® AUTOMATIC DISPLAY SWITCHING (Type 547)

@® ACCEPTS AMPLIFIER, SPECTRUM ANALYZER, AND SPECIAL-PURPOSE PLUG-INS

The 546 and 547 are essentially identical instruments. Type
547 features AUTOMATIC DISPLAY SWITCHING which provides
general dual-beam performance without the additional cost
of a dual-beam oscilloscope. With appropriate Plug-In units,
both instruments are adaptable to a wide variety of applica-
tions such as WIDE-BAND RESPONSE (up to 50 Mc with Type
1A1 Plug-In Unit), DIFFERENTIAL INPUT, OPERATIONAL, TRANS-
DUCER AND STRAIN-GAGE, TRANSISTOR-RISETIME CHECK-
ING, and others. See Plug-In Unit chart.

Both the Type 546 and 547 feature two separate and IDENTI-
CAL TIME BASES, SWEEP MAGNIFICATION to 10X and SIN-
GLE-SWEEP operation for photographic trace-recording. Both
time bases can be triggered separately to beyond 50 Mc. Ver-
satile triggering is accomplished at any selected point on rising
or falling portion of input waveform.

Internal circuitry interconnects Time Base A and B. One
switch position allows any portion of the observed trace to
be brightened. The other position allows this brightened portion
to be displayed and expanded to the full width of the crt for
closer observation. Thus, any desired area of the waveform
may be magnified many times. CALIBRATED DELAY is vari-

able from 0.1 psec to 50 sec. One important use of the com-
bined time bases is the measuring of time and frequency with

an accuracy greater than that possible by reading the grati-
cule alone. Lockout-reset circuitry permits single-shot use of the
calibrated delay features.

The Type 547 features AUTOMATIC DISPLAY SWITCHING
which, in many applications, provides equivalent dual-beam
operation. Switching allows an alternate presentation of two
different signals at the same or different sweep rates with a
dual-trace unit such as the Type TAl, or an alternate presenta-
tion of the same signal at two different sweep rates with single-
input Plug-In units. Full control of dual displays assures accuracy
and brightness comparable to the finest single-beam displays.

The new Tektronix T5470 crt insures advanced scope perform-
ance by featuring a 6-CM VERTICAL SCAN AT 50 MC, 10
NSEC/CM MAXIMUM SWEEP RATE and BRIGHT TRACE with
HIGH RESOLUTION, SMALL SPOT size, LOW BEAM CURRENT
and UNIFORM FOCUS over the full 6 x10cm viewing area.
Linearity and overall pattern geometry are superior. Crt fea-
tures internal, NO-PARALLAX GRATICULE. Beam-position in-
dicators on front panel locate beam when off screen.

AMPLITUDE CALIBRATOR provides 1-kc square-wave voltages
and reference currents. Power supplies are ELECTRONICALLY-
REGULATED and are normally wired to operate from a 115v
line =109%, but can be altered for operation up to 244 v.




HORIZONTAL DISPLAY
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AUTOMATIC DISPLAY SWITCHING i VAR 10-1 1

featured in the Type 547 and RM547 Oscilloscopes ll X5 ALT S J
Electronic switching between 2 wide-range time bases al- SWEEP ;

MAGNIFIER

lows an alternate presentation of the same signal at 2 differ-
ent sweep rates. Gallium Arsenide diodes in the switching
circuit provide fast switching between time bases, and insure X1
that only the desired time base is displayed at one time.

X2

Two different signals can be alternately displayed at the
same or different sweep rates with a dual-trace unit such as
the new Type 1Al or 1A2. In many applications, this pro-
vides equivalent dual-beam operation without the additional
cost and complexity of a dual-beam oscilloscope. Dual dis- _ - -
plays are equal in quality to the finest single presentations. ' R
Also, the full éx 10-cm screen area can be used to display

signals on either time base. A trace separation control oper-
ates in conjunction with the normal vertical position to allow
full control of dual displays. ‘i
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Dual-Scope Operation—independent control of each signal Calibrated Sweep Delay—alternate presentation of 2 signals
v oo . : _ ; ‘
with Channel 1 of the Type 1Al Dual-Trace Unit locked to brightened over a selected portion, and the selected portions

Time Base A, and Chann ef 2 locked to Time Base B. expanded to fill 10 cm
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 VERTICAL PLUG-IN UNITS

 Frequency specifications are at 3-db down

CALIBRATED
DEFLECTION

PLUG-IN UNIT FACTOR BANDPASS | RISETIME

For Wide-Band, Multiple Trace Applications

1A1 Dual Trace| 50 mv/cm to | dc to 50 Mc 7  nsec
50 v/cm
5mv/cm dc to 28 Mc 125 nsec
500 pv/cm 2cps to 15Mc | 23 nsec

1A2 Dual-Trace | 50 mv/cm to | dc to 50 Mc 7 nsec
50 v/cm

C-A Dual-Trace | 50 mv/cm to | dc to 24 Mc 15 —hsec
50 v/cm

M Four-Trace 20 mv/cm to | dc to 20 Mc 174 finsec
25v/em

For Wide-Band Applications

B 50 mv/em to | dc to 20 Mc 18 nsec
50 v/cm
5my/cm to |2cps to 12Mc |30 nsec
50 mv/cm

K 50 mv/em to | dc to 30 Mc 12 nsec
40 v/cm

L 50 mv/cm to |dc to 30 Mc 12  nsec
40 v/em
S5mv/cm to  |3cps to 24 Mc |15 nsec
4v/cm

For Differential Input Applications

D High-Gain 1 mv/cm dc to 300 kc 0.18 usec
(to 50 mv/em) | ([dc to 2 Mc)

E Low-Level 50 pv/cm 0.06 cps to 6 usec
(to 10 mv/cm) | 20 ke (to 60 ke

G Wide-Band 50 mv/cm to |dc to 20 Mc 18 nsec
50 v/em

For High DC Sensitivity Applications

H Wide-Band 5mv/cm to dc to 15Mc 23  nsec

50 v/cm

For Spectrum

Analysis

Type L Series Units-Present Units cover 1-10,400 Mc.

For Integration, Differentiation,
Function Generation, Linear and Non-Linear Uses

O Operational | 50 mv/cm to |dc to 25 Mc 14  nsec
Amplifier 50 v/cm
For Transducer & Strain Gage Uses
Q 10 pstrain/div |dc to ékc 60  pusec
to
10 k pstrain/div
For Transistor-Risetime Checks
R 0.5 ma/cm to 12 nsec
100 ma/cm
For Diode Recovery Time Measurements
S 0.05v/cm & 12  nsec
0.5v/cm
For Precise Amplitude Measurements
Via Slide-back
w 1 mv/em to dc to 23 Mc 15.5 nsec
50 mv/cm to
at 1 mv/ecm dc to 8 Mc 44 nsec
Z 50 mv/ecm to |dc to 13 Mc 27  nsec
25v/em
High-Frequency Sampling Applications
151 350 psec risetime

546 RM546

547 RM547

VERTICAL DEFLECTION SYSTEM

FREQUENCY RESPONSE
DC to 50 Mc with Type 1A1 or 1A2 Plug-In Unit. See Plug-
In Chart for other combinations.

DELAY LINE
170-nsec

SIGNAL OUT AT FRONT PANEL
0.5v/cm of displayed signal; risetime 20 nsec.

HORIZONTAL DEFLECTION SYSTEM

TIME BASE A
0.1 usec/cm to 5sec/cm; 24 calibrated steps accurate to
+2%, 1-2-5 sequence. Range continuously variable between
steps, uncalibrated. Range extended from 5 to 12sec/cm,
uncalibrated.

TIME BASE B
Identical to Time Base A.

SWEEP DELAY

Calibrated Delay Range variable from 0.1 psec to 50 sec.
Accuracy from 50 usec to 50 sec is within #=19 of indicated
delay =2 minor dial divisions of Delay-Time Multiplier con-
trol. For delays less than 50 usec, accuracy is the same plus
75-100 nsec (inherent circuit delay) .Delay Range extended
to 120 sec, uncalibrated. Time jitter in delayed trigger or
delayed sweep less than one part in 20,000.

SWEEP MAGNIFICATION
2, 5, or 10X; accuracy +5%, extends sweep to 10 nsec/cm.

SINGLE-SWEEP OPERATION
Locked out after firing until reset at front panel, or with
20v at rear. Time Base A and B reset by same switch.

EXTERNAL HORIZONTAL INPUT
DC to at least 400 kc; sensitivity 0.1 v/em or 1v/em with
10X step attenuation. Sensitivity continuously variable over
10 to 1 range. Impedance: 1 Megohm paralleled with 55 pf.

FRONT-PANEL OUTPUTS
420 v gates from both time bases; 100 v sawtooth from Time
Base A; 10 v delayed trigger pulse.

TRIGGER
Separate and identical for both Time Bases. Trigger circuits
respond to beyond 50 Mc.

TRIGGER SOURCE
Internal, external, or line. Internal source selected from
scope vertical amp, or direct from certain Plug-In Units such
as the Type TA1 Dual-Trace. Coupling is direct or ac. Fea-
tures ac Low-Frequency Reject (3db down at 1.5kc).

TRIGGER MODE
Triggered or Automatic. Latter provides bright reference trace
with no input (or input less than 20 cps). Above 20 cps, time
base can be triggered at repetition rate of incoming signal.
Display is jitter-free to beyond 50 Mc.

TRIGGER LEVEL
Adjustable to provide triggering at desired point on input
waveform (rising or falling portion). Switch provides either
—+2 or =20 volt trigger-level selection.

TRIGGER REQUIREMENTS
Internal: Minimum of 2 mm of displayed signal; increasing
to Tcm at approx. 50 Mc, ac-coupled, or 5mm, dc input,
directly coupled. External: 0.2v, ac or dc.




546 RM546
547 ’mM547

OTHER CHARACTERISTICS

CRT

Tektronix T5470, flat-faced, electrostatic focus and deflec-
tion. Helical post accelerator. 5:1 post-to-post accelerating-
voltage ratio. 6écm vertical scan; bright display with high
resolution. 9-mil spot diameter (nominal) at 2 pa beam cur-
rent provides bright display under average ambient light
even at high sweep rates. Uniform focus over full cm viéw-
ing area. P31 Phosphor. Centered 9-mil spot expands to
not more than 12 mils at either end (ratio of 1:1.3 as com-
pared to typical change of 1:4 in comparable tubes operated
at 10 kv.) Throughout full 6 cm of vertical scan, high deflec-
tion sensitivity is maintained. Deflection-plate input capaci-
tance is low; linearity and over-all pattern geometry is su-
perior.

GRATICULE

Internal, 6x10cm; no parallax; variable edge-lighting.
Graduated in centimeter squares with 2-mm divisions scribed
on vertical and horizontal center lines. Has two additional
horizontal lines to aid in risetime measurements.

DISPLAY FEATURES

Front-panel controls: trace rotation (screwdriver adjustment),
intensity, focus, astigmatism. Internal screwdriver adjust-
ments control display geometry and high-voltage supply
level. Beam-position indicators show direction of crt beam
when off screen. DC-coupled unblanking to crt grid as-
sures uniform beam current for all sweep speeds and repe-
tition rates at any setting of intensity control. Z-Axis in-
put for external modulation of crt beam is ac coupled;
requires 15v, pk-to-pk.

AMPLITUDE CALIBRATOR

Provides 18 square-wave voltages, 0.2 mv to 100v, +39,
1-2-5 sequence. Output Z is 50 ohms, 0.2 mv to 0.2v. Fre-
quency approx. 1kec. Risetime and falltime: 0.5 usec from
02mv to 5v, and 1.0 usec from 10v to 100v. 100v dc
output also provided. Reference currents supplied through
front-panel loop: 5 ma dc and 5ma, 1-kc square wave.

POWER REQUIREMENT

Wired for 115v, 50 to é0cps, the electronically-regulated
power supplies permit a line-voltage variation between
103.5 and 1265v (115v =+109%). Changing transformer
taps permits operation at 108, 122, 216, 230, or 244 v, reg-
vlated within 10%, each range. The Type 546/547 draws
510 watts, typically. For 50 to 60 and 400 cps operation,
a different fan must be installed (at extra cost). Order
MODIFICATION 101M.
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CABINET MODEL DIMENSIONS

167" high by 13" wide by 237" deep. Net weight:
653/, Ibs.; ship. wt.: approx. 85 Ibs.

RACK-MOUNT MODEL DIMENSIONS

14" high by 19" wide by 223/," deep. Type RM 546 and
RM547 are elecrically identical to Type 546 and 547. Can
be withdrawn from cabinet on slide-out tracks and tilted and
locked in 7 positions. Net weight: 87 Ibs. ea. Ship. wt.:
approx. 114 and 116 Ibs., respectively.

TYPE 546 OSCILLOSCOPE, without plug-in units ... $1750

Each instrument includes: 2—P6008 probes (010-0129-00); 1—Plate,
Protector, CRT (387-0918-00); 1— 3-conductor poweer cord (161-0010-
00); 1—3 to 2-wire adapter (103-0013-00); 1—Light filter polarizer
(installed) (378-0545-00); 3—Patch cord, BNC-to-BNC, 18" (012-0087-
00); 1—Patch cord, BNC-to-banana plug, 18" (012-0091-00); 1—Post
jack, BNC (012-0092-00); 2—Instruction Manuals (070-367).

TYPE 547 OSCILLOSCOPE, without plug-in units ... $1875

Each instrument includes: 2—P6008 probes (010-0129-00); 1—Plate,
Protector, CRT (387-0918-00); 1— 3-conductor power cord (161-0010-
00); 1—3 to 2-wire adapter (103-0013-00); 1—Light filter, polarized,
(installed) (378-0545-00); 3—Patch cords, BMC-to-BNC, 18" (012-0087-
00); 1—Patch cord, BNC-to-banana plug, 18" (012-0091-00); 1—Post
jack, BNC (012-0092-00); 2—Instruction Manuals (070-03%98-00).

TYPE RM546 OSCILLOSCOPE, without plug-in units .. $1850

Each instrument includes: 2—P6008 probes (010-0129-00); 1—Plate,
Protector, CRT (387-0918-00); 1— 3-conductor power cord (161-0010-
00); 1—3 to 2-wire adapter (103-0013-00); 1—Light filter polarized
(installed) (378-0545-00); 3—Patch cord, BNC-to-BNC, 18" (012-0087-
00); 1—Patch cord, BNC-to-banana plug, 18" (012-0091-00); 1—Post
jack, BNC (012-0092-00); 1—Set mounting hardware; 2—Instruction
Manuals (070-0421-00).

TYPE RM547 OSCILLOSCOPE, without plug-in units .. $1975

Each instrument includes: 2—P&008 probes (010-0129-00); 1—Plate
Protector, CRT (387-0918-00); 1— 3-conductor power cord (161-0010-
00); 1—3 to 2-wire adapter (103-0013-00); 1—Light filter, polarized,
(installed) (387-0545-00); 3—Patch cords, BNC-to-BNC, 18" (012-0087-
00); 1—Patch cord, BNC-to-banana plug, 18" (012-0091-00); 1—Post
jack, BNC (012-0092-00); 1—Set mounting hardware; 2—Instruction
Manuals (070-0420-00).

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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DUAL-BEAM CRT

The Type 551 uses a Tektronix two-gun cathode-
ray tube with two pairs of vertical-deflection plates. A
single pair of horizontal-deflection plates is common to
both electron beams. The two wide-band main ampli-
fiers in the Type 551 are designed for Tektronix Letter-
Series, 1-Series, and Spectrum Analyzer Plug-In Units,
providing a high degree of signal-handling versatility
in both channels. Both electron beams are simul-
taneously deflected horizontally at any one of many
sweep rates provided by an accurately-calibrated time-
base generator.

HORIZONTAL: .

The Type 551 can be used as a single-beam oscillo-
scope as well as a dual-beam instrument. In addition, a
three-channel or four-channel display is available
through use of the time-sharing characteristics of Type
C-A Dual-Trace Plug-In Units in one or both amplifiers.
Other available Plug-In Units extend the working range
of the Type 551 into applications requiring high dc-
coupled sensitivity, differential input, and narrow-band
microvolt sensitivity.

#
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VERTICAL PLUG-IN UNITS

Frequency specifications are at 3-db down

For Wide Band Applications— -
TYPE B WIDE-BAND UNIT—DC to 18 Mc, 20-nsec rise-

time at 50 mv/cm to 50 v/cm—2 cps to 12 Mc, 30-

nsec risetime at 5 mv/cm to 50 mv/cm.

TYPE K FAST-RISE UNIT—DC to 25 Mc, 14-nsec risetime
at 50 mv/cm to 40 v/cm. '

TYPE L FAST-RISE UNIT—DC to 25 Mc, 14-nsec risetime
at 50 mv/ecm to 40 v/em—3 cps to 22 Mc, 16-nsec
risetime at 5 mv/cm to 4 v/cm.

For Multiple-Trace Operation—

TYPE 1A1 DUAL-TRACE PLUG-IN UNIT—DC to 27 Mc,
13-nsec risetime at 50 mv/cm to 20 v/cm. DC to
21 Mc, 16.5-nsec risetime at 5 mv/cm to 50 mv/cm.

TYPE 1A2 DUAL-TRACE PLUG-IN UNIT—DC to 27 Mc,
13-nsec risetime at 50 mv/cm to 20 v/cm.

TYPE C-A DUAL-TRACE UNIT—DC to 22 Mc,
risetime at 50 mv/cm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 19 Mc, ?8 nsec rise-
time at 20 mv/cm to 25 v/cm.

¥6—n$ec

For Spectrum Analysis

TYPE L-SERIES UNITS—Present Units cover 1-10,400 Mc.

For Differential Input Applications—
TYPE D HIGH-GAIN UNIT—DC to 350 kc at 1 mv/cm,
increasing to 2 Mc at 50 mv/cm.
TYPE E LOW-LEVEL UNIT—0.06 cps to 20 kc at 50 uv/
cm, increasing to 60 kc at 0.5 mv/cm to 25 mv/cm.
TYPE G WIDE-BAND UNIT—DC to 18 Mc, 20-nsec rise-
time at 50 mv/cm to 50 v/cm.

For High DC Sensitivity—

TYPE H WIDE-BAND UNIT—DC to 14 Mc, 25-nsec rise-
time at 5 mv/cm to 50 v/cm.

For Operations of Integration, Differentiation,

Function Generation, and Linear or Nonlinear

Amplification—

TYPE O OPERATIONAL AMPLIFIER—DC to 22 Mc,
nsec risetime at 50 mv/cm to 50 v/cm.

For Transducer and Strain Gage Applicaﬁbns—
TYPE Q UNIT—DC to 6 kc, 60 psec risetime at 10
pstrain/div to 10,000 ustrain/div.

For Transistor-Risetime Checking—
TYPE R UNIT—14-nsec risetime.

For Diode Recovery-hme Measuremenfs—
TYPE S UNIT—14-nsec risetime.

For Precise Amplitude Measuremenf via the Slide-

Back Technique—

TYPE W DIFFERENTIAL COMPARATOR UNIT—DC to
20.5 Mc, at 50 mv/cm, decreasing to 8 Mc at 1
mv/cm. 17-nsec risetime at 50 mv/Cm increasing

_ to 44.-nsec at 1 mv/cm.

TYPE Z DIFFERENTIAL COMPARATOR UN!T———DC to 13
Mc, 27-nsec risetime at 50 mv/cm to 25 v/cm.

16-

For High-Frequency Sampling Applications
TYPE 1S1 SAMPLING UNIT—350 psec risetime.

DUAL-BEAM OPERATION
SHOWING SWITCHING FUNCTIONS

VERTICAL-DEFLECTION SYSTEMS

Two DC-Coupled Main Amplifiers — Risetime of
both main amplifiers is 14 nsec with Type K, L, or R
Units plugged in. They are factory adjusted for op-
timum transient response. Any letter- or 1-Series Plug-
In Unit can be plugged into both channels for instru-
ment operation.

Balanced Delay Network — A signal delay of 0.2
psec is introduced into each channel by the balanced
(push-pull) delay networks. Permits observation of the
leading edge of the waveform that triggers the sweep.

HORIZONTAL-DEFLECTION SYSTEM

Both electron beams of the Type 551 are simultane-
ously deflected by the same sweep sawtooth voltage.
Sweep generator used in the Type 551 is the Miller
runup type. Inverse feedback in the timing circuitry
assures excellent linearity. Characteristics of this cir-
cuitry provide an extremely wide sweep range of 0.02
usec/cm to 12 sec/cm.

Calibrated Sweeps—The Type 551 has single-
knob selection of 24 calibrated sweeps: 0.1, 0.2, 0.5, 1,

2 9, 10, 20, 50 psec/em, 0.1,0.2; 0.5, 1, 2, 5, 10, 20,
50 msec/cm, 0.1, 0.2, 0.5, 1, 2, and 5 sec/cm. In ad-
dition, a vernier (uncalibrated) control provides for

continuous adjustment of the sweep rate from 0.1 usec/
cm to 12 sec/cm. Calibration accuracy of the fixed
sweeps is within 3%.

Sweep Magnifier—5X magnifier increases the cal-
ibrated sweep time to 0.02 usec/cm. Sweep magnifica-
tion is obtained by increasing the gain of the sweep out-
put amplifier by a factor of five. The center 2 cm of the
normal display is expanded to the left and right of cen-
ter to fill the screen. Any one-fifth of the magnified
sweep can be displayed on the screen by rotating the
HORIZONTAL POSITION control. Accuracy is within 5%
of the displayed portion of the magnified sweep.
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DUAL-BEAM OPERATION WITH
DUAL-TRACE PLUG-IN UNITS

Single Sweep — The Type 551 has a single-sweep
mode of operation. A front-panel RESET pushbutton
arms the sweep to fire on the next received trigger.
After firing once, the sweep is locked out until rearmed
by pressing the RESET pushbutton. The READY light
indicates when the sweep is armed to fire on the next
received trigger.

Unblanking — DC-Coupled Unblanking to the grid
of the cathode-ray tube assures uniform bias for all
sweep and repetition rates.

Triggering Facilities — Versatile triggering circuitry
provides for complete manual control, preset stability
control, and fully-automatic triggering. The sweep can
be triggered internally from either channel.

Amplitude-Level Selection — Adjustable ampli-
tude-level and stability controls are provided for trig-
gering the sweep at a selected amplitude level on the
triggering waveform. Trigger source can be internal,
external, or the line frequency, either ac-coupled or dc-
coupled. The triggering point can be on either the ris-
ing or falling slope of the triggering waveform.

Preset Stability — Same as above, except the
stability control is preset to the optimum triggering
point and requires no readjustment.

Automatic Triggering — Automatic level-seeking
trigger circuit provides dependable triggering for most
applications.  One simple setting assures positive
sweep-triggering by signals of widely differing ampli-
tudes, shapes, and repetition rates. No trigger controls
need be touched until a different type of operation is
desired. Range of automatic operation is between 60
cycles and 2 megacycles, approximately. In the absence
of an input signal the sweep is automatically triggered
at about a 50-cycle rate, providing a reference trace
on the screen.

Low-Frequency Reject—Prevents low-frequency
components, such as hum, from interfering with stable

triggering.

High Frequency Sync — Assures a steady display
of sine-wave signals up to approximately 30 mega-
cycles. Requires a signal large enough to cause about
2 cm of deflection, or an external signal of about 2 v.

Trigger Requirements — Internal triggering — a
signal large enough to cause a 2 mm deflection. Ex-
ternal triggering—a signal of 0.2 v to 10 v.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep-output amplifier is through a
front-panel connector. An attenuator makes the hori-
zontal deflection factor continuously variable from
approximately 0.2 v/cm to 50 v/cm. Passband is dc
to approximately 400 ke at maximum sensitivity.

OTHER CHARACTERISTICS

Amplitude Calibrator — A square-wave calibration
voitage is available through a front-panel coaxial
connector. Eighteen fixed voltages — 0.2, 0.5, 1, 2,
5, 10, 20, 50, 100 millivolts, 0.2, 0.5, 1 5, 10, 20,
50, and 100 volts peak-to-peak are provided. Accuracy
is within 3% . Square-wave frequency is about 1 kc.

Cathode-Ray Tube — 10 kv accelerating potential
assures bright displays when using fast sweeps at low
repetition rates, and in single-sweep applications.
The Tektronix cathode-ray tube is a 5" flat-faced
metallized precision dual-beam tube with helical post-
accelerating anode. It provides a linear 4 cm x 10 cm
viewing area, each beam, with at least 2 cm overlap.
For best results over the wide screen range of the Type

551, a P2 screen is normally furnished.

Beam Position Indicators—Indicator lights show
the direction of each electron beam when it is not on
the screen.

llluminated Graticule — An edge-lighted graticule
is marked in centimeter squares with two-millimeter
centerline divisions for convenience in making measure-
ments in time and amplitude. Viewing area is 6 x 10
cm. Illumination of the graticule is controlled by a
front-panel knob.

Output Waveforms—A 20 v positive gate voltage
of the same duration as the sweep, and a 150 v sweep
sawtooth waveform are available at front-panel binding
posts via cathode followers.

Direct Input to CRT—An opening in the side of
the cabinet permits direct connection to the deflection
plates.

Access to Interior—Three-piece cabinet design pro-
vides easy access to the interior of the instrument. Cab-
inet sides are held in place by two quick-opening fast-
eners, and can be removed in a matter of seconds.

Probes — Four 10X attenuation low-capacitance
probes are supplied with the instrument. Input capaci-
tance of the Type 551-K combination with probes is
7 pf. Excellent transient response is retained, as the
probes introduce no overshoot or ringing, but frequency
response is down an additional 1 db at 25 Mc.
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Power Requirement—Aseparate unit supplies power
to the Type 551 indicator unit through an inter-unit
cable. Wired for 117 v, 50 to 60 cps, the electroni-
cally-regulated power supplies permit a line-voltage
variation between 105 and 125v. Changing trans-
former taps permits operation at 107, 127, 214, 234,
or 254 v. The Type 551 draws 850 watts, typically,
with two Type C-A Plug-In Preamplifiers.

Mechanical Specifications—Dimensions for In-
dicator Unit are 167 " high by 13% " wide by 237"
long. Dimensions for the Power Unit are 103" high
by 132" wide by 172" long.

Net Indicator Unit weight is 52 pounds. Shipping
weight is 74 pounds, approx. Net Power Unit weight is
444 pounds. Shipping weight is 52 pounds, approx.

TYPE 551, without plug-in units . ........... $1850

Each instrument includes: 4—Pé006 probe (010-0127-00); 1—Inter-
unit cable (012-0032-00); 1—Power Supply for Type 551; 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0010-00); 1—Green filter (378-0514-00); 2—Patch cord, BNC-to-
BNC, 18" (012-0087-00); 1—Patch cord, BNC-to-banana plug, 18"
(012-0091-00); 1—Post jack, BNC (012-0092-00); 2—Instruction
Manual (070-0245-00).

12-KV HIGH VOLTAGE MODIFICATION

For increased brightness and writing rate, the crt
accelerating voltage can be increased from 10 to 12 kv.
This modification can be ordered as MOD 108A in-
stalled at the factory. Consult your Field Engineer to
learn about the advantages, limitations, and delivery
time of this or other modified instruments.

TYPE 551 MOD 108A, without plug-in units ... $1875

Each instrument includes: 4—P4006 probe (010-0127-00); 1—Inter-
unit cable (012-0032-00); 1—Power Supply for Type 551; 1—3 to
2-wire adapter (103-0013-00); 1—3-conductor power cord (161-
0010-00); 1—Green filter (378-0514-00); 2—Patch cord, BNC-to-
BNC, 18” (102-0087-00); 1—Patch cord, BNC-to-banana plug, 18"
(012-0091-00); 1—Post jack, BNC (012-0092-00); 2—Instruction
Manual (070-0245-00).

RACK MOUNT ADAPTER

A cradle mount to adapt the Type 551 Oscilloscope
and its power supply for rack mounting is available.
It consists of two cradles and two masks. The cradles,
one each for the indicator and power supply units,
support the instruments in any standard 19" relay rack.
The two masks fit around the regular instrument panels
of the two units. Rack height requirements; Indicator
mask 17", Power Supply mask 12V ". Tektronix
blue vinyl finish,

Order Part Number 040-0279-00 ... ... S

SCOPE-MOBILE® CARTS
TYPE 202-1 TILT-LOCK CART with storage drawer and

locking front wheels ................... $120
TYPE 202-2 TILT-LOCK CART with storage drawer, plug-
in unit carrier, and locking front wheels .... $130
TYPE 500A CART with storage drawer and locking front
Wheels  suwnss s sa8 s 5o mmt s RaERs s § iNG $99.50
TYPE 500/53A CART with storage drawer, plug-in unit
carrier, and locking front wheels ... ....... $110

See Catalog accessory pages for complete information.

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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DC-to-33 MC DUAL BEAM
OSCILLOSCOPE with SWEEP DELAY

Type

ILLUMINATED NO-PARALLAX GRATICULE
INDEPENDENT ELECTRON BEAMS

ACCEPTS AMPLIFIER, SPECTRUM ANALYZ-
ER, AND SPECIAL-PURPOSE PLUG-INS

CALIBRATED SWEEP DELAY
2 PLUG-IN TIME BASES
HIGH-INTENSITY TRACE

. POWER SUPPLY
-Y\CPE_Sﬁ QUAL-BEAM QSCHI0SCOPE
e

The Type 555 Oscilloscope is a dual-beam laboratory
instrument for accurate measurements in the dc to 33 Mc
range. Two complete horizontal-deflection systems and
two independent vertical amplifiers provide for completely
independent deflection of the two beams.

Either of two plug-in time base units can control the
sweep of either or both electron beams. In addition, a
continvously-variable calibrated sweep delay allows expan-
sion of a selected portion of the undelayed sweep for
precise time measurements. Delayed and undelayed
sweeps can be presented simultaneously.

The wide-band main amplifiers in the Type 555 are de-
signed to accept Letter-Series, 1-Series, and Spectrum
Analyzer Plug-In Units for a high degree of signal-handling
versatility.

CHARACTERISTIC SUMMARY
VERTICALS

tdenhcal vertical- deﬂechon sysfems

teristics for both beams

2 :“M! BASE

TYPE 22 A TIME-BASE UNIT
e

_ HORIZONTALS
/. Endependen’r honzon‘rai deﬂechon sys’rems

CALIBRATED SWEEP RANGE——O?,u,sec/cm to 55ec/cm.'_'s

 SWEEP MAGNIFIER—-SX extends sweep. range to 002 '

psec/cm. ~
CAHBRATED SWEEP DELAY—O 1 pLsec to 50 . sec.

~ TRIGGER REQUiREMENTS—-—-"”"

Internal: 1 -cm deflechon to 33 Mc. .
Extemal 02v to 10 Mc 05v ?o 33 Mc

__EXTERNAL lNPUT—-—~O 2 to. 20 v/cm dc to 350 kc 1- meg-

CRT _. .

__:_iLLUM!NATED NO :_ARALLAX GRATECULE |
o DISPLAY AREA~——-4 x 10 cm (each beam) 2 -cm overiqp .
' ‘""-:-;ACCELERAT{NG VG)LTAGE———]O kv - .

OTH%E'R' CHARACTE RISTICS

..”_._;E'AMPLITUDE CALIBRATOR—0.2 mv to 100 v, 1- kc square

:1 Letter-Series, 1. Serles and Spech‘um Ana!yzer Plug in .
Units offer wide selection of verhcal deflechon chc:rac- :

WOVG

POWER REQU!REMENTS~—105 s sl 250 v,-f |
50 to 60 cps 1050 watts mcxxlmum. '
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VERTICAL PLUG IN UNITS

Frequency specaf;cahons are at 3 db down .

For Multiple-Trace Operation—
TYPE 1A1 DUAL-TRACE UNIT—DC e 33 Mc, TO 5-nsec risefime

at 50 mv/em to 50 v/em—DC to 23 Mc, 15-nsec risetime at
- 5mv/cm increasing to 33 Mc at 50 mv/cm.

TYPE 1A2 DUAL-TRACE UNIT—DC to 33 Mc, 10.5-nsec rise-

~ time at 50 mv/cm to 50 v/cm. |
TYPE C-A DUAL-TRACE UNIT—DC to 24 Mc, 15-nsec risetime
at 50 mv/cm to 50 v/cm.

TYPE M FOUR-TRACE UNIT—DC to 20 Mc, 17 -nsec risetime at
20mv/em to 25v/em.:

For Wide Band Applications—

TYPE B WIDE-BAND UNIT—DC to 20 Mc, 18-nsec risetime at
50 mv/cm to 50v/ecm—2cps to 12 Mc, 30-nsec risetime at
5mv/cm to 50 mv/cm.

TYPE K FAST-RISE UNIT—DC to 30 Mc, ]?-ns_ec risetime at
- 50 mv/cm to 40 v/cm.

TYPE L FAST-RISE UNIT—DC to 30Mc, 12-nsec risetime at
50 mv/cm to 40v/cm—3 cps to 24 Mc, 15-nsec risetime at
5myv/cm to 4v/cm. _

For Spectrum Analysis— |
TYPE L-SERIES UNITS—Present Units cover 1-10,400 Mc.

For Differential Input Applications—

TYPE D HIGH-GAIN UNIT—DC to 300 kc at 1 mv/cm, increas-
ing to 2 Mc at 50 mv/cm.

TYPE E LOW-LEVEL UNIT—0.06 cps to 20 kc at 50 pv/cm, in-
creasing to é60kc at 0.5 mv/cm to 25 mv/cm.

TYPE G WIDEBAND UNIT_DC to 20Mc 18.nsec risefime ot
50 mv/cm to 50 v/cm. .

For High DC Sensitivity—
TYPE H WIDE-BAND UNIT—DC ’ro 15 Mc, 23-nsec risetime at
' 5mv/cm to 50 v/cm.

For Operations of lnfegraimn, Diffefenﬁaﬁon, Function
Generation, and Linear or Nonlinear Amplification—

'TYPE O OPERATIONAL AN\PLIF!ER——DC to 25Mc, 14-nsec

risetime at 50 mv/cm to 50 v/cm

For Transducer and Strain Gage Apphcahons—

TYPE Q UNIT—DC to 6kc, 60 psec risefime at 10 psfrain/dlv
__ fo 10,000 ,usfram/dw . .

For Trans:sfor-Rrseﬂme Checkmg—- .
TYPE R UNIT—12-nsec risefime. -

For Diode Recovery-Time Méasureme_h:f;é;— :::
TYPE S UNIT—12-nsec risetime. |

For Precise Amphtude Meosuremenf via fhe Shde Back
Techmque—— '_ ' - - -

_TYPE W DIFFERENTIAL COMPARATOR UN[T——DC to 23 Mc,

at 50 mv/cm, decrecsmg to 8Mc at 1 mv/em. 15-nsec rise-
time af 50 mv/cm increasing to 44~nsec at | mv/cm '

:':;_TYPE Z DIFFERENTIAL COMPARATOR UNIT—DC to 13Me,

27 nsec risetime at 50 mv/cm to 25 v/cm

:szor H:gh Frequency Samphng Apphcahons——-—'_ -
'_;_TYPE 181 SAMPUNG UNIT—350 psec risetime.

VERTICAL-DEFLECTION SYSTEMS

IDENTICAL MAIN AMPLIFIERS provide 10.5-nsec risetime and
dc-to-33 Mc (3-db down) when used with the Type 1Al or TA2
Plug-In Units. In addition, any Tektronix Letter-Series or Spec-
trum Analyzer Plug-In Units can be used in the Type 555 Oscil-
loscope.

PASSIVE PROBES supplied with the Type 555 reduce loading
on the circuit under test and attenuate the signal by a factor
of 10. Input impedance becomes 10 megohms paralleled by
approximately 7 pf with Type 555 and Type 1Al or 1A2 Unit.
Excellent transient response is retained, as the probes introduce

no overshoot or ringing, but frequency response is down an
additional 1 db at 33 Mc.

SIGNAL DELAY permits observation of the leading edge
of the waveform that triggers the sweep. A 0.2 usec delay is
introduced into each channel by the balanced (push-pull) delay
networks.

HORIZONTAL-DEFLECTION SYSTEMS

PLUG-IN TIME-BASE UNITS incorporate Miller runup type
sweep generators and inverse feedback in the timing circuits
to assure excellent sweep linearity. The plug-in design of the
Type 21A and 22A Time-Base Units provides easy access to
all components for ease in maintenance. The Type 22A Time
Base is identical to the Type 21A Time Base except for addi-
tional sweep-delay capabilities.

SWEEP RANGE from 0.1 usec/cm to 5sec/cm is in 24 cali-
brated steps with 1-2-5 sequence. Accuracy is typically within
1% of full scale, and in all cases within 3%. Sweep range
is continuously variable uncalibrated from 0.1 usec/cm to 12 sec/
cm. An indicator light warns the operator when the sweep
is uncalibrated.

5X SWEEP MAGNIFIER expands the center 2-cm portion of
the normal display to fill 10 cm, and can be used to increase
the calibrated sweep time to 0.02 usec/cm. Any one-fifth of the
magnified sweep can be displayed. Accuracy is within 5% of
the displayed portion of the magnified sweep.

SINGLE SWEEP OPERATION facilitates photographic re-
cording of waveforms. A RESET pushbutton arms the sweep to
fire on the next received trigger. After firing once the sweep
is locked out until rearmed by pressing the RESET button. The
READY light indicates when the sweep is armed to fire on the
next received trigger.

AUTOMATIC BASELINE SWEEP MODE provides a bright
reference trace (regardless of sweep speed) when no input signal
is applied, or when the input signal repetition rate is less than
20 cps. Above 20 cps, the time base is triggered at the repetition

rate of the incoming trigger signal to achieve jitter-free displays
to beyond 33 Mc.

EXTERNAL HORIZONTAL INPUTS provide for horizontal
deflection of either beam with an external source. Inputs are
at the rear of the oscilloscope. Horizontal sensitivity is con-
tinuously variable from 0.2v/cm to approximately 20 v/cm.
Passbands are dc to 350 ke at maximum sensitivity. Input im-
pedances are 1 megohm paralleled by approximately 47 pf.
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TRIGGER

TRIGGER LEVEL adjusts to allow sweep triggering at any
selected point on either the rising or falling portion of the
waveform. Main level control operates over a +10v range;
fine control adjusts over &1 v range.

TRIGGER SOURCE can be internal, external, or line, and
can be ac or dc coupled. Internally, either sweep can be
triggered from the upper or lower beam, or directly from either
vertical plug-in unit. The latter permits direct triggering from
a single channel of Types 1Al and 1A2 Tektronix multi-trace
plug-in units.

TRIGGER REQUIREMENT is 0.2-cm deflection for internal sig-
nals from dc to 5Mc (approx. 20 cps to 5 Mc using Automatic
Baseline), 1-cm deflection to 33 Mc (using Type 1Al or 1A2
Plug-In Preamplifier). For external signals, 0.2 v is required for
reliable triggering to 10 Mc, and 0.5v is required to 33 Mc.

When ac coupled, the low-frequency 3-db point is approximately
160 cps.

SWEEP DELAY

CALIBRATED DELAY RANGE from 0.1 usec to 50sec is
derived from the TIME BASE A Plug-In Unit and can be used to
delay the start of any TIME BASE B sweep . The 24 calibrated
steps are those described for the Type 21A and 22A Time Base
Units, and are accurate within 3% of panel reading and within
3% of each other. A ten-turn precision potentiometer permits
calibrated delay-time adjustments to any value from 0.1 pusec to
50 sec with accuracy within 3%. Incremental accuracy of this
control is within 0.29 on all ranges. For extreme accuracy, any
of the calibrated steps can be adjusted to the accuracy of an
external standard.

TRIGGERED OPERATION holds off the start of the delayed
sweep until the arrival of the first trigger signal following the
selected delay time. Because the delayed sweep is actually
triggered by the signal under observation, the display is com-
pletely |itter free. A steady display is thus provided for time-
modulated pulses and signals with inherent jitter.

Same signal displayed simultaneously on slow sweep (upper
beam) and fast sweep (lower beam) shows both coarse and
fine structure of waveform.

CONVENTIONAL OPERATION holds off the start of the de-
layed sweep for the precise amount of selected delay time.
Any time-modulation or jitter on the signal will be magnified
in proportion to the amount of sweep expansion.

The time jitter in the delayed trigger or delayed sweep will
not exceed one part in 20,000 of maximum available delay
interval (where this interval is 10 times the Time/Cm or Delay-
Time setting).

HIGH SWEEP MAGNIFICATION is readily accomplished
when TIME BASE B is operated at a faster rate than TIME
BASE A. For example, if TIME BASE A is operating at 50 pisec/
cm and TIME BASE B is operating at 1 usec/cm, the magnifica-
tion is 50 times. Both the original and magnified displays can
be viewed simultaneously when the signal is introduced into
both vertical channels, so that both beams are deflected.

TRACE BRIGHTENING indicates the exact portion appearing
on the magnified display, and shows the point-in-time re-
lationship of the magnified display to the original display.

DELAYED TRIGGER used to start the delayed sweep is
available at the front panel, and can be used to trigger exter-
nal equipment at any delay from 0.1 usec to 50 sec. Amplitude
is approximately 5 volts.

CRT AND DISPLAY FEATURES

TEKTRONIX DUAL-BEAM CRT is a 5” metalized tube with
separate vertical and horizontal deflection plates for each
beam. Each beam has a linear display area of 4 by 10 cm,
with at least 2-cm overlap. For best results over the wide sweep
range of the Type 555, a P2 phosphor is normally supplied. 10-
kv accelerating potential assures bright displays when using fast
sweeps at low repetition rates, and in single-sweep applica-
tions.

ILLUMINATED NO-PARALLAX GRATICULE is edge lighted
and is marked in 6 vertical and 10 horizontal centimeters.

Simultaneous display of chain (upper beam) and sixth
pulse on expanded delayed sweep (lower beam).
. f Y f

pulse
Portion of
original display that appears on faster delayed sweep is identi-
fied by trace brightening.
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CRT CONTROLS include separate focus and intensity adjust-
ments for each beam. A screw-driver adjustment is provided
for magnetic alignment of the traces to the graticule.

BEAM POSITION INDICATORS light to show the direction
of each electron beam when it is not on the screen.

ILLUMINATED GRATICULE with variable edge lighting is
accurately ruled in centimeter squares. Viewing area is é by
10 cm. Vertical and horizontal centerlines for each beam are
further marked in 2-mm divisions for convenience in making time
and amplitude measurements.

MULTI-TRACE BLANKING eliminates switching transients
from the display when a multiple-trace plug-in unit is operated
in its chopped mode. The blanking voltage can be applied to
the crt cathode by means of a switch located at the rear of the
oscilloscope.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR provides 18 square-wave voltages
at the front panel. Peak-to-peak amplitude from 0.2 mv to 100 v
is in 1-2-5 sequence and accurate within 3%. Square-wave
frequency is approximately 1 kec.

OUTPUT WAVEFORMS available at the front panel include
2 positive gates of approximately 20 volts, 2 positive-going
sawtooths of approximately 150 volts, and a delayed trigger
of approximately 5 volts.

POWER REQUIREMENT—A separate unit supplies power to
the Type 551 indicator unit through an inter-unit cable. Wired
for 117 v, 50 to 60 cps, the electronically-regulated power sup-
plies permit a line-voltage variation between 105 and 125v.
Changing transformer taps permits operation at 107, 127, 214,
234, or 254