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A portion of the 300-acre Tektronix Industrial Park—
modern air-conditioned buildings where skilled technicians
produce high-quality products: Tektronix Oscilloscopes and
associated instruments.

(1) Ceramics Building — where production of ceramic
terminal strips and other ceramic parts is carried out; ad-
ditionally, the home of advanced research.

(2) Metals Building — where metal and plastic compon-
ents are formed, molded and fabricated.

(3) Utilities Building — houses the central heating plant
and departments concerned with upkeep and expansion of
the industrial park.

(4) Maintenance Building — when completed in the Fall
'64, 19,000 square feet will be occupied by maintenance
shops and supplies.

(5) Electrochemistry Building — one of the largest special-
ized precision electrochemical units in the western U. S.
Includes such processes as electroplating, photo etching,
photo anodizing, photo lithography, and electrochemical
etching.

(6) Assembly East — where the oscilloscope circuits are
wired and assembled into the finished product. One of

two similar buildings, each containing over 125,000
square feet.

(7) Cafeteria — located between the two instrument
manufacturing buildings, Assembly East and Assembly West.

(8) Assembly West.

(9) Cathode Ray Tube Building — manufacturing facilities
for the '‘heart of the oscilloscope’, over 115,000 square
feet for present cathode-ray-tube manufacturing, and for
future expansion. Special moveable partitions allow maxi-
mum building utilization to meet changing needs.

(10) Technical Center — when completed in Winter '65,
will represent a total investment of over $4 million. With
227,000 square feet its 4 levels will consolidate manage-
ment and engineering activities now conducted in 7 dif-
ferent areas.

Other buildings in the Tektronix Industrial Park not visible
in this photograph include the Receiving Building, Shipping
Building, Graphics Building, Chemical Storage Building and
Administration Building.

Engineering activities now located at the Sunset Plant,
2 miles northeast of this area, will move to the new
Technical Center upon its completion.
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Due to the wide range of capabilities of Tektronix Oscilloscopes, some instru-
ments appear more than once in the Reference Section. A more complete descrip-
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 Tektronix Field Office.

R il Py S Vertical | Calibrated | ; | Magnifier :
: Veartical vt ne il Calibrated Ve 1T | Calibrated |, . | Accel. :
Oscllloscope B Betband = | S | i Do ] Dy | SweepRange| 25 2 Potential | PriE®. | Paoe
. : AL : : =25]0 :
T Equivalent to 2mv/cm to through full 1 nsec/cm to g e
_Typq}dé‘l ®. | DC to 3500 MC Vel e 200 mv/cm No time base 100 usec/cm 20, 50, 100X |~ 3 kv $11501 | 152
: 10 psec/cm
: ; 2,510
, Equivalent to 2 mv/cm to through full | 1 nsec/cm to At
Type 661 ® DC to 1000 MC | 0-35 nsec 200 my/cm Yes HA 100 iges o %%, 50,100X| 3kv |$1150T | 152
psec/cm
Type 519 | DC to 1000 MC | 0.35 nsec 'fg‘v;tfn” Yes (010 35nsec | 2 ]"s::e/c‘:;zm None | 24kv |$3900 | 45
* 2mv/cm to through 0.2 nsec/cm 10X
_ e SoYA 0 : G4 neec 200 mv/cm Yes 100 nsec to 10 usec/em 20 psec/cm 35kv | $ 5007 | 98
*Type 564 © Sjvaiar Same features as Type 561A (above) plus SPLIT-SCREEN STORAGE of :
Storage DC rg75 MC 04 nsec signal information $ 9501 | 102
to .
*Type 567 © Same features as Type 561A (above) plus DIGITAL READOUT of pulse
Readout 08 nste risetime, pulse width, time differences (with Type 6R1A Digital Unit). $ 7007 | 111
Type 581A ® 4nsec | OIS | Yes | None ehien el ERE R (ORI
DC to 85Mc :
_ 100 mv/cm 2 psec 50 nsec/cm 5X .
*Type 585A © 4 ngec to 50 v/cm Yes to 10 sec to 2 sec/ecm | 10 nsec/cm 10kv | $1725T | 135
Type 517A >50 mv/cm 5 nsec/cm 12 kv
Hyigph-Speed 7 nsec at 24 kv Yes None to 20 psec/cm None Bl Ly $3400 42
2510
50 mv/cm 0.1 usec/cm g
*Type 544 ® 7 nsec 5 205/ ém Yes None o 5 sdifoh 20,50,100X| 10kv | $1550F1| 77
10 nsec/cm
50 mv/cm 0.1 usec 0.1 usec/cm 2, 5, 10X
*Type 546 ® 7 nsec to 20 v/cm Yes to 50 sec to 5sec/cm 10 nsec/cm 10 kv $1750t | 84
*Type 547 ® DC to 50 MC i/ cm 0.1 01
1 usec .1 psec/cm 2.5, 10X
g::il::::iyr:g 2Dt to 20 v/cm Yes to 50 sec to 5sec/cm | 10 nsec/cm 10kv | 318751 | 84
*Type 647 ©® 10 mv/cm 1 0.
g usec .1 psec/cm 10X
i"e';::E;e d 7 nsec to 20 v/cm Yes to 50 sec to 5sec/cm 10 nsec/cm 14 kv $1225T | 143
e : 50 mv/cm 0.1 pusec/cm 5X
*Type 541_A ©=_ 10.5 nsec %90 e Yes None M len L S0 10kv | $1225% | 71
Hity 2,510,
 *Type 543B @ 105nsec | 0V e None - sf*‘::fllg;" 20,50,100X| 10kv | $1300t | 74
S 1 DC to 33MC 20 nsec/cm
i s b
e _‘ 50 mv/cm 2 usec 0.1 usec/cm 5X
*'I'ype 5458 @ 10.5 nsec to 20 v/cm Yes to 10 sec to 5sec/cm | 20 nsec/cm 10kv | $15501 | 80
L‘.;’,'Z.‘.‘;:,if.,@ ' 10.5 nsec tgogg\:l/;:mm Yo if Ll {1 5#::3;;1 20 nsse)i/cm 10kv | $26501 | 94
| 2]: Frequency specificafions are at 3-db down. ® When used with Type 82 or 86 Plug-In Units. 10 mv/cm at dc to 80 Mec. —
T Price does not include Plug-In Units. ® When used with Type 1A1 Plug-In Preamplifier. 5mv/cm at dc to 28 Mc. i
* Rack-Mount models are available. ® When used with Type 10A2 Amplifier and Type 11B2 Time Base Unit.
@ When used with Types 452 and 5T1A Sampli‘ng Plug-In U"i-*s' @ When used with Type 1A1 Plug-In Preamplifier. 5 mv/cm at dc to 23 Mc.
® When used with Types 451 and 5T1A Sampling Plug-In Units. () When used with Type 1A1 Plug-In Preamplifier. 5mv/cm at dc to 23 Mc. Type
© When used with Types 3576 and 3777 Sampling Plug-In Units. 555 is designed for 2 Plug-In Preamplifiers.
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Reference Chart
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‘ Vertical ¥ s Calibrated e Calibrated Calibrated agnifier Accel.
Oscilloscope Risetime 5 g Signal Sweep Max. Calib. . | Price | Page
Passband Sensitivity Bolay Belbiy Sweep Range Sweep et Potential
Type 551 @ 50 mv/cm 0.1 usec/cm 5X
Boal Saom DC to 27 MC 13nsec | | "o, i Yes None fo G saclen | 20 nseciem 10kv | $18501 | 90
10 mv/cm 0.5 psec 0.5 psec/cm 5X
Type 506 @ | DC to 23MC 15 nsec i 0 vdam Yes W & acetom | 01 seecton 35kv | $ 525% ) 31
50 mv/cm 0.2 psec/cm 5X
*Type 515A 23 nsec it 0L Yes None e Baatine | Oimasehicn 4kv | $ 875 37
Type 516 50 mv/cm 0.2 usec/cm 5X
Dual-Trace i to 20 v/cm Yo i to 2sec/cm | 40 nsec/cm 4kv | 31070 40
* 50 mv/cm 0.1 psec/cm 5X
Type 531A® | DCto 15MC | Bnsec | | g /o Yes None K5 clla e | 20 Ao o 10kv | $ 9957 | 61
50 mv/cm 0.1 pusec/cm 2, 5,10,
*Type 533A ® B nsec | Ton ¥ Yes None e ;seclcm 20,50,100X| 10kv | $11257 | 65
20 nsec/cm
50 mv/cm 2 psec 0.1 psec/cm 5X
*
Type 535A® o e to 20 v/cm s to 10 sec to 5sec/cm | 20 nsec/cm 10kv | $14001 61
Type 536 © : ¢
A 50 mv/div 0.2 psec/div 5X
)C(:u:m e DC to 11 MC 31 nsec to 20 v/div No None o Sty - LA nesctdiv 4kv | $10857 | 68
*Type 317 .
4 10 mv/div 0.2 usec/div 5X
il e T T R 6 S esithy | btscidieh oo L o S 18
10 mv/cm 0.5 psec 0.5 psec/cm 5X
*
Type SGIA 35 nsec to 10 v/cm Yes to 10 sec to 1sec/em | 0.1 usec/cm 35kv | § 5007 78
*T g -
sty‘::gseﬁ o DC to 10 MC ?r:}:fmafsg:fres as Type 561A (above) plus SPLIT-SCREEN STORAGE of signal $ 9501 | 102
*Type 565 ® 10 mv/cm 1 psec 1 usec/cm 10X
Dual-Beam 33 nsec to 10 v/cm No to 50 sec to 5sec/em | 0.1 usec/cm 4 kv $14007 | 107
Type 321A 10 mv/div ;
Transistorized | DC to 6 MC | 58 nsec to No None tg.%%sseecclf;\i,v o3 #f:c iy ARy [$900 | 19
3" Portable 20 v/div : 2
0.1 psec 10 mv/div
Type 310A DC to 4MC ' to 0.1 v/div 0.5 psec/div 5X
3" Portable 90 0.1 v/div No INone to 0.2 sec/div | 0.1 usec/div 18kv | § 675 14
SEC | to 50 v/div
*Type 503 2.5.5%0,
Differential 0.75 psec 1 mv/cm No None 1 psec/cm 20,and 50X| 3 kv $ 640 27
to 20 v/cm to 5sec/cm X
and X-Y DC to 450 KC 0.1 usec/cm o
*Type 504 0.75 psec ms rznaf {’ 7::“ No None to] 5‘.‘?:::;: 5 None 3kv | $ 540 29
*Type 502A DC to 50 KC 2,510,
Dual-Beam | increasing to :oogg‘\’/li’:‘ No | None el o) M| and'20x | 3kv | 050 | 24
and X-Y DC to 1 MC 1 psec/cm
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 1A1 Plug-In Preamplifier, 5 mv/cm at dc to 14 Mec.

i i (© When used with Type 1A1 Plug-In Preamplifier u‘nd Type T Plug-In Time Base.
Rack-Mount models are available. () When used with Type 3Aé Plug-In Amplifier and Type 3B3 Plug-In Time Base.
(@ When used with Type 1A1 Plug-In Preamplifier, 5mv/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-In Preamplifiers. Amplifiers.
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Reference Chart

; S Calibrated Signal | Sweep | Calibrated Sweep Accel. .
ensitivi Delay ela weep Range agnifier | Potentia
Oscilloscope Risetime Sansitivity I Dt | Suntip R Ntk p ial Price | Page
Approximately 50 v/cm 20 nsec/cm
Type 507 10 nsec i a0l No None 4l fwac/cm None 24kv | $2900 34
2t Calibrated | Signal Vertical Calibrated Sweep Accel. 2
instrument Risime Sensitivity Delay Response Sweep Range | Magnifier | Potential Price o
Normal
Type 524AD 15mv/cm ! 0.1 usec/cm
Oscilloscope 35 msec to 50 v/em Yes I:';g' to 0.01 sec/cm S and 10X g $1300 .
Type 525 15mv/em with -
Waveform 1X, 2, 5K Wep'| ‘N | Fehr Wi (RO D |osangoskc | gk gD |
Monitor attenuator il uine-Raies
Type 526 Dual Channel displays, with either vector or linear-sweep presentation of demodulated kv $1665 54
Vectorscope chroma signal.
*Type 527 0.25v .
Waveform to 1.6v No Flat, IRE pamand F Sand3 | Ak (4 EE W
Monitor for 7 em i

F) R R T (e
L YO ] b LY,

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.

i

Plug-In Type Sweep Rate * Triggering
2B67 1 psec/cm to 5sec/ecm, 1-2-5 5X Internal, External, Line; amplitude-level |$ 210 | 188
Single Sweep sequence. selection; ac or dc-coupled; automatic
or free run; = slope.
3B1 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
and delayed sweeps). sweep only) or free-run; = slope.
3B2 2 psec/cm to 1sec/ecm, 1-2-5 No Internal, External, Line; Amplitude-level |$ 650 | 190
Calibrated sequence. Continuously vari- selection; ac or dc coupled; == slope.
Sweep Delay able calibrated delay from 5
psec to 10.5 sec.
3B3 0.5 psec/cm to 1 sec/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
Single Sweep ly variable calibrated delay and line plus single sweep.
: from 0.5 psec to 10 sec.
3B4 0.2 pusec/cm to 5sec/em, 1-2-5| up to |Internal, External, External =10, Line; am-| $ 400 | 197
Direct-Reading 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-
Single Sweep nsec/cm. matic, or normal modes; =+ slope.
TR | Equivalent sweep rates 0.2 10X  |Internal or External, == slope. $ 650 2070
~ Sampling Sweep nsec/cm to 10 usec/em, 1-2-5
~ [use with 3S3 or sequence.

* Variable between steps, uncalibrated.

6



Reference Chart
o e e ey G R

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.
Passband Calibrated Sensitivity * Input 2
mein, Tyge (3-db down) (ac or dc coupled) frice | Poge
2A60 dc—1 Mc. 50 mv/cm—50 v/cm in 4 steps. 1 megohm shunted by | $ 105 | 187
47 pf, 600 volts max.
2A61 Low-Level 0.06 cps—300 kc | 10 uv/cm—20 mv/cm, 1-2-5 sequence.| 10 meg—50 pf; ==5v $385 | 187
Differential (ac—coupled only)
2A63 Differential dc — 300 ke. 1 mv/em—20v/cm, 1-2-5 sequence. $ 150 | 188
50:1 rejection ratio
3A1 Dual-Trace dc — 10 Mc. 10 mv/em—20 v/cm, 1-2-5 sequence. $ 450 | 189
(Identical Channels)
3A2 Dual-Trace dc—500 ke 10 mv/cm—10v/cm, 1-2-5 sequence. $ 500 | 190
(Identical Channels)
3A3 Dual-Trace Selectable 100 wv/cm—10v/em, 1-2-5 sequence. $ 790 | 191
Differential dc—5 ke or 1 megohm shunted by
dc—500 kc 47 pf, 600 volts max.
3A6 Dual-Trace dc—10 Mc. Identical to Type 3Al1 above but with $ 540 | 189
Identical Channels) internal delay line.
A72 Dual-Trace dc — 650 kc 10 mv/em—20 v/em, 1-2-5 sequence. $2751 193
(Identical Channe's)
3A74 Four-Trace dc — 2 Mc. 20 mv/cm—10v/cm, 1-2-5 sequence. $ 590 | 194
(Identical Channels)
3A75 dc — 4 Mc. 50 mv/cm—20 v/cm, 1-2-5 sequence. $175| 193
3C66 Strain Gage dc—5 ke 10 pstrain/div—10,000 pstrain/div, 120 Q strain gage | $ 400 | 198
1-2-5 sequence. bridge
353 Dual-Trace dc to equivalent $1500 | 200
Sampling 1 Ge. 5mv/cm—100 mv/cm, 1-2-5 sequence. | 100k, 2 pf ==3v max | (with
(Use with 3T77) (0.35 nsec rise-time) probes)
3576 Dual-Trace dc to equivalent | 2 mv/ecm—200 mv/cm, 1-2-5 sequence. 50 Q 2 volts $1100 | 201
Sampling 875 Mc pk-to-pk. max.
(use with 3T77) 4 (0.4 nsec risetime). dc-coupled
*Variable between steps, uncalibrated.

Digital plus analog displays are simultaneously presented on the Type 567 Oscilloscope and Type 6R1A Digital Unit. A Digital Readout
System consists of Types 567/6R1A and any of 3 combinations of vertical and horizontal Plug-In Units: Type 353/3T77, 3576/3T77, or
3A2/3B2. Other 2-Series and 3-Series Plug-In Units can be used for normal crt display, but do not provide digital readout.
X&Y Calibrated Input Calibrated Sweep Digital System
Plug-Ins Risetime Sensitivity Impedance | Sweep Range Delay Resolution Trigger Price
353/3177 0.35nsec | 5mv/cm to 100 k, 2 pf equiv. 0.2 External $5450
100 mv/cm nsec/cm to Through 10 or (includes 2
10 psec/cm approx. 100 dots probes)
3576/3177 0.4 nsec 2 mv/cm to 50 Q plus 10X 100 nsec per cm
’ 200 mv/cm magnifier $5050
" 3A2/3B2 0.7 usec | 10mv/em to | 1 Meg, 47 pf 2 usec/cm 5 usec to 1 psec to Internal $4450
10v/cm to 1sec/cm 10.5 sec | 10 msec clock or
rate ih External
decades
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* Type 531A * Type 533A * Type 535A Type 536
General Purpose | General Purpose Sweep Delay | X-Y Curve Tracer
Oscilloscope Oscilloscope Oscilloscope Oscilloscope
PLUG-IN UNIT TYPE  [PRICE | PAGE | SALIBRATED RISETIME AND PASSBAND OF OSCILLOSCOPE AND PLUG-IN UNIT
i 35 nsec 44 nsec
Wide-Band ~500 pv/cm 2 cps to 10 Mc 2 cps to 8 Mc
Hiah-Gai 25 nsec 33 nsec
Lo R 505 "“;’ E de fo 14Mc de to 10.5 Mc
mv/cm to 23 nsec 31 nsec
20 v/em dc to 15Mc dc to 11 Mc
Wide-Band 50 mv/cm to 23 nsec 31 nsec
1A2 Dual-Trace Unit $325 185 20v/ecm dc to 15Mc dec to 11 Mc
5mv/cm to 35 nsec 40 nsec
High-Gain §145 165 20 mv/cm 2 cps to 10 Mc 2 cps to 9 Mc
B Unit 50 mv/cm 25 nsec 35 nsec
to 20 v/ecm dc to 14 Mc dc to 10 Mc
Dual-Trace 50 mv/cm 26 nsec 35 nsec
C-A DC Unit $260 | 166 | 15 20v/cm de to 13.5Mc de to 10 Mc
High-Gain DC 1 mv/cm to 0.18 psec
D Differential $170 167 50 v/em dc to 300 ke, increasing to 2 Mc
E Low-Level AC $190 168 50 pv/em to 6 psec
Differential 10 mv/cm 0.06 cps to 20 ke, increasing to 60 ke
Wide-Band DC 50 mv/cm to 25 nsec 35 nsec
G Differential $190 169 20 v/em dc to 14 Mc dc to 10 Mc
Wide-Band
P S5mv/cm to 31 nsec 37 nsec
H e | 20 v/cm dc to 11 Mc de to 9.5 Mg
Fast-Rise DC 50 mv/cm to 23 nsec 31 nsecC
K Unit $145 171 20 v/cm dc to 15 Mc dc to 11 Mc
PRI 5mv/em to 23 nsec 35 nsec
- 2 3 to 15M
L High-Gain $210 172 v/em cps to c 3cps to 10 Mc
Unit 50 mv/cm to 23 nsec 31 nsec
20 v/em dc to 15 Mc dec to 11 Mc
Four-Trace 20 mv/cm to 25 nsec 35 nsec
M Unit $525 | 173 10 v/cm de to 14 Mc d
c to 10 Mc
25
— = e T
(0 Amplifier $525 174 : : . : : =
Unit 20 v/em Performs precise operations of integration, differentiation, function generation,
and linear or nonlinear amplification.
S Gokis 10 pstrain/div 60 pusec risetime, dc to ékc. Measures force, displacement, acceleration,
Q Unit g $325 176 to 10,000 strain . .. any mechanical quantity that can be converted to a change in resist-
ustrain/div ance, capacitance, or inductance.
Transistor 0.5 ma/em Supplies 5-nsec risetime pulse, 400-ma collector supply, 100-ma bias supply,
R Risefima Unit $325 178 e r::: i risetime and passband same as with K Unit.
Semiconduct 50
S Di?::z'ec-?igcgv:r; $260 160 :‘: écm 1 to 20 mo_fomard _current, 0 to 2 ma reverse current, risetime and passband
Unit 0.5 v/cm same as with K Unit.
Time-Base Generates 22 calibrated sweep rates from 0.2 usec/div to 2 sec/div plus 5X
T Generator $240 182 magnifier. Triggering facilities include Manual, Automatic, H. F. Sync and Line,
Unit either ac or dc coupled.
Differential- 50 mv/cm to 35 nsec 40 nsec
Z Comparator Unit $525 183 25v/em dc to 10 Mc dc to 9 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.

* Rack-Mount Models are available.




* Type 547

* Type 541A |* Type 543B |* Type 545B | * Type 544 | * Type 546 Display Type 551 Type 555 | T Type 581A [T * 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 UNIT
25 nsec 23 nsec 26 nsec 25 nsec
2 cps to 14Mc 2cps to 15Mc 2cps to 13 Mc 2 cps to 14 Mc
T5nsec 12.5 nsec 16.5 nsec 15 nsec
dc to 23 Mc dc to 28 Mc dec 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 1 dc to 27 Mc dc to 33 Mc
10.5 nsec 7 nsec 13 nsec 10.5 nsec
dc to 33 Mc dc to 50 Mc dc to 27 Mc dec to 33 Mc
30 nsec 30 nsec 30 nsec
2 cps to 12 Mc 2cps to 12 Mc 2cps to 12 Mc
18 nsec 20 nsec 18 nsec
dc 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
| dc to 15 Mc dc to 14 Mc dc to 15 Mc
° 12 nsec 14 nsec 12 nsec
| dc to 30 Mc dc to 25 Mc dc 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
dc to 20 Mc dc to 19 Mc dec to 20 Mc
14 nsec 16 nsec 14 nsec
dc to 25 Mc dc 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 6kc.

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.

same as with K Unit.

1 to 20 ma forward current, 0 to 2 ma reverse current, risetime and passband

either ac or dc coupled.

Generates 22 calibrated sweep rates from 0.2 usec/div to 2sec/div plus 5X
magnifier. Triggering facilities include Manual, Automatic, H. F. Sync and Line,

27 nsec
dc to 13 Mc

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

‘Uses ‘1" Series and Letter-Series Plug-In Units with Type 81 Adapter.




| Input Calibrated |Signal| Sweep | Equivalent | Samples Per System Beigie

Reference Information

nstru_menf Impedance rting Sensitivity |Delay | Delay | Sweep Time | Centimeter L i Price
Type 661 with Types
5TIA and 452 Unifs 50 Q 0.1 nsec No through| 1 nsec/cm 510, 20, External $3500 | 152
. b to 50, 100 or | Infernal
ype 661 with Types time | 100 usec/cm :
5TIA and 4S1 Units e 030 ivec Yes | base plus magnifier by i $3330 | 152
External
Type 661 with Types 2-200 mv/cm $3500 | 157
S5TIA and 4S3 Units 100% 2 pf 1035 nses 1-2-5 sequence e e (with probes)
*Type 561A Th h 0.2 n:ec/ ok Internal
with Types 3576 and 50 @ 0.4 nsec Yo Py Bt s / 10 or 100 or $2250 | 98
3777 Units s e External
plus 10X mag.
*Types 561A
with Types 353 ond| 100k, 2pf | 035msec | | 5000/ | No External |, $2630 | o
3T77 Units e
*Type 564 with Types Same features as Types 561A, 3576, 3T77 (above) plus SPLIT-SCREEN
B ] 00 | 04msec | TORAGE of signal information. $2700 | 102
*Type 564 with Types Same features as Types 561A, 353, 3T77 (above) plus SPLIT-SCREEN| $3100
383 and 3T77 Units 100k, 2pf | 0.35 nsec STORAGE of signal information. (with probes) 102
*Type 567 with Types
Same features as Types 561A, 3576, 3777 (above) plus DIGITAL READ-
?lﬁfé S17 e I A ok O4nsec OUT of pulse risetime, pulse amplitude, pulse width, time differences. $5050 1
*Type 567 with Types
Same features as Types 561A, 353, 3T77 (above) plus DIGITAL READOUT| $5450 111
?an:?;ssm’ S ] 100k, 2pf | 0.35nsec of pulse risetime, pulse amplitude, pulse width, time differences. (with probes)
* Rack Mount models are available O
Instrument Description i Price  |Page
Type 280 Trigger Countdown Allows timing systems to be synced up to 5 Gc. Output repetition rate $ 265 158
variable from 15 to 45 Mc.
Type 290 Transistor Switching-Time Measures fast transistors, short duty cycle measurements of delay time, $ 290 159
Tester risetime, storage time, and fall time.
Type 291 Diode Switching-Time Tester Measures fast-switching diodes, forward and reverse recovery. Response $ 185 160
i better than 0.35 nsec.

Horizontal

Tnsttisent Vertical Variable Drive Accel. A-B Bl [ Peoa
Axis Axis Parameters Potential Comparison g
Type ?70 presents an accurate grc!p}}ic 20 uafdiv 1o Lyl o PIc_:’re, screen, or
analysis of electron-tube characteristics 80 ol 50 v/di grid current vs. Ak y $1100 127
under almost any conceivable operating i g P plate or grid volt- i3 =
i 1-2-5 sequence | 1-2-5 sequence
condition. age.
Type 575 traces characteristic curves ]‘;a/;iciy o 102r8v/ /ddly o | Collector current
for both PNP and NPN transistors and R e & voltage, Base 4 kv Yes $1075 130
diodes on the face of a crt 10 mv/div to 10 mv/div to current & voltage
: 0.5 v/div 0.5 v/div e
Instrument Collector Supply Base Supply Calibrated Display Com?xg'ison Price |Page
-+ stepping, 4 to 12 steps
Type 175 adapts the Type 575 to meas- |0 to 20v or 0 to | per family, either repeti-| Vertical Axis— ,
urement of high power (NPN and PNP) |100v, or 0 to 100 v | tive or single family. Collector Current Q
~ transistors and diodes. Specifications |with 300-Q series |10 current positions—1 ma | Horizontal Axis— Yes $1475 | 1
~ apply ONLY when used with Type 575 |load resistor. to 1 amp/step; 5 voltage | Collector Voltage
Curve Tracer. positions — 0.02 to 0.5v/| Base Voltage
S step

10



Reference Information

Guard ; . .. | Frequency Output g
Instrument | Ranges | Accuracy Voltage Price | Page Instrument | Risetime Range Voltage Price |Page
: Permits mea- 10v 0 100 v
to 3, 10, suring an un- in-
30, 100, Loibait i Type 105 | 13nsec | 2R | dcross thein | $ 435 | 203
300 ph within 3% | pacitance $ 225 | 216 load
Type 130 | 0 to 3, 10, |of full scale | while elimin-
30, 100, ating effects 400 ke 0.1vito05v
300 ppuf of other ca- Type 107 | 3nsec i with 52-Q ter- | $ 190 | 204
pacitances. mination
. Frequency . Differential Input Ovutput >
Instrument Gain Raspaiiit Noise Level foul lipedence Hipeditics Price |Page
100X or 1-5 pv, rms, 10 megohms,
*Type 122 1000X 0.2 cps to 40 kc bt Yes 50 pf. 1000 ohms $ 135 | 208
Type 123 100X 3 cps to 25 ke ﬁf;‘;’;omsé:c; No 10megohms | 3lkilohms [$ 75 | 210
5cps to 17 Mc 50 pv or less 1 megohm,
b it it 21-nsec risetime | pk-to-pk, grounded hp 22 pf. 73 obms $ 465 232
% Frequency Specifications are at 3-db down.
* Rack-Mount models are available.

Main Pulse Output Trigger
Instrument Frequency Width Risetime Delay | Amplitude | Impedance Req. Price |Page
Type 109 275t0 700 cps | 0.5nsec to 300 nsec |  <0.25 nsec None | 0 to 50v 50 Q None $360 | 205
Type 111 0 to 100 ke 2 nsec to 0.1 usec 0.5 nsec 253;) ntsoec =0y 50 Q +5v $365 206
T Type 161 0 to 50 ke 10 usec to 0.1 sec 0.5 psec Variable | 0to =50v | 1—5kQ +3v $130 221
T Type 162 0 to 10 ke 100 psec to 10 sec 1 psec None 50 v 1kQ 15y 18139 | 222
T Type 163 0 to 500 ke 1 psec to 10 msec 0.2 psec Variable | 0to +25v [100Q—3.5kQ | +2v $130 | 223
T Type 160A Power Supply provides power for up to 7 Type 161 or 162 Generators, 5 Type 163 Generators, or 5 Type 360 Indicators. $190

Instrument Time-Mark Interval Sine-Wave Frequency Accuracy Stability T Price |Page

3 parts per million
for 24 hr. period

0.005% per hour

2 per decade from 1 pusec to 5 sec,

1thi o
separately or in timing combination. within 0.001 %

$ 625 | 224

Type 180A 5Mc, 10 Mc or 50 Mc

10 Mc $ 265 | 226

*Type 181 about 0.03%

* Rack-Mount models are available.

Tt 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.

1 per decade from 1 usec to 10 msec.

. . — Harmonic Output P i 1
Output Frequgncy | Ouf?uf Amph‘fude : Confant Jitsdenid .. PﬂFO Page
IR | Corirsomty ol um 30 Conpucy sl bun .| ey lom . gty 2in 0 |0

1
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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, relative
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 gereral 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 ke.
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

o

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-__
of one nanosecond will appear as approximately 1.414 nario-(‘)
seconds.

second viewed on an oscilloscope with a risetime capabilit :

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 10% and 90%
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.

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.
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TEKTRONIX-MANUFACTURED COMPONENTS

When standard commercially-available components do not
meet rigid requirements of Tektronix Oscilloscopes and associ-
ated instruments, and suppliers cannot fulfill adequately this
demand for these specialized components, Tektronix manu-
factures them.

Some of these special components manufactured by Tektronix
for exclusive use in its own equipment include cathode-ray

tubes, transformers, ceramic terminal strips, and etched cir-
cuitry—in addition to precision potentiometers, capacitors, wire-
wound resistors, inductors, semiconductor and solid-state
devices.

Designed compactly for reliability and efficiency these Tek-
tronix-manufactured components incorporate the highest stand-
ards of craftsmanship in meeting the special needs of particular
instruments.

CATHODE-RAY-TUBE PHOSPHOR DATA

The catalog description of each oscilloscope indicates
the phosphor normally supplied. However, for specific
applications, you may want to specify another phosphor.
The phosphor data chart will help in your selection.

For more specific information regarding the best-suited
phosphor for your particular application, please confer
with your Tektronix Field Engineer. He will know the

factors that must be considered in selection of a phos-

phor for any given application. For example, Type P11 is
excellent for waveform photography but due to its short
persistence, it is not well suited for applications requiring
visual observation of low speed phenomena.

Phosphors are rated in several parameters, such as color
of fluorescence or phosphorescence, persistence, etc. The
following table describes the more commonly used phos-
phors.

PHOSPHOR DATA CHART

: Relative ® | - Crystal © | _
Phosphor| Fluorescence | Phosphorescence | Brightness | Persistence Size Principal Use Comments
P1 Yellowish- Yellowish- 128 Medium Fine Slow Repetition Rate| Used to keep down flicker
Green Green Oscilloscope Displays| apparent at low rep. rates
__o such as 60 cps.
P2 Green Green 238 Medium Short* | Coarse General Purpose | Good compromise for high
Displays and low speed applications.
P4 White White 165 Medium Short | Coarse Television Pictures
(Image Displays)
P7  |Greenish-Blue Yellow 128 Long * Coarse Slow Speed
Displays
P11 Blue Blue 100 Medium Short | Medium Oscilloscope High blue light content and
Photography small spot size conducive
to sharp photographs.
P15 Blueish-Green | Blueish-Green 32 Short Fine Moving Film Poor for high-speed photog-
Photography raphy.
Flying Spot Scanner
Displays
P20 Green Creen 250 Medium Medium General Purpose
Displays
P31 Green Green 284 Medium 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 109% level).
© FINE = up to 4.9 u, MEDIUM = 50 p to 9.9 u, COARSE = 10.0 » and up.
*  Low-level persistence may last for minutes.
UNITS and ABBREVIATIONS used in this Catalog
Unit Name Abbfévio_tion Unit Name Abbreviation] - . Unit - Name Ahbref\ncmon B
cycles gigacycles Gc 102 meter centimeter cm 10°¢ farad microfarad uf
cycles megacycles Mc 10 second millisecond msec 10-° second nanosecond nsec
10 ohms megohms meg 10 meter millimeter mm 102 farad picofarad pf
10° cycles kilocycles ke 10°% second microsecond psec 10-'%? 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, 0.01 v/div to 50 v/div.
PASSBAND—Dc-coupled, dc to 4 Mc.
Ac-coupled, 2 cps to 3.5 Mc.
RISETIME—90 nsec at 0.1 v/ecm, 100 nsec at 0.01 v/cm.

INPUT—1 megohm, 40 pf.

HORIZONTAL
CALIBRATED SWEEP RANGE—O.5 usec/div to 0.2 sec/
div.
SWEEP MAGNIFIER—5X, extends sweep range to 0.1
psec/div. :
TRIGGER REQUIREMENTS—Internal: 0.5-div deflection.
External: 0.2 to =20v.

EXTERNAL INPUT—1.5 v/div.

CRT
DISPLAY AREA—S8 x 10 div. Each div equal to Y inch.

ACCELERATING POTENTIAL—1.85 kv.

OTHER CHARACTERISTICS
AMPLITUDE CALIBRATOR—S50 mv to 100 v, 1-kc square
wave.

POWER REQUIREMENTS—-IOS t6 125vor210to 250 v,
175 waits,

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.

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 pusec/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-usec/div sweep extends
the calibrated range to 0.1 usec/div. Accuracy is within
3% 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 speeds
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 sta-
bility control is preset to the optimum triggering point
and requires 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 mc, 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.

Trigger Requirements—Internal triggering—a sig-
nal large enough to produce a one-half division deflec-
tion. External—a signal of 0.2 v to =20 v.

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.

J310A

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 kc.

Accelerating Potential—1.85 kv accelerating po-
tential, electronically regulated, is applied to the flat-
faced cathode-ray tube. A P31 phosphor is normally
supplied.

Regulated Power Supply—Electronically-regulated
dc supplies insure stable operation over line-voltage
and load variations between 105 and 125 v or 210 and
250 v, 50 to 800 cycles.

Power Requirement—105v to 125v or 210v to
250 v, typically 175 watts.

The Type 310A will operate over the range of 50
to 800 cps, but at 800 cps about 4% greater line
voltage is required. This can be partially compensated
for by using the multi-tap primary on the power trans-
former.

Hluminated Graticule—The edge-lighted graticule
has 8 vertical and 10 horizontal 4 -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.

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 . .ccouvisumvmmsy $675

Each instrument includes: 1—P6006 probe (010-127), 1—3 to 2-
wire adapter (103-013), 1—BNC to binding-post adapter (103-
033), 1—3-conductor power cord (161-013), 1—green filter (378-
509), 1—red test lead (012-031), 2—instruction manuals (070-244).

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 016-012 ................ $50

For use on 210-250v, 50 to 60 cps only:
Order Part Number 016-013 ................ $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.
TRIGGER REQUIREMENTS—Internal: 0.5-div deflection.
External: 0.5 to 20 v.
EXTERNAL INPUT—1.4 v/div maximum sensitivity, dc
to 400 kc.

CRT
DISPLAY AREA—8 x 10 div. Each div equal to ‘/4 inch.
ACCELERATING POTENTIAL—9 kv.

OTHER CHARACTERISTICS

AMPLITUDE CAI.IBRATOR—SO mv to 100 v, 1-kc squure

wave.
POWER REQUlREMENTS—-'I 05to 125 vor 2] 0 to 250 v,
260 waﬂs. -
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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 YOLTS/
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 . . . even at low sweep-

repetition rates on this portable Type 317.

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 psec/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.




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 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 kc.

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.

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.

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—I105v to 125v or 210 v to
250v, 50 to 60 cps, typically 260 watts. Type 317
MODI101 operates on 50 to 400 cps supply, uses dc
fan motor.

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 volts
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.

lHluminated Graticule—The edge-lighted graticule
is divided into 8 vertical and 10 horizontal V" divi-
sions. Illumination is controlled by a front-panel knob.

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.

Cabinet Model—Dimensions are 123" high by
8% " wide by 192" deep. Net weight is 334 pounds.
Shipping weight is 47 pounds, approx.

TYPE 317 (50 to 60 cps operation) .......... $875

Each instrument includes: 1—Pé006 probe (010-127), 1—3 to 2-
wire adapter (103-013), 1—BNC to binding-post adapter (103-033),
1—3-conductor power cord (161-010), 1—green filter (378-509),
1—red test lead (012-031), 2—instruction manuals (070-297).

TYPE 317MOD101 (50 to 400 cps operation) .. $935
Each instrument includes: 1—P6006 probe (010-127), 1—3 to 2-
wire adapter (103-013), 1—BNC to binding-post adapter (103-033),
1—3-conductor power cord (161-010), 1—green filter (378-509),
l—red test lead (012-031), 2—instruction manuals (070-297).
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 (010-127), 1—3 to 2-
wire adapter (103-013), 2—BNC to binding-post adapters (103-
033), 1—3-conductor power cord (161-010), 1—guide track (351-
017), 1—green filter (378-509), 1—red test lead (012-031), 2—
instruction manuals (070-325).

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

Each instrument includes: 1—P6006 probe (010-127), 1—3 to 2-
wire adapter (103-013), 2—BNC to binding-post adapters (103-
033), 1—3-conductor power cord (161-010), 1—guide track (351-
017), 1—green filter (378-509), 1—red test lead (012-031), 2—
instruction manuals (070-325).

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 040-345 .............. $12.00

U. S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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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. Also, the lowest operating temperature is
—15°C, while the highest operating temperature (with-
out batteries is 455°C. 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.

Operating temperature range on the internal batteries
is from 0°C to 440°C and —15°C to +55°C with ex-
ternal power at altitudes to 15,000 feet. Non-operating
temperature range is —55°C to 4 75°C without batteries
and —40°C to +75°C with batteries at altitudes to
50,000 feet.

YERTICAL
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CHARACTERISTIC SUMMARY

VERTICAL

CALIBRATED SENSITIVITY—O0.01 v/div to 20 v/div,
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—I1v
peak-to-peak at 1 kc in-
creasing to 3v peak-to-
peak at 6 Mc.

INPUT—Sensitivity: With 5X MAG on, 1 v/div
ES%
Bandwidth: DC to at least 1 Mc.
Impedance: 100 k paralleled by ap-
prox. 30 pf.
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'DISPLAY AREA—éx 10 dlv Each dw equal to v. inch.
ACCEI.ERATING POTENTIAL—4 kv

OTH ER CHARACT ERISTICS

AMPLITUDE CALIBRATOR——SOO -mv square wave peak-
to-peak and internal 40 -mv square wave peak-to- peok
at approx. 2 kc : ;

POWER _REQUIREMENTS——Approx, 700 ma from 10 size
D batteries or a dc supply of 11.5v to 35v. Approx.
20 watts from an ac supply of 115v :l:'lO‘/. 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%.

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 8.5 pf. 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
on all sweep speeds.

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 6 Mc. For external triggering: a signal
of 1v peak-to-peak at 1kc 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 +=59% with the 5X MAG on. Input

impedance is 100 kilohms +59% 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 3% (within 4%
from —15°C to +55°C). 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
(approximately 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.

ENVIRONMENTAL CAPABILITIES for: vibration (operat-
ing)—0.025 inch peak-to-peak, 10 to 55 to 10 cps in 1 minute
sweeps (4G's) for 15 minutes on each axis. 3 minute vibra-
tion at resonance or 55cps (each axis). Shock (operating)—
20 G's one-half sine, 11-millisecond duration. Two shocks each
direction along each of the three major axes; total of 12 shocks.
Shock (non-operating}—60 G's, one-half sine, 11-millisecond
duration. One shock each direction along each of the three
major axies; total of 6 shocks. Humidity (non-operating}—
Meets Mil-Std-202B, method 106A (except freezing and vibra-
tion) through 5 cycles (120 hours). Transit (non-operating)—
Meets National Safe Transit test when factory-packaged. Vibra-
tion for one hour at slightly greater than one G. Eighteen-
inch drop in any orientation.

DIMENSIONS are 814" 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, (010-127), 1—3 to 2-wire
adapter (103-013), 1—3-conductor power cord, AC (161-015), 1—
3-conductor power cord, DC (161-016), 1—gray filter (378-547), 1—
BNC to binding-post adapter (103-033), 1—red test lead (012-031),
2—instruction manuals (070-425).

Set of ten rechargeable NiCd cells will operate the Type
321A for approximately 5 hours.
Order 10 — Part Number 146-005, $7.00 each
Total .......... $70

CARRYING CASE

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

Order Part Number 016-026 .................. $30

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




Vertical-Deflection System

Frequency Response—dc to 500 ke.

Sensitivity— _
0.05 volts/div to 50 volts/div.
4 calibrated steps.
Continuously variable between sreps, and o ap-
proximately 500 volts/div.

- Maximum Input Voltage—
- 600 volts (dc plus peak ac).

Horizontal-Deflection System

Waveforms Required—
Positive or negative-going sawtooth, 110 to 150.
volts excursion within the limits of —95 volts to
+ 170 volts. :
Gate, 45 to 75 volts positive same duration as the
sawtooth.

Frequency Response—dc to 100 kc.

Power Requirements—

DC Power
<+ 300 volts at 20 ma (unregulated)
4+ 225 volts at 35 ma (regulated)
— 170 volts at 23 ma (regulated).
AC Power
6.3 volts at 3.5 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.

Several indicators can be driven by a single Type
162 Waveform Generator. The Type 162, an indicator,
and a Type 161 Pulse Generator provide a calibrated
delayed sawtooth. The indicator used with a Type 122
Preamplifier permits low-level applications and increases
the sensitivity of the unit to 50 microvolts per division.

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.

VERTICAL-DEFLECTION SYSTEM

Frequency Specifications are at 3-db down

DC-Coupled Amplifier—Main vertical passband is
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.

¥ R p————




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 4 160 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.

SEQUENCE CONTROL

360

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 12"
high by 4% " wide by 14” deep. Net weight is 10
pounds. Shipping weight is 17 pounds, approx.

TYPE 360 INDICATOR ... . .ci6 0o samwnssns 5 uss BRT0

Each instrument includes: 1—P&006 probe (010-125), 1—inter-unit
power cable (012-016), 1—green filter (378-509), 1 set—mounting
hardware, 1—instruction manual (070-220).

and MONITORING SYSTEM

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 GENERATOR ...... $130
TYPE 162 WAVEFORM GENERATOR .......... $130
TYPE 163 FAST-RISE PULSE GENERATOR ...... $130
MOUNTING FRAME (Order Part Number 014-002) $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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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 add these
extremely useful features: 100 pv/cm sensitivity, single-
sweep operation, variable sensitivity and sweep-time con-
trols, intensity balance, beam finders, and other refine-
ments.

= HORIZONTAL —
DISPLAY

e

(T ——— (OWER BtAM

e

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.
INPUT—1 megohm, 47 pf.

HORIZONTAL
CALIBRATED SWEEP RANGE—1 pusec/cm to 5 sec/cm.

SWEEP MAGNIFIER—X2, X5, X10, X20; 5% accuracy
to 1 psec/cm.

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

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,
280 watts.
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AC or DC COUPLING, or inversion of the signal to the

o 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 applications.

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.

7. 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 uv/cm sensitivity,
or dual-beam X-Y curves at up to 0.1 v/cm sensitivity.

CALIBRATED SENSITIVITY from 100 uv/cm to 20 v/cm is
in 17 calibrated steps with 1-2-5 sequence, and accurate
within 3% of panel reading. Variable controls permit con-
tinuous adjustment uncalibrated from 100 uv/cm to approxi-
mately 50 v/cm.

PASSBANDS are dc to 50kec at 100 wv/cm, increasing to
dc to 100 ke at 200 wv/cm, dc to 200 ke at 1 mv/cm, dc to
400 ke at 50 mv/cm, and dc to 1 Mc at 0.2v/cm. Passbands
at lower sensitivities are dc to 300 ke at 0.5v/cm and 5v/cm,
dc to 500kec at 1v/ecm 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-
jection 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 1-kc sinewave, rejection ratios are 40,000:1 at 0.1 mv/cm,
20,000:1 at 0.2 mv/cm, 100:1 at 0.2 v/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 ke with 0.2 v/cm sensitivity. Measurements
are made with a common signal applied to both A and B
inputs.

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 speed is continuously variable un-
calibrated from 1 usec/cm to over 12 sec/cm.

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 speed 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
automatically lock out until reset or returned to normal opera-
tion.

Dual-beam presentation of electrocardiogram
vs. heart sounds (upper beam is ECG, lower
beam is heart sound). Heart sound was picked
up by microphone taped to chest.




Comparison of input and output waveforms.
Lower trace is result of passing upper wave-
form through an integrating network. Lower
trace is inverted.

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 pv/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 deftection 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.

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 thé relative posi-
tion of the trace when it is deflected from 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 0.5mv, 5my,
50mv, 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.

OVERALL DIMENSIONS are 15%/," high by 11,"” wide by
23%," deep. Net weight is 60 pounds. Shipping weight is
65 pounds, approx.

TYPE 502A QSCILIOSCOPE . ::i:nviiivnnieis $1050
Each instrument includes: 2—P6006 probes (010-125), 1—red test lead
(012-031), 2—AS510 binding-post adapters (013-004), 1—3 to 2-wire
adapter (103-013), 1—3-conductor power cord (161-010), 1—polarized
light filter (378-539), 2—instruction manuals (070-382).

TYPE RM502A OSCILLOSCOPE ............... $1150
Each instrument includes: 2—P6é006 probes (010-125), 1—red test
lead (012-031), 2—A510 binding-post adapters (013-004), 1—3 to 2-
wire adapter (103-013, 1—3-conductor power cord (161-010), 1—
polarized light filter (378-539), 1 set—mounting hardware,, 2—in-
struction manuals (070-382).

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
CALIBRATED SENSITIVITY—1 mv/cm to 20 v/cm.
PASSBAND—DC to 450 kc.

COMMON-MODE REJECTION—100:1 at about 1 mv/cm.
INPUT—1 megohm, 47 pf.

SWEEP GENERATOR
CALIBRATED SWEEP RANGE—1 psec/cm to 5 sec/cm.

SWEEP MAGNIFIER—X2, X5, X10, X20, X50; 5% accura-
cy to 0.1 psec/cm.

TRIGGER REQUIREMENTS—Internal: 0.5-cm deflection.
External: 0.5 to 10 v.

CRT
DISPLAY AREA—8 x 10 cm.
ACCELERATING VOLTAGE—3 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—5 mv and 0.5v, 300 to 500-
cps square wave.

POWER REQUIREMENTS—105 to 125v or 210 to 250v,
107 watts.
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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 20v/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.

DIFFERENTIAL INPUT provides an effective means of elim-
inating unwanted common-mode signals. Common-mode re-
jection ratio is 100:1 from 1 mv/cm to 0.2 v/em, and 50:1 from
0.5v/em to 20 v/cm.

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 about
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 DIFFERENCE between amplifiers, when both are in
plus (4) input and at equal sensitivities from 1 mv/cm through

2v/cm, does not exceed 1 degree up to 100 ke or 2 degrees up
to 450 ke.

SWEEP GENERATOR

SWEEP RANGE from 1 psec/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 the center portion of the
normal sweep to fill 10 em. X2, X5, X10, X20, or X50 magnifi-
cation is available. When the magnified sweep does not ex-
ceed 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.

SOURCE can be internal (',-cm deflection), external (V/,-
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 inter-
cept the beam current, and blank the crt screen except during
sweep time.

INTENSITY MODULATION can be accomplished by using o

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 109 at 400 cps,
and about 159% at 800 cps.

CABINET MODEL dimensions are 143" high by 10” wide
by 215" deep. Net weight is 29/, 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.

TYPE 503 OSCILLOSCOPE ................... $640

Each instrument includes: 2—A510 binding post adapters (013-004),
1—3 to 2-wire adapter (103-013), l1—green filter (378-514), 1—in-
struction manual (070-218).

TYPE RM503 OSCILLOSCOPE ................. $655
Each instrument includes: 2—A510 binding post adapters (013-004),
1—3 to 2-wire adapter (103-013), 1—3-conductor power cord (161-
022), 1 set—mounting hardware, 1—green filter (378-514), 2—instruc-
tion manuals (070-314).

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 ... .. i, $705
Each instrument includes: 2—A510 binding post adapters (013-004),
1—3 to 2-wire adapter (103-013), 1—3 conductor power cord (161-
022), 1 set—mounting hardware, 1—green filter (378-514), 2—instruc-
tion manuals (070-314).

SLIDE-OUT TRACK KIT (Part No. 351-050) ...... $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.

PG00 101 10meg@ 95pf  600v 010125  $22.00
P6023 101 B meg® 12pf  1000v 010065  $40.00
P&027 Wl lmegQ SAph 400v 010070 81250

U.S. Sales Prices f.o.b. Beaverton, Oregon
Please refer to Terms and Shipment, General Information page.
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CONSTANT INPUT IMPEDANCE
ELECTRONICALLY-REGULATED DC SUPPLIES
COMPACT CABINET OR RACK-MOUNT MODELS

CHARACTERISTIC SUMMARY
VERTICAL

CALIBRATED SENSITIVITY—5 mv/cm to 20 v/cm.
PASSBAND—DC to 450 kc.
INPUT—1 megohm, 47 pf.

HORIZONTAL
CALIBRATED SWEEP RANGE—1 psec/cm to 0.5 sec/cm.

TRIGGER REQUIREMENTS—Internal: 0.5-cm deflection.
External: 0.5 to 10 v. &

EXTERNAL INPUT—O0.5 v/cm maximum sensitivity.

CRT
DISPLAY AREA—8 x 10 cm.
ACCELERATING VOLTAGE—3 kv.

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR—25 mv and 0.5v, 300 to 500-
cps square wave.

POWER REQUIREMENTS—105 to 125v or 210 to 250 v,
93 waltts. .

VERTICAL-DEFLECTION SYSTEM

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

SENSITIVITY from 5mv/cm to 20v/cm is in 12 calibrated
steps with 1-2-5 sequence, and is accurate within 3%. A
variable control permits continuous adjustment uncalibrated
from 5mv/cm to approximately 50 v/cm.

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 1 cps with optional 10X probe.

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

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%.
Sewep rate is variable between steps uncalibrated from
1 usec/cm to over 1.2 sec/cm.

EXTERNAL HORIZONTAL INPUT provides for horizontal
deflection using an external source. Sensitivity is variable
from a maximum of 0.5 v/cm.
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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 ('5-cm deflection), external (1/;-
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 dc.

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 159% at 800 cps.

CABINET MODEL dimensions are 14%," high by 10” wide
by 215/3" 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: <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>