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OUR CONTINUING CREED

is that of serving Tektronix customers with
products and policies that are unexcelled in
the electronics industry and limited only by
the current state of the art.
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COVER ILLUSTRATION—Differential input for both ver-
tical and horizontal amplifiers facilitates display of
roulette patterns with the new Type 502 (page 71).
The seven-point star is formed by two sine waves with
a frequency ratio of 3 to 4. Roulette displays can be
extremely useful in the measurement of small frequency
differences, and are usually easier to interpret than
lissajous figures at high ratios.
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About the Company...

Tektronix was organized in 1946 to manufacture cathode-ray
oscilloscopes. To an unusual degree, Tektronix oscilloscopes have
met with the approval of the ultimate user, enabling the company
to grow by expanding its product lines and services.

Throughout this continuing growth period Tektronix is striving
to produce instruments with the quality and utility demanded by
the fast-moving electronic industry. High employee morale,
fostered by an employee-management relations program that gives
employees a voice in company operations, a fair share of company
profits, and steady year around employment, contributes greatly
to this aim.

Realizing the complexity of the modern cathode-ray oscillo-
scope, Tektronix continually strives to provide the best in field
maintenance help, and the utmost speed in replacement parts
service. Helping to keep existing Tektronix instruments in efficient
operation is as much a responsibility as developing new instru-
ments to meet the future needs of the industry. Tektronix is mak-
ing every effort to continue serving its customers with the highest
quality in both product and service.

Tektronix, Inc., an Oregon Corporation, Portland 7, Oregon, U.S. A
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GENERAL INFORMATION

Terms and Shipment

For domestic orders, placed in accordance with the
normal Tektronix marketing practices, our terms are net
thirty days. Shipping delay may be prevented by estab-
lishing credit at the time of placing your order. When
desirable, COD shipments can be arranged. Normally
all prices and original quotations are f.o.b. factory.

Unless otherwise specified on your order, shipment
will be made via Motor Freight. If another carrier is
specified, shipment will be made at full valuation unless
your order instructs differently. In case air shipment and
full valuation are desired, please specify whether Air
Express or Air Freight. Lacking specification, Air Freight
and full valuation will be chosen.

Export Orders

To provide our overseas customers with instruments at
prices based on eminently fair exchange rates, assistance
in ordering, and most important, service after receipt of
their instruments, Tektronix has established authorized
distributors in many overseas countries. To take advan-
tage of these services, available ONLY through your
AUTHORIZED TEKTRONIX DISTRIBUTOR, and to eliminate
the necessity of paying a premium for our instruments,
please direct all inquiries and orders to the TEKTRONIX
DISTRIBUTOR in your country. Customers in a country not
presently served by an authorized Tektronix distributor
are asked to send all inquiries and orders directly to Tek-
tronix, Inc., Portland, Oregon.

Delivery

Acceptance of purchase orders is indicated by our ac-
knowledgement, and estimated shipment time is given
from date of acknowledged acceptance. Every effort
is made to meet the estimated shipment date, but there
is the possibility that circumstances beyond our control
might make it impossible to meet the quoted schedules.

Field Maintenance

Tektronix Field Maintenance is provided as a service
to our customers. Work is expedited whether or not
the instrument is in warranty.

Should replacement parts be required, whether at no
charge under warranty or at established net prices,
notify us promptly, including sufficient details to identify
the required parts. We will ship them transportation
paid (via air to meet emergencies, if requested) as soon
as possible, usually within 24 hours.
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Requests for repairs or replacement parts should in-
clude type number and serial number and should be
directed to the Tektronix Field Office or Representative
in your area. In an emergency, please wire or phone
Field Engineering, Tektronix, Inc., Portland, Oregon. This
procedure will assure you the fastest possible service.

If an instrument must be returned to the factory for
repairs, notify Field Engineering directly or through your
Tektronix Field Office or Representative, indicating
type number and serial number, and you will be
notified at once as to procedure to be followed. PLEASE
DO NOT RETURN AN INSTRUMENT BEFORE RECEIVING
DIRECTIONS. Instruments and parts returned from coun-
tries other than the United States must be accompan-
ied by an invoice to clear through customs.

It is standard practice for Tektronix to incorporate
improvements in production instruments as they are de-
veloped in our laboratories. When it is feasible to add
such improvements in the field, modification kits are
made available to those who wish to modernize their
own instruments.

For customers who have large quantities of Tektronix
instruments and wish to equip their maintenance de-
partments with factory-tested components, integrated
kits of parts are available. Kits are designed to cover
expected needs of a group of ten instruments of the
same type.

Warranty

All Tektronix instruments are fully guaranteed against
defective materials and workmanship for one year. Tek-
tronix transformers, manufactured in our own plant,
carry an indefinite warranty.

Any questions with respect to the warranty mentioned
above should be taken up with your Tektronix Field
Engineer.

Overseas Warranty Replacements

The same general warranty policies above apply; how-
ever, surface shipment will be made prepaid C.I.F. port
of unloading. Customers requesting air shipment for emer-
gency replacements will be invoiced for one-half of the
shipment charges and Tektronix will assume the remain-
der of these charges C.I.F. airport of destination.







TEKTRONIX FIELD SERVICES

Tektronix Customers are urged to take advantage of the
many field services available to them through Tektronix Field-
Engineering Offices, Engineering Representatives, and Over-
seas Engineering Organizations. Some of these services are
described below.

¢  Ordering—There are many
types of oscilloscopes, each de-

: signed for a s;?ecific application If you are responsible for the maintenance of a large quanti-
- area. Your Field Engineer can ty of Tektronix Instruments, ask your Field Engineer about the

help you select the one best free factory training course in maintenance and calibration.
suited to your present and fu-

ture needs, and he will be hap-
" py to arrange a demonstration
of the instrument.. ... in your
application if you so desire.

If you are a Purchasing Agent
or Buyer, your Field Engineer
or his secretary can help you with information on prices, terms,
shipping estimates, and best method of transportation on in-
struments, accessories, and replacement parts.

Applications—Perhaps the
answers you need in a specific
 application can be obtained
_ faster and easier through use
» of your Tektronix Oscilloscope.
: Your Field Engineer can help
you find out, and if use of your
~ oscilloscope is indicated, help
b you with procedures. He may
% also be able to suggest many
time-saving uses for your oscil-
loscope in routine checks and
measurements.

Operation—Your Tektronix
Oscilloscope can be most use-
ful to you when you are familiar
with all control functions. Your
Field Engineer will be glad to
demonstrate the use of your in-
strument in various applications
to help you become more fa-
miliar with its operation. If your
instrument is to be used by sev-
eral engineers, your Field Engi-
neer will be happy to conduct
informal classes on its operation
in your laboratory.

Instrument Reconditioning
—An older Tektronix Oscillo-
scope, properly reconditioned,
can give you many additional
years of service. Your Field En-
gineer will gladly explain the
advantages and limitations of
factory reconditioning, and
make the necessary arrange-
ments if you decide in favor of it.

Many major repair and re-
calibration jobs can be per-
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Maintenance— Tektronix
willingly assumes much of the
responsibility for continued ef-
ficient operation of the instru-
ments it manufactures. If you
should experience a stubborn
maintenance prob | em, your
Field Engineer will gladly help
you isolate the cause. Often a
telephone discussion with him
will help you get your instru-
ment back into operation with
minimum delay. If yours is a

large laboratory, your Field Engineer can be of service to your
maintenance engineers by conducting informal classes on test
and calibration procedures, trouble-shooting techniques, and
general maintenance.

formed at a nearby Field Re-
pair Station. Ask your Field En-
gineer about this at-cost service
to Tektronix customers.

Communications — Your
Field Engineer is a valuable
communication |ink between
you and the factory. He knows
the exact person to contact in
each circumstance, and he can
reach that person fast and easi-
ly. Let him help speed your
communications with the fac-
tory on any problem related to
your Tektronix Instruments.



Oscilloscopes with Plug-In Preamplifiers

REFERENCE

MAIN SPECIFICATIONS of TEKTRONIX OSCILLOSCOPES

Vertical Frequency Price
Response (with Signal Calibrated Sweep Accelerating (ilifiout Complete
Type 53/54K Unit) Delay Sweep Range Magnifier Sweep Delay Potential plug-in units) Specifications -
TYPE 533 dc to 15 me 0.02 usec/em | 2, 5,10, 20 $1050 Page 11 [~
0.2 usec None 10 kv .
TYPE 543 dc to 30 mc to 5 sec/cm 50, 100x $1200 Page 26A
TYPE 541 0.02 usec/cm
Fast-Rise dc to 30 mc 0.2 psec to 5 sec/cm 5x None 10 kv $1145 Page 23 -
TYPE 545 0.02 psec/cm 1 usec to
Fast-Rise dc to 30 mc 0.2 pusec to 5 sec/cm 5x 0.1 sec 10 kv $1450 Page 27 -
TYPE 551 dec to 25 mc 0.02 psec/cm
Dual-Beam both beams 0.2 psec to 5 sec/cm 5x None 10 kv $1725 Page 31 '
-
Plug-In Preamplifiers for Type 530-Series,
-
e Risetime of Combination — Plugged into Type 5
Deflection Factor S35 543-541-545 551 531-535-536 532
TYPE 53/54A 0.05 v/em
Wide-Band DC to 200 i 0.025 psec 0.018 pusec 0.02 psec 0.035 usec 0.07 psec
5 mv/cm to 0.0 il
T::;-Ed 5:/5:8 0.05 v/cm .035 psec 0.03 psec 0.035 psec 0.04 usec
Hil :-G:':I 0.05 v/cm O e
gh-Gain to. 20 v/ om 0.025 usec 0.018 usec 0.02 usec 0.035 psec
TYPE 53/54C 0.05 v/cm sk eitis 5 lf
Dual-Trace DC 1o 20 v/cm i usec ‘ usec .016 psec 0.035 usec 0.07 usec
TYPE 53/54D . / " .
High-Gain DC bl d 0.18 usec 0.18 usec 0.18 usec 0.18 usec 0.18 usec <
; . 50 v/em
Differential ‘
TYPE 53/54E 50 uv/ :
Low-Level AC s 6 usec 6 usec 6 usec 6 usec 6 psec
. . 10 mv/cm
Differential ,
TYPE 53/54G 0.05 v/ I
Wide-Band DC ki 0.025 psec 0.018 psec 0.02 psec 0.035 psec 0.07 psec
. ; to 20 v/cm
Differential
TYPE 53/54H -
DC Coupled High- 0.005 v/cm 0.031 usec 0.023 psec 0.025 usec 0.037 usec 0.07 usec
Gain Wide-Band to 20 v/cm h
TYPE 53/54K 0.05 v/em
Fast-Rise DC 5o SO wlOn 0.023 pusec 0.012 usec 0.014 psec 0.031 usec 0.07 psec .
5
TYPE 53/54L A ';':/‘:'m 0.023 psec 0.015 usec 0.023 psec 0.035 psec
Fast-Rise ey 0.07 usec .
. . . Y
High-Gain i A0 v 0.023 pusec 0.012 psec 0.014 usec 0.031 usec
-_—
e
Oscilloscopes without Plug-In Preamplifiers
Calibrated i Sy Vertical Calibrated Sweep Accelerating ! Complete L]
Deflection Factor Risetime Passband Sweep Range Magnifier Potential Price Specifications [N
200 pv/cm
TYPE 502 to 1 mv/cm 3.5 pusec dec to 100 ke
1 usec/cm i
Dual-Beam 1 mv/cm to to 2, 5,10, 3 kv $795 Page 71
and X-Y 50 mv/cm 1.0 usec dc to 350 kc and 20x i
5 sec/cm &
Curve Tracer 50 mv/cm to
20 v/em 0.7 usec dc to 500 kc
TYPE 517A 0.01 pusec/cm w
High-Speed 0.05 v/em 0.007 usec to 20 usec/cm 24 kv $3500 Page 77 T B
TYPE 524AD | 0.015 v/cm 0.1 usec/cm to |
Television to 50 v/cm 0.035 usec dc to 10 mc 0.01 sec/cm 3x and 10x 4 ky $1180 Page 83
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CHART

for Convenience in Making Preliminary Comparisons

Oscilloscopes with Plug-In Preamplifiers

Vertical Frequency . Price
Response (with Signal Calibrated Sweep Accelerating (without Complete
Type 53/54K Unit) Delay Sweep Range Magnifier Sweep Delay Potential plug-in units) Specifications
I TYPE 531 0.02 psec/cm
General Purpose dec to 11 mc 0.25 usec to 5 sec/cm 5x None 10 kv $995 Page 15
Type 535 0.02 usec/cm 1 usec to
General Purpose dc to 11 me 0.25 usec to 5 sec/cm 5x 0.1 sec 10 kv $1300 Page 19
I Type 536 See Type 53/54T
X-Y Curve Tracer dc to 11 mc None Time-Base Gen. None 4 kv $995 Page 35
TYPE 532 0.2 pusec/cm
I General Purpose dc to 5 mc None to 5 sec/cm 5x None 4 kv $825 Page 39
Type 540-Series, and Type 550-Series Oscilloscopes
I Passband of Combination — Plugged into Type il Cansplate
333 543-541-545 231 531-535-536 532 Capacitance Price Specifications
dc to 14 mc dc to 20 mc dc to 18 mc dc to 10 mc dc to 5 mc 47 puf $85 Page 50
1 2c to 10 mc 2c to 12 mc 2c¢c to 10 me 2¢c to 9 mc 2c to 5 mc
47 puf $125 Page 51
dc to 14 mc dc to 20 mc dc to 18 mc dc to 10 mc dc to 5 mc
I dc to 15 mc dc to 24 mc dc to 22 mc dc to 10 mc dc to 5 mc 20 ppuf $250 Page 43
‘b dc to 2 mc dec to 2 mc dc to 2 mc dc to 2 mc dec to 2 mc 47 puf $145 Page 48
0.06 cycles 0.06 cycles 0.06 cycles 0.06 cycles 0.06 cycles
to 60 ke to 60 ke to 60 ke to 60 ke fo 60 ke k2 I Fane. 30
l dc to 14 mc dc to 20 mc dc to 18 mc dc to 10 me dc to 5 mc 47 ppf $175 Page 49
l dc to 11 mc dc to 15 mc dc to 14 mc dec to 9.5 mc dc to 5 me 47 ppf $175 Page 45
dc to 15 mc dc to 30 mc dc to 25 mc dc to 11 mc dc to 5 mc 20 ppuf $125 Page 46
I 3c to 15 me 3c to 24 mc 3cto 15 mc 3cto 10 me 3c to 5mc
20 puf $185 Page 47
dec to 15 me dc to 30 mc de to 25 mc dc to 11 mc dc to 5 mc
Oscilloscopes without Plug-In Preamplifiers
Calibrated - Vertical Calibrated Sweep Accelerating 3 Complete
Deflection Factor Risetime Passband Sweep Range Magnifier Potential Price Specifications
0.01 v/div
TYPE 310 to 0.1 v/div 0.1 usec 2c¢c to 3.5 mec 0.1 usec/div
5
3/ Portable 0.1 v/div to 0.2 sec/div Sx 1.8 kv $ 95 Page 57
to 50 v/div 0.09 usec dc to 4 mc
0.01 v/div
TYPE 316 to 0.1 v/div 0.035 pusec 2¢c to 10 me 0.2 usec/div k
1.8 k 725 P 61
3" Portable 0.1 v/div to 2 sec/div o . $ g
to 50 v/div 0.035 usec dc to 10 mc
TYPE 515A 0.05 v/cm 0.04 psec/cm
5 Portable to 50 v/cm 0.023 usec dc to 15 me to 2 sec/cm 5x 4 kv $750 Page 65
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APPLICATIONS GUIDE

Some of the known applications of Tektronix Instruments are presented
here, to help guide you in selecting instruments to fit your needs. Your
Tektronix Field Engineer or Representative can be very helpful in this
regard. If in doubt, please consult him before ordering. For his location
and phone number, please refer to the Field Office page in this catalog.

BIOPHYSICAL-MEDICAL

Cardiac Investigation, Diagnosis, Central Nervous
System Research, Cortical Research, Neural Ac-
tivity and Response

Type 535 Oscilloscope

Type 536 Oscilloscope

Type 551 Oscilloscope

Type 502 Oscilloscope

Type 532 Oscilloscope

Type 53/54C Dual-Trace Plug-In Unit

Type 53/54D Differential High-Gain Plug-In Unit
Type 53/54E Low-Level Differential Plug-In Unit
Type 122 Low-Level Preamplifier

Type 123 Preamplifier

Stimulation

Type 160-Series Waveform Generators
Type 360 Cathode-Ray Indicator
Type 126 Power Supply

CHEMICAL

Analysis and Research, General

Type 502 Oscilloscope
Type 532 Oscilloscope
Type 53/54D Differential High-Gain Plug-In Unit
Type 53/54E Low-Level Differential Plug-In Unit

Life-Time Testing and Photo-Sensitivity Analysis

Type 530-Series Oscilloscopes
Type 540-Series Oscilloscopes
Type 53/54 Plug-In Units

ELECTRONIC

Circuit Design

All Tektronix Oscilloscopes

Type 105 Square-Wave Generator
Type 130 L,C Meter

Type 190A Signal Generator

Type 180A Time-Mark Generator
Type 181 Time-Mark Generator
Type 570 Characteristic-Curve Tracer
Type 575 Transistor-Curve Tracer

Component Testing and Evaluation

All Tektronix Oscilloscopes
Type 105 Square-Wave Generator
Type 180A Time-Mark Generator

Type 190A Signal Generator
Type 130 L,C Meter

Computer Design

Type 530-Series Oscilloscopes
Type 540-Series Oscilloscopes
Type 53/54 Plug-In Units

Type 515A Oscilloscope

Type 130 L,C Meter

Type 105 Square-Wave Generator

Computer Servicing

Type 316 Portable Oscilloscope

Type 310 Portable Oscilloscope

Type 515A Oscilloscope

Type 533 Oscilloscope

Type 535 Oscilloscope

Type 53/54B Wide-Band High-Gain Plug-In Unit
Type 53/54C Dual-Trace Plug-In Unit

Type 53/54G Wide-Band Differential Plug-In Unit

Delay-Line Testing and Design

Type 530-Series Oscilloscopes

Type 540-Series Oscilloscopes

Type 53/54C Dual-Trace Plug-In Unit
Type 515A Oscilloscope

Type 517A High-Speed Pulse Oscilloscope
Type 180A Time-Mark Generator

Type 130 L,C Meter

Magnetic Field Investigation

Type 536 Oscilloscope

Type 535 Oscilloscope

Type 53/54B Wide-Band High-Gain Plug-In Unit
Type 53/54D Differential High-Gain Plug-In Unit
Type 53/54E Low-Level Differential Plug-In Unit
Type 53/54G Wide-Band Differential Plug-In Unit

Radar Design and Servicing

Type 540-Series Oscilloscopes
Type 551 Oscilloscope

Type 53/54 Plug-In Units

Type 180A Time-Mark Generator

Servo Design and Testing

All Tektronix Oscilloscopes

Sound Equipment Design and Testing

Type 502 Oscilloscope
Type 310 Oscilloscope
Type 105 Square-Wave Generator
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APPLICATIONS GUIDE

Transistor and Tube Development

Type 575 Transistor-Curve Tracer
Type 570 Characteristic-Curve Tracer
Type 517A Oscilloscope

Type 515A Oscilloscope

Type 530-Series Oscilloscopes

Type 540-Series Oscilloscopes

Type 53/54G Differential Wide-Band Plug-In Unit

Type 53/54C Dual-Trace Plug-In Unit
Type 53/54R Transistor Rise-Time Testing Unit

TV Station Use

Type 525 Waveform Monitor

Type 524AD Oscilloscope

Type 310 Oscilloscope

Type 316 Oscilloscope

Type 105 Square-Wave Generator
Type 130 L,C Meter

TV Receiver Production Testing

Type 524AD Oscilloscope
Type 105 Square-Wave Generator

GEOPHYSICAL

Equipment Design

All Tektronix Oscilloscopes

Electrical and Mechanical Characteristics of Soils

Type 502 Oscilloscope
Type 532 Oscilloscope
Type 53/54C Dual-Trace Plug-In Unit

Type 53/54D Differential High-Gain Plug-In Unit

Type 53/54E Low-Level Differential Plug-In Unit
Type 122 Low-Level Preamplifier

Field Equipment Maintenance

Type 502 Oscilloscope

Type 515A Oscilloscope

Type 310 Portable Oscilloscope
Type 316 Portable Oscilloscope

INDUSTRIAL

Stress and Impact Analysis

Type 502 Oscilloscope

Type 536 Oscilloscope

Type 532 Oscilloscope

Type 53/54 Plug-In Units

Type 122 Low-Level Preamplifier

Metal Fracture Investigation

Type 502 Oscilloscope
Type 536 Oscilloscope
Type 531 Oscilloscope
Type 53/54 Plug-In Units
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(Continued)

Type 160-Series Waveform Generators
Type 360 Cathode-Ray Indicator

Rotating Machinery Investigations

Type 502 Oscilloscope

Type 532 Oscilloscope

Type 53/54C Dual-Trace Plug-In Unit

Type 53/54D High-Gain Differential Plug-In Unit
Type 53/54E Low-Level Differential Plug-In Unit
Type 121 Wide-Band Preamplifier

Type 122 Low-Level Preamplifier

Transient Monitor

Type 515A Oscilloscope

Type 535 Oscilloscope

Type 533 Oscilloscope

Type 53/54C Dual-Trace Plug-In Unit

Vibration Analysis

Type 502 Oscilloscope

Type 536 Oscilloscope

Type 532 Oscilloscope

Type 53/54C Dual-Trace Plug-In Unit

Type 53/54D High-Gain Differential Plug-In Unit
Type 53/54E Low-Level Differential Plug-In Unit
Type 122 Low-Level Preamplifier

Hydraulic Systems Analysis

Type 502 Oscilloscope
Type 530-Series Oscilloscopes
Type 53/54 Plug-In Units

MISCELLANEOUS SERVICE

Ballistic (weapon and explosive testing)

Type 533 Oscilloscope
Type 535 Oscilloscope
Type 53/54C Dual-Trace Plug-In Unit

Surge Distribution in Transformers

Type 530-Series Oscilloscopes
Type 540-Oscilloscopes
Type 53/54G Wide-Band Differential Plug-In Unit

High Voltage, Surge and Breakdown Testing

Type 517A Oscilloscope

Type 105 Square-Wave Generator
Type 107 Square-Wave Generator
Type 190A Signal Generator

Response of Surge-Measuring Equipment

Type 517A Oscilloscope

Type 540-Series Oscilloscopes

Type 53/54K Fast-Rise DC Plug-In Unit

Type 53/54L Fast-Rise High-Gain Plug-In Unit
Type 53/54H High-Gain DC Plug-In Unit




APPLICATIONS GUIDE

(Continued)

Hydrogen Thyratron Research and Testing Type 53/54C Dual-Trace Plug-In Unit

Type 517A Oscilloscope T ansdacors

Type 530-Series Oscilloscopes :

Type 540-Series Oscilloscopes Type 502 Oscglloscope

Type 53/54 Plug-In Units Type 536 Oscilloscope

Type 532 Oscilloscope

Input-Output Comparison Type 53/54 Plug-In Units

T 122 Low-Level Preamplifier
Type 530-Series Oscilloscopes e Qe P

T 123 P lifier
Type 53/54C Dual-Trace Plug-In Unit YPe reamplimi
Type 122 Low-Level Preamplifier

NUCLEAR
Microwave Generator Modes

Alpha Particle Detector Amplification
Type 530-Series Oscilloscopes

Type 540-Series Oscilloscopes Type 122 Low-Llevel Preamplifier

Type 53/54 Plug-In Units Energy Spectrum Indicator

Missile Check-Out Racks Type 541 Oscilloscope
Type RM30 and RM40-Series Oscilloscopes Type 53/54K Fast-Rise Plug-In Unit

Type 53/54 Plug-In Units

Equipment Design
Type RM15 Oscilloscope o o 9

Type RM16 Oscilloscope Type 530-Series Oscilloscopes
Type 540-Series Oscilloscopes
Radioactive Decay Energy Spectrum Type 53/54 Plu_g-ln Units
Die $13% Cosiomrn
Type 53/54K Fast-Rise Plug-In Unit P "
Sequence Control PHOTOGRAPHY, OPTICS

Type 360 Cathode-Ray Indicator Light Intensity and Film Density Measurements,

Shutter Speed Accuracy Test
Sonic-Echo Materials Testing utter Speed Accuracy Tests

All Tektronix Oscilloscopes
Type 530-Series Oscilloscopes 3

Type 53/54 Plug-In Units Sequence Exposure Timing, Shutter Synchroniza-

. . tion Measurements
Telemetering Monitor

Type 360 Cathode-Ray Indicator
Type RM15 Oscilloscope

Type 530-Series Oscilloscopes

Type 53/54C Dual-Trace Plug-In Unit

Type 535 Oscilloscope
Type 545 Oscilloscope
Type 53/54 Plug-In Preamplifiers

Thermocouple Radiation Measurements, Photo-

electric Radiation Measurements
Time-Shared Microwave Systems

Type 530-Series Oscilloscopes
Type 535 Oscilloscope Type 53/54D Differential High-Gain Plug-In Unit
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OSCILLOSCOPES
with PLUG-IN PREAMPLIFIERS

Cathode-Ray Oscilloscopes in this section have
the necessary basic characteristics for use, with one

of the plug-in preamplifiers, as a general-purpose

laboratory instrument. In addition, many special-
ized application areas can be entered with the

same oscilloscope by plugging in the appropriate
preamplifier.







TYPE 530-SERIES OSCILLOSCOPES

TYPE 533 CATHODE-RAY OSCILLOSCOPE

Versatility

Nine Available Plug-In Preamplifiers— Wide Band,
Dual Trace, Low Level, Differential, and others for
specialized applications.

High Performance

DC-to-15 MC Main Vertical Amplifier

Easy Operation
24 Calibrated Direct-Reading Sweep Rates

Sweep Magnification— 2, 5, 10, 20, 50, and 100
Times

Preset Triggering— Eliminates triggering adjustments
in most applications.

Single Sweep Operation— Lockout-Reset Circuitry for
one-shot recording.

High Writing Rate— 250 cm/pusec. 10-kv accelerat-
ing potential assures bright trace for operation in
single-sweep applications, and with low sweep
repetition rates.
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GENERAL DESCRIPTION

The Type 533 is a dependable laboratory oscillo-
scope with special features that make it extremely ver-
satile and easy to operate. The dc-to-15 mc main verti-
cal amplifier provides for a wide range of application
coverage through Type 53/54 Plug-In Preamplifiers. 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 dual-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 0.022 usec.
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TYPE 533 OSCILLOSCOPE

The Type 533 vertical deflection system is designed
for use with any one of the Type 53/54 Plug-In Pre-
amplifiers. In order to operate the Type 533, one of
the preamplifiers must be plugged in.

Type 533 passband and risetime with the following
plug-in units:

Type 53/54A— DC to 14 mc— 0.025 pusec.

Type 53/54B— DC to 14 mc— 0.025 psec, at 0.05
v/em to 50 v/em...2 cycles to 10 mc— 0.035
usec, at 5 mv/cm to 0.05 v/cm.

Type 53/54C— DC to 15 mc— 0.023 psec.

Type 53/54D— DC to 350 kc at 1 mv/cm, increasing
to 2 mc at 50 mv/cm.

Type 53/54E— 0.06 cycles to 60 kc.

Type 53/54G— DC to 14 mc— 0.025 psec.
Type 53/54H— DC to 11 mc— 0.031 psec.
Type 53/54K— DC to 15 mc— 0.023 psec.

Type 53/54L— DC to 15 mc, 0.023 psec at 0.05 to
40 v/em— 3 cycles to 15 mc, 0.023 psec at 5
mv/cm to 4 v/cm.

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.

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

HORIZONTAL-DEFLECTION SYSTEM

A miller runup type sweep generator is used in the
Type 533. Inverse feedback in the timing circuitry as-
sures excellent linearity. Characteristics of this circuitry
make possible the wide range of 0.02 psec/cm to 15
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, 50 usec/cm, 0.1, 0.2, 0.5, 1, 2, 3,
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 psec/cm to 15 sec/cm.
An indicator light warns the operator when the sweep
is uncalibrated. Calibration accuracy of the fixed sweep
rates will typically be within 1% of full scale, and in all
cases within 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 psec/cm, accuracy
is within 5% of the displayed portion. An indicator
light warns the operator when the maximum calibrated
rate is being exceeded.
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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 presses the reset button.

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.

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 for triggering the sweep
at a selected amplitude level on the triggering wave-
form. Triggering source can be internal, external, or
the line frequency, either ac or dc-coupled. The trig-
gering 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— 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.

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 v to 50 v.

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 10v/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. Input
impedance is approximately 45 uuf paralleled by 1
megohm.

OTHER CHARACTERISTICS

Accelerating Potential— 10-kv accelerating po-
tential assures bright display when using fast sweeps
at low repetition rates, and in single-sweep applica-
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TYPE 533 OSCILLOSCOPE

tions. A new Tektronix cathode-ray tube is used in the
Type 533. It is a 5” flat-faced metallized precision tube
with helical post-accelerating anode that provides a
full 6-cm x 10-cm viewing area. For best results over
the wide sweep range of the Type 533, a P2 phosphor
is normally furnished with the instrument.

Dual-Trace Blanking— When the Type 53/54C
Dual-Trace Plug-In Unit is used in its chopped mode the
switching transients are blanked. Chopping lines be-
tween traces are eliminated. (Type 53/54C Units under
serial number 14078 will require a minor modification).

Regulated Power Supply— Electronic regulation
compensates for line-voltage variations between 105
and 125 v, and for current-demand differences among
the plug-in preamplifiers.

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.

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 for external ap-
plications.

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.

Alignment of Cathode-Ray Tube—A molded ny-
lon handle on the crt socket facilitates alignment of the
cathode-ray tube.

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

Illuminated Graticule— An edge-lighted graticule
is marked in centimeter squares with two-millimeter
baseline divisions for convenience in making time and
amplitude measurements. lllumination is controlled by a
front-panel knob.

ELECTRON-TUBE COMPLEMENT

Vertical input amplifiers . ............ 2 12BY7A
CF and beam-position amplifiers ... ... 2 6BQ7A
Ouvutput amplifiers . ................. 2 6197

- Trigger amplifier . .................. 6U8
Trigger CF and vertical signal out ... ... 6BQ7A
Sweep generator . .....:..n6.00600 12AU6
Sweep generator CF . .. ............. 6BQ7A
Disconnect diode . .................. 6ALS
Unblank and holdoff CF . ... ......... 6BQ7A
THGOer eIt . . oo ns s snmuscinins s 6BQ7A
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Horizontal input CF ... ...oev i woes v 12AU6
Drtver amiplifiens .....cvevssmmues ss 2 6DKé
Output amplifierand CF .. ........... 2 O6BAS
Capacitance driver . ................ 6DKé
Positive multivibrator and CF . .. .. ... .. 6BQ7A
Negative multivibrator . ............. 12BY7
Sawtooth and gate CF ... ........... 6BQ7A
External horizontal amplifier ... ...... 6BQ7A
Trgger shoper ... :avas isamnas s 6U8
Cal multivibrator . ...... o0 vsmows o0 6U8
Cal output CF . . ... ... ... ... .. ... 6BQ7A

Dual-trace blanking and trigger amplifier 6U8

High-voltage oscillator . ............. 6AUS5
High-voltage rectifiers . .. ... ... ...... 5 5642
Regulator . ........ .. ... ... ....... 12AU7
Voltage reference ... ............... 5651
Series regulators . .. ................ 2 6080
Regulator amplifiers ... ............. 5 6AUé6
Comparator amplifiers ... ........... 2 12AX7
Series regulators . ....... .. ... .. ..., 4 12B4
Cathode-ray tube .................. T64P2
MECHANICAL SPECIFICATIONS

Ventilation— Safe operating temperature is main-
tained by filtered, forced-air ventilation.

Construction— Aluminum-alloy chassis and three-

piece cabinet.

Finish— Photo-etched anodized panel, wrinkle- fin-
ished cabinet.

Dimensions— 24" long, 13" wide, 163" high.
Weight— 611, pounds.

Power Requirements— 105-125v or 210-250 v, 50-
60 cycles, 500 watts with Type 53/54C unit plugged in.

Type 533, without plug-in units ........... $1050

Includes: 2—P410 probes
2—A510 binding-post adapters
1—Test lead (012-031)
1—F510-5 green filter (378-503)
1—Instruction manual

Optional Phosphors

P2 crt phosphor normally furnished,

Pl, P7; PI1l eplional ..::ivuessinuws No extra charge
Several other phosphors can be furnished on special
order.

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase
orders involving painted panels.

Price f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 531 CATHODE-RAY OSCILLOSCOPE

Wide Range of Vertical-Amplifier
Characteristics

Instant convertibility through inter-

changeable plug-in preamplifiers.

Excellent Transient Response
Main-unit vertical-amplifier risetime
—0.03 pusec.

Wide Sweep Range
0.02 psec/cm to 12 sec/cm.

Versatile Triggering Circuitry
Amplitude-level selection with preset
or manual stability control, and

fully-automatic triggering.

10-KV Accelerating Potential
Bright display at low repetition rates.

250-cm/ pusec writing rate.
Horizontal Input Amplifier

6-cm Linear Vertical Deflection

Balanced Delay Network

GENERAL DESCRIPTION

The Type 531 is a wide-range laboratory oscilloscope
capable of a great many specialized applications, in ad-
dition to its extended capabilities as an accurate time and
amplitude measuring instrument in the dc-to-10 mc area.
Basic specifications in sweep range, accelerating poten-
tial, and main vertical amplifier are such that a high de-
gree of versatility is achieved with one of the general-
purpose plug-in units. Nine plug-in preamplifiers are
available for conversion to possible future requirements.

A very practical initial combination is the Type 531
Oscilloscope with a Type 53/54C Dual-Trace Plug-In
Unit. This arrangement covers both dual-trace and single-
trace applications with passband requirements from dc to
10 mc at sensitivities as high as 0.05 v/cm. Later, if the
need arises, additional plug-in units can be purchased at
reasonable cost for wide-band high-gain, millivolt-sensi-
tivity, microvolt-sensitivity, and dc-differential uses.

A new three-piece cabinet design eases access to the
interior of the instrument. Either side of the cabinet can
be lowered out of the way or quickly removed by merely
releasing two quick-opening fasteners. When necessary,
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calibration adjustments or tube replacements can be made
without disconnecting the instrument or moving it from its
operating position.

VERTICAL DEFLECTION SYSTEM

DC-Coupled Output Amplifier—The wide-band
dc-coupled output amplifier with risetime of 0.03 usec is
factory adjusted for optimum transient response.

The Type 531 vertical deflection system is designed
for use with any one of the Type 53 or Type 53/54 Plug-
In Preamplifiers. In order to operate the Type 531, one
of the preamplifiers must be plugged in.

Type 531 passband and risetime with the following
plug-in units:

Type 53/54A — DC to 10 mc¢ — 0.035 pusec.

Type 53/54B — DC to 10 mc — 0.035 psec, at 0.05
v/em to 50 v/em. . .2 cycles to 9 cm—0.04 + sec,
at 5 mv/cm to 0.05 v/cm.

Type 53/54C — DC to 10 mc — 0.035 pusec.




TYPE 531 OSCILLOSCOPE

Type 53/54D — DC to 350 kc at 1 mv/cm, increasing
to 2 mc at 50 mv/cm.

Type 53/54E — 0.06 cycles to 60 kc.

Type 53/54G — DC to 10 mc — 0.035 psec.
Type 53/54H — DC to 9.5 mc — 0.037 psec.
Type 53/54K — DC to 11 mc — 0.031 psec.

Type 53/54L — DC to 11 mc, 0.031 psec at 0.05 to
40 v/cm — 3 cycles to 10 mc, 0.035 psec at 0.005 to
4 v/cm.

Please refer to specifications of individual plug-in
units for sensitivity and other characteristics. Description
of the plug-in units can be found in the catalog immedi-
ately following the plug-in oscilloscopes.

Balanced Delay Network—A signal delay of
0.25 usec is provided by the new balanced (push-pull)
delay network. Permits 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.

HORIZONTAL DEFLECTION SYSTEM

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

Calibrated Sweep Rates—The Type 531 has twen-
ty-four calibrated sweep rates. Main sweep control has
eight positions—0.1, 1, 10, 100 psec/cm...1, 10, 100
msec/cm. . .1 sec/cm. Multiplier positions of 1, 2 and 5
for each of the main sweep steps provide for a total of 24
calibrated sweep rates. The remaining three positions on
the multiplier switch are 2.5-to-1, 5-to-2 and 12-to-5
variable positions, making the sweep time continuously
variable from 0.1 usec/cm to 12 sec/cm. Calibration ac-
curacy of the fixed sweep rates will typically be within
1% of full scale, and in all cases within 3% . The 5x mag-
nifier applied to the 0.1-usec/cm sweep extends the
calibrated sweep range to 0.02 psec/cm.

Sweep Magnifier—Sweep magnification is obtained
by increasing the gain of the sweep output amplifier by
a factor of five. The center 2 cm of the trace is expan-
ded to fill the screen. Any one-fifth of the magnified
sweep can be displayed on the screen by rotating the
HORIZONTAL POSITION control. Accurate 5x magnifi-
cation is obtained on all ranges.

DC-Coupled Unblanking—DC coupling is provided
for the unblanking waveform, assuring uniform bias on
the cathode-ray tube for all sweep times and repetition
rates.
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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 for triggering the sweep at a
selected amplitude level on the triggering waveform. Trig-
gering source can be internal, external, or the line fre-
quency, either ac or dc-coupled. The triggering point can
be on either the positive or negative slope of the trigger-
ing waveform.

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

Automatic Triggering—Automatic level-seeking trig-
ger circuit provides dependable triggering for most appli-
cations. One simple setting assures positive sweep-trig-
gering 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 mega-
cycles, 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 30 megacycles.
Requires a signal large enough to cause about 2 cm de-
flection, or an external signal of about 2 v.

Trigger Requirements—Internal triggering—a sig-
nal large enough to cause 2-mm deflection. External
triggering—a signal of 0.2 v to 100 v.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep-output amplifier is through a
front-panel connector. Combination of a step attenuator
and variable attenuator makes the horizontal deflection
factor continuously variable from 0.2 v/cm to approxi-
mately 15 v/cm. Passband is dc to 240 kc. Input imped-
ance is approximately 40 uuf paralleled by 1 megohm.

OTHER CHARACTERISTICS

Accelerating Potential—10-kv accelerating poten-
tial assures bright display when using fast sweeps at low
repetition rates, and in single-sweep applications. The
5BGP, a Tektronix cathode-ray tube, is used in the Type
531. The 5BGP is a 5" flat-faced metallized precision
tube with a helical post-accelerating anode. It provides
a full 6-cm x 10-cm viewing area—50% more vertical
deflection than previous high-voltage tubes. For best re-
sults over the wide sweep range of the Type 531, a P2
phosphor is normally furnished with the instrument.

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations between 105
and 125 v, and for current-demand differences among
the plug-in preamplifiers.
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TYPE 531 OSCILLOSCOPE

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel uhf connector.
Eighteen fixed steps—0.2, 0.5, 1, 2, 5, 10, 20, 50, 100
millivelts, 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.

Output Waveforms—A 20-v positive gate of the
same duration as the sweep and a 150-v sweep-sawtooth
waveform are available at front-panel binding posts via
cathode followers. The vertical signal is brought out to a
front-panel terminal for external applications.

Alignment of Cathode-Ray Tube—Should it be-
come necessary to touch up the alignment of the cath-
ode-ray tube, a molded nylon handle on the crt socket
can be reached in a matter of seconds. Release the two
quick-opening fasteners on the left cabinet side, and
lower the cabinet side out of the way, or remove it
completely.

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

lHluminated Graticule—An edge-lighted graticule
is marked in centimeter squares with two-millimeter
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baseline divisions for convenience in making time and
amplitude measurements. lllumination is controlled by a
front-panel knob.

ELECTRON-TUBE COMPLEMENT

Input amplifiers ... ........ ... ... ... 2 12BY7A
CF and beam-position amplifier ... ..... 2 6BQ7A
Quiput-amplifiers . ....cuoc0mvoeoesss 2 6197
Trigger amplifier ... ................. 6U8
Trigger CF and vertical signal out . ... .. 6BQ7A
Sweep generator . .. .. .........0 .. 6CL6
Sweep generator CF ......c. 0000050 6BQ7A
Unblank and holdoff CF . .. ... ........ 6BQ7A
Trigger inverter ... ... s s mars b e 6BQ7A
Horizontal position and cal output CF . . .. 6BQ7A
Hovizontal drive:CF ...... . coneuv e 6BQ7A
Horizontal amplifier . .. ............... 6BQ7A
Horizontal output CF ... .. .. N T P 6BQ7A
Positive multivibrator and CF . .. .. ...... 6BQ7A
Sawtooth and gate CF . .. .. .. 6BQ7A
External horizontal amplifier . .. ........ 6BQ7A
Trigger shaper amplifier . ............. 6U8
Cal moltivibrator . .. ..o ccvvernnaaess 6U8
External horizontal and dclevel CF ... .. .. 12AU7
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Negative multivibrator . .. ............. 12BY7
Sweep start compensator . .. ........... 6CLé6
Dual-trace trigger amplifier ... ......... 6AU6
DIScONNECr GIOEE & . . .. i o0 iiusnnses 6ALS5
High-voltage .osclllator. . . .. ..ovucoms s s s 6AUS
High-voltage rectifiers ... ............. 5 5642
Regulator . ........... .. ... ... ...... 12AU7
Yoltage réference ... ivivaisesve i 5651
Series regulators . ................... 2 6080
Regulator amplifiers . ................ 5 6AU6
Comparator amplifiers ... ............. 2 12AX7
Series regulators . .. ................. 4 12B4
Cathode-ray tube ................... 5BGP2

MECHANICAL SPECIFICATIONS

Ventilation—Safe operating temperature is main-
tained by filtered, forced-air ventilation.

Construction—Aluminum-alloy chassis and three-piece
cabinet.

Finish—Photo-etched anodized panel, wrinkle-finished
cabinet.

Dimensions—24" long, 13" wide, 163 " high.
Weight—61 1, pounds.

Power Requirements—105-125v or 210-250v, 50-
60 cycles, 490 watts with Type 53/54C unit plugged in.

Type 531, without plug-in units . ......... $995

Includes: 2—P510A probes
2—AS510 binding-post adapters
1—Test lead (012-031)
1—F510-5 green filter (378-503)
I—Instruction manual

Special Models

Type 531-87, has sweep lockout feature for single-
SWEBD OREIIHOR: « »ivs vt s 5% w35 5o s e $1020

Since special models require additional manufacturing
time, please check with your Tektronix Field Engineer or
Representative for exact delivery schedules.

Optional Phosphors
P2 crt phosphor normally furnished,
P1, P7, P11 optional .............. No extra charge

Several other phosphors can be furnished on special
order.

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase or-
ders involving painted panels.

Recommended Additional Accessories

P400-Series Low-Capacitance Probes — For complete
specifications please see the Catalog Accessory Section.

For special test accessories for this instrument, please see
the Catalog Test Accessory Section,

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 530-SERIES OSCILLOSCOPES

TYPE 535 CATHODE RAY OSCILLOSCOPE
with Flexible Sweep Delay

GENERAL DESCRIPTION

The Type 535 Cathode-Ray Oscilloscope is essentially the Type 531 plus
the new Tektronix lockout-reset sweep-delay circuitry. All major specifi-
cations other than those pertaining to the sweep-delay circuitry are the
same. Please refer to the Type 531 section for these specifications.

WIDE-RANGE SWEEP DELAY

1 usecto 0.1 sec, continuously variable.

Conventional Operation
Time-jitter less than 1 part in 20,000.

Triggered Operation
Jitter-free at any magnification, even in the pres-
ence of actual signal jitter.

Accuracy
Range accuracy within 1%, incremental accuracy
within 0.2% of full scale.

Trigger-Rate Source
10 cycles to 40 kc, continuously variable.

ALL OTHER MAJOR SPECIFICATIONS
SAME AS TYPE 531

GENERAL DESCRIPTION

Main-unit vertical-amplifier risetime is 0.03 usec, sweep
range is 0.02 psec/cm to 12 sec/cm, accelerating poten-
tial is 10 kv. Please refer to Type 531 section for detailed
oscilloscope specifications.

APPLICATIONS

Here are some of the things you can do with the help
of sweep delay, using a Type 535 Oscilloscope and an
appropriate Type 53/54 Plug-In Preamplifier:

1. Make accurate incremental measurements along a
complex waveform.

2. Make accurate phase-angle measurements between
two signals up to 1 mc.

3. Display separate channels of a PTM system, deter-
mining pulse amplitude and shape under conditions
of modulation.

4. Measure pulse-to-pulse interval and amount of jit-
ter on computer signals or any train of pulse signals.

5. Produce a single horizontal sweep upon operating a
push-button. This prevents the blurring of a photo-
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graph that might be caused by succeeding traces.
This operation is useful in:

a. Photographing recurrent phenomena when suc-
ceeding waves are similar but not necessarily
identical — for example, in certain biological
work or radiation studies.

b. Photographing the result of an action initiated
by operating the push-button that also starts
a single sweep.

Produce a single horizontal sweep started by a trig-
gering signal arriving after you have armed the hori-
zontal sweep by means of a push-button. This pre-
vents blurring of a photograph that might be caused
by succeeding traces. This operation is useful in such
applications as impact and explosion research.

Make accurate time-difference measurements be-
tween pulse-in and pulse-out through an amplifying
system.

Display any selected individual line of a composite
television signal.

Measure time displacement, wave shape, and ampli-
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TYPE 535 OSCILLOSCOPE

tude of individual channels in a telemetering system.

10. Get calibrated sweep magnification up to a practical
limit of about 10,000 x.

11. Trigger external equipment at a controllable time
after the start of a sweep.

12. Use the delay generator as a rate generator to trig-
ger the sweep or control the repetition rate of ex-
ternal equipment.

DELAYED SWEEP

Two modes of operation permit use as a conventional
delayed sweep, or as a triggered delayed sweep. In con-
ventional operation the sweep starts immediately after
the period of delay. In triggered operation the sweep
does not start until it receives the first signal after the
period of delay. Time-jitter is less than 1 part in 20,000
when the delayed sweep is operated in the conventional
manner. In triggered operation the delayed sweep is
started by the signal under observation, resulting in a
steady display even in the presence of jitter in the incom-
ing signal.

Sweep delay is accomplished in the Type 535 by use
of a second sweep called the DELAYING SWEEP. A posi-
tion on the HORIZONTAL DISPLAY switch provides for
displaying the delaying sweep on the cathode-ray-tube
screen. When the delaying sweep is displayed on the
screen, the main sweep appears upon it as a section of
increased brightness. With the signal applied to the de-
laying sweep, the main sweep can be ranged out or in,
to position its start at the desired point. If the main
sweep is adjusted to free-run, it will start exactly at this
point. If it is adjusted for triggered operation, it will not
start until the first trigger following this point is received.

Delaying Sweep Main Sweep—Delayed

A e
n|

3

100-usec/cm delaying sweep dis-
played on the screen. The 5-
usec/cm main sweep appears as
a bright area on the delaying
sweep, and moves along the trace
as the delay is adjusted to the
desired amount.

The main sweep returned to the
screen, displaying the fourth pulse
in the chain on the 5-usec/cm
time base. The start of the main
sweep was delayed 610 usec.

A turn of the HORIZONTAL DISPLAY switch returns the
main sweep to the screen, delayed by the selected

amount.
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Triggered Operation

Small pulse following a large one displayed on the
delaying sweep. The main sweep, running 50-times
faster, is operating at the time indicated by the bright-
ened portion of the trace.

Small pulse displayed on the faster main sweep
shows time-jitter on the signal. Main sweep starting
time is after the selected period of delay, and before
the arrival of the pulse

Main sweep adjusted for triggered operation. The
main sweep is now started by the pulse to be ob-
served. All effects of time-jitter on the signal are
eliminated in this mode of operation.

Calibration—A calibrated step control and a ten-
turn precision control cover the sweep delay continuously
from 1 microsecond to 0.1 second. Twelve steps—2, 5,
10, 20, 50, 100, 200, 500 psec/cm, 1, 2, 5, and
10 msec/cm—are accurate within 1%. Incremental ac-
curacy of the precision variable control is within 0.2%.
Delay time can be read either from the screen in time
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per centimeter, or from the calibrated controls in total
time. For extreme accuracy, any of the twelve steps can
be adjusted to the accuracy of an external standard.

Manual Reset—Single sweeps may be initiated by a
front-panel button. When the RESET button is pressed, a
single sweep results if the main sweep has been adjusted
to free-run. When the main sweep is adjusted for trig-
gered operation, pressing the RESET button arms the
sweep to fire on the next trigger received. After firing
once, the sweep is locked out and will not fire again un-
til rearmed by pressing the RESET button. A front-panel
indicator lights when main sweep is reset and ready to
accept a trigger. An electrical signal from a remote lo-
cation can be used instead of the RESET button to arm the
sweep for one-shot operation.

For automatic reset operation, the delaying sweep
can be adjusted to rearm the main sweep to fire on the
next trigger received.

Trigger-Rate Source—Triggered sweep rates of 10
cycles to 40 kc are obtained by adjusting the duration of
the free-running delaying sweep, and using it to trigger
the main sweep, or to trigger an external device.

Delayed-Trigger Source—The delayed trigger,
amplitude approximately 5v, is derived from the main
sweep or delaying sweep, depending upon the position
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of the HORIZONTAL DISPLAY switch. The delay is cali-
brated and is adjustable over the duration of the sweep
sawtooth.

Other Available Waveforms—A positive gate
from the delaying sweep at approximately 20-v ampli-
tude is available at the front panel. The vertical signal
is brought out from the main amplifier to a front-panel
connector for use in triggering the delaying sweep or
other external applications. Peak-to-peak level is about
1.5 v/cm of vertical deflection on the crt screen.

For extra convenience, 6.3 v ac at 1 amp is available
at another front-panel connector.

Trigger Requirements—The delaying sweep re-
quires a trigger from 0.1 v to =100 v fed into its TRIG-
GER terminal. A switch permits selection of 1x or 10x
attenuation and another switch provides for positive or
negative-trigger polarity.

Horizontal Input Amplifier—The horizontal ampli-
fier is the same as that in the Type 531, with the input
capacitance standardized at 47 ppf.

OTHER CHARACTERISTICS

All other characteristics are identical to those of the
Tektronix Type 531 Cathode-Ray Oscilloscope described
in the preceding pages.
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TYPE 535 OSCILLOSCOPE

ELECTRON-TUBE COMPLEMENT

Yarficol ampunms .. ... .. ... corvevses 2 6CLé6
Yertical amplifier CF . ......... o050 2 6BQ7A
Yortcal eI . .. .. i e 2 1287
Internal trigger amplifier .............. 6U8
e T e N S S 6BQ7A
L s e BT e IS 6U8
Horizontal position and cal output CF . ... 6BQ7A
TROOEr QDI < . v b s v vosn on sl 6BQ7A
TRHORE THOBME i v esiassos s od iemds 6U8
Positive multivibrator and trigger amplifier . 6U8
Negative multivibrator and clamp ....... 6U8
el R S e g S 6BQ7A
Positive multivibratorand CF . .......... 6BQ7A
Negative multivibrator . ............... 12BY7
Sawtoothand gate CF . ............... 6BQ7A
Dual-trace trigger amplifier . ........... 6AUS6
Disconnect diodes . .................. 6ALS
Sweep generator . ............ ... 6CLé6
Sweep generatorCF . .. ............... 6BQ7A
Delaying sweep generator . ............ 12AU6
Disconnect diodes ................... 12AL5
Trigger amplifier . .. .. ............... 6BQ7A
Trigger omplifier CF . ... ... co0csnonss 12AU7
Trigger shaper . ..................... 6U8
Multivibrator and gate CF . .. .......... 6BQ7A
NOEIIIERION - i < oo it aos s dins &k 4 6U8
Sweep generator and holdoff CF . .. ..... 6BQ7A
Comparator . ..........cciieiunnnnn. 6BQ7A
Trigger CF and constant current ... ...... 6U8
Delay moltivibrator . .....::sscsssauws 6U8
Comparator . ........cciii it ennn. 6U8
Horizontal drive CF . .. .. ............. 6BQ7A
Horizontal amplifier . . ..o svnsossvwss 6BQ7A
Horizontal output CF . .....cccvvvivuwews 6BQ7A
Sweep start compensator . ............. 6CLé6
Unblanking mixer ................... 6BQ7A
High-voltage oscillator . .. ............. 6AUS
Regulator . ......... .ot 12AU7
High-voltage rectifiers . ............... 5 5642
Voltage reference ................... 5651
Series regulators . ................... 2 6080
Regulator amplifiers . .. ............... 5 6AUé
Series Regulators . .. ................. 4 12B4
Comparatar omplifiers ... iscusi00wes 2 12AX7
Cathode-raytube . ................... 5BGP2

MECHANICAL SPECIFICATIONS

Ventilation—Safe operating temperature is main-
tained by filtered, forced-air ventilation.
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Construction—Aluminum-alloy chassis and three-piece
cabinet.

Finish—Photo-etched anodized panel, wrinkle-finished
cabinet.

Dimensions—24" long, 13" wide, 163 ” high.

Weight—65 |bs.

Power Requirements—105-125 v or 210-250 v, 50-60
cycles, 540 watts with Type 53/54C unit plugged in.

Type 535, without plug-in units. .. .......$1300

Includes: 2—P510A probes
2—A510 binding-post adapters
1—Test lead (012-031)
1—F510-5 green filter (378-503)
1—Instruction manual

Special Models

Type 535-51, sweep delay 10 usecto 1 sec .. .$1325
Type 535-52, sweep delay 100 psec to 10 sec .$1325

Type 535-S6, sweep delay 1.5 usec to 10 sec. $1325
Since special models require additional manufacturing

time, please check with your Tektronix Field Engineer or

Representative for exact delivery schedules.

Optional Phosphors

P2 crt phosphor normally furnished,
Pl; PZ,. P11 oplional. . ..:cassssamss No extra charge
Other phosphors can be furnished on special order.

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase or-
ders involving painted panels.

Recommended Additional Accessories

P400-Series Low-Capacitance Probes — For complete
specifications please see the Catalog Accessory Section.

For special test accessories for this instrument, please see
the Catalog Test Accessory Section.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 541 CATHODE-RAY OSCILLOSCOPE
for Fast-Rise Applications

Excellent Transient Response
Main-unit vertical-amplifier risetime
—10 millimicroseconds.

Wide Range of Vertical-Amplifier
Characteristics

Instant convertibility through inter-

changeable plug-in preamplifiers.

Wide Sweep Range
0.02 psec/cm to 12 sec/cm.

Versatile Triggering Circuitry
Amplitude-level selection with preset
or manual stability control, and

fully-automatic triggering.

10-kv Accelerating Potential
250-cm/ pusec writing rate.

Full 4 cm x 10 ¢cm Linear Deflection

Balanced 0.2 usec Delay Network

New Cabinet Design

GENERAL DESCRIPTION

The Tektronix Type 541 is a high-speed laboratory
oscilloscope with performance capabilities far above any
previous oscilloscope of its size and cost. In combination
with the Type 53/54K Plug-In Unit, the Type 541 offers
a vertical-amplifier passband of dc to 30 mc and a rise-
time of 12 millimicroseconds, opening the way to faster,
easier analyses of fast-rising waveforms. Wide sweep
range, high accelerating potential, and full four centi-
meters of vertical deflection fully complement the ex-
tended vertical-amplifier range, and the convertibility
provided by plug-in preamplifiers adds immensely to its
value by making it adaptable to almost all laboratory-
oscilloscope applications.

VERTICAL DEFLECTION SYSTEM

DC-Coupled Ovutput Amplifier—The wide-band
fast-rise dc-coupled output amplifier has a risetime of
10 millimicroseconds, and is factory adjusted for optimum
transient response.

The Type 53/54K Fast-Rise Plug-In Preamplifier, de-
veloped for Type 541 and Type 545 Oscilloscopes, pro-
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vides a maximum deflection factor of 0.05 v/cm, with 12-
millimicrosecond risetime, dc-t0-30 mc passband, and 20-
puf input capacitance. (Frequency response is down 3 db
+ 1, db at 30 mc, é db at approximately 41 mc, 12 db
at approximately 55 mc.)

The Type 541 vertical deflection system is designed to
be used with any of the Type 53/54 Plug-In Preampli-
fiers. In order to operate the Type 541, one of the pre-
amplifiers must be plugged in.

Type 541 vertical response with the following plug-in
units:

Type 53/54A — dc to 20 mc, 0.018-usec risetime.

Type 53/54B — dc to 20 mc, 0.018-pusec risetime
at 0.05 v/cm to 50 v/cm. . .5 cycles to 12 mc,
0.03-pusec risetime at 5 mv/cm to 0.05 v/cm.

Type 53/54C — dc to 24 mc, 0.015-usec risetime.

Type 53/54D — dc to 350 kc at 1 mv/cm, increas-
ing to 2 mc at 50 mv/cm.

Type 53/54E — 0.06 cycles to 60 kc.
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TYPE 541 OSCILLOSCOPE

Type 53/54G — dc to 20 mc, 0.018-pusec risetime.
Type 53/54H — dc to 15 mc, 0.023 pusec.
Type 53/54K — dc to 30 mc, 0.012-usec risetime.

Type 53/54L — dc to 30 mc, 0.012-pusec risetime
at 0.05 to 40 v/em. . .3 cycles to 24 mc, 0.015-
nsec risetime at 0.005 to 4 v/cm.

Probes—Two P410 low-capacitance probes are sup-
plied with the instrument. Input capacitance of the Type
541-Type 53/54K combination with the P410 probe is
8 upf, maximum deflection factor is 0.5 v/ecm. Excellent
transient response is retained, as the P410 introduces no
overshoot or ringing, but frequency response is down an
additional 1 db at 30 mc. Accessory probes are avail-
able with input capacitances of 12 puf at 5x, 5.5 uuf at
20x, and 2.5 puf at 50x attenuation.

Balanced Delay Network — A signal delay of
0.2 pusec is introduced by the balanced (push-pull) de-
lay network. Permits 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 deflection plates.

HORIZONTAL DEFLECTION SYSTEM

The horizontal deflection system of the Type 541 is
essentially the same as that of the Tektronix Type 531.
Sweep generator used in the Type 541 is the Miller runup
type. Inverse feedback in the timing circuitry assures ex-
cellent linearity. Characteristics of this circuitry provide
a sweep range of 0.02 usec/cm to 12 sec/cm.

Calibrated Sweep Rates—The Type 541 has twenty-
four calibrated sweep rates. The main sweep control has
8 positions — 0.1, 1, 10, 100 psec/ecm...1, 10, 100
msec/cm. . .1 sec/cm. Multiplier positions of 1, 2, and 5
for each main-sweep step provide a total of 24 calibrated
sweep rates. The remaining three positions on the multi-
plier switch are 1 to 2.5, 2 to 5, and 5 to 12 variable
positions, making the sweep time continuously variable
from 0.1 psec/cm to 12 sec/cm. Calibration accuracy of
the fixed sweep rates will typically be within 1% of full
scale, and in all cases within 3%. The 5x magnifier ap-
plied to the 0.1 usec/cm sweep extends the calibrated
range to 0.02 usec/cm.

Sweep Magnifier—Sweep magnification is obtain-
ed by increasing the gain of the sweep output amplifier
by a factor of five. The center 2 cm of the trace is ex-
panded to the left and right of center to fill the screen.
Any one-fifth of the magnified sweep can be displayed
on the screen by rotating the HORIZONTAL POSITION
control. Accurate 5x magnification is obtained on all
ranges.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the grid of the cathode-ray tube,
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assuring 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 for triggering the sweep at a
selected amplitude level on the triggering waveform. Trig-
ger source can be internal, external, or the line frequency,
either ac or dc-coupled. The triggering point can be on
either the positive or negative 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—Automatic level-seeking trig-
ger circuit provides dependable triggering for most appli-
cations. One simple setting assures positive sweep-trig-
gering by signals of widely differing amplitudes, shapes,
and repitition 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 mega-
cycles, 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 30 megacycles.
Requires a signal large enough to cause about 2 cm de-
flection, or an external signal of about 2 v.

Trigger Requirements—Internal triggering—a sig-
nal large enough to cause a 2-mm deflection. External
triggering—a signal of 0.2 v to 100 v.

Single Sweep Recording

20 megacycle damped oscillation shows 250-cm/usec writing rate
of the Type 541 Oscilloscope with a 5BHP11 crt. Recorded on
35 mm Tri-X film at f1.9 with 4.2 to 1 reduction, developed 26
minutes in D-19 at 68°F.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep-output amplifier is through a
front-panel connector. Combination of a step attenuvator
and variable attenuator makes the horizontal deflection
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TYPE 541 OSCILLOSCOPE

factor continuously variable from 0.2 v/cm to approxi-
mately 15 v/cm. Passband is dc to 240 kc. Input imped-
ance is approximately 40 puf paralleled by 1 megohm.

OTHER CHARACTERISTICS

Cathode-Ray Tube—10-kv accelerating potential
assures bright displays when using fast sweeps at low
repetition rates, and in single-sweep applications. The
Type 541 uses the Tektronix Type 5BHP cathode-ray tube.
The 5BHP is a 5” flat-faced metallized precision tube
with helical post-accelerating anode. It provides a linear
4 cm x 10 cm viewing area. For best results over the wide
sweep range of the Type 541, a P2 screen is normally
furnished with the instrument.

Alignment of Cathode-Ray Tube—Should it be-
come necessary to touch up the alignment of the cath-
ode-ray tube, a molded nylon handle on the crt socket
can be reached in a matter of seconds. Release the two
quick-opening fasteners on the left cabinet side, and
lower the cabinet side out of the way, or remove it
completely.

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations between 1035
and 125 v, and for current-demand differences among
the plug-in preamplifiers.

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel coaxial con-

nector. Eighteen fixed voltages—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 with-
in 3%. Square-wave frequency is approximately 1 kc.

Output Waveforms—A 20-v positive gate voltage 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 for external applications.

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

llluminated Graticule—An edge-lighted graticule
is marked in centimeter squares with two-millimeter
baseline divisions for convenience in making measure-
ments in time and amplitude. lllumination of the grati-
cule is controlled by a front-panel knob.

ELECTRON-TUBE COMPLEMENT

Vertical beam-position indicators and
input omplifiers .. ..scovimunsvsnns 2 6AWS

Driver and internal trigger CF . .. .. .. ... 6BQ7A
Driver and vertical signal out CF . .. .. ... 6BQ7A
Internal trigger amplifiers . ............ 2 6CB6
Distributed output amplifiers . .......... 12 6CBé6
Calibrator multivibrator . .. .. .......... 6U8
Cal output and horizontal position CF . ... 6BQ7A

' N N E e ..

a/s8 Y 25




TYPE 541 OSCILLOSCOPE

TRIGOer- ampIRSE . .3 DY T SR 6BQ7A
THGROEERAPEE . . v e vra e s vhe s 6U8
Positive multivibrator and multi CF . .. .. .. 6BQ7A
Negative multivibrator . .. ............. 12BY7
Unblanking and holdoff CF . ........... 6BQ7A
Stability and holdoff CF . .. ............ 6BQ7A
Sawtooth and gate CF . .. ............. 6BQ7A
Dual-trace sync amplifier ... ........... 6AU6
Disconnect diodes . .................. 6ALS5
Sweep generator . ................... 6CL6
Sweep generator CF . ................ 6BQ7A
External horizontal and dc level CF . .. ... 12AU7
External horizontal amplifier . .......... 6BQ7A
Horizontalidelvetr CP .« . .. .. vt v vie o v 6BQ7A
Horizontal amplifier and output CF ... ... 2 6BQ7A
Sweep start compensator . ............. 6CL6
Voltage reference ................... 5651
Comparator amplifiers . .. ............. 2 12AX7
Regulator amplifiers . ................. 5 6AUé6
Series regulators . ................... 4 12B4
Series regulators . ................... 2 6080
High-voltage oscillator . .............. 6AUS5
Regulator . ........ ... i, 12AU7
High-voltage rectifiers . .. .. ........... 5 5642
Cathode-ray tube ................... 5BHP2

MECHANICAL SPECIFICATIONS

Ventilation—Filtered forced-air ventilation maintains
safe operating temperatures.

Construction—Aluminum-alloy chassis and three-piece
cabinet.

Finish—Photo-etched anodized panel, wrinkle-finished
cabinet.

Dimensions—24" long, 13" wide, 1634 " high.

Weight—61 2 pounds.

Power Requirements—105-125v or 210-250 v 50-60
cycles, 520 watts with Type 53/54C Unit plugged in.

Type 541, without plug-in units. .. .$1145

Includes: 2—P410 probes
2—A510 binding-post adapters
1—Test lead (012-031)
1—Green filter (378-514)
1—Instruction manual

Special Models

Type 541-57, has sweep lockout feature for single-
sweep operation $1170

------------------------

26

Since special models require additional manufacturing
time, please check with your Tektronix Field Engineer or
Representative for exact delivery schedules.

Optional Phosphors

P2 crt phosphor normally furnished,
P1, P7, P11 optional No extra charge
Other phosphors can be furnished on special order.

---------------

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase or-
ders involving painted panels.

Recommended Additional Accessories

Low Capacitance Accessory Probes—for use with
wide-band Plug-In Units. These probes preserve the ex-
cellent transient response, introducing no overshoot or
ringing, but cause an additional frequency-response loss
of approximately 1 db at 30 mc.

INPUT IMPEDANCE
Attenuation| Resistance Capacitance
Probe Ratio (Megohms) | Minimum* Maximum¥ Price
P405 5:1 5 12 ppf 19 puf $10.50
P410 10:1 10 8 puf 11 puf 10.50
P420 20:1 10 5.5 puf 7 wpuf 10.50
P450-L 50:1 10 2.5 puf 12.50
P4100 100:1 10 2.5 puf 2.5 puf 12.50

*When connected to instruments with 20-uuf input capacitance.
TWhen connected to instruments with input capacitances up to 50 uuf.

P510A Probe—This probe should be used in place of
the low-capacitance probes when the more-sensitive
plug-in units—Type 53/54B and Type 53/54D—are
used with the Type 541. Please see the Catalog Acces-
sory Section for complete specifications.

For special test accessories for this instrument, please
see the Catalog Test Accessory Section.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 543 CATHODE-RAY OSCILLOSCOPE

TYPE 543 OSCILLOSCOPE TSGIANG wook
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Versatility
Nine Available Plug-In Preamplifiers—Wide Band,
Dual Trace, Low Level, Differential, and others for
specialized applications.

High Performance
DC-to-30 MC Vertical Response with Fast-Rise Plug-
In Preamplifiers.

Easy Operation
24 Calibrated Direct-Reading Sweep Rates
Sweep Magnification—2, 5, 10, 20, 50, and 100
Times

Preset Triggering—Eliminates triggering adjustments
in most applications.

Single Sweep Operation—Lockout-Reset Circuitry for
one-shot recording.

4/58

STABILITY

High Writing Rate—250 cm/pusec. 10-kv accelerat-
ing potential assures bright trace for operation in
single-sweep applications, and with low sweep repe-
tition rates.

GENERAL DESCRIPTION

The Type 543 is a fast-rise laboratory oscilloscope
with new versatility and convenience features. Its appli-
cations capabilities extend over the complete range pro-
vided by the nine available Type 53/54 Plug-In Pream-
plifiers and additional special-purpose Plug-In Units.
Simplified controls make it easy to operate, and the
wide range of sweep magnification and single-sweep
lockout feature add to both versatility and operating
convenience.

With the exception of the vertical amplifier and cath-
ode-ray tube, the Type 543 is almost identical to the
Tektronix Type 533.
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TYPE 543 OSCILLOSCOPE

VERTICAL-DEFLECTION SYSTEM

DC-Coupled Output Amplifier—The Type 543 out-
put amplifier has a risetime of 10 millimicroseconds, and
is factory adjusted for optimum transient response. In
order to operate the Type 543, one of the Type 53/54
Units must be plugged in.

Type 543 vertical passband and risetime with Type
53/54 Plug-In Preamplifiers:

Type 53/54A—DC to 20 mc, 0.018 pusec.

Type 53/54B—DC to 20 mc, 0.018 usec at 0.05 to
SN Em . . . 2 cycles to 12 mc, 0.03 usec at
5 mv/cm to 0.05 v/cm.

Type 53/54C—DC to 24 mc, 0.015 psec.

Type 53/54D—DC to 350 kc at 1 mv/cm, increas-
ing to 2 mc at 50 mv/cm.

Type 53/54E—0.06 cycles to 30 kc at 50 pv/cm,
increasing to 60 kc at 0.5 mv/cm.

Type 53/54G—DC to 20 mc, 0.018 pusec.

Type 53/54H—DC to 15 mc, 0.023 psec.

Type 53/54K—DC to 30 mc, 0.012 pusec.

Type 53/54L—DC to 30 mc, 0.012 usec at 0.05 to
40 v/cm, 3 cycles to 24 mc, 0.015 pusec at 5
mv/cm to 4 v/cm.

Probes—Two P410 low-capacitance attenuator
probes are supplied with the Type 543. P410 probes
introduce no overshoot or ringing, but frequency re-
sponse is down an additional 1 db at 30 mec.

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.

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

HORIZONTAL-DEFLECTION SYSTEM

A miller runup type sweep generator is used in the
Type 543. 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 15
sec/cm.

Calibrated Sweep Rates—Twenty-four direct-read-
ing calibrated sweep rates are provided: 0.1, 0.2, 0.5,
1,2, 3, 10, 20, 50 usec/em, 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 addi-
tion, a vernier (uncalibrated) control provides for con-
tinuous adjustment from 0.1 usec/cm to 15 sec/cm. An
indicator light warns the operator when the sweep is
uncalibrated. Calibration accuracy of the fixed sweep
rates will typically be within 1% of full scale, and in
all cases within 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-
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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 presses the reset button.

DC-Coupled Unblanking—DC coupling is provided
for the unblanking waveform, assuring uniform bias on
the cathode-ray tube for all sweep times 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 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 or dc-coupled. The triggering point
can be on either the rising or falling slope of the trig-
gering 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 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.

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 v to 50 v.

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/ecm. A variable control provides for con-
tinuous adjustment from 0.1 to approximately 100 v/cm.
Horizontal amplifier passband is dc to 500 kec. Input
impedance is approximately 45 uuf paralleled by 1
megohm.
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OTHER CHARACTERISTICS

Accelerating Potential—10-kv accelerating poten-
tial assures bright display when using fast sweeps at
low repetition rates, and in single-sweep applications.
A Tektronix manufactured cathode-ray tube is used in
the Type 543. It is a 5” flat-faced metallized precision
tube with helical post-accelerating anode that provides
a 4-cm x 10-cm viewing area. For best results over the
wide sweep range of the Type 543, a P2 phosphor is
normally furnished with the instrument.

Dual-Trace Blanking — When the Type 53/54C
Dual-Trace Plug-In Unit is used in its chopped mode the
switching transients are blanked. Chopping lines be-
tween traces are eliminated. (Type 53/54C Units under
serial number 14078 will require a minor modification.)

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations between 105
and 125 v, and for current-demand differences among
the plug-in preamplifiers.

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
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volts peak-to-peak are provided. Accuracy is within
3%. Square-wave frequency is approximately 1 kc.

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 for external appli-
cations.

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.

Alignment of Cathode-Ray Tube—A molded ny-
lon handle on the crt socket facilitates alignment of the
cathode-ray tube.

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

llluminated Graticule—An edge-lighted graticule
is marked in centimeter squares with two-millimeter
baseline divisions for convenience in making time and
amplitude measurements. lllumination is controlled by a
front-panel knob.
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TYPE 543 OSCILLOSCOPE

ELECTRON-TUBE COMPLEMENT

Yertical input amplifiers ............. 2 12BY7A
Beam-position amplifiers ............ 12AU7
Driver cathode followers ............. 2 6BQ7A
Ouitput omplifiees .. .. .o iy o oy 12 6DKé
Trigger omplifiers: . .........c..c00n. 2 6DKé
Trigger CF and vertical signal out . ..... 6BQ7A
Sweep generator . ................. 12AUé6
Sweep generator CF . ............... 6BQ7A
Disconnect diode .................. 6AL5
Unblank and holdoff CF ... .......... 6BQ7A
T N K R (TR TN 6BQ7A
Horizontal input CF ... ............. 12AU6
Driver amplifiers . .................. 2 6DKé
Output amplifierand CF ... .......... 2 6BAS
Capaciionce driver . .....vcoiv0e00s0s 6DKé6
Positive multivibrator and CF . . ... .. ... 6BQ7A
Negative multivibrator ... ........... 12BY7A
Sawtooth and gate CF . ............. 6BQ7A
External horizontal amplifier .......... 6BQ7A
Trigger shaper .................... 6U8
Cal multivibrator . ................. 6U8
Cal-ouIpPRE: CF i dannemenin viias 6BQ7A
Dual-trace blanking and trigger amplifier 6U8
High-voltage oscillator .............. 6AUS
High-voltage rectifiers .............. 5 5642
Regulalor . . . il i iinmermnnnsenmns 12AU7
Voltage reference .................. 5651
Series regulators . .................. 2 6080
Regulator amplifiers ................ 5 6AUé
Comparator amplifiers .............. 2 12AX7
Series regulators ... ................ 4 12B4
Cathode-ray tube .................. T65P2

MECHANICAL SPECIFICATIONS

Ventilation—Safe operating temperature is maintain-
ed by filtered, forced-air ventilation.

Construction—Aluminum-alloy chassis and three-
piece cabinet.

Finish—Photo-etched anodized panel, wrinkle-finish-
ed cabinet.

Dimensions—24" long, 13" wide, 163" high.
Weight—61 1, pounds.

Power Requirements—105-125v or 210-250v, 50-
60 cycles, 530 watts with Type 53/54C Unit plugged in.
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Type 543, without plug-in units . ........... $1200

Includes: 2—P410 probes
2—A510 binding-post adapters
1—Test lead (012-031)
1—Green filter (378-514)
1—Instruction manual

Optional Phosphors

P2 crt phosphor normally furnished,

Bl, B, Pli-aptional . oo im b st No extra charge
Several other phosphors can be furnished on special
order.

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase
orders involving painted panels.

Recommended Additional Accessories
Low Capacitance Accessory Probes—for use with wide-
band Plug-In Units. These probes preserve the excellent
transient response, introducing no overshoot or ringing,
but cause an additional frequency-response loss of ap-
proximately 1 db at 30 mc.

INPUT IMPEDANCE
Attenuation | (Megohms) Capacitance
Probe Ratio Resistance | Minimum* MaximumT| Price
P405 5:1 5 12 puf 19 upuf | $10.50
P410 10:1 10 8 puf 11 puf 10.50
P420 20:1 10 5.5 puf 7 ppuf 10.50
P450-1 50:1 10 2.5 puf 12.50
P4100 100:1 10 2.5 upf | 2.5 pupf | 12.50

*When connected to instruments with 20-uuf input capacitance.
TWhen connected to instruments with input capacitance up to 50 puf.

P510A Probe—This probe should be used in place of
the low-capacitance probes when the more-sensitive
plug-in units—Type 53/54B and Type 53/54D—are
used with the Type 543. Please see the Catalog Acces-
sory Section for complete specifications.

For special test accessories for this instrument, please
see the Catalog Test Accessory Section.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 540-SERIES OSCILLOSCOPES

Wide-Range Sweep Delay
1 psec to 0.1 sec calibrated, continu-

Two Operating Modes
Conventional Operation — Inherent

Accurate Calibration
Range accuracy within 1%, incre-

Trigger Rate Source
10 cycles to 40 k¢, continuously vari-

All other major specifications same
as Type 541.

Triggered Operation—Jitter-free at

TYPE 545 CATHODE-RAY OSCILLOSCOPE
with Flexible Sweep Delay

ously variable.

time-jitter less than 1

20,000.

part in

any magnification, even in the
presence of actual signal jitter.

mental accuracy within 0.2% of
full scale.

able.

GENERAL DESCRIPTION

Main-unit vertical-amplifier risetime is 10 millimicro-

seconds, sweep range is 0.02 usec/cm to 12 sec/cm, ac-
celerating potential is 10 kv. Please refer to Type 541
section for detailed oscilloscope specifications.

APPLICATIONS

Here are some of the things you can do with the help

of sweep delay, using a Type 545 Oscilloscope and an
appropriate Type 53/54 Plug-In Preamplifier:

1.

Make accurate incremental measurements along a
complex waveform.

. Make accurate phase-angle measurements between

two signals up to 1 mc.

. Display separate channels of a PTM system, deter-

mining pulse amplitude and shape under conditions
of modulation.

. Measure pulse-to-pulse interval and amount of jit-

ter on computer signals or any train of pulse signals.

. Produce a single horizontal sweep upon operating
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a push-button. This prevents the blurring of a photo-
graph that might be caused by succeeding traces.
This operation is useful in:

a. Photographing recurrent phenomena when suc-
ceeding waves are similar but not necessarily
identical — for example, in certain biological
work or radiation studies.

b. Photographing the result of an action initiated
by operating the push-button that also starts
a single sweep.

. Produce a single horizontal sweep started by a trig-

gering signal arriving after you have armed the hori-
zontal sweep by means of a push-button. This pre-
vents blurring of a photograph that might be caused
by succeeding traces. This operation is useful in such
applications as impact and explosion research.

. Make accurate time-difference measurements be-

tween pulse-in and pulse-out through an amplifying
system.

. Display any selected individual line of a composife

television signal.

. Measure time displacement, wave shape, and ampli-

tude of individual channels in a telemetering system.
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TYPE 545 OSCILLOSCOPE

10. Get calibrated sweep magnification up to a practical
limit of about 10,000 x.

11. Trigger external equipment at a controllable time
after the start of a sweep.

12. Use the delay generator as a rate generator to trig-
ger the sweep or control the repetition rate of ex-
ternal equipment.

DELAYED SWEEP

The sweep-delaying system of the Type 545 is essen-
tially the same as that of the Tektronix Type 535. Two
modes of operation permit use as a conventional delay-
ed sweep, or as a triggered delayed sweep. In conven-
tional operation, the sweep starts immediately after the
period of delay. In triggered operation, the sweep does
not start until it receives the first trigger after the period
of delay. Time-jitter is less than 1 part in 20,000 when
the delayed sweep is operated in the conventional man-
ner. In triggered operation, the delayed sweep is start-
ed by the signal under observation, resulting in a steady
display even in the presence of jitter in the incoming
signal.

28

Sweep delay is accomplished in the Type 545 by use
of a second sweep called the DELAYING SWEEP. A posi-
tion on the HORIZONTAL DISPLAY switch provides for
displaying the delaying sweep on the crt screen. When
viewing the delaying sweep, the main sweep appears
upon it as a section of increased brightness, and may be
ranged in or out to position its start at the desired point.
If the main sweep is adjusted to free-run, it will start
exactly at this point. If it is adjusted for triggered opera-
tion, it will not start until the first trigger after the period
of delay. A turn of the HORIZONTAL DISPLAY switch
returns the main sweep to the screen, delayed by the
selected amount.

Calibration—A calibrated step control and a ten-
turn precision control cover the sweep delay continuously
from 1 microsecond to 0.1 second. Twelve steps—2, 5,
10, 20, 50, 100, 200, 500 usec/ecm, 1, 2, 5, and 10
msec/cm—are accurate within 1%. Incremental accura-
cy of the precision variable control is within 0.2%. De-
lay time can be read either from the screen in time per
centimeter, or from the calibrated controls in total delay
time. For extreme accuracy, any of the twelve steps can
be adjusted to the accuracy of an external standard.
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TYPE 545 OSCILLOSCOPE

Manual Reset—Single sweeps can be initiated by a
front-panel button. When the RESET button is pressed, a
single sweep results if the main sweep has been adjusted
to free-run. When the main sweep is adjusted for trig-
gered operation, pressing the RESET button arms the
sweep to fire on the next trigger received. After firing
once, the sweep is locked out and will not fire again un-
til rearmed by pressing the RESET button. An electrical
signal from a remote location can be used instead of the
RESET button to arm the sweep for one-shot operation. A
front-panel indicator lights when the main sweep is reset
and ready to accept a trigger. For automatic reset opera-
tion, the delaying sweep can be adjusted to rearm the
main sweep to fire on the next trigger received.

Trigger-Rate Source—Triggered sweep rates of 10
cycles to 40 kc are obtained by adjusting the duration of
the free-running delaying sweep, and using it to trigger
the main sweep internally, or to trigger an external
device.

Delayed-Trigger Source—The delayed trigger, am-
plitude approximately 5v, is derived from the main
sweep or delaying sweep, depending upon the position
of the HORIZONTAL DISPLAY switch. The delay is cali-
brated and is adjustable over the duration of the sweep
sawtooth.

Other Available Waveforms—A positive gate
from the delaying sweep at approximately 20-v ampli-
tude is available at the front panel. The vertical signal
is brought out from the main amplifier to a front-panel
connector for use in triggering the delaying sweep or
other external applications. Peak-to-peak level is about
1.5 v/cm of vertical deflection on the crt screen.

For extra convenience, 6.3 v ac at 1 amp is available
at another front-panel connector.

Trigger Requirements—The delaying sweep re-
quires a trigger from 0.1 v to 100 v fed into its TRIG-
GER terminal. A switch permits selection of 1x or 10x
attenuation and another switch provides for positive or
negative trigger polarity.

Horizontal Input Amplifier—The horizontal ampli-
fier is the same as that in the Type 541, with the input
capacitance standardized at 47 puf.

OTHER CHARACTERISTICS

All other characteristics are identical to those of the
Tektronix Type 541 Cathode-Ray Oscilloscope described
in the preceding pages.

ELECTRON-TUBE COMPLEMENT

Vertical input amplifiers ... ........... 2 12BY7A
Enivet ompllere .. ... inmors sunaves 2 6BQ7A
Trigger pickoff amplifiers . ............ 2 6DKé
5/58

Trigger CF and vert. sig. out CF ... .. ... 6BQ7A
Indicator amplifiers . ................. 12AU7
Ouvutput amplifiers . .. ................. 12 6DKé
Calibrator multivibrator . .............. 6U8
Cal output and horizontal position CF . ... 6BQ7A
Trigger amplifier . ................... 6BQ7A
Trigger shaper ... ................... 6U8
Positive multivibrator and multi CF . . ... .. 6BQ7A
Negative multivibrator . ............... 12BY7
Holdoff CF . .. ... ... ... .. .. ... ..... 6U8
Delayed trigger amplifierand CF . .. .. ... 6U8
Stability CF and ready indicator . .. ...... 6U8
Sawtoothand gate CF . .. .. ........... 6BQ7A
Dual-trace sync amplifier . ............. 6AU6
Disconnect diodes ................... 6ALS
Sweep generator ... ................. 6CL6
Sweep generatorCF . .. ............... 6BQ7A
Delaying sweep trigger CF . .. .. ........ 12AU7
Trigoer amphifier ... . s ss0messnmns 6BQ7A
Trigger shaper and ext sweep CF ... .. .. 6U8
Comparator .........cviiveneennnnns 6BQ7A
Mullivibredor . sssssaens isaenmis es 6U8
Multiand gate out CF . .. ............. 6BQ7A
Disconnect diodes . .................. 12AL5
Sweep generator . .......... ... ... ... 12AUé
Sweep generator and holdoff CF ... .. ... 6BQ7A
Delay pickoff . .......... .. .. ... .... 6U8
Trigger shaper . .. ................... 6U8
Trigger CF and constant current ........ 6U8
Horizontal driver CF . . ... ............. 6BQ7A
Horizontal amplifier and output CF ... ... 2 6BQ7A
Sweep start compensator ... ........... 6CL6
Voltage reference ................... 5651
Comparator amplifiers . ............... 2 12AX7
Regulator amplifiers . .. ............... 5 6AUé6
Serles regulators . ....ossscvvsassnnss 4 12B4
Series regulators . ................... 2 6080
Unblankingmixer . ................... 6BQ7A
High-voltage oscillator . .............. 6AUS
Regulator ... ..... .t nnns 12AU7
High-voltage rectifiers . ............... 5 5642
Cathode-ray tube ................... 5BHP2

MECHANICAL SPECIFICATIONS

Ventilation—Safe operating temperature is main-
tained by filtered, forced-air ventilation.

Construction—Aluminum-alloy chassis and three-piece
cabinet.

Finish—Photo-etched anodized panel, wrinkle-finished
cabinet.

Dimensions—24" long, 13" wide, 1634 " high.
Weight—65 pounds.

Power Requirements—105-125 v or 210-250 v, 50-60
cycles, 560 watts with Type 53/54C Unit plugged in.
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TYPE 545 OSCILLOSCOPE

Type 545, without plug-in units. . ........$1450

Includes: 2—P410 probes
2—AS510 binding-post adapters
1—Test lead (012-031)
1—Green filter (378-514)
1—Instruction manval

Special Models

Type 545-S1, sweep delay 10 usec to 1 sec...$1475
Type 545-52, sweep delay 100 usecto 10 sec. . $1475
Type 545-56, sweep delay 1.5 usec to 10 sec.$1475
Since special models require additional manufacturing
time, please check with your Tektronix Field Engineer or
Representative for exact delivery schedules.

Optional Phosphors

P2 crt phosphor normally furnished,
YT PUY oplionel sk v.iiie o & stuons ois No extra charge
Other phosphors can be furnished on special order.

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase or-
ders involving painted panels.
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Recommended Additional Accessories

Low Capacitance Accessory Probes—for use with
wide-band Plug-In Units. These probes preserve the ex-
cellent transient response, introducing no overshoot or
ringing, but cause an additional frequency-response loss
of approximately 1 db at 30 mc.

INPUT IMPEDANCE
Attenuation| Resistance Capacitance
Probe Ratio (Megohms) | Minimum* Maximum Price
P405 5:1 5 12 puf 19 ppuf $10.50
P410 10:1 10 8 upuf 11 puf 10.50
P420 20:1 10 5.5 puf 7 puf 10.50
P450-1L 50:1 10 2.5 puf 12.50
P4100 100:1 10 2.5 puf 2.5 puf 12.50

*When connected to instruments with 20-uuf input capacitance.
tWhen connected to instruments with input capacitances up to 50 uuf.

P510A Probe—This probe should be used in place of
the low-capacitance probes when the more-sensitive
plug-in units—Type 53/54B and Type 53/54D—are
used with Type 545. Please see the Catalog Accessory
Section for complete specifications.

For special test accessories for this instrument, please
see the Catalog Test Accessory Section.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 550 SERIES OSCILLOSCOPES

TYPE 551 DUAL-BEAM OSCILLOSCOPE

for Fast-Rise Applications

Wide-Band Vertical Amplifiers
Main-unit risetimes — 12 musec.

Passbands and risetimes with Type 53/54K units—
dc to 25 mc, 0.014 psec.

Signal-Handling Versatility
All Type 53/54 Plug-In Units can be used in both

channels.
0.2-.sec Delay Networks

Wide Sweep Range
0.02 usec/cm to 12 sec/cm.

Single Sweeps
Lockout-reset circuitry.

Complete Triggering
Fully-automatic or amplitude-level selection with pre-
set or manual stability control.

10-kv Accelerating Potential
Brighter display for fast sweeps and low repetition
rates

GENERAL DESCRIPTION

The Type 551 uses a new 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 amplifiers
of the Type 551 are designed for Type 53/54 Plug-In
Preamplifiers, providing a high degree of signal-handling
versatility in both channels. Both electron beams are
simultaneously deflected horizontally at any one of many
sweep rates provided by an accurately-calibrated time-
base generator.

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 characterics of Type
53/54C Dual-Trace Plug-In Units in one or both ampli-
fiers. Other available Type 53/54 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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Type 551—as pictured above but without plug-in
units—Indicator Unit, Power Supply Unit, Scope-

SRl ol b, FodltmA mEmeml ey $1833
Type 551—Indicator Unit and Power Supply Unit only,
without plug-in units . .......ccvnoesenias $1725
31
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TYPE 551 OSCILLOSCOPE

VERTICAL DEFLECTION SYSTEMS

Two DC-Coupled Main Amplifiers — Risetime of
both main amplifiers is 12 millimicroseconds. A Type
53/54 Preamplifier must be plugged into both chan-
nels for instrument operation.

Type 53/54K Plug-In Preamplifiers provide nine cali-
brated deflection factors from 0.05 v/ecm to 20 v/cm at
dc-to-25 mc passbands, 0.014-psec risetimes. A wide
variety of vertical-deflection characteristics is available
through use of another of the eight Type 53/54 Plug-In
Preamplifiers in one or both vertical channels.

Type 551 vertical-response characteristics for both
channels with Type 53/54 Plug-In Units are

Type 53/54A — dc to 18 mc, 0.02-pusec risetime.

Type 53/54B — dc to 18 mc, 0.02-usec risetime at
0.05 to 50v/ecm . ... 2 cycles to 10 m¢, 0.035-
usec risetime at 5 mv/em to 0.05 v/cm.

Type 53/54C — dc to 22 mc, 0.016-pusec risetime.

Type 53/54D — dc to 350 kc at 1 mv/cm, increasing
to 2 mc at 50 mv/cm.

Type 53/54E — 0.06 cycles to 60 kc.

Type 53/54G — dc to 18 mc, 0.02-pusec risetime.
Type 53/54H — dc to 14 mc, 0.025 usec.

Type 53/54K — dc to 25 mc, 0.014-usec risetime.

Type 53/54L — dc to 25 mc, 0.014-pusec risetime at
0.05 to 50 v/em ... .. 3 cycles to 15 mc, 0.023-
usec risetime at 5 mv/cm to 4 v/cm.

Probes — Four P410 low-capacitance probes (10x
atten.) are supplied with the instrument. Input capaci-
tance of the Type 551-Type 53/54K combination with
the P410 probe is 8 puf. Excellent transient response is
retained, as the P410 introduces no overshoot or ring-
ing, but frequency response is down an additional 1 db
at 30 mc. Accessory probes are available with input
capacitances of 12 puf at 5x, 5.5 puf at 20x, and 2.5
ppf at 50x attenuation.

Balanced Delay Network — A signal delay of 0.2
usec 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.

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

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
pusec/cm to 12 sec/cm.

32

Calibrated Sweep Rates — The Type 551 has sin-
gle-knob selection of 24 calibrated sweep rates: 0.1,
0.2, 0.5, 1,2, 5,10, 20, 50 gsec/em, 0.1, 0.2,:0.5, 1,
2, and 5 sec/cm. In addition, a vernier (uncalibrated)
control provides for continuous adjustment of the sweep
rate from 0.1 usec/cm to 12 sec/cm. Calibration ac-
curacy of the fixed sweep rates will typically be within
1% of full scale, and in all cases within 3%.

Sweep Magnifier — Sweep magnification is ob-
tained by increasing the gain of the sweep output
amplifier by a factor of five. The center 2 cm of the
display is expanded to the left and right of center to
fill the screen. Any one-fifth of the magnified sweep
can be displayed on the screen by rotating the HORI-
ZONTAL POSITION control. Accuracy is within 5% of
the displayed portion of the magnified sweep.

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.

DC-Coupled Unblanking — The unblanking wave-
form is coupled to the grid of the cathode-ray tube,
assuring uniform bias for all sweep and repetition rates.
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DUAL-BEAM OPERATION WITH
DUAL-TRACE PLUG-IN UNITS

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 for triggering the sweep
at a selected amplitude level on the triggering wave-
form. Trigger source can be internal, external, or the
line frequency, either ac or dc coupled. The triggering
point can be on either the positive or negative slope
of the triggering waveform.

Preset Stability — Same as above, except the
stability control is preset to the optimim 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.

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 100 v.

Horizontal Input Ampifier — DC-coupled external
connection to the sweep-output amplifier is through a
front-panel connector. Combination of a step attenu-
ator and variable attenuator makes the horizontal de-

5/58

flection factor continuously variable from 0.2 v/cm to
approximately 15v/cm. Passband is dc to 240 kc.
Input impedance is approximately 40 puuf paralleled
by 1 megohm.

OTHER CHARACTERISTICS

Cathode-Ray Tube — 10-kv accelerating potential
assures bright displays when using fast sweeps at low
repetition rates, and in single-sweep applications. The
Type 551 uses the Tektronix Type T57P cathode-ray
tube. The T57P 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 sweep range of the Type 551, a P2 screen is
normally furnished with the instrument.

Alignment of Cathode-Ray Tube—Should it be-
come necessary to touch up the alignment of the cath-
ode-ray tube, a molded nylon handle on the crt socket
can be reached in a matter of seconds. Release the two
quick-opening fasteners on the left cabinet side, and
lower the cabinet side out of the way, or remove if
completely.

Separate Power Supply — A separate unit supplies
power to the Type 551 indicator unit through an inter-
connecting cable. Electronic regulation compensates
for line-voltage variations, and for current-demand
differences among the plug-in preamplifiers.

Amplitude Calibrator — A square-wave calibration
voltage is available through a front-panel coaxial
connector. Eighteen fixed voltages— 0.2, 0.5, 1, 2,
5, 10, 20, 50, 100 millivelts, 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.

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.

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
baseline divisions for convenience in making measure-
ments in time and amplitude. lllumination of the grati-
cule is controlled by a front-panel knob.

ELECTRON-TUBE COMPLEMENT

Vertical input amplifiers . ............ 4 12BY7A
Drver amplliers: . .. coscosvs 65 v 5mp as 4 6BQ7A
Trigger pickoff amplifiers ............ 4 6DKé
Trigger CF ... ... .. .. . i 6BQ7A
Indicator amplifiers ................ 2 6BQ7A
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1R S SR S G S 24 6DKé
THger OmpPRier . o T e e e 6BQ7A
HOGEE SRAEERE 1 (e T i e s iR s Yo ey 6U8
Multivibrator & CF . ................ 6BQ7A
MBUIAEEION s s oiba smssns s sman s &as 12BY7A
Disconnect dlodes. . .. ..o 5600 0isss 6ALS
Sweep generator .................. 6CL6
Sweep cathode follower ............. 6BQ7A
Holdoff driver and unblanking CF . .. .. 6BQ7A
Holdoff CF and multivibrator .. ... .. .. 6BQ7A
Lockout multivibrator . .. ............. 6AU6
Gate and sawtooth out CF ... ........ 6BQ7A
External horizontal amplifier ......... 6BQ7A
Horizontal input CF ... ............. 6BQ7A
Horizontal amplifiers ............... 6BQ7A
Horizontal amplifier CF ... .......... 6BQ7A
Current booster . .. ................. 6CLé6
Horizontal position CF and cal. CF ... .. 6BQ7A
Calibrator multivibrator . ............ 6U8
High voltage oscillator . ............. 6AUS
Regulator amplifier ... .............. 12AU7
High voltage rectifiers .............. 5 5642
Series regulators . .................. 5 6080
Series regulators . .. ................ 2 12B4
Regulator amplifiers ................ 5 6AU6
Comporaliors . ..«.::comi6inainsmns 2 12AX7
Voltage réferences .. ......:..cus 305545 5651
Cathode-ray tube .................. 1397P2

MECHANICAL SPECIFICATIONS

Ventilation — Filtered forced-air ventilation main-
tains safe operating temperatures.

Construction — Aluminum-alloy chassis and three-
piece cabinets.

Finish — Photo-etched anodized panels, wrinkle-fin-
ished cabinets.

Dimensions — Indicator Unit, 24" long, 13" wide,
163%" high. Power Unit, 172" long, 13" wide, 10”
high.

Weight — Indicator Unit, 52 Ibs. Power Unit, 46 Ibs.

Power Requirements — 105-125v or 210-250 v 50-
60 cycles, 900 watts maximum.

Type 551, without plug-in units . .......... $1725

Includes: 4—P410 probes
2—A510 binding-post adapters
1—Test lead (012-031)
1—Green filter (378-514)
1—Instruction manual
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Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase
orders involving painted panels.

Optional Phosphors

P2 crt phosphor normally furnished,
PLAPE PLE ablonnl . ««ovowis o iy No extra charge
Other phosphors can be furnished on special order.

Recommended Additional Accessories

P510A Probe—This probe should be used in place of
the low-capacitance probes when the more-sensitive
plug-in units—Type 53/54B and Type 53/54D—are
used with the Type 551. Please see the Catalog Acces-
sory Section for complete specifications.

For special test accessories for this instrument, please
see the Catalog Test Accessory Section.

Low Capacitance Accessory Probes — for use with
wide-band Plug-In Units. These probes preserve the
excellent transient response, introducing no overshoot
or ringing, but cause an additional frequency-response
loss of approximately 1 db at 30 mc.

Type 500/53A Scope-Mobile—A sturdy, mobile sup-
port for both Indicator Unit and Power Unit. Two sup-
porting cradles in the front panel accomodate Type
53/54 Plug-In Units. Complete description in Catalog

Accessory Section ...................... $108.00
INPUT IMPEDANCE
Attenuation| Resistance Capacitance
Probe Ratio (Megohms) | Minimum* Maximumt Price
P405 5:1 5 12 puf 19 puf | $10.50
P410 10:1 10 8 puuf 11 puf 10.50
P420 20:1 10 5.5 puf 7 puf 10.50
P450-L 50:1 10 2.5 ppf 12.50
P4100 100:1 10 2.5 puf 2.5 puf 12.50

*When connected to instruments with 20-puf input capacitance.

TWhen connected to instruments with input capacitances up to
50 puf.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 530-SERIES OSCILLOSCOPES

TYPE 536 ““X-Y’’ OSCILLOSCOPE

Identical Deflection Characteristics
Vertical and horizontal risetimes —
0.03 usec.
Uniform phase-shift characteristics.

Curve Tracing
The Type 536 is useful for curve trac-
ing with two related varying volt-
ages over a wide frequency range.

Wide Application Range
All Type 53/54 Plug-In Preamplifiers
can be used with both deflection
systems.

General-Purpose Utility
Plug-In Time-Base Generator is avail-
able for horizontal deflection in
usual oscilloscope applications.

GENERAL DESCRIPTION

The Type 536 is an unusually practical instrument,
combining a wide-band "'X-Y'' oscilloscope with an
excellent general-purpose laboratory oscilloscope. Two
carefully-designed main amplifiers and a new Tektronix
cathode-ray tube with equal X and Y deflection charac-
teristics are the basic components.

With two of the same Type 53/54 wide-band pream-
plifiers plugged in, the horizontal and vertical deflection
systems are almost identical. Relative phase shift is less
than one degree to over 14 mc, and, by means of a front-
panel control, phase balance can be obtained at any fre-
quency to over 25 mc.

With the new Time-Base Plug-In Unit, Type 53/54T,
plugged into the horizontal amplifier, and a Type 53/54
wide-band unit plugged into the vertical amplifier, the
Type 536 functions as a general-purpose oscilloscope.
It almost matches the performance characteristics of the
Tektronix Type 531 in sweep range and triggering facili-
ties, and has the same signal-handling versatility through
currently-available Type 53/54 Plug-In Preamplifiers.

APPLICATIONS

In curve-tracing applications the Type 536 extends the
range of familiar techniques to today's higher-frequency

2/58

problems. Differential input, a feature that eliminates the
need for a common XY terminal, is available in the wide-
band Type 53/54G Plug-In Preamplifier. Since differ-
ential input is needed for accuracy in many curve-tracing
applications, a pair of Type 53/54G Units is recommend-
ed for this work.

Some applications for a wide-band " X-Y"' oscilloscope
are

1. Examination of semiconductor diode characteris-
tics—volts vs. amperes plot.

2. Determination of ferromagnetic material charac-
teristics.

3. Linear amplifier distortion measurement.

4. 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.
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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. Determination of various gating circuits charac-
teristics.

12. Function generator — y — f(x).

VERTICAL AND HORIZONTAL
DEFLECTION SYSTEMS

Identical Amplifiers—Both main amplifiers have ex-
cellent transient response with risetimes of 0.03 usec. A
Type 53/54 Preamplifier must be plugged in to make the
vertical-deflection system function. Either a Type 53/54
Preamplifier or a Type 53/54T Time-Base Unit must be
plugged in to make the horizontal-deflection system func-
tion.

Deflection characteristics with Type 53/54G Units
plugged in are:

Passbands—dc to 10 mc.

Risetimes—0.035 psec.

Deflection factors—0.05 v/div maximum, @ calibrated
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Ferrite bead characteristics at two different tem-
peratures—Ileft, at 25°C; right, at equilibrium
temperature due to self heating. Type 536 with
two Type 53/54G Units, driving frequency 1 mc.

High-conduction diffused silicon diode character-
istics—left, at 60 cycles; right, at 2 mc. Type 536
with two Type 53/54G Units, horizontal calibra-
tion 1 v/div; vertical calibration 100 ma/div; zero
current and voltage at center of screen.

steps from 0.05 v/div to 20 v/div; continuously-variable
adjustment between steps.

Relative phase shift—Iless than one degree to 15 mc,
less than two degrees to 17 mc, less than five degrees to
23 mc—provided amplifiers are not overdriven by the in-
put signals.

Amplifier phasing control—phase balance can be ob-
tained at any frequency to over 25 mc provided ampli-
fiers are not overdriven by the input signals.

Deflection capability—five divisions of defléction can
be obtained at 20 mc without overdriving the input am-
plifiers.

Type 536 passband and risetime with the following
plug-in units:
Type 53/54A—DC to 10 mc, 0.035 pusec.

Type 53/54B—DC to 10 mc, 0.035 psec at 0.05 v/div
to 50 v/div. .. .2 cyclesto ? mc, 0.04 pusec at
0.005 v/div to 0.05 v/div.

Type 53/54C—DCto 10 mc, 0.0335 pusec.

Type 53/54D—DC to 350 kc at 1 mv/div, increasing
to 2 mc at 50 mv/div.

Type 53/54E—0.06 cycles to 60 kc.

Type 53/54G—DC to 10 mc, 0.0335 pusec.
Type 53/54H—DC to 9.5 mc, 0.037 psec.
Type 53/54K—DCto 11 mc, 0.031 psec.
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40 v/div. .. .3 cycles to 10 mc, 0.035 pusec at 0.005
to 4 v/div.

Please refer to specifications of individual plug-in units
for sensitivity and other characteristics. Descriptions of the
plug-in units can be found immediately following the
plug-in oscilloscopes.

HORIZONTAL DEFLECTION SYSTEM

Time-Base Presentation—For conventional oscillo-
scope operation, the Type 53/54T Time-Base Generator
must be plugged into the horizontal system. Specifica-
tions of the Type 536 horizontal-deflection system with
the Type 53/54T Unit are as follows:

Calibrated Sweep Rates—Twenty-two sweep rates
from 0.2 psec/div to 2 sec/div.

Sx Sweep Magnifier—Increases calibrated sweep rate
to 0.04 usec/div.

Versatile Trigger Selection—Positive or negative slope,
external or line voltage, ac or dc-coupling through
triggering circuits.

Amplitude-Level Selection—With preset or manual sta-
bility control.
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Type 53/54L—DC to 11 mc, 0.031 psec at 0.05 to

Automatic Triggering—Stable triggering regardless of
shape, frequency, or amplitude or triggering wave-
form.

High-Frequency Sync—Synchronizes with sine-wave
signals in frequency range of 5 mcto 15 mec.

Please refer to specifications of the Type 53/54T Time-
Base Generator for complete specifications.

All characteristics of the horizontal deflection system
are the same as those of the vertical deflection system
when the same type of Plug-In Preamplifier is plugged in-
to both systems. Descriptions of all Type 53/54 Plug-In
Units can be found immediately following the plug-in os-
cilloscope descriptions.

OTHER CHARACTERISTICS

Phasing Adjustments—Provided the amplifiers are
not overdriven by the input signals, relative phase shift
with Type 53/54K Plug-In Preamplifiers is less than ] de-
gree from dc to 15 mc. Phase-shift balance can be ob-
tained at any frequency to 30 mc with a front-panel AM-
PLIFIER PHASING control.

Cathode-Ray Tube—A Tektronix cathode-ray tube,
T56P, is used in the Type 536. Deflection factor is ap-
proximately the same for both horizontal and vertical de-
flection plates. The T56P crt provides a 10-by-10 division
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(3% " x 3%") viewing area. Accelerating potential is
approximately 4 kv. For best results over the wide sweep
range, a P2 phosphor is normally furnished with the in-
strument.

Alignment of Cathode-Ray Tube—Should it be-
come necessary to touch up the alignment of the cath-
ode-ray tube, a molded nylon handle on the crt socket
can be reached in a matter of seconds. Release the two
quick-opening fasteners on the left cabinet side, and
lower the cabinet side out of the way, or remove it
completely.

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations between 105 and
125 v, and for current-demand differences among the
plug-in units.

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.

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

Output Waveforms—The vertical and horizontal
signals are brought out to front-panel terminals for exter-
nal applications.

Intensity Modulation—A front-panel switch selects
the desired method of intensity modulation. . .internal
dc-coupled unblanking (for 53/54T unit) or external ac
or dc-coupling to the crt grid.

Illuminated Graticule—An edge-lighted graticule is
marked in 10 by 10 divisions with one-fifth division base-
line markings. lllumination can be adjusted by a front-
panel control.

ELECTRON-TUBE COMPLEMENT

Vertical input amplifiers . ............. 2 12BY7
Cathode followers . ................. 2 6BQ7A
Vertical output amplifiers . .. .......... 5894
Beam position amplifier and vertical

signal out CF . ...... ... ... ... 6BQ7A
Horizontal input amplifier ... ......... 2 12BY7
Cathode followers . .. ............... 2 6BQ7A
Horizontal output amplifiers . ......... 5894
Beam position amplifier and horizontal

signol vk CP ... cocossivnsesnsnss 6BQ7A
38

Calibrator multivibrator and CF . . ... ... 6BQ7A
Calibrator multivibrator . ............. 6AUS6
YORUDG IBTEIENCS . ... . <o vvcnssvoansis 5651
COMPOrOIaNE . .. .ccocosoanessaniins 2 12AX7
Regulator amplifiers . ................ 4 6AU6
Sories ragulolors . . . os v s s se s e an s 4 6080
High-voltage oscillator ... ........... 6AQS5
Shunt regulator and dc comparator . . . . .. 12AU7
High-voltage rectifiers . .............. 3 5642
Intensity modulation CF . ............. 6BQ7A
Cathode-ray tube . ................. T56P2

MECHANICAL SPECIFICATIONS

Ventilation—Filtered, forced-air ventilation assures a
safe operating temperature.

Construction—Aluminum-alloy chassis and cabinet.

Finish—Photo-etched anodized panel and blue wrin-
kle-finished cabinet.

Dimensions—24" long, 13" wide, 1634 " high.
Weight—57 pounds.

Power Requirements—105-125 v or 210-250 v, 50-60
cycles, 625 watts with two Type 53/54K Units plugged in.

Type 536, without plug-inunits. ............. $995

Includes: 2—P510A Probes
2—A510 binding-post adapters
1—Test lead (012-031)
1—F510-5 green filter (378-503)
1—Instruction manual

Optional Phosphors

P2 phosphor normally furnished.
P1, P7, P11 optional . ............. No extra charge
Other phosphors can be furnished on special order.

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase or-
ders involving painted panels.

Recommended Additional Accessories

For special test accessories for this instrument, please see
the Test Accessory Section.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 532 CATHODE-RAY OSCILLOSCOPE

Designed for Extra Dependability

Wide Sweep Range
0.2 psec/cm to 12 sec/cm.

DC-Coupled Vertical Amplifier
Passband with wide-band plug-in
units—dc to 5 mc.
Risetime with wide-band plug-in
units—0.07 usec.

Versatile Triggering Circuitry
Amplitude-level selection with preset
or manual stability control, and
fully-automatic triggering.

Horizontal Input Amplifier

8-cm Linear Vertical Deflection
DC-Coupled Unblanking
Vertical Beam-Position Indicators

New Cabinet Design

GENERAL DESCRIPTION

The Tektronix Type 532 is designed for users who do
not need the high-speed sweeps, high writing rate, and
wide passband of the Type 531. Simplified circuitry
eases vacuum-tube loading, lower accelerating poten-
tial reduces possibility of screen damage at very-slow
sweep speeds and makes possible greater linear verti-
cal deflection. The Type 532 has all the precision and
stability you expect in Tektronix oscilloscopes. Signal-
handling versatility of the Type 53 and Type 53/54
Plug-In Units is available in the Type 532, within the
dc-to-5 mc passband of its main vertical amplifier. It is
an instrument that will give lasting satisfaction in the
many laboratory applications within its capabilities.

VERTICAL DEFLECTION SYSTEM

DC-Coupled Output Amplifier—The vertical am-
plifier of the Type 532 is designed to be used with any
one of the Type 53 or Type 53/54 Plug-In Preamplfiers.
The passband of the Type 532 is less than 3 db down at
5 mc, adjusted for optimum transient response with the
wide-band preamplifier units plugged in. Frequency re-
sponse of the wide-band units is limited to that of the
main-unit vertical amplifier, but the overall response is
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not materially affected when plug-in units with pass-
bands of 2 mc and lower are used. The main-unit deflec-
tion factoris 0.1 v/cm with balanced input.

In order to operate the Type 532, one of the pream-
plifiers must be plugged in.

Type 532 frequency response and risetime with the
following plug-in units:

Type 53/54A—dc to 5 mc, 0.07 pusec.

Type 53/54B—dc to 5 mc, 0.07 pusec.

Type 53/54C—dc to 5 mc, 0.07 pusec.

Type 53/54D—dc to 350 kc at 1 mv/cm, increasing

to 2 mc as sensitivity is decreased to 50 mv/cm.

Type 53/54E—0.06 cycles to 60 kc.

Type 53/54H—dc to5 mc, 0.07 pusec.

Type 53/54K—dc to 5 mc, 0.07 psec.

Type 53/54L—dc to 5 mc, 0.07 usec.

Direct Input to CRT—An aperture in the side of
the cabinet permits direct connection to the crt deflec-
tion plates.

HORIZONTAL DEFLECTION SYSTEM

The sweep generator in the Type 532 is a Miller run-
up type. Excellent sweep linearity results from use of
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inverse feedback in the timing circuits. Characteristics
of the circuitry make possible the wide sweep range of
0.2 psec/cm to 12 sec/cm.

Calibrated Sweep Rates—The Type 532 has twenty-
one calibrated sweep rates. The main sweep control has
seven positions; 1, 10, 100 psec/em,. . .1, 10, 100 milli-
sec/cm,. . .1 sec/cm. Three multiplier switch positions of
1, 2, and 5 for each of the main sweep steps provide a
total of 21 calibrated sweep rates. The remaining three
positions on the multiplier switch of 1 to 2.5, 2 to 5, and
5 to 12 provide continuously variable sweep rates from
1 usec/cm to 12 sec/cm. Calibration accuracy of the fixed
sweep rates will typically be within 1% of full scale, and
in all cases within 3%. The 5x magnifier applied to the
1 psec/cm sweep extends the calibrated sweep range to
0.2 pysec/cm.

Sweep Magnifier—Sweep magnification is ob-
tained by effectively increasing the gain of the sweep
output amplifier by a factor of five. The center 2 cm of
the trace is expanded to 10 cm. Any one-fifth of the
magnified sweep can be displayed on the screen by
means of the HORIZONTAL POSITION control. Accu-
racy is within 3% except on the 1 usec/cm range,
where accuracy is within 5%.

DC-Coupled Unblanking—The unblanking wave-
form is dc coupled to the grid of the crt to assure uni-
form unblanking bias for all sweep speeds and repeti-
tion rates.

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 for triggering the
sweep at a selected amplitude level on the triggering
waveform. Trigger source can be external, internal, or
the line frequency, either ac or dc-coupled. The trig-
gering point can be on either the positive or negative
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
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TYPE 532 OSCILLOSCOPE

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.

Trigger Requirements—Internal triggering—a sig-
nal large enough to cause 2 mm deflection. External
triggering—a signal of 0.2 v to 100 v.

Horizontal Input Amplifier—DC-coupled external
connection to the sweep amplifier is through a front-
panel terminal. Combination of a step attenuator and
variable amplifier-gain control makes the horizontal de-
flecton factor continuously variable from 0.2 v/cm to
approximately 15 v/cm. Passband is dc to 300 kec. Input
impedance is approximately 40 puf paralleled by 1 meg-
ohm.

Delayed Gate—A delayed gate voltage of approxi-
mately 20 v amplitude is available at the front panel.
The amount of delay from the start of the sweep is con-
tinuously adjustable throughout the sweep duration.

OTHER CHARACTERISTICS

Cathode-Ray Tube—4-kv accelerating potential is
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applied to the Tektronix Type T52P cathode-ray tube.
The T52P is a 5" flat-faced precision tube with a helical
post-accelerating anode, providing 8 cm of linear verti-
cal deflection. A P-2 phosphor, providing best results
over the wide sweep range, is supplied unless another
phosphor is requested.

Alignment of Cathode-Ray Tube—Should it be-
come necessary to touch up the alignment of the cath-
ode-ray tube, a molded nylon handle on the crt socket
can be reached in a matter of seconds. Release the two
quick-opening fasteners on the left cabinet side, and
lower the cabinet side out of the way, or remove it
completely.

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel uhf connector.
Eighteen fixed voltages, 0.2, 0.5, 1, 2, 5, 10, 20, 50,
100 millivolts, 0.2, 0.5, 1, 2, 5, 10, 20, 50, 100 volts
peak-to-peak are provided. Accuracy is within 3%.
Square-wave frequency is approximately 1 kc.

Output Waveforms—Front-panel connectors pro-
vide a positive-gate voltage of the same duration at the
sweep, the positive-going sweep sawtooth waveform,
and a positive delayed gate. The vertical signal is brought
out to a front-panel terminal for external applications.

41




TYPE 532 OSCILLOSCOPE

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations between 105
and 125v or 210 and 250 v, and for current-demand
differences among the Plug-In Preamplifiers.

Beam-Position Indicators—A pair of indicator
lights shows the vertical direction of the electron beam
when the spot is not on the screen.

Illuminated Graticule—An edge-lighted graticule
is marked in centimeters with two-millimeter baseline
divisions for convenience in making time and amplitude
measurements. |llumination is controlled by a front-panel
control.

ELECTRON-TUBE COMPLEMENT

Vertical amplifiers ... ................ 2 12AUé
Cathode followers . .................. 6BQ7A
Vertical output amplifiers . ............. 2 6CL6
Beam position amplifier and

imterndgl Wigger CF ... .cvacesnnasasn 6BQ7A
Varfical signal out . vi sswsns snawssnp 6AU6
Trigger amplifier . ................... 6U8
Trigger shaper . ...... ... .. ... 6U8
Positive multivibrator and CF . ... ....... 6BQ7A
Negative multivibrator . .. ............. 6AU6
Sweep generator . ....... ... 6AU6
Sweep generator CF and hold-off CF . .. .. 6BQ7A
Disconnect diodes . ....iivvsvsvovesna 6ALS
Sweep hold-off CF and stability CF . .. ... 6BQ7A
Gate out CF and dual-trace trigger amplifier 6ANS
Sawtooth out CF and delayed gate out CF. 12AU7
Delayed gate pickoff ... .............. 2 O6AUé
External sweep amplifier . ............. 6BQ7A
Cathode follower and driver CF .. ... .. .. 6BQ7A
Sweep output amplifier . .............. 6BQ7A
Calibrator multivibrator and CF ... .. .. .. 6BQ7A
Calibrator multivibrator . .. ............ 6AU6
PacllBSeS . o oo o sy v W« dle o 5 5V4
Voltage reference ................... 5651
COMPBLAILES | st Fawssviessos vum o 2 12AX7
Regulator amplifiers ................. 4 6AUéS
Series regulators . .......... ... ... 4 12B4
Series reguledors . .....; . coci0000000 6080
High-voltage oscillator . .. ............. 6AQS5
Shunt regulator and dc comparator . .. ... 12AU7
High-volige rectifiers . ................ 3 5642
Coulliotiaray Tle ) i o o duis wws s me s T52P2
42

MECHANICAL SPECIFICATIONS

Ventilation—Filtered, forced-air ventilation assures
safe operating temperature.

Construction—Aluminum-alloy chassis and three-piece
cabinet.

Finish—Photo-etched anodized panel, wrinkle-finished
cabinet.

Dimensions—24" long, 13" wide, 163 “ high.

Weight—52 pounds.

Power Requirements—105-125 v or 210-250 v, 50-60
cycles, 475 watts with Type 53/54D unit plugged in.

Type 532, without plug-inunits. . . v e v oo v $825

Includes: 2—P510A probes
2—A510 binding-post adapters
1—Test lead (012-031)
1—F510-5 green filter (378-503)
1—Instruction manval

Special Models

Type 532-57, has sweep lockout feature for single-
SWEEP OPeration. .. ... ouvuieeuunnenenns $850
Since special models require additional manufacturing
time, please check with your Tektronix Field Engineer or
Representative for exact delivery schedules.

Optional Phosphors

P2 phosphor normally furnished.
P1, P7Z, P11 optional. .. ........... No extra charge

Other phosphors can be furnished on special order.

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase or-
ders involving painted panels.

Recommended Additional Accessories

For special test accessories for this instrument, please see
the Catalog Test Accessory Section.

Prices f.0.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)

2/58

PN

—_— o

-

-

-



A NN G E S N N EE B D R R e e e e

PLUG-IN PREAMPLIFIERS

TYPE 53/54C PLUG-IN UNIT
Dual-Trace Preamplifier

Two Identical Channels

Electronic Switching

Triggered—switches on alternate sweeps.
Free-running—at approximately 100 kc.

Deflection Factor

Calibrated—0.05 v/ecm to 20 v/cm.

Frequency Response and Risetime

With Type 533—

dc to 15 mc, 0.023 pusec.
With Types 531, 535, 536—

dc to 10 mc, 0.035 psec.
With Type 532—

dc to 5 mc, 0.07 usec.
With Types 541, 543, 545—

dc to 24 mc, 0.015 usec.
With Type 551—

dc to 22 mc, 0.016 usec.

GENERAL DESCRIPTION

The Type 53/54C Dual-Trace Preamplifier Unit con-
tains two identical amplifier channels. The two channels
can be electronically switched, either triggered by the
oscilloscope sweep, or at a free-running rate of about
100 kc. In addition, either channel can be operated
separately.

The alternate-sweep mode of operation provides a
stationary display of two signals even when they are
not related in frequency. Because the two sweeps are
identical and time-delay characteristics of the two chan-
nels are within 2 musec, time comparisons can be made
with a high degree of accuracy.

In the free-running (chopped) mode of operation,
switching occurs at a rate of approximately 100 kc, per-
mitting display of two simultaneous transients. Transi-
ents of as little as one millisecond duration are well
delineated, having about 100 elements in each trace.
For many purposes shorter transients can be adequately
observed.
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CHANNEL A

OTHER CHARACTERISTICS

Calibrated Sensitivity—The vertical attenuators are
calibrated in VOLTS/CM of deflection. Nine calibrated
steps are provided for each channel: 0.05, 0.1, 0.2, 0.5,
1, 2, 5, 10 and 20 v/ecm. In addition, vernier (uncali-
brated) controls provide for continuously-variable ad-
justment from 0.05 v/cm to 50 v/cm for each channel.

Calibration Accuracy—An adjustment is provided
for setting the gain of each channel. When this adjust-
ment is accurately set with the YOLTS/CM switch in the
0.05 v/cm position, the vertical deflection factor for any
other position of the switch will be within 3% of the
panel reading for that position.

Vertical Position Controls—Separate positioning
controls are provided for each channel.

AC-DC Switches—A coupling capacitor is inserted in
the AC positions, limiting the low-frequency response to
3 db down at 2 cycles.

Polarity Inversion—Polarity can be inverted on
either channel for greater accuracy in comparisons of
signals 180 degrees out of phase.
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PLUG-IN PREAMPLIFIERS

Input Impedance—20 .uf paralleled by 1 megohm. MECHANICAL SPECIFICATIONS
Construction—Aluminum-alloy chassis.

ELECTRON-TUBE COMPLEMENT Finish—Photo-etched anodized panel.

JT o P e 2 6AK5 Weight—57 Ibs.

AMBUIRRES o6 sow s wimiss saarg i ed s oo 4 12AUé6 Price $250

Swilching amplifiers . ..o oo v ae oiionds 4 6AU6

OUIPUE CF oo e e e e e e e 12AT7 For low-capacitance accessory probes, please see the

e e L B 1 6AL5 Cutalpg Aucessary Section.

MaNIbrolor i s i L s dinhs Phas smmw s 12AT7

Multivibrator waveform shaper ......... 12AT7 Prices f.o.b. factory. (Please refer to Terms and Ship-

Switching CF . ......... ... ... ... ... 12AT7 ment, GENERAL INFORMATION page.)
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PLUG-IN PREAMPLIFIERS

TYPE 53/54H PLUG-IN UNIT
DC-Coupled High-Gain Wide-Band Preamplifier

Deflection Factor
AC or DC-Coupled —
Calibrated — 0.005 to 20 v/cm.
Continuously Variable — 0.005 to 50 v/cm.

Frequency Response and Risetime

With Type 533 —

dcto 11 mc, 0.031 usec.
With Types 531, 535, 536 —

dc to 9.5 mc, 0.037 usec.
With Type 532 —

dc to 5 me, 0.07 pusec.
With Types 541, 543, 545 —

dc to 15 mc, 0.023 usec.
With Type 551 —

dc to 14 mc, 0.025 psec.

GENERAL DESCRIPTION

The Type 53/54H is a wide-band preamplifier with
dc-coupling over its full sensitivity range. It provides a
maximum deflection factor of 5 mv/cm, dc-coupled, in
Types 530, 540 and 550 Oscilloscopes, with excellent
transient-response characteristics.

OTHER CHARACTERISTICS

Calibrated Sensitivity—The vertical attenuator is
calibrated in VOLTS/CM of deflection. Twelve cali-
brated steps are provided: 0.005, 0.01, 0.02, 0.05,
0.1, 0.2, 0.5, 1, 2, 5, 10 and 20 v/cm. In addition, a
vernier (uncalibrated) control provides for continuous-
ly-variable adjustment from 0.005 v/cm to 50 v/cm.

Calibration Accuracy—A front-panel adjustment is
provided for setting the gain of the unit. When this
adjustment is accurately set with the VOLTS/CM switch
in the 0.005 v/cm position, the vertical deflection factor
for any other position of the switch will be within 3%
of the panel reading for that position.

Signal Inputs—Two signal input connectors with
more than 60 db isolation are controlled by a four-
position switch. The INPUT SELECTOR provides for ac-
coupling or dc-coupling through either input. A coup-
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ling capacitor is inserted in the AC positions, limiting
the low-frequency response to 3 db down at 2 cycles.

Input Impedance—47 .uf paralleled by 1 megohm.

ELECTRON-TUBE COMPLEMENT

Ist Amplifiers . ...................... 2 12AU6
Input CF . ... ... . 12AT7
2nd Amplifiers ;.. s 5 s55a 05 e amea 2 12AUé
OUIBUE LR wnvs st inammisermBes i s 12AT7
MECHANICAL SPECIFICATIONS
Construction—Aluminum-alloy chassis.
Finish—Photo-etched anodized panel.
Weight—3 14 Ibs.
Price .......... S ONE R R W R R e $175

For low-capacitance accessory probes, please see the
Catalog Accessory Section.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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PLUG-IN PREAMPLIFIERS

TYPE 53/54K PLUG-IN UNIT
Fasi-Rise DC Preamplifier

Deflection Factor
Calibrated—0.05 v/cm to 20 v/cm.

Frequency Response and Risetime

With Type 533 —
dc to 15 mc, 0.023 psec.

With Types 531, 535, 536 —
dcto 11 mc, 0.031 psec.

With Type 532 —
dc to 5 mc, 0.07 psec.

With Types 541, 543, 545 —
dc to 30 mc, 0.012 psec.

With Type 551 —
dc to 25 mc, 0.014 psec.

GENERAL DESCRIPTION

The Type 53/54K Fast-Rise Unit provides Type 541
and Type 545 Oscilloscopes with calibrated sensitivity
at low input capacitance, taking maximum advantage
of the excellent transient response and wide frequency
range of the oscilloscope vertical-deflection system. The
Type 53/54K with either the Type 541 or Type 545
makes a 12-millimicrosecond risetime combination, ideal
for applications involving fast-rising waveforms. Fre-
quency response is down 3 db +; db at 30 mc, 6 db
at approximately 41 mc, 12 db at approximately 55 mc.
The combined vertical-amplifier system is dc-coupled,
and an AC-DC switch provides for insertion of a capaci-
tor to block the dc component of the input signal, limit-
ing the low-frequency response to 3 db down at 2 cycles.
The Type 53/54K can be used in all Tektronix Oscillo-
scopes with the plug-in feature.

OTHER CHARACTERISTICS

Calibrated Sensitivity—The vertical attenuator is
calibrated in VOLTS/CM of deflection. 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 variable adjustment over a 2-to-1 range on
each step.

Calibration Accuracy—An adjustment is provided
for setting the gain of the unit. When this adjustment is
accurately set with the VOLTS/CM switch in the 0.05 v/cm
position, the vertical deflection factor for any other posi-
tion of the switch will be within 3% of the panel reading
for that position.
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Input Impedance—Direct input impedance of the
Type 53/54K is 1 megohm paralleled by 20 ppf. Input
with the P410 Probe, furnished with Type 541 and Type
545 Oscilloscopes, is 10 megohms paralleled by 8 uuf.
Other P400-Series Probes, described in the Accessory
Section, provide input capacitances from 12 uuf to 2.5
ppf, at attenuation ratios from 5 to 1 up to 100 to 1.

ELECTRON-TUBE COMPLEMENT

Input cathode follower . .. ............. 6AKS5
Cathode-coupled amplifiers . .. ......... 2 12AUé
Output cathode followers . ............ 2 12AT7

MECHANICAL SPECIFICATIONS

Construction—Aluminum-alloy chassis.
Finish—Photo-etched panel.
Weight—3 2 |bs.

Pric@ c.uisshsnun d e e e e ve o TR $125

For low-capacitance accessory probes, please see the
Catalog Acceassory Section.

Prices f.0.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)

5/58

o

{

F 4 B4 &9 F

|

r

T 9 e S e




PLUG-IN PREAMPLIFIERS

TYPE 53/54L PLUG-IN UNIT
Fast-Rise High-Gain Preamplifier

Deflection Factor
AC or DC-Coupled—0.05 v/cm.
? calibrated steps from 0.05 v/cm to 20 v/cm.
AC-Coupled Only—0.005 v/cm.
10x gain amplifier switched in provides 9 calibrated
steps from 0.005 v/cm to 2 v/cm.

Frequency Response and Risetime
(0.05 to 40 v/cm)

With Type 533 —

dcto 15 mc, 0.023 usec.
With Types 531, 535, 536 —

dcto 11 mc, 0.031 pusec.
With Type 532 —

dc to 5 mc, 0.07 pusec.
With Types 541, 543, 545 —

dc to 30 mc, 0.012 psec.
With Type 551 —

dc to 25 mc, 0.014 usec.

Frequency Response and Risetime
(0.005 to 4 v/cm)

With Type 533 —

3 cycles to 15 mc, 0.023 pusec.
With Types 531, 535, 536 —

3 cycles to 10 mc, 0.035 pusec.
With Type 532 —

3 cycles to 5 mc, 0.07 usec.
With Types 541, 543, 545 —

3 cycles to 24 mc, 0.015 pusec.
With Type 551 —

3 cycles to 15 mc, 0.023 usec.

GENERAL DESCRIPTION

The Type 53/54L Fast-Rise High-Gain Unit is essentially
the Type 53/54K Plug-In Unit, with an additional ampli-
fier to increase the sensitivity of Tektronix Type 540-
Series Oscilloscopes by a factor of 10 for fast-rise appli-
cations.

A front-panel switch connects the ac-coupled amplifier
into the circuit, increasing the deflection factor to 0.005
v/cm. Slightly reduced frequency response and increased
risetime results when the additional amplifier is switched
into the circuit. In all other respects, the Type 53/54L
Unit is identical to the Type 53/54K.

OTHER CHARACTERISTICS

Calibrated Deflection Factor—Nine steps are pro-
vided: 0.05,0.1,0.2,0.5,1,2,5,10, and 20 v/cm. When
the additional amplifier stage is switched in, the steps are
changed to 0.005, 0.01, 0.02, 0.05, 0.1, 0.2, 0.5, 1, and
2v/cm. In addition, a vernier (uncalibrated) control
provides for variable adjustment over a 2-to-1 range on
each step.
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Calibration Accuracy—Front-panel adjustments are
provided for setting the gain of the unit. When these
adjustments are accurately set with the VOLTS/CM switch
in the 0.05 v/cm position, the vertical deflection factor
for any other position of the switch will be within 3% of
the panel reading for that switch position.

Input Impedance—Direct input impedance of the
Type 53/54L Unit is 1 megohm paralleled by 20 puf.
Input impedance with the P410 probe, furnished with
Type 541 and Type 545 Oscilloscopes, is 10 megohms
paralleled by 8 uuf. Other P400-Series Probes, as des-
cribed in the Accessory Section, provide input capaci-
tances from 12 puf to 2.5 puf, at attenuation ratios from
S5tolupto100to 1.

ELECTRON-TUBE COMPLEMENT

Input cathode follower . .. ............ 6AKS5
First omplifier cosoi conwss sasoni sann 6AKS
Second amplifier ... ................ 6AKS5
Cathode follower . .. .. .............. 6AKS5
Cathode-coupled amplifiers . .. ........ 2 12AUé
Output cathode followers . .. .......... 2 12AT7
MECHANICAL SPECIFICATIONS
Construction—Aluminum-alloy chassis.
Finish—Photo-etched panel.
Weight—4 1, pounds.
Price . ...... ... . $185

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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PLUG-IN PREAMPLIFIERS

TYPE 53/54D PLUG-IN UNIT
Differential High-Gain DC Preamplifier

Deflection Factor
Calibrated—1 mv/cm to 50 v/cm.

Continuously Yariable—1 mv/cm to 125 v/cm.

Frequency Response
DC to 350 kc at 1 mv/cm sensitivity. . .increasing to
DC to 2 mc at 50 mv/cm and lower sensitivity.

Differential Input
10,000-to-1 rejection ratio between in-phase and out-
of-phase signals.

GENERAL DESCRIPTION

The Type 53/54D equips Tektronix Oscilloscopes with
the plug-in feature for work requiring dc-coupling at
a deflection factor of 1 mv/cm. Differential input with
high rejection ratio for in-phase signals permits cancella-
tion of unwanted or interfering signals.

OTHER CHARACTERISTICS

Input Selector—A six-position switch provides for
use of either input separately, or both together differ-
entially, either ac-coupled or dc-coupled. In the AC
positions a coupling capacitor is inserted, limiting the
low-frequency response to 3 db down at 2 cycles.

Differential Input — In the A-minus-B position of the
input selector switch, the Type 53/54D operates as a
differential amplifier whose output is proportional to the
difference between signals applied to input A and input
B. The differential feature is useful in making voltage
measurements between two above-ground points, and for
cancelling in-phase signals such as hum pickup in con-
necting leads. By careful adjustment of the differential-
balance control, 10,000-to-1 rejection ratio for in-phase
signals up to 20 kc can be achieved at all positions of the
MV/CM MULTIPLIER switch.

Deflection Sensitivity Controls — The MILLI-
VOLTS/CM switch has four calibrated positions: 1, 10,
100, and 1000 mv/cm. A MV/CM MULTIPLIER switch pro-
vides for multiplication by 1, 2, 5, 10, 20, and 50. Ap-
proximate 3-db point of amplifier high frequency re-
sponse for each position is also indicated by this switch.
The MV/CM MULTIPLIER, by attenuating within the am-
plifier, reduces drift and increases bandpass in applica-
tions that require less than maximum sensitivity. A vernier
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(uncalibrated) control provides for continuously-variable
adjustment from 1 mv/cm to 125 v/cm.

Regulated Heater Voltage — Heaters of all vacu-
um tubes in the Type 53/54D are operated from the regu-
lated dc voltage supplies in the main oscilloscope unit.

Calibration Accuracy—An adjustment is provided for
setting the gain of the unit. When this adjustment is ac-
curately set with the MILLIVOLTS/CM switch in the
1 mv/cm position and the MY/CM MULTIPLIER in the 50
mv/cm position, the vertical deflection factor for any
other position of the switches will be within 3% of the
panel reading for that position.

Stability — Normal drift is from 2 to 5 mv/hr.
Input Impedance—A47 uuf paralleled by 1 megohm.

ELECTRON-TUBE COMPLEMENT

Coscode amplifiers .. ccosws senmas sons 2 12AU7
Amplifiers . .......... ... . . i i, 2 5879

Output CF . .. ... et 12AU7
Yoltage regulator . .::i:sssiisnsssines 12AU7

MECHANICAL SPECIFICATIONS

Construction—Aluminum-alloy chassis.
Finish—Photo-etched anodized panel.
Weight—4 |bs.

Price ® & 8 & & & & & & S 2 e @ e e e s BB es s $l45
For low-capacitance accessory probes, please see the
Catalog Accessory Section.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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PLUG-IN PREAMPLIFIERS

TYPE 53/54G PLUG-IN UNIT
Differential-Wide-Band DC Preamplifier

Common-mode Rejection
100 to 1 at full gain.

Deflection Factor
Calibrated—0.05 v/cm to 20 v/cm.
Continuously Yariable—0.05 v/cm to 50 v/cm.

Frequency Response and Risetime

With Type 533 —
dc to 14 mc, 0.025 psec.

With Types 531, 535, 536 —
dc to 10 mc, 0.035 psec.

With Type 532 —
dc to 5 mc, 0.07 pusec.

With Types 541, 543, 545 —
dc to 20 mc, 0.018 psec.

With Type 551 —
dc to 18 mc, 0.02 usec.

GENERAL DESCRIPTION

The Type 53/54G Plug-In Unit equips Tektronix Oscil-
loscopes with the plug-in feature for wide-band differ-
ential-input applications. Common-mode rejection is bet-
ter than 100 to 1 for the entire passband at full gain,
better than 300 to 1 at 60 cycles. Independent step at-
tenuators in each input with 80-db isolation permit mix-
ing signals of wide amplitude difference. Either input
can be used separately, INPUT B giving a polarity-in-
verted display.

OTHER CHARACTERISTICS

Input-Selector—A six-position switch provides for
use of either input separately, or both together differen-
tially, either ac-coupled or dc-coupled. In the AC posi-
tions a coupling capacitor is inserted, limiting the low-
frequency response to 3 db down at 2 cycles.

Calibrated Sensitivity—Each of the two attenua-
tors has 9 calibrated positions: 0.05, 0.1, 0.2, 0.5, 1, 2,
5, 10 and 20 v/ecm. A variable attenuator fills in be-
tween steps making the adjustment continuously variable
from 0.05 v/cm to 50 v/cm. The variable attenuator af-
fects the gain of both inputs at the same time.

Calibration Accuracy—An adjustment is provided for
setting the gain of the unit. When this adjustment is ac-
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curately set with the YVOLTS/CM switch in the 0.05 v/cm
position, the vertical deflection factor for any other posi-
tion of the switch will be within 3% of the panel reading
for that position.

Input Impedance—47 puf paralleled by 1 megohm.

ELECTRON-TUBE COMPLEMENT

Input cathode followers ... ............ 2 6bAKS

InpoT omphiliers: ... convvesipssvaransss 2 12AUé
Output amplifiers . .. ................. 2 12AUé6
Cathode followers . .................. 12AT7

MECHANICAL SPECIFICATIONS

Construction—Aluminum-alloy chassis.
Finish—Photo-etched anodized panel.
Weight—41; |bs.

Price .....civeeecennnnacnsseseses $175

For low-capacitance accessory probes, please see the
Catalog Accessory Section.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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PLUG-IN PREAMPLIFIERS

TYPE 53/54A PLUG-IN UNIT
Wide-Band DC Preamplifier

Deflection Factor
Calibrated—0.05 v/cm to 20 v/cm.
Continuously Variable—0.05 v/cm to 50 v/cm.

Frequency Response and Risetime

With Type 533 —
dc to 14 mc, 0.025 usec.

With Types 531, 535, 536 —
dc to 10 mc, 0.035 psec.

With Type 532 —
dc to 5 mc, 0.07 usec.

With Types 541, 543, 545 —
dc to 20 mc, 0.018 pusec.

With Type 551 —
dc to 18 mc, 0.02 usec.

GENERAL DESCRIPTION

The Type 53/54A Plug-In Preamplifier meets the re-
quirements of most wide-band applications. Wide pass-
band, excellent transient response, dc-coupling, and
calibrated sensitivity are qualities most users require in
an oscilloscope vertical amplifier. The Type 53/54A
gives all of these qualities to Tektronix Oscilloscopes
with the plug-in feature.

OTHER CHARACTERISTICS

Calibrated Sensitivity—The vertical attenuator is
calibrated in YOLTS/CM of deflection. 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.

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

Two Signal Inputs—Two signal input connectors
with more than 60-db isolation are controlled by a four-
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TYPE 53/54A
PLUG-IN UNIT
SERIAL

VERTICAL
POSITION
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PORTLAND, OxEGom, | i

position switch. The INPUT SELECTOR provides for ac-
coupling or dc-coupling through either input. A blocking
capacitor is inserted in the AC positions, limiting the low-
frequency response to 3 db down at 2 cycles.

Input Impedance—A47 uuf paralleled by 1 megohm.

ELECTRON-TUBE COMPLEMENT

IPUECE s osivounus snnpmsanmas sssens 12AUé6
Amplifiers ... ... .. ... . . . i ... 2 12AUé
Outpit CP ..o ivvnnnmnnmmnms sosman 12AT7

MECHANICAL SPECIFICATIONS

Construction—Aluminum-alloy chassis.
Finish—Photo-etched panel.
Weight—3 1, |bs.

Price ......... £ SEw b 5w R W ce... $85

For low-capacitance accessory probes, please see the
Catalog Accessory Section.

Prices f.0.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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PLUG-IN PREAMPLIFIERS

TYPE 53/54B PLUG-IN UNIT
Wide-Band High-Gain Preamplifier

Deflection Factor

AC-Coupled Only—0.005 v/cm to 0.05 v/cm.
AC or DC-Coupled—0.05 v/cm to 50 v/cm.
Calibrated—0.005 v/cm to 20 v/cm.
Continvously Yariable—0.005 v/cm to 50 v/cm.

Frequency Response and Risetime
(0.05 to 20 v/cm)

With Type 533 —

dc to 14 mc, 0.025 pusec.
With Types 531, 535, 536 —

dc to 10 mc, 0.035 usec.
With Type 532 —

dc to 5 mc, 0.07 usec.
With Types 541, 543, 545 —

dc to 20 mc, 0.018 usec.
With Type 551 —

dc to 18 mc, 0.02 usec.

Frequency Response and Risetime
(0.005 to 0.05 v/cm)

With Type 533 —

2 cycles to 10 mc, 0.035 pusec.
With Types 531, 535, 536 —

2 cycles to 9 mc, 0.04 usec.
With Type 532 —

2 cycles to 5 mc, 0.07 usec.
With Types 541, 543, 545 —

2 cycles to 12 mc, 0.03 usec.
With Type 551 —

2 cycles to 10 mc, 0.035 usec.

GENERAL DESCRIPTION

The Type 53/54B Plug-In Unit is essentially the Type
53/54A with a preamplifier stage added. Three addi-
tional calibrated deflection factors, 0.005, 0.01, and 0.02
v/cm are available at slightly reduced frequency re-
sponse and increased risetime. In all other specifications
the Type 53/54B is identical to the Type 53/54A.

OTHER CHARACTERISTICS

Calibrated Sensitivity—The vertical attenuator is
calibrated in VOLTS/CM of deflection. Twelve calibrated
steps are provided: 0.005, 0.01, 0.02, 0.05, 0.1,0.2, 0.5,
1, 2,5, 10 and 20 v/cm. In addition, a vernier (uncali-
brated) control provides for continuously-variable ad-
justment from 0.005 v/cm to 50 v/cm.

Calibration Accuracy—Two adjustments are provid-
ed for setting the gain of the unit. When these adjust-
ments are accurately set with the YOLTS/CM switch in the
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0.005 v/cm and 0.05 v/cm positions, the vertical deflec-
tion factor for any other position of the switch will be
within 3% of the panel reading for that position.

Signal Inputs—Two signal input connectors with
more than 60-db isolation are controlled by a four-posi-
tion switch. The INPUT SELECTOR provides for ac-coup-
ling or dc-coupling through either input. A coupling
capacitor is inserted in the AC positions, limiting the low-
frequency response to 3 db down at 2 cycles.

Input Impedance—47 puuf paralleled by 1 megohm.

ELECTRON-TUBE COMPLEMENT

Preamphlier .....us cowse 6o s as ves 5654

Input CF . .. .. i e 12AUé6
Cathode follower . .. .......ccivn.. 6BQ7A
ANPHAOIS v.ocuos ivmscssssnevpanans 2 12AUé
Output CF . ... i i i it i iea 12AT7

MECHANICAL SPECIFICATIONS
Construction—Aluminum-alloy chassis.
Finish—Photo-etched anodized panel.
Weight—3 1 |bs.

Price .. e aessa 128

@ & ® & & & & & & & & & & o 8 &

For low-capacitance accessory probes, please see the
Catalog Accessory Section.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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PLUG-IN PREAMPLIFIERS

TYPE 53/54E PLUG-IN UNIT

Low-Level Differential AC Preamplifier

Deflection Factor
Calibrated—50 microvolts/cm to 10 millivolts/cm.

Continuously Variable—50 microvolts/cm to 25 milli-
volts/cm.

Frequency Response
0.06 cycles to 30 kc at full gain, increasing to 60 kc
at 0.5 mv/cm.

Differential Input
50,000-to-1 rejection ratio between in-phase and out-
of-phase signals up to 1 kc of =2 v or less.

GENERAL DESCRIPTION

The Type 53/54E Plug-in Unit provides Tektronix Os-
cilloscopes with the plug-in feature with a calibrated
vertical deflection factor of 50 microvolts/cm for low-
level applications. Maximum combined noise and hum is
5 v, rms, with input grids grounded at the input connec-
tor. Separate high-frequency and low-frequency re-
sponse controls permit restricting the bandwidth to further
increase the signal-to-noise ratio. A rejection ratio of
50,000 to 1 for in-phase signals up to 1 kc can be
achieved by careful adjustment of the front-panel differ-
ential-balance control. Use of the internal attenuators
has a negligible effect on the rejection figure.

OTHER CHARACTERISTICS

Calibrated Sensitivity—The vertical attenuator is
calibrated in MILLIVOLTS/CM of deflection. Eight cali-
brated steps are provided: 0.05, 0.1, 0.2, 0.5, 1, 2, 5
and 10 millivolts/cm. In addition, a vernier (uncali-
brated) control provides for continuously-variable ad-
justment from 50 microvolts/cm to 25 millivolts/cm.

Calibration Accuracy—An adjustment is provided for
setting the gain of the unit. When this adjustment is ac-
curately set with the MILLIVOLTS/CM switch in the 5 milli-
volts/cm position, the vertical deflection factor for any
other position of the switch will be within 3% of the panel
reading for that position.

Bandwidth Control—A five-position switch provides
for approximate high-frequency 3-db points of 60, 10,
1, 0.25, and 0.05 kc. Another five-position switch selects
the approximate low-frequency 3-db points of 0.06, 0.2,
0.8, 8 and 80 cycles. Restricting the bandwidth to the
requirements of the particular application will provide
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an increase in the signal-to-noise ratio. Input to grids is
dc-coupled to provide good rejection at low frequencies.

Trace Restorer—If the trace should be driven from
the screen by a large transient, it can be returned to its
normal position immediately by pressing the trace re-
storer button.

Input Impedance—50 puf paralleled by 10 meg-
ohms.

ELECTRON-TUBE COMPLEMENT

Input amplifiers . ................... 12AX7
2nd stage and gain control . .. ......... 2 5879
3rd stage and positioning control ... .. 12AU7
Oulptl LF cvinswvssamms smme s 5msess 12AU7
Voltage regulators . .. ................ 2 OB2
MECHANICAL SPECIFICATIONS
Construction—Aluminum-alloy chassis.
Finish—Photo-etched anodized panel.
Weight—4 14 Ibs.
Price . 9 & & @ e« & 9 @ e & & 8 & 0 . o . @ e & o & & @ . @ . $l65
Includes: 30" two-conductor shielded cable with input

connector.

Prices f.0.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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PLUG-IN UNITS

TYPE 53/54R TRANSISTOR RISETIME UNIT

Collector Supply
1 to 15 v continuously variable, positive or negative.
Current Capability—400 ma.

Mercury-Switch Pulse Generator
Risetime less than 0.005 usec.
Amplitude—0.04 to 2 v across 10 ohms, positive or
negative.
Bias Supply
—0.5vto +0.5v and —5v to 45 v, continuously
variable.
Current Capability—=+100 ma.
Calibrated Vertical Deflection
0.5, 1, 2, 5, 10, 20, 50, and 100 ma/cm collector
current.

GENERAL DESCRIPTION

The Type 53/54R Transistor Risetime Unit can be
used in all Tektronix Oscilloscopes with the plug-in fea-
ture when operated on 50 to 60 cycle line frequency.
It supplies a fast-rising pulse and the required supply
and bias voltages for measurement of transistor rise,
fall, delay, and storage times.

Risetime of the pulse supplied by the Type 53/54R
is less than 5 millimicroseconds, therefore measurement
limitations will depend mainly on the risetime of the
oscilloscope used. Overall risetimes with the oscillo-
scopes are as follows:

Types 541, 543, 545—0.012 psec

TENTATIVE SPECIFICATIONS

TYPE 53/54R TRANSISTOR_RISETIME
53/54R Wi o

¢ BASE-PULSE GENERATOR

and —5 v through zero to 4 5 v. Bias supply is transis-
tor regulated.

Base Series Resistors—The base driving resistance
can be selected from eleven values—10, 20, 50, 100,
200, 500 ohms, 1, 2, 5, 10, and 20 kilohms.

Reference Displays—Zero time reference can be
displayed by means of a pushbutton. Another push-
button provides for displaying ground reference, and

"« « + « « REGULAR PRODUCTION AND INITIAL SHIPMENT
EXPECTED TO BEGIN APPROXIMATELY MAY, 1958.

Type 551—0.014 usec
Type 533—0.023 sec
531, 535, 536—0.035 usec

Type 532—0.07 usec (The Type 532 and Type 536
have an additional limitation in the lack of signal delay
in the main vertical amplifier).

OTHER CHARACTERISTICS

Collector Supply—Positive and negative voltage, 1v
to 15 v continuously adjustable is available from a tran-
sistor-regulated supply. Vertical display is calibrated in
ma/cm of collector current, 0.5, 1, 2, 5, 10, 20, 50, and
100 ma/cm. Connectors are provided for inserting an
external resistor in series with the collector.

Pulse Generator—A mercury switch is used to gen-
erate the fast-rising test pulse. Repetition rate is 120
c/sec. Five positive and five negative amplitude ranges
are provided—O0.1, 0.2, 0.5, 1, and 2 v. Pulse voltage
is continuously adjustable between ranges.

Bias Supply—-Bias voltage is available for base or
emitter in two ranges, —0.5 v through zero to 4+0.5v
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collector volts at a sensitivity of 4 v/cm.

Triggering—An external positive triggering signal
to the oscilloscope is furnished through a cable for op-
erating convenience.

ELECTRON-TUBE COMPLEMENT

Amplifiers . ....................... 2 12AUé
Amplifiers . ...... ... ... .. ... ...... 12AT7
TRANSISTOR COMPLEMENT
Trigger output amplifier . ............ 2N247
Regulator amplifier ... .............. 2N212
Regulator amplifiers ................ 3 2N247
Regulator amplifiers ................ 2 2N270
Series regulators ... ............... . 3 2N307A

MECHANICAL SPECIFICATIONS

Construction—Aluminum-alloy chassis.
Finish—Photo-etched panel.
Weight—4; |bs.

L AR oy TH TR W b r RNy $300

Price f.o.b. factory.
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PLUG-IN UNITS

TYPE 53/54T PLUG-IN UNIT
Time-Base Generator

Wide Sweep Range

Twenty-two calibrated sweep rates from 0.2 usec/div
to 2 sec/div.
5x magnifier, accurate on all ranges.

Versatile Triggering

Line, external, ac or dc-coupled, automatic triggering,
high-frequency sync.

GENERAL DESCRIPTION

The Type 53/54T Time-Base Generator Plug-In Unit is
intended to provide sawtooth sweep voltages to drive the
horizontal-deflection system in the Type 536 Cathode-
Ray Oscilloscope. This plug-in unit can also be used in the
vertical-deflection system of any of the Tektronix 530 or
540-Series Oscilloscopes. The Type 53/54T Unit provides
the Type 536 with a wide range of sweep rates for use in
the usual oscilloscope applications. Trigger shaping and
dc-coupled unblanking circuits are included in the Type
53/54T Unit.

HORIZONTAL DEFLECTION SYSTEM

Calibrated Sweep Rates—The Type 53/54T Unit
has 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 millisec/div
— 0.1, 0.2, 0.5, 1, and 2 sec/div. A single 22-position
switch is used. In addition, a vernier (uncalibrated)
control provides continuously variable sweep rates from
0.2 usec/div to 6 sec/div. Calibration accuracy of the
fixed sweep rates will typically be within 1% of full
scale, and in all cases will be within 3%.

Sweep Magnifier—When the 5x magnifier is
switched in, the center two-division portion of the nor-
mal sweep is expanded to the left and right of center
to fill ten divisions. The POSITION control has sufficient
range to display any one-fifth of the magnified sweep.
Magnifier increases the calibrated sweep rate to 0.04
usec/div. Accuarcy is within 5% of the displayed por-
tion of the magnified sweep.
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DC-Coupled Unblanking—When the unit is plugged
into the Type 536 Oscilloscope horizontal amplifier, the
unblanking waveform is dc-coupled to the control grid of
the crt. Uniform bias is assured for all sweep and repe-
tition 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 for triggering the sweep at a
selected amplitude level on the triggering waveform. Trig-
ger source can be external, line frequency, or the signal
under observation by external connection to the oscillo-
scope VERT. SIG. OUT terminal, either ac 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 stabili-
ty 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 with no trigger-control adjustments. Range
of automatic operation is between 60 cycles and 2 mega-
cycles, 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.
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PLUG-IN UNITS

High-Frequency Sync—Assures a steady display of
sine-wave signals up to approximately 15 megacycles.
Requires a signal large enough to cause about 2 cm of
deflection, or an external signal of about 2 v.

Trigger Requirements—A signal of 0.2 v to 50 v is
required.

Output Waveforms—A 30-v positive-gate waveform
of the same time duration as the sweep, and a 150-v
positive-going sawtooth waveform are available at front-
panel connectors.

ELECTRON-TUBE COMPLEMENT

Toigger ampiBer ... osisiesvivsves s 6U8
Trigger shaper . ......... ... .. ... ... 6U8
Multivibrator and cathode follower . .. ..

54B

Multivibrator and 4+ gateoutCF . ....... 6U8
Channel-selecting pulse amplifier and

sawtooth ot GF . .......coiv0nesis 6U8
Disconnect diOtes . ... onwivs sawesnn 6ALS
Hold-off driver and hold-off CF . .. .. ... 6BQ7A
Sawtooth generator and cathode follower. 6AU8

MECHANICAL SPECIFICATIONS

Construction—Aluminum-alloy chassis.
Finish—Photo-etched panel.
Weight—5 pounds.

Prices f.0.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 127 PREAMPLIFIER POWER SUPPLY

Rack-Mounting Power Supply
for Type 53/54 Plug-In Units

AL ATEG

<

i
et

GENERAL DESCRIPTION

The Tektronix Type 127 supplies proper operating
power to one or any combination of two Tektronix Type
53/54 Plug-In Preamplifiers. Any Type 53/54 Plug-In
Units, powered by the Type 127, can be used to further
increase the signal-handling versatility of Tektronix os-
cilloscopes employing Plug-In Preamplifiers. Double-
differential dual-trace display may be obtained by em-
ploying 2 Type 53/54D, E, or G Differential Plug-In
Preamplifier Units in the Type 127 in conjunction with
an oscilloscope using a Type 53/54C Dual-Trace Plug-In
Unit. The Type 127 also facilitates the use of Type
53/54 Plug-In Units in other applications.

CHARACTERISTICS

Balanced Ovutput—The outputs of Plug-In Units
powered by the Type 127 are fed through dc-coupled
differential amplifier stages and cathode followers to
provide a push-pull signal at the output terminals. Rise-
time of the unit is 0.018 usec, permitting maximum
utilization of the response of Tektronix Type 530-Series
Oscilloscopes. Output swing is linear =3% over a
range of *=0.3 volt. Output dc operating levels are
adjustable to ground potential.

Gain—The Type 127 has a gain of one, push-pull.
With single-ended output, gain is one-half.
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TYPE 53/54D
PLUG-IN UNIT HIGH-GAIN
SERIAL CAUBRATID 0C MEAMS
1 MY-50 VOLTS/CM
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BAND WIDTH.MC

Output Terminals—Each channel has four output
terminals, two on the front panel and two at the rear.
Terminated 170-ohm output cables are furnished.

Multiple-Trace Applications—A Type 53/54C Dual
Trace Unit in an oscilloscope can be fed by two other
Type 53/54 Units powered by the Type 127 to produce
a dual-trace display. A four-trace display results when
the Type 53/54C Unit in an oscilloscope is fed by two
Type 53/54C Units powered by the Type 127. Synchro-
nizing pulses for alternate-sweep operation can be in-
troduced through connectors at the rear of the Type 127.
An eight-trace display results when two Type 53/54C
Units in the Type 551 Dual-Beam Oscilloscope are fed
by four Type 53/54C Units powered by two Type 127
Power Supplies.

Electronic Regulation—All dc supply voltages to
the Plug-In Units are electronically regulated. A cur-
rent-sensitive relay switches in a compensating power
load when only one preamplifier is plugged into the
Type 127.

Amplitude Calibrator—A square-wave calibration
voltage is available through a front-panel coaxial con-
nector. Eighteen fixed voltages— 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 with-
in 3%. Square-wave frequency is approximately 1 kc.

54C
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TYPE 127 PREAMPLIFIER POWER SUPPLY

ELECTRON-TUBE COMPLEMENT

Outputamplifiers .. . .. ... ... 32504
Output cathode followers . ............ 4
CONBIBION . & v v a o o s, % o o5 60k e Ko
CRIERE s oy o i p e B e R G 8
Switching amplifiers ................. 2
COMBRIIBEE tociiv o o Lo i o s 5 i 2
Regulator amplifiers ................. 4
Series regulators . ................... 2
Series regulators . ................... 3

Voltage reference

ooooooooooooooooooo

MECHANICAL SPECIFICATIONS

Construction — Aluminum-alloy chassis.  Slide-out

mounting to rack.
Finish—Photo-etched anodized panel.

Dimensions—8 3, ” high, 19" wide, 20” rack depth,
21% " overall depth.

Weight—36 pounds.

Power Requirements—105 to 125 v or 210 to 250 v,
50 to 60 cycles, 450 watts maximum.

Type 127, without plug-in units . ............ $525

Includes: 4—170 2 Coaxial cables, 5’ long.
4—170 {2 terminating resistors
1—Instruction manual

Ventilation—Filtered forced-air ventilation maintains

safe operating temperatures.

Prices f.0.b. factory.

Output characteristics of the Type 127 in combination with Tektronix Plug-
In Units, measured with the Type 127 output terminated in 170 ohms.

Maximum
Voltage Gain
Plug-In Unit (push-pull output) Frequency Response Risetime
53/54A 2 dc to 15 mc .023 psec
2 dc to 15 mc .023 usec
ki 20 S5cps to 11 mc .030 psec
53/54C 2 dc to 17 mc .020 psec
dc to 350 kc at a gain of
53/54D 100 100, increasing to 2 mc at
a gain of 2
.06 cps to 30 kc at full
53/54E 2000 gain, increasing to 60 kc
a gain of 200
53/54G | 2 dc to 15 mc .023 psec
53/54H | 20 dc to 12 mc .029 psec
53/54K ‘ 2 dc to 19 mc .018 usec
53/54L 2 dc to 19 mc .018 usec
20 3cps to 17 mc .020 psec

54D
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PORTABLE OSCILLOSCOPES
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TYPE 310 OSCILLOSCOPE

DC-Coupled Portable Cathode-Ray Oscilloscope

Designed for Easy Handling
Small—10" x 634" x 17".
Weighs only 23, pounds.

Transient Response
Risetime—0.09 pusec.

Frequency Response
DC to 4 mc—0.1 v/div to 150 v/div.
2 cycles to 3.5 mc—0.01 v/div to 0.1 v/div.

Sweep Range
0.1 psec/div to 0.6 sec/div.
18 calibrated sweep rates.

Versatile Triggering
Internal, external, line. . .ac or dc-coupled, and

AUTOMATIC TRIGGERING.

GENERAL DESCRIPTION

The Tektronix Type 310 Portable 3” Oscilloscope is an
instrument you can take with you. . . . easily, comfortably.
In or out of the laboratory, the Type 310 can be relied
upon for faithful displays and accurate time and ampli-
tude measurements. Small size, low weight, and opera-
tion on 50 to 800-cycle line frequency make the Type
310 easy to handle, transport, and use in the field. One
of the many applications for the Type 310 Portable Os-
cilloscope is maintenance and calibration of specialized
measuring and recording instruments at their point of
use.

Complete accessibility to tubes and components is
maintained by a unique step-chassis construction, hinged
at the rear. Accurate calibration and excellent linearity
permit reliable quantitative measurements—you read
time and amplitude directly from the screen. Functional
panel design and versatile control system contribute to
operator convenience.

VERTICAL DEFLECTION SYSTEM

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. Low-
frequency response is limited to 2 cycles when the AC-DC
switch is in the AC position. An ac-coupled preamplifier
switched in by the VOLTS/DIV control provides three ad-
ditional calibrated steps of 0.01, 0.02, and 0.05 v/div, at
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a frequency response of 2 cycles to 3.5 mc. In addition,
a 3-to-1 vernier control provides for continuously-variable
adjustment from 0.01 v/div to 150 v/div. Vertical ampli-
fier is factory-adjusted for optimum transient response.
Risetime is less than 0.09 usec. Input impedance is 1 meg-
ohm paralleled by approximately 40 puf.

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—The vertical sensitivity is reduced by a factor
of ten by use of the small, insulated, 10x attenuator
probe furnished with the instrument. The probe presents
an input impedance of 10 megohms paralleled by ap-
proximately 13 puf.

HORIZONTAL DEFLECTION SYSTEM

Wide Sweep Range—The Type 310 has 18 cali-
brated sweep rates: 0.5, 1, 2, 5, 10, 20, 50, 100, 200,
500 usec/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 psec/div to 0.6 sec/div. Calibration accuracy of the
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TYPE 310 OSCILLOSCOPE

18 fixed sweep rates will typically be within 1% of full
scale, and in all cases 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
trace is expanded to 10 divisions. The HORIZONTAL
POSITION control has sufficient range to display any
one-fifth of the magnified sweep. The 5x magnifier ap-
plied to the 0.5-usec/div sweep extends the calibrated
range to 0.1 usec/div. Accuracy is within 3% of the dis-
played portion of the magnified sweep on all ranges ex-
cept 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.

Automatic Triggering—With the control in the
AUTO position, the sweep will be triggered by any re-
current incoming signal from 60 cycles to 2 megacycles.
Signals differing in frequency, amplitude, and shape
can be observed without readjustment of the triggering
controls. In the absence of an input signal, the sweep
is automatically triggered at approximately a 50-cycle
rate, providing a reference trace on the screen.

Trigger Selection—A concentric control permits
triggering from either the rising or falling slope of in-
ternal, external, or line-voltage signals; and selection
of ac or dc coupling through the triggering circuits, or
automatic triggering.

Triggering Level—The TRIGGERING LEVEL control
selects the amplitude level where triggering occurs. It
permits triggering the sweep at a selected level on sim-
ple or complex waveforms.

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.
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Horizontal Input—A back-panel terminal permits
use of an external signal to drive the horizontal ampli-
fier. Deflection factoris 1.2 v/div.

OTHER CHARACTERISTICS

Voltage 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 3WP2 cathode-ray tube.

Regulated Power Supply—Electronically-regulated

dc supplies insure stable operation over line variations
between 105 to 125 v or 210 to 250 v, 50 to 800 cycles.

IHluminated Graticule—The edge-lighted graticule
has 8 vertical and 10 horizontal V4 -inch divisions. lllum-
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 310 opens up to permit
easy accessibility to all tubes and components.

Front-Panel Light—A jewel light indicates when
the vertical-attenuator or sweep-rate control is set in an
uncalibrated position.

ELECTRON-TUBE COMPLEMENT

Vertical preamplifier . ...... o000 0000 6AU6
Preamp cathode follower ... ........... 6BH6
Vertical input amplifier ............... 2 6AU6
Driver cathode follower ... ............ 6BQ7
Vertical output amplifier .............. 2 6CL6
Internal trigger cathode follower ....... 6BHé
Trigger amphlier .. i:isvsssnsssssomen 6U8
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TYPE 310 OSCILLOSCOPE

Trigger shaper . .......... .. .vuu... 6U8

Holdoff cathode followers ............ 12AT7
Minus multivibrator . ................. 6AU6
Plus multivibrator . .. ................. 1A 6BQ7
Unblanking cathode follower .......... h  6BQ7
Disconnect diodes . .......c..0000 005 6ALS5

Sweep generator . ................... 2 6ANS
Sweep generator cathode follower ... ... 2 6ANS
Horizontal amplifier cathode follower . ... % 6BQ7

Horizontal output amplifier . ........... 6BQ7
External horizontal input cathode follower. 12 éBQ7

Calibrator multivibrator . .. ............ 6ANS
Calibrator output cathode follower . ..... 6BH6
Voltage reference ................... 5651
Regulator amplifiers . .. ............... 3 6BHé6
Series regulators . ................... 3 12B4
High-voltage oscillator ... ............ 6AQ5
High-voltage regulator . .............. 12AU7
High-voltage rectifiers ............... 2 5642
Cathode-ray tube ................... 3WP2
MECHANICAL SPECIFICATIONS
Construction—Self-contained, cabinet and chassis

made of aluminum alloy. New mechanical techniques
improve accessibility to components and tubes.

Finish—Photo-etched anodized front
wrinkle-finished cabinet.

panel, blue

Dimensions—10" high, 63" wide, 17 long.
Weight—23 2 pounds.

Power Requirements—105 to 125 volts, 175 watts.

The Type 310 will operate over the range of 50 to
800 cps, but at 800 cps about 4% greater line voltage
is required. Unless otherwise specified, the instrument
will be shipped wired for operation within the line-volt-
age range of 105 to 125 volts. The Type 310 can be
ordered wired for operation on several nominal line
voltages as follows:
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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 metal decal on the transformer gives complete in-
structions for changing the operating range.

Includes: 1T—P510A attenuator probe
1—AS510 binding-post adapter
1—Green filter (378-509)
1—Instruction manval

Optional Phosphors

P2 crt phosphor normally furnished.
P1, P7Z, P11 optional.............. No extra charge

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase
orders involving painted panels.

Recommended Additional Accessories

FB 310 Fan Base—Provides filtered forced-air ventila-
tion to reduce operating temperature when the Type 310
is being used continuously over long periods, or in a hot
or limited-ventilation area. The fan base tilts the oscillo-
scope to a convenient viewing angle. For use on 105-

125v,50t0 60 cyclesonly . ............... $25.00
FB 310-S1 Fan Base—~For use on 210-250 v, 50 to 60
cycles only . ... .. . $25.00

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 316 OSCILLOSCOPE

Wide-Band DC-Coupled Portable

Passband
DCto 10 mc at 0.1 v/divto 125 v/div.
2 cycles to 10 mc at 0.01 v/div to 0.1 v/div

Transient Response
Risetime— 0.035 usec

Sweep Range
22 calibrated sweep rates form 0.2 usec/div
to 2 sec/div, continuously variable from
0.2 usec/div to 6 sec/div. Accurate 5x
magnifier increases calibrated rate to 0.04
psec/div.

Triggering
Amplitude-level selection with preset or
manual stability control, and fully auto-
matic triggering.

Portability
Size— 812" wide, 12" high, 194" overall
depth.
Weight— 35 pounds.

GENERAL DESCRIPTION

The Tektronix Type 316 Oscilloscope replaces the pop-
ular Type 315D, providing greatly improved performance
and dependability with approximately the same degree
of compactness. A new cabinet design with easily-remov-
able sides improves accessibility, and an improved me-
chanical arrangement minimizes the effects of shock and
vibration on accurate operation.

From the users viewpoint, the Type 316 is a convenient
laboratory tool that is just right in performance, size and
weight for calibration and trouble-shooting use at remote
locations. It requires only a small amount of bench space
and is very easy to operate. All 22 calibrated sweep rates
are selected with one knob, which also indicates the new
calibrated sweep rate when the magnifier is in use. Preset
stability for all triggering modes eliminates trigger-con-
trol adjustment in most applications, but manual stability
control is retained and can be switched in when desired.
Warning lights indicate when vertical and horizontal de-
flection controls are not in their calibrated positions.
Convenient ground terminals are located beneath each
coaxial connector. Panel controls and terminals are ar-
ranged for efficient operation.
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VERTICAL DEFLECTION SYSTEM

DC-Coupled Vertical Amplifier—Main amplifier
passband is dc to 10 mc, risetime is 0.035 usec. Vertical
deflection is calibrated in steps of 0.1, 0.2, 0.5, 1, 2, 5,
10, 20, 50 v/div. Low-frequency response is 3 db down
at 2 cycles when the AC-DC switch is in the AC position.
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 0.035 psec. In addition, a 2% -to-1
venier (uncalibrated) control provides for continuously-
variable adjustment from 0.01 v/div to 125 v/div.

Calibration Accuracy—Internal adjustments are pro-
vided 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 positions, the verti-
cal deflection factor for any other position of the switch
will be within 3% of the panel reading for that position.

Delay Network—A signal delay of 0.25 usec is in-
troduced by the balanced delay network. Permits obser-
vation of the leading edge of the waveform that triggers
the sweep.
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Input Impedance—1 megohm paralleled by approxi-
mately 40 upuf.

Probe—The vertical sensitivity of the Type 316 is re-
duced by a factor of ten by use of the 10x attenuator
probe supplied with the instrument. The P510A Probe
presents an input impedance of 10 megohms paralleled
by approximately 13 puf.

HORIZONTAL DEFLECTION SYSTEM

Wide Sweep Range—A single knob is used to select
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 adjust-
ment from 0.2 usec/div to 6 sec/div. Calibration accura-
cy of the 22 fixed sweep rates will typically be within 1%
of full scale, and in all cases within 3%.

Sweep Magnifier—When the 5x magnifier is switch-
ed in, calibrated sweep rates are read from the outer ring
of numbers circling the TIME/DIV knob. The magnifier ex-
pands the normal sweep to fifty divisions, and the HORI-
ZONTAL positioning control has sufficient range to dis-
play any ten divisions of the magnified sweep. Calibra-
tion accuracy is within 5% of the displayed portion of the
magnified sweep.

DC-Coupled Unblanking—The unblanking wave-
form is dc-coupled to the grid of the crt, assuring uniform
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.
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Amplitude-Level Selection—Adjustable amplitude-
level and stability controls for triggering the sweep at a
selected amplitude level on the triggering waveform. Trig-
ger source can be internal, external, or the line frequency,
either ac or dc-coupled. The triggering point can be on
either the positive or negative 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—Auvutomatic level-seeking trig-
ger circuit provides dependable triggering for most appli-
cations. One simple setting assures positive sweep-trig-
gering by signals of widely differing amplitudes, shapes,
and repitition 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 mega-
cycles, 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 of
deflection, or an external signal at about 2 v.

- TIME BASE \
TRIGGER SELECTOR TRIGGER
INT. INPUT
?o.(": _\'AC

LINE
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HF SYNC

STABILITY

OR HORIZ. INPUT ATTEN. HORIZ.
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TYPE 316 OSCILLOSCOPE

Trigger Requirements—Internal—a signal large
enough to cause a one-fifth division deflection. External
—a signal of 0.2 vto 50 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 calibrating 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 approximately 1 kc.

Cathode-Ray Tube—A new Tektronix flat-faced 3”
cathode-ray tube is used in the Type 316. Accelerating
potential is 1.85 kv. A P-2 phosphoris normally supplied.
Other phosphors are available on request.

Output Waveforms—A 30-v positive gate waveform
of the same duration as the sweep, and a 150-v positive-
going sweep sawtooth waveform are available at front-
panel connectors.

Regulated Power Supplies—Electronic regulation
compensates for line-voltage variations between 105 and
125 v,0or 210 and 250 v.

llluminated Graticule—The edge-lighted graticule
is divided into 8 vertical and 10 horizontal V4" divisions.
Illumination is controlled by a front-panel knob.

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

ELECTRON-TUBE COMPLEMENT

Vertical preamplifier ... .............. 6CB6
Preamplifier CF and voltage setting CF . . .. 6BQ7A
Verlieal InpuF el ... cscnv: smsmnas sums s 4 2 6AUS
Input amplifiers . .................... 2 6AU6
Amplifier CF . .. ... .. .. ... ... .. ..... 6BQ7A
Oulput amplifiers . .. ..o comvissonnisas 2 6CLS
Trigger pICROFFCE . .o vi somwms cnmms a0 6AUS
Calibrator multivibrator . .............. 6U8
Calibrator CF . .. ...... ... ............ 6AU6
Trigger amplifier ............cc000.0e 6U8
Trigger shaper . ..................... 6U8
Plus multivibrator and CF . ... .......... 6BQ7A
Minus multivibrator and unblanking CF . . . . 6ANS
Gate out CF and sweep out CF . .. .. ..... 6BQ7A
Disconnect diodes ................... 6AL5
Sweep generatorand CF . .. ............ 6ANS
Sweep holdofF CF . .« oo o vuni s ot nine s ns 12AT7
Sweep amplifier input CF and driver CF . . . . 6BQ7A
Sweep output amplifiers and CF . ........ 2 6BQ7A
High voltage oscillator . .. .. ........... 6AQS5
High voltageregulator . .. ............. 12AU7
High voltage rectifiers . ............... 2 5642
Voltagereference . .. .. ............... 5651
2/58

Regulator amplifiers . .. ............... 2 6b6AUS
Series regulelor . .cco 6. vvsivssinwnosss 6ANS
Series regulator . .. .................. 6080
Series regulator . .................... 12B4
Cathode-ray tube ................... T32P2

MECHANICAL SPECIFICATIONS

Ventilation—Filtered forced-air ventilation maintains
safe operating temperature.

Construction—Aluminum-alloy chassis and cabinet.

Finish—Photo-etched anodized panel, blue wrinkle-
finished cabinet.

Dimensions—8 14" wide, 12" high, 19% " overall
depth.

Weight—35 pounds.

Power Requirements—105 to 125 v or 210 to 250 v,
50 to 60 cycles, 260 watts. Type 316-S1 operates on 50
to 800 cycle supply; uses dc fan motor.

Unless otherwise specified, the instrument will be ship-
ped wired for operation within the line-voltage range
of 105 to 125 volts. The Type 316 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 metal decal on the transformer gives complete in-
structions for changing the operating range.

Price, Type 316 (50to 60 cycles) ........... $725
Price, Type 316-S1 (50 to 800 cycles) ....... $760

Includes: 1—P510A attenuator probe
2—A510 binding-post adapters
1—Green filter (378-509)
I—Instruction manual

Optional Phosphors
P2 crt phosphor normally furnished.
Pl P7,. P11l optional ;. .oussnwaassa No extra charge.

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase
orders involving painted panels.

Recommended Additional Accessories

Fan Motor Kit—For converting Type 316 for use on 50
to 800 cycle line frequency (Type 316-S1). Contains
brackets, rectifier, and fan motor.

040-141 Fan Motor Kit . ................. $40.00

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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DC-Coupled General Purpose
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Frequency Response—DC to 15 mc. GENERAL DESCRIPTION

The Tektronix Type 515A is a dc-coupled general-pur-
pose cathode-ray oscilloscope combining the latest Tek-
tronix oscilloscope circuitry in a compact moderately-
priced instrument. Wide sweep range of 0.04 usec/cm
to 6 sec/cm, dc to 15 mc passband, and vertical deflec-
tion factor to 0.05 v/cm qualify the Type 515A for gen-
eral-purpose laboratory work. Reduced size requires less
bench space and permits its use for many field applica-
tions.

Transient Response—0.023-usec risetime.

Vertical Deflection Factor

9 calibrated steps from 0.05 v/cm to 20 v/cm.
0.05 v/cm to 50 v/cm, continuously variable.

Balanced 0.25 ;sec Delay Network

Wide Sweep Range _ :
Other outstanding features include dc-coupled un-

blanking, a new Tektronix flat-faced 5” cathode-ray
tube, and versatile triggering circuitry. Accurate calibra-
tion of both sweep and vertical amplifier permits reliable
quantitative measurements directly from the screen.
Functional panel arrangement and versatile control sys-

Amplitude-level selection with preset or manual sta- tem makes the Type 515A an easy-to-use oscilloscope for
bility control, and fully-automatic triggering. the field and laboratory.
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22 calibrated steps from 0.2 usec/cm to 2 sec/cm.
0.04 psec/cm to 6 sec/cm, continuously variable.
5x magnifier, accurate on all ranges.

Versatile Triggering Circuitry




VERTICAL DEFLECTION SYSTEM

DC-Coupled Vertical Amplifier—The Type 515A
vertical passband is dc to 15 mc, risetime is 0.023 pusec.
The vertical attenuator is calibrated in YOLTS/CM of de-
flection. Nine calibrated steps are provided: 0.035, 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.

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 deflection
factor 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 or dc-coupling. A blocking capacitor is inserted in the
AC positions, limiting the low-frequency response to 2
cycles.

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

Probe—The vertical sensitivity is reduced by a factor
of 10 by use of a 10x attenuator probe supplied with
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the instrument. The P410 probe presents an input im-

pedance of 10 megohms paralleled by approximately
10.5 ppuf.

Balanced Delay Network—A signal delay of 0.25
usec 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/cm; 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 adjustable from 0.04
usec/cm to 6 sec/cm. Calibration accuracy of the fixed
sweep rates will typically be within 1% of full scale, and
in all cases within 3%.

Sweep Magnifier—When the 5x magnifier is switch-
ed in, the center two-centimeter portion of the normal
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 pusec/cm. TIME/CM of the magnified sweep is
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TYPE 515A OSCILLOSCOPE

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.

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 for triggering the sweep at a
selected amplitude level on the triggering waveform. Trig-
ger source can be internal, external, or the line frequency,
either ac or dc-coupled. The triggering point can be on
either the positive or negative 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—Automatic | e v e |-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 25 megacycles.
Requires a signal large enough to cause about 2 cm de-
flection, or an external signal of about 2 v.

Trigger Requirements—Internal triggering—a sig-
nal large enough to cause 2 mm deflection. External
triggering—a signal of 0.2 v to 100 v.

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

OTHER CHARACTERISTICS

Voltage Calibrator—A square-wave voltage is
available through a front-panel coaxial connector. 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.

Cathode-Ray Tube—4-kv accelerating potential is
applied to a new Tektronix 5" flat-faced precision tube,
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T55P, with a helical post-accelerating anode. A P-2
phosphor is normally supplied. Other phosphors are
available upon request.

Alignment of Cathode-Ray Tube—Should it be-
come necessary to touch up the alignment of the cath-
ode-ray tube, a molded nylon handle on the crt socket
can be reached in a matter of seconds. Release the two
quick-opening fasteners on the left cabinet side, and
lower the cabinet side out of the way, or remove it
completely.

Output Waveforms—A 30-v positive-gate waveform
of the same time duration as the sweep, and a 150-v posi-
tive-going sweep sawtooth waveform are available at
front-panel connectors.

Regulated Power Supply—Electronic regulation
compensates for line-voltage variations between 105

and 125 vor 210 and 250 v.

llluminated Graticule—An edge-lighted graticule
is marked in é vertical and 10 horizontal centimeter-divi-
sions with 2-millimeter baseline divisions. Illumination
is controlled by a front-panel knob.

Warning Indicators for Uncalibrated Settings—
Separate front-panel neon lights indicate when the verti-
cal-attenuator and sweep-rate controls are in uncali-
brated settings.

ELECTRON-TUBE COMPLEMENT

Vertical input CF . .. ........ ... ... ... 2 6AU6
Input amplifiers ... .......... . ... ..., 2 12BY7
APIRSrEE . covsvorsmmnss some s s 6BQ7A
Output omplifiers . .....ccovvivviasvsn 2 6CLé
Internal trigger CF . .. .. .............. 6BQ7A
Trigger phase inverter ... ............. 6U8
Regenerative amplifier . .. ............. 6U8
Holdoff cathode followers ............ 12AT7
Minus multivibrator and unblanking CF . .. 6ANS
Plus multivibrator and cathode follower . . . 6BQ7A
Disconnect diodes ... ...ooscuswnwoxns 6ALS
Sweep generator and sweep generator CF. 6ANS
Positioning CF and feedback CF . ...... .. 6BQ7A
Sawtooth out CF and + gate out CF ... .. 6BQ7A
Horizontal output amplifiers ........... 2 6BQ7A
Calibrator multivibrator . ............. 6U8
COUBOOr .. v ivisonsapwrwidsn 6BQ7A
Volloge reference ... .. ...ccvssvvows 5651
Regulator amplifiers . .. ............... 3 6AUS
SO rROuIalOr . .. i . hne s By e 6080
SO TR . o oo b e 6AUS5
High-voltage oscillator . .. ............. 6AQS5
High-voltage rectifiers . ............... 3 5642
High-voltage regulator . .............. 12AT7
Cathodesray 1UB® .. .i.ooirssvsnonsns T55P2
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TYPE 515A OSCILLOSCOPE

Easy access to interior is provided by new three-piece cabinet design.

MECHANICAL SPECIFICATIONS

Ventilation—Filtered, forced-air ventilation maintains
safe operating temperature.

Construction—Cabinet and chassis are made of alumi-
num alloy.

Finish—Photo-etched anodized panel, blue wrinkle-
finished cabinet.

Dimensions—9 3, wide, 132" high, 214" deep.
Weight—40 pounds.
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Power Requirements—105 to 125 v or 210 to 250,
50-60 cycles, 275 watts. Type 515A-S1 operates on 50 to
800 cycle supply; uses dc fan motor.

Price, Type 515A ... .................... $750
Price, Type 515A-81 .................... $785

Includes: 1—P410 attenuator probe
2—A510 binding-post adapters
1—Green filter (378-514)
1—Instruction manual

Optional Phosphors

P2 crt phosphor normally furnished.
PL, PZ, P11 optional. ....ccii060 s No extra charge

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase or-
ders involving painted panels.

Recommended Additional Accessories

Fan Motor Kit—For converting Type 515A for use on

50 to 800 cycle line frequency (Type 515A-51). Contains
brackets, rectifier, and fan motor.

040-140 Fan Motor Kit

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 502 OSCILLOSCOPE

High-Sensitivity Dual-Beam Oscilloscope

Sensitivity — 200 pv/cm, dc-coupled,
both beams.

Differential Input—at all sensitivities.

Sweep Magnification—2, 5, 10 and
20 times.

Curve Tracing with Two Beams
(horizontal sensitivity to 0.1 v/cm).

Single-Beam Curve Tracing — at
200 pv/cm, both axes.

Regulated Heater Supplies — input
stages of amplifiers have transistor-
regulated parallel heater supplies.

TENTATIVE SPECIFICATIONS

..... REGULAR PRODUCTION AND INITIAL SHIPMENT
EXPECTED TO BEGIN APPROXIMATELY JUNE, 1958.

GENERAL DESCRIPTION

The Tektronix Type 502 combines a number of ex-
tremely useful features in one compact oscilloscope. In
addition, it offers dual-beam displays on linear time
bases with the high sensitivity desired in many industrial
and scientific applications, dual-beam X-Y displays at
medium sensitivities, and single-beam X-Y displays at
high sensitivities.

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 trans-
ducers on the same time base.

3/58

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

4. Plot one transducer output against another—pres-
sure against volume or temperature for instance.

5. Compare and measure stimulus and reaction, or
the outputs of two probes, 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

High-Gain DC-Coupled Amplifiers—Both vertical
amplifiers have the same characteristics. Passbands are
dc to 100 kc at 200 puv/cm, increasing to dc to 350 kc
at 1 mv/cm and to dc to 500 kc at 50 mv/cm.
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TYPE 502 OSCILLOSCOPE

Sensitivity—Vertical deflection is calibrated in six-
teen steps: 200, 500 puv/cm, 1, 2, 5, 10, 20, 50, 100
mv/cm, 0.2, 0.5, 1, 2, 5, 10 and 20 v/cm. When the
upper-beam amplifier is switched to the horizontal-
deflection plates, its gain is automatically increased to
make the horizontal and vertical sensitivities equal.

Calibration Accuracy — Internal adjustments are
provided for setting the gain of both amplifiers. When
accurately set, sensitivities at all positions will be within
3% of the panel readings.

Differential Input—A six-position switch for each
amplifier provides for differential input and single-end-
ed input either normal through the A input or inverted
through the B input. An inverted display on one beam
is sometimes desirable in comparison measurements. Re-
jection ratios for differential inputs are approximately
1000 to 1 from 200 uv/cm to 1 mv/cm, diminishing to
100to 1 at 0.2 v/cm and 50to 1 at 5 v/cm.

Input Impedances—47 puf paralleled by 1 meg-
ohm, both channels.

Probes—Two Tektronix P510A probes are supplied
with the Type 502. With these 10x attenuator probes
the input impedance becomes 14 uuf paralleled by 10
megohms.

HORIZONTAL-DEFLECTION SYSTEM

For single-beam applications where equal horizontal
and vertical-deflection characteristics are desirable, the

advantages of 200 uv/cm sensitivity and differential
input for both horizontal and vertical deflection. A
panel light indicates when the upper-beam amplifier is
connected to the horizontal-deflection plates.

Calibrated Sweeps—A single direct-reading con-
trol is used to select any of 21 calibrated sweep rates:
1, 2,5, 10, 20, 50 psec/cm; 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. Cali-
bration accuracy will typically be within 1%, and in all
cases within 3%.

Sweep Magnifier—Four degrees of sweep magnifi-
cation are provided: 2, 5, 10 and 20 times. Any 10 cm
of the magnified sweep can be displayed. Calibration
of the magnified sweep will be accurate at all rates
within the maximum calibrated rate of 0.5 usec/cm.
Calibration accuracy is within 3% of the displayed por-
tion of the magnified sweep. A warning light indicates
when the maximum calibrated rate is being exceeded.

External Input to Horizontal Amplifier—An ex-
ternal signal can be used for horizontal deflection in
applications such as curve tracing with both beams. Five
calibrated sensitivity steps are provided: 0.1, 0.2, 0.5,
1 and 2 v/cm.

Automatic Triggering—The automatic triggering
mode eliminates triggering readjustments and is suitable
for most applications. Amplitude-level selection with
preset stability is also available. The sweep can be op-
erated free-running when desired.

TENTATIVE SPECIFICATIONS

-« + « » REGULAR PRODUCTION AND INITIAL SHIPMENT
EXPECTED TO BEGIN APPROXIMATELY JUNE, 1958.

upper-beam amplifier can be switched to the crt hori-
zontal-deflection plates. This type of operation has the
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Dual display on linear time base
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Trigger Selection—The triggering signal can be se-
lected from either amplifier internally or from an exter-

Dual display for X-Y curves
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TYPE 502 OSCILLOSCOPE

nal source, and can be either ac-coupled or dc-coupled. ELECTRON-TUBE COMPLEMENT
| The‘ sweep can also be trlggered -mternully ?” fh? pow- 1 P 4 6AUG
- er-line frequency. A switch provides for triggering on Amblifi 4 6AUS
either the rising or falling slope of the triggering signal MPUNEIS .« » - ccovrremerennrenenens
’ Output amplifiers . ................. 4 5965
Trigger Requirements—Internal triggering—a sig- Internal trigger amplifiers . ........... 2 6AU6
| nal large enough to produce a 2 mm deflection. Exter- Trigger inverter . ................... 6U8
- nal triggering—a signal of 0.2 v to 50 v. Trigger multivibrator ... ............. 6U8
Sweep multivibrator ... ............. 2 O6ANS
Disconnecl diodes ..........c0066005 6ALS5
l OTHER CHARACTERISTICS Sweep generator . .................. 6U8

Voltage Calibrator — A square-wave voltage is SWeap cathc.)c!e ST R DEE ik

p S Sweep amplifiers ... ................ 2 6U8
available through a front-panel connector. Six fixed ; -

. Calibrator multivibrator . .. ........... 6ANS
voltage steps are provided: 1, 10, 100 mv, 1, 10 and .
D Calibrator cathode follower .......... 6AU6
100 v peak-to-peak. Accuracy is within 3%. Square- ‘ah : 5
wigva fragusniey Is ehovt 1 ke High-voltage oscillator ... ........... 6CZ
) High-voltage rectifier ............... 2 5642

Cathode-Ray Tube — A new Tektronix two-gun High-voltage regulator .............. 12AU7
cathode-ray tube with two pairs of vertical and one pair Rectifiers . ........ ... ... .. ......... 4 6BWA4
of horizontal-deflection plates is used in the Type 502. Comparator amplifiers .............. 3 6ANS8
Accelerating potential is 3 kv. Display area for each Series regulators . .................. 4 12B4

l beam is 8 cm by 10 em. A P2 phosphor is normally sup- Voltage reference .......c.covcnuuses 5651 l
plied, however, other phosphors are available upon re- Cathode-ray tube ... ............... T60P2
quest.

Regulated Power Supplies—Electronic regulation IRANSISTOR COMPLEMENT
compensates for line-voltage and load variations. In Heater regulator amplifiers .......... 2 2N109
addition, the parallel heater supplies to the input stages Heater series regulator . ......cu.: 0 2N301
of both vertical amplifiers are transistor regulated. :

NICA
‘ ) llluminated Graticule—The edge-lighted graticule BECHANICAL SPECIICATIONS
is marked in ? vertical and 10 horizontal one-centimeter Ventilation—TFiltered forced-air ventilation maintains

TENTATIVE SPECIFICATIONS

..... REGULAR PRODUCTION AND INITIAL SHIPMENT
EXPECTED TO BEGIN APPROXIMATELY JUNE, 1958.

divisions with two-millimeter markings on the baselines. safe operating temperature.
Illumination is controlled by a front-panel knob. Construction—Aluminum-alloy chassis and three-
piece cabinet.
Finish—Photo-etched anodized panel, blue wrinkle-
finished cabinet.
Dimensions—23'% " long, 11" wide, 15" high.
Weight—55 Ibs.

"- Type 502 .............. $795
.
..F‘.!'.l‘“ Includes: 2—P510A attenuator probes
2—A510 binding post adapters
0 s
e 1—Instruction manual
lll‘l.' R —

P2 crt phosphor normally furnished
Pl, P7, Pll oplienal ........7.c.00.. no extra cost

=l BEd bl F4 [H Bl P -

Prices f.o.b. factory. (Please refer to Terms and Ship-
Single-beam X-Y curve tracing ment, GENERAL INFORMATION page.)
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TYPE 517A OSCILLOSCOPE

for High-Speed Pulse Application

Excellent Transient Response
7-millimicrosecond risetime.

Sweep Range
0.01 psec/cm to 20 psec/cm.

Vertical Deflection Factor
0.05 v/cm.

24-kv Accelerating Potential
Writing Rate—1100 ecm/usec.
Recorded on 35 mm TRI-X film at 1.9 with 4.2 to 1
reduction, developed 26 minutes in D-19 at 68°F.
Trace density 0.1 above film fog.

Sweep-Displacement Error
Less than 2% of 8 cm.

Signal-Displacement Error
Less than 2% of 2 cm.

Full 4-cm x 8-cm Deflection

Highly Mobile
Indicator unit and power supply mounted on
Scope-Mobile.

GENERAL DESCRIPTION

The Tektronix Type 517A Cathode-Ray Oscilloscope is
a wide-band high-voltage instrument for the observation
and photographic recording of very-fast-rising wave-
forms having low duty cycle. With its risetime of 7 milli-
microseconds, 24-kv accelerating potential, and high-
speed sweeps, the Type 517A is especially well svited
to single-sweep applications involving transients of very
short duration. Use of the new Tektronix metallized
cathode-ray tube, T54PH, increases the maximum verti-
cal deflection to a full 4 cm and improves the linearity
of the horizontal sweep. Basic vertical deflection factor
of the Type 517A is 0.05 volts/cm.

Both indicator and power-supply units are mounted on
a Type 500 Scope-Mobile, making the Type 517A a con-
venient, mobile unit. If desired, the indicator and power-
supply units can be easily removed from the Scope-Mo-
bile for bench use.
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VERTICAL DEFLECTION SYSTEM

Distributed Amplifier—A 5-stage distributed am-
plifier is used to derive a transient-response risetime of
7 millimicroseconds.

Sensitivity—Basic deflection factor is 0.05 v/cm with
24-kv accelerating potential. A front-panel variable-
attenuator control is provided to adjust the sensitivity.

Input—The input of the vertical amplifier is connected
through a coaxial connector directly to the 170-ohm first-
stage grid line.
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Arrow indicates 1100 cm/usec writing-rate point on 100-mc damp-
ed oscillation, displayed on single 0.01 usec/cm sweep of Type 517A
Oscilloscope with T54P11H crt. Recorded on 35-mm TRI-X film at
1.9 with 4.2 to 1 reduction, developed 26 minutes in D-19 at 68°F.

Cathode-Follower Probe—To provide higher input
impedances, a cathode-follower probe and three capaci-
tive attenuator heads are supplied with the Type 517A.
The input impedance of the probe alone consists of 12
megohms paralleled by approximately 5 puf. Each at-
tenuator head will present a different input capacitance,
decreasing with higher attenuation ratios. Each attenua-
tor head is adjustable over a ten-to-one range by means
of a screwdriver adjustment in the nose of the head,
making the following deflection factors and attenuator
ranges available:

Deflection Factor of Type 517A Total Attenuation

at 24-KV Accelerating Potential at CRT
Scope Input 0.05 to 0.1 v/cm 1:1 to 2:1
Probe Body Alone 0.1 to 0.2v/cm 2:1 to 4:1
Probe with Attenuator | 0.2 to 4 v/em 4:1to  80:1
Probe with Attenuator Il 2 to 40v/cm 40:1 to 800:1
Probe with Attenuator Ill 20 to 400 v/cm 400:1 to 8000:1

Step Attenuator—A separate 170-ohm step attenu-
ator is furnished with the Type 517. The attenuator uses
2%, precision resistors, and covers the range of 1 to 64 db
in 1-db steps. It is rated at 0.25 w. Also furnished is a
170-ohm coaxial cable, 42” long.

Auxiliary Power—A front-panel socket is provided
to supply power for a cathode-follower probe or an aux-
iliary amplifier stage connected close to the circuit under
observation. 6.3 v dc at 1 amp and 120 v regulated dc
at 10 ma are available.

Signal Delay—Approximately 65 millimicroseconds
of delay cable is incorporated in the vertical amplifier.
This delay, along with an inherent 55 millimicroseconds

A 45 millimicrosecond pulse, initial risetime one
millimicrosecond, displayed with a sweep time of 10
millimicroseconds per centimeter. Note amplifier rise-
time and freedom from ringing and overshoot.
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delay in the amplifier, permits the sweep to start before
the signal reaches the vertical deflection plates.

Direct Input CRT—An aperture in the side of the
cabinet permits direct connection to the crt deflection
plates for observation of extremely-fast transients.

HORIZONTAL DEFLECTION SYSTEM

Calibrated Sweep Rates—The basic sweep wave-
form is generated by a boot-strap circuit with an inverter
stage for balanced deflection. Eleven fixed, calibrated
sweep rates accurate within 2% . . .10, 20, 50, 100, 200,
500 millimicrosecond/cm, 1, 2, 5, 10, 20 pusec/cm are
available at 24 kv accelerating potential; and 5, 10, 25,
50, 100, 250 millimicrosecond/cm, 0.5, 1, 2.5, 5, 10 pusec
per cm at 12 kv.

Trigger Selection—A front-panel switch selects a
trigger from an observed signal of either polarity, an ex-
ternal trigger source of either polarity, or the internal
trigger generator.

Trigger Requirements—The Type 517A uses a dis-
tributed amplifier in the trigger circuitry to handle fast-
rise trigger signals. An internal trigger giving a 2-mm
deflection will trigger the Type 517A. External trigger
requirements are 0.3 to 15 v.

Trigger-Rate Generator — Internal trigger-rate
generator is continuously variable from 15 to 15,000
cycles in three ranges with accuracy within 5% of full
scale. Two cathode-follower outputs are available. ..
20 v at 50 ohms internal impedance and 60 v at 200
ohms internal impedance. Risetime is approximately
0.15 psec.

Automatic Duty-Cycle Limiter—The maximum duty
cycle of the sweep system is automatically limited to
about 15% to avoid exceeding the dissipation limits of
some of the sweep circuit components.

POWER SUPPLY

Low Voltage—The low-voltage power supply is sep-
arate from the indicator unit, supplying power to it by an
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inter-connecting cable. All dc supplies are electronically
regulated and heaters in the indicator unit are regulated
by a saturable-reactor method to insure stable operation
over line-voltage variations from 105 to 125 v.

High Voltage—Accelerating potentials for the crt
are obtained from an oil-filled oscillator-type supply, all
voltages electronically regulated to insure stable opera-
tion for both load and line changes. A front-panel
switch on the indicator unit changes the accelerating
voltage from 24 kv to 12 kv by changing the sampling
voltage in the regulator circuit.

OTHER CHARACTERISTICS

Amplitude Calibrator—A pulse-type calibrator is
used in the Type 517A and is available at the front-
panel through a coaxial connector. The output voltage is
continuously variable from 0.15 v to 50 v peak full scale
in 6 ranges with accuracy within 4% of full scale. Fre-
quency is approximately 25 kc.

Horizontal-Position Vernier—In addition to the
normal horizontal-position control, a vernier control cali-
brated in millimeters provides accurate measurements
over a range of 1 cm (24-kv accelerating potential) for
use in measuring risetimes, etc.

Metallized Cathode-Ray Tube—The Type 517A
uses a new Tektronix crt, T54PH. The T54PH is a 5" flat-
faced metallized precision tube with helical post-acceler-
ating anode. It provides a full 4-cm x 8-cm viewing area
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when operated at 24-kv accelerating potential. Position
of the high-voltage connector permits bringing the tube
face flush with the panel. A P11 phosphor is normally
furnished unless otherwise specified.

Output Waveforms—In addition to the two trigger-
rate generator outputs and calibrator output, a + GATE
waveform of approximately 30 volts amplitude is avail-
able. lts duration is approximately equal to the sweep
being generated. Risetime is 0.03 usec, from a cathode-
follower source impedance of 200 ohms.

llluminated Graticule—An edge-lighted graticule
is marked in centimeter squares, 4 vertical and 8 hori-
zontal, for convenience in making time and amplitude
measurements. lllumination is controlled by a front-
panel knob.

Cathode-Ray Tube Alignment—A molded nylon
handle on the crt socket facilitates realignment of the
cathode-ray tube.

ELECTRON-TUBE COMPLEMENT

First distributed amplifier ............. 6 6AKS
Second distributed amplifier . .......... 6 6AKS
Third distributed amplifier . ............ 7 6CBé6
Phase inverter stage .......ccccveeves 3 6CBé6
Driver amplier. ... ... o ioeeanoiwsises 12 6CBé6
CIADUE amMpITIer . oo s e s v 24 6CB6
Internal trigger coupling . ............. 6CB6
Trigger phase-splitter . .. .............. 6J6
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Tigger amBlilier - ... ... . Ui s 6 O6AKS
WIGEOF MMIEr & . v i e e 6AG7
FHGGOr SWRICR! . i « s s v en ot Vs e 6AG7
e T e ) R A P 6X4
FOWRINGWIGION 5 v i e e i n s € 40 s wn o %' 2 6AG7
Duty-cycle limiter . .. ................. 6ANS
Sweepclamp . ...................... 2 6AG7
Bootstrap cathode followers ........... 2. V2BH7Z
Decoupling diode ................... 6X4
Positive sweepout CF . .. .. ............ 12BH7
Sweep inverter . (. i .. eivs e 6AG7
Voltage regulator CF . .. .. ............ 12AU7
Negative sweep clamp . .. ............. 6ALS
Sweep out dc restorer . .. .. ........... 6ALS5
Unblanking amplifiers . ............... 2 6AG7
Voltage regulator CF . .. .............. 6AS5
Unblanking cathode follower . .......... 616

+ Gate out cathode follower . ......... 6J6
Cal multivibrator ... ................. 12AU7
L T TP T 6J6
Cal voltage adjust CF . .. .. ........... 6J6
GRLBIICP b s o v el BWH s s s 3w 0 s 6J6
Trigger rate phantastron generator . .. ... 6BH6
Trigger coupling and recharging CF . .. ... 12AU7
Plate catcher . ...................... 12AU7
Blocking oscillator . .. ................ 12AU7
Output cathode followers . .. .......... 2 12AU7
Astigmatism and probe voltage CF ... ... 12AU7
Low-voltage rectifiers ................ 4 6X4
ROCIIIOT| " ot vl s amntats 15 & &% 6 &5 5 55 i wi i SRAGY
Voltage reference ................... 5651
Comparator . ..........couiirnennn. 12AX7
Regulator amplifiers . ................. 5 6AUé
Series regulators . .....:ivcosscnwns smo 2 6AUS5
Series regulators . ................... 6 6AS7
Heater voltage control diode .......... 2AS-15
Heater-regulator amplifier . ............ 6AUS
High-voltage rectifiers . ............... 5 1X2
High-voltage oscillator . .............. 6AUS5
Regulator amplifier ......vo00000 06000 12AU7
Seriesregulator . .................... 2 6AUS
High-voltage time delay .............. 6C4
High-voltage rectifier filament oscillator . . 6AQS5
Astigmatism and probe power CF ... .. .. 12AU7
Cathode-raytube ... ................. T54P11H

MECHANICAL SPECIFICATIONS

Ventilation—Filtered, forced-air ventilation assures
safe operating temperature.
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Construction—Aluminum-alloy chassis and cabinet.

Finish—Photo-etched anodized panel, wrinkle-finished
cabinet.

Dimensions—Indicator unit: 183" high, 13” wide,
27" deep. Power supply unit: 95" high, 13” wide,
193, " deep.

Weight—Indicator unit: 76 pounds. Power supply
unit: 72 pounds. Scope-Mobile: 42 pounds.

Power Requirements—105-125 v or 210-250 v, 50-60
cycles, 1250 watts.

Type 517A Cathode-Ray Oscilloscope. .. .$3500

Includes: 1—Type 500 Scope-Mobile
1—P170CF cathode-follower probe
1—B170A step attenvator
1—H510 viewing hood
1—BE510 bezel
1—Instruction manvual
1—P170 coaxial cable

Special Models

Type 517A-S1, has sweep lockout feature for single-
SWEED OPOraliON. . oo s su sons Wit ion s $3536.50

Since special models require additional manufacturing
time, please check with your Tektronix Field Engineer or
Representative for exact delivery schedules.

Optional Phosphors

P11 phosphor normally furnished.
P1, P2, P7 optionai. .. ............. No extra charge
Other phosphors can be furnished on special order.

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase or-
ders involving painted panels.

Prices f.o.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 524AD OSCILLOSCOPE

Television Cathode-Ray
Oscilloscope

TYPE 524AD CATHODE-RAY OSCILLOSCOPE [ VERTICAL AMPLIFIER ANE CALIBRATOR ———
SERIAL
Wcl

:_“ i} ’f-"\u‘\
- 'y X &

TIME MMXEI

INPUT SELECTOR

\.{”_""‘" ‘

GND 'C'l cmu. ' usic

'I
e e AMPLITUDE PoSITION

— SWEEP GENERATOR

HORIZONTAL

@@ =g

~

SWEEP DELAY
L5 1] MILLISECONDY

305 MAK p pmpg

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—0.035-pusec 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 usec, 200 pips
per television line, and 40 pips per television line.
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Sweep Delay
Permits detailed observation of any portion of a
single television line.

DC-Coupled Unblanking
Variable Duty-Cycle Amplitude Calibrator

New Cabinet Design

GENERAL DESCRIPTION

The Tektronix Type 524AD Oscilloscope is a self-con-
tained instrument with the characteristics desirable for
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TYPE 524AD OSCILLOSCOPE

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

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/cm. Low-frequency re-
sponse is 3 db down at 2 cycles when the AC-DC switch is
in the AC position. 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
continvously variable adjustment from 0.015 v/cm to
50 v/cm. The vertical amplifier is factory adjusted for
optimum transient response. Risetime is less than 0.035
psec and the input impedance is 1 megohm paralleled by
approximately 45 uuf.

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

&4

5% overshoot will occur on extremely sharp waveforms
when the switch is in the FLAT position; however, TY
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 with
more than 50-db isolation 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 15 ppuf.

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-
tinvously 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 speeds and repeti-
tion rates.
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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 11, 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
sweep is expanded equally to left and right of center.
The 3-turn horizontal-position control has sufficient
range to cover the entire magnified sweep. Accuracy is
within 5%.

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—lInternal 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

Voltage Calibrator—A variable-duty-cycle square-
wave calibration voltage is continuously variable from
zero to 50 volts in seven ranges. Full-scale calibration
is accurate within 3%; variable control is linear within
1% of full scale. Square-wave frequency is approxi-
mately 1 kc, but the frequency will vary somewhat 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 pusec.
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
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technique is useful when it is desired to know what por-
tion of the picture is being displayed on the oscilloscope.

60-Cycle Sweep—A 60-cycle sweep with variable
amplitude and phasing through approximately 150° is
provided to facilitate bandwidth measurements with a
video sweep generator.

Cathode-Ray Tube—A flat-faced 5ABP cathode-
ray tube with 4-kv electronically-regulated accelerating
potential is used in the Type 524AD. A P-1 phosphor is
normally supplied although other phosphors are avail-
able upon request.

Alignment of Cathode-Ray Tube—Should it be-
come necessary to touch up the alignment of the cath-
ode-ray tube, a molded nylon handle on the crt socket
can be reached in a matter of seconds. Release the two
quick-opening fasteners on the left cabinet side, and
lower the cabinet side out of the way, or remove it
completely.

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

Illuminated Graticule—An edge-lighted graticule
is marked in centimeters. lllumination is controlled by a
front-panel knob. A graticule marked for modulation
measurements is also supplied with the instrument.

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

ELECTRON-TUBE COMPLEMENT

Preamplifier ... .cconisasuws sanwvs saa 2 6U8
Cathode follower . ................... 12AT7
Cathode-coupled amplifier ............ 2 6CL6
Cathode follower . ... susvioi snwunas s 6BQ7A
Driver . ... e 2 6CL6
Cathode follower, constant-current triode . 6BQ7A
Output amplifier .................... 6 6AG7
Voltage regulator .......cc 00805508 6AS5
Cal multivibrator . ................... 12AU7
Cal clipper amplifierand CF . .. ........ 12AT7
Trigger inverter and clamp diode . ....... 6BQ7A
Sync amplifier . ....... ... . ... .. . .... 12BZ7
Sync separator and coupling diode . ... .. 12BZ7
PROOIORIION o.c555 5% s 5 5055555060000 6BHé
Trigger delay comparator . .. ........... 12BZ7
Trigger amplifier ... ................. 6AG7
Coupling diode ..............co.... 6ALS5
Negative multivibrator . .. ............. 12BY7
Positive multivibrator ... .............. 12BY7
Gate amplifier and astigmatism CF . ... .. 12AU7
Unblankingamplifier . ...... o000 ceues 12AT7
Clamp RUDE i oo ivivvssivamesspmmes 6AG7
LB T I S Y 118 (1 S, 6ALS
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COIBBAS TONBMWIOE | vo'v o in o ov bisés s inma 12AT7
Decoupling diodeand CF . .. ........... 12AT7
Pesaback ampliliar .. s oo os cvamonians 6U8
Clamp and CF ' i vovi v vsis vioassnss 12AT7
Sweep-output amplifier ............... 2 O6AHé
Sweep-output cathode follower . ........ 6BQ7A
NVollogn ralateNes - o s x5« 5 g ovsms §inome 5651
Regulator amplifier .................. 4 6AU6
Regulator series tube ... .............. 2 12B4
RECHEIOIE i s smm s sumepny g 3 6X4
Voltage-comparator amplifier .......... 12AX7
Regulator series tube . .. .............. 6AS7
Regulator series tube . ....:iineceeves 6AS5
Time-mark pulse shaperand CF . .. ...... 6BQ7A
Marker phase multivibrator . ........... 6U8
Time-mark oscillator . ................ 6AKS5
Pulss omplifler ..o ssmpmssssmssnas 6BQ7A
High-voltage regulator amplifier ........ 12AU7
High-voltage oscillator ... ............ 6AQS5
High-voltage rectifier . .. .............. 3 5642
Cathode-ray tube . .. ....... ... ... ... 5ABP1

MECHANICAL SPECIFICATIONS

Construction—Aluminum-alloy chassis and three-piece
cabinet.

Ventilation—Filtered, forced-air ventilation maintains
safe operating temperature.

Finish—Photo-etched anodized panel, wrinkle-finished
cabinet.

Dimensions—25" long, 13" wide, 1634 " high.
Weight—61 pounds.

Power Requirements—105-125 v or 210-250 v, 50-60
cycles, 500 watts.

Price ........ e b SRR B B B R $1180
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Includes: 1—P510A attenuator probe
2—A510 binding-post adapters
1—TV RMA style graticule (331-009)
1—H510 viewing hood
1—Instruction manual

Special Models

T P T S W sy A N Add $45
Since special models require additional manufacturing

time, please check with your Tektronix Field Engineer or

Representative for exact delivery schedules.

Optional Phosphors

P1 crt phosphor normally furnished.
P7, P11 optionall ..:.ouoivonosiinn No extra charge

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase or-
ders involving painted panels.

Recommended Additional Accessories
Type 500 Scope-Mobile . ................ $97.50

P500CF Cathode-Follower Probe has input impedance
of 40 megohms paralleled by 4 puf and gain of 0.8 to
0.85. With 10x attenuator head, input impedance is 10
megohms paralleled by 2 puf. Amplitude distortion is
less than 3% on undirectional signals up to 5 v. . $64.00

See Accessory Section of this catalog for 75-ohm co-
axial cables, pads, and terminating resistors.

Prices f.0.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE 525 TELEVISION WAVEFORM MONITOR

for Monochrome and Color Telecasters

TYPE 525 TELEVISION WAVEFORM MONITOR
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Frequency Response
FLAT—within 1% between 60 cycles and 5 mc.

LOW PASS—passes stair steps, eliminating high
frequencies.

HIGH PASS—passes high frequencies, eliminating stair
steps.

IRE—meets IRE standards for level measurements.

Excellent Linearity
Insures accurate color signal linearity measurements.

Automatically-Synchronized Sweeps
Both field and line rates.

Keyed Clamp-Type DC Restorer

Gain Stability Within 1%

GENERAL DESCRIPTION

The Tektronix Type 525 Television Waveform Monitor
displays the composite video waveform with the preci-
sion required for all television broadcasting. Exacting
demands of the color-television broadcaster for an accu-
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rate display of signal linearity, level, and bandwidth
are fulfilled with the Type 525.

Special features of the Type 525: Four vertical-ampli-
fier response characteristics, automatically-synchronized
sweeps at line or field rate, bridging, or terminating, or
differential signal inputs, keyed dc restorer, stable gain
characteristics. Simplicity of controls aids in easy monitor
operation.

VERTICAL DEFLECTION SYSTEM

Frequency Response—A response selector switch
selects any one of four characteristics: IRE, with high-
frequency cutoff about 2 mc in accordance with IRE
standards for level measurements; FLAT, within 1%, be-
tween 60 cycles and 5 mc; LOW PASS, passes the stair
steps but eliminates the high frequencies; HIGH PASS,
with increase in gain adjustable to 5x, excludes the stair
steps but passes the high frequencies for linearity tests.

Sensitivity—The basic deflection factor of the vertical
amplifier is 0.015 v/cm. A three-step attenuator, 1x, 2x,
5x, and variable gain control can adjust the waveform to
fill the graticule.

Stability—Electronic regulation of all dc power, and
use of current stabilization in the amplifier, maintains

87




TYPE 525 TELEVISION WAVEFORM MONITOR

stability and constant gain. Minimum adjustment of the
monitor is required after it is once set. Gain stability is
within 1% over a ten-hour period.

Linearity—The vertical amplifier linearity is well
above the requirements for highly accurate color-tele-
vision video signal linearity measurements. Signals can
be expanded to the equivalent of 35 cm, with any 7 ¢cm
accurately displayed on the screen.

DC Restorer—A clamp circuit, keyed by a pulse de-
rived from the sync-separator circuit, restores the dc level
of the display to the tip of the sync pulse at each line-
frequency pulse. The restorer can be switched in or out
as desired.

Vertical Input Connectors—All input connectors
are located at the rear of the instrument. The vertical
deflection system has push-pull input to permit two
single-ended signals to be applied to the monitor at the
same time. They can be independently selected, rapidly
compared, or applied differentially, to cancel out in-
phase unwanted signals, by a front-panel switch. Each
input is paralleled with another coaxial connector to
permit the monitor to bridge or terminate the video cir-
cuit. The 75-ohm terminating resistors are supplied with
the instrument.

HORIZONTAL DEFLECTION SYSTEM

Sync Separator—A sync-separator circuit receives
the composite video signal either internally from a point
on the vertical amplifier, or through an external-trigger
connector located at the rear of the instrument. External
triggering requires a signal of at least 0.5-v amplitude.

Field and Line Speeds—The sweep will synchronize
automatically with either line or field pulses. Sweep fre-
quencies correspond to 7875 cycles for line and 30 cy-
cles for field frequencies. A front-panel switch selects
one or the other sweep frequency.

Horizontal Rate, Magnifier—The variable HORI-
ZONTAL RATE control adjusts the sweep-time rate so 2,
3, or 4 lines or fields can be displayed at one time. A
three-position switch selects accurate magnification of
the sweep by 1x, 5x, or 25x. Magnification expands the
portion of the sweep that is centered, equally to right
and left of screen center.

OTHER CHARACTERISTICS

Amplitude Calibrator—The calibrator provides
pulses with a duty cycle of about 75%, and with ampli-
tudes between .015 volts and 1.5 volts, peak-to-peak,
continvously adjustable in four ranges, 0.05, 0.15, 0.5,
and 1.5 volts. Accuracy is within 2% of full scale on all
ranges. The continuously-adjustable interpolating con-
trol is linear within 1%.

Cathode-Ray Tube—The T52P, a Tektronix crt, is
used in the Type 525. The T52P is a precision 5" flat-
faced tube with a helical post-accelerating anode, pro-
viding 8 cm of linear vertical deflection. 4-kv acceler-
ating potential provides a bright trace. P1 phosphor is
provided, although other phosphors are available upon
request.

Regulated Power Supply—DC power supplies are
regulated to maintain constant dc voltages for changes
in load, and for ac input voltages between 105 and 125
volts, or 210 and 250 volts, 50 to 60 cycles.

Illuminated Graticule—An edge-illuminated grati-
cule is marked in percentage, to + 100 and —40. Each
centimeter division equals 20%. Illumination is con-
trolled by a front-panel knob.

External Time Markers—A binding post, located
at the rear of the instrument, is available for applying
external time markers to the crt cathode.

Accessibility—The Type 525 cabinet is designed for
standard rack mounting. Chassis is attached to the cab-
inet with a slide-out mounting that permits it to be tilted
vertically, providing easy access to all components.

Internal Adjustments — Internal-adjustment con-
trols, which may require readjustment occasionally, are
mounted on the left of the chassis near the front, easily
accessible to the operator from his position in front of
the instrument by sliding the monitor partly out of the
case.

ELECTRON-TUBE COMPLEMENT

Vertical input cathode followers ........ 12AT7
Vertical phase splitter amplifier . ........ 2 6CBé
Cathode followers . .. ................ 6BQ7A
Precamplifier . .. ... ......c0ciismnvess 2 6CL6
Preamplifier output CF . .. .. ........... 6BQ7A
Coathode followers, . ......c. o0 c0wnean. 6BQ7A
Cathode followers ... ................ 6BQ7A
Keyed-clamp diodes ................. 2 6ALS
High-pass amplifier ... ............... 6BQ7A
Cathode followers . .. ................ 6BQ7A
Output amplifier . ............ ... ... 2 6CL6
Internal trigger inverter . .............. 6U8
External trigger inverter . .. ............ 6U8
Sync-separator and clamp . ............ 6U8
Keying-pulse pickoff and shaper ........ 6U8
Keying-pulse shaper and shaper-splitter . . 6BQ7A
Disconnect and clamp diode ... ........ 6ALS
Clamp diode and unblanking CF ... ..... 6BQ7A
Phantastron sweep generator .......... 6AS6
Cathode followers. ... ...vs ¢ owmeecoonsss 6BQ7A
Sweep amplifier . ......... .. ... ... 6BQ7A
Cathode followeers .. v i ivsiticnmaos 6BQ7A
Sweep output amplifier ............... 6BQ7A
Cal moltivibrator-and CF . . ..o i, vea e 6BQ7A
Cal multivibrator and amplifier ... ...... 6BQ7A
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TYPICAL COLOR-TV WAVEFORMS AS VIEWED ON THE
TYPE 525 TELEVISION WAVEFORM MONITOR

Fig. 3—Fig. 1 waveform with HIGH-PASS response. Fig. 4—Staircase with 3.58 mc added—FLAT vertical response.

Fig. 5—Same waveform as Fig. 4 with LOW-PASS response. Fig. 6—Fig. 4 waveform with HIGH-PASS response.

Fig. 7—Horizontal-sync pulse with color bursi—FLAT vertical Fig. 8—Same as Fig. 7 with sweep magnified 5 times.
response.

Photos taken through the courtesy of KPTV, Portland, Oregon.
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Calibrator clamp and CF ... ... ..i.s00 6BQ7A
Voltage reference tube ... ............ 5651
GO I Y o s cn vd o i o g 5w & 12AT7
COMDEPOEY s v i v 0 mn d S e e e 6U8
Regulator amplifierand CF . .. ......... 6U8
L T e S T S e e 12B4
SHrEen POBHBION - o e s s e 6080
High-voltage oscillator . .............. 6AQS5
VYoltage reference CF and regulator . .. ... 12AT7
T e e R 6U8
High-voltage rectifiers . .. ............. 3 5642
Cathode-raytube . ...... ... ccovevuvsiis T52P1

MECHANICAL SPECIFICATIONS

Mounting—Cabinet designed to mount in a relay rack.
Chassis slides forward out of the cabinet and tilts up for
convenience in servicing.

Shock Mount—High-gain stages of the vertical ampli-
fier are shock mounted to reduce vacuum-tube micro-
phonics.

Ventilation—Safe operating temperature is maintain-
ed by filtered, forced-air ventilation.

Construction—Aluminum-alloy cabinet and chassis.

Finish—Photo-etched anodized panel, wrinkle-finished
cabinet.

Dimensions—8-23/32" high, 19" wide, 2034 " rack
depth, 22" overall.

Weight—54 pounds.

Power Requirements—105-125 or 210-250 v, 50-60
cycles, 380 watts.

Type 525 . .. .. cciviverncneeneeea.. $1050

Includes: 1—F510-5 green filter (378-503)
2—75-ohm termination resistors
1—Instruction manual

Optional Phosphors

P1 crt phosphor normally furnished.
P7Z, P11 optional ................ No extra charge

Painted Panels

Tektronix Instruments can be furnished with painted
front panels on special order. Please consult your Tek-
tronix Field Engineer or Representative for specifications
and other special information required on purchase or-
ders involving painted panels.

Special Models

Type 525MOD111—Equipped with intensifier for
vertical-blanking-interval test signal. Additional circuit-
ry provides for displaying the two or three lines of the
vertical blanking interval that are used to carry trans-
mission test signals. The cathode-ray tube is unblanked

90

only during the test-signal period. Sweep speed is
automatically increased to a maximum sweep duration
of approximately 60 usec so that a single line of the
test signal can be displayed over the full screen width.
Sweep repetition rate is consequently increased to
15.75 ke for maximum brightness. The start of the un-
blanking period is adjustable between 13 and 21 lines
after the beginning of the vertical blanking interval;
thus including all lines suitable for carrying test signals.

Type S25MODARE . ... ... ..veaaas $1095.00
Modification Kit K525-111, for making above modi-
fication to existing instruments . .. ........... $35.00

Fig. 9—Two-line test signal displayed at field
sweep rate with 25-times sweep magnification.
Vertical amplifier is set at FLAT response. (flat from
60 cycles to 5§ mc).

Fig. 10—Same test signal displayed with intensi-
fier turned on. Sweep duration 60 usec at line
rate, vertical amplifier set at FLAT response.

Fig. 11—Same test signal displayed with vertical
amplifier switched to LOW PASS response. Sweep
duration 70 usec at half the line rate.

Fig. 12—Cross-modulation check—same test sig-
nal displayed with vertical amplifier switched to
HIGH PASS response. Shows relative amplifications
at the three luminance levels.

Prices f.0.b. factory. (Please refer to Terms and Ship-
ment, GENERAL INFORMATION page.)
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TYPE RM35 OSCILLOSCOPE

RACK-MOUNTING 5-INCH OSCILLOSCOPE
With The Tektronix Plug-In Feature

Calibrated Sweep Delay

1 usec to 0.1 sec, continuously vari-
able.

Two Operating Modes

Conventional Operation — Inherent
time-jitter less than 1 part in
20,000.

Triggered Operation — Jitter-free at
any magnification, even in the
presence of actual signal jitter.

Accurate Calibration

Range accuracy within 1%, incre-
mental accuracy within 0.2% of
full scale.

Trigger Rate Source

10 cycles to 40 ke, continuously vari-
able.

GENERAL DESCRIPTION

The Type RM35 is a mechanically rearranged Type
535 Oscilloscope, for mounting in a standard 19-inch
rack. The instrument mounts to the rack on slide-out
tracks. It can be pulled forward, tilted, and locked in
any of seven positions for servicing convenience.

OTHER CHARACTERISTICS

Electrical characteristics of the Type RM35 are the
same as described for the Tektronix Type 535 Oscillo-
scope. Controls and terminals are located for maximum
convenience in rack-mounted operation.

MECHANICAL SPECIFICATIONS

Ventilation—Filtered, forced-air ventilation maintains
safe operating temperature.

Construction—Aluminum alloy chassis and cabinet.
Slide-out mounting.

Finish—Photo-etched anodized panel, etched alumi-
num cabinet.
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Dimensions—14" high, 19" wide, 224" rack depth.
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