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To Our Customers On Our Twenty-Fifth Year

Tektronix is now 25 years old. There is no magic in that
number to make it significant, any more so than being 24 or
26. Yet the quarter-century mark does suggest a time to pause
and reflect.

In those 25 years, we have seen great changes in technology.
Tektronix has changed too—not in basic ways but certainly
in size, in complexity and in its role, moving from unknown
challenger to recognized leader.

It would be convenient for me to trace Tektronix’ past by
citing certain of our products which, over the years, may
have taken on particular historical importance. A fairer
assessment of our influence on the field of measurement would
be gained by scanning that field today. If you do, you will
soon realize that a very great number of the basic oscillo-
scope features and functions—things so common to all scopes
that we now take them for granted—began as Tektronix in-
novations. It is for this reason as much as any other that
“Tektronix” and “oscilloscope” have become so nearly synony-
mous.

| should note here that “first’—like “biggest” and “fastest”’
and so on—are transitory things. A true measurement of a
company must also include its quality of workmanship, its
adherence to high standards and the lasting value of its con-
tributions.  Still, innovation is certainly a key part of leader-
ship; and our history is studded with important “firsts”.

Here are a few of many ideas on which today’s oscilloscope
art depends; each was pioneered by Tektronix:

Triggered sweep. Before the Tektronix 511, commercially avail-
able oscilloscopes used synchronized rather than triggered
sweeps as their basic time base.

Remember the problems of keeping a stable display? And
sweep times shorter than the period of the signal were impos-
sible. The introduction of a hold-off time to assure that the
sweep circuit recovered completely between sweeps is now
routine with oscilloscope designers. But it, too, was a Tektronix
invention.

Trigger-level selection, both manual and automatic, was an-
other Tektronix innovation. The more recent ‘peak-to-peak
auto” trigger-point control continues our effort to make the
oscilloscope easier to use.

A simple thing that nevertheless added greatly to ease of
use was the 7-2-5 scale used for volts/div and time/div. Now
universally adopted, it first appeared on the 315.

Regulated power supplies, including the oscillator-type high-
voltage supply, were introduced commercially in the 511A
and 512.

Non-resonant probes, now used with all high-impedance wide-
band oscilloscopes, are covered by Tektronix patents. | feel
this is one of our more important inventions.

Still another Tektronix “first” was alternate-sweep dual or
multi-trace amplifier circuitry.

Plug-in units. A sweep that would work as slowly as 12 s/cm
and as fast as 20 ns/cm was developed in 1952. It was obvious
that, to fully use it, a variety of signal amplifiers would be
needed. Thus the plug-in idea was born. Our competitors
poked fun at it—but our customers loved it.

Today, our 7000 series uses two sweep and two vertical plug-
ins, providing very great flexibility. In addition to numerous
preamplifier units, we also offer plug-in sampling systems,
counters and DMMs. And there are many more to come.

Direct-viewing bistable storage. Development of a simplified
storage CRT that maintained its image without fading out made
the storage oscilloscope a widely used instrument. Since our
tube required no meshes, as existing ones did, large storage

screens became practical, such as those used in our 611 dis-o

play units and our computer terminals.

in the area of CRTs, ceramic funnels, a feature Tektronix alone
offers, provide dimensional precision and lighter weight—
and they permit good edge illumination of the internal graticule.

Portability. Almost unique to Tektronix are truly portable oscil-
loscopes. These small, lightweight instruments combine labora-
tory quality with the ruggedness necessary SO that, despite
being carried about day after day, they will perform reliably.

The 321 was the first battery-operated portable; the 454A is
the fastest, the 323, the smallest and lightest.

In our “new-generation” instruments, this innovativeness con-
tinues. For instance, circuit-board switches have replaced
troublesome wafer switches. Cathode-ray-tube readout, incor-
porated in the 7000 series, makes possible the readout of
scale factors, counter and DMM output and other information
on the screen of the CRT. Thus the oscilloscope is converted
into a true integrated test system. The four Tektronix-developed
ICs that provide the necessary character generation contain
1200 emitters each. Although these innovations are recent,
history suggests that they, too, in time may become so common-
place in the scope field that we may forget, unless reminded,
that they started here.

Now, in our 25th year, the instruments in this catalog con-
tinue Tektronix’ tradition of innovation, performance and value.
Let me mention two examples: the 5100 series and the 7400
series. Both move advanced performance down into a new
price range.

The 5100 series is by far the most versatile low-frequency
system anywhere. Made in two modules, display module and
plug-in module, it’s an oscilloscope which the user can convert
to and from a cabinet or 5%-inch rackmount at his convenienceo
Four interchangeable display modules give a choice of singl

or dual-beam, storage or non-storage CRTs, with a 4 x 5-inch
graticule area. The 5100 is the only low-frequency plug-in
scope. It accepts up to three of nine plug-in units, with more
to come—a combination of features and prices that should
prove very attractive to many users.

We are equally enthusiastic about the 7400 series. The DC-
to-50 MHz performance range meets more customer needs than
any other. Combining three-plug-in capability, smallness -and
light weight, and offering a 6%-inch CRT, the new 74038 is a
most attractive oscilloscope.

Tektronix’ pioneering has not been limited to design. Our
field organization, the industry’s first move to close direct
marketing, has become a model for the industry. There are now
220 field engineers operating from 79 offices in 13 countries.

Our manufacturing is highly vertically integrated, producing
a large and growing share of the key components and materials
on which our technical progress depends. And it makes in-
creasingly creative use of advanced methods, including com-
puters and automation. Factories are located in four key areas
of the world.

All of this cannot be otherwise. For, if we are to continue
to lead in technical excellence, service and reliability, innova-
tiveness must not only be continuous but also pervade the
company. At Tektronix, we intend to continue to live on the
edge of the state of the art.

Howard Vollum O

President
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New Product Summary

~ NEW 7000-SERIES PRODUCTS ¢

7403N Oscilloscope—The 7403N Oscilloscope with a new 7A18
5-mV dual-trace amplifier, 7B53N dual-time base, and a third
plug-in compartment, represents today’s lowest price ($2200) in
a high-performance, 50-MHz plug-in laboratory oscilloscope. The
7403N has a large 6-1/2 inch CRT, weighs only 30 Ib and
accepts all 7000-Series amplifier and time base plug-ins. See
pages 34 and 35 for complete characteristics.

7514 Storage Oscilloscope—The 7514 is a split-screen bistable
storage oscilloscope designed to accept all 7000-Series plug-in
units. Among its features are a high writing speed CRT, four-
plug-in compartments and CRT Readout. The 7514 introduces
a unique write-thru mode of operation that allows simultaneous
stored and conventional displays in the same area of the CRT.
See pages 38 to 40 for complete characteristics.

R7704 Oscilloscope—The R7704 is a rackmount configuration
of the 7704 150-MHz Oscilloscope. It is designed to fit a 19-
inch by 7-inch rack opening in a standard 24-inch deep rack.
See pages 41 to 43 for complete characteristics.

7A15 Amplifier—The 7A15 is a low-cost, 5-mV, single-trace
amplifier for use with all 7000-Series oscilloscopes. Its band-
width is 75 MHz with 7700-Series, 60 MHz with 7500-Series and
50 MHz with 7400-Series mainframes. See page 49 for complete
characteristics.

7D13 Digital Multimeter, 7D14 Digital Counter—The 7D13 and
7D14 are the first digital plug-ins for an oscilloscope. Both
are compatible with all 7500 and 7700-Series mainframes and
will function in any plug-in compartment. Their alphanumeric
readout is displayed directly on the CRT. Now, temperature,
resistance, voltage, current, and frequency (to 500 MHz without
prescaling) can be digitally measured with an oscilloscope,
without sacrificing any conventional features. See pages 60 to
63 for complete characteristics.

7812 TDR Sampling Unit—The 7S12 is a combined vertical-
horizontal, double-width plug-in unit, designed to operate in all
7000-Series mainframes. It permits high-resolution TDR or
general-purpose sampling measurements. As a TDR, using the
new S-6 Sampling Head and the new S-52 Pulse Generator
Head, the 7S12 has a system risetime of 45 ps. Time or distance
to a discontinuity of interest is read directly from a tape dial.
See pages 66 and 67 for complete characteristics.

NEW S-6, S-52, S-53, S-54 SAMPLING HEADS

These four additional sampling system heads have been added _
to the seven previously available:

S-6 Sampling Head—A 50-Q feed-through unit for general-
purpose applications in the 382, 3S5, 3S6, 286, or 7S11, and
TDR applications in the 7812 Time Domain Reflectometer. Rise-
time is 30 ps. See page 115 for complete characteristics.

S-52 Pulse Generator Head—A tunnel-diode step generator
designed for use with the 7512 Time Domain Reflectometer.
The S-52 is also useful in the 7S11, 3S2, 385, 356, 285, or 286.
Risetime is 25 ps. See page 117 for complete characteristics.

S-53 Trigger Recognizer Head—Intended for use with the 7812
Time Domain Reflectometer Unit to permit operation as a
general-purpose sampling system. The S-53 receives the trig-
gering signal at its input and supplies trigger outputs for the
7512 or for other triggering applications. The S-53 can also
be used in the 7S11, 3S2, 3S5, 356, 285, or 286. See page 117
for complete characteristics.

S-54 Pulse Generator Head—A current-source step generator
designed for use with the 7512 Time Domain Reflectometer
Unit. The S-54 is also useful in the 7S11, 3582, 3S5, 3S6, 285,
or 286. Risetime is 1ns, amplitude into 50 @ is greater than
-+400 mV. See page 118 for complete characteristics.

7812
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New Product Summary

5103N Oscilloscope System—The 324 Sony/Tektronix Oscilloscope—
5108N Oscilloscope System is a The 324 has 10-MHz bandwidth, 10
high-performance low-cost sys- mV/div deflection factors and 1 us/
tem consisting of a mainframe div to 0.2 s/div sweep rates. It oper-
unit, four interchangeable display ates from internal rechargeable bat-
units, six vertical amplifiers and teries, AC and external DC sources.
three time bases. The 5103N Total weight including batteries and
mainframe has compartments for accessory pack is less than 9
three plug-ins and is compatible pounds.

with each of the four display
units. Four display units include
single and dual beam units and
single and dual beam storage
units. . Mainframes and display
units assemble into cabinet or
rackmount models and may be converted to the other config-
uration as desired. Plug-ins include single and dual-trace units
with deflection factors to 1 mV/div and 2-MHz bandwidth. Two
differential plug-ins (one has both voltage and current inputs)
have 50 uV/div deflection factors and 100,000:1 CMRR. Time
bases include a single-sweep and a dual-sweep unit (both with vides a bright, high-resolution
sweep rates to 100 ns/div with the X10 magnifier) and a basic v display for field maintenance
unit with sweep rates to 5 us/div. :1_5 well as laboratory applica-
ions.

See pages 184 to 186 for complete characteristics.

453A Oscilloscope—The port-
able 453A is a dual-trace 60-
MHz oscilloscope with deflec-
tion factors to 5 mV/div, sweep
rates to 5 ns/div and delaying
sweep. A CRT with 8 x 10
divisions (0.8 cm/div) and 14-
kV accelerating potential pro-

See pages 72 to 82 for complete characteristics.
See pages 191 to 194 for complete characteristics.

[ . NEW “SGO'SE:RIES PRODUCTS 454A Oscilloscope—The 454A
! 3A10 Transducer Amplifier—The 3A10 is a solid-state portable oscil-
‘s a DC-coupled differential amplifier loscope with laboratory per-

formance. The 454A has dual
channels with deflection fac-
tors to 2mV/div, 150-MHz
bandwidth, sweep rates to 2
ns/div, delaying sweep and an
8 x 10 division (0.8 cm/div)
CRT. Sweep rates to 2 ns/div,
combined with a large CRT,

specially adapted for transducer inputs.
The 3A10 can be used with standard
voltage probes or as a transducer am-
plifier. Its inputs are designed to use
piezoelectric and voltage-excited trans-
ducers. Pressure, force, acceleration,
vibration, displacement, strain, and tem-
perature can be measured with cali-

brated scale factors appropriate to the provide the performance to solve difficult measurement prob-
transducer used. lems such as resolving pulses with low-nanosecond periods.
See pages 103 and 104 for complete characteristics. See pages 195 to 198 for complete characteristics.

387/3T7 TDR System—The 3S7
and 3T7 TDR Units function as a
simplified, low-cost time domain
reflectometry system designed to
operate in a 561B or 564B Oscil-
loscope.

1401 Spectrum Analyzer Module—
Spectrum analysis in the 1-MHz to
500-MHz frequency range is easily
done anywhere with the 1401 when
combined with the Sony/Tektronix
323 or 324 to form a 15-pound bat-
tery-operated system. The 1401
Spectrum Analyzer Module can also

This is a single channel, loop-
through TDR system calibrated in
V/div or rho/div. The TDR sys-
tem has TIME/DIV and TIME-

DISTANCE controls, with a direct- be used with many other oscillo-
reading scale. scopes.
See pages 119 and 120 for complete characteristics. See pages 206 and 207 for complete characteristics.




New Product Summary

NEW TELEVISION PRODUCTS

144 and 146 NTSC TV Signal Generators—The 144 and 146
NTSC Signal Generators are sources of high-quality television
test, sync, and burst signals for 525-line, 60-Hz field standard
NTSC color TV systems. Combined in compact units are the
signals needed to operate and test color video equipment.

See pages 266 to 271 for complete characteristics.

NEW SPECIAL PURPOSE PRODUCTS |

176 Pulsed High-Current Fixture—
The 176 extends the capabilities
of the 576 Curve Tracer by provid-
ing pulsed collector operation to 200
amps peak and pulsed base steps to
20 amps peak. The pulsed operat-
ing mode allows many tests that

were previously impossible. For ex-
ample, small signal transistors can be tested under pulsed col-
lector breakdown conditions without over-dissipation.

See pages 289 and 290 for complete characteristics.

1701 and 1702 Machine Control Units—Tektronix Machine Con-
trol Units are closed loop, contouring units featuring full float-
ing zero, word address format, and display of sequence number
and command and position data. The 1701 is a two-axis con-
trol; the 1702 is a three-axis control.

The selection of options includes the unique, fast, tape-check
display that verifies part programs at the machine tool in less
than two minutes, without cutting.

See pages 294 to 296 for complete characteristics.
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4551 Light Pen Unit—The
Light Pen Unit, when used in
any 525/60 line or 625/50 line
TV system, produces a visible
location indicator (cursor) on
all TV dispays in the system.
The cursor calls the attention
of the TV audience to any
point on the TV screen. Applications areas include education
and broadcasting.

See pages 359 and 360 for complete characteristics.

4601 Hard Copy Unit—The
Hard Copy Unit produces per-
manent, reproducible copies
directly from peripherals
which display information on
Tektronix  11-inch  storage
CRT’s. Copy size is 8-1/2 x
11 inches; copy time is less
than 18 seconds.

See pages 361 and 362 for complete characteristics.
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4701 Eight Channel Multiplexer—The Eight Channel Multiplexer
provides signal conditioning for displaying up to eight different
signals on Tektronix instruments including the 601 and 611
Storage Display Units, 602 Display Unit and 4501 Scan Con-
verter.

See page 339 for complete characteristics.

T4005 Graphic Display—The
Graphic Display is a self-con-
tained computer peripheral
designed for high-speed, low-
cost displays of drawings,
graphs and text. The T4005
is software supported and in-
terfaces to the IBM 1130 com-
puter with an optional inter-
face unit.

See pages 349 to 354 for com-
plete characteristics.




New Product Summary

2600 Modular Instrument System—The 2600 Series is a modular
instrumentation system of signal generators and conditioners.
Plug-in modules permit a building block approach to specialized
systems. The system is comprised of the following components:

The 2601 Mainframe provides power for, and interconnection
between, up to six plug-in units.

The 26G1 Ramp/Rate Generator provides ramps of variable
duration at a variable rate.

The 26G2 Ramp Generator provides voltage ramps of variable
duration at a rate determined by an external source.

The 26G3 Pulse Generator provides current or voltage pulses
of variable duration and amplitude when externally triggered.

The 26A1 Operational Amplifier is easily adapted for many uses.

3 See pages 319 to 324 for complete characteristics.

C-32 Camera—The C-32 is a com-
pact, light-weight trace-recording
camera designed for use with Tek-
tronix portable oscilloscopes. It is
similar to the C-31 camera but with
an f/1.4 lens. The C-32 also has
selectable magnification settings of

1.2, 1.1, 1.0, 0.9 and 0.85.

See pages 377 and 378 for complete characteristics.

C-52 Camera—The C-52 cam-
era has all the features of the
C-50 and C-51 cameras: trace-
brightness photometer, electri-
cally-controlled shutter, range-
finder focusing and accurate
exposure control. It differs
only in the lens. The C-52
lens is f/1.4 and has a mag-
nification ratio of 1:1.

See pages 379 and 380 for complete characteristics.

C-50 Series Camera Battery Pack—
The battery pack provides an aux-
ailiary power source for the C-50

Series Cameras when using oscillo-
scopes that do not have camera

power outputs.

See pages 379 and 380 for complete characteristics.

CT-5 High Current Transformer—The CT-5 is a clip-on high-
current transformer designed to extend the measurement capa-
bility of Tektronix clip-on current probes. Current up to 1000
A Peak can be measured using the CT-5 with a P6021 or P6042
current probe.

See page 407 for complete characteristics.

P6054 10X Voltage Probe—The P6054 is a miniature, fast-
rise (0.7 ns) probe designed for use with oscilloscopes having
a nominal input capacitance of 15 to 24 pF.

See page 400 for complete characteristics.

P6055 10X Voltage Probe—The P6055 is a miniature, low-
capacitance probe designed for use with Tektronix differential
amplifiers having nominal input capacitances of 20 to 47 pF.
The attenuation ratio is adjustable to 10X to compensate for
differences in the input resistance of the amplifier.

See page 401 for complete characteristics.

4901 and 4902 Interactive Graphic Units—The 4901 and 4902
interface the Tektronix T4002 Graphic Computer Terminal with
graphic input devices which output X and Y analog signals.
Both units generate a refreshed, clearly visible, full-screen
cursor which always covers the entire X, Y dimensions of the
T4002 storage display. Upon command from the computer, the
T4002 keyboard, or an external graphic device, the units will
digitize the graphic address of the intersection of the crosshair
cursor. The digitized graphic address is sent to the computer
through the T4002 1/0 interface unit.

4951 Joystick—The Joystick inputs signals to the Interactive
Graphic Units which provide the X and Y information for posi-
tioning the cursor on the screen of the T4002.

See pages 346 to 348 for complete characteristics.




Tektronix—Serving Customers World Wide

The Tektronix home office is located near Beaverton, a few miles west of Portland, Oregon, on the campus-
like 300-acre Tektronix Industrial Park. This complex provides over 2 million square feet for design and
manufacture of oscilloscopes, information display devices, and other precision electronic measurement
products. The four-level Technical Center, shown in the upper left picture, houses engineering, corporate
offices, and support functions.

To provide the best value to the user, Tektronix designs and manufactures many of its own electrical and
mechanical components including CRT’s, integrated circuits, semiconductors, circuit cards, knobs, and chassis.
Our Ceramics facility, a portion of which is shown at upper right, manufactures the unique 11-inch CRT funnel,
used in several information display products.

Assembly of the many components into finished products takes place here at the Beaverton site, as well as in
Heerenveen, The Netherlands; Guernsey, Channel Islands; and Tokyo, Japan.

Tektronix . Inc. MAILING ADDRESS:

CORPORATE OFFICES AND PLANT LOCATED AT TEKTRONIX INDUSTRIAL PARK, 14150 S.W. KARL BRAUN DRIVE, BEAVERTON, OREGON
Telephone: (503) 644-0161 Telex: 36-691 Cable: TEKTRONIX
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Tektronix as a Peripheral Supplier

The T4002 Graphic Computer Terminal shown above with the
4601 Hard Copy Unit.

Selecting a supplier of computer peripherals is no easy task.
Consideration must be given not only to the product, its per-
formance, reliability and customer appeal, but to the reputation
of the supplier and his long-term ability to provide a continuing
line of peripherals.

With nearly 9000 employees and 1970 sales of $165 million, Tek-
tronix is recognized as the world’s leader in the manufacture,
sales and service of display devices. Tektronix has devoted
considerable time and effort to designing and producing display
products which effectively fulfill computer peripheral needs,
including the capability of producing large, permanent copies
directly from the cathode-ray tube.

C

Some of these display products are:

611 Storage Display Unit—A low-cost high speed unit which
retains information on an 11-inch storage CRT without high-
cost refresh electronics.

4501 Scan Converter—Links your data or signal source to TV
display systems for convenient, large screen viewing. The dis-
play size depends only ‘upon your choice of TV monitor or
receiver.

4601 Hard Copy Unit—Produces permanent, reproducible 8 1/2
x 11 copies from Tektronix peripherals with 11-inch storage
CRTs. Operation is easy and copy time is just seconds.

T4002 Graphic Computer Terminal—An Information Display Unit
which contains the components needed for low-cost alpha-
numeric and graphic interaction between man and computer.
Data is stored on a 611 Display Unit.

T4005 Graphic Display—A New self-contained computer periph-
eral for applications where low-cost, high speed displays of
graphics, drawings and alphanumeric data is desired. The
T4005 plots data on a storage CRT at speeds up to 100 times
faster than mechanical plotters.




Tektronix Field Services

There are many field services available through Tektronix Field Engineering
Offices and Overseas Representatives. It is our intent to consistently provide
unequalled product service and support which are available through local offices
staffed by Tektronix employees. Some of these many services are described
below. Take advantage of them. They are a valuable part of your Tektronix

product.

FIELD ENGINEERS
Your Field Engineer is fully prepared to respond to your tech-
nical and business requirements. He has a strong technical
background and has extensive product and business training.
Periodic refresher courses fully acquaint him with new prod-
ucts and services. Be sure to take advantage of his services.

COMMUNICATIONS
Your Field Engineer is a valuable communication link between
you and the factory. He knows the exact person to contact
in each circumstance, and he can reach that person fast and
easily. Let him help speed your communication on any prob-
lem related to your Tektronix instruments.

ORDERING
There are many types of oscilloscopes, each designed for a
specific application area. Your Field Engineer can help you
select the one best suited to your present and future needs,
and he will be happy to arrange a demonstration of the in-
strument . . . in your application if you so desire.

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

OPERATION

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

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 you with
procedures. He may also be able to suggest many time-
saving uses for your oscilloscope in routine checks and
measurements.

MAIL LIST

FACTORY TRAINING

Often there is a need for in-depth training that cannot be
fully accomplished locally. To meet these needs, Tektronix
has established a program of factory training which is an
extension of Tektronix field engineering services. Customers
who participate in this program attend classes at the Tek-
tronix customer training centers located in the Tektronix In-
dustrial Park in Beaverton, Oregon or on the Isle of Guern-
sey. The cost of accommodations, transportation and board
are the only expenses borne by the customer. Ask your
Field Engineer for full details, he will make all the arrange-
ments.

MAINTENANCE

Tektronix willingly assumes much of the responsibility for
continued efficient operation of the instruments it manufac-
tures. If you should experience a stubborn maintenance
problem, your Field Engineer will gladly help you isolate the
cause. Often a telephone discussion with him will help you
get your instrument back in operation with minimum delay.
If yours is a large laboratory, your Field Engineer can be of
service to your maintenance engineers by conducting iny ™
formal classes on test and calibration procedures, trouble-(

shooting techniques, and general maintenance.

REPAIR PARTS

Tektronix repair and replacement part service is geared
directly to the field, therefore all requests for repairs and
replacement parts should be directed to the Tektronix Field
Office in your area. This procedure will assure you the
fastest possible service. Please include instrument Type
number and Serial number with all requests for parts or
service. PLEASE DO NOT RETURN INSTRUMENTS OR
PARTS BEFORE RECEIVING DIRECTIONS.

INSTRUMENT RECONDITIONING—SERVICING
To help assure adequate instrument maintenance facilities
for our customers, Tektronix has established Field Engineer-
ing Offices and Service Centers at strategic points in the
United States.

An older Tektronix Oscilloscope, properly reconditioned, can
give you many additional years of service. Your Field Engi-
neer will gladly explain the advantages of instrument recon-
ditioning, major repair, and recalibration that can be per-
formed at a nearby Field Service Center. Ask your Field
Engineer about this service to Tektronix customers.

Wish to be on our mail list? Contact the nearest Tektronix Field Office. The addition
of your name insures receipt of a new catalog, catalog supplements, Tektronix calendar,

and TEKSCOPE.



General Information

GENERAL TERMS OF SALE AND WARRANTY
Orders should be placed with your Tektronix Field Engineering Office

listed on page 10.

Tektronix offers many different terms of sale in order to meet varied
purchasing objectives and to assist in financial planning. Any of the fol-
lowing terms may be arranged with a Tektronix Field Engineer.

NET 30 DAYS

Tektronix standard terms of sale are NET 30 days, which is
to agree that payment will be due thirty days following the date
of shipment.

EXTENDED TERMS OF SALE

Extended terms of 60 to 120 days are available on the same
single payment basis as standard terms. Since the cost of
extended terms is not included in catalog prices, a service
charge is added to the catalog price. The amount of the service
charge depends upon the number of days the terms are ex-
tended.

RENTAL AGREEMENT

Tektronix rental products include oscilloscopes, plug-ins,
curve tracers and cameras. Each product is equipped with
standard catalog accessories.

‘ This plan makes Tektronix oscilloscopes available to customers
at a competitive cost and solves the critical maintenance prob-
lems frequently faced by users of rented equipment. Under
this rental plan Tektronix customers rent directly, confident that
competent maintenance support is always ‘available at con-
venient Tektronix field offices and service centers.

Before a product is rented it is fully checked in a Tektronix
service center to insure that it operates at a level consistent
with published specifications. Should a product fail during the
rental period Tektronix will, at no extra cost to the customer,
replace the product with one of equal performance or credit the
customer until repairs are made.

Each product is fully insured against loss and theft. Trans-
portation to the customer is prepaid.

The monthly rental rate is $8.50 per $100 of current catalog
price for the first three months. The rate reduces to $7.50 per
$100 for the fourth, fifth and sixth months. For the seventh
month and those thereafter, the rate reduces to $6.50 per $100.
There are no additional charges for maintenance and insurance.

LEASE AGREEMENT

All new instruments, digital systems, cameras, Scope-Mobile®
Carts and modifications thereof are available under this program.
Accessories and parts are not available unless they are associ-
ated with the products being leased. Minimum lease is $1000.

A standard lease term of 12, 18, 24, 30 and 36 months is
offered. Longer terms are negotiable. Under a Lease Agree-
.‘nent, the customer pays for the use of the product for the

term of agreement. It is not a month-to-month rental . . . it is
a non-cancellable, fixed-term lease requiring no advance pay-
ment. At the expiration of the lease there is the opportunity to
update the instruments, to renew the existing lease, or to return
the equipment at Tektronix’ expense. The customer may ex-
ercise an option to purchase the equipment at any time during
the term of the lease, provided he gives thirty days written
notice. A portion of the paid-in rentals will be credited toward
the purchase price.

Certain Information Display Products are available under a
separate lease program with a 6-month minimum period.

The standard Tektronix warranty and quantity discount apply

" to leased products.

CONDITIONAL SALES CONTRACT

This program provides monthly installment payment terms
while Tektronix products are in use. All instruments, digital
systems, computer terminals, cameras, Scope-Mobile® Carts
and. modifications thereof are available under this program.
Accessories and parts are not available unless they are as-
sociated with the products being purchased. New and used
products may be purchased with a deduction for applicable
quantity discounts.

An advance payment equal to approximately 10% of the pur-
chase price of the equipment desired is required for a con-
ditional Sales Contract. Installment terms covering the
balance of the contract price are available for 6, 12, 18, 24, 30
or 36 months. Minimum balance amounts may be financed,
ranging from $200 for six months to $2000 for thirty-six months.
Longer terms of 48 to 60 months are available by quotation for
financed balances of more than $10,000. There are no maximum
finance balances.

All products carry the standard Tektronix warranty. The
customer is responsible for the equipment and applicable prop-
erty taxes, licenses, etc. Upon completion of the term of
agreement and prescribed payments, the customer owns the
equipment.

WARRANTY

All Tektronix instruments are warranted against defective
materials and workmanship for one year.

Questions regarding warranty should be discussed with your
Tektronix Field Engineer.
SHIPMENT

All prices, quotations and shipments are FOB Beaverton,
Oregon, unless otherwise specified.

Unless otherwise specified, shipment will be made via most
economical method. Surface and air shipments will be insured
at full valuation unless your order instructs otherwise.

Information in this publication supersedes all previously published material. Specification and price change privileges reserved.




United States Field Offices And Service Centers

TEKTRONIX, INC.

P. O. Box 500, Beaverton, Oregon 97005

Telephone: (503) 644-0161 Telex: 36-691 Cable: TEKTRONIX

ALABAMA

*Huntsville 35801 -

Suite 51, 3322 S. Memorial Parkway
Phone (205)881-2912, Telex 59-4422

ARIZONA

Phoenix

7045 E. Camelback Road
Scottsdale 85251

Phone (602)946-4273, Telex 66-7401
Tucson Area: ENterprise 383

CALIFORNIA

*Alhambra 91801

Suite D,~1525 S. Garfield Avenue
Phone (213)576-1601 Telex 6-74397
From L.A. call: 283-0501

*Concord 94520

2339A Stanwell Circle

Phone (415)687-8350, Telex 335-344

From Oakland, Berkeley Richmond,
Albany and ‘San Leandro: 254-5353

*Orange 92667
1722 E. Rose Aven
Phone (714)633-3450 Telex 6-78432

*Palo Alto 94303 -
3750 Fabian W
Phone (415)326-8500 Telex 34-8411

*San Diego 92120
Suite 107, 6150 Mission Gorge Road
Phone (714)283-6225 Telex 69-5025

San Jose

Suite 1B, 1725 De La Cruz Blvd.
Santa Clara 95050

Phone (408)296-3010, Telex 34-6439

Santa Barbara 93104
1310 Santa Barbara Street
Phone (805)963-1848, Telex 658-424

*Van Nuys 91406

16930 Sherman Way

Phone (213)987-2600, Telex 65-1426
From L.A. call: 873-6868

COLORADO
*Denver 80222

2120 South Ash Street

Phone (303)757-1249, Telex 45-662

CONNECTICUT

*Hartford

809 Main Street

East Hartford 06108

Phone (203)289-8695, Telex 9-9338

Stamford 06902
125 Strawberry Hill Avenue
Phone (203)325-3817, Telex 96-5917

FLORIDA
Fort Lauderdale 33311
1871 West Oakland Park Bivd.
Phone (305)731-1220, Telex 51-4474
Also serves Puerto Rico and

U.S. Virgin Islands

*Orlando 32803

Suite 185, 1010 Executive Center Dr.

Phone (305)841-2382, Telex 56-4465

From The Cape Kennedy Area:
636-0343

Pensacola 32501
Suite T1, Fairfield Plaza
Phone (904)434-2785, Telex 70-2430

GEORGIA

*Atlanta 30329

Suite 106, 1680 Tullie Circle, N. E.
Phone (404)633-0344, Telex 54-2233

ILLINOIS

*Chicago

Suite 104, 2590 E. Devon

Des Plaines 60018

Phone (312)298-6666, Telex 72-6347
Hlnsdale 60521

Suite 111, 119 E. Ogden Avenue
Phone (312)325-3050 Telex 25-3694

INDIANA

*Indianapolis 46219

6121 East 30th Stre

Phone (317)546- 2408 Telex 27-348

KANSAS

Kansas City

Suite w1 6025 Lamar

Mission

Phone (913)432-1003 Telex 4-2321

MARYLAND

*Baltimore

1526 York Road

Lutheryille 21093

Phone (301)825-9000, Telex 87-804

From Harrisburg, Lancaster and
York Area call: ENterprise 1-0631

*Rockville 20852

1500 East Jefferson Street

Phone (301)881-6133, Telex 89-2337

MASSACHUSETTS

*Boston

244 Second Avenue

Waltham 021

Phone (617)894—4550 Telex 92-3446

Methuen 01844
240 Pleasant Street
Phone (617)685-1511, Telex 94-7458

Natick 01760

209 West Central Street, Room 6
Phone (617)655-5131, Telex 94-8400
From Boston call: 235-8233

MICHIGAN

*Detroit

22?32 West Nine Mile Road

P.O. 363

Southfleld 48075

Phone (313)358-3122, Telex 23-400

MINNESOTA

Minneapolis 55426

Suite 115, 7515 Wayzata Blvd.
Phone (612)545 -2524, Telex 29-699

*St. Paul 55112
3775 North Dunlap Street
Phone (612)484-7255, Telex 29-7095

MISSOURI

St. Louis 63135

119 North Harvey Avenue

Phone (314)524-0900, Telex 44-851

NEVADA

Las Vegas 89102

5128 West Charleston Blvd.

Phone (702)870-8201, Telex 68-4419

NEW JERSEY

Cherry Hill 08034

905 Kings Highway, North

Phone (609)667- 4333 Telex 84-5338
*Springfield 07081

964 South Springfield Avenue
Phone (201)379-1670, Telex 13-8259

NEW MEXICO

*Albuquerque 87108

1258 Ortiz Drive, S.E.

Phone (505)268-3373 Telex 66-0421
Southern N.M. Area: ENterprise 678

NEW YORK

*Albany

678 Tro:y Roed

Latham

Phone (518)785 -3353, Telex 145-402

Buffalo 14225

965 Maryvale Drive

Phone (716)633-7861, Telex 91-385
*Endicott

3214 Watson Blvd.

Endwell 13763

Phone (607)748-8291, Telex 933-421

*Long Island

125 Mineola Avenue

Roslyn Heights, L.I. 11577

Phone (516)484-2300, Telex 96-1328
Poughkeepsle 12603

1 Old Mill Road
Phone\(914)462-4670 Telex 96-8414
*Syracuse 13211

112 Pickard Building

5858 E: Molloy Road

Phone (315)455-6666, Telex 937-239

NORTH CAROLINA
*Greensboro 27405

1011 Homeland Avenue

Phone (919)274-4647, Telex 57-4416

OHIO

cleveland 44129

5562 P oad

Phone ~(216)884-—6558 Telex 98-5217
Columbus

Suite 5, 12 West Selby Blvd.
Worthlngton

Phone (614)888-4040 Telex 24-5497
Dayton 45439

3309 Office Park Drive, Suite 103
Phone (513)293-4175, Telex 2-88225

OKLAHOMA

Oklahoma City 73105

901 Office Park Plaza

Phone (405)848-3361, Telex 7-1459

OREGON

Portland

8845 SW Center Court

Tigard 9

Phone (503)639-7691 Telex 36-0205

PENNSYLVANIA

*Philadelphia

126 Prestdential Blvd., North
Bala-Cynwyd 19004

Phone (215)839-3111, Telex 83-4218
Pittsburgh

3834 Northern Pike

Monroeville 15146

Phone (412)351-3345, Telex 86-761

RHODE ISLAND

Providence

2845 Post Road

Warwick 02886

Phone (401)739-4771, Telex 92-7662

TEXAS

*Dallas 75240

4315 Alpha Road

Phone (214)233-7791, Telex 73-0570
*Houston 77027

Suite H, 8723 Westheimer

Phone (713)622—8141 Telex 77-494
San Antonio 78209

8031 Broadway

Phone (512)826-0686, Telex 76-7456
From Austin Area: ENterprise 9915

UTAH

*Salt Lake City 84115

65 West 2950 South

Phone (801)484-8501, Telex 388-365

VIRGINIA

Alexandria 22304

Suite 11, 5249 Duke Street

Phone (703)751-6096, Telex 8-9406
Hampton 23366

1310 Todds

Phone (703)826-4020 Telex 82-3409

WASHINGTON

Seattle 98188

410 Baker Blvd.

Andover Industrial Park

Phone (206)243-2494, Telex 32-488

WISCONSIN

Milwaukee 53226

Mayfair Plaza

2421 North Mayfair Road

Phone (414)476-6850, Telex 2-6604
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General Information—Customers Outside The United States

To provide you with personal assistance in ordering as well as servicing Tektronix instruments, we have established Field
Engineering Offices and technically qualified Tektronix distributors in many countries throughout the world. The Tektronix office
or distributor in your country will be pleased to help you select the instrument that best suits your requirements in performance, and

provide you with prompt ordering service.

SERVICE

If you require service, replacement parts, a warranty question
resolved, or other help, please notify the Tektronix facility
through which you ordered your instrument. They will process
all orders for repair parts promptly, and provide emergency
parts service when needed to restore an instrument to operating
condition. They will also arrange for fast service with necessary
recalibration or repair work on your instrument.

WARRANTY
All Tektronix instruments are warranted against defective
material and workmanship for one year.

PLEASE DO NOT RETURN INSTRUMENTS OR PARTS BEFORE
RECEIVING DIRECTIONS.

WHO TO CONTACT

COUNTRIES WITH TEKTRONIX
FIELD ENGINEERING OFFICES

AUSTRALIA The Tektronix Field Engineering
CANADA office in your country will provide
DENMARK you with quotations and accept
FRANCE your orders. Normally, prices
JAPAN quoted are FOB your plant.
SWITZERLAND

SWEDEN

THE NETHERLANDS
UNITED KINGDOM
Listed on page 12

COUNTRIES WITH NO TEKTRONIX DISTRIBUTOR

Please address your inquiries and orders to:

Tektronix, Inc

International Marketing Dept.
P. O. Box 500

Beaverton, Oregon 97005 USA

INFORMATION AND QUOTATIONS

Staff Field Engineers will be pleased to provide you with in-
formation on Tektronix instruments and answer your technical
questions. A pro forma invoice will be issued, if requested,
indicating price and sales conditions. When pro forma invoice
or purchase order acknowledgement is issued, we will indicate
the documents needed to ship your order. We will be glad to
prepare necessary export documentation for you and make all
shipping arrangements.

Your Tektronix distributor
will provide you with quota-
tions FOB your country and
accept your orders.

COUNTRIES WITH
TEKTRONIX DISTRIBUTORS

Listed on pages 12 and 13

OR TEKTRONIX FIELD ENGINEERING OFFICE

METHOD OF PAYMENT

We would like to make our products available to customers
on open account terms, whenever conditions permit. Other
credit terms are available for a customer’s particular require-
ments. However, due to political, foreign exchange, and regu-
latory conditions in many areas of the world, credit terms are
not always available. In those cases, advance payment or
irrevocable letters of credit are required.

SHIPMENTS
Unless otherwise requested, shipments will be made by the
most economical method.

Information in this publication supersedes all previously published material. Specification and price change privileges reserved.
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International Field Offices And Distributors

AUSTRALIA

Tektronix Australia Pty. Limited

North Ryde, N.S.W. 2113

80 Waterloo Road

Phone 88-7066

Cable: TEKTRONIX Australia

Adelaide, South Australia 5000
128 Gilles Street
Phone 23-2811

St. Kilda, 3182
25-27 Alma Road
Phone 94-0229

CANADA
Tektronix Canada Ltd.

Montreal

900 Selkirk Street

Pointe Claire 730, Quebec

Phone (514)697-! -5340, Telex 05821-570
Cable: TEKANADA

Calgary 3, Alberta

825 - 12th Avenue S.W

Phone (403)269-7558, Telex 038-21730
Toronto

1177 Finch Avenue, West

Downsview 463, Ontario

Phone (416)638-6404, Telex 02-2776
Ottawa 5, Ontario

1792 Courtwood Crescent

Phone (613)225-2850, Telex 01-3419

TEKTRONIX INTERNATIONAL FIELD OFFICES

Vancouver 10, British Columbia
10 East 2nd Avenue
Phone (604)879-0986, Telex 04-53465

DENMARK
Tektronix A/S

Krogshojvej 29

DK - 2880 Bagsvaerd

Phone (01)98 77 11, Telex 6482
Cable: TOCOPEN, Copenhagen

FRANCE

Tektronix

91 Orsay
Z. |\ 1%ourtaboeuf

Phone 920 61 73,
Telex TEKFRANS 69332F
Cable: TEKFRANS Orsay

69 Lyon (7°)

Centre Regional de Lyon
166, Avenue Berthelot
Phone (78)72.00.70,
Telex TEKLYON 30 150F

06 - Villeneuve-Loubet-Plage
Centre Regional de Nice
16, avenue de Ia Mer
Phone (93)31.29.84,

Telex TEKNICE "46' 663F

35 - Rennes

Centre Regional de Rennes
6 bis, avenue Louis Barthou
Phone (99)30.05.30,

Telex TEKTREN 70829F

31 - Toulouse

Centre Regional de Toulouse
284, route Samt-Slmon
Phone (61)42.04.50,

Telex TEKTOULS 57791F

JAPAN
Sony/Tektronix Corporation
Tokyo 141

9-31, Kitashinagawa - 5, Shinagawa-Ku

(P. 0. Box 14, Haneda A|rport
Tokyo 149)

Phone 445-0221 (Area 03/Tokyo)
Telex TK 2262, TK 2436, TK 4666
Cable: SONYTEK Tokyo

Osaka
2-70 ltachibori Minami-dori Nishi-ku
Phone 541-6781/2

THE NETHERLANDS
Tektronix Holland N.V.
Verkoopkantoor Voorschoten

Voorschoten
Leidseweg 16

(P.B. 39)
Phone 01717-6946, Telex 31737

SWEDEN
Tektronix A.B.

Bromma 1

P.O. Box 109, S-161 26
Phone 08/25 '283 0,

Telex 17831 TEKSWED S
Cable: TEKTROSWED

SWITZERLAND

Tektronix International A.G.

CH-6301 Zug

Lauriedstrasse 3

(P.O. Box 57)

Phone 042 21.91.92, Telex 78808
Cable: TEKINTAG

UNITED KINGDOM
Tektronix U.K. Limited

Harpenden, Herts

Beaverton House, Station Approach
(P.O. Box 69)

Phone Harpenden 61251, Telex 25559
Cable: TEKTRONIX Harpenden

Manchester 19
181A, Mauldeth Roa
Phone 061-224- 0446 Telex 668409

INTERNATIONAL DISTRIBUTORS AND REPRESENTATIVES

Supplied and Supported by Tektronix, Inc., P.O. Box 500, Beaverton, Oregon, U.S.A. 97005

ARGENTINA
Coasin S.A.

Buenos Aires

Virrey del Pino 4071

Phone 52-3185, 51-9363 & 52-4368,
Telex 012-2284

Cable: COASIN, Buenos Aires
Cordoba

Lamadrid 188

Phone 2 3707

Rosario

Alberdi 939

Phone 3 1348

BRAZIL
Importacao, Industria
e Comercio Ambriex S.A.
Rio de Janeiro, ZC-00
Av. Graca Aranha 226-6°
Phone 221-4544 & 221-4560
Cable: RAIOCARDIO Rio de Janeiro
Sao Paulo, Estado Sao Paulo
Av. Pacaembu 811
Phone 52-0655 & 51-0912
Cable: RAIOCARDIO Sao Paulo

Ambriex, S.A.

Porto Alegre-Est. Rio Grande do Sul
Rua Coronel Vicente, 421-1° andar
Phone 4-7411

CEYLON
Maurice Roche Limited

Colombo
P.O. Box
Cable: LAXAPANA Colombo

CHILE
Equipos Industriales S.A.C.1.
Santiago
Moneda 812 - Of. 912
(Casilla_13550)
Phone 716 882 & 382 942

COLOMBIA
Manuel Trujillo Venegas
e Hijo Ltda.

Bogota 2, D.E.

Carrera 7 #48-71

Apartado Aereo 53747
Phone 32-06-79 & 45-23-04
Cable: TRUVEHIJO Bogota
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Telephone: (503) 644-0161

HONG KONG
Gilman & Co. Ltd,,
Engineering Dept.
P.O. Box 56
(8th Floor, Alexandra House)
(Des Voeux Road, Central)

Phone H-227011, Telex HX 3358
Cable: GILMAN Hong Kong

INDIA

Hinditron Services Private Ltd.

Bombay 6

Manesha

69/A Nepean Sea Road
Phone 365344, Telex 2594
Cable: TEKHIND Bombay

IRAN
Berkeh Company Ltd.

Tehran

20 Salm Road

Roosevelt Avenue

Phone 628294

Cable: BERKEHKAR, Tehran

KOREA
M-C International

Seoul

Room 516, Bando Bldg.

|.P.0. Box 1355

Phone 22-4316, 22-6891, 22-0811,
& 28-1415

Telex 7872428 S

Cable: EMCEEKOREA Seoul

MALAYSIA
Mecomb Malaysia Sendirian
Berhad

Selangor

2, Lorong 13/6A, Section 13
P.O. Box 24

Petaling Jaya

Phone 53570, 53478

Telex: 36-691

MEXICO
Tecnicos Argostal, S.A.

Mexico 18, D.F.
Av. Jalisco 180
Phone 5-15-85-80, Telex 017-74208

Monterey, N.L.
Av Universidad 3335 Norte
Phone 43-70-85, Telex 038865

Guadalajara, Jal.

Calz. J. Gonzales Gallo 383
Phone 5-17-26-46 & 5-17-78-12
Telex 068710

NEW ZEALAND
W. & K. McLean, Ltd.

Auckland

103-105 Felton Mathew Avenue
Glen Innes

P.O. Box 3097

Phone 587-039 & 587-037
Cable: KOSFY Auckland

Wellington

5th Floor, Westbrook House
181 Willis Street

(C.P.O. 496)

Phone 555-869

PAKISTAN
Pak-Land Corporation

Karachi 29

Central Commercial Area
Igbal Road

P.E.C.H. Society

Phone 417315 & 418094
Cable: PAKLAND Pakistan
Rawalpindi

20, Grand Hotel Bldg.
101, Bank Road

Phone 68348

Cable: NUCLEAR RAWALPINDI

PERU
Importaciones y
Representaciones
Electronicas, S.A.
Lima
Franklin D. Roosevelt 105

Phone 27-2076
Cable: IREING, Lima

Cable: TEKTRONIX

PHILIPPINES
Philippine Electronic
Industries, Inc.

Makati, Rizal

Buendia Avenue Corner Dian St.
P.O. Box 498,

Makati Commercial Center
Phone 80-72-41/42/43/44

Cable: PHILECTRON, Makati

SINGAPORE
Mechanical & Combustion
Engineering Co. Pte. Ltd.
Singapore 3
9, Jalan Kilang
Redhill Industrial Estate
(P.O. Box 46, Alexandra Post Office)
Phone 642361-3 & 632611
Cable: MECOMB

TAIWAN
Heighten Trading Co. Ltd.
Taipei
P.O. Box 1408
Republic of China
Phone 518324, 518372, 517517
Cable: HEIGHTEN Ta}pel

THAILAND
G. Simon Radio Co. Ltd.

Bangkok

30, Patpong Avenue, Suriwong
Phone 30991-3

Cable: SIMONCO Bangkok

URUGUAY
Coasin Uruguaya S.A.

Montevideo

Cerrito 617

Phone 9-79-78

Cable: COAUR Montevideo

VENEZUELA
Coasin C.A.

Caracas

Edificio La Linea-Av. Libertador A
entre Las Palmas y Las Acacias

(Apartado 50939-Sabana Grande No. 1)

Phone 72-96-37

Cable: INSTRUVEN, Caracas



International Distributors

INTERNATIONAL DISTRIBUTORS AND REPRESENTATIVES

Supplied and Supported by Tektronix Limited, P. O. Box 36, St. Peter Port, Guernsey, Channel Islands

Telephone: Guernsey 23411, Telex: 41193

Tektronix Limited maintains a warehouse of United States-made instruments, accessories and parts on the Island of Guernsey to quickly

support these distributors in filling customer orders.

Technical support of customers and distributors is also available from this facility.

In addition, Tektronix has manufacturing facilities within the European Economic Community and European Free Trade Association.

ANGOLA
Equipamentos Tecnicos, Lda.

Luanda

Rua Serpa Pinto 39

(P.O. Box 6319)

Phone 26917, Telex 3147 EQUIPAL LUANDA
Cable: EQUIPAL

AUSTRIA

Inglomark Markowitsch & Co.

A-1151 Wien

P.O. Box 73

Phone (0222) 83-05-08, Telex (1) 1393
Cable: INGLOMARK Wie

BELGIUM

Regulation Mesure, SPRL

Brussels 15

73 Av. Vandendriessche

Phone 71.20.20, Telex 02-21520
Cable: MEREG Bruxelles

EAST AFRICA (Kenya and Tanzania)
Engineering & Sales Co., Ltd.

Nairobi, Kenya

Bankhouse, Government Road
P.O. Box 6658

Phone 26815

FINLAND

Into O/Y

Helsinki

P.O. Box 10153, 11, Meritullinkatu
Phone 11123

Cable: INTO, Helsinki

GREECE

Marios Dalleggio Representations

Athens 139

2, Alopekis Street

Phone 710.669, Telex 216435
Telex Answer Code: DALM GR
Cable: DALMAR Athens

ISRAEL

Eastronics Ltd.

Tel Aviv

75 Haifa Road, P.O. Box 21029
Phone 440-466, Telex 033-638
Cable: EASTRONIX Tel Aviv

ITALY

Silverstar Ltd.

Milano 20146

Via dei Gracchi No. 20
Phone 46.96.551/2/3/4/5 and
49.80.151/2/3/4/5

Telex 32634 SILSTAR Milano
Cable: SILVERSTAR Milano

Roma 00198

Via Paisiello No. 30

Phone 85. 45 34/85.53.66/86.90.09/85.45.29/
and 86.83.9.

Telex 61511 SILSTAR Roma

Cable: SILVERSTAR Roma

Torino 10139

Piazza Adriano, 9

Phone 54.00.75 & 54.35.27
Cable: SILVERSTAR Torino

LEBANON

Projects

Beirut

P.O. Box 5281

Phone 241200

Cable: PROJECTS Beirut

MOROCCO

F. Pignal, Materiel Radio En Gros

Casablanca

21/29 Boulevard Girardot
(P.O. Box 86)

Phone 702-61

Cable: PIRADIO Casablanca

MOZAMBIQUE

Equipamentos Tecnicos, Lda.

Lourenco ‘Marques

Av. 24 de Julho, 1847

(P.O. Box 310)

Phone 2601

Cable: EQUIPAL-Lourenco Marques

NORWAY

Morgenstierne & Co. A/S

Oslo

Konghellegt.3

(P.O. Box 6688 Rodelokka, Oslo 5)
Phone (02) 37 29 40, Telex 1719
Cable: MOROF Oslo

PORTUGAL

Equipamentos de Laboratorio Lda.

Lisbon

P.O. Box 1100 (Casal de Garoto)
Estrada Lisboa - Sintra Amadora
Phone 97 02 51, Telex 1702
Cable: EQUILAB, Lisboa

REPUBLIC OF SOUTH AFRICA

Protea Physical & Nuclear
Instrumentation (Pty) Ltd.

Johannesburg

Wemmer

Phone 838-8351, Telex J7337
Cable: MANLU

SPAIN
C.R. Mares, S.A.

Barcelona (9)

Valencia 333

Phone 257.62.00, Telex 54676
Cable: SERAM Barcelona

Madrid (15)

Gaztambide, 60-1°

Phone 449-33-00, Telex 27332
Cable: SERAM Madrid

TUNISIA

Selection Internationale

Tunis

17, Rue Kamel

Ataturk

Phone 243.891 & 241.066
Cable: INTERSEL Tunis

TURKEY

M. Suheyl Erkman

Istanbul

Necatibey Cad No. 207, Galata
Phone 441546

Cable: INGMESUER Istanbul

WEST GERMANY

Rohde & Schwarz Handels-GmbH

1 Berlin 1

Ernst-Reuter-Platz, 10

Phone (0311) 34 05 36, Telex 0 181 636
Cable: ROHDESCHWARZ Berlin

Rohde & Schwarz Vertriebs-GmbH

2 Hamburg 50

Grosse Bergstrasse 213-217

P.O. Box 1226

Phone (1411) 38 14 66, Telex 0 213 749
Cable: ROHDESCHWARZ Hamburg

75 Karlsruhe

Kriegsstrasse 39

P.O. Box 5229

Phone (0721) 2 39 77, Telex 7 826 730
Cable: ROHDESCHWARZ Karlsruhe

5 Koeln 1

Hohe Strasse 160-168

P.O. Box 101544

Phone (0221) 23 30 06, Telex 08 882 917
Cable: ROHDESCHWARZ Koeln

8 Muenchen 2

Dachauer Strasse 109

Phone (0811) 52 10 41, Telex 0 522 953
Cable: ROHDESCHWARZVERTRIEB Muenchen

YUGOSLAVIA

Elektrotehna

L]ubl]ana

Titova 5

Phone 315-733 & 311-233, Telex 31-184

ZAMBIA

Baird and Tatlock (Zambia) Ltd.

Lusaka

Chachacha Road

P.O. Box 1038

Phone 75315/6

Cable: PIPETTE, Lusaka

Ndola

Brunell Road

P.O. Box 1097

Phone 3522 & 2253/4/6
Cable: PIPETTE, Ndola
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Instrument Dimensions

Symbol Description Definition
H Height Height of front panel.
W* | Width Width of front panel.
L [mey [k gy e
F R — g?::—u:i)in,from panel to foremost
G Vertical Axis gz::mo?frgz:i; r;;:'cmel to horizontal
E Etended [Fist Maximum forward clearance with
' instrument out and horizontal.
RF Radius — front Front radius of rotation.
RR Radius — rear Rear radius of rotation.
T Track Rack front to pivot point.
C Cabinet Cabinet height.

| These instruments mount with sliding tracks

* Note: Instruments mount to a

in a cabinet that mounts to a standard 19 inch wide rack.

standard 19-inch wide rack.

| These instruments mount with sliding tracks to a standard 19 inch wide rack.
| Rear support for sliding tracks is required, such as an enclosed rack.

These instruments bolt directly to a standard 19 inch wide rack. They can be ordered

at additional cost, with tilt-lock, sliding tracks. Rear support for tracks is required.
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CA
c-10
C-12
Cc-27
C-30A

C-31
C-32
C-50
C-51
C-52

C-70
Engine
Analyzer|
Access

Q
s-1
$-2
S-3A
S-4

1A2
1A4
1A5
1A6
1A7A

1L5
1L20
1L40
181
152

2A60
2A63
2B67
3A2
3A3

3Aé6
3A7
3A8
3A9
3A10

3A72
3A74
3A75
3B2
383

3B4
3Cé6
3L5
351
352

2.2
0.9

0.9
0.3
0.3
0.6
0.3

0.3
0.3
0.3
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385
356
3s7
312
375

376
317
3T77A
7AN
7A12

7A13
7A14
7A15
7A16
7A18

7A22
7B50
7851
7B52
7B53N

7B70
7871

7D13
7D14
7M11

7811
7512
7T
10A1
10A2A

11B1
11B2A
106
109
m

113
114
115
R116
129

130
132
140
R140
141A

R141A
142
R142
144
R144

146
R146
175
176
184

191

200-1
200-2
201-1
201-2
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co=-4
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2.1
3.1
9.2
9.2
9.2

9.2
9.2
9.2
9.2
9.2

9.2
9.2
9.9
3.0
3.1

3.1
5.0
5.0
14.5
14.5

410

422

w cover
422 1258
wo bat

R422
R422 150B
453A

w cover
R453A
454A

w cover

R454A
491

w cover
R491
502A

503
RM503
504
RM504

519
520
R520
521
R521

522
R522
528
529
RM529

544
545B
RM545B
546

547

13.4
13.4
13.4
13.4
13.4

18.4
18.4
18.4
52
5.2

52
52
52
5.2
5.2

1.3
0.3
0.7
52
52

52

w w0

3.7
3.7

52
5.2

3.7
5.2

37

5:2

3.7
52
4.1

3.5
5.2
3.5
5.2

7.8
52
52
5.2
5.2

52
5:2
1.9
2.4
5.2

54
5.4
6.7
5.4
5.4

14.5

14.5
14.5
14.5
14.5

20.2
20.2
20.2

9.9

5.5

9.9
9.9

5.5
9.9

5.5

9.9

55
9.9
7.5

5.6
9.9
5.6
2.9

10.4
9.3
9.3
9.3
9.3

9.3
9.3
3.6
5.6
9.9

7.5
7.5
9.9
7.5
7:5

RM547
549
556
R556
561B

R561B
564B
R564B
565
R565

568

R568

575

575 122C
576

601
602
611
647A
R647A

R1140
R1340
1401
1401/323
1401/324

1802
2601
R2601
26A1
26G1

26G2
26G3
$-3110
S-3111
$-3120

$-3130
2 crates
$-3150
3 crates
$3150
2 crates

T4002
T4005
4501
R4501
4601

4901
4902
4951
5030
R5030

5031
R5031
7403N
7503
7504

7514
7704

10.3
10.3
3.5

52
3.5
52
6.7
6.7

5.2
5.2
5.4
5.4
6.8

36.0
55,5

159.3
227.2

216.9

17:2
17.2
5.2
5.2
6.3

0.8
0.8
0.8
4.4
4.7

4.4
4.7
4.4
5.6
5.6

5.6
56

9.9
7.5
1.2
11:2
5.6

99
5.6
9:9
%9
9.9

9.9
9.9
7.5
7.5

3.6
3.6
7.5
5.6
9.9

9.9
9.9
3.0
3.0
3.0

32.2
9.2
9.2
2.0
2.0

2.0
2.0
36.0
36.0
55.5

159.3
227.2
216.9
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Symbols And Abbreviations

The user of this catalog may find some unfamiliar symbols and abbreviations. In general, Tektronix has adopted fhe(
Symbols For Units, IEEE Standard Number 260, dated January 15, 1965. The abbreviations have been adopted by Tek-
tronix following a thorough study of available abbreviations and guidelines published by the National Bureau of Stand-
ards, United States Government, American Standards Association, and others.

Many of these symbols and abbreviations are new, and inconsistencies between this list and other sources such as
instrument panels and existing instrument manuals will be found. Future instruments and manuals will reflect adherence to

these new symbols and abbreviations.

Below are some of the symbols and abbreviations used in this catalog. Those symbols found in IEEE Standard Number

260 are marked with an asterisk.

alternating current AC
*ampere A
amplitude modulation AM
approximate approx
approximately equal to o or =2
attenuation atten
audio frequency AF
automatic auto
bandwidth bw
base b
*bel B
beta B
calibrate cal
cathode-ray oscilloscope CRO or scope
cathode-ray tube CRT
*centimeter cm
clockwise cw
common-mode rejection CMR
common-mode rejection ratio CMRR
continuous wave (&%
counterclockwise ccw
current |
*decibel dB
*decibel referred to one
milliwatt dBm
deflection factor DF
*degree °
*degree Celsius (centigrade) °C
*degree Fahrenheit °F
*degree Kelvin °K
delay dly
delay line DL
differential diff
direct current DC
division div
electrocardiogram ECG
electroencephalogram EEG
electromagnetic interference EMI
*farad F
*foot ft
*foot lambert fL
frequency modulation FM

*|EEE Standard Number 260

giga G
*gigahertz GHz
graticule grat
gravity unit g
greater than >
greater than or equal to >
ground gnd
*henry H
*hertz Hz
horsepower hp
*hour ’ h
impedance VA
*inch in
inductance L
intermediate frequency IF
kilo k
*kilogram kg
*kilohertz kHz
kilohm kQ
kilometer km
*kilovolt kV
less than <
less than or equal to <
local oscillator LO
low frequency LF
maximum max
mega M
*megahertz MHz
*megohm MQ
*meter m
micro I
*microsecond us
milli m
*millimeter mm
*millisecond ms
*millivolt mV
minus —
nano n
*nanosecond ns
National Television NTSC

System Committee
negative neg

ohm
operational amplifier
oscilloscope

pair

parts per million
peak to peak

per

phase alternate line
*pico

*picoampere
*picofarad
*picosecond

plus

plus and minus
plus or minus
positive

pulse per second
pulse-repetition rate
pulse width

radio-frequency interference
resistance
resistance-capacitance
resistance-inductance
*revolution per minute
risetime

root mean square

*second (time)

serial number
signal
signal-to-noise ratio
standing-wave ratio
storage time

sweep

synchronize

temperature

time domain reflectometry
tolerance

transconductance

vertical interval test signal
*volt

*watt

Q
op amp

scope or CRO

pr
P/M
P-P
/
PAL
p
pA
pF
ps
+

+ and —
+

pos £

p/s™
PRR
PW or t,

RFI

RC
RL
r/min

RMS

SN
sig
S/N
SWR
ts
swp
sync

TDR
tol

9m

VITS

AT,
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O CONCEPT BOOKS

The volumes dealing with circuits give a theoretical description
of the selected subject matter. The measurement books describe
a variety of measurement techniques. Concept books may be
obtained through your nearest Tektronix Field Office for a
nominal fee. Twenty two are currently available; more are being
written.

Digital Concepts Vertical Amplifier Circuits

Horizontal Amplifier Circuits Automated Testing Systems

Oscilloscope Cathode-Ray Tubes Engine Analysis

Oscilloscope Probe Circuits Information Display Concepts

‘ Oscilloscope Trigger Circuits Probe Measurements

| Power Supply Circuits Semiconductor Devices

Sampli il ircui
mpling: Ussilloscape: Girsts Spectrum Analyzer Measurements

Spectrum Analyzer Circuits

Storage Cathode-Ray Tubes
and Circuits

Television System Measurements

Time-Domain Reflectometry

o Measurements
Sweep Generator Circuits

. Transducer Measurements
Television Waveform

Processing Circuits Biophysical Measurements

TEKSCOPE

o A bimonthly publication whose objective is to provide informa-
tive, timely articles presented in a readable manner across the
i whole of Tektronix technology. Each issue of TEKSCOPE
| contains articles describing instruments, measurements, and
| techniques. Service Scope, a feature of TEKSCOPE, provides
) information for those responsible for the quality of instrument
: performance.

INSTRUCTION MANUALS

Tektronix instruction manuals are written for both the user and
maintenance personnel. Shipped with each instrument, instruc-
tion manuals contain instrument specifications, operating instruc-
tions, circuit descriptions, maintenance information and calibra-
tion instructions as well as complete schematics and electrical
and mechanical parts lists. Additional copies are available, at
reasonable cost, through your nearby Tektronix Field Office.

e —

Electrical And Mechanical Considerations

power source with its neutral at or near ground (earth) potential.
They are not intended for operation from two phases of a multi-
phase system, or across the legs of a single-phase three-wire

POWER

e

In general, instruments are factory wired for operation at 115
VAC. Most newer instruments provide quick-change line-voltage
selectors for convenient selection of line-voltage operating
ranges. Transformer taps in other instruments can be changed
to accommodate specific line-voltage operating ranges or can
be factory wired for a specific range if specified on the purchase
order. Tektronix instruments are designed with electronically-
regulated power supplies to compensate for changing line volt-
ages.

Most Tektronix instruments are designed for operation from a

system (220 V).

Tektronix instruments are equipped with either a three-con-
ductor attached power cord, or a three-terminal power cord
receptacle. The third wire, or terminal, is connected directly to
the instrument frame, and is intended to ground the instrument
to protect operating personnel, as recommended by national
and international safety codes. Color coding of the power cord
conductors follows the National Electrical Code (USAS C1 -
1965): the line conductor is black; the neutral is white; the
safety earth or ground is green.

17




Oscilloscopes

7000 Series

This page, and the one opposite, contain a synopsis of all the oscillo-
scopes in this catalog. The intent of this brief overview is to direct you to
the series which best meets your measurement requirements. For a detailed
description of that series, go to the indicated page number. If more infor-
mation is required, or time is not available for you to appraise the specifica-
tions to make a choice, call your nearby field engineer or representative.
He will quickly recommend the right oscilloscope for your application.
Please consult pages 10 to 13 for the location of the field office nearest you.
Oscilloscope reference information is located on pages 20 to 27.

Page 28

The 7000-Series three and four-plug-in mainframes
provide measurement options not available in any
other single-beam oscilloscope. Vertical and hori-
zontal switching in the four-plug-in mainframes pro-
vides 20 possible combinations of operating modes
for unmatched display versatility. Twenty plug-ins
are available, including the new 7D13 Digital Multi-
meter and new 7D14 Digital Counter.

The 7500 and 7700 Series feature CRT Readout which
is exclusive to Tektronix. It labels the CRT with de-
flection factors, sweep speeds, and provides the read-
out for digital plug-ins such as the 7D13 Multimeter
and 7D14 Counter.

5100 Series

18

Included in this series is the 150-MHz 7704 which is
available in both cabinet and rackmount models.
Three 90-MHz mainframes are also available. In-
cluded are the 7504 oscilloscope, 7514 storage oscil-
loscope, and the 7503 three-plug-in oscilloscope. Two
additional mainframes (7403N and R7403N) feature
bandwidths up to 60 MHz, three-plug-in compartments
and a big 6 1/2-inch CRT. With a 7A18 dual-trace
amplifier, 7B53N dual-time base, and a third plug-in
compartment, the 7403N represents today’s lowest
price ($2200) in a high-performance, 50-MHz plug-in
laboratory oscilloscope.

Page 72

Many oscilloscope users do not require wide-band-
width instruments. Frequently, however, they do re-
quire plug-in versatility. Until now, this combination
has not been available. The 5100 Series meets this
need as it offers 2-MHz bandwidth along with three-
plug-in versatility.

Four new “firsts” are introduced in the Tektronix 5100-
Series Oscilloscopes. The 5103N is the first oscillo-
scope to feature interchangeable single-beam and
dual-beam, conventional and storage display units.
The 510SN is the first to feature a cabinet model which

may be converted to and from a rackmount model.
The 5103N is the first low-frequency oscilloscope to
offer plug-in versatility and the 5103N is the first
oscilloscope to offer all these features at the price
of a low-frequency, non-plug-in oscilloscope.

When you own a 5103N and your measurement re-
quirements change, chances are you will not have
to buy a new oscilloscope. Just select a new plug-in
or another display unit or convert your cabinet model
5103N to a rackmount model.

4
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Oscilloscopes

560 Series

b40-550 Series

647A Series

Portable Oscilloscopes

Page 83

The 560 Series offers 28 different plug-in units provid-
ing complete versatility in measurement applications.
Mainframes include a dual-beam oscilloscope with
two independent vertical and horizontal deflection
systems (Type 565), a bistable storage oscilloscope
(Type 564B) with and without auto-erase, and a con-
ventional oscilloscope (Type 561B). The dual plug-in
unit features of the Type 564B and 561B allow con-
ventional displays or X-Y displays with either single-
trace, dual-trace, or four-trace units. Sampling, spec-
trum analyzer, operational amplifier, transducer and
strain-gage amplifier plug-ins are also available.

With the Type 565 the horizontal amplifiers are built-
in and can be driven by either of its two built-in sweep
generators. The vertical amplifiers can be of any 2-
Series or 3-Series  plug-in units except spectrum
analyzer and sampling units.

The 560 Series is a family of valued performers that is
recommended for measurement applications requir-
ing realtime bandwidths up to 10 MHz, plug-in versa-
tility, dual beam, and storage.

Page 126

This series of plug-in instruments offers the user
proven performance in one of the most respected,
flexible, versatile oscilloscope systems presently avail-
able. Any instrument selected from this highly de-
veloped series represents a significant price/per-
formance value which remains difficult to match.

Maximum bandwidth available is 50 MHz. The 50-MHz

Type 556 is the widest bandwidth, dual-beam oscillo-
scope available from Tektronix. Also included in this
series is the 549 Storage Oscilloscope. The 549 has
a stored writing speed of 5 cm/us which is the fastest
offered by any manufacturer today. Operational am-
plifier, transducer and strain-gage amplifier plug-ins
are also offered (they are also available in the 560
Series).

This series of oscilloscopes operates over a wide tem-
perature range (—30°C to +65°C). This wide operat-
ing range allows operation in severe temperature
environments with a margin of safety elsewhere un-
available. In addition to exceptional ruggedness,
this system also provides the operational and display

Non-Plug-In Oscilloscopes

The non-plug-in oscilloscopes in this section incorpo-
rate a limited number of functions sufficient to do a
given measurement job. Economies are realized at
the expense of flexibility, since only a limited number
of functions can be built into any given oscilloscope.

Maximum bandwidth offered is 1 MHz and it’s avail-

Page 158

abilities needed for high accuracy laboratory re-
quirements.

If operating temperature range, vibration, altitude,
shock, and humidity are considerations in YOUR se-
lection of an oscilloscope, the 647A Series represents
excellent value in a plug-in type package.

Page 166

able in three dual-beam oscilloscopes, two of which
(5030 and 5031) have 10-uV sensitivity and auto scale-
factor readout. The 5031 also provides dual-beam,
bistable storage. Also included in this group is a
single-beam, X-Y instrument (503) and an inexpen-
sive 450-kHz oscilloscope (504).

If you have an application for a portable oscilloscope,
then one of the six in this group is certain to be just
what you require. Performance ranges from a 4-MHz,
7-lb model (323) to the 150-MHz 454A.

The 453 and 454 set the standard of performance for

Page 177

portable laboratory oscilloscopes. Now, the 453A and
454A offer still more performance. A CRT with 33%
more viewing area, wider bandwidth at higher sen-
sitivity, and a mixed sweep mode are just a few ex-
amples.

19




Reference Information

OSCILLOSCOPES

BEHIND THE FRONT PANEL . . .

An oscilloscope is a universal measuring instrument capable
of measuring a very wide variety of rapidly changing electrical
phenomena, even if the phenomenon occurs once and lasts only
a fraction of a millionth of a second.

The oscilloscope graphs the changes with relation to time—
measuring the amount of the event in its vertical axis, and how
long the event lasts on its horizontal axis. The user can deter-
mine whether the voltage is changing positively or negatively,
and the amplitude and duration of the event measured and the
actual shape of the waveform.

The figure is a block diagram of a typical oscilloscope, omit-
ting power supplies. The waveform (A) to be observed is fed
into the vertical-amplifier input. The calibrated VOLTS/DIV con-
trol sets the gain of this amplifier. The push-pull output (B
and C) of the vertical amplifier is fed through a delay line to
the vertical-deflection plates of the cathode-ray tube. The pur-
pose of the delay line is explained later on this page.

The time-base generator or ‘“sweep generator’ develops a
sawtooth wave (E) that is used as a horizontal-deflection volt-
age. The rising or positive-going part of this sawtooth, called
the “run-up” portion of the wave, is linear. That is, the wave-
form rises through a given number of volts during each unit of
time. This rate of rise is set by the calibrated TIME/DIV con-
trol. The sawtooth voltage is fed to the time-base amplifier.
This amplifier includes a phase inverter so that the amplifier
supplies two output sawtooth waveforms (G) and (J) simultane-
ously—one of them positive-going, like the input, and the other
negative-going. The positive-going sawtooth is applied to the
right-hand horizontal-deflection plate of the cathode-ray tube,
and the negative-going sawtooth is applied to the left-hand
deflection plate. As a result, the cathode-ray beam is swept
horizontally to the right through a given number of graticule
divisions during each unit of time—the sweep rate being con-
trolled by the TIME/DIV control.

In order to maintain a stable display on the cathode-ray tube
screen, each horizontal sweep must start at the same point
on the waveform being displayed. To maintain a stable dis-
play, we feed a sample of the displayed waveform to a “trig-
ger” circuit that gives a negative output voltage spike (D) at
some selected point on the displayed waveform. This triggering
spike is used to start the run-up portion of the time-base saw-
tooth. As far as the display is concerned, then, “triggering”
can be taken as synonymous with the starting of the horizontal
sweep of the trace at the left-hand side of the graticule.

A rectangular “unblanking” wave (F) derived from the time-
base generator is applied to the grid of the cathode-ray tube.
The duration of the positive part of this rectangular wave cor-
responds to the duration of the positive-going or run-up part
of the time-base output,’so that the beam is switched on during
its left-to-right travel and is switched off during its right-to-left
retrace.

In the case shown, the leading edge of the waveform being
displayed is used to actuate the trigger circuit. Yet we may
want to observe this leading edge on the screen—and the trig-
gering and unblanking operations require a measurable time
interval P, often about 0.15 microsecond. To permit us to see
the leading edge, a delay Q of about 0.25 microsecond is
introduced by the delay line in the vertical-deflection channel,
after the point where the sample of the vertical signal is tapped
off and fed to the trigger circuit.

To summarize the purpose of the delay line, it is to retard
the application of the observed waveform to the vertical-deflec-
tion plates until the trigger and time-base circuits have had an
opportunity to get the unblanking and horizontal-sweep opera-
tions under way. In this way, we can view the entire desired
waveform—even though the leading edge of that waveform
was used to trigger the horizontal sweep.

If the delay line were not used, we would be able to see only
that portion of the waveform following the instant designated
as (T) in waveform (A).

THE OSCILLOSCOPE BLOCK DIAGRAM

VERTICAL
AMP.

TRIGGER
VOLTS/DIV

TIME-
BASE
GEN.

TIME/DIV

== ———




Reference Information

OSCILLOSCOPES

O The following discussion is intended to clarify the significance
of many of the technical terms used to describe oscilloscopes.
The information is intended for those who, being responsible
for buying or recommending such instruments, feel a need for
a better understanding of the relative importance of different
features.

Things like workmanship, component quality and construc-
tion layout have important bearings on reliability and service-
ability but, unfortunately, cannot be adequately specified. The
quality and availability of technical assistance before and after
purchase are other matters deserving considerable attention.
However, they too can be appraised only after experience.

SCALES AND SWEEPS

Except in special cases, oscilloscopes have built-in sawtooth
sweep generators for producing constant-speed horizontal beam
deflection. In early scopes, these generators ran continuously

H and horizontal calibration was based on their repetition fre-
quency. In most modern laboratory scopes, sweeps are cali-
r brated in terms of a direct unit of time for a given distance of
spot travel across the screen; hence the term, “time-base.” The

present system permits such advantages as:

1. Direct measurement of time between events (waveforms)
| 2. Viewing and measuring small portions of pulse trains
3. Viewing and measuring random or aperiodic events
4. Viewing and measuring single non-recurrent events

The units of distance are usually inches or centimeters (or
fractions thereof) but sometimes are specified simply as “divi-
sions.” The choice of how long a division might be is based
upon the manufacturer’'s best opinion of how the full scale
should be divided. One major division is the unit of distance
in a specification. Some instruments have different distance-
units for the vertical and horizontal scales.

A transparent scale with vertical and horizontal lines spaced
one division apart usually is fitted against the face of the CRT
or in more modern instruments inside the CRT. This scale allows
time and amplitude to be read directly. These graduated scales
(graticules) often have small markings which subdivide the major
divisions to assist in making accurate measurements. Such sub-
divisions should not be interpreted as the distance-unit in a
specification.

Although it is common practice to think and speak of time-
bases in terms of relative sweep speeds (horizontal velocity
of the spot), we should not specify them in this way. Instead
they are specified by a term which is actually the reciprocal of
speed: time per division (Time/Div).

FAST AND SLOW SWEEPS

Some investigations require fast sweeps and others slow
sweeps. From the standpoint of compatibility with frequency
response, the fastest sweeps are usually considered adequate if
they are capable of displaying one cycle of the upper passband
frequency across the full horizontal scale. High-frequency
scopes seldom have sweeps which are that fast.

To measure risetime as accurately as possible, a step-signal
(squarewave, rectangular pulse, etc.) should occupy almost the
full vertical scale, and the rising portion of the signal should

be displayed at nearly a 45-deg slope. This requirement can
be met only if the fastest sweep is able to move the beam a
horizontal distance nearly equal to the full vertical scale in a
time interval equal to the risetime of the vertical deflection
system. Because of the compounding difficulties and costs of
providing extremely fast sweeps which are both linear and
accurate, the requirement is seldom met by scopes having very
good vertical deflection risetime capabilities.

Fortunately, most risetime measurements are not made to
determine actual risetime, but are made to determine whether
certain limits are met or exceeded. In such cases, an adequate
comparison with a standard signal of known risetime can usu-
ally be made, using a sweep having a relatively poor figure
of merit, if the vertical deflection system risetime is good
enough.

SINGLE-SWEEP OPERATION

In applications where the displayed signal is not repetitive
or varies in amplitude, shape, or time a conventional repeti-
tive display may produce a jumbled presentation. To avoid
this, use of the single-sweep feature, found on most oscillo-
scopes, is advised. To operate the single-sweep feature, first
make certain the trigger circuit will trigger on the event to
be displayed. Arming of the sweep is done typically with the
push of a switch, a lamp should light and stay lit indicating
the trigger circuit is armed and ready for a trigger signal. When
the circuit is triggered the sweep will run, the ready light will
go out indicating that the circuit has been triggered. The sweep
is locked out from that point on until the sweep circuit is again
armed. This feature is particularly useful for photographic
recording.

SWEEP MAGNIFICATION AND
SWEEP DELAY

Sometimes it is desirable to display parts of waveforms
which occur considerably later than suitable sweep triggering
signals occur. Such waveforms, can always be displayed on
sweeps which last long enough, but if the duration of the wave-
form is short compared to the duration of a full sweep, an
accurate examination may not be possible. The need to mag-
nify (expand) the display for the time interval during which a
particular event occurs is apparent. Portions of sweeps may
be magnified by increasing the gain of the horizontal amplifier
(allowing either or both ends of the sweeps to go off-screen)
and positioning the display so that the desired portion is on-
screen. This is a simple way to meet the need. Another way
is to generate suitably delayed sweep triggering signals so
that fast sweeps may be triggered just prior to the moment
when the signal to be examined occurs. The first method delays
the presentation of a sweep portion; the second method delays
the actual generation of the displayed sweep. Calibrated sweep
delay can provide some advantages over ordinary sweep mag-
nification, cost and simplicity not being among them. These
advantages are:

1. Greater ratios of effective magnification

2. Elimination of “time jitter” or ‘“time drift” of displayed
waveforms

3. Greater accuracy of time-interval measurements between
waveforms

4. Better long-term accuracy of the displayed time base
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DELAYING SWEEP

Delaying-sweep measurements are based on the use of two
linear calibrated sweeps. The first sweep, commonly called
the delaying sweep, allows the operator to select a specific
delay time. When this time is reached, the delayed sweep
starts. The delayed sweep typically is a decade or two faster
than the delaying sweep and offers additional resolution. The
combinations of these two sweeps offer extra resolution and
increases accuracy of time-interval measurement.

To understand delaying-sweep operation, it is necessary to
understand the time relationship between the delaying sweep
and the delayed sweep. To illustrate, an event occurs that
starts the delaying sweep at t,. The delaying-sweep voltage
ramp is applied to a voltage comparator that produces a trigger
pulse at a later point in time, t,. This trigger pulse occurring
at t, starts the delayed sweep. Delay time, then, may be de-
fined as the difference in time between the start of the delay-
ing sweep and the start of the delayed sweep and can be
expressed as t;, — t,.

The accuracy of delay time is basically determined by the
delaying sweep and the potentiometer which sets the thresh-
old level of the comparator. The horizontal amplifier and CRT
do not affect the accuracy of the delay time. An intensifying
pulse indicates where the delayed sweep starts with respect
to the delaying sweep, and so delay time can be determined
independently of horizontal amplifier and CRT considerations.
The portion of the delaying sweep that is intensified is a direct
function of the duration of the delayed sweep.

Oscilloscope time-interval measurements usually involve find-
ing the period of time between two events. By adjusting the
delay-time multiplier (DTM), which controls a potentiometer in
the comparator circuitry, the delay time from the start of the
delaying sweep to both events is determined. The time between
these events is the difference between their corresponding de-
lay times.

The resolution of these delay times can be improved, thus
improving the time-interval measurement accuracy, by driving
the horizontal amplifier with the delayed sweep. The intensi-
fied portion of the delaying-sweep presentation is now dis-
played over the full CRT display. This appears as a X10 mag-
nified display since 1/10 of the original waveshape time is now
displayed over the same graticule area. A delaying-sweep
oscilloscope, then, acts as a magnifier whose magnification
power is the ratio of the delaying-sweep rate to the delayed-
sweep rate.

SWEEP SWITCHING

Sweep-switching oscilloscopes offer dual-beam measure-
ment capabilities with a single-beam CRT for most repetitive
signals. Found in the newer instruments sweep switching pro-
vides dual-trace, independent time-base displays and simultane-
ous delaying and delayed-sweep displays. It can also provide
four-trace displays using dual-trace vertical systems with sweep-
switched horizontal systems.

RISETIME AND HIGH-FREQUENCY
RESPONSE

The first qualification generally sought in a scope is ade-
quate risetime or adequate high-frequency sinewave response.
Risetime is the more important specification for “faster” scopes,
and passband (bandwidth) the more frequently used specifica-
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tion for “slower” scopes. The two will be closely related mathe- |

matically, however, when fast step-signals produce little or no
overshoot or ringing. The product of risetime and frequency
response should produce a factor whose value lies between
0.33 and 0.35, when transient response is optimum. For ex-
ample, the product of 0.023 microsecond risetime (0.023 X
10" second) and 15MHz (15 X 10°Hz) equals 0.345. Factors
larger than 0.35 probably indicate overshoot in excess of 2
percent, while those larger than 0.4 probably indicate overshoot
in excess of 5 percent.

Ideally, scopes should have a vertical system capable of
rising in about one-fifth the time that the fastest step-signal
applied rises. In such a case, the risetime of the signal (as
indicated on the scope) will only be in error by about 2 per-
cent, assuming sweep timing and linearity are perfect. Vertical
deflection systems which have a risetime no better than equal
to the fastest rising signal applied are often considered ade-
quate—a conclusion which may or may not be true depending
upon the accuracy desired. Such reasoning is based upon the
fact that the indicated risetime will be in error by a predictable
amount when transient response is optimum. Under such con-
ditions, signal risetime can be calculated to a close approxi-
mation by the formula

Ts =V Ti2 — Tnz
where T, — signal risetime, T; — indicated risetime and T.

— vertical system (usually amplifier) risetime. The accuracy
of such calculations falls off sharply for signals which rise
faster than the scope amplifier, because of the increased sig-
nificance of measurement errors. For instance, the following
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sweep timing or display reading errors will contribute as much _

as 100 percent difference between calculated and actual sig-
nal risetimes.

When T./Ts = 2/1 11 percent measurement error
When T./Ts = 3/1 5 percent which can account
When T./Ts = 4/1 3 percent for 100 percent

When T./Ts = 5/1 2 percent calculation error

When the fastest sweep is relatively slow compared with
vertical deflection system risetime (or the scale is small to start
with), measurements become confined to quite small sections
of the screen, and the probability of measurement errors be-
comes even worse.

As mentioned in a previous section, very accurate risetime
measurements are usually not as common as risetime compari-
sons. For comparing the risetimes of two signals, scopes hav-
ing a risetime equal to the risetime of signals applied to them
are usually adequate.

SWITCHED INPUTS AND
DUAL-BEAM SCOPES

A very useful type of dual-input amplifier is one which can
pass either of two input signals one at a time to permit viewing
either signal without disturbing connections. Comparison of the
two signals is thereby permitted. Manual switching, available
on some instruments, is the simplest method but electronic
switching permits simultaneous viewing of two signals. Since
the two signals trace out separate displays, scopes with built-in
electronic switches are commonly called dual-trace scopes.
They should not be confused with dual-beam scopes. Dual-
trace scopes offer some advantages over dual-beam scopes and
vice versa. Two simultaneous, non-recurrent signals of short

duration may be displayed on a dual-beam scope, but cannot !

be displayed on a dual-trace scope. Also, some dual-beam
scopes can display non-recurrent signals on different time
bases. The principal advantages of dual-trace scopes are lower
cost and intrinsically better comparison capabilities.
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Steady displays of two signals which are not synchronous
with each other may be displayed on dual-trace scopes. This
is possible because the triggering signals may be switched in
synchronism with the input signals. A useful application of such
a display is one in which one waveform might be some kind
of standard. Dual-beam scopes having two sweep generators
and two sets of horizontal deflection plates also permit this
kind of comparison.

Electronic switches should be capable of switching in two
ways: rapidly during sweeps or synchronously during sweep
retrace intervals. The first way is usually called ‘“‘chopped,”
the second way ‘“‘alternate.” The alternate mode is used more
frequently and is preferred for displays employing faster sweeps.
The chopped mode usually is reserved for comparing low-fre-
quency recurrent signals or long-duration, non-recurrent signals.

When displaying two very bright traces using the chopped
mode, the display may show the chopping waveform transients
as faint lines connecting the two traces. Some scopes blank
(turn off) the CRT beam during these transition intervals to pre-
vent them from appearing in the display.

The chopping rate (frequency) should be as high as possi-
ble so long as the resulting traces are not broadened signifi-
cantly by distortion of the chopping signal. When the chopped
mode is used with relatively fast non-recurrent sweeps, the
traces are not continuous but are made up of separate seg-
ments, the number of segments depending on the chopping
rate.and the sweep duration. For instance, if the chopping rate
is 100,000 Hz and the sweep duration is 1 millisecond, there
will be 100 segments in each trace. How well these separate
segments depict all the detail in the two waveforms establishes
the limits of usefulness of the chopped mode compared to an
alternately switched display or a dual-beam scope.

DIFFERENTIAL, BALANCED OR
PUSH-PULL INPUTS

Push-pull signals may be introduced to the vertical deflection
system if the input circuits are designed to accommodate such
signals. Such amplifiers are commonly called differential or
balanced amplifiers. They provide a feature beyond mere ac-
commodation of push-pull signals: they have the ability to
cancel or reject, to a high degree, any signal components equal
in amplitude and phase that appear at both inputs. This abil-
ity explains the term “differential amplifier” since essentially
only the difference between two signals is amplified. Such
amplifiers provide a simple and accurate means of measuring
the difference between two signals. They also provide a means
of rejecting most of any unwanted signal components common
to both inputs, such as power line “hum.”

Oscilloscope measurements of voltages can be made with
great accuracy using a differential comparator. A differential
comparator consists of a differential input amplifier used in con-
junction with an accurately calibrated adjustable-voltage source.
When operating as a calibrated differential comparator or slide-
back voltmeter the calibrated DC comparison voltage is intern-
ally applied, to differentially offset any unwanted portion of the
applied signal; thereby allowing measurements of relatively
small AC.or DC signals riding on top of relatively large AC or DC
signals. Differential comparator units may be used to make the
following measurements: (1) measure DC voltages, (2) measure
small AC or DC signals superimposed on DC, (3) measure small
AC signal variations on large AC, and (4) measure high-ampli-
tude low-frequency AC signals.

COMMON-MODE REJECTION

The definition of the term *“differential amplifier” implies a
rejection of equal amplitude, coincident signals. This impli-
cation is correct. However, the degree of rejection depends
primarily on the symmetry of the amplifier inputs. The amount
of difference signal from a particular amplifier is documented
with a mathematical relationship that is called the common-
mode rejection ratio (CMRR). This ratio and associated terms
are defined as follows:

Common-Mode: Refers to signals that are identical with re-
spect to both amplitude and time.

Common-Mode Rejection: The ability of a differential ampli-
fier to reject common-mode signals.

Common-Mode Rejection Ratio: The ratio of the amplitude
of the common-mode input signal to the amplitude of the
difference signal displayed on the CRT.

Since the differential amplifier is part of an oscilloscope,
the output signal used to calculate the CMRR is measured from
the CRT screen and volts per centimeter switch setting. Thus,
a differential amplifier that produces a .005-volt output when
driven by 5.0 volts of common-mode signal has a CMRR of
5/.005 or 1000:1.

FACTORS WHICH AFFECT CMRR

Frequency: Since the common-mode output voltage is a fac-
tor of phase difference, as well as gain beiween channels, the
frequency of the input common-mode signal has a direct bear-
ing on the CMRR. Generally as the frequency of the input
signal increases the CMRR decreases. (Exception: With AC-
coupled input the CMRR can become higher as frequency is
increased within the 1 Hz to 100 Hz range.)

Amplitude: The term maximum common-mode input voltage
(common-mode signal range) means the maximum voltage that
will not overdrive the amplifier. This should not be confused
with the maximum non-destructive input voltage which is re-
lated to the breakdown limits of the amplifier components. The
CMRR decreases as the input voltage increases. If the volt-
age applied to the input is raised beyond the maximum com-
mon-mode input voltage specified for the amplifier, at some
point the input circuit will be overdriven and the common-mode
rejection ratio becomes meaningless. Once this occurs, fur-
ther increase of the common-mode voltage will cause a dis-
proportionate increase in the amplitude of the CRT display.
This discussion of input voltage also applies to pulses and
squarewaves as well as sinewaves. But because these wave-
forms contain components of many frequencies, it is difficult
to predict the shape of the resultant waveform that a differ-
ential amplifier may display.

Source Impedance: The specified CMRR assumes the points
being measured have identical source impedance. The source
impedance and the amplifier input impedance form an RC divi-
der which determines the portion of the signal that appears
across the amplifier input, and the apparent effect on CMRR.

Signal Transporting Leads: A principal requirement for maxi-
mum CMRR is that the signals arrive at the two amplifier inputs
in precisely the same phase and amplitude. Slight differences
in attenuation factors, or phase shift between two input atten-
uators may reduce the CMRR 20% or more.
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Ground Connections: Proper grounding reduces signals gen-
erated from ground-loop currents. It is best to electrically con-
nect the probe or signal lead shields together at the probe body
or instrument, but not to the signal source ground.

In differential measurements each input of the amplifier acts
as a reference for the other and ground connections are only
used for safety reasons. (The term differential input is syn-
onymous with floating input.)

“SUMMING” INPUTS

A type of dual-input arrangement available on some ampli-
fiers, opposite in character to differential input, is the summing
input. Such an amplifier rejects out-of-phase signal components
which are equal in amplitude but adds those components which
are of the same phase. Since this amplifier adds or subtracts,
depending on phase, a descriptive term is “added algebrai-
cally.”

“SAMPLING” OSCILLOSCOPES

A very significant advancement in the art of oscilloscope
design is a system employing sampling techniques. The tech-
nique is very similar, in principle, to the use of stroboscopic
light to study fast mechanical motion. Progressive samples of
adjacent portions of successive waveforms are taken; then they
are “stretched” in time, amplified by relatively low-bandwidth
amplifiers and finally shown, one sample at a time, on the
screen of a cathode-ray tube. The graph produced is a replica
of the sampled waveforms. The principal difference in appear-
ance, between displays made by sampling techniques and con-
ventional displays, is that those made by sampling are com-
prised of separate segments or dots. This technique is limited
to depicting repetitive signals, since no more than one sample
is taken and displayed each time the signal recurs.

The sampling method, however, provides a means for examin-
ing fast-changing signals of low amplitude that cannot be ex-
amined in any other way. The system -is capable of resolving
events that occur in less than 1 nanosecond, on an “‘equivalent”
time-base of less than 1/5 nanosecond per cm and which have
less than 10 mV of peak amplitude.

A recent innovation to sampling is the random sampler. The
random sampler constructs a display of a repetitive waveform
in a manner much like a conventional sampling oscilloscope but
with a very significant difference for the user—no delay line
or pretrigger is required for lead time in the display. The bene-
fits thus afforded are numerous:

1. The inherent distortions and risetime limitation of bulky

signal delay lines are eliminated.

2. It is no longer necessary to work into the 50-Q character-

istic impedance of a delay line.

3. Direct sampling probes may be used for convenient high-

impedance, in-circuit signal pickup.

4. Triggers may occur prior to, coincident with, or AFTER
the displayed signal without sacrificing lead time in the
display.

5. Display jitter caused by pretrigger-to-signal jitter or by
signal period uncertainty is eliminated.

6. Signals with no convenient source of pretrigger can be
observed.

TIME-DOMAIN REFLECTOMETRY

Maintaining the fidelity of electronic signals that of neces-
sity have to be transmitted from point-to-point is of primary
concern to those that design, build, and maintain electronic
equipment. The simple, inexpensive coaxial transmission line
is perhaps the most common method used to connect two points.
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The techniques for determining transmission line performance
vary from simple visual inspection to elaborate instrumentation
set-ups that require a great deal of skill and time. The avail-
ability of instruments such as the Tektronix 7512/S-6/S-52,
3S7/3T7, and 1S2 TDR Plug-In Units simplify the testing of trans-
mission line performance.

A time domain reflectometer is basically an oscilloscope that
incorporates a pulse generator. The pulse generator output is
coupled to the oscilloscope’s vertical input and to one end of
the coaxial cable under test. The pulse travels down the cable
and any discontinuities it encounters are displayed on the CRT.
TDR not only identifies a discontinuity . . . it locates it in time
and distance also. Frequency domain reflectometers, the slot-
ted line and bridges, do not offer this convenience. Time resolu-
tion and TDR system risetime are directly proportional.

STORAGE OSCILLOSCOPES

The freezing of a waveform in time by recording it on the
storage oscilloscope screen until observed, or until a second
event can be stored for direct comparison, has added unparal-
leled capability to oscilloscope instrumentation.

A storage oscilloscope has an ability to store a CRT display
in order that it may be observed for any required time. This
stored display may be instantly erased to make way for storage
of a later event. By the flick of a switch, the instrument is
converted to a normal display oscilloscope.

Storage oscilloscopes enable an engineer to make meaningful
evaluations of slowly changing phenomena, that would appear
not as a line but as a slow-moving dot on a conventional oscil-
loscope; and very rapidly changing ‘“‘one-shot” events whose
image would flash across the conventional oscilloscope screen
too fast to be seen without elaborate camera equipment.

Historically, a limiting factor in adapting storage CRT’s to
oscilloscopes was the slowness of the storing mechanism in re-
lation to the sweep velocities of general purpose scopes. New,
faster responding storage CRT’s are now available and, coupled
with circuit methods which increase their speed of response,
these obstacles have been overcome.

The Tektronix direct-view bistable storage tube (DVBST) is
based on a secondary emission principle. When a stream of
primary electrons strikes the phosphor target, secondary elec-
trons are dislodged from the phosphor surface. As the potential
increases, each primary electron displaces more than one
secondary electron, resulting in the material charging positive.
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In addition to the normal CRT writing guns, flood guns are
used to cover the complete phosphor screen uniformly with low-
velocity electrons. A conductive transparent face plate under
the phosphor completes the circuit and allows storage to take
place.
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The normal writing gun bombards the phosphor screen with a
beam of high-speed focused electrons. The beam writes and
also dislodges great numbers of secondary electrons. The
written surface where the waveform is traced out loses electrons
and charges positive.

By using the flood-electron guns, the display may be stored.
The flood guns emit low-velocity electrons over the whole CRT-
screen area. The electrons strike the unwritten area too slow-
ly to jar loose many secondaries. As a result, these areas
merely collect electrons until they are driven negative and can
attract no more current.

The latent image where the beam has written attracts flood
electrons at such a velocity so each entering primary dislodges

UNWRITTEN AREA STAYS DARK

WRITING
GUN

L]

FLOOD CURRENT

FLOOD GUNS

WRITTEN AREA LIGHTS PHOSPHOR

Flood gun electrons hit unwritten areas too slowly to light
phosphor and the target charges negative. The positively
charged written area attracts electrons at high speed keeping
the phosphor lit and dislodging enough secondaries to hold

the area positive.

sufficient secondaries to hold the phosphor target positive.
Thus, the written area neither gains nor loses electrons but
remains positively charged and continues to attract flood cur-
rent. As a result of this equilibrium, the trace is stored.

This is the basis for all Tektronix direct-view bistable storage
tubes. The same flood current that holds the background dark
also holds the written trace bright.

All Tektronix storage oscilloscopes feature split-screen CRT’s.
This means that either half of the 8 x 10 division display can
be independently controlled, thus allowing stored or conven-
tional displays on either the upper or lower half. A stored dis-
play can be compared simultaneously with a conventional dis-
play. Or, a test or standard signal can be stored on one half of
the screen, and compared in detail with successive signals dis-
played on the other half.

SPECTRUM ANALYZERS

Tektronix Spectrum Analyzers, built as plug-in accessories for
existing oscilloscopes and as complete portable instruments,
cover frequencies from 50 Hz to 40 GHz (Gigahertz).

For additional information please see the section dedicated to
Spectrum Analyzers.

PLUG-IN OR NON-PLUG-IN

Tektronix has oscilloscopes available in two forms: plug-in
types and a self-contained, non-plug-in type.

The plug-in type consists of a mainframe containing, at the
least, the low-voltage and high-voltage power supplies and the
CRT and its associated circuitry. With this type of mainframe,
the entire vertical amplifier is a plug-in unit, and the time base
and horizontal-sweep amplifier comprise another plug-in unit.
The 561B and 564B utilize this type of design.

Other types of mainframes may also contain the vertical de-
flection amplifier and the entire horizontal sweep circuit. With
this type, only a vertical preamplifier is contained in a plug-in
unit (540 and 550 Series). Still another type of mainframe may
contain the horizontal sweep amplifier and the vertical deflec-
tion amplifier in which case the vertical preamplifier is con-
tained in one plug-in unit, and the time base or sweep generator
is contained in another plug-in unit. This is the design of the
7000, 5100, and 647A Series. The 5100 Series accepts two
vertical preamplifiers and one time base; the 7000 Series, two
vertical preamplifiers and two time bases.

With a wide range of plug-in units, particularly in the verti-
cal preamplifier line, one can convert an instrument from a
“conventional” voltage/time display to any one of a number of
other types of displays (dual trace, four trace, differential, op-
erational amplifiers, sampling, spectrum analysis, etc.) simply
by changing vertical preamplifier plug-in units. In fact, the 7000
Series also offers digital multimeter and digital counter plug-in
units.

The non-plug-in oscilloscope has all circuits included in the
single instrument and usually is designed for voltage/time mea-
surements only. The advantage of the non-plug-in oscilloscope
is that equal or better performance in any one measurement
area usually can be obtained for less cost, compared to the plug-
in type. Also, the non-plug-in type is usually smaller and some-
times provides the option of battery operation. Its chief dis-
advantage of course is that it does not offer the versatility of
plug-ins.

Turn to pages 18 and 19 for a brief description of the out-
standing features offered by each oscilloscope series.

ENVIRONMENTAL CHARACTERISTICS

The environmental characteristics listed include some or all of
the following:

Temperature, Altitude, Humidity, Vibration, Shock and Elec-
tromagnetic interference (EMI, previously RFI).

Sample production instruments are tested periodically as part
of a continual quality control process. Complete tests on every
production instrument are undesirable as well as uneconomical.

The specifications for humidity, vibration, shock and trans-
portation are intended to be beyond what can be expected in
use, and operation at these extremes may cause minor physical
deterioration. Such operation, however, should not cause elec-
trical performance deterioration outside specifications. The
specifications for temperature and altitude are such that con-
tinual use at the limits will not cause significant short term dete-
rioration. Naturally, higher temperature operation can be ex-
pected to reduce long-term reliability and should be avoided
if possible. The EMI test is completely non-destructive.

For more specific information on the environmental charac-
teristics and how they apply to given instruments, please refer
to the page covering that instrument.
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CATHODE-RAY TUBE PHOSPHOR DATA

The catalog description of each oscilloscope indicates the
phosphor normally supplied. However, for specific applications,
you may want to specify another phosphor.

Human Eye Response

An important factor in selecting a phosphor is the color or
radiant energy distribution of the light output. The human eye
responds in varying degrees to light wave length from deep red
to violet. The human eye is peaked in its response in the yellow-
green region and falls off on either side in the orange-yellow
area and the blue-violet region. The eye is not very receptive
to deep blue or red.

If the quantity of light falling on the eye is doubled, the
brightness ‘“‘seen’” by the eye does not double. The brightness
of a color tone as seen is approximately proportional to the log
of energy of the stimulus.

The term Juminance is the photometric equivalent of bright-
ness and is based upon measurements made with a sensor hav-
ing a spectral sensitivity curve corrected to that of the average
human eye. The unit commonly used for luminance measure-
ments is the foot lambert. The term luminance implies that data
has been measured in a manner, or has been so corrected, to in-
corporate the CIE standard eye response curve for the human
eye. CIE is an abbreviation for “Commission Internationale de
’Eclairage” (International Commission on Illumination). The
luminance graphs and tables are therefore useful only when the
phosphor is being viewed visually.

Phosphor Burning

When a phosphor is excited by an electron beam having an
excessively high current density, a permanent loss of phosphor

PHOSPHOR DATA CHART

efficiency may occur. The light output of the damaged phosphor
will be reduced and in extreme cases complete destruction of
the phosphor may result. Darkening or burning occurs when the
heat developed by electron bombardment cannot be dissipated
rapidly enough by the phosphor.

The two most important and controllable factors affecting the
occurrence of burning are beam-current density (controllable
with the Intensity, Focus and Astigmatism controls) and the
length of time the beam excites a given section of the phosphor
(controllable with the Time/Div control). Under normal condi-
tions in CRT’s with grid unblanking, the quiescent voltage on
the control grid will hold the tube in cutoff and no spot will
be present on the screen.

The typical phosphor is about 10% efficient. This means that
of the total energy from the beam, 90% is converted to heat and
10% to light. A phosphor must radiate the light and dissipate
the heat; or as any other substance, it will burn. Remember,
burning is a function of intensity and time. Keeping intensity
down or the time short will save the screen.

For more specific information regarding the best-suited phos-
phor for your particular applications, please confer with your
Tektronix Field Engineer, Representative or Distributor. He
will know the factors that must be considered in selection of a
phosphor for any given application. For example, P11 is excel-
lent for waveform photography but due to its short persistence,
it is not well suited for applications requiring visual observation
of low speed phenomena.

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

Comments

Yellowish-green’ 95 : Medium | Replaced by P31 in
most applications.
P2 Bluish-green Yellowish-green 5594 40% 120* Medium Good compromise for
high high and low speed
applications.
P4 White — 50% 40% 20 Medium | Television displays
high
P7 Blue Yellowish-green 35% 75% 1500* Medium Long decay, double
layer screen.
P11 Purplish-blue — 159% 100% 20 Medium | For photographic ap-
plications
P15 Bluish-green — 15% 159 0.05 | Very high | Very short decay for
flying spot scanner use.
P31 Yellowish-green — 100% 50% 32 High General purpose,
brightest available
phosphor.

® Taken with a Spectra Brightness Spot Meter which incorporates a CIE standard eye filter. Representative of 10kV aluminized screens. P31 as reference.

P11 as reference with Polaroid 410 film. Representative of 10 kV aluminized screens.

* Low level lasts over one minute under conditions of low ambient illumination.
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Glossary of Terms

accelerating voltage—The cathode-to-
viewing-area voltage applied to a cath-
ode-ray tube for the purpose of acceler-
ating the electron beam.

alternate display—A means of displaying
output signals of two or more channels
by switching the channels in sequence.

astigmatism—In the viewing plane of the
cathode-ray tube, any deviation of the
indicating spot from a circular shape.

attenuator—A device for reducing the
amplitude of a signal without deliberate-
ly introducing distortion.

automatic triggering—A mode of trigger-
ing in which one or more of the trigger-
ing circuit controls are preset to condi-
tions suitable for automatically displaying
repetitive waveforms. The automatic
mode may also provide a recurrent trig-
ger or recurrent sweep in the absence
of triggering signals.

bandwidth—Of an oscilloscope, the dif-
ference between the upper and lower
frequency at which the voltage or cur-
rent response is .707 (—3dB) of the
response at the reference frequency.
Usually both upper and lower limit fre-
quencies are specified rather than the
difference between them. When only
one number appears, it is taken as the
upper limit.

Note 1: The reference frequency shall be
(1) for the lower bandwidth limit, 20 times
the limit frequency, and (2) for the upper
bandwidth limit, 1/20 the limit frequency.
The upper and Icwer reference frequen-
cies are not required to be the same.

Note 2: This definition assumes the am-
plitude response to be essentially free
of departures from a smooth roll-off char-
acteristic.

Note 3: If the lower bandwith limit ex-
tends to DC, the response at DC shall
be equal to the reference frequency, not
—3dB from it.

beam finder—A provision for locating the
spot when it is not visible.

bezel—The flange or cover used for hold-
ing an external graticule or cathode-ray
tube cover in front of the cathode-ray
tube in an oscilloscope. May also be
used for mounting a trace recording cam-
era or other accessory item.

blanking—Extinguishing of the spot. Re-
trace blanking is the extinction of the
spot during the retrace portion of the
sweep waveform. The term does not
necessarily imply blanking during the
holdoff interval or while waiting for a
trigger in a triggered sweep system.

brightness—The attribute of visual per-
ception in accordance with which an
rea appears to emit more or less light.

chopped display—A time-sharing method
of displaying output signals of two or
more channels with a single cathode-
ray tube gun, at a rate which is higher

than, and not referenced to, the sweep
rate.

chopping transient blanking—The process
of blanking the indicating spot during the
switching periods in chopped display
operation.

common-mode signal—The instantane-
ous algebraic average of two signals
applied to a balanced circuit, both sig-
nals referred to a common reference.

conventional mode—That mode of oper-
ating a storage tube where the display
does not store but performs with the
usual phosphor luminance and decay.

deflection blanking—Blanking by means
of a deflection structure in the cathode-
ray tube electron gun which traps the
electron beam inside the gun to extinguish
the spot, permitting blanking during re-
trace and between sweeps regardless of
intensity setting.

deflection factor—The ratio of the input
signal amplitude to the resultant dis-
placement of the indicating spot (for ex-
ample, volts/division).

delay pickoff—A means of providing an
output signal when a ramp has reached
an amplitude corresponding to a certain
length of time (delay interval) since the
start of the ramp. The output signal may
be in the form of a pulse, a gate, or sim-
ply amplification of that part of the ramp
following the pickoff time.

delayed sweep—A sweep that has been
delayed either by a predetermined peri-
od or by a period determined by an ad-
ditional independent variable.

dual trace—A multi-trace operation in
which a single beam in a cathode-ray
tube is shared by two signal channels.
See alternate display, chopped display
and multi-trace.

focus—Maximum convergence of the
electron beam manifested by minimum
spot size on the phosphor screen.

Gaussian response—A particular frequen-
cy response characteristic following the
curve y(f) = e -2, Typically, the fre-
quency response approached by an am-
plifier having good transient response
characteristics.

geometry—The degree to which a cath-
ode-ray tube can accurately display a
rectilinear pattern. Generally associated
with properties of a cathode-ray tube; the
name may be given to a cathode-ray tube
electrode or its associated control.

graticule—A scale for measurement of
quantities displayed on the cathode-ray
tube of an oscilloscope.

input RC characteristics—The DC re-
sistance and parallel capacitance to
ground present at the input of an oscillo-
scope.

intensity modulation—The process and
(or) effect of varying the electron beam
current in a cathode-ray tube resulting in

varying brightness or luminance of the
trace.

internal graticule—A graticule whose rul-
ings are a permanent part of the inner
surface of the cathode-ray tube faceplate.

jitter—An aberration of a repetitive dis-
play indicating instability of the signal or
of the oscilloscope. May be random or
periodic, and is usually associated with
the time axis.

magnified sweep—A sweep whose time
per division has been decreased by ampli-
fication of the sweep waveform rather
than by changing the time constants used
to generate it.

mixed sweep—In a system having both a
delaying sweep and a delayed sweep, a
means of displaying the delaying sweep
to the point of delay pickoff and display-
ing the delayed sweep beyond that point.

multi-trace—A mode of operation in which
a single beam in a cathode-ray tube is
shared by two or more signal channels.
See dual trace, alternate display and
chopped display.

resolution—A measure of the total num-
ber of trace lines discernible along the
coordinate axes, bounded by the extremi-
ties of the graticule or other specific
limits.

risetime—In the display of a step func-
tion, the interval between the time at
which the amplitude first reaches speci-
fied lower and upper limits. These limits
shall be 10% and 90% of the nominal or
final amplitude of the step, unless other-
wise stated.

roll-off—A gradually increasing loss or
attenuation with increase or decrease of
frequency beyond the substantially flat
portion of the amplitude-frequency re-
sponse characteristic of a system or trans-
ducer.

signal delay—In an oscilloscope, the time
required for a signal to be transmitted
through a channel or portion of a channel.
The time is always finite, may be unde-
sired, or may be purposely introduced as
in a delay line.

tangential noise measurement—A pro-
cedure to determine displayed noise
wherein a flat-top pulse or squarewave
input signal is adjusted in amplitude until
the two traces (or portions of two traces),
thus produced, appear to be immediately
adjacent or contiguous. Measurement of
the resulting signal amplitude determines
a noise value which correlates closely
with the value interpreted by the eye from
a sampling display and is called the
“tangential noise value”.

trigger—A pulse used to initiate some
function (for example, a triggered sweep
or delay ramp).

unblanking—Turning on of the cathode-
ray-tube beam,
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MAINFRAMES 0
MAINFRAME PAGE ~ BANDWIDTH |
7403N, R7403N 34 DC to 60 MHz
7503 36 DC to 90 MHz
7504 38 DC to 90 MHz
7514 41 DC to 90 MHz (Storage)
7704, R7704 38 DC to 150 MHz
MORE TO COME

VERTICAL SYSTEM SPECIFICATIONS

PLUG-IN 7A11 7A12 7A13 ~ 7A14 7A15 7A16 ~ 7A18 |  7A22
AMPLIFIER ~ , . .

PAGE 44 45 46 ) 48 49 50 51 52
PERFORMANCE Low-Capaci- Dual-Channel Differential DC | AC Current Low-Cost Con- | Wide-Band- Dual-Channel DC-Coupled,
FEATURE tance FET Amplifier Offset, High- Probe Amplifier | ventional Input | width Conven- | Amplifier High-Gain
' Probe Ampli- Freq CMRR (2 current Amplifier tional Input Differential

fier Amplifier probes) Amplifier Amplifier
TRACES 1 2 1 1 1 1 2 1
MIN DEFL 5 mV/div 5 mV/div 1 mV/div 1 mA/div 5 mV/div 5 mV/div 5 mV/div 10 uV/div
FACTOR

BW 60 MHz 55 MHz 55 MHz 40 MHz (P6021) 50 MHz 60 MHz 50 MHz 1 MHz
7400 55 MHz (P6022) *+10%
SERIES Tr 5.9 ns 6.4 ns 6.4 ns 8.8 ns (P6021) 7.0nns 5.9ns 7.0 ns 350 ns
6.4 ns (P6022) +9%

BW 90 MHz 75 MHz 75 MHz 45 MHz (P6021) 60 MHz 90 MHz 60 MHz 1 MHz (

75 MHz (P6022) +10% S
7500 Tr 3.9ns 4.7 ns 4.7 ns 7.8 ns (P6021) 5.9 ns 3.9ns 5.9 ns 350 ns
SERIES 4.7 ns (P6022) +9%
SIG OUT 60 MHz 50 MHz 55 MHz 40 MHz (P6021) 50 MHz 60 MHz 50 MHz 1 MHz
BW 50 MHz (P6022) +10%
BW 150 MHz 105 MHz 100 MHz 50 MHz (P6021) 75 MHz 150 MHz 75 MHz 1 MHz
105 MHz (P6022) *+10%
7700 Tr 2.4ns 3.4 ns 3.5ns 7.0 ns (P6021) 4.7 ns 2.4 ns 4.7 ns 350 ns
SERIES 3.4 ns (P6022) +9%
SIG OUT 60 MHz 50 MHz 55 MHz 40 MHz (P6021) 50 MHz 60 MHz 50 MHz 1 MHz
BW 50 MHz (P6022) +10%
WITHOUT 2% 1.5% 2% 2% 2% 2%
PROBE
ACCURACY* 2% (Integral)
~ WITH 3% (P6053) 1.5% (P6053) 2% (P6021) 3% (P6053) 3% (P6053) 3% (P6053) 2% (ANY)
PROBE 2% (P6022) 3% (P6054)

*System Environmental Specification—Accuracy percentages to the probe tip. The calibration signal is supplied by an ex-
apply to all deflection factors. Plug-in gain must be set at the ternal calibrator whose accuracy is within 0.25%. Operating
deflection factor designated on each plug-in. When a probe temperature range is from 0°C to +50°C. Operating altitude to
is used, the gain must be set with the calibration signal applied 15,000 feet. Non-operating to 50,000 feet.

TIME BASES DIGITAL and SAMPLING
el 1 | MAX | - . PLUG-IIN | PAGE |  PERFORMANCE FEATURE

IIE |pAGE| PERFORMANCE | sweep | | TRIGGERING PLUGIN | PAGE | = PEHFORMANCE FEATU
JADE PG ~ FEATURE RATE | MAINFRAME | FREQ RANGE 7D13 60 Measures: Temperature, Voltage,
7B50 54 Delayed Sweep & | 5ns/div | 7500 Series | DC to 100 MHz SUNGIIE; diiE Resleiide

Ext Amplifier 7D14 62 Directly Gated Counter to 500 MHz
7B51 54 Delaying Sweep 5 ns/div | 7500 Series | DC to 100 MHz ™M11 64 High Quality Dual Delay Line
D - N
7B52 56 M?)I(?:iedsﬁeeps 5 ns/div | 7500 Series | DC to 100 MHz 7511 65 Accepts Plug-In Sampling Heads
7B53N 56 Delayed & 5 ns/div | 7400 Series | DC to 100 MHz 7512 66 TDR and Sampling Applications
Mixed Sweeps -
7B70 | 58 |Delayed Sweep & | 2ns/div | 7700 Series | DC to 200 MHz m 70 o SRguan ki Fauhimlent

Ext Amplifier

7B71 58 Delaying Sweep 2 ns/div | 7700 Series |DC to 200 MHz
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® A NEW CONCEPT IN PLUG-IN AND MAINFRAME VERSATILITY

©® NEW MEASUREMENT CAPABILITY ACROSS A BROADER
PERFORMANCE SPECTRUM

® CRT READOUT

® ADVANCED PHOTOGRAPHIC TRACE-RECORDING CAPABILITIES
® VERTICAL AND HORIZONTAL MODE SWITCHING

® EXPANDED TRIGGER SOURCE SELECTION

® PEAK-TO-PEAK AUTO TRIGGERING

® SINGLE-ACTION LIGHTED PUSH-BUTTON CONTROLS

® COLOR-KEYED CONTROL PANELS

® LOW-TORQUE CAM SWITCHES

@ THICK-FILM DRUM ATTENUATORS

OThroughout its history of product development, Tektronix has

sought to safeguard the customer’s investment. The Tektronix
7000-Series Oscilloscope System illustrates the major effort
which has been devoted to achieving this goal. Currently, the
7000 Series consists of seven mainframes and twenty plug-ins.
Included in the mainframes are: 7704 (150-MHz), R7704 (150-
MHz, 7-inch rackmount), 7504 (90-MHz), 7514 (90-MHz storage),
7508 (90-MHz), 7403N (60-MHz), and R7403N (60-MHz, 5 1/4-
inch rackmount). All have four plug-in compartments, with the
exception of the 7503, 7403N, and R7403N which have three
plug-in compartments.

The 7403N and R7403N, the newest additions to the 7000 Series,
feature a 6 1/2-inch CRT. With the new 7A18 Dual-Trace Am-
plifier and the new 7B53N Dual Time Base Plug-Ins, the cus-
tomer has 50 MHz, dual-trace, 5 mV deflection factor, and de-
laying sweep, for only $2200. The 7403N weighs only 30 pounds.

The 7000-Series plug-ins are comprised of: eight amplifiers, six
time base units, three sampling units (includes a TDR unit), a
digital multimeter, a digital counter, and a high-quality delay
line. The significance of the four-plug-in mainframe was made
even more apparent with the introduction of the 7D13 Digital
Multimeter and the 7D14 Digital Counter as the 7000 Series be-
came an Integrated Test System (ITS). In addition to having
all conventional oscilloscope capabilities, now, frequency,
temperature, resistance, voltage, and current can be digitally
measured. ITS another exciting measurement development from
Tektronix and there’s more to come!

Both new digital plug-ins are compatible with all 7500 and 7700-

eries Oscilloscope mainframes and will function in any plug-in
compartment. The alphanumeric readout for both units is dis-
played on the CRT, a unique feature which is standard with all
Tektronix 7500 and 7700-Series Oscilloscopes. A photograph of
the CRT gives the operator a permanent record of both analog
and digital data.

In addition to advances in performance, convenience, and
flexibility, the 7000-Series Oscilloscopes offer advances in
other significant areas. New components have been designed
which overcome many restrictions and limitations of previous
devices. The human engineering devoted to the front panel
optimizes ease of operation in an instrument versatile enough
to meet the needs of increasingly complex measurement re-
quirements. CRT Readout (not available in 7400-Series Oscillo-
scopes) contributes significantly to increase operator conve-
nience in today’s oscilloscope and will prove to be a major factor
for expanding future measurement flexibility. The 7000-Series
Oscilloscope System has been analyzed, designed, and devel-
oped to guard against obsolescence. Some of the factors af-
fecting the value of these oscilloscopes are discussed on the
following pages.

CRT READOUT

The CRT is the focal point of any oscilloscope and this is
particularly true of these instruments. The CRT of the 7500 and
7700 Series displays the analog waveform and an alphanumeric
readout of the vertical and horizontal deflection factors. The
advantages of readout may be grouped into three general
categories: (1) By displaying measurement information on
the CRT, it relieves the user of many of the simple, but time
consuming motions and interruptions normally associated with
waveform measurement, (2) It eliminates many of the errors
frequently made in waveform measurements, (3) In antici-
pation of the requirements of expanding technologies, it pro-
vides the user with the future capability of displaying, on the
CRT, measurement information in areas not now fully defined
or developed.

The following examples are typical of the questions which
must be answered during a measurement procedure. What
is the vertical deflection factor? What is the horizontal de-
flection factor? Is a horizontal magnifier in use? Is a 10X
probe in use? Is either trace inverted? Are any vertical or

horizontal controls in an uncalibrated mode? What is a feas-
ible way of recording pertinent information on photographs?
With Readout, these questions and others are answered on
the CRT. Thus, time and effort are saved, and errors are re-
duced.
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The readout sequence is from left to right in the same order
as the plug-in channels: LEFT, RIGHT, A and B. If a single
channel plug-in is used the readout appears at the top of the
CRT; the second channel of a dual-channel unit would appear
in a corresponding position at the bottom of the CRT. A trace
IDENTIFY push button on each amplifier unit deflects the ap-
propriate trace and identifies the correct readout.

Single-shot readout is also selectable. It allows a single event
to be photographed, complete with readout, during one camera
shutter opening.

CONVENTIONAL AND STORAGE CRT’'S

The cathode-ray tube in the 7500 and 7700 Series is a single-
beam, 5-inch rectangular display device. The internal, parallax-
free graticule is 8 div x 10 div (each division is 1.0 cm) with
variable illumination. The 7400 Series has a 6-1/2-inch CRT.
The internal parallax-free graticule is 8 div x 10 div (each divi-
sion is 1.22 cm). Three independent intensity controls adjust
trace brightness for A SWEEP, B SWEEP, and READOUT. A
BEAM FINDER will limit deflection within the display area and
insure a visible trace.

For improved visual and photographic writing speed the CRT is
operated at 24 kV in the 7704, 18 kV in the 7504, 7514 and 7503,
and 15kV in the 7403N. The photographic writing speed is
specified at 3300 cm/us in the 7704 and 2250 cm/us in the 7504
and 7503, with the standard P31 phosphor. By selecting the op-
tional P11 phosphor, the 7704 writing speed can be increased
to 7000 cm/us. The writing speeds are measured with the C-51
Camera, 10,000 ASA Polaroid* film without film fogging tech-
niques. The lens in the C-51 is an f/1.2, 1:0.5 object-to-image
ratio.

The CRT in the 7514 is a split-screen, bistable, storage device.
Tektronix rugged bistable storage offers stored trace brightness
independent of viewing time or writing speed, it also has a
highly burn resistant phosphor.

AUTO-FOCUS

The 7500 and 7700 Series feature a new auto-focus circuit.
After the focus control has been initially set, the auto-focus
circuit eliminates the need for additional manual focusing with
changes in intensity.

*Registered Trademark Polaroid Corporation
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PLUG-IN FLEXIBILITY

Plug-in capability, a theory in instrumentation when first intro-
duced by Tektronix, was validated by immediate customer ac-
ceptance. The beginning was a single-plug-in oscilloscope;
several years ago the dual-plug-in oscilloscope was introduced.
Both concepts represented a mark of achievement in instru-
mentation. But, in anticipation of future user needs and ex-
pected technological breakthroughs, a new concept was
formulated—the four-plug-in oscilloscope. The four-plug-in
oscilloscope will prove to be a valuable contribution to your
measurement flexibility.

There are twenty plug-in units available for the 7000-Series
mainframes: eight amplifiers, six time-base units, three sam-
pling units, a high quality plug-in delay line, a digital multi-
meter, and a digital counter. The versatility of the system lies
in these building block combinations which allow a more con-
cise matching of instrument to application.

Combinations

Single Trace—Any single-channel amplifier operating as the
only vertical plug-in. The counter and/or DMM may be oper-
ated in the unused compartments. A blank plug-in panel is
available to cover any unfilled plug-in compartment.

Dual Trace—A single 7A12 or 7A18, or any two single-channel
amplifiers utilizing the internal amplifier switching (ALT or
CHOP). The two units can be the same or mixed to offer dif-
ferent input configurations.

Three Trace—A dual-channel 7A12 or 7A18 using its own switch-
ing capability matched with a single-channel amplifier.

Four-Trace—Two dual-channel 7A12’s or 7A18’s using both plug- *
in and internal amplifier switching.

X-Y Operation—The amplifiers will operate in vertical or hori-
zontal channels, providing for X-Y operation. The internal ampli-
fier switching presents dual X-Y display with four amplifier units,
or X-Y, Y-T display with three amplifiers and a time-base unit.

TIME-BASE PLUG-INS

There are two time-base units available for each four-plug-in
7000-Series mainframe, the 7B50 and 7B51 for the 7504 and
7514, the 7B70 and 7B71 for the 7704. The difference between
the plug-ins are the maximum sweep speeds available and the
triggering frequency range they are designed to cover. The units
for each mainframe are essentially identical, and can be used
separately or in combination which provides for DELAYING
SWEEP operation. The 7B52 and 7B53N, with intensified, Mixed
and Delayed Sweep Modes, are compatible with all 7000-Series
Oscilloscopes. The 7B52 is designed especially for the Type
7503 which has one horizontal plug-in compartment. The 7B53N
is designed especially for the 7403N. The 7B53N and 7403N do
not have CRT Readout capability.

SAMPLING UNITS

The 7S11 SAMPLING UNIT, 7M11 DELAY LINE, and 7T11
SAMPLING TIME BASE are the building blocks for utilizing
the sampling technique with the 7000-Series mainframes. In
conjunction with the six plug-in sampling heads and the main-
frame switching capability, they offer an extremely versatile
combination of operational modes.

The 7S11 accepts a PLUG-IN HEAD which determines the fre-f
quency response (to 14 GHz) and input configuration. The 7S11 *
also controls DEFLECTION FACTOR, DOT RESPONSE, and DC

OFFSET functions.

The 7T11 features 10 ps/div to 5 ms/div calibrated sweep rates
and random or sequential operations. To cover that wide
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range of TIME/DIV settings, the 7T11 automatically crosses
from EQUIVALENT time to REAL time displays at an appro-
priate sweep range. The triggering range of the unit is from
~ 10Hz to above 12.4 GHz which precludes the requirement
for an internal trigger countdown unit.

The 7512 is a double-width plug-in which uses a plug-in
sampling head and a plug-in pulse generator to accomplish high-
resolution TDR measurements. It also includes a time base.

The 7M11 is a dual 75-ns delay line and pretrigger source
necessary for viewing the triggering event in the sequential
sampling mode of operation. For most applications above
1-kHz repetition rate, the random mode can be used which re-
quires no pretrigger or delay line.

Combinations

Single Trace—One 7S11, one 7T11 with the 7M11 optional
depending on the application. There are direct interconnections
between the 7S11 and 7T11 requiring the units to be adjacent in
the mainframe. In the four-plug-in oscilloscopes the 7S11 would
occupy the RIGHT vertical channel and the 7T11 the A horizontal
channel; for convenience the 7M11 can occupy an unused
plug-in compartment. The 7S12 must be located in the two
middle compartments.

Dual Trace—Two 7S11’'s can be used with a single time base
for time-related displays utilizing the internal vertical switching.
The direct interconnections necessary between the LEFT vertical
and the time base passes through the RIGHT channel 7S11.
The 7812 can be used in the two middle compartments with a
7811 in the LEFT vertical channel, this provides dual-trace
sampling.

X-Y Sampling—Two 7S11’s mounted in RIGHT vertical and
the adjacent horizontal compartment automatically adopt a com-
mon 50-kHz free-running strobe condition for X-Y displays.

Single-Trace Sampling and Single-Trace Real Time—A pair of
sampling plug-ins (vertical and horizontal), or a 7S12, and a pair
of real-time plug-ins can be used simultaneously for convenience
in applications which require frequent use of both types of
displays. This is a capability of the four-plug-in oscilloscopes.

DIGITAL PLUG-INS

The NEW 7D13 DIGITAL MULTIMETER measures DC voltage,
current, resistance and temperature. The NEW 7D14 DIGITAL
COUNTER measures frequency directly to 500 MHz, without pre-
scaling. Both the 7D13 and 7D14 will function in any compart-
ment of a 7500 and 7700-Series mainframe. Alphanumeric read-
out for both units is displayed on the oscilloscope CRT, provided
that a standard mainframe is used (Option 1 is not specified).

Using an amplifier, digital counter and time-base unit, a sig-
nal can be displayed on the oscilloscope screen while simul-
taneously measuring its frequency to 0.00005% accuracy.

2600 SERIES

The 2600-Series plug-in modules can be operated in all 7000-
Series Oscilloscope mainframes. This series consists of the fol-
lowing plug-ins which are fully described in the Signal Sources

‘ection of this catalog:

26G1 Ramp/Rate Generator provides ramps of variable duration
at a variable rate.

26G2 Ramp Generator provides voltage ramps of variable dura-
tion at a rate determined by an external source.

2600-Series Module with 7000-Series Adapter

26G3 Pulse Generator provides current or voltage pulses of
variable duration and amplitude when externally triggered.

26A1 Operational Amplifier is easily adapted for many uses,
including processing signals generated by other 2600-Series
plug-ins.

An adapter is required to provide power to the plug-in and
to extend the plug-in length for mechanical compatibility.

2600/7000-SERIES ADAPTER, order 013-0115-00
X-Y COMPENSATION OPTION

(Included in 7503)

For X-Y applications which require precise phase measure-
ment, the horizontal mainframe amplifiers can be equipped
with a network which compensates for the difference between
vertical and horizontal signal delay. With correction, the phase
shift between vertical and horizontal can be adjusted to be
less than 2° from DC to 2 MHz. Without the compensation
network, phase shift is 2° or less from DC to 35 kHz.

VERTICAL AND HORIZONTAL MODE SWITCHING

By electronically switching between vertical and horizontal
plug-ins, the 7000-Series four-plug-in mainframe provides
measurement options which are not available in any other
single beam oscilloscope. In the past, a second or third verti-
cal plug-in was not always usable in combination with another
plug-in in a single-beam oscilloscope. Now, different kinds of
plug-ins may be used simultaneously in a single mainframe.
To realize the maximum benefits from this new option, the user
needs electronic plug-in switching at his disposal; the main-
frame is the logical place for this switching to be done. Ver-
tical and horizontal switching in the 7000-Series mainframes
provide 20 possible combinations of operating modes in the
four plug-in oscilloscopes. A wide selection of multi-trace
options is provided even in applications where performance
parameters vary considerably. Thus, the user can select the
two vertical plug-ins most appropriate for his measurement,
and still have multi-trace performance.

A second important benefit of vertical and horizontal mode
switching in the mainframe is the simulation of dual-beam
capabilities. Many users have found themselves faced with
having to purchase a dual-beam oscilloscope for applica-
tions where horizontal chopping or alternating between two
time bases would have solved the measurement problem. The
7000-Series horizontal mode switching (7403N and 7503 ex-
cluded) provides this capability. It is another of the many new
features which have been included in the mainframe to make
the system as nearly complete as possible to reduce the cus-
tomer’s total instrument cost.
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Vertical Switching Modes

Both vertical and horizontal deflection amplifiers are ‘‘dual-
trace” with two separate plug-in inputs. Electronic switching
in either ALTERNATE or CHOP MODES time-share the CRT
beam between channels. The two left-side plug-in channels
are labeled LEFT vertical and RIGHT vertical. The MODE is
push-button selected as LEFT only, ALT, ADD, CHOP, RIGHT
only. Any pair of 7000-Series plug-ins can operate as a ver-
tical combination. Bandwidth, sensitivity, and signal input
characteristics are plug-in dependent, as outlined in the Vertical
System Specification chart.

Horizontal Switching Modes (7503 and 7403N excluded)O

The two right-side plug-in channels are labeled A (left) and
B (right). The horizontal MODE is push-button selected as A
only, ALT, CHOP, B only. Any pair of 7000-Series plug-ins
will operate as a horizontal combination.

Horizontal Switching Logic

The ALT vertical and ALT or CHOP horizontal MODE com-
bination is a ‘“slaved” operation. RIGHT vertical information
will be displayed only by A sweep; LEFT vertical information
by B sweep. The result, effectively, is a “dual-beam” type of
display as it relates to independent control of deflection fac-
tors, position and intensity.

The chart briefly shows 20 possible combinations of vertical and horizontal operating MODES.

P

VERT MODE ‘ljllORlZ MODE . DISPLA‘Y’; .
A, B Single-trace
(A) independent dual time base
EERT ALT,.GHOR (B) simultaneous DELAYING and DELAYED-sweep display
A, B Dual-trace
(A) independent ‘‘dual-beam’ display
(B) X-Y, X-Y display (CHOP ONLY)
ALT ALT, CHOP (C) X-Y, Y-T display
(D) *‘dual-trace” delaying-sweep display
Algebraic addition of vertical channels with:
(A) single-trace
ADD A, ALT, CHOP, B (B) dual time base
(C) ‘““dual-trace” delaying-sweep display
A, B Dual-trace
CHOP - =
ALT, CHOP “‘dual-trace’ delaying-sweep display
RIGHT ALTA,'CEI-:OP Same display capability as with LEFT above
TRIGGERING INTERNAL TRIGGER SELECTION

Triggering in the 7000-Series Oscilloscopes is improved by the
Peak-to-Peak Auto triggering mode (7B52 and 7B53N excluded)
and expanded internal trigger selection from vertical plug-ins and
the mainframe. The Peak-to-Peak Auto Mode provides stable,
hands-off triggering for many applications. Even an inexperi-
enced oscilloscope user will find triggering to be as simple
as pressing three push-button controls: INT, AC and P-P AUTO.
With P-P Auto triggering, a bright baseline is provided at all
sweep speeds in the absence of a signal. When a signal of
0.5 div or greater is present, a triggered sweep is obtained
throughout the 360° range of the Level/Slope control.

There will be times, of course, when the measurement will
require different triggering modes. In anticipation of these
requirements, the 7000 Series is designed with a wide range
of mainframe and plug-in trigger selection options. Main-
frame trigger selection options include the VERT MODE, LEFT
VERT, and RIGHT VERT modes. Both the A and B time-base
trigger signal can be selected individually from either of these
sources. To complete the selection options, the trigger signal
may be selected from Channel 1 or 2, or a composite of Chan-
nels 1 and 2, in multi-trace plug-ins. All trigger source con-
trols are color-keyed for ease of operational understanding.

32

7000 Series 7000 Series (7503 and 7403N excluded)

The trigger signal to the time base is selected by lighted push-
button switches for LEFT, RIGHT, or VERT MODE. The ver-
tical signal from both LEFT and RIGHT plug-ins is coupled
through the trigger logic circuitry and made available to the
time-base units for triggering purposes, and to a SIGNAL OUT
jack for external use. The VERT MODE eliminates the needgm,
to continually select the trigger source. Activating the VEF!'I(r ;
MODE trigger switch slaves the trigger signal source to the
displayed signal in the LEFT VERT, RIGHT VERT and ALT
position of the VERTICAL MODE display switch. In the ADD
or CHOP positions of the VERTICAL MODE display switch,
the internal trigger signal is the algebraic sum of the signals
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pplied to the vertical plug-ins. This prevents the time base
rom triggering on the chopped signal. When a 7D14 Digital
Counter is used in a horizontal plug-in compartment, signals
can be internally routed to it from the vertical plug-ins by the
trigger source switches.

LIGHTED PUSH BUTTONS

Versatility in a waveform measurement system imposes strin-
gent demands upon human engineering. For example, if an
instrument is to have advanced versatility and remain func-
tional, it must have switches, controls and panels designed
to optimize the user-instrument interface. It is evident that the
7000-Series Oscilloscopes are designed such that they are
easily operated even with more controls at the user’s disposal.

Single-action push-button switches have been used extensively
to conserve front panel space. The most obvious advantage
of this is the reduction of operator inconvenience which close
proximity of controls normally causes. All push-button switches
are lighted when depressed (7400 Series excluded) for identi-
fication ease and protrude approximately 5 mm from the front
panel to eliminate any interference between push-button
switches and other controls.

VARIABLE CONTROLS

The vertical deflection factor and sweep speed variable con-
trols are recessed flush with their associated calibrated con-
trols until placed into use. When pressed, the variable con-

otrol unlatches from its recessed position, protrudes for easy

ccess, and is used for varying between the calibrated settings.

The sides of the variable controls are colored red to indicate
that the instrument is in an uncalibrated mode. When the
variable mode is no longer needed, the knob is pressed into
the latched position, the red disappears and the instrument is
calibrated again.

COLOR-KEYED PANELS

The potential usefulness of a general purpose instrument would
be destroyed if its versatility becomes such that the user does
not understand its operation. Tektronix recognized the chal-
lenge of building a versatile instrument whose operation would
be straight forward enough so that the user, with a minimum
amount of effort, could benefit from the complete advantages
of its measurement capabilities. The human engineering de-
voted to the color-keyed front panel clearly illustrates that the
response to this challenge is successful.

The functions of the front panel controls have been identified
by background color codes. There are four primary colors:
red, blue, green, and gray.

Red—used for the nomenclature and controls that will uncali-
brate the instrument.

Blue—identifies controls affecting the CRT display mode.
Green—identifies all trigger controls.

Gray—has no functional meaning, used to group or combine
certain controls such as CRT beam controls.

ELECTRO-MECHANICAL CONSIDERATIONS

The increased measurement capabilities of the 7000-Series
instruments have placed previously unencountered demands
upon electro-mechanical design. Many of the capabilities of
this new series of oscilloscopes would not have been possi-
ble without advances in mechanical designs. Wafer type
switches and conventional attenuators impose definite limita-
tions upon instrument design. To overcome these limitations,
Tektronix has designed and incorporated into these instruments
new low-torque cam switches to reduce wiring problems, in-
crease switch life, reduce congestion, and to improve mainte-
nance and ease of operation. Conventional attenuators are
replaced in many of the vertical amplifiers by cam actuated
attenuators which have the RC network mounted upon a ce-
ramic chip. The new Tektronix instruments make extensive use
of relays and relay switching. These low-capacitance miniature
sensitive relays have less leakage than semiconductor switches
and are much more tolerant of transient voltage considerations.

Some of the Tektronix components used in new generation
instruments. Clockwise from upper left: lighted push button
switch, miniature relays, rotary cam switch.

INTEGRATED CIRCUITS

The ability to custom-design
integrated circuits permits in-
strument features that would
otherwise be prohibitively ex-
pensive. A character-gener-
ator IC with 1440 emitters
made it possible to provide
the 7000 Series Oscilloscopes
with CRT Readout.
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7403N

60-MHz Oscilloscope

® THREE-PLUG-IN FLEXIBILITY

® 6%-INCH CRT

@ VERSATILE TRIGGER SOURCE SELECTION
@ VERTICAL MODE SWITCHING

® COLOR-KEYED PANELS

® PUSH-BUTTON SWITCHING

® LIGHTWEIGHT

The 7403N and R7403N (5 1/4-inch rackmount) Oscilloscopes
provide a wide performance range through mainframe and
plug-in versatility. They are designed to accept all 7000-Series
amplifiers and time bases.

CHARACTERISTICS
VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible
with all 7000-Series plug-ins (7D13 and 7D14 excluded).

Deflection Factor—Determined by plug-in unit.

Bandwidth—Determined by mainframe and plug-in unit. See
System Specification Chart in the preceding reference section
(page 28).

Modes of Operation—LEFT, ALT, ADD, CHOP, RIGHT.
Chopped Mode—Repetition rate is approximately 1 MHz.

Delay Line—Permits viewing leading edge of displayed wave-
form.

7A18 DUAL-TRACE AMPLIFIER

The 7A18 is a dual-trace plug-in amplifier designed for use
with all 7000-Series Oscilloscope Mainframes. It features 50-
MHz bandwidth, 5 mV/div to 5V/div deflection factors and
five operating modes. The operating modes are alternate, chop,
add, channel 1, and channel 2. See page 51 for a complete
description. Price of the 7A18 is $500.
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Channels—One right-hand plug-in compartment; compatible
with all 7000-Series plug-ins (7D13 and 7D14 excluded).

Internal Trigger Modes—LEFT VERT, VERT MODE, RIGHT
VERT.

Fastest Calibrated Sweep Rate— 5 ns/div with the 7B53N.

X-Y Mode—The phase shift between vertical and horizontal
channels is 2° up to 35 kHz. Bandwidth at least 2 MHz.

HORIZONTAL SYSTEM

7B53N DUAL TIME BASE

The 7B53N is a dual time-base plug-in designed specifically
for use with the 7403N and R7403N Oscilloscope Mainframes.
The 7B53N features calibrated sweeps from 5s/div to 50 ns/
div (5ns/div with X10 magnification), triggering to 100 MHz
and four display modes. The display modes are main sweep,
intensified sweep, delayed sweep, and mixed sweep.

The 7B53N does not have readout capability. See page 56 for
a complete description. Price of the 7B53N is $750.

CALIBRATOR
Output Wave Shape—Rectangular, positive-going from ground.
Voltage Ranges—40 mV, 0.4V, 4V into 1MQ; 20mV, 0.2V,

2V into 509. DC voltage available when BEAMFINDER is
pressed.

Current Output— 40 mA DC or 40 mA rectangular waveshape
with optional current-loop accessory (012-0259-00) connected
between 4V and GND pin jacks. O
Voltage Amplitude Accuracy—Within 1% (+15°C to +-35°C);
within 2% (0°C to +50°C).

Repetition Rate—Approximately 1 kHz.




OSCILLOSCOPES
7000 SERIES

7403N

60-MHz Oscilloscope

EXTERNAL Z-AXIS INPUT

2V P-P for full intensity range from DC to 2 MHz, intensity
range diminishes to 20% of full range at 10 MHz. A positive
signal blanks the trace. Maximum input voltage is 10V (DC
-+ Peak AC) and P-P AC.

CAMERA POWER OUTPUT

Three-prong connector to the left of the CRT provides power,
ground, and remote single sweep reset access for the C-50,
C-51, and C-52 Cameras.

CRT
Accelerating Potential— 15 kV.

Graticule—Internal 8 x 10 div (1.22 cm/div) with variable illu-
mination.

Phosphor—P31 standard; P1, P2, P7, P11 optional at no addi-
tional cost.

Photographic Writing Speed—Measured using Polaroid* Type
410 film without film fogging.

WRITING SPEED CAMERA LENS

P31 P11
700 div/us 1500 div/us /1.2
(850 cm/us) (1830 cm/us) C-51-R 1:0.5
1150 div/us /1.3
(1400 cm/ us) C-27-R 1:0.5

475 div/us
' (580 cm/us)

Beam Finder—Limits display within graticule area.

POWER REQUIREMENTS

Line Voltage Ranges— 110 VAC *=10%, 120 VAC *=10%; in-
ternally selectable with quick-change jumpers. Operates over
a line frequency of 57 Hz to 63 Hz. 7403N Option 4 line voltage
ranges are 100, 110, 120, 200, 220 and 240 VAC *=10%; in-
ternally selectable with quick-change jumpers. Operates over
a line frequency of 50 to 440 Hz.

Max Power Consumption—160 Watts, 2.0 Amps at 115V line,
60 Hz.

DIMENSIONS AND WEIGHTS

7403N R7403N
in cm in cm
Height 11.4 28.9 5.25 13.3
Width 9.2 23.3 19.0 48.2
Length 24.0 60.9 21.5 54.6
Ib kg Ibl kg
Net weight 30.0 13.6 30.0 13.6

INCLUDED STANDARD ACCESSORIES

Instruction manual 7403N (070-1124-00); instruction manual
R7403N (070-1129-00); two pin-to-BNC cables (175-1178-00).
The R7403N also includes rackmounting hardware.

For 110 or 120 VAC (selectable), 57 to 63 Hz operation, order
7403N OSCILLOSCOPE, without plug-in units ............... $950

For 100, 110, 120, 200, 220 or 240 VAC (seiectable), 50 to
440 Hz operation, order

7403N OSCILLOSCOPE, Option 4 ......................... $950
OPTIONAL ACCESSORIES

Optional accessories expand measurement capabilities and
provide added operating convenience. The C-50 and C-51
cameras are recommended for use with the 7400 series. A
lower-cost camera (C-59) will be available mid 1971. A C-27
with a 1:0.7 or 1:0.5 lens can also be used, but a portion of each
corner cm will be cut off. Cameras, Probes, Scope-Mobile®
Carts, and other major accessories are completely described
in the catalog accessory pages.

Blank Plug-In Panel

When operating the 7000-Series instruments with less than the
full complement of plug-ins, the blank plug-in panel may be
used to cover unused channels.

7000-SERIES BLANK PLUG-IN PANEL (016-0155-00) ..... $6

Current Loop
40 mA is available when loop is connected between the 4V
output from the calibrator and GND pin jack.

CURRENT-LOOP (012-0259-00) ...........cuvviiiunnnn. $10

*Registered Trademark Polaroid Corporation

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7503

90-MHz Oscilloscope

® THREE-PLUG-IN FLEXIBILITY

® 8x 10 cm DISPLAY AREA

® CRT READOUT

© VERSATILE TRIGGER SOURCE SELECTION
® VERTICAL MODE SWITCHING

© COLOR-KEYED PANELS

® PUSH-BUTTON SWITCHING

® HIGH WRITING SPEED CRT

The 7503 Oscilloscope provides a wide performance range
through mainframe and plug-in versatility and is designed to
accept all 7000-Series plug-ins.

CHARACTERISTICS
VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible with
all 7000-Series plug-ins.

Deflection Factor—Determined by plug-in unit.

Bandwidth—Determined by mainframe and plug-in unit. See Sys-
tem Specification Chart in the preceding reference section.

Chopped Mode—Approx 1-MHz repetition rate.

Delay Line—Permits viewing leading edge of displayed wave-
form.

HORIZONTAL SYSTEM

Channels—One right-hand plug-in compartment; compatible with
all 7000-Series plug-ins.

Fastest Calibrated Sweep Rate— 5 ns/div with the 7B52.

X-Y Mode—The phase shift between vertical and horizontal
channels is adjustable to less than 2° from DC to 2 MHz. Band-

width at least 2 MHz (3 div reference).

CALIBRATOR
Output Wave Shape—Rectangular, positive-going from ground.

Voltage Ranges— 4 mV, 40 mV, 0.4V, 4V, 40V into an open cir-
cuit; 2mV, 20mV, 0.2V, 0.4V into 50 Q.

Current Output (Loop)— 40 mA DC or 40 mA signal, waveshape
determined by RATE SWITCH.

Amplitude Accuracy—Within 1% (+15°C to }-35°C); within 2%
(0°C to +50°C) for both voltage and current.
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Sources—DC; 1 kHz accurate within 0.25% (+15°C to 4-35°C);
within 0.5% (0°C to +50°C); duty cycle is 50% accurate within
0.1%; GATE — 2 frequency determined by every other GATE
pulse.

Risetime and Falltime— 0.25 us or less for all ranges except
--40 V which is 2 us or less with 10-pF load.

EXTERNAL Z-AXIS INPUTS

High Sensitivity Input—Minimum pulse width to blank trace is
40 ns at 2V; 2V P-P for full intensity range from DC to 2 MHz,
intensity range diminishes to 20% of full range at 10 MHz. A
positive signal blanks the trace, input R is 500 2 within 10%.
Maximum input voltage is 15V (DC + Peak AC) and P-P AC.

High Speed Input—Minimum pulse width to blank trace is 5 ns
at 60 V; 60V P-P for full intensity range from DC to 75 MHz. A
positive signal blanks the trace, input R is 18 k@ within 15%.
Maximum input voltage is 60 V (DC + Peak AC) and P-P AC.

OUTPUTS

--Sawtooth—Sawtooth starts 1V or less from ground (into 1 MQ).
Output voltage is 50 mV/div (£15%) into 50 2, 1V/div (+10%)
into 1 MQ. Output R is 950 Q within 2%.

-+Gate—Positive pulse of the same duration and coincident with
sweep. Output voltage is 0.5V (£10%) into 50 2, 10V (£10%)
into 1 MQ. Risetime is 20 ns or less into 50Q, output R is
950 @ within 2%.

Sig Out—Selected by TRIGGER SOURCE switch. Output voltage
is 25 mV/div (£10%) into 50 2, 0.5V/div (£10%) into 1 MQ.
The bandwidth depends upon vertical plug-in. See Systems
Specification Chart in the preceding reference section. Output R
is 950 Q within 2%.

f
Camera Power—Three-prong connector to the left of the CRT(}
provides power, ground, and remote single sweep reset access
for the C-50 and C-51 Cameras.

Probe Power—Two rear-panel connectors provide correct operat-
ing voltages for two P6051 FET Probes.
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OSCILLOSCOPES
7000 SERIES

7503

90-MHz Oscilloscope

CRT
Accelerating Potential— 18 kV.
Graticule—Internal 8 x 10 cm with variable illumination.

Phosphor—P31 standard; P1, P2, P7, P11 optional at no addi-
tional cost.

Photographic Writing Speed—Measured using Polaroid* Type

410 film without film fogging.

_WRITING SPEED
P31 P11
/1.2
2250 cm/us 3500 cm/us C-51-R, C-31-R 1:05
1500 cm/us 2800 om/us c-27-R I

Beam Finder—Limits display within graticule area.

POWER REQUIREMENTS

Line Voltage Ranges

Low — 90 VAC to 110 VAC

115V Med — 104 VAC to 126 VAC
High — 112 VAC to 136 VAC
Low — 180 VAC to 220 VAC
230 V Med — 208 VAC to 252 VAC

High — 224 VAC to 272 VAC

Line Frequency— 48 Hz to 440 Hz.

Max Power Consumption— 258 Watts, 3.0 Amps at 115V line,
60 Hz.

DIMENSIONS AND WEIGHTS

Height 13.5 in 34.2cm
Width 9.3 in 23.6 cm
Length 24.5 in 62.3cm
Net weight 47 b 21.3 kg
Domestic shipping weight 2267 Ib ~30.4 kg
Export-packed weight =80 Ib ~36.3 kg

INCLUDED STANDARD ACCESSORIES

Instruction manual (070-1039-00); BNC-post jack (012-0092-00);
two 18-inch patch cords BNC-BNC (012-0087-00); 9-pin con-

nector, male insert (134-0049-00); blue light filter installed
(378-0625-00).
7503 OSCILLOSCOPE, without plug-in units ... ............ $1775

*Registered Trademark Polaroid Corporation.

INSTRUMENT OPTIONS

OPTION 1

Readout Modification
The 7503 may be ordered without CRT READOUT by specifying

“Option 1”. This deletes the character generator circuitry con-
tained on a single plug-on printed circuit card. The feature
may be easily added at any time by ordering the Readout con-
version kit (040-0533-01).

7503 OSCILLOSCOPE without readout, Option 1 ..... ... ... $1375
CRT READOUT CONVERSION KIT (040-0533-01) ...:........ $400
OPTION 3

Electromagnetic Interference (EMI) Modification

The 7503 may be ordered to meet the interference specifications
of MIL-1-6181D over the following frequency ranges: Radiated
from the instrument under test- 150 kHz to 1 GHz; conducted
through the power cord - 150 kHz to 25 MHz. A field EMI con-
version kit (040-0547-00) is available to convert an instrument
whenever necessary.

EMI MODIFICATION, Option 3 ........................ Add $75
EMI modified instruments include the standard accessories plus
the following: mask (426-0514-00); mesh filter (378-0603-00).

EMI CONVERSION KIT (040-0547-00) ...................... $100

OPTIONAL ACCESSORIES

Optional accessories expand measurement capabilities and pro-
vide added operating convenience. Cameras, Probes, Scope-
Mobile® Carts and other major accessories are completely de-
scribed in the catalog accessory pages.

Blank Plug-In Panel

When operating the 7000-Series instruments with less than the
full complement of plug-ins, the blank plug-in panel (016-0155-
00) may be used to cover unused channels.

7000-SERIES BLANK PLUG-IN PANEL (016-0155-00) ........... $6

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7514

Storage Oscilloscope

OSCILLOSCOPES
7000 SERIES

® DC-to-90 MHz BANDWIDTH

© BISTABLE SPLIT-SCREEN STORAGE
AND CONVENTIONAL DISPLAYS

© ERASES AFTER A SELECTABLE VIEW TIME AND
STORES NEW INFORMATION, AUTOMATICALLY

© WRITE-THRU MODE ALLOWS CONVENTIONAL
DISPLAYS TO BE SUPERIMPOSED OVER STORED DISPLAYS

© HIGH CONTRAST RATIO

® HIGH WRITING SPEED CRT

® CRT READOUT

® FOUR-PLUG-IN FLEXIBILITY

® VERTICAL AND HORIZONTAL MODE SWITCHING

The 7514 is a split-screen storage oscilloscope designed to ac-
cept all 7000-Series plug-in units. The 7514 features a large
8 x 10 cm CRT, compact solid-state circuitry, excellent conven-
tional performance together with bistable storage capabilities.
High writing speeds are achieved, both in the store and non-
store modes, by operating the CRT at 18-kV accelerating poten-
tial. A unique write-thru feature allows non-store displays in
the presence of stored information. An auto-focus circuit main-
tains correct focusing with changes in intensity. The ability
to use four plug-ins at one time provides a measurement capa-
bility previously not available in storage oscilloscopes. Now it is
possible to make sampling and real-time, wideband and high-
gain or X-Y and Y-T measurements simultaneously.

With the split-screen storage feature, either half of the 8 x 10 cm
display can be independently controlled, allowing stored or con-
ventional displays on either the upper or lower half. Through
front panel controls this system can be directed to automatically
erase either or both halves after a predetermined viewing time.
Viewing time can be varied from 0.5s to 5s in the auto-erase
mode. The write-thru mode allows conventional displays over
the entire CRT while retaining displays stored on the upper,
lower, or full CRT.

CRT Readout labels the CRT with deflection factors and sweep
speeds, invert and uncalibrated symbols, and identifies the
trace and its data. The readout is automatically corrected when
magnified sweeps and 10X probes are used.

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible with
all 7000-Series plug-ins.

Deflection Factor—Determined by plug-in unit.

Bandwidth—Determined by mainframe and plug-in unit. See
System Specifications Chart in the preceding reference section.

Chopped Mode—Approx 1-MHz repetition rate.

Trace Separation Range (dual-sweep modes)—The B trace can
be positioned at least 4 div to 6 div from the A trace.

Delay Line—Permits viewing leading edge of displayed wave-
form.

HORIZONTAL SYSTEM

Channels—Two right-hand plug-in compartments; compatible
with all 7000-Series plug-ins.

Fastest Calibrated Sweep Rate— 5 ns/div with the 7B51 and/or
7B50.

Chopped Mode—Chopping rate is approx 200 kHz between
two horizontal plug-in compartments.

X-Y Mode—PHASE SHIFT is within 2° from DC to 35 kHz be-
tween vertical and horizontal channels. Bandwidth is DC to at
least 5 MHz.

o
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OSCILLOSCOPES
7000 SERIES

7514

Storage Oscilloscope

STORAGE CRT AND DISPLAY FEATURES
CRT READOUT

Reads out scale-factors associated with horizontal and vertical
plug-ins. The readout sequence is from left to right in the same
order as the plug-in channels: LEFT, RIGHT, A, and B. If a single
channel plug-in is used, the readout appears at the top of the
CRT; the second channel of a dual-channel unit would appear in
a corresponding position at the bottom of the CRT. A trace
IDENTIFY push button on each amplifier unit deflects the ap-
propriate trace and identifies the correct readout. Scale-factors
of inverted and uncalibrated displays are prefixed by invert ()
and uncalibrate (>) symbols.

STORAGE CRT

The CRT is a split-screen, bistable, storage device operated at
18-kV accelerating potential. Phosphor type is P1. Tektronix
bistable storage offers stored trace brightness independent of
viewing time or writing speed.

DISPLAY AREA

8 x 10 cm split-screen storage area with independent or common
control. The graticule is internal with variable illumination. A
beam finder compresses the display within the graticule area
when depressed.

SPLIT-SCREEN STORAGE

Store on either upper or lower half of screen with conventional
display on other half. Store on entire screen or non-store on
entire screen. Independent operation of both halves.

Writing Speed—Normal writing speed is at least 60 cm/ms. Ad-
justable to at least 1 cm/us in Enhanced Mode.

Storage View Time—1 hour or less.

View Time Range— 0.5s or less to at least 5s.

Erase Time— 1 s or less.

Enhance Mode—Controls single sweep writing capabilities of
the storage CRT. Through adjustment of ENHANCE LEVEL con-
trol, single-trace spot velocities up to 1 cm/us or better can be
stored with minimal loss of resolution and contrast.

Write-Thru Mode—Allows conventional displays while still hold-
ing a previously stored display. One control for both halves of
the CRT.

Integrate Mode—Provides additional writing speed for repetitive
signals by allowing the storage target to integrate the written in-
formation over several signal repetitions.

Auto Erase Mode—Viewing time continuously variable up to 5 s.
In the PERIODIC Mode, there is a continuous sequence of stor-
ing, viewing time, and erasure. This sequence occurs regard-
less of whether or not a signal is present and is independent
of the sweep. In the AFTER SWEEP Mode—the sequence begins
with the arrival of the signal. The signal initiates a sweep. After
each sweep (or at the end of both sweeps in dual sweep
modes), the stored display is retained and further sweeps are
locked out (both time-base units inhibited) for the viewing in-
terval selected by the VIEW TIME control. Then, the display is
erased and the time-base units are enabled for the next sweep.
This cycle will automatically repeat itself as long as a signal
is available. A SAVE mode disables automatic erasure. The
stored display may be erased by the MANUAL control.

7514 STORAGE OSCILLOSCOPE
STORE MODE ERASE

CALIBRATOR

m  []INTO 500 =
REMOTE CONTROL OPERATION

The 7514 has remote-control operation capabilities using con-
tact closure. A 9-pin connector, located on the rear panel, sup-
plies one ground, two outputs and six inputs that allow the fol-
lowing functions:

1. Remote resetting of the A and B sweeps for single-sweep
operation.

Remote erase of upper screen.

Remote erase of lower screen.

Remote switching from store mode to write-thru mode.
Remote readout lockout.

Remote single-shot readout.

Output voltage to light bulb indicating A sweep is reset.

Q. N O o b @ D

Output voltage to light bulb indicating B sweep is reset.

Upper trace is stored, lower trace is a brighter

write-thru display. ing integrated.

10-kHz pulses having 1-ns risetime stored after be-

Conventional display of 10-kHz, 1-ns risetime
pulses. Bright trace is made possible by operat-
ing the CRT at 18 kV.
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Storage Oscilloscope

OSCILLOSCOPES
7000 SERIES

OTHER CHARACTERISTICS
CALIBRATOR

Output Waveshape—Rectangular, positive-going from ground.
Voltage Ranges— 4 mV, 40 mV, 0.4V, 4V, 40V into an open cir-
cuit; 2mV, 20 mV, 0.2V, 0.4V into 50 Q.

Current Output (Loop)— 40 mA DC or 40 mA signal, waveshape
determined by RATE SWITCH.

Amplitude Accuracy—Within 1% (+415°C to 4-35°C); within 2%
(0°C to -}-50°C) for both voltage and current.

Sources—DC; 1 kHz accurate within 0.5%, duty cycle is 50%,
accurate within 0.1% ; GATE = 2 frequency determined by every
other GATE pulse.

Risetime and Falltime— 0.25 us or less for all ranges except
+40V which is 2 us or less with 10-pF load.

EXTERNAL Z-AXIS INPUTS

High Sensitivity Input—Minimum pulse width to blank trace is

40ns at 2V; 2V P-P for full intensity range from DC to 2 MHz,
intensity range diminishes to 20% of full range at 10 MHz. A

positive signal blanks the trace, input R is 500 £ within 10%.
Maximum input voltage is 15V (DC + Peak AC) and P-P AC.

High Speed Input—Minimum pulse width to blank trace is 5 ns
at 60V; 60V P-P for full intensity range from DC to 75 MHz. A
positive signal blanks the trace, input R is 18 k within 15%.
Maximum input voltage is 60 V (DC 4 Peak AC) and P-P AC.

OUTPUTS

~+Sawtooth—Sawtooth starts 1 V or less from ground (into 1 MQ).
Internally selectable from A or B horizontal. Output voltage is
50 mV/div (=15%) into 50 2, 1V/div (=10%) into 1 MQ. Output
R is 950 @ within 2%.

+Gate—Positive-going rectangular waveform derived from A, B,
or DELAYED gate, internally selectable. Output voltage is 0.5V
(£10%) into 509, 10V (£10%) into 1 MQ. Risetime is 20 ns
or less into 50 Q, output R is 950 Q within 2%.

Sig Out—Selected by B TRIGGER SOURCE switch. Output volt-
age is 25 mV/div (£10%) into 50 2, 0.5 V/div (=10%) into 1 MQ.
The bandwidth depends upon vertical plug-in. See Systems
Specifications Chart. Output R is 950 @ within 2%.

Camera Power—Three-prong connector to the left of the CRT
provides power, ground, and remote single sweep reset access
for the C-50 and C-51 Cameras.

Probe Power—Two rear-panel connectors provide correct operat-
ing voltages for two P6051 FET Probes.

PHOTOGRAPHIC WRITING SPEED
Measured in the non-store mode, without film fogging.

WRITING SPEED CAMERA LENS FILM
450 cm/us C-51-R, C-31-R %g
10,000 ASA
i S s

POWER REQUIREMENTS
Line Voltage Ranges— 90 VAC to 136 VAC, 180 VAC to 272 VAC.
Line Frequency— 48 Hz to 440 Hz.
Max Power Consumption— 225 Watts, 3.3 A at 115V line, 60 Hz.
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DIMENSIONS AND WEIGHTS

Height 13.5 in 34.2cm
Width 12.0 in 30.5¢cm
Length 23.4 in 59.4 cm
Net weight 43 b 19.5 kg
Domestic shipping weight ~64 Ib ~28.1 kg
Export-packed weight ~76 Ib ~34.4 kg

INCLUDED STANDARD ACCESSORIES

Instruction manual (070-1030-00); BNC-post jack (012-0092-00);
two 18-inch patch cords BNC-BNC (012-0087-00); 9-pin con-

nector, male insert (134-0049-00); blue light filter, installed
(378-0625-00).
7514 OSCILLOSCOPE, without plug-in units ................ $3200
INSTRUMENT OPTIONS
OPTION 1

Readout Modification
The 7514 may be ordered without CRT READOUT by specifying
“Option 1”. This deletes the character generator circuitry con-
tained on a single plug-on printed circuit card. The feature
may be easily added at any time by ordering the Readout con-
version kit (040-0533-01).

7514 OSCILLOSCOPE, without readout, Option 1
CRT READOUT CONVERSION KIT (040-0533-01)

OPTION 2

X-Y Horizontal Compensation

A compensation network may be added to equalize the signal de- 4

lay between the vertical and horizontal amplifiers. When in-
cluded, the phase shift between vertical and horizontal channels
is adjustable to less than 2° from DC to 2 MHz. The option may
be included at the time of purchase, or added later with the field
X-Y conversion kit (040-0528-00).

X-Y HORIZONTAL COMPENSATION, Option 2
X-Y CONVERSION KIT (040-0528-00) ........................

OPTION 3

Electromagnetic Interference (EMI) Modification

The 7514 may be ordered to meet the interference specifications
of MIL-1-6181D over the following frequency ranges: Radiated
from the instrument under test— 150 kHz to 1 GHz; conducted
through the power cord — 150 kHz to 25 MHz. A field EMI
conversion kit (040-0571-00) is available to convert an instru-
ment whenever necessary.

EMI MODIFICATION, Option 3 Add $75
EMI modified instruments include the standard accessories plus
the following: mask (426-0514-00); mesh filter (378-0603-00).

EMI CONVERSION KIT (040-0571-00)

Blank Plug-In Panel

When operating the 7000-Series instruments with less than the
full complement of plug-ins, the blank plug-in panel (016-0155-
00) may be used to cover unused channels.

7000-SERIES BLANK PLUG-IN PANEL (016-0155-00)

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page

Rdd $75
$75
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OSCILLOSCOPES
7000 SERIES

7504 and 7704

90 and 150-MHz Oscilloscopes

7504
DC to 90 MHz

7704
DC to 150 MHz

FEATURES OF BOTH OSCILLOSCOPES

® FOUR-PLUG-IN FLEXIBILITY

® 8x10cm DISPLAY AREA

® CRT READOUT

® VERSATILE TRIGGER SOURCE SELECTION

The 7704 and 7504 are four-plug-in oscilloscopes which accept
all 7000-Series plug-ins. The 7704 is also available in a 7-inch
rackmount (R7704) configuration.

CHARACTERISTICS

Characteristics are common to all mainframes unless noted.

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible with
all 7000-Series plug-ins.

Deflection Factor—Determined by plug-in unit.

Bandwidth—Determined by mainframe and plug-in unit. See
System Specifications Chart in the preceding reference section.

.Chopped Mode—Approx 1-MHz repetition rate.

© VERTICAL AND HORIZONTAL MODE SWITCHING
® COLOR-KEYED PANELS

® PUSH-BUTTON SWITCHING

@ HIGH WRITING SPEED CRT

Trace Separation Range (dual-sweep modes)—The B trace can
be positioned at least 4 div to 6 div from the A trace.

Delay Line—Permits viewing leading edge of displayed wave-
form.

HORIZONTAL SYSTEM

Channels—Two right-hand plug-in compartments; compatible
with all 7000-Series plug-ins.

Fastest Calibrated Sweep Rate

7704 - 2 ns/div with the 7B71 and/or 7B70.
7504 - 5 ns/div with the 7B51 and/or 7B50.

Chopped Mode—Chopping rate is approx 200 kHz between two
horizontal plug-in compartments.

X-Y Mode—PHASE SHIFT is within 2° from DC to 35 kHz be-
tween vertical and horizontal channels. Frequency Response
at 10% down is DC to at least 3 MHz in 7704. Bandwidth is
DC to at least 5 MHz in 7504.
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90 and 150-MHz Oscilloscopes

OSCILLOSCOPES
7000 SERIES

CALIBRATOR
Output Waveshape—Rectangular, positive-going from ground.

Voltage Ranges— 4 mV, 40 mV, 0.4V, 4V, 40V into an open
circuit; 2mV, 20mV, 0.2V, 0.4V into 50 2. (2 mV range is not
available in R7704).

Current Output (Loop)— 40 mA DC or 40 mA signal, wave-
shape determined by RATE SWITCH. (Not available in R7704).

Amplitude Accuracy—Within 1% (415°C to +35°C); within 2%
(0°C to +50°C) for both voltage and current.

Sources—DC; 1 kHz accurate within 0.25% (-+15°C to -}35°C)
within 0.5% (0°C to +50°C); duty cycle is 50% accurate within
0.1%; GATE - 2, frequency determined by every other GATE
pulse. (1 kHz only in R7704).

Risetime and Falltime— 0.25 us or less for all ranges except
—-+40V which is 2 us or less with 10-pF load.

EXTERNAL Z-AXIS INPUTS

High Sensitivity Input—Minimum pulse width to blank trace is
30 ns at 2V for 7704, 40 ns at 2V for 7504; 2V P-P for full in-
tensity range from DC to 2 MHz, intensity range diminishes to
20% of full range at 10 MHz. A positive signal blanks the
trace, input R is 500 @ within 10%. Maximum input voltage is
15V (DC + Peak AC) and P-P AC.

High Speed Input—Minimum pulse width to blank trace is 3.5 ns
at 60V for 7704, 5 ns at 60 V for 7504; 60 V P-P for full intensity
range from DC to 100 MHz for 7704, DC to 75 MHz for 7504. A
positive signal blanks the trace; input R is 18 kQ within 20%
for 7704, within 15% for 7504. Maximum input voltage is 60V
(DC 4 Peak AC) and P-P AC.

OUTPUTS

-+-Sawtooth—Sawtooth starts 1V or less from ground (into 1 MQ).
Internally selectable from A or B horizontal. Output voltage is
50 mV/div (£15%) into 50 2, 1V/div (=10%) into 1 MQ. Out-
put R is 950 @ within 2%.

-+Gate—Positive-going rectangular waveform derived from A, B,
or DELAYED gate, internally selectable. Output voltage is 0.5V
(+10%) into 50 2, 10V (£10%) into 1 MQ. Risetime is 20 ns or
less into 50 2, output R is 950 @ within 2%.

Sig Out—Selected by B TRIGGER SOURCE switch. Output volt-
age is 25 mV/div (£10%) into 50 Q, 0.5V/div (=10%) into
1 MQ. The bandwidth depends upon vertical plug-in. See Sys-
tem Specification Chart in the preceding reference section. Out-
put R is 950 Q within 2%.

Camera Power—Three-prong connector to the left of the CRT
provides power, ground, and remote single sweep reset access
for the C-50 and C-51 Cameras.

Probe Power—Two rear-panel connectors provide correct operat-
ing voltages for two P6051 FET Probes. R7704 connectors are
located on both the front and rear panels.
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CRT
Accelerating Potential— 7704 - 24 kV, 7504 - 18 kV.
Graticule—Internal 8 cm x 10 cm with variable illumination.

Phosphor—P31 standard; P1, P2, P7, P11 optional at no addi-
tional cost.

Photographic Writing Speed—Measured using Polaroid' Type 410
film without film fogging.

MAINFRAME WRITING SPEED CAMERA LENS
P31 P11
/1.2
3300 cm/us 7000 cm/us | C-51-R, C-31-R 105
7704
2200 cm/us | 5500 cm/us c-27-R v
/1.2
2250 cm/ps | 3500 cm/us | C-51-R, C-31-R | Yo%
7504
1500 cm/us | 2800 cm/us c-27-R Yia
Beam Finder—Limits display within graticule area.
POWER REQUIREMENTS
Line Voltage Ranges
7704 7504
Low - 90 VAC to 110 VAC
90 VAC
115 V to Med - 104 VAC to 126 VAC
136 VAC
High - 112 VAC to 136 VAC
Low - 180 VAC to 220 VAC é
180 VAC |
230 V to Med - 208 VAC to 252 VAC -
272 VAC
High - 224 VAC to 272 VAC

Line Frequency— 48 Hz to 440 Hz (7704 and 7504), 48 Hz to
66 Hz (R7704). The R7704 may be ordered for 360-440 Hz, 48-
66 Hz operation by ordering R7704 MOD 101K.

Max Power Consumption

7704, 210 Watts, 2.6 Amps at 115V line, 60 Hz.
7504, 280 Watts, 3.2 Amps at 115V line, 60 Hz.
R7704, 225 Watts, 2.8 Amps at 115V line, 60 Hz.

DIMENSIONS AND WEIGHTS

7704 R7704 7504

in cm in cm in cm
HEIGHT 13.5 34.2 7.0 17.8 13.5 34.2
WIDTH 12.0 30.5 19.0 48.2 12.0 30.5
LENGTH 23.4 59.4 22.4 56.9 24.6 62.2

Ib kg b kg b kg
NET WEIGHT 42.0 19.0 44.0 20.0 54.0 24.4
DOMESTIC
SHIPPING 62.0 28.1 59.0 27.0 75.0 34.0
WEIGHT
EXPORT-
PACKED 75.0 34.0 79.0 36.0 87.0 39.5
WEIGHT

1Registered Trademark Polaroid Corporation.
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7504 and 7704

90 and 150-MHz Oscilloscopes

OSCILLOSCOPES
7000 SERIES

INCLUDED STANDARD ACCESSORIES

BNC-post jack (012-0092-00); two 18-inch patch cords BNC-BNC
(012-0087-00); 9-pin connector, male insert (134-0049-00); blue
light filter, installed (378-0625-00); instruction manual, 7704
(070-0981-00); instruction manual, 7504 (070-0932-00). The
R7704 same as above except: delete two 18-inch patch cords
BNC-BNC (012-0087-00); instruction manuals, 7704 and 7504;
add 42-inch patch cord BNC-BNC (012-0057-01); pin to BNC
patch cord (175-1178-00); current loop adapter (012-0259-00);
instruction manual, R7704 (070-1088-00). R7704 also includes
rackmounting hardware.

7704 OSCILLOSCOPE, without plug-in wnits ... .......... ... $2500
R7704 OSCILLOSCOPE, without plug-in units ..... ... ....... $2600
R7704 MOD 101K (For 360-440-Hz, 48-66 Hz line) .......... $2650
7504 OSCILLOSCOPE, without plug-in units . ................ $2000

INSTRUMENT OPTIONS

OPTION 1

Readout Modification

The instrument may be ordered without CRT READOUT by
specifying “Option 1”. This deletes the character generator
circuitry contained on a single plug-on printed circuit card. The
feature may be easily added at any time by ordering the Read-
out conversion kit (040-0533-01).

7704 OSCILLOSCOPE, without readout, Option 1 ............ $2100
R7704 OSCILLOSCOPE, without readout, Option 1 ........... $2200
R7704 MOD 101K, without readout, Option 1 ............... $2250
7504 OSCILLOSCOPE, without readout, Option 1 ............ $1600

CRT READOUT CONVERSION KIT (040-053301) ............ $400

OPTION 2

X-Y Horizontal Compensation

A compensation network may be added to equalize the signal de-
lay between the vertical and horizontal amplifiers. When in-
cluded, the phase shift between vertical and horizontal channels
is adjustable to less than 2° from DC to 2 MHz. The option may
be included at the time of purchase, or added later with the
field X-Y conversion kit (7704/R7704, 040-0529-00; 7504, 040-
0528-00).

X-Y HORIZONTAL COMPENSATION, Option 2 ............ Add $75

7704/R7704 X-Y CONVERSION KIT (040-0529-00) ............ $75

7504 X-Y CONVERSION KIT (040-0528-00) .................. $75
OPTION 3

Electromagnetic Interference (EMI) Modification

The instruments may be ordered to meet the interference speci-
fications of MIL-1-6181D over the following frequency ranges:
Radiated from the instrument under test- 150 kHz to 1 GHz;
conducted through the power cord - 150 kHz to 25 MHz. A field
EMI conversion kit (7504, 040-0571-00; 7704, 040-0570-00;
R7704, 040-0562-00) is available to convert an instrument when-
ever necessary.

EMI MODIFICATION, Option 3 ... .................... Add $75

EMI modified instruments include the standard accessories plus
the following: mask (426-0514-00); mesh filter (378-0603-00).

7704 EMI CONVERSION KIT (040-0570-00) ................. $95
R7704 EMI CONVERSION KIT (040-0562-00) ................ $100
7504 EMI CONVERSION KIT (040-0571-00)
Blank Plug-In Panel

When operating the 7000-Series instruments with less than the

full complement of plug-ins, the blank plug-in panel (016-0155-
00)) may be used to cover unused channels.

7000-SERIES BLANK PLUG-IN PANEL (016-0155-00)

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7ANM

Single-Trace Amplifier

© BUILT-IN FET PROBE
® DC-to-150 MHz BANDWIDTH

e 5mV/DIV to 20 V/DIV
CALIBRATED DEFLECTION FACTORS

e DC OFFSET

The 7A11 is a wideband plug-in amplifier for all 7000-Series
mainframes. The captive FET probe input configuration opti-
mizes signal acquisition with high resistance (1 M2) and low
capacitance (5.8 pF max at 5mV/div) without loss of signal
amplitude by probe attenuation. With large amplitude signals
it is necessary in any amplifier to insert attenuation before the
input stage to keep the signal extremes on-screen. The 7A11
probe has two 20X attenuators, physically mounted in the probe
tip, that are relay-switched into the input signal path at the
appropriate deflection factor. This frees the operator from con-
cern with manual plug-on attenuators and dynamic signal range.
If signal can be positioned or offset to fall within the viewing
area, the amplifier is operating linearly.

Other operational features include: trace
IDENTIFY, which moves the trace up slight-
ly and identifies the appropriate CRT Read-
out area; DC OFFSET with an accurate
monitor output; and internal probe storage
with BNC input for convenience in less
demanding applications.

CHARACTERISTICS
Bandwidth
 MamNERAME | ;BAN%V\ggTH  RISETIME
7700 Series 150 MHz 24ns
7500 Series 90 MHz 3.9 ns
7400 Series 60 MHz 59 ns

20-MHz Bandwidth Mode; DC to 20 MHz within 2 MHz. AC
Coupled; 15 Hz or less (lower —3 dB point).

Deflection Factor— 5 mV/div to 20 V/div in 12 calibrated steps
(1-2-5 sequence). Accuracy is within 2% of GAIN adjustment at
0.1 V/div. Uncalibrated VARIABLE is continuous between steps
and to at least 50 V/div.

Input R and C— 1 MQ within 1% ; 5.8 pF within 0.6 pF (5 mV/div
to 50 mV/div), 3.4 pF within 0.4 pF (0.1 V/div to 1V/div), 2 pF
within 0.2 pF (2 V/div to 20 V/div).

Signal and Offset Range

. = i 4400 V to
41V to —1V| 420V to —20V 00 v

| 1:1  within 1% | 20:1 within 1.5% | 400:1 within 2%
-+0.5 mV +0.5 mV -+0.5 mV

200v (DC -+ |20V (DC 4200V (DC 4
Peak AC) (AC | Peak AC) (AC |Peak AC) (AC
Component to 50 | Component to 20 | Component to 40
kHz) MHz) MHz)

+200V
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. DC Stability—Drift with Time (constant ambient tem-

perature and line voltage): Short Term; 0.1 div or less
' per minute after 20 minute warm-up. Long Term;
0.3 div or less per hour after 20 minute warm-up. Drift with
Ambient Temperature (constant line voltage) 200 xV/°C or less.

Displayed Noise— 0.5 mV or 0.1 div, whichever is greater, in
FULL BANDWIDTH mode, measured tangentially.

Offset Function—An internal DC SOURCE, continuously variable
between 41V and —1V which may be used to offset the trace.
(See chart for OFFSET RANGE.) An OFFSET OUT Jack allows
monitoring of the offset voltage. OFFSET OUT source resistance
is 500 £ within 3%.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to +50°C (except as
noted).

Weights

Net weight 2.8 Ib 1.3 kg
Domestic shipping weight ~6 |b ~2.7 kg
Export-packed weight ~11 Ib ~5 kg

INCLUDED STANDARD ACCESSORIES

Instruction manual (070-0984-00); AC coupler (011-0110-00);
retractable hook tip (013-0106-00); bayonet ground (013-0085-
00); ground lead (nose), 3-inch (175-0849-00); ground lead
(screw-in), 3-inch (175-0848-00); ground lead (screw-in), 12-inch
(175-0848-02); three minigator clips (344-0046-00); two insulating
tubes (166-0404-01); hook tip (206-0114-00); GR/PROBE adapter
termination (50 2) (017-0088-00); 18-inch Offset Out cable (175-
1092-00).

FRIT-AMBLIEIER: . . . .o h  amsioion s diimmes cim vviais b oe $850

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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OSCILLOSCOPES
7000 SERIES

7A12

Dual-Trace Amplifier

@ DC-to-105 MHz BANDWIDTH

e 5mV/DIV to 5V/DIV
CALIBRATED DEFLECTION FACTORS

e DC OFFSET

The 7A12 is a dual-trace plug-in amplifier for use with all 7000-
Series mainframes. It is the basic building block for 3 or 4 trace
operation. It features constant bandwidth for all deflection fac-
tors, 5 operating modes, trigger source selectivity, trace OFFSET
with #1000 div range, color-keyed control grouping, and a trace
IDENTIFY function.

The high density of controls on a 2 5/8 inch by 5 inch front
panel was made possible, and very usable, by the development
and use of lighted push buttons for all except continuously
variable functions. The switches conserve space both in front
and behind the panel, provide faster operation (direct steps to
any position) and easy readability by backlighting.

CHARACTERISTICS
Bandwidth
BANDWIDTH RISETIME
. —3de -
7700 Series 105 MHz 3.4 ns
7500 Series 75 MHz 4.7 ns
7400 Series 55 MHz 6.4 ns

AC Coupled; 10 Hz or less (lower —3 dB point).

Deflection Factor—5 mV/div to 5V/div in 10 calibrated push
button steps (1-2-5 sequence). Accuracy is within 2% with GAIN
adjusted at 10 mV/div. Uncalibrated VARIABLE is continuous
between steps and to at least 12.5 V/div.

DC Offset Range—At least 41000 div to —1000 div (5 mV/div),
at least 4500 div to —500 div (10 mV/div to 5V div).

Max Input Voltage

5 mV/div to o b D e e o TedK 560V, DO or DG | Peak
10 mV/div 250 V continuous AC at 1 kHz or less

20 mV/div to 500V, DC or DC - Peak| 500V, DC or DC + Peak
5 V/div AC at 1 kHz or less AC at 1 kHz or less

Display Modes—Either single channel, 4+ up or inverted; alge-
braic addition; chopped or alternate electronic switching be-
tween channels. Chopped: successive 1 us segments (£0.2 us)
of each channel displayed at an approx 500 kHz rate. Alternate:
channels switched at the end of each sweep.

Input R and C— 1 MQ within 2% ; 24 pF within 1 pF.

Common-Mode Rejection Ratio—At least 10:1 at 40 MHz or less.

DC Stability—Drift with ambient temperature (constant line
voltage) 100 uV/°C or 0.01 div/°C or less, whichever is greater.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to 4-50°C (except as
noted).

Weights

Net weight 2.8 Ib 1.3 kg
Domestic shipping weight =6 Ib ~2.7 kg
Export-packed weight =11 Ib ~5 kg
7A12 DUAL-TRACE AMPLIFIER ... ....................... $850

Includes instruction manual (070-0977-00).

PROBES

Probes are not supplied with the 7A12 and are ordered sep-
rately to fit the application.

The P6053 (10X) probe is recommended for use with the 7A12 for
frequency response and CRT Readout compatibility. Other Tek-
tronix probes may be used, but may not be directly compatible
(consult your Tektronix Field Engineer or Representative).

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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7A13

Differential Comparator Amplifier

@ DC-to-100 MHz BANDWIDTH

e 1 mV/DIV to 5V/DIV
CALIBRATED DEFLECTION FACTORS

@ 20,000:1 CMRR
© 10,000 cm EFFECTIVE SCREEN HEIGHT

The 7A13 is a differential comparator plug-in amplifier for all
7000-Series mainframes. It incorporates a number of perfor-
mance features which make it particularly versatile, especially
in multi-trace combination with other 7000-Series vertical plug-
ins. Following is a treatment of the three operational areas which
describe the functions of the 7A13.

As a conventional amplifier the 7A13 has excellent and constant
bandwidth over the 1 mV/div to 5 V/div deflection factor range.
The bandwidth is selectable at FULL (100 MHz in the 7704, 75
MHz in the 7500-Series), or 5 MHz for best displayed noise con-
ditions during low-frequency applications. The -+ or — INPUTS
allow normal or inverted displays.

As a differential amplifier the 7A13 maintains its conventional
features and provides a balanced (4 and —) input for applica-
tions requiring rejection of a common-mode signal. The CMRR is
20,000:1 from DC to 100 kHz, derating to 250:1 at 20 MHz. The
unit can reject up to 10 V of common-mode signal at a deflec-
tion factor setting of 1 mV/div, increasing to 100V rejection
potential at 10 mV/div (X10 Vc pulled) and 500V at 0.1 V/div.

As a comparator amplifier the 7A13 utilizes its differential ca-
pabilities, but provides an accurate (0.1%) positive or negative
internal offsetting voltage covering the common-mode signal
range of the unit. A signal of up to =10V may be applied to an
input (+ or —) at a deflection factor setting of 1 mV/div and,
with an opposing Vc (offset voltage), viewed in 10,000 segments
of 1 mV. The offset voltage is also available as an output for
external monitoring.

CHARACTERISTICS
Bandwidth
MAINFRAME = aAN%stgTH ' RISETIME
7700 Series 100 MHz 3.5 ns
7500 Series 75 MHz 4.7 ns
7400 Series 55 MHz 6.4 ns

5 MHz Bandwidth Mode; DC to 5MHz within 500 kHz. AC
Coupled; 10 Hz or less (lower —3 dB point).
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Deflection Factor— 1 mV/div to 5 V/div in 12 calibrated steps
(1-2-5 sequence). Accuracy is within 1.5% with GAIN adjusted
at 1 mV/div. Uncalibrated VARIABLE is continuous between
steps and to at least 12.5 V/div.

Input R and C— 1 MQ within 0.15% ; 20 pF within 0.4 pF. R in =~
o0, is available in the 1 mV to 50 mV/div range, selectable by
an internal switch.

Signal Range

D’jEFLE’cT,ldNQ ' , 10mV to 50 mV/div |01V to 0.5 V/div

FACTOR ~1mV to (X10 Vc out) and (X10 Vc out) and

SETTINGS 50mV/div | 01V to 05V/div| 1V to5V/div

BETHENSe | ooy | wev ss0y

SRDORE | +1ov +100 V +500 V
+40V -+ 400 V =+500 V

+500 V

O
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OSCILLOSCOPES
7000 SERIES

7A13

Differential Comparator Amplifier

e*x Input Gate Current— 0.2 nA or less from 0°C to 435°C;

2nA or less at +35°C to -}-50°C.

DC Stability—Drift with Time (constant ambient temperature
and line voltage): Short Term; 1 mV P-P or 0.1 div, or less
(whichever is greater) over any 1-minute interval after 20 minutes
warm-up. Long-Term; 1 mV P-P or 0.1 div, or less (whichever
is greater) during any 1-hour interval after 20 minutes warm-up.
Drift with Ambient Temperature (constant line voltage) 2 mV/
10°C or 0.2 div/10°C, or less, whichever is greater.

Displayed Noise (Tangentially Measured)—With X10 Vc in, 400
uV (200 vV RMS) or less at 1 mV/div; 0.2 div or less at 2 mV/
div to 5 mV/div; 0.05 div or less at 10 mV/div to 5 V/div. With
X10 Vc out, 0.4 div or less at 10 mV/div to 0.5 V/div.

Overdrive Recovery— 1 us to recover to within 1.5 mV and 0.1
ms to recover to within 0.5 mV after the removal of an over-
drive signal between 410V and —10V, regardless of overdrive
signal duration.

Internal Comparison Voltage—Range, 0V to £10V; accuracy,
* (0.1% of setting, +5 mV); electrical zero, 0.5 mV or less;
Vc output R, approx 15 kQ.

Common-Mode Rejection Ratio

I I
C]MRR Specificalltion (@ mV/divI to 50 mV/div |only)
e==== P-P Amplitude Sinusoid Test Signal
E v 20,000:1
P |
S 10,000:1
Z
o
w [id
= =
F 20 4 o
z 1000:1
s 10 .
< N\,
& N
o \\
v4 Verification Points \\
1 | I ¥ 100:1
DC 10 kHz 100 kHz 1 MHz 10 MHz 100 MHz
FREQUENCY

At least 2000:1, 10 mV/div to 50 mV/div (X10 Vc out) and 0.1 V/
div to 5 V/div. AC Coupled input at least 500:1 at 60 Hz.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to +50°C (except as
noted).

Weights

Net weight 3.1 1b 1.4 kg
Domestic shipping weight ~6 Ib ~2.7 kg
Export-packed weight ~11 Ib ~5 kg
7A13 DIFFERENTIAL COMPARATOR AMPLIFIER ..... . ... .. $1100

Includes instruction manual (070-1113-00).

PROBES

Probes are not supplied with the 7A13 and are ordered sep-
arately to fit the application.

The P6053 (10X) probe is recommended for use with 7A13 for
bandwidth and CRT Readout compatibility.

The P6055 (10X) low-capacitance probe is recommended for
the 7A13’s differential capabilities. It also has CRT Readout
compatibility.

The P6055 probe can be adjusted to match preamplifier nominal
input capacitance ranging from 20 pF to 47 pF. The attenuation
ratio can be adjusted to 10X to compensate for differences in
the input resistance of the preamplifier. When two P6055 Probes
are used to drive the two inputs of a differential amplifier, the
ability to change the attenuation ratio of one probe versus the
other helps to maintain the common-mode rejection ratio of
the system. The bandwidth and risetime of the 7A13/P6055
combination with the 7000-Series mainframes is as follows.

 MAINFRAME  RISETIME
| 7700 Series 5.4 ns
7500 Series 6.4 ns
7400 Series 7.8 ns

Other Tektronix probes may be used, but may not be directly
compatible (Consult your Tektronix Field Engineer or Repre-
sentative).

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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7A14

Current Probe Amplifier

OSCILLOSCOPES
7000 SERIES

@ 25 Hz-to-105 MHz BANDWIDTH

e 1 mA/DIV to 1A/DIV
CALIBRATED DEFLECTION FACTORS

The 7A14 is an AC current probe amplifier for all 7000-Series
mainframes. It provides constant bandwidth, dependent on the
current probe and mainframe over the 1 mA/div to 1 A/div cali-
brated deflection factors (see bandwidth specifications). POLAR-
ITY is selectable, -UP or INVERT, as is BANDWIDTH, FULL or
20 MHz.

CHARACTERISTICS

Bandwidth

7700 Séries 105 MHz 7.0 ns 3.4 ns

7500 Series 45 MHz 75 MHz 7.8ns 4.7 ns
7400 Series 40 MHz 55 MHz 8.8 ns 6.4 ns

20 MHz Bandwidth mode; 20 MHz within 3 MHz. Lower —3 dB
Point; with P6021, 25 Hz or less (4+20°C to -+75°C), 30 Hz or
less (0°C to +20°C); with P6022, 250 Hz or less.

Deflection Factor—1 mA/div to 1 A/div in 10 calibrated steps
(1-2-5 sequence). Accuracy is within 2% with GAIN adjusted
at 10 mA/div. The VARIABLE is continuous between steps
and to at least 2.5 A/div.

Displayed Noise— 0.2 div or less throughout the calibrated de-
flection factor range, measured tangentially.

Input Characteristics

15 A P-P to 5 MHz, de-
creasing to 1A P-P at
100 MHz.

6 A P-P to 10 MHz, de-
creasing to 2A P-P at
150 MHz.

25 A peak, limited to an
Amp-second product of
2.0 A-ms or 5.3 A RMS.

25 A peak, limited to an
Amp-second product of
30 A-us or 2.1 A RMS.

600 V (DC -+ peak AC)

600 V (DC 4 peak AC)

05A

0.2A

0.03 Q at 1 MHz, increas-
ing to 1.0 2 at 60 MHz.

0.03 @ at 1 MHz, increas-
ing to 0.7 Q@ at 175 MHz.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to +50°C (except as
noted).

Weights

Net weight 21 1b 1kg
Domestic shipping weight =5 Ib ~2.3 kg
Export-packed weight ~11 |b ~5 kg
7A14 CURRENT PROBE AMPLIFIER ...... .. ............... $575

Includes instruction manual (070-0979-00).

PROBES

Probes are not supplied with the 7A14 and are ordered separate-
ly to fit the application.

The P6021 and P6022 AC current probes are designed for use
with the 7A14. The probes can be interchanged without gain ad-
justment due to the special BNC input connector which senses
the type of probe and switches internal compensation circuits.
Both probes are the quick-connect, locking-jaw type.

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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7A15

Single-Trace Amplifier

e DC-to-75 MHz BANDWIDTH

e 5mV/DIV to 5V/DIV
CALIBRATED DEFLECTION FACTORS

The 7A15 is a wideband plug-in amplifier for all 7000-Series
mainframes. It features constant bandwidth over all the deflec-
tion factor settings. The two vertical mainframe channels allow
the 7A15 to be used alone, or with another vertical unit for dual-
trace operation. Polarity of the display is selectable. The 7A15
can also be used in the horizontal channels for X-Y operation.

CHARACTERISTICS
Bandwidth

7700 Series 75 MHz 4.7 ns
7500 Series 60 MHz 5.9 ns
7400 Series 50 MHz 7.0 ns

AC Coupled, 2 Hz or less (lower —3 dB point).

Deflection Factor— 5 mV/div to 5V/div in 10 calibrated steps
(1-2-5 sequence). Accuracy is within 2% with GAIN adjusted at
10 mV/div. Uncalibrated VARIABLE is continuous between steps
and to at least 12.5 V/div.

Input R and C— 1 MQ within 2% ; 20 pF within 1.5 pF.

Max Input Voltage— 500V (DC -+ Peak AC). AC component
500 V P-P maximum, 1 kHz or less.

DC stability—Drift with Time (constant ambient temperature and
line voltage): Short Term; 250 xV/min P-P or 0.05 div, whichever
is greater, 1 hour after turn-on. Long Term; 250 uV/hr P-P or
0.05 div, whichever is greater, 1 hour after turn-on. Drift with
Ambient Temperature (constant line voltage) is 100 uV/°C or less.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to +50°C (except as

noted).

Weights

Net weight 21 Ib 1 kg
Domestic shipping weight =5 lb ~10 kg
Export-packed weight ~4.5 kg

=10 Ib

7A15 AMPLIFIER

Includes instruction manual (070-1044-00).

PROBES
Probes are not supplied with the 7A15 and are ordered sepa-
rately to fit the application.

The P6053 (10X) probe is recommended for use with the 7A15 for
frequency response and CRT Readout compatibility. Other
Tektronix probes may be used, but may not be directly com-
patible (consult your Tektronix Field Engineer or Representa-
tive).

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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7A16

Single-Trace Amplifier

® DC-to-150 MHz BANDWIDTH

@ 5mV/DIV to 5V/DIV
CALIBRATED DEFLECTION FACTORS

The 7A16 is a wideband plug-in amplifier for all 7000-Series
mainframes. It features constant bandwidth over the deflection
factor range of 5 mV/div to 5V/div. Polarity of the display is
selectable, as is bandwidth, which can be either FULL or limited
to 20 MHz for low frequency applications. The 7A16 should be
considered as half the vertical capability. The two vertical main-
frame channels allow the 7A16 to be used alone, or with another
single-trace vertical unit for dual-trace operation. The 7A16 can
also be used in the horizontal channel for X-Y operation.

CHARACTERISTICS
Bandwidth
~ MAINFRAME ”BAnbswgngf ‘ RISETIME
7700 Series 150 MHz 2.4 ns
7500 Series 90 MHz 3.9ns
7400 Series 60 MHz 5.9 ns

20 MHz Bandwidth Mode; DC to 20 MHz within 3 MHz. AC
Coupled; 10 Hz or less (lower —3 dB point).

Deflection Factor— 5 mV/div to 5V/div in 10 calibrated steps
(1-2-5 sequence). Accuracy is within 2% with GAIN adjusted at
10 mV/div. Uncalibrated VARIABLE is continuous between steps
and to at least 12.5 V/div.

Input R and C— 1 MQ within 2% ; 15 pF within 0.5 pF.

Max Input Voltage— 500 V, 500 V P-P AC, 1 kHz or less (100 mV/
div to 5V/div); 100V, 100V P-P AC, 1 kHz or less (5 mV/div to
50 mV/div). AC Coupled, 500V DC.

DC Stability—Drift with Time (constant ambient temperature and
line voltage): Short Term; 250 uV/min P-P or 0.05 div whichever
is greater, 1 hour after turn-on. Long Term; 250 uV/hr P-P or
0.05 div whichever is greater, 1 hour after turn-on. Drift with
Ambient Temperature (constant line voltage) is 100 xV/°C or less.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to +50°C (except as
noted).
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Weights

Net weight 1.8 Ib 0.8 kg
Domestic shipping weight =5 Ib ~2.3 kg
Export-packed weight ~10 Ib ~4.5 kg
7A16 AMPLIFIER ... ... . .. .. ... ... . ... ... ... $600

Includes instruction manual (070-0980-00).

PROBES

Probes are not supplied with the 7A16 and are ordered separate-
ly to fit the application.

The P6053 (10X) probe is recommended for use with the 7A16
for frequency response and CRT Readout compatibility. Other
Tektronix probes may be used but may not be directly com-
patible (consult your Tektronix Field Engineer or Representa-
tive).

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page

OSCILLOSCOPES
7000 SERIES




OSCILLOSCOPES
7000 SERIES

@ DC-to-75 MHz BANDWIDTH

e 5mV/DIV to 5V/DIV
CALIBRATED DEFLECTION FACTORS

The 7A18 is a dual-trace plug-in amplifier for use with the
7000-Series mainframes. It is the basic building block for 3
or 4 trace operation. It features constant bandwidth for all
deflection factors, 5 operating modes, trigger source selectiv-
ity, color-keyed control grouping, and a trace IDENTIFY func-
tion.

CHARACTERISTICS
Bandwidth
7700 Series 75 MHz 4.7 ns
7500 Series 60 MHz 5.9 ns
7400 Series 50 MHz 7.0 ns

‘AC Coupled; 10 Hz or less (lower —3 dB point).

Deflection Factor— 5 mV/div to 5V/div in 10 calibrated steps
(1-2-5 sequence). Accuracy is within 2% with GAIN adjusted
at 10 mV/div. Uncalibrated VARIABLE is continuous between
steps and to at least 12.5 V/div.

Input R and C— 1 M@ within 2% ; 20 pF within 0.5 pF.

Max Input Voltage—DC Coupled: 250V (DC - Peak AC); AC
component 500V P-P maximum, 1kHz or less. AC Coupled:
500V (DC + Peak AC); AC component 500V P-P maximum,
1 kHz or less.

DC Stability—Drift with ambient temperature (constant line
voltage) is 0.01div/°C. Drift with time (ambient temperature
and line voltage constant) 0.02 div in any one minute after 1
hour warm-up.

Common-Mode Rejection Ratio—At least 20:1, DC to band-
width limit.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to +50°C (except
as noted).

Weights

Net weight 25 b 1.1 kg
Domestic shipping weight ~6 |Ib =27 kg
Export-packed weight =11 'lb ~5 kg
7A18 DUAL-TRACE AMPLIFIER ... ... ... ... ... ....... ... $535
Includes instruction manual (070-1126-00).

7R18, without readout compatibility, Option 1 ... ... ... .. ... $500
Includes instruction manual (070-1126-00).

READOUT CONVERSION KIT (040-0585-00) ................. $35

PROBES

Probes are not supplied with the 7A18 and are ordered sep-
arately to fit the application.

The P6053 (10X) Probe is recommended for use with the 7A18
for frequency response and CRT Readout compatibility. The
P6054 (10X) Probe is recommended when readout compatibil-
ity is not required. Other Tektronix probes may be used, but
may not be directly compatible (consult your Tektronix Field
Engineer or Representative).

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7TA22

Differential Amplifier

e DC-to-1 MHz BANDWIDTH

e 10 »V/DIV to 10V/DIV
CALIBRATED DEFLECTION FACTORS

o 100,000:1 CMRR

o SELECTABLE UPPER and LOWER —3dB POINTS
o DC OFFSET

o 10 4V/HOUR DC DRIFT*

The 7A22 is a differential amplifier for use with all 7000-Series
mainframes. Basic performance features are 10 uV/div to 10 V/
div deflection factors, DC to 1 MHz bandwidth with selectable HF
and LF —3dB POINTS, common mode rejection ratio of
100,000:1 at 10 uV/div, DC coupled, differential signal range
+1V at 10 uV/div, and a DC OFFSET feature with =1V range
+100,000 div at 10 xV/div.

There are many factors which affect the usability of high-gain,
wideband differential amplifiers. Noise (if excessive) can make
the high-gain positions unusable. Displayed noise (grounded in-
puts) is held to 16 xV at 10 xV/div, tangentially measured at full
bandwidth. Since noise is related to bandwidth, the displayed
noise can be greatly reduced with the HF —3 dB POINT selector
when the application allows. DC drift can also hinder measure-
ments if the trace moves offscreen rapidly. Drift with time in the
7A22 is specified at 5uV per minute and 10 uV per hour at
10 uV/div. Drift with temperature is 50 uV/°C or less. Low
amplitude signals often ride a small DC component, perhaps a
few millivolts, which would place a DC-coupled display offscreen
at 10 uV/div. There are three ways to reject this DC voltage in
the 7A22: (1) AC coupled input if the signal frequency is high
enough to be unaffected (2 Hz, LOWER —3 dB POINT). (2) AC
coupling with the LF —3 dB POINT selector which allows lower
bandwidth selection down to 0.1Hz. (3) DC OFFSET which
utilizes the differential feature and supplies an internal DC volt-
age to offset, or reject, the DC signal component. These factors,
and more, make the 7A22 well suited for measurements in the
difficult low-amplitude low-frequency area.

*With constant temperature. See DC STABILITY specifications.

O

CHARACTERISTICS

Bandwidth—HF —3 dB point; selectable in 9 steps (1-3 sequence)
from 100 Hz to 1 MHz, accurate within 10% of selected fre-
quency, risetime in 1 MHz position is 350 ns =9%. LF —3dB
point; selectable in 6 steps (1-10 sequence) from 0.1 Hz to 10
kHz, accurate within 12% of selected frequency, the switch also
contains DC and DC with OFFSET positions. AC Coupled at
input, 2 Hz or less.

Deflection Factor— 10 uV/div to 10 V/div in 19 calibrated steps
(1-2-5 sequence). Accuracy is within 2% with GAIN adjusted at
1 mV/div. Uncalibrated VARIABLE is continuous between steps
and to at least 25 V/div.

Input R and C— 1 MQ within 1% ; 47 pF within 2.5 pF.

Max Input Gate Current—Differentially measured, 40 pA
(+25°C) and 200 pA (-+50°C) at 10 uV/div to 10 mV/div; 10 pA
(+25°C) and 20 pA (450°C) at 20 mV/div to 10 V/div. Single
ended, one half the differential measurement. Display shift is
+4 div (4+25°C) and =20 div (450°C) at 10 uV/div (AC
coupled).

OSCILLOSCOPES
7000 SERIES

-




OSCILLOSCOPES
7000 SERIES

7A22

Differential Amplifier

Signal and Offset Range

=10V +1000 V

+100 V +500 V

+15V +200V +500V

+500 V
DC rejection, at least 4 x 10%:1

+1Vv 410V -+100 vV +1?00 v
to 0
—1V —10V —100 V —1000 V

DC Stability—Drift with Time (constant ambient temperature and
line voltage): Short Term; 5uV (P-P) or 0.1 div whichever is
greater in any minute after 1 hour warm-up. Long Term; 10 uV
(P-P) or 0.1 div whichever is greater in any hour after 1 hour
warm-up. Drift with Ambient Temperature (constant line voltage)
is 50 uV/°C or less.

Displayed Noise— 16 uV or 0.1 div (whichever is greater) at maxi-
mum bandwidth, source resistance 25 Q or less, measured tan-
gentially.

Overdrive Recovery— 10 us or less to recover within 0.5% of

qero level after removal of a test signal applied for 1s (signal

mplitude not to exceed differential dynamic range). A front
panel OVERDRIVE light indicates an overdrive condition is being
approached.

Common-Mode Rejection Ratio (for signals not exceeding com-
mon-mode signal range)
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FREQUENCY

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to +50°C (except as
noted).

Weights

Net weight 26 Ib 1.2 kg
Domestic shipping weight =6 b ~2.7 kg
Export-packed weight =11 1b ~5 kg
7A22 DIFFERENTIAL AMPLIFIER ... ... ... . ... ......... $500
Includes instruction manual (070-0931-00).

PROBES

Probes are not supplied with the 7A22 and are ordered sepa-
rately to fit the application.

The P6052 (10X) probe is recommended for use with the 7A22
for bandwidth and CRT Readout compatibility. The P6055 (10X)
low-capacitance probe is recommended for the 7A22’s differen-
tial capabilities. It also has CRT Readout compatibility. Other
Tektronix probes may be used but may not be directly com-
patible (consult your Tektronix Field Engineer or Representa-
tive).

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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7B50 and 7B51

Time Bases

OSCILLOSCOPES
7000 SERIES

TIME BASE

DELAYING TIME BASE

FEATURES OF BOTH TIME BASES

@ 5ns/DIV to 5s/DIV CALIBRATED TIME BASE
® PEAK-TO-PEAK AUTO TRIGGERING

The 7B50 and 7B51 are horizontal TIME-BASE units designed
primarily for use with the 7500-Series mainframes to provide
bandwidth/sweep speed compatibility. However, the 7B50 and
7B51 may be used in any 7000-Series mainframe. They are
identical units except in two particulars. In combination, they
provide a delaying-sweep mode of operation; the 7B51 being the
DELAYING SWEEP and the 7B50 the DELAYED SWEEP. The
7B50 also has a horizontal amplifier input for uncalibrated X-axis
deflection from an external source.

The calibrated TIME/DIV range is from 5 ns/div to 5s/div. The
5 ns/div rate, obtained with the X10 MAGNIFIER, complements
the 3.9-ns risetime capability of the 7500-Series vertical systems.

Triggering control is very flexible with 12 push-button positions
to program MODE, method of COUPLING, and SOURCE. For
routine applications, hands-off triggering is accomplished by
actuating the three upper-most push-button switches: INT
SOURCE, AC COUPLING, and P-P AUTO MODE—the most com-
monly used combination. The P-P AUTO MODE provides a
baseline trace in the absence of a signal and a triggered trace
at any position of the LEVEL/SLOPE control when a signal of
0.5 div or greater is present. Except for the selection of 4- or —
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® TRIGGERING TO 100 MHz
® SINGLE-SWEEP OPERATION

SLOPE this mode is completely automatic. The other triggering
positions are useful for specific applications.

The triggering frequency range is from DC to 100 MHz, selectable
within that range by the method of COUPLING. AC LF REJ at-
tenuates undesirable trigger components below 30 kHz (60 Hz
would be almost totally rejected); AC HF REJ attenuates high-
frequency components (above 50 kHz) which can cause triggering
problems during low-frequency applications. SINGLE-SWEEP
functions with lighted READY indicators and manual reset are
associated with the trigger MODE controls.

For delaying-sweep operation, the 7B51 (occupying the A hori-
zontal channel) contains the DELAY TIME MULTIPLIER and con-
trol circuitry to release the 7B50 DELAYED SWEEP (B horizontal
channel) at a predetermined point during the delaying sweep.
After release, the delayed sweep can be programmed to begin
immediately or wait for the next trigger event.

Both units can be used singly in all 7000-Series mainframes
or in combination to add the delaying-sweep function. Ind
pendent dual-sweep operation is possible only in mainframes
with two horizontal amplifiers using CHOP or ALT modes.




OSCILLOSCOPES
7000 SERIES

7B50 and 7B51

Time Bases

Characteristics are common to both units unless otherwise noted.

Sweep Rate— 0.05 us/div to 5 s/div in 25 steps (1-2-5 sequence).
5 ns/div is the fastest calibrated sweep rate, obtained with the
X10 MAGNIFIER. The uncalibrated VARIABLE is continuous
between steps and to 12.5 s/div.

Sweep Accuracy—Measured over the center 8 div, with the 7500-
Series mainframe calibrator.

 TiME/BIY. | UNMA
. L . ,+1,5°Q: S
| : 350 -
5s/div to 0.1s/
iR 3% i s s
div
;.Slg/rr&?{div to 0.5 2% 39% 2.5% 4%

DELAYING SWEEP CHARACTERISTICS (7B51 ONLY)

Delay Time Multiplier Range— 0 to 10 times the TIME/DIV set-
ting.

Delay Time Accuracy— 5s/div to 1s/div within 2%; 0.5 s/div
to 1 us/div within 1%.

Multiplier Incremental Linearity—Within 0.2% of full scale.

Differential Time Measurement Accuracy—Within 1% and 2
minor dial div for 1us to 0.5s delay time; within 2% and 2
‘minor dial div for 1s to 5s delay time.

Jitter— 1 part or less in 50,000 of X10 the TIME/DIV setting.

TRIGGERING
~ COUPLING TRIGGERING
. FREQUENCY RANGE
30 Hz - 10 MHz
AC 10 MHz - 100 MHz
30 kHz - 10 MHz
AC LF REJ* 150 kHz - 10 MHz
10 MHz - 100 MHz
AC HF REJ 30 Hz - 50 kHz
DC - 10 MHz
bc 10 MHz - 100 MHz

*Will not trigger on sinewaves of 3 div or less INT or 1.5 V EXT below 120 Hz.

P-P Auto Operation— 0.5 div INT, 250 mV EXT from 200 Hz to
10 MHz; 1.5 div INT, 750 mV EXT from 10 MHz to 100 MHz.

CHARACTERISTICS

Single Sweep—Triggering requirements are the same as normal
sweep. When triggered, sweep generator produces one sweep
only until manually or remotely reset.

Internal Trigger Jitter— 1 ns or less at 75 MHz.

Ext Trigger Input—Max input voltage is 500 V (DC -+ peak AC),
500V (P-P AC) at 1 kHz or less. Input R and C is 1 MQ within
2%, 20 pF within 2 pF. The level range (excluding P-P AUTO) is
at least 4-3.5V to —3.5V in EXT, at least +35V to —35V in
EXT = 10.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to +50°C (except as
noted).

EXT HORIZONTAL INPUT (7B50 ONLY)

Deflection Factor—Minimum deflection factor is 90 mV/div
within 10 mV/div when in EXT source with variable fully CW;
minimum deflection factor is 900 mV/div within 110 mV/div
when in Ext = 10 source position with variable fully CW. The
VARIABLE is continuous between steps and to at least 9 V.

Frequency Response (measured in 7500-Series mainframes)

: | ueeer —3a8
AC 500 kHz
AC LF REJ 70 kHz 500 kHz
AC HF REJ 16 Hz 100 kHz
DC DC 500 kHz
Weights (Apply to both plug-ins)
Net weight 29 Ib 1.3 kg
Domestic shipping weight ~6 Ib ~2.7 kg
Export-packed weight =11 b 6 kg
7B50 TIME-BASE .. ... . .. ... ... ... $450
Includes instruction manual (070-0975-00).
7B51 DELAYING TIME-BASE .. ... ...................... ... $510

Includes instruction manual (070-0976-00).

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7B52 and 7B53N

Dual Time Bases

OSCILLOSCOPES ,
7000 SERIES

® 5ns/DIV to 5s/DIV CALIBRATED TIME BASE
® CALIBRATED MIXED SWEEP

The 7B52 Dual Time-Base is designed specifically for use with
the 7503 Mainframe; however it is compatible with all 7000-
Series Oscilloscopes. The 7B53N Dual Time Base is designed
specifically for use with Tektronix 7000-Series Oscilloscopes
without CRT Readout (7403N and R7403N); however, it also
is compatible with all 7000-Series Oscilloscopes. The 7B52
and 7B53N feature calibrated sweeps from 5s/div to 50 ns/div
(5 ns/div with X10 MAGNIFICATION), triggering to 100 MHz and
four different display modes.

The display modes are main sweep (MAIN SWP), intensified
sweep (INTEN), delayed sweep (DLY’D), and mixed sweep
(MIXED). Each mode is easily selected by four separate, lighted
push-button switches (not lighted in the 7B53N) and two con-
centric TIME/DIV or DLY TIME controls. The TIME/DIV or
DLY TIME controls are used to select two sweep speeds, one
faster than the other, when the time base is operated in the
INTEN, DLY’D or MIXED MODE.

When the MAIN SWP push button is pressed, the display is at
the slower sweep speed; when the INTEN push button is pressed,
the main sweep is intensified for a period of time determined by
the faster sweep speed. Pressing the DLY’D push button displays
only the intensified segment of the main sweep at the faster of
the two sweep speeds. Pressing the MIXED push button com-
bines the slower and faster sweep speeds into one display. The
main sweep is displayed at the slower speed from the beginning
of sweep to a selectable point on the main sweep. Past this
point, the sweep is displayed at the faster of the two sweep
speeds. The intensified zone, delayed sweep and mixed sweep
may be initiated at any point on the main sweep determined by
the DLY TIME MULT.

The delayed sweep may be operated in either a triggered or
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FEATURES OF BOTH TIME BASES

© TRIGGERING to 100 MHz
® SINGLE-SWEEP OPERATION

untriggered (free run) mode. The mode is selected by a dual-
purpose (push-push) control which is flush with the front panel
in its latched position. In the latched position, the delayed sweep
free runs after the delay time. When pressed, the control un-
latches (out position) and switches the delayed sweep to a trig-
gerable mode. In the unlatched position, the control is also the
delayed sweep trigger LEVEL control.

The 7B52 and 7B53N are designed so that the user may easily
operate the time base in the many applications where delayed
sweep and increased measurement accuracy are mandatory.

The main sweep triggering controls include 12 lighted, push-
button switches (not lighted in the 7B53N) and a LEVEL/SLOPE
control which provides wide trigger flexibility. With this wide
range of triggering options, the operator may quickly select
the proper trigger mode even for specific applications. Trig-
gering for routine applications can usually be solved by actu-
ating the three upper-most push-button switches.

The DC to 100 MHz triggering frequency range is selectable by
the COUPLING CONTROLS. AC LF REJ attenuates undesirable
frequencies below 30 kHz which can cause triggering problems
during high-frequency applications. AC HF REJ attenuates high-
frequency components above 50 kHz which can cause triggering
problems during low-frequency applications. In the INT (internal)
mode, the trigger signal is coupled from the plug-in to the time
base. This provides triggering from a single source for time-
related, multiple-trace displays.

A
The DLY’D TRIG IN connector serves a dual purpose. It is thc(j

external input connector for the delgyed trigger circuit when
the delayed SOURCE switch is set to EXT (out). When the de-
layed SOQURCE switch is set to INT (in), this connector pro-
vides a delayed gate output.

O
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OSCILLOSCOPES
7000 SERIES

7B52 and 7B53N

Dual Time Bases

MAIN (DELAYING) SWEEP

Sweep Rate— 0.05 us/div to 5 s/div in 25 steps (1-2-5 sequence).
5 ns/div is the fastest calibrated sweep rate, obtained with the
X10 MAGNIFIER. The uncalibrated VARIABLE is continuous
between steps and to 12.5 s/div. The variable control is switch-
able between main and delayed sweep (7B53N only).

Sweep Accuracy—Measured over the center 8 div.

- - __UNMAGNIFIED | MAGNIFIED
 TIME/DIV +152Cto | 0°Cto | ti5°Cto | 0°Cto
| =see | aspec _kesec | ds0°c
g'S/divdt°00é1 s;
iv an .2 us
div to 0.05us/ | 3% A e 8%
div
50 ms/div to 0.5
us/div 2% 3% 2.5% 4%

Delay Time Accuracy— 5 s/div to 1 s/div, within 2%; 0.5 s/div
to 1 us/div, within 1%.

Delay Time Multiplier Range— 0 to 10 times the TIME/DIV set-
ting.

Delay Time Multiplier Incremental Linearity—Within 0.2% of
full scale.

Differential Time Measurement Accuracy—Within 1% and 2
minor dial divisions for 1us to 0.5s delay times. Within 2%
and 2 minor dial divisions for 1s to 5s delay times.

Jitter— 1 part or less in 20,000 of X10 the TIME/DIV setting.

Triggering
COUPLING TRIGGERING MIN SIGNAL REQUIRED
FREQUENCY RANGE INT EXT
AC 30 Hz - 10 MHz 0.3 div 100 mV
10 MHz - 100 MHz 1.5 div 500 mV
30 kHz - 10 MHz 0.3 div
AC LF REJ* 150 kHz - 10 MHz 100 mV
10 MHz - 100 MHz 1.5 div 500 mV
AC HF REJ 30 Hz - 50 kHz 0.3 div 100 mV
be DC - 10 MHz 0.3 div 100 mV
10 MHz - 100 MHz 1.5 div 500 mV

*Will not trigger on sinewaves of 3 div or less INT or 1.5 V EXT below 120 Hz.

Single Sweep—Triggering requirements are the same as normal
sweep. When triggered, sweep generator produces one sweep
only until manually or remotely reset.

Internal Trigger Jitter—1 ns or less at 75 MHz.
External Trigger Input—Max input voltage is 500 V (DC -+ peak
AC), 500V P-P AC at 1 kHz or less. Input R and C is 1 MQ within

2%, 20 pF within 2pF. LEVEL range is at least +1.5V to
—1.5V in EXT, at least 415V to —15V in EXT = 10.

DELAYED SWEEP

Sweep Rate—0.05 us/div to 0.5s/div in 22 steps (1-2-5 se-
quence). 5ns/div is the fastest calibrated sweep rate, ob-
tained with the X10 MAGNIFIER. The uncalibrated VARIABLE
is continuous between steps to at least 1.25 s/div and is switch-
able between the main and delayed sweep (7B53N only).

CHARACTERISTICS

Sweep Accuracy—Measured over the center 8 div.
. , ~ UNMAGNIFIED MAGNIFIED

~ TIME/DIV +15°%C to | 0°Cto | +15°C to 0°C to
; ; _ t3s5C _ +50°C +35°C _150°C

Lo/ o]

S v an b

us/div to 0.05 A o i B4

ws/div

0 05 | S, 4% 3.5% 5%

Delayed Sweep Gate—Output voltage is approximately 3.5V
into at least 10 k@ shunted by 100 pF or less. Risetime is 50 ns
or less, output R is 1 k2 within 10%. Gate is available at the
DLY'D TRIG IN connector when the delayed sweep source
switch is set to INT.

Triggering
= . . | MIN SIGNAL REQUIRED =
] TRIGGERING - : -
COUPLING FREQUENCY RANGE |  INT . EXT
AC 30 Hz - 10 MHz 0.3 div 150 mV
10 MHz - 100 MHz 1.5 div 750 mV
DC DC - 10 MHz 0.3 div 150 mV
10 MHz - 100 MHz 1.5 div 750 mV

Internal Trigger Jitter— 1 ns or less at 75 MHz.

External Trigger Input—Max input voltage is 500 V (DC - peak
AC), 500V P-P AC at 1kHz or less. Input R and C is 1 MQ
within 2%, 20 pF within 2 pF. LEVEL range is at least 3.5V
to —3.5V in EXT.

MIXED SWEEP
Sweep Accuracy—Within 2% plus measured MAIN sweep er-
ror. Exclude the following portions of MIXED Sweep: First
0.5 div after start of MAIN sweep display and 0.2 div or 0.1 us
(whichever is greater) after transition of MAIN to DELAYED
sweep.
EXT HORIZONTAL INPUT

Deflection Factor— 10 mV/div within 10% when in EXT, MAG
X10; 100 mV/div within 10% when in EXT; 1 V/div within 10%
when in EXT = 10.

Frequency Response

COUPLING LOWER —3 dB UPPER —3dB
AC 40 Hz 2 MHz

AC LF REJ 16 kHz 2 MHz

AC HF REJ 40 Hz 100 kHz
DC DC 2 MHz

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to +-50°C (except
as noted).

Weights (Either plug-in)

Net weight 3.3 Ib 1.5 kg
Domestic shipping weight =7 b ~3.2 kg
Export-packed weight =12 |b ~5.4 kg
IB5S2DUALTIMEBASE . .. ... ... 0 .l iiiiiiiiiieii $900
Includes instruction manual (070-1043-00).

7B53N DUAL TIME BASE (without readout) ................ $750

Includes instruction manual (070-1125-00).

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7B70 and 7B71

Time Bases

OSCILLOSCOPES
7000 SERIES

TIME BASE

DELAYING TIME BASE

FEATURES OF BOTH TIME BASES

@ 2ns/DIV to 5s/DIV CALIBRATED TIME BASE
® PEAK-TO-PEAK AUTO TRIGGERING

The 7B70 and 7B71 are horizontal TIME-BASE units intended
primarily for use with the 7700-Series mainframes to provide
bandwidth/sweep speed compatibility. However, the 7B70 and
7B71 may be used in any 7000-Series mainframe. They are
identical units except in two particulars. In combination, they
provide a delaying-sweep mode of operation; the 7B71 being
the DELAYING SWEEP and the 7B70 the DELAYED SWEEP.
The 7B70 also has a horizontal amplifier input for uncalibrated
X-axis deflection from an external source.

The calibrated TIME/DIV range is from 2 ns/div to 5s/div. The
2 ns/div rate, obtained with the X10 MAGNIFIER, complements
the 2.4 ns risetime capability of the 7700-Series vertical systems.

Triggering control is very flexible with 12 push-button positions
to program MODE, method of COUPLING, and SOURCE. For
routine applications, hands-off triggering is accomplished by
actuating the three upper-most push-button switches: INT source,
AC COUPLING, and P-P AUTO MODE which is the most gen-
erally used combination. The P-P AUTO MODE provides a
baseline trace in the absence of a signal and a triggered trace
at any position of the LEVEL/SLOPE control when a signal of
0.5 div or greater is present. Except for the selection of 4 or —
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® TRIGGERING TO 200 MH:z
® SINGLE-SWEEP OPERATION

SLOPE this mode is completely automatic. The other trfggering
positions are useful for specific applications.

The triggering frequency range is from DC to 200 MHz, selectable
within that range by the method of COUPLING. AC LF REJ at-
tenuates undesirable trigger components below 30 kHz (60 Hz
would be almost totally rejected); AC HF REJ attenuates high-
frequency components (above 50 kHz) which can cause triggering
problems during low-frequency applications. SINGLE-SWEEP
functions with lighted READY indicators and manual reset are
associated with the trigger MODE controls.

For delaying-sweep operation, the 7B71 (occupying the A hori-
zontal channel) contains the DELAY TIME MULTIPLIER and con-
trol circuitry to release the 7B70 DELAYED SWEEP (B horizontal
channel) at a predetermined point during the delaying sweep.
After release, the delayed sweep can be programmed to begin
immediately or wait for the next trigger event.

Both units can be used singly in all 7000-Series mainframe
or in combination to add the delaying-sweep function. Indo
pendent dual-sweep operation is possible only in mainframes
with two horizontal amplifiers using CHOP or ALT modes.




OSCILLOSCOPES
7000 SERIES

7B70 and 7B71

Time Bases

Characteristics are common to both units unless otherwise noted.

Sweep Rate— 0.02 us/div to 5 s/div in 26 steps (1-2-5 sequence).
2 ns/div is the fastest calibrated sweep rate, obtained with the
X10 MAGNIFIER. The uncalibrated VARIABLE is continuous
between steps and to 12.5s/div.

Sweep Accuracy—Measured over the center 8 div, with the 7704
mainframe calibrator.

5s/div to 0.1s/
div and 0.2 us/
div to 0.02 us/
div

3% 4% 3.5% 5%

ig/rg?v/div to 0.5 2% 3% 2.5% 4%

DELAYING SWEEP CHARACTERISTICS (7B71 ONLY)

Delay Time Multiplier Range— 0 to 10 times the TIME/DIV set-
ting.

Delay Time Accuracy— 5s/div to 1s/div within 2%: 0.5 s/div
to 1us/div within 1%.

Multiplier Incremental Linearity—Within 0.2% of full scale.

Differential Time Measurement Accuracy—Within 1% and 2
minor dial div (1 us to 0.5s); within 2% and 2 minor dial div

.1 s to 5s).

Jitter— 1 part or less in 50,000 of X10 the TIME/DIV setting.

TRIGGERING
- COUPLING  TRIGGERING | MIN SIGNAL REQUIRED
; FREQUENCY RANGE INT EXT
AC 30 Hz - 20 MHz 0.3 div 75 mV
20 MHz - 200 MHz 15 div 375 mv
Y 30 kHz - 20 MHz 0.3 div 75 mV
AC LF REJ 20 MHz - 200 MHz 15 div 375 mv
AC HF REJ 30 Hz - 50 kHz 0.3 div 75 mv
= DC - 20 MHz 0.3 div 75 mv
20 MHz - 200 MHz 15 div 375 mV

*Will not trigger on sinewaves of 3 div or less INT or 1.5 V EXT below 120 Hz.

CHARACTERISTICS

P-P Auto Operation— 0.5 div INT, 125 mV EXT from 200 Hz to
20 MHz; 1.5 div INT, 375 mV EXT from 20 MHz to 200 MHz.

Single Sweep—Triggering requirements are the same as normal
sweep. When triggered, sweep generator produces one sweep
only until manually or remotely reset.

Internal Trigger Jitter— 1 ns or less at 150 MHz.

Ext Trigger Input—Max input voltage is 500 V (DC - Peak AC),
500V (P-P AC) at 1 kHz or less. Input R and C is 1 MQ within
2%, 20 pF within 2 pF. The level range (excluding P-P AUTO)
is at least 1.5V to —1.5V in EXT, at least 15V to —15V in
EXT = 10.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to }-50°C (except as
noted).

EXT HORIZONTAL INPUT (7B70 ONLY)

Deflection Factor—Minimum deflection factor is 25 mV/div
within 5 mV/div when in EXT source with variable fully CW;
minimum deflection factor is 250 mV/div within 50 mV/div
when in EXT = 10 source with variable fully CW. The VARI-
ABLE is continuous between steps and to at least 2.5 V.

Frequency Response (measured in 7700-Series mainframes)

~ COUPLING _ LOWER —3dB |  UPPER —3dB
AC, AC LF REJ,
AC HF REJ 16 Hz 100 kHz
DC DC 100 kHz

Weights (Apply to both plug-ins)
Net weight 29 Ib 1.3 kg

Domestic shipping weight ~6 |b ~2.7 kg
Export-packed weight =11 Ib =5 kg
7B70 TIME-BASE . ... . .. ... ... . $600
Includes instruction manual (070-0982-00).

7B71 DELAYING TIME-BASE ... ... ... ................... $685

Includes instruction manual (070-0983-00).

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7D13

Digital Multimeter

© TEMPERATURE MODE
@ [NPUT CAN BE FLOATED UP TO 1500V ABOVE CHASSIS

® 31,-DIGIT READOUT

The 7D13 is a digital multimeter plug-in designed for use with
all 7500 or 7700-Series oscilloscope mainframes. The 7D13 will
function in any plug-in compartment.

In addition to measuring DC volts, DC current and resistance,
temperature measuring capability is also featured in the 7D13,
provided by a temperature sensor on the tip of the P6058 volt-
age/temperature probe. The temperature probe functions re-
gardless of 7D13 mode or range setting and provides a front-
panel analog signal output of 10 mV/°C (0°C = 0 volts). Tem-
perature analog output is independent of mode, thus, tempera-
ture may be measured simultaneously with any other function.
Most any NPN transistor can be used as a separate sensor
to make small space, ‘“free air”, measurements.

Each 7500 and 7700-Series oscilloscope mainframe includes a
character generator that is normally used for CRT Readout
(V, mV, ms, us, etc.). When the 7D13 is used, the character
generator traces out a 3 1/2-digit display on the face of the
CRT, along with a legend for units like k@2, mA, C (tempera-
ture).

A signal source’s pulse amplitude and period are measured
while a bias voltage is adjusted. Lower photo shows the gen-
erator’'s case temperature being monitored simply by switching
to temperature position.
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OSCILLOSCOPES
7000 SERIES

CHARACTERISTICS ( \

DC Voltage Range— 0 to 1000V in four ranges. 3 1/2-digit
presentation of 1.999 V, 19.99V, 199.9V, and 1000V full scale.
Accuracy is *£0.1% of reading =1 count from +15°C to
-440°C, +0.2% of reading =2 counts from 0°C to —50°C.
Input impedance is 10 megohms on all ranges. Maximum safe
input is 1.5 kV Peak between either contact and ground, 1.0 kV
Peak between voltage contacts.

DC Current Range— 0 to 2 A in four ranges. 3 1/2-digit pre-
sentation of 1.999 mA, 19.99 mA, 199.9 mA and 1999 mA full
scale. Accuracy is £0.5% of reading =2 counts from +15°C
to +40°C, *£0.7% of reading =4 counts from 0°C to +50°C.
Maximum safe input is 3A (fuse protected). Input impedance
is 0.2 V/full scale current +0.3 Q.

Resistance Range— 0 to 2 megohms in five ranges. 3 1/2-
digit presentation 199.9Q, 19990, 19.99kQ, 199.9 kQ, and
1999 kQ full scale. Accuracy is =0.5% of reading *=1 count
from +15°C to --40°C, +0.8% of reading =2 counts from
0°C to +50°C. Input is fuse protected.

Temperature Measurement Range— —55°C to -+150°C in one
range. 3 1/2-digit presentation to +150°C. Accuracy (+15°C
to 1-40°C ambient) is =1°C from —55°C to 4125°C, +2°C
above -+125°C. Accuracy (0°C to +50°C ambient) is =2°C
from —55°C to +125°C, *3°C above +125°C.



OSCILLOSCOPES
7000 SERIES

7D13

Digital Multimeter

ettling Time— 1.5s or less (voltage, current, and resistance
modes).

Polarity—Automatic indication.

Maximum Common-Mode Voltage— 1.5 kV Peak between two
terminals and ground.

Normal-Mode Rejection Ratio—At least 30 dB at 60 Hz increas-
ing at 20 dB/decade.

Common-Mode Rejection Ratio—With a 1-kQ imbalance it is
at least 100 dB at DC; 80 dB at 60 Hz.

Overrange Indication—When overrange occurs, the readout
goes into a “blinking” mode with the most significant digit
displaying a 2.

Recycle Time— 5 measurements per second.
Temperature Out— 10 mV/°C into a load of at least 2 k2.

Weights

Net weight 1.8 Ib 0.8 kg
Domestic shipping weight =~ 5 1b ~2.3 kg
Export-packed weight ~10 Ib ~4.5kg

INCLUDED STANDARD ACCESSORIES
Instruction manual (070-1096-00); P6058 Voltage/Temperature
Probe (010-0260-00).

D13 DIGITAL MULTIMETER .. ... .. ... ........... ... .. $560
7D13 DIGITAL MULTIMETER, without P6058 Probe, Option 1 .. $495

P6058 PROBE

The P6058 Probe is a combination 1X DC voltage and tem-
perature measuring device. The temperature sensing element
consists of a transistor installed in the nose tip that plugs
into the end of the probe body. For voltage measurements, a
twelve inch and a five inch “common” (low) strap is provided,
and is attached by threading into a hole in the side of the
probe body. There is no external ground on the P6058 body,
“‘ground” or the low potential point of the circuit under test
is obtained via the common strap or connector, which is a
floating common that has no tie to chassis ground. This lead
may be floated at up to 1500 VDC away from chassis ground.
The retractable hook-tip must be used on the probe when volt-
age measurements are made.

emperature is measured by applying the flat surface of the
obe tip to the device to be measured.

CHARACTERISTICS

DC Voltage Range— 0 to 1000 V. Accuracy is £0.1% of read-
ing =1 count.

Maximum Safe Input— 1500 V peak between either voltage con-
tact and chassis ground. 1000V peak between voltage con-
tacts.

Temperature Range—See the 7D13 for the accuracy of a
P6058/7D13 combination.

Cable— 46 inches including probe body. Output connector is
four-pin locking type for attaching the P6058 to the 7D13. Sup-
plies power to the probe sensor transistor and signal to the
digital multimeter.

Net Weight—Approximately 5 ounces.

P6058 VOLTAGE/TEMPERATURE PROBE, order 010-0260-00 .. .. $65
Includes: P6058 Probe (010-0259-00); retractable hook tip (013-
0121-00); 5-inch common strap (175-0848-01); 12-inch common
strap (175-0848-02); two minigator clips (344-0046-00); instruc-
tion manual (070-1112-00).

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7D14

Digital Counter

OSCILLOSCOPES
7000 SERIES

The 7D14 is the first counter plug-in for an oscilloscope and
it counts directly to 500 MHz. Many other counters reach 500
MHz or above, but they use prescalers, transfer oscillators,
heterodyne converters, or other special techniques. The gated
approach makes possible ‘“single-event” counting which is fre-
quently very desirable in rapid burst measurements. Also,
whenever a prescaler is used, resolution and accuracy are lost
by the factor of the prescaler division ratio. For example, if
the prescaler divides the input signal by 10, the resolution of
the signal that's counted will only be 1/10 that of the original
signal. The resolution and accuracy can be improved by in-
creasing the measurement interval, but this may not be tolerable
when measurement time is at a premium.

Measurements which were previously impossible can now be
made with an oscilloscope having a digital counter plug-in. By
locating the counter in one of the vertical compartments of the
oscilloscope and operating the scope in the delaying time-base
mode, the B sweep (delayed sweep) can drive the counter gate.
By doing this, signals can be displayed on the screen with the
ones being counted intensified (see Fig 1).

Fig 1: The quantity of pulses within a burst
is counted and their amplitude measured.
All in one display!
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Fig 2: Output of 7D14 trigger circuit is
added to the displayed signal. This allows
the user to determine which signal is being
counted.

P

€

Using a vertical amplifier, time-base unit, and a 7D14, a signal
can be displayed on the oscilloscope screen while simulta-
neously measuring its frequency to 0.00005% accuracy.

With the 7D14 in a vertical compartment, the output of its trig-
ger circuit can be displayed directly on the CRT. This provides
an indication of the actual triggering point, thus, many signals
that were difficult to trigger on in the past can now be measured
with much greater reliability. Not only is generai-purpose trig-
gering made easier, selective triggering is now possible. An
interesting setup is to place the oscilloscope’s vertical mode
switch in the ADD mode. Adding the signal applied to the verti-
cal amplifier plug-in and the output of the counter’s trigger cir-
cuit causes a glitch to occur in the waveform displayed on the
CRT, located at the point where the counter is triggering (see
Fig 2).

When the 7D14 is used in a horizontal plug-in compartment, a
signal connected to a vertical plug-in can be internally routed
to it by the trigger source switches. All the 7000-Series vertical
plug-ins are available as signal conditioners for the counter
(see Fig 3). Another advantage is the reduction of circuit load-
ing. One connection to the oscilloscope deflects the verticaa
and provides the input for the counter.

Each 7500 and 7700-Series oscilloscope mainframe includes a
character generator that's used for CRT Readout (V, mV, ms,
us, etc.). When the 7D14 is used, the character generator traces
out an 8-digit display on the face of the CRT, along with a
legend for units like kHz or MHz.

Fig 3: The frequency of a 400 uV signal is
measured by connecting it to a 7A22 Ampli-
fier and routing it to the counter through
the scope’s trigger source switch.




7D14

Digital Counter

OSCILLOSCOPES
7000 SERIES

® FREQUENCY MEASUREMENTS DIRECTLY TO 500 MHz
@ TRIGGER INDICATOR DISPLAY
® 50-0 and 1-MQ INPUTS

The 7D14 is a digital counter plug-in designed for use with all
7500 or 7700-Series oscilloscope mainframes. It will function
in any plug-in compartment. The 7D14 has three modes of
operation: Frequency—0 to 500 MHz, Frequency Ratio (A/B)—
0 to 105:1, and Totalize—0 to 108.

CHARACTERISTICS

Input Characteristics

CHANNEL A CHANNEL B INTERNAL
50 Q 1MQ

DC to 500 MHz DC to 500 MHz

AC coupling only

AC coupling only

DC COUPLED
‘ AC COUPLED

200 kHz to 500 MHz

5 Hz to 500 MHz

10 Hz to 2 MHz

5 Hz to 150 MHz*

SENSITIVITY 100 mV P-P 100 mV P-P 800 mV P-P 1.5 graticule div
(35 mV RMS) (35 mV RMS)
INPUT R & C 50 Q 1 MQ 10 kQ 50 @
~20 pF ~30 pF
200V (DC - Peak AC) to 5 MHz 15V (DC + Peak AC) Depends on amplifier
MAX VOLTAGE 10V RMS 50V (DC 4 Peak AC) 5 MHz to 500 MHz to 2 MHz plug-in use

*When 7D14 is used in a 7704 mainframe.

FREQUENCY MEASUREMENTS

Input—Channel A, 0 to 500 MHz. Upper bandwidth can be re-
stricted to 5 MHz to filter incoming high frequency noise.

Measurement Interval (Time Base)— 1 ms to 10 s in five decade
steps. Up to 0.1 Hz resolution can be obtained.

1
total count
Stability—Within 0.5 P/M, 0°C to +50°C ambient temperature.
Long Term Drift— 1 part or less in 107/month.

Accuracy—Within *+ time base.

FREQUENCY RATIO

Range—Channel A 0 to 500 MHz
Channel B 10 Hz to 2 MHz

TOTALIZE
Range— 0 to 108.
Gating—Manual or with an electrical reset. Also an external
gate input which is compatible with the Sweep Gate from the
scilloscope mainframe. Reset and external gate must be a
‘)sitive pulse of at least 2V (compatible with TTL logic).

MONITORS
Monitor/Ext Gate—Provides crystal-based time markers of +5V,
the width is determined by the measurement interval.

REF FREQ/CH B Monitor—Provides a crystal-based, 1-MHz,
+5V output pulse. This connector functions as CH B input in
the EXT IN mode.

READOUT
Display— 8 digits with leading zero suppression, positioned
decimal, MHz or kHz.

Display Time— 0.1 to 5, also a preset position for infinite dis-
play time.

TRIGGERING
Level/Slope Range— -+ and —0.5V with INPUT at 100 mV.

Displayed Trigger Indicator—Displayed amplitude of Schmitt
trigger output is approximately 0.2 div. Upper frequency limit
is at least 100 MHz (7704 mainframes).

Weights

Net weight 24 b 1.1kg
Domestic shipping weight ~ 6 |b ~2.7 kg
Export-packed weight ~11 Ib ~5.0 kg

INCLUDED STANDARD ACCESSORIES
BSM male to BNC female adapter (103-0036-00); instruction
manual (070-1097-00).
7D14 DIGITAL COUNTER ................ ... ... .. ... .. $1400

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page




7M1

Dual Delay Line

@ 75ns TIME DELRY
® SELECTABLE TRIGGER OUT
® 175 ps RISETIME

The 7M11 is a passive dual DELAY LINE unit for use with the
7000-Series sampling system. In low-repetition rate applica-
tions, requiring the sequential mode of operation, the 7M11 pro-
vides the trigger source and signal delay necessary to view the
triggering event.

Vertical delay for two 7S11 vertical sampling units is available
with the dual 50-Q, 75-ns delay lines. The closely matched
(30 ps) lines have GR874* INPUT-OUTPUT connectors, 175-ps
risetime, and 2X signal attenuation. Trigger selection is from
either input, 5X attenuated, with a risetime of 600 ps or less.

CHARACTERISTICS

DELAY LINE

Time Delay— 75 ns within 1 ns.
Delay Difference— 30 ps or less between éhannels.
Risetime— 175 ps or less.
Attenuation— 2X within 2% into 50 Q.
Input Impedance— 50 @ within 2%.

Maximum Input Voltage— =5V (DC - Peak AC).

TRIGGER OUTPUT
Risetime—600 ps or less.

Attenuation— 5X within 10% into 50 @ (referred to INPUT).
Output Impedance— 50 2 within 10%.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to +50°C (except as
noted).

Weights

Net weight 5.8 Ib 2.6 kg
Domestic shipping weight =9 |b ~4.1 kg
Export-packed weight ~14 b ~6.3 kg

*Registered Trademark General Radio Company
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INCLUDED STANDARD ACCESSORIES

18 inch BNC cable (012-0076-00).
Instruction manual (070-0987-00).
Two 2ns GR cables (017-0505-00).

7M11 DELAY LINE UNIT . ... ...
7M11 CARRYING CASE (437-0106-00)

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7000 SERIES

S0 e il bl s s 4 2as b

QR




751
OSCILLOSCOPES : .
Sampling Unit

® 2mV/DIV to 200 mV/DIV . s
CALIBRATED DEFLECTION FACTORS i i o6 bHSE S1v

® PLUG-IN SAMPLING HEADS

The 7811 is a single-channel sampling unit for use in all 7000-
Series mainframes. It contains the basic deflection amplifier
and control circuitry common to all sampling systems. The in-
put configuration employs the sampling “Plug-In Head” concept
for maximum application range. The heads, which mount in the
7811, cover the impedance/bandwidth spectrum from 1 MQ/350
MHz to 50 @/14 GHz. (See sampling head descriptions.)

The 7811 can be used in a variety of combinations. Single chan-
nel sampling would use one 7S11, together with a 7T11 Time-
Base. Two 7S11’s and one 7T11 would provide dual-trace sam-
pling utilizing the electronic switching in the mainframe vertical
amplifier. Two 7S11’s can be used for X-Y operations.

An INTERNAL TRIGGER path is provided from the Plug-In Head
(except for the S-3A) to the 7T11 Time-Base when the INT TRIG
mode is selected. When operating in dual-trace mode, either

vertical channel may be used as the trigger source. Delay Range—At least 10 ns.
.fhe 7811 deflection factor is in UNIT/DIV (i.e., mV/DIV is Memory Slash— 0.1 div or less at 20 Hz.
determined by the plug-in head) from 2 UNITS/DIV to 200 Vertical Signal Out— 200 mV per displayed div within 3%.

UNITS/DIV with a continuous VARIABLE control. The DOT

RESPONSE control optimizes dot transient response in the Ambient Temperature—Performance characteristics are valid

NORMAL mode. The SMOOTH position reduces display noise over an ambient temperature range of 0°C to 4-50°C.
at the more sensitive deflection factor settings. Weights
The £1V DC OFFSET can be used as a vertical magnifier/ Nt wel.ght — : il 0:2 Ka
- : : g Domestic shipping weight =~ 51Ib ~2.3 kg
position control to view small segments of a large signal within E i kil ight ~10 Ib ~4.5 k
its range, or to effectively cancel the same range of DC level on Apottpacicd weld ~ Sl
the signal. The DC OFFSET voltage is available at the OFFSET 7511 SAMPLING UNIT without sampling head .. ... .. .. . ... $550
OUT jack, amplified X10, for external monitoring. Includes instruction manual (070-0985-00).
L E ES
CHARACTERISTICS OPTlIONA ACCESSORI
Patch cords are available for the OFFSET OUT, VERT SIG OUT
Deflection Factor— 2 units/div to 200 units/div in 7 calibrated and GND jacks of the 7S11. Pin-jack to pin-jack, 0.08 inch dia
steps (1-2-5 sequence), accurate within 3%. Uncalibrated VARI- pin.
ABLE is continuous (extends deflection factor from 1 unit/DIV :
or less to at least 400 units/DIV). Deflection factor (i.e., mV/DIV) Order Part Number Price
is determined by the plug-in sampling head. Red, 8 inch 012-0179-00 $1.95
Bandwidth—Determined by the sampling head. Red, 18 inch 012-0180-00 1.95
. Black, 8 inch 012-0181-00 1.95
Input R and C—Determined by the sampling head. Black, 18 inch 012-0182-00 1.95
DC Offset—Range, +1V to —1V or more. Offset Out is X10 )
the offset voltage within 2%. Source R 10 k2 within 1%. Bt o St e G regon
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7512

Time-Domain Reflectometer Unit

OSCILLOSCOPES
7000 SERIES

® 45-ps TDR SYSTEM RISETIME
@ PLUG-IN SAMPLING HEADS
@ PLUG-IN PULSE SOURCES

® GENERAL-PURPOSE SAMPLER

The 7S12 is a combined vertical-horizontal, double-width plug-
in unit, designed to operate in all 7000-Series mainframes. It
permits high-resolution TDR or general-purpose sampling mea-
surements. As a TDR, using the S-6 Sampling Head and S-52
Pulse Generator Head, the 7S12 has a system risetime of 45 ps
(return from short-circuit termination). lIts vertical scale is cali-
brated in reflection coefficient (o) from .002 p/div to 0.5 p/div
and in voltage from 2 mV/div to 500 mV/div. Time or distance
to a discontinuity of interest is read directly from a tape dial
calibrated for air or polyethylene dielectrics. As a TDR, using
the S-5 Sampling Head and S-54 Pulse Generator Head, dis-
tance calibration extends to 4900 ft (airline) and discontinuities
to twice this distance may be viewed. System risetime with this
combination of low-noise, high-pulse amplitude heads is 1.5 ns.

General-purpose measurements may be made by using an S-1,
S-2, S-3A, S-4, S-5, or S-6 Sampling Head (DC-to-14 GHz with an
S-4) with an S$-51 Trigger Countdown Head or S-53 Trigger
Recognizer Head. Dual-trace sampling displays are possible by
using the 7S12 with a 7811 Sampling Unit. The addition of a
7M11 Dual Delay Line provides signal delay necessary to view
the triggering event.
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CHARACTERISTICS O

SYSTEM PERFORMANCE WITH S-6 AND S-52

System Risetime— 35 ps or less for the incident step. 45ps
or less for the displayed reflection from a short-circuited, 750-
ps test line.

Time and Distance Ranges—Direct-reading tape dial gives cali-
brated, one-way distances to at least 490 ft (airline). Time
range is at least 2 us, round trip. Both ranges are limited by
the duration of the pulse from the S-52.

Pulse Amplitude—At least 4200 mV into 50 Q.

Input Characteristics—Nominal, 50-2, feed-through signal chan-
nel (termination supplied). SMA (3-mm) connectors.

Jitter—Less than 10 ps (without signal averaging).

Aberrations— 5%, —5% total of 10% P-P within first 5ns
of step; +2%, —2% total of 4% P-P thereafter.

L
3
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OSCILLOSCOPES
7000 SERIES

7S12

Time-Domain Reflectometer Unit

o SYSTEM PERFORMANCE WITH S-5 AND S-54

System Risetime— 1.5ns or less, for the displayed reflection
from a short-circuited test line.

Time and Distance Ranges—Direct-reading tape dial gives cali-
brated, one-way distances to 4900 ft (airline). Time range is
20 us, round trip.

Pulse Amplitude—At least 400 mV into 50 Q.

Input Characteristics—Nominal, 50-Q test-line connection (cable
and T supplied). BNC connectors.

Jitter—Less than 20 ps (without signal averaging).

Aberrations— 4%, —6%, total of 10% P-P within first 17 ns
of step; +1.5%, —1.5%, total of 3% thereafter.

OTHER 7S12 CHARACTERISTICS

Vertical Scale—Calibrated in mp (reflection coefficient X10-3)
and mV from 2 to 500 units/div in 8 calibrated steps (1-2-5
sequence), accurate within 3%. Uncalibrated variable is con-
tinuous between steps.

Resolution—Reflection coefficients as low as 0.001 can be
observed. Signal averaging reduces test-line noise in display.

DC Offset Range— +1V to —1V. Allows open-circuit reflec-
tions to be displayed at full sensitivity. Monitor jack provides
X10 actual DC offset through 10 k.

Time/Distance—Tape dial is calibrated in time and distance:
Qll-scale ranges of 4900 ft, 490 ft, 49 ft (air dielectric); 3200

, 320 ft, 32 ft (polyethylene dielectric); and 10 us, 1 us, 0.1 us
(time). Accurate within 1%. Distance calibration may be pre-
set for dielectrics having propagation factors from 0.6 to 1.0.

Time/Div— 20 ps/div to 1us/div (1-2-5 sequence) in three
ranges with direct-reading magnifier. Accurate within 3%. Un-
calibrated variable is continuous between steps.

Locate Button—Provides instant return to unmagnified display
showing entire full-scale range. Brightened portion of trace
indicates time position and duration of magnified display.

Display Modes—Repetitive or single sweep, manual or external
scan.

Signal Outputs—Pin jacks provide both vertical signal and
sweep outputs. Amplitude is 1V for each division of displayed
signal through 10 kQ.

Weights

Net weight 45 |b 2.1 kg
Domestic shipping weight ~8 |b ~3.6 kg
Export-packed weight ~13 Ib ~5.9 kg

INCLUDED STANDARD ACCESSORIES

750 ps rigid “U” cable with SMA (3-mm) connectors (015-1017-
01); SMA (3-mm) short-circuit termination (015-1021-00); TDR
Measurement Concepts Book (062-1244-00); instruction manual
(070-1127-00).

7812 TDR SAMPLING UNIT without sampling heads . ....... $1200

PLUG-IN HEADS

Ordering information on the various plug-in heads that can be
used with the 7S12 is located on the next two pages. Com-
plete specifications commence on page 112.

OPTIONAL ACCESSORIES

Patch cords are available for the OFFSET OUT, EXT SWEEP
INPUT, VERT SIG OUT and SWEEP OUT jacks of the 7S12.
Pin-jack to pin-jack, 0.08 inch dia pin.

Order Part Number Price
Red, 8 inch 012-0179-00 $1.95
Red, 18 inch 012-0180-00 1.95
Black, 8 inch 012-0181-00 1.95
Black, 18 inch 012-0182-00 1.95

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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Sampling Heads

OSCILLOSCOPES
7000 SERIES

350-ps, 50-Q INPUT

The S-1 is a 350-ps risetime, 1-GHz bandwidth unit with low
random noise. Complete specifications on page 112.

S-1 SAMPLINGHEAD ..................c..... $350

75-ps, 50-Q0 INPUT

The S-2 is a 75-ps risetime, 4.5-GHz bandwidth unit. Complete
specifications on page 112.

S-2 SAMPLINGHEAD . ....................... $400

350-ps, 100-kQ INPUT

The S-3A is a 350-ps risetime, 1-GHz bandwidth unit with a
sampling probe input for higher INPUT IMPEDANCE (100 kQ,
2.3 pF). Complete specifications on page 113.

S-3A SAMPLING HEAD ...................... $550

25-ps, 50-Q INPUT

The S-4 is a 25-ps risetime, 14-GHz bandwidth unit. The 50-Q
input uses a 3-mm connector. Complete specifications on page

113.
S-4 SAMPLING HEAD . ....................... $875

1-ns, 1-MQ INPUT

The S-5 is a 1-ns risetime, 350-MHz bandwidth unit. The input
impedance is 1 MQ, 15pF and can be used with conventional
passive probes. Complete specifications on page 114.

S-5 SAMPLINGHEAD ........................ $375

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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OSCILLOSCOPES Sampling Heads
7000 SERIES

30-ps, 50-0 LOOP-THRU INPUT

The S-6 is a 30-ps, 11.5 GHz bandwidth unit designed primarily
for use with the 7512 TDR Sampling Unit. Complete specifica-
tions on page 115.

S-6 SAMPLING HEAD

TRIGGER COUNTDOWN

The S-51 is a free-running, tunnel diode oscillator designed to
provide stable sampling displays of signals from 1 GHz to 18
GHz. Complete specifications on page 116.

S-51 TRIGGER COUNTDOWN HEAD ............ $500

25-ps PULSE GENERATOR

The $-52 is a 25-ps, 50-Q reverse terminated unit designed for
use with the 7512 TDR Sampling Unit. Complete specifications

on page 117.
‘-52 PULSE GENERATOR HEAD ................ $550

TRIGGER RECOGNIZER

The S-53 permits using the 7512 TDR Sampling Unit as a gen-
eral-purpose sampler from DC-to-1 GHz. It generates a trigger
signal that can be synchronized with the signal input to permit
internal triggering. Complete specifications on page 117.

5-53 TRIGGER RECOGNIZER HEAD ............. $375

1-ns, 400-mV PULSES

The S-54 is a 1-ns, 50-Q reverse terminated unit designed for
use with the 7512 TDR Sampling Unit. Complete specifications
on page 118.

5-54 PULSE GENERATOR HEAD ................ $275

For applications requiring up to 64 Sampling Heads, see Type
286, 287 and R288 Multiplexers. Complete specifications on

‘ges 232-234.
U.S. Sales Prices FOB Beaverton, Oregon

Please refer to General Information page
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Sampling Sweep Unit

OSCILLOSCOPES
7000 SERIES

@ 10 ps/DIV to 5 ms/DIV
CALIBRATED TIME BASE

© RANDOM or SEQUENTIAL SAMPLING
® EQUIVALENT or REAL-TIME SAMPLING
o NO PRETRIGGER REQUIRED

The 7T11 SAMPLING TIME-BASE provides equivalent-time and
real-time horizontal deflection for single or dual-trace sampling
in all 7000-Series Oscilloscopes. The TIME/DIV range is cali-
brated from 10 ps/div to 5 ms/div, selectable with the concentric
TIME POSITION RANGE, TIME/DIV and VARIABLE control. Tim-
ing accuracy is within 3% (see characteristics) and non-linearity
is well below 1%, making specification unnecessary. Triggering
range is from ~ 10 Hz (sequential mode) to above 12.4 GHz. The
following describes the modes of operation.

RANDOM SAMPLING—In this mode the triggering event may be
displayed without the need of a pretrigger or signal delay line.
The sampling process is controlled automatically by circuits
which allow samples to be taken before, during and after the
signal event of interest. The horizontal coordinate of each
sample is then determined by a measurement of the time be-
tween the instant of sampling and the occurrence of a trigger.
The random-sampling mode is most useful for displaying repeti-
tive signals above 1 kHz.

SEQUENTIAL SAMPLING—When the signal repetition rate is
between 10 Hz and 1 kHz, the most useful display is obtained
in the sequential-sampling mode. In this mode, the sampling
process is initiated by the trigger signal. As a result, either a
pretrigger or signal delay line (such as the 7M11) is required to
display the triggering event. For measurements which do not
require display of the trigger-event (i.e., sinewaves) a pretrigger
is not necessary and the decision to use random or sequential
mode is based on repetition rate.

REAL TIME SAMPLING—To provide a wide measurement range,
the 7T11 automatically crosses from equivalent-time to real-time
sampling for the three longest Time Position Ranges (50 ms,
5ms, 0.5ms). In this mode, sampling occurs at a free-running
(50 kHz) rate with the horizontal coordinate determined in a
manner similar to that described above for Random Sampling.
Lead-time is fixed at about 3 us for this mode but time-position-
ing is available as in equivalent-time sampling. %
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TIME-POSITION RANGE—Control selects the time window from
50 ms to 50 ns in 7 steps. The TIME/DIV controls can then
select all or a portion of the time window for display. Each
RANGE has 9 TIME/DIV steps (1-2-5 sequence) associated with
it. The displayed portion of the time window is selectable with
the TIME POSITION control.

TRIGGERING CONSIDERATIONS—The unit is capable of trig-
gering on signals in the useful sampling range from 10 Hz to
above 12.4 GHz. The EXT mode has 50 2, 1 M@, and HF SYNC
positions, each with its special application advantage. The 50 Q
input complements sources requiring termination and provides
an optimized signal path to the DC coupled trigger recognition
circuit; operation extends to 1 GHz. The 1 MQ input inserts a X1
FET amplifier in the 50 @ path for minimum loading of the signal
source at frequencies under 100 MHz. The HF SYNC position
operates from 1 GHz to above 12.4 GHz as a trigger countdown
device. An INT trigger source from the 7S11 is provided (except
with the S-3A plug-in head) for frequencies up to 500 MHz.

O




OSCILLOSCOPES
7000 SERIES

VAN

Sampling Sweep Unit

Time/Div Range— 10 ps/div to 5ms/div (1-2-5 sequence)
directly related to TIME POSITION RANGES. Uncalibrated VARI-
ABLE is continuous between steps and to at least 4 ps/div.

Time Position Range—Equivalent time is 50 ns to 50 us in 4
steps, real time is 0.5 ms to 50 ms in 3 steps.

Time/Div Accuracy—Within 3% for all TIME/DIV settings over
center 8 cm.

TRIGGERING

Ext 50 Q Input—Frequency range is DC to 1 GHz in X1 TRIG
AMP mode. Sensitivity range is 5mV to 2V P-P (DC to 1 GHz)
in X1 TRIG AMP, 0.5 mV to 2V P-P (1 kHz to 50 MHz) in X10
TRIG AMP. Input R is 50 @ within 10%. Max input voltage is
2V (DC + peak AC).

Ext 1 MQ Input—Frequency range is DC to 100 MHz in X1 TRIG
AMP mode. Sensitivity range is 5mV to 2V P-P (DC to 100 MHz)
in X1 TRIG AMP, 0.5mV to 2V P-P (1 kHz to 50 MHz) in X10
TRIG AMP. Input R is 1 MQ within 5%. Max input voltage is
100V P-P to 1 kHz, derating 6 dB/octave to a minimum 5V P-P.

Ext HF Sync—Frequency range is 1 GHz to 12.4 GHz. Sensitivity
range is 10 mV to 500 mV P-P. Input R is 1 MQ. Max input volt-
age is 2V P-P.

Int Trigger Source (Sinewave Triggering)*—Frequency range is
5 kHz to 500 MHz in X1 TRIG AMP, 5 kHz to 50 MHz in X10 TRIG
‘MP. Sensitivity range is 50 mV to 1V P-P (referred to the verti-

cal input) in X1 TRIG AMP, 5 mV to 1V P-P (referred to the verti-
cal input) in the X10 TRIG AMP.

*

OTE: Trigger circuits will operate to DC with pulse triggering, except for
HF Sync.

Random Mode Trigger Rate— 100 Hz minimum.

Display Jitter—Measured under optimum trigger conditions
TIME/DIV switch cw.

TIME POS RNG ~ SEQUENTIAL MODE RANDOM MODE
50 us to 500 ns 0.4 div at 10 ps/div 1 div at 10 ps/div
50 ns 10 ps 30 ps

CHARACTERISTICS

Pulse Out—Positive pulse amplitude at least 400 mV (into 50 2)
with 2.5-ns risetime or less.

Trigger Kickout— 2 mV or less into 50 2 (except HF SYNC).

Display Scan Rate—Continuously selectable from at least 40
sweeps/s to less than 2 sweeps/s.

External Scan—Deflection factor is continuously variable from
1V/div to 10 V/div. Input R is 100 k@ within 10%. Max input
voltage is 100 V (DC - Peak AC).

Sweep Out— 1V/div within 2%, source R is 10 kQ within 1%.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to -50°C (except as
noted).

Weights

Net weight 28 Ib 1.3 kg
Domestic shipping weight = 6-1b ~2.7 kg
Export-packed weight Zi1-1b ~5.0 kg

INCLUDED STANDARD ACCESSORIES
Instruction manual (070-0986-00).
Cable, 42 inch, 50 2, BNC/BNC (012-0057-01).
Attenuator, 10X, 50 2, BNC (011-0059-01).
SMA (3 mm) male to BNC adapter (015-1018-00).
SMA (3 mm) male to GR874* adapter (015-1007-00).

7T11 SAMPLING SWEEP UNIT ... ... ... ... ... ... . .. $1450

OPTIONAL ACCESSORIES

Patch cords are available for the SWEEP OUT and EXT SWEEP
INPUT jacks of the 7T11. Pin-jack to pin-jack, 0.08 inch dia

pin.

Order Part Number Price
Red, 8 inch 012-0179-00 $1.95
Red, 18 inch 012-0180-00 1.95
Black, 8 inch 012-0181-00 1.95
Black, 18 inch 012-0182-00 1.95

*Registered Trademark General Radio Company

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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Reference Information

OSCILLOSCOPES
5100 SERIES

IMPORTANT FEATURES OF THE NEW 5103N OSCILLOSCOPE SYSTEM

@® LOW COST MODULAR OSCILLOSCOPE SYSTEM

UNEQUALED VERSATILITY USING INTERCHANGEABLE PLUG-INS
PLUS INTERCHANGEABLE DISPLAY MODULES PLUS BENCH-TO-
RACK CONVERTIBILITY

LARGE 615-INCH CRT

MAINFRAME ACCEPTS UP TO THREE PLUG-INS
BANDWIDTH UP TO 2 MHz

50 »V/DIV HIGH GAIN DIFFERENTIAL

ONE TO FOUR TRACE CAPABILITY

When Tektronix introduced the first plug-in oscilloscope, cus-
tomer acceptance quickly established this concept as one of
the outstanding contributions to instrumentation. The ability
to interchange display units in an oscilloscope, and the abil-
ity to convert between cabinet and rackmount configurations is
expected to represent the same significance to oscilloscopes
as did the plug-in.

The new 5103N Oscilloscope System supports the Tektronix
commitment to progress in waveform measurement. This os-
cilloscope system will provide present and future measurement
capabilities at a sound price/performance ratio, and the cus-
tomer will realize continuing benefits from this new concept
as it is applied to tomorrow’s oscilloscopes.

Users of low frequency oscilloscopes have always been con-
fronted with choosing a non-plug-in oscilloscope designed to
meet specific measurement criteria, or a more costly wide
bandwidth plug-in oscilloscope.

If a plug-in oscilloscope were selected for greater flexibility
it usually covers a broader performance spectrum than the
user needs for DC to 2 MHz measurements. To date, plug-in
oscilloscopes have been designed for mid or high frequency
use and as such were often too expensive for lower frequency
requirements. Therefore, the low frequency oscilloscope buyer
has been unable to purchase an instrument which suited his
particular measurement needs at a price/performance ratio
comparable to that which exists for users of higher frequency
oscilloscopes.

To solve this problem, Tektronix designed the 5103N oscillo-
scope system. It's an entirely new series of oscilloscopes
which allows the user with lower bandwidth measurements to
choose an instrument for his immediate individual requirements
and have unequaled ability to change the configuration when
his applications change.

The 5103N oscilloscope system offers completely new, unique
dimensions in versatility which was previously unavailable in
any other oscilloscope system, regardless of bandwidth or
price. Now, for the first time, users of low frequency oscillo-
scopes have the versatility of plug-ins, PLUS the new versa-
tility of interchangeable display units, PLUS the versatility of
converting to and from cabinet or rackmount—PLUS 'prices
consistent with his measurement needs.

Currently the 5103N oscilloscope system consists of four inter-
changeable display modules, six amplifier plug-ins, three time
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® SIMULTANEOUS DISPLAY OF TWO INDEPENDENT TIME BASES OR
DELAYED SWEEP

@ Y-T OR X-Y OPERATION

® NEW IMPROVED STORAGE CAPABILITY

@ SIMPLIFIED CONSTRUCTION, EASY TO MAINTAIN, RELIABLE
® COLOR CODED FRONT PANELS FOR EASY OPERATION

@ LIGHT WEIGHT, EASY TO CARRY

® LIGHTED KNOB SKIRTS FOR SCALE FACTOR READOUT

® SOLID STATE STABILITY

o

MAINFRAME AND INTERCHANGEABLE DISPLAY UNITS
PRODUCT PAGE FEATURES
5103N MAINFRAME 74 Power Supply/Amplifier Unit compatible
with each of four interchangeable display
units
INTERCHANGEABLE BEAMS STORAGE DISPLAY SIZE
DISPLAY UNITS
D10 75 Single 8 x 10 div
(1/2 in/div)
D11 76 Single Yes 8 x 10 div
(1/2 in/div)
D12 7 Dual 8 x 10 div €™
(1/2 in/div)
D13 77 Dual Yes 8x10 div |
(1/2 in/div)
AMPLIFIER PLUG-INS
PRODUCT | PAGE TRACES MINIMUM BANDWIDTH CMRR
‘ DEFLECTION —3dB
FACTOR
5A15N 79 Single 1mVv 2 MHz
5A18N 79 Dual 1mV 2 MHz
5A23N 79 Single 10 mV/div 1 MHz
5A24N 79 Single 50 mV/div straight through plug-in
5A20N 80 Single 50 uV 1 MHz 100,000:1
5A21N 80 Single 50 uV 1 MHz 100,000:1
(Voltage and 0.5 mA
Current)
. TIME BASE PLUG-INS
PRODUCT | PAGE | DUAL and|SWEEP RATE | MAG | SINGLE | VOLTS/DIV
DELAYED | SWEEP EXT MODE
SWEEP
5B10N 81 1us to 5s X10 Yes 50 mV and
500 mV
5B12N 82 Yes 1us to 5s | X10 Yes 50 mV and
500 mV
5B13N 82 5us to 05s

base plug-ins and one power supply/amplifier module with

three plug-in compartments. .

The 5103N mainframe module contains the low voltage power<

supplies, the vertical and horizontal amplifiers and the elec-
tronic switching and logic circuitry for dual trace or dual beam
operation. Chopped and alternate modes are selected from a
push-button on time base plug-ins.



OSCILLOSCOPES
5100 SERIES

Reference Information

'The four display modules presently available include a single
beam unit, a dual beam unit, a single beam storage unit and
a dual beam storage unit. Each unit features a large CRT with
8 x 10 divisions (1/2 in/div). All four modules have 3.5kV
accelerating potential and internal graticules. P31 phosphor
is standard for the non-storage units and a phosphor similar
to P1 is standard for the storage units. These modules include
the power switch, a voltage-current-time calibrator, a beam
finder, the controls related to the CRT display, and the Z-axis
input.

In addition to large, bright displays the D10 Single Beam Dis-
play Unit has a front panel output which provides current, volt-
age and timing calibration sources. A Beam Finder positions
the beam on screen regardless of the setting of the vertical
and horizontal position and intensity controls. A DC coupled
Z-axis input requires only 5V to modulate the writing beam.

The D11 Single Beam Storage Unit has a bistable, split-screen
storage CRT with increased light output, especially in the
stored mode. A brightness control allows the user to vary
the stored brightness level to retain information for as long
as several hours at specified resolution and without damaging
the CRT. Even at high output light levels the storage CRT is
highly resistant to burns, and requires only the same operat-
ing care as a conventional CRT. The stored brightness control
used in conjunction with the other storage controls also allows
“integration” to increase the effective writing rate.

The D12 Dual Beam Display Unit is the same as the D10 Single
Beam unit except the CRT has two writing guns and two pairs
f vertical deflection plates. Both beams cover the full 8 x 10

mivision screen. The D13 Dual Beam Storage Unit has all of
the storage features of the D11 Single Beam Storage Unit plus
the dual beam capability of the D12.

All plug-ins in the 5103N oscilloscope system stress simplicity
of design and operating ease. Logical grouping of controls
and the use of color-coded panel markings by function is used
extensively. Six vertical amplifiers are currently available.
These include a dual trace, 1 mV/div, 2-MHz amplifier and two
50 uV/div, 1-MHz differential amplifiers with CMRR to 100,000:1.
Three currently available time bases include a dual-delaying
sweep plug-in, and a single sweep plug-in. Both have sweep
rate to 100 ns/div.

Scale factor readout is provided by back-lighted skirt knobs
which automatically indicate the correct reading when using
the X10 magnifier and the recommended 1X and 10X probes.
The lights turn off when a plug-in or a channel is switched off.

Scale factor readout prevents many measurement errors and
provides an easy, quick means of identifying deflection factors
and sweep rates and indicating which channels are in use—
even in low ambient room light.

The 5103N is a low frequency oscilloscope system with
interchangeable display units with 6 1/2-inch CRT’s. The
cabinet model converts to and from a rackmount configura-
tion.

SELECT FROM THESE UNITS

The 5103N Mainframe
(Shown With Plug-Ins)

Add The D10
Single Beam
CRT Unit

OR
HERE=~

OR

Add The D11
Single Beam
Storage Unit

OR
HERE =
OR
Add The D12

Dual-Beam Unit

OR

OR

Add The D13
Dual-Beam

Storage Unit HERE =

OR




B103N Mainframe

Shown with D13 Storage Display Unit

® DC-to-2 MHz BANDWIDTH

® USE WITH INTERCHANGEABLE SINGLE BEAM, SINGLE BEAM
STORAGE, DUAL BEAM AND DUAL BEAM STORAGE DISPLAY UNITS

® USE IN A CABINET OR 5%-INCH RACKMOUNT CONFIGURATION
©® THREE PLUG-IN COMPARTMENTS

The 5103N Mainframe is the power supply/amplifier unit for
an oscilloscope system featuring four interchangeable display
units. An oscilloscope is assembled by combining the 5103N
with any of the four display units. To complete the oscillo-
scope system, vertical amplifier and time base units are se-
lected and placed into the 5103N plug-in compartments.

There are three plug-in compartments. Any vertical amplifier
in this series is compatible with any compartment. Thus, full
X-Y performance is available by using a vertical amplifier in
the horizontal compartment. The 5103N operates with one ver-
tical amplifier and a time base installed. A second amplifier
may be added as required.

The 5103N and the selected display unit assembles into a cab-
inet or 5-1/4 inch rackmount configuration and may be con-
verted from one configuration to the other with available kits
to save the expense of duplicating equipment to meet individ-
ual application requirements.

CHARACTERISTICS
VERTICAL SYSTEM

Channels—Two plug-in compartments (left and center) com-
patible with all 5100-Series Plug-Ins.

Deflection Factor—Determined by plug-in unit.
Bandwidth—Determined by mainframe and plug-in unit.

Chopped Mode—The 5103N will chop between two amplifiers.
The chop mode is selected from the time base unit.

Alternate Mode—In this mode the 5103N sweeps each amplifier
plug-in twice before switching to the next. A single trace am-
plifier is swept twice and each channel of a dual trace ampli-
fier is swept once before the 5103N switches to the second
amplifier. When two vertical amplifiers are used with the 5B12N
Dual Time Base, the left amplifier can be slaved to the A sweep,
and the right amplifier slaved to the B sweep in the dual-sweep
mode.

5103N Mainframe shown complete with display unit and pIug-ins{\.

5103N/D13 STORAGE OSCILLOSCOPE (without plug-ins) $137

HORIZONTAL SYSTEM

Channel—One right-hand plug-in compartment compatible with
all 5100-Series Plug-Ins. Dual sweep is available with the 5B12N
Time Base.

Fastest Calibrated Sweep Rate— 0.1 us/div (X10 mag) with
5B10N or 5B12N.

X-Y Mode—PHASE SHIFT is within 1° from DC to 100 kHz,
checked with two amplifiers of the same type.

OTHER CHARACTERISTICS

Ambient Temperature—Performance characteristics are valid
for the 5103N Mainframe Unit from 0°C to +50°C.

Power Requirements—The 5103N operates from 110 to 120V
(quick-change adapter) 60 Hz sources. Specify option 1 (no
extra charge) for operation from 50 to 60 Hz sources, 100, 110,
120, 200, 220 and 240 V. Option 1 instruments are factory con-
nected for 220 V operation.

5103N MAINFRAME (without plug-ins or display unit)

Includes instruction manual 070-1143-00.

...... $220

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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OSCILLOSCOPES
5100 SERIES

Single Beam Display Unit D10

Mainframe 5103N

® 8 x 10 DIV CRT (% in/DIV)

® BRIGHT DISPLAYS

® USE IN A CABINET OR 5Y;-INCH RACKMOUNT CONFIGURATION
® DC COUPLED Z-AXIS FRONT PANEL INPUT

® BEAM FINDER

® CURRENT, VOLTAGE AND TIME CALIBRATOR

The D10 provides a single beam conventional display for the
5103N Mainframe. The electrostatic-deflection cathode-ray tube
has an 8 x 10 division (1/2 in/div) display area with internal
graticule. A bright display is provided by a 3.5 kV accelerating
potential. Provision is made for application of Z-axis signals.
A front-panel current loop provides a calibration signal. The
D10 may be ordered with the 5103N in a cabinet or 5-1/4 inch
rackmount configuration. A kit is available for converting the
oscilloscope from one configuration to the other at the user’s
convenience.

CHARACTERISTICS

.Cathode-Ray Tube— 6-1/2 inches, 8 x 10 divisions (1/2 in/div).

P31 phosphor standard, 3.5 kV accelerating potential. Internal
graticule.

External Intensity Input— 5V will turn the beam on to full bright-
ness from an off level. Frequency range is DC to 1 MHz. Input
R and C is =10 kQ paralleled by ~40pF. Maximum input is
+50V (DC -+ peak AC).

Calibrator—Voltage amplitude is 400 mV within 1%. Current
output (loop) is 4 mA within 1%. Frequency is 2X line.

Beam Finder—When pressed, positions beam on screen regard-
less of the vertical, horizontal and intensity control settings.

OTHER CHARACTERISTICS

Ambient Temperature—Performance characteristics are valid for
the 5108N Mainframe and D10 Display Unit from 0°C to 450°C.

Power Requirements—The 5103N/D10 and R5103N/D10 opetr-
ate from 110 to 120V (quick-change adapter) 60 Hz sources.
Specify option 1 (no extra charge) for operation from 50 to
60 Hz sources, 100, 110, 120, 200, 220 and 240V. Option 1
instruments are factory connected for 220 V operation.

Dimensions & Weights

Length 20.0 50.9 20.0 50.9

Width 8.5 21.5 19.0 48.0
Height

Approx weight with plug-ins 27 12 27 12

Cabinet—The 5103N Mainframe Unit and D10 Display Unit may
be ordered assembled in a cabinet model configuration
equipped with a tilt bail and the instruction manual for each
unit.

5103N/D10 OSCILLOSCOPE (without plug-ins) ........ .. .. .. $540

Rackmount—The 5103N Mainframe Unit and D10 display Unit
may be ordered assembled in a 5-1/4 inch rackmount con-
figuration equipped with a slide-out assembly and the instruc-
tion manual for each unit.

R5103N/D10 OSCILLOSCOPE (without plug-ins) ............. $540
D10 SINGLE BEAM DISPLAY UNIT ........................ $320
Includes instruction manual 070-1132-00.

5103N MAINFRAME (without plug-ins or display unit) ... ... $220

Includes instruction manual 070-1143-00.

CONVERSION KITS

These oscilloscopes may be converted from one configuration
to the other as applications change.

Cabinet-to-rackmount conversion kit order 040-0583-00 .. $30
Rackmount-to-cabinet conversion kit order 040-0584-00 .. $30
SCOPE-MOBILE® CART AND CAMERA—See page 78.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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D11 Single Beam Storage Display Unit

5103 N Mainframe

OSCILLOSCOPES
5100 SERIES

® 8 x 10 DIV CRT (% in/div)
@ BISTABLE SPLIT-SCREEN STORAGE
® VARIABLE STORED BRIGHTNESS
@® STORE FOR HOURS

® VIEW FOR EXTENDED PERIODS
® USE IN A CABINET OR 5Y;-INCH RACKMOUNT CONFIGURATION
® BEAM FINDER

® DC COUPLED Z-AXIS INPUT

® CURRENT, VOLTAGE AND TIME CALIBRATOR

The D11 Storage Display Unit is a dual beam, 6-1/2 inch
8 x 10 div (1/2 in/div) CRT with bistable, split-screen storage
and an internal graticule. Accelerating potential is 3.5kV and
the phosphor is similar to P1. Storage writing speed is at
least 20 div/ms.

Simplified storage operation, a characteristic of Tektronix bi-
stable storage, lets the user leave the oscilloscope unattended
and still retain transient events in a view mode. This frees the
user to concentrate on the test point, confident that the only
action needed to retain events is setting the display to store
and the time base to single sweep. The oscilloscope does the
rest.

The D11 has a Variable Brightness control which adds new
versatility to the bistable storage tube. The brightness of a
display, stored at normal intensity, may be adjusted to extend
storage time to at least 10 hours, to obtain optimum photo-
graphic results and to integrate multiple traces.

CHARACTERISTICS

Cathode-Ray Tube—6-1/2 inches, 8 x 10 divisions (1/2 in/div).
Phosphor is similar to P1. 3.5 kV accelerating potential. In-
ternal graticule.

Storage Display—Writing speed is at least 20 div/ms. Stor-
age time is at least 1 hour at normal intensity increasing to 10
hours at reduced irtensity. Erase time is =~ 250 ms.

External Intensity Input— 5V will turn the beam on to full
brightness from an off level. Frequency range is DC to 1 MHz.
Input R and C is =10 kQ paralleled by =~40 pF. Maximum
input is =50V (DC + peak AC).

Calibrator—Voltage output is 400 mV within 1%. Current loop
output is 4 mA within 1%. Frequency is 2X line.

Beam Finder—When pressed, the beam is positioned on screen,
regardless of vertical and horizontal position and intensity con-
trol settings.

OTHER CHARACTERISTICS

Ambient Temperature—Performance characteristics are valid
for the 5108N Mainframe and D11 Display Unit from 0°C to
+-50°C.

Power Requirements—The 5103N/D11 and R5103N/D11 oper-
ate from 110 to 120V (quick-change adapter) 60 Hz sources.
Specify option 1 (no extra charge) for operation from 50 to
60 Hz sources, 100, 110, 120, 200, 220 and 240V. Option 1
instruments are factory connected for 220 V operation.
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Dimensions & Weights

_ CABINET ~ RACKMOUNT
. ~ i cm , i ‘ cm
Length 20.0 50.9 20.0 50.9
Width 8.5 21.5 19.0 48.0
Height 1.5 29.5 5.25 13.5
. b kg Ib kg
Approx weight 27 12 27 12
with plug-ins

Cabinet—The 5103N Mainframe Unit and D11 Display Unit
may be ordered assembled in a cabinet model configuration
equipped with a tilt bail and the instruction manual for each
unit.

5103N/D11 STORAGE OSCILLOSCOPE (without plug-ins) .... $1020

Rackmount—The 5103N Mainframe Unit and D11 Display Unit
may be ordered assembled in a 5 1/4-inch rackmount con-
figuration equipped with a slide-out assembly and the instruc-
tion manual for each unit.

R5103N/D11 STORAGE OSCILLOSCOPE (without plug-ins) .... $1020

D11 SINGLE BEAM STORAGE DISPLAY UNIT ............. .. $800
Includes instruction manual 070-1133-00.
5103N MAINFRAME (without plug-ins or display unit) ...... $220

Includes instruction manual 070-1143-00.

CONVERSION KITS

These oscilloscopes may be converted from one configuration
to the other as applications change.

Cabinet-to-rackmount conversion kit order 040-0583-00
Rackmount-to-cabinet conversion kit order 040-0584-00 .. $30
SCOPE-MOBILE® CART AND CAMERA—see page 78.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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OSCILLOSCOPES
5100 SERIES

Dual Beam Display Unit D12
Dual Beam Storage Display Unit D13

Mainframe D103 N

L

® 8 x 10 DIV CRT (% IN/DIV)
.O DUAL BEAM STORAGE OR CONVENTIONAL
® USE IN A CABINET OR 5%-INCH RACKMOUNT CONFIGURATION

D12 DUAL BEAM DISPLAY UNIT

The D12 is a dual beam version of the D10 Single Beam Dis-
play Unit. Dual beam oscilloscopes are essential to the many
applications where two transient events must be compared
simultaneously. Application areas include stimulation and re-
action events in areas such as medicine, biology, chemistry,
engineering mechanics and many other electronic and scien-
tific measurement areas. Both beams of the D12 are driven
by a common time base. When two dual trace amplifiers are
used, two traces are displayed on each beam.

D12 CRT CHARACTERISTICS

Cathode-Ray Tube—6-1/2 inches, 8 x 10 divisions (1/2 in/div).
P31 phosphor standard, 3.5-kV accelerating potential. Internal
graticule.

D13 DUAL BEAM STORAGE DISPLAY UNIT

The D13 Storage Display Unit is a dual beam, 6-1/2 inch 8 x 10
div (1/2 in/div) CRT with bistable, split-screen storage and
an internal graticule. The storage display characteristics and
operation are the same as the D11 Storage Display Unit. New
measurement problems are continuously developing which can
only be solved with a dual beam storage oscilloscope. Ex-
erimenters and researchers in areas such as electronics, me-
chanics and bio-medicine recognize the expediency and thor-
oughness of dual beam storage for retaining two related
transients.

D13 CRT CHARACTERISTICS

Cathode-Ray Tube— 6-1/2 inches, 8 x 10 divisions (1/2 in/div).
Phosphor is similar to P1. Accelerating potential is 3.5 kV.
Internal graticule.

Storage Display—Writing speed is at least 20 div/ms. Storage
time is at least one hour at normal intensity increasing to 10
hours at reduced intensity. Erase time is ~250 ms.

D12 AND D13 COMMON CHARACTERISTICS

External Intensity Input— 5V will turn the beam on to full
brightness from an off level. Frequency range is DC to 1 MHz.
Input R and C is =10k, paralleled by =~40 pF. Maximum
input is =50V (DC 4 peak AC).

Calibrator—Voltage amplitude is 400 mV within 1%.
output (loop) is 4 mA within 1%. Frequency is 2X line.

Current
Beam Finder—When pressed, positions both beams on screen
regardless of vertical, horizontal and intensity control settings.
Ambient Temperature—Performance characteristics are valid
for the 5103N Mainframe, D12 Display Unit and D13 Storage
Display Unit from 0°C to 450°C.

Dimensions & Weights

Length 20.0 50.9 20.0 50.9
Width 8.5 21.5 19.0 48.0
Height 11.5 29.5 5.25 13.5

Approx weight
with plug-ins
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D12 Dual Beam Display Unit

D13 Dual Beam Storage Display Unit

5103N Mainframe

OSCILLOSCOPES
5100 SERIES

Power Requirements—The 5103N/D12, 5103N/D13, R5103N/
D12 and R5103N/D13 operate from 110 to 120 V (quick-change
adapter) 60 Hz sources. Specify option 1 (no extra charge)
for operation from 50 to 60 Hz sources, 100, 110, 120, 200,
220 and 240V. Option 1 instruments are factory connected
for 220 V operation.

Cabinet—The 5103N Mainframe Unit and D12 Display Unit or
D13 Storage Display Unit may be ordered assembled in a cab-
inet model configuration equipped with a tilt bail and the in-
struction manual for each unit.

5103N/D12 OSCILLOSCOPE (without plug-ins) .............. $870
5103N/D13 STORAGE OSCILLOSCOPE (without plug-ins) ..... $1370

Rackmount—The 5103N Mainframe Unit and D12 Display Unit

»

or D13 Storage Display Unit may be ordered assembled in a '

5-1/4 inch rackmount configuration equipped with a slide-out
assembly and the instruction manual for each unit.

R5103N/D12 OSCILLOSCOPE (without plug-ins) ............ $870
R5103N/D13 STORAGE OSCILLOSCOPE (without plug-ins) .... $1370

D12 DUAL BEAM DISPLAY UNIT ......................... $650
Includes instruction manual 070-1134-00.
D13 DUAL BEAM STORAGE DISPLAY UNIT ................ $1150
Includes instruction manual 070-1135-00.
5103N MAINFRAME (without plug-ins or display unmit) ...... $220

Includes instruction manual 070-1143-00.

CONVERSION KITS

These oscilloscopes may be converted from one configuration
to the other as applications change.

Cabinet-to-rackmount conversion kit order 040-0583-00 .. $30
Rackmount-to-cabinet conversion kit order 040-0584-00 .. $30

OPTIONAL ACCESSORIES

C-5 CAMERA

This low-cost camera is designed to complement the low-fre-
quency 5100-Series Oscilloscopes. Easy to use, fixed-focus,
fixed aperture design simplifies waveform photography. A
sliding door in the camera top allows viewing of CRT without
removing the camera. When photographs are taken, battery-
powered lights inside the camera illuminate the display grati-
cule.

Lens—f/11
ratio.

fixed aperture, prefocused, 1:0.68 magnification

Shutter— 3 speeds, Bulb and Time.

Film Back—Polaroid* Pack-film Back accepts 3000-speed film
which develops outside the camera in about 15 seconds.

Mounting—fits directly on all 5100-Series Oscilloscopes; no
additional adapter is required. Also fits Tektronix 7000-Series
Oscilloscopes, Type 528 TV Waveform Monitor, 601 and 602
Display Units, and 4501 Scan Converter.

Dimensions (height, width, length)—5 1/2 x 7 9/16 x 10 1/2
inches; 14 x 19.2 x 26.7 cm.

C5 CAMERR . ... . .. $185

*Registered Trademark Polaroid Corporation
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P6060 10X PROBE

The P6060 is a general-purpose probe for the 5100-Series Os-
cilloscopes. A special BNC connector activates sensing cir-
cuitry in the vertical plug-in units, to automatically change the

scale factor readout on the front panel. This convenience elim-"

inates the need to mentally calculate the true deflection factor
when using the probe. Accurate 10X attenuation provides
common-mode rejection of 52 dB (400:1) when used with 5A20N
and 5A21N Differential Amplifiers. Net weight is 8 oz.

P6060 3.5-FT PROBE, order 010-6060-01 .................... $35
P6060 6-FT PROBE, order 010-6060-03 ..................... $35

P6021 CURRENT PROBE

The P6021 is a 125-turn AC Current Probe which can be used
directly with the 5A21N amplifier without a termination or am-
plifier. Accurate current measurement can be made to the
upper frequency range of the 5A21N with the P6021 by simply
opening a spring-loaded slide and placing the current path into
the probe-head slot.

P6021 PROBE 5-Ft Cable, order 010023702 ................ $94
P6021 PROBE 9-ft Cable, order 010-0244-02 ................ $94

SCOPE-MOBILE® CART
The model 201-3 cart supports the 5100-Series Oscilloscope in
any of nine convenient viewing positions. A storage drawer is
provided, as well as a carrier for storing up to three 5-Series
plug-in units. Bottom tray dimensions are 15 1/2 by 25 inches.

Order 201-3 ... . .. $155

U.S. Sales Prices FOB Beaverton, Oregon
Please reter to General Information page {



OSCILLOSCOPES
5100 SERIES

2 MHz Single Trace Amplifier 5A15N

2 MHz Dual Trace Amplifier DAT8N

E
w

.. 1 mV/DIV to 5V/DIV CALIBRATED DEFLECTION FACTORS

® LIGHTED KNOB SKIRTS FOR SCALE FACTOR READOUT—DIRECT
READING FOR 1X AND 10X PROBES

® SOLID STATE CIRCUITRY—FET INPUTS

The 5A15N (single channel) and 5A18N (two identical channels)
are amplifiers with solid-state circuits. Both feature simplified
front panel controls and are used with the 5103N Mainframe.
Two 5A18N Plug-ins are used for four trace capability or dual
trace X-Y displays; one 5A18N and another amplifier plug-in
can be used for three trace capability. The 5A18N and 5A15N
may be used in the 5103N horizontal plug-in compartment for
X-Y operation. Bandwidth is at least 2 MHz at all deflection
factors.

5A18N operating modes include channel one or two only, chan-
nels one and two added, and channel one alternate or chopped
with channel two. Internal trigger source is selectable from
channel one and channel two.

Scale factor readout for each amplifier is provided by illu-
minating the knob skirt behind the area which identifies the
correct scale factor. When the recommended 10X probe is
added, the readout is automatically switched to correct the
scale factor readout.

CHARACTERISTICS
Bandwidth—DC coupled, DC to at least 2 MHz at all deflection
factors. AC coupled, 2 Hz or less to at least 2 MHz at all de-
flection factors.

.Jeflection Factor— 1 mV/div to 5V/div in 12 calibrated steps
(1-2-5 sequence). Accuracy is within 2%. Uncalibrated, con-
tinuously variable between calibrated steps and to 12.5V/div.

Input R and C— 1 MQ within 1% paralleled by approximately
47 pF.

Maximum Input—DC coupled, 350V (DC -+ peak AC). AC
coupled, 350 VDC.

Channel Isolation (5A18N only)—At least 50 dB with one or
both traces displayed.

AMBIENT TEMPERATURE

Performance characteristics are valid for the 5A15N and 5A18N
from 0°C to 450°C.

5A15N SINGLE TRACE AMPLIFIER ......... S, $115
Includes instruction manual 070-1136-00.
5A18N DUAL TRACE AMPLIFIER . ... ...................... $265
Includes instruction manual 070-1137-00.
5A23N SINGLE TRACE AMPLIFIER ........................ $65

DC to 1 MHz. Deflection factors are 10 mV/div to 10 V/div in
decade steps variable between steps to 100 V/div. AC or DC
coupled. Input R and C, 1MQ within 1% and =47 pF. In-
cludes instruction manual 070-1144-00.

5A24N SINGLE TRACE AMPLIFIER ........ ... ... ... ..... $25
50 mV/div straight through amplifier with five-way binding post
input connector. Includes instruction manual 070-1145-00.

RECOMMENDED PROBES—see page 78.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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BA20N bpifferential Amplifier

5A21N Differential Amplifier (Current Input)

® DC-TO-1 MHz BANDWIDTH

® 50 .V/DIV TO 5V/DIV CALIBRATED DEFLECTION FACTORS
@ 100,000:1 CMRR

® LIGHTED KNOB SKIRTS FOR SCALE FACTOR READOUT.
DIRECT READING FOR 1X AND 10X PROBES

® SOLID-STATE STABILITY, FET INPUTS
® 10-kHz BANDWIDTH LIMITER
® VOLTAGE AND CURRENT PROBE INPUTS (5A21N)

The 5A20N and 5A21N are solid-state, 50 uV/div, DC coupled
differential amplifiers for the 5103N Oscilloscope System. The
units are identical except that the 5A21N has a current probe
input. Each plug-in is compatible with each compartment of
the 51083N Mainframe. By inserting a vertical plug-in unit into
the horizontal compartment, the user assembles an X-Y oscil-
loscope. Thus, the oscilloscope can be adapted to solve in-
dividual application problems.

Scale factor readout for each amplifier is provided by illumin-
ating the knob skirt behind the area which identifies the cor-
rect scale factor. With the recommended 10X probe(s) added,
the readout is automatically switched to the correct scale fac-
tor. This frees the user from having to mentally calculate the
correct scale factor each time a measurement is made with a
10X probe.

5A20N AND 5A21N VOLTAGE CHARACTERISTICS

Bandwidth—DC coupled, DC to at least 1 MHz. AC coupled,
2Hz or less to at least 1 MHz.

Bandwidth Limit—DC coupled, DC to approximately 10 kHz.
AC coupled, 2 Hz or less to approximately 10 kHz.

Deflection Factor— 50 xV/div to 5V/div in 16 calibrated steps
(1-2-5 sequence). Accuracy is within 2%. Uncalibrated, con-
tinuously variable between calibrated steps and to 12.5V/div.

Input R and C—Voltage mode, 1 MQ within 0.5% paralleled by
approximately 47 pF.
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Maximum Input Voltage

AC COUPLED
350 VDC (Coupling cap
pre-charged), 10 V
peak AC

10V (DC + peak AC)

50 uV/div to 50 mV/div

100 mV/div to 5 V/div 350 V (DC -+ peak AC) | 350 V (DC + peak AC)

Input Gate Current— 100 pA or less (equivalent to 100 uV or
less, depending on external loading) at 25°C.

Displayed Noise— 30 xV or less, tangentially measured.

Common Mode Rejection Ratio—AC coupled, 50 uV/div to
0.5 mV/div, at least 20,000:1 at 5kHz and above decreasing
to 400:1 at 10 Hz. DC coupled, at least 100,000:1, DC to 30 kHz
at 50 uV/div and 100 uV/div with up to 20V P-P sinewave, de-
creasing by less than 20 dB/decade on sensitivity ranges up to
50 mV/div. From 100 mV/div to 5V/div, CMRR is at least
400:1 with up to 100V P-P sinewave. CMRR with two P6060
probes is at least 400:1 at any deflection factor.

5A21N CURRENT PROBE INPUT CHARACTERISTICS
(WITH P6021 CURRENT PROBE)

Bandwidth— 15 Hz or less, to at least 1 MHz.

Deflection Factor— 0.5 mA/div to 0.5 A/div in 10 calibrated
steps (1-2-5 sequence). Accurate within 3%. Uncalibrated,
continuously variable between steps and to 1.25 A/div.
Maximum Input Current— 4 A P-P (at probe loop) with 125-turn
P6021 Current Probe.

Displayed Noise— 300 A or less, tangentially measured. Per-
formance characteristics are valid for the 5A20N and 5A21N
from 0°C to +50°C.

5A20N DIFFERENTIAL AMPLIFIER . ... ... ................. $165
Includes instruction manual 070-1138-00.

5A2IN DIFFERENTIAL AMPLIFIER .. ... ... ............... $185
Includes instruction manual 070-1139-00.

P6021 5-Ft Current Probe, order 010-0237-02 ............ $940
P6021 9-Ft Current Probe, order 010-0244-02 ............ $94

VOLTAGE PROBE—see page 78.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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OSCILLOSCOPES
5100 SERIES

5B10N

Time Base/Amplifier

® 100 ns/DIV to 55s/DIV CALIBRATED TIME BASE

® TRIGGERING IN EXCESS OF OSCILLOSCOPE BANDWIDTH
@ SINGLE SWEEP

@ LIGHTED KNOB SKIRTS FOR SCALE FACTOR READOUT
® DIRECT READOUT X10 MAG

©® PROVIDES ALTERNATE AND CHOPPED DISPLAYS BETWEEN TWO
AMPLIFIERS

® SOLID-STATE STABILITY

@ 50 mV/DIV AND 500 mV/DIV CALIBRATED EXTERNAL INPUT

The 5B10N is a time base/amplifier plug-in unit for generating
a sweep in the 5103N Oscilloscope System. Sweep rates are
1 us/div to 5s/div, extended to 100 ns/div with the X10 mag-
nifier. Circuitry is solid-state and the front panel layout and
controls make the 5B10N easy to understand and use. A back
lighted skirt inscribed with the sweep rates lets the user in-
stantly read the correct sweep rate even when the magnifier
is in use. In the external mode the unit becomes a voltage
amplifier with calibrated deflection factors of 50 mV/div and
500 mV/div.

Triggering the 5B10N is straightforward even with the many
triggering modes which are push button selected. Source posi-
tions include left or right plug-in, display (from the mainframe
vertical amplifier), line and external. Triggering modes include
auto, AC or DC coupled, and single sweep. The 5B10N triggers
to frequencies well beyond the oscilloscope bandwidth.

The 5B10N is normally used in the right hand plug-in compart-
ment but is compatible with the vertical amplifier compartments
as well.

CHARACTERISTICS

Sweep Rates— 1 us/div to 5s/div in 21 calibrated steps (1-2-5
sequence). X10 magnifier extends displayed sweep time/div
to 100 ns. Uncalibrated, continuously variable between steps
and to 12.5 s/div.

Sweep Accuracy—Unmagnified, within 3% from 1 us/div to
1s/div, and within 4% at 2s/div and 5s/div. Magnified dis-
‘xlays accurate within 1% in addition to specified time base
sweep accuracy.

TRIGGERING

AC 50 Hz to 2 MHz 0.4 div 200 mV
DC DC to 2 MHz 0.4 div 200 mV

Auto Trig—Same as above except signal rate requirements
are 15 Hz and above.

Single Sweep—Same as for AC and DC coupled.

External Trigger Input—Maximum input voltage is 350V (DC

+ peak AC). Input R and C is 1MQ within 2% paralleled

by ~70 pF. Trigger level voltage range is 45V to —5 V.
EXTERNAL HORIZONTAL MODE

Deflection Factor— 50 mV/div and 500 mV/div, accurate within
3%. 10X variable extends range to at least 5 V/div.

Bandwidth—DC coupled, DC to at least 1 MHz. AC coupled,
50 Hz or less to at least 1 MHz.

Input R and C— 1 MQ within 2% paralleled by =70 pF.
Maximum Input Voltage— 350V (DC - peak AC).

AMBIENT TEMPERATURE

Performance characteristics are valid for the 5B10N from 0°C
to +50°C.

5B10N TIME BASE/AMPLIFIER ........................... $175

Includes instruction manual 070-1140-00.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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5B12N

Dual Time Base

OSCILLOSCOPES
5100 SERIES

® 100 ns/DIV TO 5s/DIV CALIBRATED TIME BASE

® DUAL and DELAYED SWEEP

© TRIGGERING IN EXCESS OF OSCILLOSCOPE BANDWIDTH
® LIGHTED KNOB SKIRTS FOR SCALE FACTOR READOUT
® DIRECT READOUT X10 MAG

The 5B12N is a time base for generating single, dual or de-
layed sweeps in the 5103N Oscilloscope System. The unit
features solid-state circuitry, simplified front-panel controls
and normal sweep rates from 1 us/div to 5s/div; extended to
100 ns/div with the X10 magnifier. The 5B12N is normally used
in the right hand plug-in compartment but is compatible with
the vertical amplifier compartment as well.

The display modes are A sweep, B sweep, A intensified — B
delayed and dual sweep. Each mode is selectable by push-
button switches. Triggering sources for A and B sweep include
left and right plug-in, line and display. In the display mode
the sweep is triggered from the composite signal being dis-
played. Auto and external trigger and single sweep are pro-
vided for the A sweep. The B sweep is triggerable after the
delay time. The 5B12N triggers to frequencies well beyond
the oscilloscope bandwidth.

The display mode push button applies logic levels to the main-
frame to select Chop (button pushed in) or Alternate (button
out) for time-share switching between vertical plug-ins and
amplifier channels.

Scale factor readouts for the time base are provided by il-
luminating the knob skirt behind the area which identifies
the correct scale factor. When the X10 magnifier is used the
readout is automatically switched to correct the A sweep scale
factor readout.

CHARACTERISTICS

A Sweep Rates— 1 us/div to 5s/div in 21 calibrated steps
(1-2-5 sequence). X10 magnifier extends displayed sweep
time/div to 100 ns. Uncalibrated, continuously variable between
steps and to 12.5 s/div.

A Sweep Accuracy—Unmagnified, within 3% from 1 us/div to
1s/div and within 4% at 2s/div and 5s/div. Magnified, dis-
plays accurate within 1% in addition to specified time base
sweep accuracy.

B Sweep Rates— 0.2 us/div to 0.5 s/div in 20 calibrated steps.

B Sweep Accuracy—Within 3% from 0.5 us/div to 0.1 s/div.
Within 4% at 0.5s/div, 0.2 s/div and 0.2 us/div.

TRIGGER
The following applies to the A and B trigger except as noted.
TRIGGERING MIN SIGNAL REQUIR
COUPLING FREQUENCY RANGE ] EXT (A TRIG ONLY)
AC 50 Hz to 2 MHz 0.4 div 200 mV
DC DC to 2 MHz 0.4 div 200 mV

B sweep operates in triggered or free-run mode after delay time.
The following characteristics apply to the A trigger only.

Auto Trig—Same as above on signal rates of 15 Hz and above.
Single Sweep—Same as for AC and DC coupled.

External Trigger Input—Maximum input voltage is 350V (DC
+ peak AC). Input R and C is 1 MQ within 2% paralleled by
~70 pF. Trigger level voltage range is +5V to —5V.
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DELAYING SWEEP CHARACTERISTICS

Delay Time Accuracy— 1us/div to 5s/div, within 1%. 1 }

s/div to 5 s/div, within 2%.

Delay Time Multiplier Range— 0 to 10 times the Time/Div set-
ting.

Delay Time Multiplier Incremental Linearity—Within 0.2%.

Differential Time Measurement Accuracy—Within 1% and 2
minor dial divisions for 1us to 0.5s delay times. Within 2%
and 2 minor dial divisions for 1s to 5s delay times.

Jitter— 1 part or less in 20,000 of 10X the Time/Div setting.

EXTERNAL HORIZONTAL MODE

Deflection Factor— 50 mV/div and 500 mV/div accurate with-
in 3%. 10X variable extends range to at least 5V/div.

Bandwidth—DC coupled, DC to at least 1 MHz. AC coupled,
50 Hz or less to at least 1 MHz. 3

Input R and C— 1 MQ within 2% paralleled by =70 pF.
Maximum Input Voltage— 350V (DC -+ peak AC).

AMBIENT TEMPERATURE
Characteristics are valid for the 5B12N from 0°C to --50°C.

5BI2N DUAL TIME BASE ... ............. . ... ....... .. $550

Includes instruction manual 070-1141-00.

5BI3N TIME BASE ... ... ... . .. ... ... $85
A basic time base unit with sweep ranges from 5 us/div toO ’
0.5s/div in decade steps, variable between steps to 5 s/div.

Includes instruction manual 070-1146-00.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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OSCILLOSCOPES
560 SERIES

Reference Information

~ OSCILLOSCOPES

“DESCRIPTION

561B

Plug-in oscilloscope

564B Plug-in oscilloscope with storage
564B MOD 121N Plug-in oscilloscope with storage and auto-erase
565

Dual-beam oscilloscope with built-in time bases

129

The 560 Series offers 28 different plug-in units providing com-
plete versatility in measurement applications. Mainframes in-
clude a dual-beam oscilloscope with two independent vertical
and horizontal deflection systems (565), a bistable storage oscil-
loscope with auto-erase (564B MOD 121N) and without auto-erase
(564B), and a conventional oscilloscope (561B). The dual plug-
in unit feature of the 564B and 561B allows conventional dis-
plays or X-Y displays with either single-trace, dual-trace, or
four-trace units. Sampling displays, as well as spectrum analysis
and raster generation are also available.

285 118 Powers one S-Series head
LUG-IN UNITS
_MIN ] '
EFLECTION
ACTOR . o .
SINGLE TRACE SPECIAL PURPOSE
2A60 92 50 mV/div DC to 1 MHz 0.35 us 3A8 i b 58 S5
3A75 2 50 mV/div DC to 4 MHz 90 ns Operational 100 20 mV/div to 3.5 MHz ns
3A10 Trans- .
MULTIPLE TRACE ducer 103 10 pV/div DC to 1 MHz 350 ns
3A3 Dual-Trace 94 100 uV/div DC to 500 kHz 0.7 us 3C66 :
i 105 10 ust DC to 5 kH 70
3A6 Dual-Trace % 10mv/div_| DG to 10MHz | 5ns CRiiET A it z e
3A72 Dual-Trace 98 10 mV/div DC to 650 kHz 0.54 us 2B67 Mod 730A
3A74 Four-Trace 99 20 mV/div DC to 2 MHz 0.18 us 3A74 Mod 730A 297 Engine Analyzer Plug-ins
DIFFERENTIAL — — ; T!ME-BA:i UNIT -
2A63 93 1 mV/div DC to 300 kHz 1.2 us PN ,ﬁﬁfsgfgis '
3A3 94 100 pV/div DC to 500 kHz 0.7 us ~ UNIT | PAGE | RATE | MAG ==
3A7 Comparator 97 1 mV/div DC to 10 MHz 35 ns 2B67 106 1 us/div X5 single sweep
3A9 101 10 uV/div DC to 1 MHz 350 ns 3B3 107 0.5 us/div X5 calib delayed
sweep;
SPECTRUM ANALYZER single sweep
| 208 | 10 uV/div_ | 10Hz to 1 MHz | 3B4 108 0.2 us/div_| X1 to X50 single sweep
3S1 Dual Trace 109 2 mV/div DC to 1 GHz l 350 ps 372 0.2 ns/div X10 random
3S2 Dual Trace 110 2 mV/div Used with S-Series Heads sampling
385 Programmable | 111 2 mV/div Used with S-Series Heads 375 122 0.1 ns/div calib digital
SAMPLING HEADS Programmable sweep delay
51 112 50 © DC to 1 GHz 350 ps 3T77A 128 0.2 ns/div X10 ﬂgg{lealsv;g:g
S-2 112 50 Q DC to 4.5 GHz 75 ps sweep delay
S-3A 113 100 kQ DC to 1 GHz 350 ps TDR SYSTEM
S-4 113 5009 DG 10 14,GHz 25ps 3s7 119 5 mV/div | 140-ps risetime
S 14 1M DC to 350 MHz 1ns 3T7 119 100 ps/div | 4920 ft direct-reading
S-6 115 50 Q DC to 11.5 GHz 30 ps
S-50 116 25-ps Pulse Generator Head
S-51 116 1-to-18 GHz Trigger Countdown Head
S-52 117 25-ps Pulse Generator Head
S-53 117 DC-to-1 GHz Trigger Recognizer Head
S-54 118 1-ns Pulse Generator Head

With the 565 the horizontal amplifiers are built-in and can be
driven by either of its two built-in sweep generators. The ver-
tical amplifiers can be of any 2-Series or 3-Series plug-in units
except spectrum analyzer and sampling units.

The 568 is described in the Automated Measurement Systems
Section, but can be used with any of the 560-Series plug-ins
when digital readout is not required. The 3A2, 3B2, 3S6, and
3T6 Programmable Plug-Ins are described in the Systems
Section.
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561B

10-MHz Oscilloscope

® ACCEPTS MULTI-TRACE, DIFFERENTIAL, SAMPLING
TRANSDUCER AND SPECTRUM ANALYZER
PLUG-IN UNITS

8 x 10-cm DISPLAY

ILLUMINATED PARALLAX-FREE GRATICULE
X-Y DISPLAYS

SOLID-STATE MAINFRAME

The Tektronix Type 561B and Type R561B Oscilloscopes have
a complete selection of plug-ins that permit changing measure-
ment capabilities to meet changing measurement needs. Ampli-
fier plug-ins offer a wide range of measurement capabilities
with 10-MHz dual-trace plug-ins, 10 uV/div differential plug-ins,
25-ps sampling plug-ins and spectrum analyzer plug-ins cover-
ing the spectrum from 10Hz to 36 MHz. Time-base plug-ins
include delayed sweep, X50 magnifier, single time bases and
sampling time bases. Two amplifier plug-ins may be used for
X-Y or multiple X-Y displays. An automatic-seeking amplifier
and time base are also available.

Both the Type 561B and the Type R561B use a cathode-ray
tube that features an 8 by 10-cm internal graticule with con-
trollable illumination. You can take photographs with the same
ease, but without the parallax of an external graticule.

Occupying only 7 inches of rack height, the Type R561B
bolts directly to the rack, but may be ordered with optional
slide-out tracks at additional cost.
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| CHARACTERISTIC SUMMARY

VERTICAL

Vertical deflection characteristics are extremely flexible
through use of 2-Series and 3-Series Amplifier Plug-In
Units including:

Dual trace—DC to 10 MHz, 35 ns.
Differential—DC to 1 MHz, 10 xV/div.
Sampling—DC to 14 GHz, 25 ps.
Spectrum Analyzer—10 Hz to 36 MHz.

HORIZONTAL

Horizontal deflection characteristics are extremely flexible
through use of 2-Series and 3-Series Amplifier and Time-
Base Units.

CRT
DISPLAY AREA—8x 10 cm.
ACCELERATING VOLTAGE—3.5kV.
PHOSPHOR—P3I.

OTHER
CALIBRATOR—4 mV to 40V (=1.5%), 1 kHz (#=1%) square-
wave and 40V DC. Into 50.0Q, 2mV, 20 mV and 200 mV
squarewave. Current loop of 10 mA DC and 10 mA square-
wave (£1.5%).
POWER REQUIREMENTS—90V to 136V or 180V to 272V,
48 Hz to 440 Hz (561B), 48 Hz to 66 Hz (R561B).
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561B

10-MHz Oscilloscope

° TYPE 561B CHARACTERISTICS

PLUG-IN COMPARTMENTS
Accepts all 2-Series and 3-Series Amplifier and Time-Base
Units except Type 3Té and Type 356 Plug-Ins.

TEKTRONIX CRT

Flat-faced rectangular 5-inch tube with 3.5-kV monoaccelera-
tor and beam deflection unblanking. The edge lighted grati-
cule is marked in 8 vertical and 10 horizontal ecm divisions.
The centerlines are marked every 2 mm. lllumination is con-
trolled by a front-panel knob. A P31 phosphor is normally
supplied; P2, P7 or P11 are optional without extra charge.
Consult your Field Engineer, Representative or Distributor
for application information and availability.

DISPLAY CONTROLS
Front-panel controls include Focus, Astigmatism, Intensity
and Scale lllumination (of the 8-cm by 10-cm display area),
in addition to a screwdriver adjustment for Trace Alignment.

Z-AXIS INPUT
A BNC connector at the rear of the instrument permits ex-
ternal modulation of the CRT cathode. Z-axis input is AC
coupled to the CRT cathode and requires 10V P-P for beam
modulation at normal intensity.

AMPLITUDE CALIBRATOR
Front-panel selection of calibration signals. Voltage—4 mV,
40mV, 400mV, 4V and 40V ground-to-peak squarewave
info 1 MQ or greater; 40V DC into 1 MQ or greater; 2mV,
20mV or 200 mV ground-to-peak squarewave into 50.0 Q.
. Current—Current loop of 10 mA DC or 10 mA ground-to-peak
squarewave.

Voltage and current amplitude accuracy is within 17,% from
420°C to 4+30°C; within 2% from 0°C to +50°C.

Squarewave frequency is 1kHz, within 1%. Risetime and
falltime is 1 us or less with load capacitance of 100 pF or
less except in the 40-V position where t. and t; is 2.5 us or
less with load capacitance of 100 pF or less.

ENVIRONMENTAL CHARACTERISTICS
Ambient Temperature
Operating: 0°C to 450°C
Non-operating: —40°C to +65°C

Altitude
Operating: to 15,000 feet; maximum allowable ambient tem-
perature decreased 1°C/1,000 feet from 5,000 to 15,000 feet.
Non-operating: to 50,000 feet.

DC-VOLTAGE SUPPLIES
All voltages required for proper operation of the oscilloscope
and the plug-in units are regulated. Supplies operate normal-
ly with or without plug-ins.

POWER REQUIREMENTS
Quick-change, line voltage selection permits operation from
any of the following voltages: 90 to 110V, 104 to 126V, 112
to 136V, 180 to 220V, 208 to 252V, 224 to 272 V. The Type

- 561B will operate over a line-frequency range from 48 Hz
to 440 Hz with a power consumption of 178 watts at 115 VAC,
60 Hz. The Type R561B will operate over a line frequency
from 48 Hz to 66 Hz, with a power consumption of 186 watts
at 115 VAC, 60 Hz.

TYPE 561B DIMENSIONS AND WEIGHTS

Height 143/ in 37.5cm
Width 93/ in 248 cm
Depth 217, in 54.7 cm
Net weight 32 Ib 14.6 kg
Domestic shipping weight =1 b ~18.6 kg
Export-packed weight =53 1b ~24 kg

INCLUDED STANDARD ACCESSORIES FOR TYPE 561B
BNC-post jack (012-0092-00); 18-inch patch cord (012-0087-00);
instruction manual (070-0802-00).

TYPE 561B OSCILLOSCOPE, without plug-in units .. $595

TYPE R561B DIMENSIONS AND WEIGHTS

Height 7 in 17.8 cm
Width 19 in 48.3 cm
Rack depth 207/, in 52.1 cm
Net weight 31 |b 14.2 kg
Domestic shipping weight ~56 Ib ~25.4 kg
Export-packed weight =76 |b ~34.4 kg

INCLUDED STANDARD ACCESSORIES FOR TYPE R541B
Mounting hardware (016-0131-00); BNC-post jack (012-0092-
00); 18-inch patch cord (012-0087-00); instruction manual
(070-0803-00).

TYPE R561B OSCILLOSCOPE, without plug-in units .. $645

TYPE R561B WITH SLIDE-OUT TRACKS

Type R561B MOD 171A mounts to a standard 19-inch rack
on slide-out tracks. It can be pulled out, tilted and locked
in any one of 7 positions for convenient servicing. The in-
strument has the same standard accessories as the Type
R561B, but also includes one pair of mounting tracks (351-
0084-00).

TYPE R561B MOD 171A OSCILLOSCOPE, without plug-in
T e e e g E e e S $695

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page

85




564B MOD 121N

Auto-Erase Storage Oscilloscope

® DC-to-10 MHz BANDWIDTH

® BISTABLE SPLIT-SCREEN STORAGE AND
CONVENTIONAL DISPLAYS

® UP TO 500 cm/ms WRITING SPEED

® ACCEPTS MULTI-TRACE, DIFFERENTIAL, SAMPLING,
TRANSDUCER, AND SPECTRUM ANALYZER
PLUG-IN UNITS

® REMOTE ERASE

® X-Y DISPLAYS

® SELECTABLE VIEWING TIME
1s to 12s

® STORAGE VIEW TIME UP TO 1 HOUR

The Type 564B MOD 121N Storage Oscilloscope, and its
rackmount counterpart, is virtually two instruments in one, offer-
ing all the advantages of a conventional plug-in oscilloscope
plus the added advantages of a split-screen, storage CRT
and the convenience of a variable viewing-time system. Through
front panel controls this system can be directed to automatically
erase either or both halves of the display area after a pre-
determined viewing time. Viewing time can be varied from 1's
to 12 s in the auto-erase mode. A complete selection of plug-ins
permits changing the oscilloscope's performance to meet chang-
ing measurement needs.

With the split-screen storage feature, either half of the 8x
10-cm display can be independently controlled, thus allowing
stored or conventional displays on either the upper or lower
half. The contrast ratio and brightness of the stored displays
are constant and independent of viewing time, writing and
sweep rates, or signal repetition rates.

The Type 564B MOD 121N and R564B MOD 121N have dual
plug-in flexibility with vertical and horizontal plug-in units.
Amplifier plug-ins offer a wide range of measurement capabili-
ties with 10-MHz multi-trace, 10 nV differential, 25-ps sampling
and spectrum analyzer plug-ins. Time-base plug-ins include
delayed sweep, X50 magnifier, single time bases and sampling
time bases. Amplifier plug-ins may be placed in the horizontal
position for X-Y or multiple X-Y displays, and automatic seek-
ing plug-ins are available.

Occupying only 7 inches of rack height, the Type R564B MOD
121N bolts directly to the rack, but may be ordered with
optional slide-out tracks at additional cost.

The Type 564B MOD 121N and R564B MOD 121N offer
reliable operation with low-heat dissipation through the use of
solid-state components.
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PE 5648 STORAGE OSCILLOSCOPE

CHARACTERISTIC SUMMARY

VERTICAL
Vertical deflection characteristics are extremely flexible through
use of 2-Series and 3-Series Amplifier Plug-In Units.
Dual Trace—DC to 10 MHz, 35 ns.
Differential—DC to 1 MHz, 10 xV/div.
Sampling—DC to 14 GHz, 25 ps.
Spectrum Analyzer—10 Hz to 36 MHz.

HORIZONTAL
Horizontal deflection characteristics are extremely flexible
through the use of versatile 2-Series and 3-Series Amplifier
and Time-Base Units.

STORAGE CRT

DISPLAY AREA—8x 10 cm.

ACCELERATING VOLTAGE—3.5kV.

SPLIT-SCREEN STORAGE—Store on either upper or lower
half of screen with non-storage on other half; store on entire
screen; or non-store on entire screen.

VIEWING TIMES—Up to one hour.

ERASE TIME—Approximately 0.25 second.

WRITING SPEED—Up to 500 cm/ms.

PHOSPHOR—Similar to P1.

OTHER
CALIBRATOR—4 mV to 40V (=1.5%), 1kHz (#=19%) square-
wave and 40V DC. Into 50.0Q, 2mV, 20 mV and 200 mV
squarewave. Current loop of T0mA DC and 10 mA square-
wave (=1.5%).

LINE VOLTAGE REQUIREMENTS—90V to 136V or 180V f({J i

272V, 48 Hz to 440 Hz (564B), 48 Hz to 66 Hz (R564B). ‘

y
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564B MOD 121N

Auto-Erase Storage Oscilloscope

OSCILLOSCOPES
560 SERIES

o TEKTRONIX STORAGE CRTS

The CRT is a Tektronix bistable storage tube with beam-
deflection blanking and an accelerating voltage of 3.5kV. It
has an 8 x 10-cm storage target divided into two 4 x 10-cm
areas, individually controllable for storage and erasure.

There are two storage tubes available for use in the Type
564B Oscilloscopes. Both tubes exhibit characteristics of a con-
ventional CRT when used in the non-stored mode. The standard
tube, the T5641-200, has the brighter stored display. The other
tube, the T5641-201, has the faster writing speed.

By selecting the proper tube, you can obtain optimum oscillo-
scope performance for your particular application. Such selec-
tion is important because each tube has a different writing
speed and brightness for stored-mode operation. The brightness
of a stored display for an individual tube is one value regardless
of the intensity of the beam that generated it.

WRITING SPEED
Initially, at least 25 cm/ms for the standard CRT T5641-200;
at least 100 cm/ms for the MOD 08 CRT T5641-201.

STORAGE CHARACTERISTICS

VIEWING TIME
Displays can be stored and viewed up to 1 hour.

ERASURE TIME
Approx 0.25 second.

TORED WRITING-SPEED ENHANCEMENT

This feature controls the single-sweep storage capabilities of
the storage CRT. Through adjustment of the front-panel Level
control, single-trace spot velocities up to 250 cm/ms using
the standard CRT; up to 500 cm/ms using the fast CRT (MOD
08) can be stored with minimal loss of resolution and contrast
in the center 7 x9 cm.

SINGLE-SHOT SIGNALS
At slow or medium speeds, single-shot signals are easily
stored for extended viewing time (within writing-speed capa-
bilities of CRT selected).

INTEGRATE MODE
Increases the effective writing speed for repetitive fast signals
with repetition rates that are too low for effective storage,
but which may be too fast for satisfactory single-shot storage
with enhancement.

REMOTE CONTROL OPERATION
A rear-panel connector permits erasing of upper and/or
lower half of split screen from a remote location and per-
mits remote operation of the Save Mode.
Erasure can be initiated in either of two ways:

1. Pulse initiated—Requires a negative pulse of 5V to 100 V.
Rate of change at least 0.1 V/ps.

2. Impedance change initiated—Requires a change from at
least 1 MQ to 50 kQ or less in 10 us or less.

AUTO ERASE (MOD 121N only)
In the Auto Erase Mode there is a continuous sequence of
storing, viewing time and erasure of either upper screen,
lower screen or entire screen. A rear-panel switch provides
two modes of operation, either Signal Triggered Sweep or
Erase Triggered Sweep.

In the Signal Triggered Sweep Mode, the input Signal ini-
tiates a sweep and the viewing time begins as the sweep
ends. At the end of the variable viewing time, the selected
portion of the screen is automatically erased and the
cathode-ray tube is unblanked after the next sweep retrace.
This cycle will automatically repeat itself as long as an input
signal triggers the sweep.

The Erase Triggered Sweep Mode is primarily useful with
sweep rates of 0.1s/div and slower. In this mode of opera-
tion, the CRT is not blanked during the variable viewing
time. The sweep unit can be triggered either by the input
signal or by the erase pulse output located on the rear of
the oscilloscope.

VARIABLE VIEWING TIME. (MOD 121N only)
1s to at least 12's. SAVE position disables automatic erasure.

OTHER CHARACTERISTICS

PLUG-IN COMPARTMENTS
The instrument accepts 2-Series and 3-Series Amplifier and
Time-Base Units except Type 3Té and Type 3S6.

LOCATE BUTTON
This button, when depressed, causes a spot or spots to appear
at the left of the CRT screen at the vertical position of the
next sweep.

EXTERNAL GRATICULE
The graticule is edge lighted and is marked in 8 vertical and
10 horizontal ecm divisions. The centerline is marked every
2mm. lllumination is controlled by a front-panel knob.

Z-AXIS INPUT
Accessible through a BNC connector at the rear of the in-
strument permitting external modulation of the CRT cathode.
Z-axis input is AC coupled to the CRT cathode and requires
10V P-P for beam modulation at normal intensity.

AMPLITUDE CALIBRATOR
Front-panel selection of calibration signals.

Voltage—4 mV, 40 mV, 400 mV, 4V and 40 V ground-to-peak
squarewave into 1 MQ or greater; 40V DC into 1 MQ or
greater; 2-mV, 20-mV or 200-mV ground-to-peak squarewave
into 50.0 Q.

Current—Current loop of 10 mA DC or 10-mA ground-to-peak
squarewave.

Voltage and current amplitude accuracy is within 11/,% from
+20°C to +30°C; within 2% from 0°C to +50°C. Square-
wave frequency is 1kHz, within 1%. Risetime and falltime
is 1 us or less with load capacitance of 100 pF or less except
in the 40-V position where t. and t; is 2.5 us or less with load
capacitance of 100 pF or less.
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564B MOD 121N

Auto-Erase Storage Oscilloscope

OSCILLOSCOPES
560 SERIES

AMBIENT OPERATING TEMPERATURE
0°C to 450°C

OPERATING ALTITUDE
To 15,000 feet

ELECTRONICALLY REGULATED SUPPLIES
Regulated power supplies furnish all voltages required for
proper operation of the Indicator and the plug-in units.

POWER REQUIREMENTS

Quick-change, line voltage selection permits operation from
any of the following voltages: 90 to 110V, 104 to 126V,
112 to 136V, 180 to 220V, 208 to 252V, 224 to 272 V. The
Type 564B MOD 121N will operate over a line-frequency
range from 48 Hz to 440 Hz with a power consumption of
196 watts at 115 VAC, 60 Hz. The Type R564B MOD 121N
will operate over a line frequency from 48 Hz to 66 Hz, with
a power consumption of 204 watts at 115 VAC, 60 Hz.

DIMENSIONS AND WEIGHTS

564 L. R5edB
Height 143/,| 37.5 7 17.9
Width 9%/, 249| 19 48.4
Depth 21, | 547| 20, 522

' S Blidal bl ke

Net weight 36 16.3| 37 16.7
Domestic shipping weight | =45 [=~20.4|=~58 |[=26.3
Export-packed weight 2557|2257 | =280 i[=36.3

STANDARD ACCESSORIES FOR TYPE 564B MOD 121N
BNC-post jack (012-0092-00); 50-@ BNC cable (012-0057-01);
adapter, BNC to dual banana connector (103-0090-00); instruc-
tion manual (070-0806-00).

TYPE 564B MOD 121N OSCILLOSCOPE,
without plug-in units ... $1250
(with CRT for brightest stored display).

TYPE 564B

The auto erase and variable viewing time features of the
Type 564B MOD 121N are deleted in the Type 564B and Type
R564B. A cost savings is thus realized. All other storage charac-
teristics, electrical characteristics and mechanical characteristics
remain the same.

INCLUDED STANDARD ACCESSORIES FOR TYPE 564B
BNC-post jack (012-0092-00); 18-inch patch cord (012-0087-00);
instruction manual (070-0804-00).

TYPE 564B OSCILLOSCOPE, without plug-in units ..
(with CRT for brightest stored display).

.. $1095
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TYPE R564B

The Type R564B is a rackmount version of the 564B that is
also available with or without auto-erase (MOD 121N).

STANDARD ACCESSORIES FOR TYPE R564B MOD 121N
Mounting hardware (016-0131-00); BNC-post jack (012-0092-
00); 50-Q BNC cable (012-0057-01); adapter, BNC to dual
banana connector (103-0090-00); instruction manual (070-
0807-00).

TYPE R564B MOD 121N OSCILLOSCOPE,
without plug-in units ... $1300
(with CRT for brightest stored display).

INCLUDED STANDARD ACCESSORIES FOR TYPE R564B
Mounting hardware (016-0131-00); BNC-post jack (012-0092-
00); 18-inch patch cord (012-0087-00); instruction manual (070-
0805-00).

TYPE R564B OSCILLOSCOPE, without plug-in units
(with CRT for brightest stored display).

.. $1145

OPTIONAL MODIFICATIONS

FAST CRT
Type 564B, 564B MOD 121N or rackmounts with CRT for
fastest stored writing speed. Order MOD 08, no extra charge.

SLIDE-OUT TRACKS
Types R564B or R564B MOD 121N can be mounted in a stan-
dard 19-inch rack on slide-out tracks. They can then be pulled
out, tilted, and locked in any one of seven positions for con-
venient servicing. Order MOD 171A .......... ADD $50

OPTIONAL ACCESSORIES

SLIDE-OUT ASSEMBLY
Converts standard Type R564B or R561B for easy withdrawal
and tilt of instrument. Order 351-0050-00 ............ $50

CRADLE ASSEMBLY
Provides rear slide support when R564B or R561B with slide-out
tracks is mounted in a backless rack. Order 040-0344-00 $10

REMOTE-ERASE CONNECTOR
Mates with 9-pin connector on the rear panel of Type 564B or
R564B. Supplied without cable. Order 134-0049-00 ...... $6

Refer to accessories pages for probes, cameras, and Scope-
Mobile® Carts.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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565

10-MHz Dual-Beam Oscilloscope

M OSCILLOSCOPE

® TWO VERTICAL AND HORIZONTAL SYSTEMS
® 8 x 10-cm DISPLAY PER BEAM

® CALIBRATED DELAYED SWEEP

A Type 565, or rackmount counterpart Type RM565, is es-
sentially two single-beam oscilloscopes sharing a common
cathode-ray tube and power supply. Each beam has separate
vertical and horizontal deflection systems, focus, and intensity
controls.

The vertical amplifiers can be any of 2-Series or 3-Series
Plug-In Units, except Spectrum Analyzer and Sampling Units.
The horizontal amplifiers are built-in and can be driven by
either of two sweep systems, simultaneously or independently,
or from their external inputs. Front-panel controls permit using
"A" sweep as a delaying sweep and “B" as the delayed sweep.

e duration of the “B" sweep. “B" sweep may also be used

Iln this mode of operation the upper beam is intensified for

or single-sweep operation.

There are rear-panel outputs of vertical signals, horizontal
signals, + gate, delayed trigger, and auxiliary power.

VERTICAL

2 identical vertical-deflection systems

Vertical-deflection characteristics are extremely flexible through
use of 2-Series and 3-Series Plug-In Units (see chart).

HORIZONTAL

2 independent horizontal-deflection systems

CALIBRATED TIME BASE—1 us/div to 5s/div.

10X MAGNIFIER—Extends time base to 0.1 us/div.
CALIBRATED SWEEP DELAY—5 pus to 50 s.
EXTERNAL INPUT—Approx 100 mV/div to 30 V/div.

CRT

DISPLAY AREA—10 x 10cm (each beam scans 8 cm vertical,
overlap of the two beams is 6 cm). Major graticule division
equals 1cm, minor division equals 2mm. Illuminated no-
parallax graticule.

ACCELERATING VOLTAGE—4 kV.
PHOSPHOR—P2

OTHER
AMPLITUDE CALIBRATOR—I1 mV to 100V, 1-kHz squarewave.

REAR-PANEL SIGNAL OUTPUTS—Output impedance approx
500 ohms; max load 2 mA.

POWER REQUIREMENTS—105 to 125V or 210 to 250V, 400
watts.
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10-MHz Dual-Beam Oscilloscope

OSCILLOSCOPES
560 SERIES

VERTICAL DEFLECTION
2 identical systems
Characteristics of the two vertical systems depend upon the
2-Series or 3-Series Amplifier Units used. Please refer to the
plug-in chart for more information on these vertical amplifier
units. (The 565 does not use Sampling or Spectrum Analyzer
Plug-In Units.)

VERTICAL PLUG-IN UNITS*
| MINIMUM ,
PLUG-IN DEFLECTION BANDWIDTH
- UNIT FACTOR (—3dB) Tr
MULTIPLE TRACE
3A3 Dual-Trace 100 nV/div DC to 500 kHz 0.7 ps
3Aé Dual-Trace 10 mV/div DC to 10 MHz 35ns
3A72 Dual-Trace 10 mV/div DC to 650 kHz 0.54 ps
3A74 Four-Trace 20 mV/div DC to 2 MHz 0.18 us
SINGLE TRACE
2A60 50 mV/div DC to 1 MHz 0.35 us
3A75 50 mV/div DC to 4 MHz 90 ns
SPECIAL PURPOSE
3A8 Operational Amp| 20 mV/div DC to 3.5 MHz 100 ns
3C66 Carrier Amp 10 wstrain/div DC to 5kHz 70 us
3A10 Transducer Amp| 10 nV/div DC to 1 MHz 350 ns
DIFFERENTIAL
2A63 1 mV/div DC to 300 kHz 1.2 us
3A3 100 pV/div DC to 500 kHz 0.7 s
3A7 Comparator 1 mV/div DC to 10 MHz 35ns
3A9 10 wV/div DC to 1 MHz 350 ns
3A10 Transducer Amp| 10 uV/div DC to 1 MHz 350 ns

*2- and 3-Series Time Base Plug-Ins can be used for raster generation.

HORIZONTAL DEFLECTION

2 identical systems

TIME BASE A AND B

1 ps/div to 5s/div in 21 calibrated steps, 1-2-5 sequence;
accurate within 3%. Uncalibrated, continuously variable
and to approx 12s/div. A warning light indicates when the
variable control is in the uncalibrated position. Either time
base can be operated independently, or Time Base B can
be delayed by Time Base A. In delayed-sweep operation,
Time Base A display is intensified for the duration of the
“B" sweep.

X10 MAGNIFIER
Operates over full time base, increases fastest rate to 0.1 us/
div. Magnified time base accurate within 5%.

OPERATING MODES
Time Base A—Normal Sweep.
Time Base B—Normal, B delayed by A, and Single Sweep.

DELAY MODES
Delayed sweep starts immediately at end of delay time, or
is triggerable at end of delay time (for jitter-free displays).

DELAYED SWEEP MODE
Delayed sweep starts after time interval determined by DELAY
TIME and DELAY-TIME MULTIPLIER. DELAY TIME control
selects 10 us to 5s delay time in a 1-2-5 sequence, accurate
to within 3% (5, 2, and 1 us delay time, accuracies not speci-
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fied). DELAY-TIME MULTIPLIER accurate within 0.5% of full
scale. Provides continuously calibrated time intervals from
0.50 to 10.00 times the DELAY TIME. Dial is divided into
1000 parts.

DIFFERENTIAL TIME-MEASUREMENT ACCURACY
Within 3% and 10 minor divisions. Jitter <1 part in 20,000
of 10 times DELAY TIME.

DELAY RANGE
5 us to 50's after start of delaying sweep. Inherent delay to
start of delayed sweep is 1.5 us or less.

EXTERNAL INPUT
Upper and Lower Horizontal Display Switches select Time

Base A, Time Base B, or Ext. In the External position, the -
gain is continuously variable from approx 100 mV/div fo(}y

30 V/div, DC to 350 kHz. Maximum input voltage is 300-V
RMS. Input RC is approx 100 kilohms paralleled by 30-55 pF
depending on gain setting.

TRIGGER

2 identical systems
MODES
Manual, Automatic, Free-run. In Automatic mode, sweep
free-runs at approx 50Hz in the absence of a triggering
signal.
COUPLING
AC, AC Fast, DC.
SOURCES
Internal from Upper Beam or Lower Beam, External, or Line.
REQUIREMENTS
0.2 divisions of deflection internal or 0.5V external up to
50 kHz, increasing to 1 div or 1V at 2 MHz.

CRT AND DISPLAY FEATURES

TEKTRONIX DUAL-BEAM CRT
5-inch round tube, 10 x 10-cm display area; 8 x 10 cm per
beam with é-cm overlap. Tube is aluminized with illuminated,
internal, no-parallax graticule. Accelerating potential is 4 kV.
P2 phosphor is normally supplied, P7, P11, or P31 are optional
without extra charge. Consult your Field Engineer, Repre-
sentative, or Distributor for application information and
availability.

DISPLAY CONTROLS
Separate intensity, focus and astigmatism controls for each

beam, intensity contrast between A sweep and non-intensified
B-zone of A sweep (internal screwdriver adjustment), frace( 3
¥ 4

rotation.

Z-AXIS MODULATION
AC-coupled to both CRT grids via rear panel input connec-
tors. Time constant is 3.5ms nominally, CRT modulation
requires approx 10V at normal intensity.
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565

10-MHz Dual-Beam Oscilloscope

OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR
1-kHz squarewave output, calibrated in 6 steps from 1 mV
to 100 V. Accurate within 39%,.

REAR-PANEL OUTPUTS
VERTICAL SIGNAL OUT (both upper and lower)—Signal
amplitude, DC level, and transient response depend on the
vertical plug-in unit used. Typical signal amplitude: 2 V/div
to 4V/div of display; DC level #=20V. Output impedance:
approx 500 ohms; maximum load current 2 mA.

HORIZONTAL OUTPUTS (both upper and lower)—Signal
amplitude, at least 50 mV/div of display in External position
and 0.5V/div of display in Sweep position. DC level 0 to
+5 volts. Output impedance: approx 500 ohms; maximum
load current 2 mA.

A AND B +GATES—Pulse height 20 V minimum; DC level
zero volts. Output impedance: approx 500 ohms; maximum
load current 2 mA.

DELAYED TRIGGER—Fast-rise pulse amplitude 48V mini-
mum; DC level zero volts. Output impedance: approx 50
ohms; maximum load current 2 mA.

POWER REQUIREMENTS
600 watts maximum, 50 to 60 Hz. Instrument factory wired
for 105-V to 125-V (117 V nominal) operation, or 210V to
250V (234 V nominal) upon request. Transformer taps permit
operation at nominal voltages ranging from 99V to 132V
or 198V to 265 V.

ABINET MODEL DIMENSIONS AND WEIGHTS

Height 133%, in 349 cm
Width 167/ in 42.8 cm
Depth 23%4 In 59.8 cm
Net weight 67 b 30.5kg
Domestic shipping weight =95 b ~43.2 kg
Export-packed weight =7 b =582 kg
RACK MODEL DIMENSIONS AND WEIGHTS
Height 12Y, in 3.1 em
Width 19 in 48.3 cm
Rack depth 223/14 in 56.4 cm
Net weight 80 Ib 36.3 kg
Domestic shipping weight =104 Ib ~47.3kg
Export-packed weight =124 Ib ~56.4kg

RACKMOUNTING
Type RM565 mounts on tilting slide-out tracks to standard
19-inch rack. Additional mounting information on catalog
instrument dimension page.

INCLUDED STANDARD ACCESSORIES
3-conductor power cord (161-0010-03); smoke-gray light filter
(installed) (378-0567-00); clear CRT protection plate (387-0918-
00); two patch cords, BNC-to-BNC 18-inch (012-0087-00); post
jack, BNC (012-0092-00); instruction manual (070-0269-00).
Type RM565 also includes slide-out assembly (351-0086-00);
power cord (161-0024-03); instruction manual (070-0353-00).

TYPE 565 OSCILLOSCOPE without plug-in units . $1675
TYPE RM565 OSCILLOSCOPE without plug-in units . $1775

OPTIONAL ACCESSORIES

Optional accessories increase measurement capability and
provide added convenience. The probes recommended for use
with these instruments are covered on the 2- and 3-Series Plug-
In Unit pages. Additional probes are available that may be
better suited for a particular application, including current and
high-voltage measurements. See the catalog accessory pages
for information on these and other items.

CAMERAS
C-27-547: £/1.9—1:0.7 lens, Polaroid Land! Pack-Film back
provides 10x10-cm coverage on 3V, x4, film, order
C-27-547 $480
C-27N: £/1.9—1:0.85 lens, no back, provides 10 x 10-cm
coverage on 4x5 film with optional Graflok? back and

Polaroid Land film holder, order C-27N ............ $375
Graflok back for 4x5 film holder (not included), order
122-0604-00 . ... $50
Type 565, RM565 to C-27-547 or C-27N Camera adapter,
order 016-0225-02 . .......coiuuiie e, $16

SCOPE-MOBILE® CART
Model 205-3: holds 4 plug-in units, has 9-position tilt-lock
oscilloscope tray, order 205-3 ...................... $160

CRADLE ASSEMBLY
Provides rear slide support when RM565 is mounted in back-
less rack, order 040-0346-00 ........................ $10

*Registered Trademark Polaroid Corporation.

*Registered Trademark Graflex Inc.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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2A60 1-MHz Single-Trace Amplifier
3A75 4-MHz Single-Trace Amplifier

CALIBRATED
DC AMPLIFIER
DWIDTH DC-1 MC

RISETIME 0,39 wSEC

® 50 mV/DIV to 50 V/DIV
CALIBRATED DEFLECTION FACTOR

® LOW COsST

The Type 2Aé0 and Type 3A75 are general purpose plug-in
units for use in the Type 561B, 564B or 565 Oscilloscope. They
can also be used in the Type 568 Oscilloscope when digital

2A60 CHARACTERISTICS

BANDWIDTH
DC to 1MHz at 3-dB down. AC-coupled low-frequency
response is 2 Hz, 0.2 Hz with 10X probe.

RISETIME
0.35 ps.

DEFLECTION FACTOR
0.05V/div, 0.5V/div, 5V/div and 50 V/div. Calibrated accu-
racy within 3%. Uncalibrated, continuously variable between
steps and to approx 500 V/div.

INPUT RC
1 megohm paralleled by approx 47 pF.

MAXIMUM INPUT VOLTAGE
600V combined DC + peak AC.

WEIGHTS
Net weight 31b 1.4 kg
Domestic shipping weight ~ é61lb ~2.7 kg
Export-packed weight ~10 Ib ~4.5kg

TYPE 2A60 AMPLIFIER ...................... $140
Includes instruction manual (070-0263-00)

_ TYPE 3A75
AMPLIFIER

GAIN ADJ.

VARIABLE

VOLTS/DIV.

CALIBRATED

DC BAL.

AMPLIFIER
BANDWIDTH DC & MC
RISETIME = 008 pSEC

. seriaL 55 |
PORTLAND. OREGON, U.5. A

 TEKTRONIX, INC.

® 50 mV/DIV to 20 V/DIV n

CALIBRATED DEFLECTION FACTOR C,
readout is not required. Used in the Type 129 Power Supply,
they can drive recorders, X-Y plotters, oscilloscopes, and other
indicators.

3A75 CHARACTERISTICS
BANDWIDTH
DC to 4MHz at 3-dB down. AC-coupled low-frequency
response is 2 Hz, 0.2 Hz with 10X probe.
RISETIME
Approximately 90 ns.
DEFLECTION FACTOR
50 mV/div to 20 V/div in 9 calibrated steps, 1-2-5 sequence;
accurate within 3%. Uncalibrated, continuously variable
between steps and to approx 50 V/div.
INPUT RC
1 megohm paralleled by approx 47 pF.
MAXIMUM INPUT VOLTAGE
600V combined DC + peak AC.

OPTIONAL ACCESSORIES

The probes recommended for use with these instruments sat-
isfy most measurement requirements. Additional probes are
available that may be better suited for a particular applica-
tion, including high-voltage and current measurements. See cat-
alog accessory pages for information on these and other items.
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WEIGHTS
Net weight 4 Ib 1.8 kg
Domestic shipping weight =~ 71b =32 kg
Export-packed weight ~12 Ib ~5.4 kg

TYPE 3A75 AMPLIFIER ...................... $215
Includes instruction manual (070-0275-00)

o

P6028 1X Probe Package, order 010-0074-00 ...... $16.5 ‘
P6006 10X Probe Package, order 010-0127-00 ...... $29.00
P4007 100X Probe Package, order 010-0150-00 ..... $29.00

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page




E OSCILLOSCOPES
560 SERIES

2A63

Differential Amplifier

= ® DC-10-300 kHz BANDWIDTH

® 1 mV/DIV to 20 V/DIV
CALIBRATED DEFLECTION FACTORS

® 250:1 CMRR

The Type 2Aé3 is a differential amplifier plug-in unit. It can
be used to make voltage measurements between two above-
ground points while at the same time cancelling in-phase signals
such as hum pickup in the connecting leads.

The Type 2Aé3 may be used in the Type 561B, 564B or 565
Oscilloscopes. It can also be used in the 568 Oscilloscope
when digital readout is not required. Used with the Type 129
Power Supply, the Type 2A63 can drive recorders, X-Y plotters,
oscilloscopes, and other indicators.

ANDWIDTH
DC to 300kHz at 3-dB down. AC-coupled low-frequency
response is 2Hz, 0.2 Hz with 10X probe.

RISETIME
1.2 ps or less.

DEFLECTION FACTOR
1 mV/div to 20 V/div in 14 calibrated steps, 1-2-5 sequence;
accurate within 3%. Uncalibrated, continuously variable
between steps and to approx 50 V/div.

INPUT RC
1 megohm paralleled by approx 47 pF.

MAXIMUM INPUT VOLTAGE
600V combined DC + peak AC.

DIFFERENTIAL INPUT

1 kHz 50 kHz
1 mV/cm to 50 mV/cm 250:1 150:1
0.1 V/ecm to 20V/cm 25:1 25:1
*With a maximum sinewave amplitude of 5V P-P.
PHASE SHIFT

Phase shift between two Type 2A63 Units used for X-Y dis-
plays is nominally less than 1° at 50 kHz.

TYPE 2A638
GAINADJ  DIFFERENTIAL
AMPLIFIER

VARIABLE
VOLTS/DI

CALIBRATED
¢ AC STABILIZED -

o g

+ INPUT
.

~ 300 KC |
RISETIME = 1 uSEC

TEKTRONIX. INC.

INTER-STAGE AC COUPLING
AC STABILIZED switch reduces drift at high gain.

WEIGHTS
Net weight 3%, b 1.7 kg
Domestic shipping weight =7 b ~32kg
Export-packed weight =11 b =5.0kg
TYPE 2A63 DIFFERENTIAL AMPLIFIER ... ........ $190

Includes instruction manual (070-0266-00)

OPTIONAL ACCESSORIES

The probes recommended for use with this instrument satisfy
most measurement requirements. Additional probes are avail-
able that may be better suited for a particular application,
including high-voltage and current measurements. See catalog
accessory pages for information on these and other items.

P6028 1X Probe Package, order 010-0074-00 ........ $16.50
P6055 10X Probe Package, adjustable attenuation helps main-
tain common-mode rejection, order 010-6055-01 .. .... $75.00
P6007 100X Probe Package, order 010-0150-00 ..... $29.00

U. S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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3A3

Dual-Trace Differential Amplifier

® DC-to-500 kHz BANDWIDTH
CONSTANT AT ALL DEFLECTION FACTORS

® 100 uV/DIV to 10 V/DIV
CALIBRATED DEFLECTION FACTOR

® 50,000:1 CMRR
® FET INPUTS

The Type 3A3 Dual-Trace Differential Amplifier is designed
for use in the Type 561B, 564B, 565, or in the 568/230 Oscillo-
scope, but without digital presentation of the measurement.
Used in the Type 129 Power Supply, the unit can be used to
drive X-Y plotters, oscilloscopes, and other indicators.

The Type 3A3 contains two independent, high-gain amplifier
channels with identical characteristics. Either channel may be
used to produce a display, or the two channels may be electronic-
ally switched to produce dual-trace displays. The unit features
high sensitivity with direct-coupled inputs and has a high degree
of common-mode rejection. A switch on the front panel selects
the upper bandwidth limit of the unit, thus increasing the signal-
to-noise-ratio.

BANDWIDTH
DC to Switch - selectable upper —3 dB point of 500 kHz or
5kHz. Selected bandwidth is constant at all volts/div set-
tings. Low frequency —3 dB point when AC coupled is 2 Hz,
0.2 Hz with 10X probe.

DEFLECTION FACTOR
100 uV/div to 10 V/div in 16 calibrated steps, 1-2-5 sequence;
accurate within 3%. Uncalibrated, continuously variable
between steps and to approx 25 V/div.

INPUT RC
1 megohm paralleled by approx 47 pF. Input R can be dis-
connected by removing internal wire link.

OPERATING MODES
Channel 1, Channel 2, or dual-trace with Alternate or
Chopped switching. Chopping frequency is approx 200 kHz.
Chopped transient blanking is provided.

DUAL X-Y DISPLAYS
Obtained with two Type 3A3 Plug-In Units. Dual-trace switch-
ing is synchronized, so that one Y-channel remains plotted
against the same X-channel, once the display is set up. There
is no provision for consistent pairing each time the system
is operated.
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100,000:1

COMMON-MODE REJECTION RATIO

COMMON-MODE REJECTION RATIO

YA VERIFICATION POINTS

O

DC COUPLED 0.1 njV/div to 10 mV/div

10,000:1 AC COUPLED 0.1 njV/div to 10 mV/div

N\
N
N\
1,000:1 2z N\ DC COUPLED 20 mV/div to §0 V/div

>\ =

~—4
7 AC COUPLED 20 mV/div to 10 V/div | ~

10 Hz 100 Hz 1kHz 10kHz 100 kHz
FREQUENCY

PHASE SHIFT (0.1 mV to 10 mV)

1MHz

Less than 2° from DC to 100 kHz between two Type 3A3
Amplifiers used in X-Y operation. Phase shift can be adjusted

to 0° at any particular deflection factor setting.

otistshil el mbabbmnbbisies Saden i
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3A3

Dual-Trace Differential Amplifier

Upper trace is a 200-uV pulse displayed at 100 pV/cm.
Lower trace is the same signal showing significantly lower
noise with the use of the bandwidth limiting switch (500
kHz vs 5 kHz).

NOISE
Displayed noise, tangentially measured, is less than 15 uV in
the 500 kHz bandwidth position.

IFT
ess than 50 uV/°C.

INTERCHANNEL ISOLATION
Electrostatic Isolation is 10%1 or better referred to input
signal levels. Dual-Trace Isolation in alternate or chopped
operation is 100:1 or better referred to divisions of display.
Example: 5 divisions displayed on Channel 1 will cause no
more than 0.05 divisions of deflection on Channel 2.

TRIGGER PICKOFF
Internally coupled. Can be selected from Channel 1, Chan-
nel 2 or the composite signal after switching.

DIFFERENTIAL CF OUTPUTS
Output is available from two of the connector pins at the
rear of the plug-in for use in driving recorders or other equip-
ment. Output amplitude is a ground-reference, differential,
~5-volt signal for each division of displayed signal. Front-
panel TRIGGER SWITCH allows signal out selection of CH 1,
CH 2 or composite. Bandwidth is DC to ~400 kHz with a
non-capacitive load. Jacks can be easily installed at the
rear of the oscilloscope to provide access to the CF outputs.

WEIGHTS
Net weight 57 b 2.4 kg
Domestic shipping weight =10 Ib ~4.5kg
Export-packed weight ~14 b ~6.4kg

INCLUDED STANDARD ACCESSORIES
Four BNC-to-binding post adapters (103-0033-00); two BNC-
to-BNC 18-inch patch cords (012-0087-00); two instruction
manuals (070-0787-00).

TYPE 3A3 DUAL-TRACE DIFFERENTIAL AMPLIFIER .. $950

OPTIONAL ACCESSORIES

The probes recommended for use with this instrument satisfy
most measurement requirements. Additional probes are avail-
able that may be better suited for a particular application, in-
cluding high-voltage and current measurements. See catalog
accessory pages for information on these and other items.

P6028 1X Probe Package, order 010-0074-00 ....... $16.50
P6055 10X Probe Package, adjustable attenuation helps main-

tain common-mode rejection, order 010-6055-01 .. $75.00
P6007 100X Probe Package, order 010-0150-00 ...... $29.00
P6006 10X Probe Package, order 010-0127-00 ...... $29.00

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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3A6

10-MHz Dual-Trace Amplifier

® 10 mV/DIV to 10 V/DIV
CALIBRATED DEFLECTION FACTORS

® 35-ns RISETIME

The Type 3A6 Amplifier is a general-purpose, dual-trace
plug-in unit designed for use in the Types 561B, 564B and 565
Oscilloscopes. It can also be used in the Type 568 Oscilloscope
when digital readout is not required.

The Type 3Aé features two separate channels with identical
characteristics. It can be operated in any one of five modes for
a variety of single and dual-trace displays. Two Type 3Aé's
can be used for X-Y curve tracing, but without synchronized
switching or channel pairing.

BANDWIDTH
DC to 10MHz at 3-dB down. AC-coupled low-frequency
response is 2Hz, 0.2Hz with 10X probe.

RISETIME
Approximately 35 ns.

DEFLECTION FACTOR
10 mV/div to 10 V/div in 10 calibrated steps, 1-2-5 sequence;
accurate within 3%. Uncalibrated, continuously variable
between steps and to approx 25 V/div.

INPUT RC
1 megohm paralleled by approx 47 pF.

MAXIMUM INPUT VOLTAGE
600V combined DC 4 peak AC.

OPERATING MODES

Includes Channel 1 only (polarity of Channel 1 can be
changed to provide 180° inversion); Channel 2 only; alter-
nate—Channel 1 and 2 switched electronically on alternate
sweeps; Chopped—successive 4 us (approx) segments of each
channel are displayed at an approx 125-kHz rate per chan-
nel (chopped transient blanking is provided); Added—outputs
of Channel 1 and 2 added algebraically.

INTERNAL TRIGGER SIGNAL
Selectable from the output of Channel 1 only or from the com-
bined output of the unit. Triggering from Channel 1 only
permits viewing the true relationship between two signals
when operating the unit in either alternate or chopped mode.

96

ALTER

o' VARIABLE
VOLTS/DIV
( :

cHop |

TEKTRONIX, INC.
ORTLAND, DREGON, U.5, A,

SIGNAL DELAY

Permits viewing of leading edge of fast-rise waveforms.* 0

WEIGHTS
Net weight 7 lb 3.2kg
Domestic shipping weight ~91b ~4.1 kg
Export-packed weight ~I13 Ib =59kg
TYPE 3A6 DUAL-TRACE AMPLIFIER ............ $550

Includes instruction manual (070-0419-00)

OPTIONAL ACCESSORIES

The probes recommended for use with these instruments satisfy
most measurement requirements. Additional probes are avail-
able that may be better suited for a particular application,
including high-voltage and current measurements, See catalog
accessory pages for information on these and other items.

P6028 1X Probe Package, order 010-0074-00 ........ $16.50
P4006 10X Probe Package, order 010-0127-00 ........ $29.00
P46007 100X Probe Package, order 010-0150-00 ...... $29.00

*The Type 3A6 can be used with a Type 2B67 or Type 3B2 Time-Base Unit,
but it will not usually be possible to view the entire leading edge of the
triggering waveform. Same applies when the unit is used with Types 565
and RM565 Oscilloscopes.

U. S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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OSCILLOSCOPES
560 SERIES

3A7

Differential Comparator Amplifier

® DC-fo-10 MHz BANDWIDTH

® 1 mV/DIV to 50 V/DIV
CALIBRATED DEFLECTION FACTORS

® 20,000:1 CMRR
® *117,000-cm EFFECTIVE SCREEN HEIGHT

The Type 3A7 High-Gain Differential Comparator adds to
the measurement capabilities of Type 561B, 564B, and 565
Oscilloscopes. It can also be used in the 568 Oscilloscope
when digital readout is not required. Used with Type 129 Power
Supply, the Type 3A7 can drive recording equipment, X-Y plot-
ters, oscilloscopes, or other indicators.

As a differential input amplifier, the dynamic range of the
3A7 Unit permits common-mode signals up to ==15 volts in
amplitude to be applied to the amplifier without attenuation.
With a rejection ratio of about 20,000 to 1 for DC or low-
frequency signals, differential signals of 1 mV or less on large
common-mode signals can be measured. A front-panel atten-
uator permits the acceptance of common-mode voltages up
to 500 V.

As a differential comparator, voltage measurements using
the slide-back technique can be made with this unit. The high
accuracy and stability of the DC comparison voltage, added
differentially to the input signal, makes precise voltage meas-
urements possible. Using this mode of operation, the 3A7
‘Jnif has an effective screen height of =11,000 cm. This is

quivalent to a ==11-volt dynamic signal range at a deflection
factor of 1 mV/cm. Within this range, calibrated ==DC com-
parison voltages can be added differentially to the input signal
to permit a maximum of about 0.001% or 100 uV per mm to
be resolved.

CALIBRATED DEFLECTION FACTOR
ITmV/div to 50V/div, depending on millivolts/div and
attenuator settings. Accuracy of millivolts/div positions is
within 3%. Uncalibrated, continuous variation between steps
and to approx 125 V/div.

50 mV to 10 mV/div DC to >10 MHz <35ns
5mV/div . DC to > 8 MHz <44ns
2 mV/div DC to > 6 MHz <58ns
1 mV/div DC to > 4MHz <88 ns

Tlow-frequency 3-dB point, AC coupled: 2 Hz, 0.2 Hz with 10X probe.

R= o0 15V *
1X 15V i
10X 150V +0.05%
100X +500 V +0.15%
1000X +500V *+3%

XInput R = 10,000 to 50,000 M.
1X input R within #0.1% of 10X input R.

INPUT RC
1 megohm paralleled by approx 20 pF.

| TYPE 3A7 DivenenTial COMPARISON VOLTAGE (Vo)

LS

Ve RANGE
11

+11

MILLIVOLTS/DIV

TEKTRONIX .

DC COUPL :
DC to 20 kHz
AC COUPLED 2>1000:1 with 30V P to P at 60 Hz, to >20,000:1
at 20 kHz
HF (AC OR DC >500:1 with 30V P to P at 500 kHz, to =>20,000:1
COUPLED) at 20 kHz

COMPARISON VOLTAGE
0 to =1.1V, or 0 to ==11V. Accuracy: == (0.15% of indi-
cated value plus 0.05% of V. Range). V. OUT jack on front
panel.

OVERDRIVE RECOVERY
Recovers to within 10 mV of reference signal within 300 ns
after the signal returns to the screen. Certain overdrive
signals can cause an additional slow (thermal) shift of up
to 5mV in the reference level.

WEIGHTS
Net weight 7 Ib 3.2 kg
Domestic shipping weight =~ 9.1b ~4.1 kg
Export-packed weight ~14 Ib ~6.3 kg

TYPE 3A7 DIFFERENTIAL COMPARATOR ........ $750
Includes instruction manual (070-0477-00).

OPTIONAL ACCESSORIES
P6028 1X Probe Package, order 010-0074-00 ...... $16.50

P6055 10X Probe Package, adjustable attenuation ratio helps
maintain common-mode rejection, order 010-6055-01 .. $75.00

P6006 10X Probe Package, order 010-0127-00 ...... $29.00
P6007 100X Probe Package, order 010-0150-00 ..... $29.00

U. S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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3A72

650-kHz Dual-Trace Amplifier

OSCILLOSCOPES
, 560 SERIES

® 10 mV/DIV to 20 V/DIV
CALIBRATED DEFLECTION FACTORS

® FIVE OPERATING MODES

The Type 3A72 Amplifier is a general-purpose dual-trace
plug-in unit that has two separate channels, each with identical
characteristics. The unit can operate in any of five operating
modes for a variety of single and dual-trace displays. This
unit can be used in the Type 561B, 564B, or 565 Oscilloscope.
It can also be used in the Type 568 Oscilloscope when digital
readout is not required.

BANDWIDTH
DC to 650kHz at 3-dB down. AC-coupled low-frequency
response is 2Hz, 0.2Hz with 10X probe.

DEFLECTION FACTOR
10 mV/div to 20 V/div in 11 calibrated steps, 1-2-5 sequence;
accurate within' 3%. Uncalibrated, continuously variable
between steps and to approx 50 V/div.

INPUT RC
1 megohm paralleled by approx 47 pF.

MAXIMUM INPUT VOLTAGE
600V combined DC + peak AC.

OPERATING MODES
Includes Channel 1 only (normal or inverted); Channel 2 only;
Alternate—Channel 1 and 2 switched electronically on alter-
nate sweeps; Chopped—successive 16-us segments of each
channel are displayed at an approx 30-kHz rate per channel.
Chopped transient blanking is provided; Added—outputs of
Channel 1 and 2 algebraically added.

MULTIPLE X-Y DISPLAYS
Obtained with two Type 3A72 Plug-In Units; both synchron-
ization and automatic pairing are provided. With two Type
3A72's operated in the dual-trace mode, Channel 1 of the left-
hand unit is always plotted against Channel 1 of the right-
hand unit.
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. TYPE BA72
"~ DUAL-TRACE
AMPLIFIER

 VARIABLE
OLTS/DIV.
¢ 5 .

WEIGHTS i
Net weight 51b 2.3 kg O |
Domestic shipping weight =9 lb ~4.1 kg
Export-packed weight =14 b ~6.3kg

TYPE 3A72 AMPLIFIER UNIT .................. $310

Includes instruction manual (070-0274-00).

OPTIONAL ACCESSORIES

The probes recommended for use with this instrument satisfy
most measurement requirements. Additional probes are avail-
able that may be better suited for a particular application,
including high-voltage and current measurements. See catalog
accessory pages for information on these and other items.

P6028 1X Probe Package, order 010-0074-00 ....... $16.50
P4006 10X Probe Package, order 010-0127-00 ...... $29.00
P6007 100X Probe Package, order 010-0150-00 ..... $29.00

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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3A74

2-MHz Four-Trace Amplifier

OSCILLOSCOPES
560 SERIES

® 20 mV/DIV to 10 V/DIV
CALIBRATED DEFLECTION FACTORS

® CHOPPED or ALTERNATE OPERATION

The Type 3A74 Amplifier is a general-purpose multi-trace
plug-in unit that has four separate channels, each with identical
characteristics. The unit can operate in a number of modes for
a variety of single and multi-trace displays. The Type 3A74 can
be used in the Type 561B, 564B or 565 Oscilloscope. It can
also be used in the Type 568 Oscilloscope when digital readout
is not required.

‘ANDWIDTH

DC to 2MHz at 3-dB down. AC-coupled low-frequency
response is 2Hz, 0.2Hz with 10X probe.

RISETIME
Approximately 0.17 ps.

DEFLECTION FACTOR
20 mV/div to 10 V/div in 9 calibrated steps, 1-2-5 sequence;
accurate within 3%. Uncalibrated, continuously variable be-
tween steps and to approx 25 V/div.

INPUT RC
1 megohm paralleled by approx 47 pF.

MAXIMUM INPUT VOLTAGE
600V combined DC 4+ peak AC.

OPERATING MODES
Includes any one of the four channels separately (normal or
inverted); Alternate—any combination of two or more chan-
nels switched electronically on alternate sweeps; Chopped —
successive 2-us segments of each channel are displayed at an
approx rate per channel of: 250 kHz when using two chan-
nels; 167 kHz when using three channels; and 125 kHz when
using four channels. Chopped transient blanking is provided.

MULTIPLE X-Y DISPLAYS
Obtained by using two Type 3A74 Plug-In Units; both synchro-
nization and automatic pairing are provided. With two
Type 3A74's, two, three or four independent displays may be
obtained, properly paired: Channel 4 of the left-hand unit is
always plotted against Channel 4 of the right-hand unit,

. Channel 3 versus Channel 3, etc.

POSITION
MODE

VOLTS/DIV. . .
e D BAL
v 5o 2

INTERNAL TRIGGER SIGNAL (for the time-base)
From one of two sources as selected; either from the output
of Channel 1 only or the combined output of the amplifier.

WEIGHTS
Net weight 7 lb 3.2kg
Domestic shipping weight =11 Ib =~50kg
Export-packed weight =15 Ib ~6.8 kg

INCLUDED STANDARD ACCESSORIES
Four BNC to binding-post adapters (103-0033-00); instruction
manual (070-0347-01).

TYPE 3A74 AMPLIFIER UNIT .................. $695

OPTIONAL ACCESSORIES

The probes recommended for use with this instrument satisfy
most measurement requirements. Additional probes are avail-
able that may be better suited for a particular application,
including high-voltage and current measurements. See catalog
accessory pages for information on these and other items.

P6028 1X Probe Package, order 010-0074-00 ....... $16.50
P6006 10X Probe Package, order 010-0127-00 ...... $29.00
P6007 100X Probe Package, order 010-0150-00 ...... $29.00

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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3A8

Operational Amplifier

® TWO INDEPENDENT OPERATIONAL AMPLIFIERS

® 10 MHz OR GREATER GAIN-BANDWIDTH
PRODUCT

® 15,000 OR GREATER OPEN-LOOP GAIN

The Type 3A8 Operational Amplifier performs precise inte-
gration, differentiation, function generation, linear and non-
linear amplification. It contains a display amplifier and two
operational amplifiers; each operational amplifier has identi-
cal features, including front-panel selection of internal Z; and
Z; components. External components can be used independently
or in combination with the internal resistor-capacitor combina-
tions. The output of either operational amplifier can be ap-
plied to the other operational amplifier; either output can be
applied to the display amplifier and/or fed to other devices.
The unit can be used in the Type 561B, 564B, or Type 565.
It can also be used in the Type 568 Oscilloscope when digital
readout is not required.

The Type 3A8 can drive recorders, X-Y plotters, oscilloscopes
and other indicators when used in the Type 129 Power Supply.

DISPLAY AMPLIFIER

BANDWIDTH
DC to at least 3.5 MHz at 3-db down.

RISETIME
100 ns or less.

DEFLECTION FACTOR
20 mV/div to 10V/div in 9 calibrated steps, 1-2-5 sequence;
accurate within 39%. Uncalibrated, continuously variable be-
tween steps and to approx 25V /div.

INPUT RC
1 megohm paralleled by 47 pF.

OPERATING MODES
Signal source selection from either operational amplifier
or an external signal. AC or DC coupling. The display can
be inverted to provide the desired deflection polarity.

OPERATIONAL AMPLIFIERS

OPEN-LOOP GAIN
At least 15,000 at DC.

OPEN-LOOP GAIN-BANDWIDTH PRODUCT
At least 10 MHz.

OUTPUT RANGE
=+25V, =7.5mA. Protected against shorts to ground.

OUTPUT IMPEDANCE
30Q or less at 1 MHz for compensated unity-gain amplifier.

INPUT OFFSET
Voltage: adjustable to zero ==500 uV (front-panel control).
Current: adjustable to zero =50 pA (calibration control).

DRIFT
After 30 minute warmup, typically less than 0.5 mV/hour re-
ferred to input (averaged over 10 hours).
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POSITION

FEEDBACK
Provisions for negative and/or positive feedback. Negativ:
feedback utilizes internal and/or external impedances; posi-
tive feedback utilizes external impedances only.

SELECTABLE INPUT AND FEEDBACK COMPONENTS
Front-panel switches allow independent selection of the fol-
lowing resistors and capacitors in any combination as Z;
and Zi 0.01, 0.1, 0.2, 0.5 and 1 megohm; 10 pF, 100 pF,
0.001, 0.01, 0.1 and 1 uF. All values are =19% except 10 pF
and 100 pF which are adjustable.

INTEGRATION LOW-FREQUENCY REJECT
An RC network which prevents integration below approx 2 Hz
(voltage or current offset drift) can be switched in or out
as needed. Other networks can be connected externally.

TERMINAL ADAPTERS
Two shielded terminal adapters are included for construction
of external circuitry for custom applications. Over one
hundred suggested circuits for special applications are shown
in the instruction manual.

For additional information on basic operating modes and
on optional Log, Compensating, and Gating adapters, re-
fer to Type O Amplifier pages.

WEIGHTS
Net weight 6 lb 2.7 kg
Domestic shipping weight ~I11 Ib ~5.0kg
Export-packed weight =215 b ~6.8 kg

INCLUDED STANDARD ACCESSORIES

™

Two terminal adapters (013-0048-01); two terminal shieldgem,

(013-0049-01); two BNC to binding post adapters (103-003 y

00); instruction manual (070-0507-00).
TYPE 3A8 OPERATIONAL AMPLIFIER UNIT

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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OSCILLOSCOPES
560 SERIES

3A9

Differential Amplifier

‘ VOLTAGE MEASUREMENTS
10 uV/div to 10 V/div
DC-to-1 MHz BANDWIDTH

® CURRENT MEASUREMENTS (with optional current
probe)

1 mA/div to 1 A/div

10 Hz-to-1 MHz BANDWIDTH

SELECTABLE UPPER AND LOWER 3-dB POINTS
100,000:1 CMRR

INTERNAL DIFFERENTIAL DC OFFSET

10 uV/hour DC DRIFT

CHARACTERISTICS

The Type 3A9 is a DC-coupled differential amplifier designed
for use in Tektronix 561B, 564B and 565 Oscilloscopes. It can
also be used in the 568 Oscilloscope when digital readout is
not required. The Type 3A9 can drive recorders, X-Y plotters,
oscilloscopes and other indicators when used with the Type 129
Power Supply.

The Type 3A9 represents a significant improvement from pre-
vious performance standards in high-gain, differential, DC-
oupled amplifiers for the Type 560-Series Oscilloscopes. DC
‘riff is held to 10 uV/h, long term without chopper stabiliza-
tion; displayed noise (tangentially measured) is 12 1V at 10
pV/div and 1-MHz bandwidth with a 25-Q source resistance.
Bandwidth is maintained at DC-to-1 MHz throughout the de-
flection factor range of 10 uV/div to 10V/div. CMRR is at
least 100,000:1 from DC-to-100 kHz from 10 uV/div to 10 mV/
div. DC differential offset provides an internal voltage to
cancel signal DC levels or to inspect signal components over
a full differential dynamic range. Bandwidth is selectable at
both upper and lower 3-dB points for noise attenuation and
AC coupling at very low frequencies (0.1 Hz).

In addition, the Tektronix P6021 (125-turn) AC current probe
provides the convenience of current readings from 1 mA/div
to 1 A/div with the AC current probe input. The bandwidth
when using the optional current probe is from 10 Hz to 1 MHz.

VOLTAGE CHARACTERISTICS

BANDWIDTH
DC-to-1 MHz independent of deflection factor setting.

FREQUENCY LIMITS— 3-dB POINTS
Upper—1 MHz, 300 kHz, 100 kHz, 30kHz, 10kHz, 3kHz,
1 kHz, 300 Hz, 100 Hz.
Lower—DC, 0.1 Hz, 1Hz, 10Hz, 100Hz, 1kHz, 10kHz. A
DC offset position provides DC low frequency response and
turns on the DC offset control.

INPUT RC
.1 megohm, paralleled by 47 pF.

DEFLECTION FACTOR
10 nV/div to 10 V/div in 19 calibrated steps, 1-2-5 sequence,
accurate within  2%. Uncalibrated continuously variable
between steps and to approximately 25V/div.

INPUT COUPLING
May be switched to AC, GND or DC. Input coupling ca-
pacitor is automatically charged to proper voltage through
a T-megohm resistor when switch is in GND position. Lower
—3-dB point is approximately 1.6 Hz when AC coupled at
input.

INPUT GATE CURRENT
From 10 uV/div to 10 mV/div, maximum input gate current
is =20 pA at 4+25°C and =100 pA at +50°C; 20 mV/div to
10 V/div, maximum input gate current is =10 pA at +25°C
and =10 pA at +50°C. Display shift at 10 uV/div (+25°C,
AC coupled) is =2 div.

DISPLAYED NOISE
<12V or 0.1 div, whichever is greater, measured tangenti-
ally at full bandwidth (1 MHz), source resistance 25 Q or less.

DC DRIFT
Drift with time (constant ambient temperature and line voltage;
DC to 100 Hz bandwidth).

Short term: <5 uV/min (P-P) or 0.1 div (whichever is greater)
after 1-hour warm up.

Long term: <10 uV/h (P-P) or 0.1 div (whichever is greater)
after 1-hour warm up.




3A9

Differential Amplifier

OSCILLOSCOPES
560 SERIES

DIFFERENTIAL DYNAMIC RANGE
10 wV/div to 10 mV/div—=1V.
20 mV/div to 0.1 V/div—=10V.
0.2 V/div to 1V/div—==100 V.
2V/div to 10V/div—==1000V (500 V max each input).

DC OFFSET
10 wV/div to 10 mV/div—+1V to —1 V.
20 mV/div to 0.1 V/div—+10V to —10V.
0.2 V/div to 1V/div—+100V to —100V.
2V/div to 10V/div—+1000V to —1000 V.

COMMON-MODE REJECTION RATIO

V A veriFicaTion poINTS

j |
10 pv /div — | v /dis DC COUPLED
L MY/ o t:oum.:n'3

—~ A

100,000:1

20,0001

10,0001

o
&

DC COUPLED ,

W /AC COUPLED
1,000:1 // [

7 SR
///"j— \\\_ 80011 {
P By |

0 mV /div. — 10 V/div

COMMON -MODE REJECTION RATIO

1001
10 Hz 100 Hz | kHz

FREQUENCY

10 kHz 100 kHz

COMMON-MODE DYNAMIC RANGE
10 uV/div to 10 mV/div—==10V.
20 mV/div to 0.1 V/div—==100V.
0.2 V/div to 10 V/div—=500 V.

MAXIMUM INPUT VOLTAGE
DC Coupled: 10 uV/div to 10 mV/div—=15V (DC + peak
AC);
20 mV/div to 10V/div—==500V (DC + peak
ACQ).
AC-Coupled Input DC Voltage: =500V, each input.

OVERDRIVE RECOVERY
<10 ps to recover to within 0.5% of zero level after removal
of a + or — voltage applied for 1s. Voltage not to exceed
differential dynamic range.

INPUT OVERDRIVE LIGHT
Indicates differential overload is being approached.
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AC CURRENT CHARACTERISTICS ()
WITH OPTIONAL CURRENT PROBE
BANDWIDTH

10 Hz to 1 MHz with optional AC current probe.

'FREQUENCY LIMITS—3-dB POINTS

Upper—1 MHz, 300 kHz, 100 kHz, 30kHz, 10kHz, 1kHz,
300 Hz, 100 Hz.
Lower—10 kHz, 1kHz, 100 Hz. Not calibrated from 10 Hz
to DC.

INPUT

Accepts Tektronix P6021 (125-turn) AC current probe.

DEFLECTION FACTOR
1 mA/div to 1 A/div in 10 calibrated steps, 1-2-5 sequence
accurate within  3%. Uncalibrated continuously variable
between steps and to approximately 2.5 A/div.

MAXIMUM INPUT CURRENT
10 A P-P.

FRONT-PANEL SIGNAL OUTPUT
1V (%=20%) per displayed division. DC coupled, internally
adjustable to ground reference. Dynamic range is at least
+5V to —5V. Bandwidth is DC to at least 500 kHz. Out-
put resistance is 100Q or less. Minimum load resistance,

10 kQ.
WEIGHTS
Net weight 43/, b 2.2 kg
Domestic shipping weight ~ 81Ib ~3.6 kg
Export-packed weight ~12 Ib ~5.4 kg
TYPE 3A9 PLUG-IN UNIT .................... $525

Includes instruction manual (070-0913-00).

OPTIONAL ACCESSORIES

The probes recommended for use with this plug-in unit satisfy
most measurement requirements. Other probes are available.
See the Tekironix Catalog accessory pages for additional infor-
mation on these and other items.

P6055 10X Probe Package, adjustable attenuation ratio helps
maintain common-mode rejection, order 010-6055-01 $75.00

P&028 1X Probe Package, order 010-0074-00 ....... $16.50
P6007 100X Probe Package, order 010-0150-00 ..... $29.00
P6021 Current Probe, order 010-0237-02 ............ $94.00
U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page

’ﬁill‘\
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Transducer Amplifier

w

OSCILLOSCOPES
560 SERIES

‘o DC to 1 MHz BANDWIDTH

® 10 uv/DIV to 10 V/DIV
CALIBRATED DEFLECTION FACTORS

® 100,000:1 CMRR
® DC VOLTAGE SUPPLY FOR TRANSDUCERS
® SELECTABLE UPPER AND LOWER —3 dB POINTS

The Type 3A10 is well suited for low-amplitude, low-fre-
quency measurements and can be used with standard voltage
probes. As a transducer amplifier, its inputs are designed to
allow use of piezoelectric and other self-generating transducers,
or strain gage and other voltage-excited transducers, using the
built-in variable DC voltage supply.

A wide range of physical quantities, such as pressure, force,
acceleration, vibration, displacement, strain, and temperature
can be measured with optional transducer accessories. Acces-
sory transducer packages include a snap-in, scale-factor plate
to permit direct reading of units being measured without com-
putation.

CHARACTERISTICS

BANDWIDTH
DC Coupled: DC to 1 MHz —0, +30% independent of de-
flection factor setting.
AC Coupled: lower limit is 1.6 Hz, ==5% in T MQ input mode;
0.16 Hz, #+=5% in 10 MQ input mode.

FREQUENCY LIMITS —3 dB POINTS
UPPER— 1 MHz, 300 kHz, 100 kHz, 30 kHz, 10kHz, 3kHz,
1 kHz, 300 Hz, 100 Hz, =12%.
LOWER—DC, 0.1 Hz, 1Hz, 10Hz, 100Hz, 1kHz, 10kHz,
+12%. A DC offset position provides DC low frequency
response and turns on the DC offset control.

INPUT R and C
1 megohm or 10 megohm paralleled by 47 pF.

DEFLECTION FACTOR
10 1V/div to 10 V/div in 19 calibrated steps, 1-2-5 sequence,
accurate within 2% (3%, 20 mV/div to 10 V/div). Uncal-
ibrated continuously variable between steps and to approxi-
mately 25V/div.

COMMON-MODE REJECTION RATIO

T A VERIFICATION POINTS

COMMON-I!DE REJECTION RATIO

100,000:1
J/ A
10 pv 7div — 10 mV/div :g g%ﬁ:ﬁl; 7
) 20,0001 1
i ST =l [ —&
10,000:1 P
/
Y
v /:g SOUPLED 20 mV /div — 10 V/div
1,000:1 /L/ / ___7 —
// - “’ A \\\ 80011 v
MRt
~ i
100+1
10 Hz 100 Hz I kHz 10 kHz 100 kHz

FREQUENCY

TYPE 3A10 eer

e

VOLTS/DIv

DISPLAYED NOISE
Less than 12 1V, measured tangentially at full bandwidth
(T MHz), source resistance 25Q or less. No more than 1.25
uV RMS with UPPER —3 dB FREQUENCY Switch in 100 Hz
position.

SIGNAL OUT
1V per displayed division, #=20%. Dynamic range is at
least +5V to —5V. Maximum current is 15 mA. Bandwidth
is DC to at least 500 kHz. Output resistance is 50 Q or less.

STRAIN GAGE/TRANSDUCER POWER SUPPLY
Voltage range is —1V to —11V, ==19%. Current range is
0 to at least 60 mA. Maximum (short circuit) current is 90 mA.

For complete specification on DC Drift, Differential Dynamic
Range, DC Offset/Transducer Balance, Common-Mode Dynamic
Range, Maximum Input Voltage and Overdrive Recovery,
please see Type 3A9 description.

WEIGHTS
Net weight 43/, b 2.2 kg
Domestic shipping weight ~8 Ib ~3.6 kg
Export-packed weight ~12 Ib ~5.4kg

INCLUDED STANDARD ACCESSORIES
Transducer Measurement Concepts book (062-1246-00); instruc-
tion manual (070-1062-00).

TYPE 3A10 TRANSDUCER AMPLIFIER ........... $750

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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3 3A10

ﬁ/ Transducer Amplifier

OSCILLOSCOPES
560 SERIES

PRESSURE TRDCR: 3000 psig 119-0246-00. Trdcr element: Bonded 20 ft cable \
015-0161-00 Scale: 1 to 1000 psi/DIV; 0.1 to 100 STRG 350 2; fn =~ 65 kHz. 012-0209-00 ‘
(kgf/cmz)/DIV 331-0269-01. Accuracy 2%.
PRESSURE TRDCR: 300 psig 119-0245-00. Trder element: Bonded 20 ft cable
015-0162-00 Scale: 0.1 to 100 psi/DIV; 0.01 to 10 STRG 350 2; fu = 24 kHz. 012-0209-00
(kgf/cmz)/DIV 331-0269-02. Accuracy 2%.
FORCE TRDCR: 3000 Ibs f 119-0243-00. Trdcr element: Bonded 20 ft cable
015-0163-00 Load button: 214-1400-00. STRG 350 €. 012-0209-00
Eye bolt (2): 214-1399-00. Accuracy 1%.
Scale: 1 to 1000 Ibs f/DIV; 0.5 to 500
kgf/DIV 331-0269-03.
FORCE TRDCR: 50 gram f; 50 Ib f 119-0250-00. Trdcr element: Unbonded
015-0164-00 Adapter: 119-0251-00. STRG 350 2.
Scales: 0.01 to 20 Ibs f/DIV; 5 (107°) to Accuracy 2%.
10 kgf/DIV 331-0269-04.
0.01 to 20 gram f/DIV; 0.02 (107°) to
40 (107%) mm/DIV 331-0269-09.
ACCELERATION TRDCR: 10,000 g 119-0244-00. Trder 1.5 Hz to 15 kHz; fn = 20 ft cable
015-0165-00 Scale: 0.001 to 1000 g/DIV 331-0269-05. 30 kHz. 012-0211-00
Element: Piezoelectric.
Accuracy 5%.
VERTICAL TRDCR: *+0.025 inch. Trders: Inductive self gen 10 20 ft cable
VIBRATION Displacement Scale: 1 (107 to 10 (107%) Hz to 1kHz; Damped fa = 012-0136-00
015-0166-00 inch /DIV; 0.02 (107%) to 0.2 mm/DIV 8 Hz.
331-0269-06. Outputs =600 mV/inch/s
HORIZONTAL Velocity Scale: 20 (107 to 20 (inch/sec)/ and =10 mV/0.001 inch.
VIBRATION DIV; 0.5 (107% to 0.5 (107%) (m/s)/DIV Accuracy 5%.
015-0167-00 331-0269-07.
DISPLACEMENT TRDCR: £0.2 inch. Element: DC to DC LVDT DC 20 ft cable O
015-0168-00 Feeler gage 0.040-inch 003-0663-00. to >120 Hz. 012-0209-00
Scale: 10 (107%) to 0.1 inch/DIV; 0.2 Accuracy 2% within  £0.1
(107°) to 2 mm/DIV 331-0269-08. inch.
STRAIN Strain Gages: 30,000 w strain. Elements: Foil STRG 120 2. Strain gage
015-0171-00 Package of five. Accuracy 1%. Adapter
0.125-inch long 015-0169-00
attached leads. Cement kit
015-0172-00
TEMPERATURE 015-0173-00 Thermocouple:
—+230°F —-+-105°C Max 119-0253-00. PVC Ripcord Insulation; #30
Iron Constantan. 3
i
—-+1000°F -+-480°C Max 119-0252-00. Fiberglass Insulation; #30 i
Iron Constantan. i
1
—-+-900°F —+4-480°C Max with Magnet Mounting Fiberglass Insulation; #24 !
119-0236-00. Iron Constantan.
Adapter (2) 103-0033-00. Accuracy 5% from --10°C to i
Scale: 0.5 to 500°F/DIV; 0.2 to max °C. \
200°C/DIV 331-0269-11. \
|

CABLE (012-0136-00) ..... $14 TRANSDUCER PACKAGE PRICE LIST
20 ft. low-noise coaxial cable with 015-0161-00 ............ $225
BNC connectors on both ends. 015-0162-00 ............ 225
CABLE (012-0209-00) ..... 25 015-0163-00 ............ 450
20 ft. low-noise six-conductor cable g::glg;’gg """""" ggg
; with é-pin connector on each end. 15016600 .t 95
STRAIN GAGE ADAPTER CABLE .(01 2-0210-00) .. e $2.0 015-0167-00 ............ 110
(015200169200 ) sty $75 20 ft. six-conductor cable with é-pin  015.0168-00 ............ 200
Provides means for connecting 1, 2, CEMENTKIT (015-0172-00) .. $20 male connector on one end. 015-0171-00 ............ 15
or 4 arms of a Wheatstone Bridge to Provides means for mounting and con- CABLE (012-9211-00.) ..... $?0 015-0173-00 .5 55 i 30
the Type 3A10. Has variable shunt necting foil strain gages. Includes 2q .“- |°W'”°'§e coaxial cable with
resistor for gage factor calibration. The Room Temperature Curing Epoxy ce- miniature coaxial connecfor on one

adapter has four binding post ter-
minals and a six-foot cable with 6-
pin connector. Scale included is 5 to
50,000 u strain/DIV, 331-0269-10.
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ment, RTV Clear Silicon Rubber coat-
ing, Neoprene pads and metal plates,
cementable Wiring terminals, and clear
Mylar film.

end and BNC connector on the other.
CONNECTOR (131-0618-00) . $6
Mates Type 3A10 INPUT é-pin con-
nector.




3C66

Transducer Amplifier

OSCILLOSCOPES
560 SERIES

® EQUIVALENT DC SENSITIVITY 10 uV/div
® VARIABLE GAGE FACTORS
® RECORDER OUTPUT

The Type 3Céé Carrier Amplifier with suitable transducer
measures mechanical quantities that can be converted to a
change in resistance, capacitance, or inductance. This unit
may be used in the Type 561B, 564B and Type 565 Oscillo-
scopes. It can also be used in the Type 568 Oscilloscope
when digital readout is not required. Used with Type 129
Power Supply, the Type 3Cé6 can drive recorders, X-Y plotters,
oscilloscopes and other indicators.

The gap between mechanical engineering and electronic
instrumentation is bridged with the Type 3C66 and suitable
transducers. The total range of applications is as broad as
the mechanical field itself and includes stress analysis, vibra-
tion studies, and fatigue tests. Typical quantities measured
are force, displacement, acceleration, and strain.

The Type 3C66 operates on an AC carrier principle. It uses
an AC bridge at the input to convert transducer signals into
an amplitude-modulated carrier signal. The carrier signal is
amplified by a high-gain AC amplifier and then demodulated
‘fo obtain the CRT deflection voltages.

BANDWIDTH
DC to 5kHz at 3-dB down.

RISETIME
Approximately 70 us.

CALIBRATED DEFLECTION FACTOR
10 microstrain/div (micro-inches per inch/div) to 10,000 micro-
strain/div when the Type 3C66 is used with a single strain
gage having a gage factor of approximately 2. Uncalibrated
continuous control from 10 microstrain/div to 25,000 micro-
strain/div. Attenuator accuracy, when set accurately in any
one step, is within 2% on all other steps.

AMPLIFIER INPUT
Input is to an AC bridge with 25-kHz excitation voltage.
One or more of the four bridge arms can have transducers
attached to them. Total bridge voltage is approximately 5V
RMS, regulated.

NOISE
Typically equivalent to an input of 2.0 microstrain (peak to
peak) at maximum calibrated sensitivity. This approximates
an RMS noise of 0.5 microstrain.

DRIFT
Drift of the over-all system is primarily a function of the
transducer stability. The Type 3Cé6 Amplifier system is essen-
tially drift free.

GAGE FACTORS
Factors from 1 to é are usable without changing the steps
‘ of the sensitivity control. The range of factors is compensated
for by adjusting the Gain Adjust Control.

YPE 3C66 CARRIER AMPLIFIER

RISETIME ~ 70 4SEC  BANDWIDTH ~ DC TO 5KC

BRIDGE BALANCE

FINE

VARIABLE — POLARITY
M STRAIN/DIV FUT‘{&IUON

iy NORM
savance “EFO gpepare

EQUIVALENT DC SENSITIVITY
A comparable DC amplification system would require approxi-
mately 10 microvolts/div sensitivity for the same amount of
power applied to the Type 3Cé6.

CAPACITIVE TRANSDUCERS
Used in conjunction with a four-arm resistive bridge results
in the following maximum useful sensitivities: 120-ohm bridge,
1 pF/div; 1000-ohm bridge, 0.2 pF/div; useful sensitivities
are slightly lower when using long cables.

INDUCTIVE TRANSDUCERS
Must have characteristics compatible with the 25-kHz carrier
frequency to function properly. Linear-variable-differential
transformers designed for nominal carrier frequencies of 2 kHz
and higher usually operate satisfactorily without additional
circuitry.

RECORDER SIGNAL OUTPUT
DC coupled with an output of about 3V for each major divi-
sion of CRT display. DC level is adjustable to 0V by an
internal control.

WEIGHTS
Net weight 6 b 2.7 kg
Domestic shipping weight = 9ilb ~4.1 kg
Export-packed weight ~14 b ~éb.4kg

INCLUDED STANDARD ACCESSORIES
Synchronizing cable, RG174/U (012-0063-00); 4-wire 15-ft
shielded connector cable (012-0040-00); instruction manual
(070-0357-00). :

TYPE 3C66 AMPLIFIER UNIT .................. $495

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page




2B67

Time Base

OSCILLOSCOPES
560 SERIES

1 us/DIV to 5 s/DIV
CALIBRATED TIME BASE

® 5X MAGNIFIER
SINGLE SWEEP OPERATION
® LOW COsST

The Type 2B67 Time-Base Unit is designed to generate a
sweep in the Type 561B and Type 564B. It can also be used
in the Type 568 Oscilloscope when digital readout is not
required.

The unit is recommended for use with 2- and 3-series vertical
plug-in units with bandwidths up to 2 MHz.

TIME BASE
1 ps/div to 5s/div in 21 calibrated steps, 1-2-5 sequence;
accurate within 3%. Uncalibrated, continuously variable
between steps and to approx 12s/div.

5X MAGNIFIER
Operates over full time base, increases the fastest rate to
0.2 us/div. Magnified display accurate within 5%.

SINGLE SWEEP
For one-shot waveform photography and storage applica-
tions.

EXTERNAL HORIZONTAL INPUT
Approx 1V/div, DC to 750 kHz at —3 dB.

TRIGGER
MODES
Manual, automatic, or free-run.
COUPLING

AC slow, AC fast, or DC.
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SOURCES
Internal, external, or line. 0

REQUIREMENTS
Internal Triggering—0.4 divisions of display, DC to 2 MHz.
External Triggering—0.5V at DC increasing to 2V at 2 MHz.

WEIGHTS

Net weight 51b 2.3 kg
Domestic shipping weight ~ 81b ~3.6 kg
Export-packed weight =12 Ib ~5.4kg

TYPE 2B67 TIME-BASE UNIT . ................. $235
Includes instruction manual (070-0366-00).

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page




OSCILLOSCOPES
560 SERIES

3B3

Delayed Sweep Time Base

‘ 500 ns/DIV TO 1 s/DIV CALIBRATED TIME BASE
® CALIBRATED DELAYED SWEEP
® TRIGGERING TO 10 MHz

® SINGLE SWEEP OPERATION

The Type 3B3 Time-Base Unit is used to generate normal
and delayed sweeps. Flexible triggering facilities are similar for
both the normal sweep and delayed sweep. Calibrated sweep
delay enables accurate delay intervals to be set and measured.
The unit can be used with the Type 561B or Type 564B Oscillo-
scopes. It can also be used with the Type 568 Oscilloscope
when digital readout is not required.

DISPLAY MODES

NORMAL SWEEP
The normal sweep generator operates as the display time
base in (1) the NORMAL position, (2) the INTENSIFIED position
—where the delayed-sweep generator intensifies a portion of
the normal sweep trace, indicating the time during which the
delayed sweep operates—and (3) the TRIGGERED, INTENSI-
FIED position—where the delayed sweep is armed at the end
of the delay time and starts by the delayed sweep trigger
. intensifying a segment of the normal sweep trace as
above.

ELAYED SWEEP

The delayed-sweep generator operates as the display time
base in (1) the DELAYED SWEEP position—displaying the
portion of the trace which was intensified in the INTENSIFIED
position . . . with time-jitter less than 1 part in 20,000 of the
maximum available delay interval—and (2) the jitter-free
TRIGGERED, DELAYED SWEEP position—displaying the por-
tion of the trace which was intensified in the TRIGGERED,
INTENSIFIED position.

Delayed sweep starts after time interval determined by DE-
LAY TIME and DELAY TIME MULTIPLIER.

CHARACTERISTICS
TIME BASE

(Both normal and delayed sweeps.) 0.5 pus/div to 1s/div in
20 calibrated steps, 1-2-5 sequence; accurate within 3%.
Uncalibrated, continuously variable between steps and to
approx 2.5s/div. The Variable control operates with the
normal sweep in the normal display mode, and with delayed
sweep in all other display modes. Coupled time/div controls
may be unlocked for independent setting of delayed sweep
time.

5X MAGNIFIER
Expands the fastest sweep rate to 0.1 us/div. Magnified
sweep accurate within 5%.
DELAY TIME (OR TIME/DIV)
05pus to 1s, 20 calibrated steps, 1-2-5 sequence; accurate
within 1% of indicated delay from 0.5 us to 0.2s.
ELAY TIME MULTIPLIER
’D Continuously calibrated time interval from 0.50 to 10.00 times
the Delay Time (dial divided into 500 parts); accurate within
0.2% of maximum delay (DELAY TIME X10.00).

TYPE 3B3 TIME éASE

DELAYED SWEEP TRIGGERING =
' IR B ING ¢

VARIABLE
IME/DIV anp. A

DELAY RANGE
2.5 us to 25 after delaying sweep start with 1% accuracy; to
10s total. Inherent delay to start of delayed sweep 500 ns or
less.

DIFFERENTIAL TIME
Measurement accuracy within 1% and 1.5 minor divisions.

SINGLE SWEEP
Facilitates photographic recordings of waveforms.

TRIGGER MODES
Normal-Sweep Trigger—manual or automatic.
Delayed-Sweep Trigger—manual only.
Coupling—AC or DC.

SOURCES
Internal or External. Line triggering in normal or delaying
sweep operation only.
External trigger facility has two ranges: 0.5 to 15V and 5 to
150V, plus or minus polarity.

REQUIREMENTS
Internal Triggering—0.4 major graticule divisions from DC to
5MHz, increasing to 1 major division at 10 MHz.
External Triggering—0.5V from DC to 5MHz, increasing to
1.25V at 10 MHz. Requirements increase below 6 Hz with
AC-coupling.

WEIGHTS
Net weight 6 b 2.7 kg
Domestic shipping weight =10"1b ~4.5kg
Export-packed weight =14 |b ~6.3 kg

TYPE 3B3 TIME-BASE UNIT .................. $680
Includes instruction manual (070-0365-01).

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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3B4

Time Base

OSCILLOSCOPES
560 SERIES

® 50 ns/DIV to 5 s/DIV CALIBRATED TIME BASE
® DIRECT READING MAGNIFIER

® TRIGGERING TO 20 MHz

® SINGLE SWEEP OPERATION

® CALIBRATED EXTERNAL HORIZONTAL INPUT

The Type 3B4 Plug-In Unit is a wide-range time base with
flexible, high-speed triggering facilities, and a wide-range,
direct-reading magnifier for use in the Type 561B or Type 564B
Oscilloscope. It can also be used in the Type 568 Oscillo-
scope when digital readout is not required. The Type 3B4 is
recommended for operation with Type 3A6 and other wide-
band (2 MHz or greater) vertical amplifier plug-in units.

In addition to time base facilities, the 3B4 provides a DC-
coupled external input amplifier with calibrated deflection
factors from 0.2 to 5V/div.

TIME BASE
0.2 ps/div to 5s/div in 23 calibrated steps, 1-2-5 sequence;
accuracy within 3% from 0.2 us/div to 2s/div, within 5%
at 5s/div. Uncalibrated, continuously variable between steps
and to 12.5s/div.

DIRECT READING MAGNIFIER

Provides sweep expansion up to X50 and extends the fastest
sweep rate to 50 ns/div. The MAGNIFIER control is concen-
tric with the TIME/DIV control, providing a direct indica-
tion of both the sweep rate being magnified and the magni-
fied time/div rate. Up to 5 magnification steps are provided,
to X40, or X50, depending on the TIME/DIV control setting
before magnification. Magnified sweep rates are confined to
the time/div steps on the panel, so there are no “forbidden”
(uncalibrated) combinations. Magnified sweep accurate with-
in-5%.

The MAGNIFIER control is also used to set the external input
deflection factor when the TIME/DIV control is in the "Ext
Input"” position.

EXTERNAL HORIZONTAL INPUT :
0.2 V/div to 5V/div in 5 calibrated steps (max input =20 V);
accuracy, when plug-in unit is matched to oscilloscope, is
within 3%. The External Input Amplifier is DC-coupled.

SINGLE SWEEP
Facilitates waveform photography and operation in the Type
561B or 564B Oscilloscope.
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TYPE 3B4 TIME BASE

FINE VARIABLE
POSITION TIME/DIV or ¢4
HORIZONTAL VOLTS/ DIV

VOLTS/!
PULL MAG

TRIGGER MODE
AUTO  NORM

TRIGGERING
LEVEL

/—-0\\

210

B
%
SERIAL | R

ORTLAND. ORE:

TRIGGER

MODES 0

Manual, free-run, automatic (with bright base-line in the
absence of a trigger).

COUPLING
AC, AC LF-Reject, DC.

SOURCES
Internal, Line, External, External = 10. A front-panel light
indicates when the sweep is receiving a triggering signal—
especially convenient when using an external trigger.

REQUIREMENTS
Internal Triggering—1 minor graticule division from DC to
20 MHz, with additional deflection required above 20 MHz.
External Triggering—0.5V to 15V (EXT) or 5V to 150V
(EXT = 10) from DC to 20 MHz, with additional signal
required above 20 MHz. Requirements increase below 30 Hz
with AC-coupling.

WEIGHTS
Net ‘weight 51b 2.3 kg
Domestic shipping weight ~ 81b 2=3.6kg
Export-packed weight ~14 Ib ~6.3kg
TYPE 3B4 TIME BASE UNIT .................. $475

Includes instruction manual (070-0431-00).

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page




OSCILLOSCOPES
560 SERIES

351

Dual-Trace Sampling Unit

DC-to-1 GHz BANDWIDTH
® 2 mV/DIV to 200 mV/DIV DEFLECTION FACTORS
® INTERNAL TRIGGERING AND DELAY LINES

® DISPLAYED NOISE LESS THAN 2 mV
(UNSMOOTHED)

The Type 3S1 Plug-In Amplifier is a dual-trace sampling unit
designed for use in the Type 561B, 564B or Type 568 Oscil-
loscope. The unit can be used with sampling sweep units, or with
real-time time base units allowing sweep rates from 20 ps/div
to 5s/div. In the Type 568 Oscilloscope, information can be
presented in digital as well as analog form.

The Type 3S1 features fast-rise, low-noise performance coupled
with excellent transient response. The unit has two identical
channels, each with internal trigger takeoff and a signal delay
line. It can be operated in any of five modes for a variety of
single, dual-trace, or X-Y displays. A DC-Offset provision allows
the display of signals with DC voltages up to ==1 volt. Power
is provided at the front panel for use with probes and other
accessories.

CHARACTERISTICS

RISETIME
350 ps or less.

BANDWIDTH
Equivalent to DC to 1 GHz at 3-dB down.

TRANSIENT RESPONSE
=+2% or less aberrations in the first 5ns following the step
transition, #=19% or less after 5ns (as observed with a Tek-
tronix Type 281 TDR Pulser).

DEFLECTION FACTOR
2mV/div to 200 mV/div in 7 calibrated steps, 1-2-5 sequence.
Each step accurate within 3%. Variable between steps, ex-
tending to 0.8 mV/div, uncalibrated.

DISPLAYED NOISE
2mV or less unsmoothed, or 1 mV smoothed (includes 90%
of dots).

INPUT CHARACTERISTICS
Nominally 50 ohms. Safe overload is ==5V. GR874* input
connectors.

DC OFFSET RANGE
At least +1V to —1V. Allows signals between +1V and
—1V limits to be displayed at 2mV/div. Signals between
+2V and —2V limits may be displayed at 200 mV/div.
Monitor jacks provide 10X actual DC offset (at least 410V
to —10V) within 2% through 10 kQ.

TRIGGERING
Separate internal delay lines and trigger pickoffs permit trig-
gering on either input signal. Trigger pickoffs deliver to the
timing unit approximately 10% of the input signal amplitude.

DISPLAY MODES
A only, B only, Dual-Trace, Algebraic Addition of A and B
signals, and X-Y display of A-vertically and B-horizontally
(for observation of hysteresis loops, phase shift and similar
displays). Independent controls for each channel permit posi-
tioning and inverting displays as desired. Time coincidence
. between channels is within 30 ps.

TYPE 3S1 DUAL-TRACE SAMPLING UNIT
RISETIME < 0.35 ns.
DUAL-TRACE
SMOOTH | NORMAL
.

POSITION

A POSITION
bC DERSET £1V

VERTICAL OUTPUT
200 mV for each division of displayed signal through 10 kQ.
Zero volt level corresponds to center of screen.

PROBE POWER
Available at front-panel connectors for accessories such as
Type 281 TDR Pulsers and Type 282 Adapters for high-
impedance probes.

WEIGHTS
Net weight 9 1b 4.1 kg
Domestic shipping weight =16 b =7.2kg
Export-packed weight ~20 |b ~9.1 kg

INCLUDED STANDARD ACCESSORIES
Two 5-ns 50-Q RG58/AU cables (017-0512-00); two 10X 50-Q
GR attenuators (017-0078-00); instruction manual (070-0632-00).

TYPE 3S1 DUAL-TRACE SAMPLING UNIT ....... $1400
OPTIONAL ACCESSORIES
Type 281 TDR Pulser, order 015-0060-00 ............ $95
Type 282 Probe Adapter, order 015-0074-00 .......... $95
Pé040/CT-1 Current Probe, order 015-0041-00 ......... $40
CT-3 Signal Pickoff, order 017-0061-00 ............... $38
VP-1 Voltage pickoff “T", order 017-0073-01 .......... $28
P6034 10X Passive Probe, order 010-0110-00 .......... $44
P6035 100X Passive Probe, order 010-0111-00 .......... $44

Power Divider GR874-TPD*, order 017-0082-00.
Coupling Capacitor, GR874-K*, order 017-0028-00.
*Registered Trademark General Radio Company

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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3S2

Dual-Trace Sampling Unit

® 2 mV/DIV to 200 mV/DIV
CALIBRATED DEFLECTION FACTORS

® PLUG-IN SAMPLING HEADS

® VARIABLE INTER-CHANNEL DELAY

The Type 352 Dual-Trace Sampling Unit is designed for use in
the Type 561B, 564B or 568 Oscilloscope. The unit can be
used with sampling sweep units, including the Type 3T2 and
3T5 Sampling Sweeps, or with real-time time base units to allow
sweep rates from 20 ps to 5s/div. In the Type 568 Oscilloscope,
information can be presented in digital as well as analog form.

The Type 352 accepts two Sampling Heads that can be in-
serted directly or located remotely with an optional extender.
Sampling Heads feature a choice of measurement capabilities
and may be mixed or matched to meet specific measurement
needs. A front panel control allows adjustment of the inter-
channel time relationship to compensate for signal cables or
other external delays.

Five display modes provide for a variety of single-trace,
dual-trace or X-Y displays. The 352 can also be operated with
only one head, for applications not presently requiring dual-
trace displays.

CHARACTERISTICS

SAMPLING HEADS
May be plugged into the Type 3S2 or located remotely on
the optional 3-ft or 6-ft Sampling-Head extenders.

S-1 350 ps 50 Q, GR874* 2 mV/div <2mV
S-2 75 ps 50 ), GR874 2 mV/div <émV
S-3A 350 ps 100 kQ, 2.3 pF 2 mV/div <3mV
S-4 25 ps 50 Q, SMA 2 mV/div <5mV
S-5 Tns |1MQ, 15pF BNC| 2mV/div <500 pV
S-6 30 ps 50 Q, SMA 2 mV/div <5mV

DEFLECTION FACTOR
2mV/div to 200 mV/div in 7 calibrated steps, 1-2-5 sequence.
Each step accurate within 3%. Variable between steps,
extending to approximately 0.8 mV/cm, uncalibrated.

DC OFFSET RANGE
+1V to —1V. Allows signals between 41V and —1V
limits to be displayed at 2mV/div. Signals between +2V
and —2V limits can be displayed at 200 mV/div. Monitor
jacks provide 10X actual DC offset (+10V to —10V) within
2% through 10 kQ.

TRIGGERING
Trigger pickoff within most Sampling Heads permits triggering
on either input signal. 50-Q Trigger Out connector at the front
panel delivers pulse signals with approximately 1X gain for
AC signals up to 500 mV peak-to-peak and 2-ns risetime to
the 50-Q External Trigger Input of the sweep unit.

*Registered Trademark General Radio Company

OSCILLOSCOPES
560 SERIES

~_TYPE 3S2 SAMPLING UNIT
A POSITION G B POSITH

B-DELAY RANGE
Channel B display can be continuously positioned in ﬁmO
from +5ns to —5ns with respect to Channel A. Accom-“>"
modates 3-foot difference in signal or Sampling-Head cables.

DISPLAY MODES
A only, B only, Dual Trace, Algebraic Addition of A and B
signals, and X-Y display of A-vertically and B-horizontally,
(for observation of hysteresis loops, phase shift, and similar
displays). Independent controls for each channel permit posi-
tioning and inverting displays as desired.

VERTICAL OUTPUT
200 mV for each division of displayed signal through 10 kQ.

WEIGHTS
Net weight 10 Ib 4.5 kg
Domestic shipping weight =17 b ~7.7 kg
Export-packed weight =27 b =12.2'kg

INCLUDED STANDARD ACCESSORIES
10-inch RG58 trigger cable with BNC/BSM connectors (012-
0128-00); 18-inch RG58 trigger cable with BNC/BSM connec-
tors (012-0127-00); instruction manual (070-0759-00).

TYPE 352 DUAL-TRACE SAMPLING UNIT, without sampling
hetds  iinis oilndsii e e Aty Sogs i, s $1000

OPTIONAL ACCESSORIES
3-ft Sampling-Head extender, order 012-0124-00 ...... $64
é-ft Sampling-Head extender, order 012-0125-00 ...... $66

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page G
2




OSCILLOSCOPES
560 SERIES

3SH

Programmable Dual-Trace Sampling Unit

® PROGRAMMABLE MEASUREMENTS
® PLUG-IN SAMPLING HEADS

® FRONT AND REAR PANEL PROGRAM
CONNECTORS

The Type 3S5 can be used in the Type 561B and 564B Oscillo-
scopes, where it may be operated manually from the front panel
or externally programmed.

The Type 3S5 Programmable Sampling Unit also extends the
avtomated measurement capabilities of the Type 568 Digital
Readout Oscilloscope by allowing remote programming of the
vertical plug-in measurement functions. The 240 and 241
Program Control Units are designed to program control the
3S5 and other products.

The Type 3S5 is a dual-trace programmable vertical unit
featuring sampling heads that plug in directly or are located
remotely with the optional sampling-head extenders. Most
of the measurement functions of the Type 3S5 are externally
programmable through use of parallel multi-pin connectors on
the front panel of the plug-in and the rear panel of the Type 568
Oscilloscope. Programmable functions include deflection factor,
DC offset and smoothing.

Sampling heads feature a choice of measurement capabilities
and may be mixed or matched to meet specific measurement
needs. A front-panel control allows adjustment of the interchan-
nel time relationship to compensate for signal cables or other
external delays.

CHARACTERISTICS

SAMPLING HEADS
May be plugged into the Type 3S5 or located remotely on the
optional 3-ft or é-ft Sampling-Head extenders

S-1 350 ps 50 Q, GR874* 2mV/div <2mV
S-2 75 ps 50 Q, GR874 2mV/div <é6mV
S-3A 350 ps 100 kQ, 2.3 pF 2 mV/div <3mV
S-4 25 ps 50 Q, SMA 2 mV/div <5mV
S-5 1ns 1MQ, 15pF BNC| 2mV/div <500 Vv
S-6 30 ps 50 Q, SMA 2 mV/div <5mV

DEFLECTION FACTOR
2 mV/div to 200 mV/div in 7 calibrated steps, 1-2-5 sequence.
Each step accurate within 3% in normal mode, within 4%
smoothed. Each channel is programmed with 3 program lines
or manual front-panel controls.

DC OFFSET RANGE
+1V to —1V. Allows signals between +1-V and —1-V
limits to be displayed at 2 mV/div. Continuously variable and
calibrated with front-panel controls between +1V and —1V,
accurate within 10 mV of same offset voltage obtained in the
external program mode. Programmable between 4995 mV
and —995mV in 5-mV steps. The programmable accuracy
is within 2% or 5mV (whichever is greater) of the program-
med valve. Programming is accomplished with 9 program
lines per channel in modified BCD code plus one program
line per channel for 4+ or — polarity.

B-DELAY RANGE
Channel B display can be continuously positioned in time
from +5ns to —5ns with respect to Channel A. Accom-
modates up to 3-foot difference in signal cable or sampling-
head extenders.

*Registered Trademark General Radio Company

. ,%\

OGRAMMABLE SAMPLING UNIT
- cupmmacs . DC OFFSET &

LcHe

PROGRAMMING

The Type 3S5 uses negative logic with frue being ground
or less than 2V, and false being open or more than 6 V. The
units/div range is programmed with 3 lines per channel. DC
offset is programmed with 9 lines per channel in modified
BCD code plus one line per channel for + or — polarity.
One line is used to program smoothed or normal operation.
A total of 27 program lines plus ground is required to ex-
ternally program all the measurement functions of the Type
355,

DISPLAY MODES
A only, B only, dual trace, algebraic addition of A and B
signals. In the external program mode, dual-trace operation
is automatically provided. Independent controls for each
channel permit positioning and inverting displays as desired.

WEIGHTS
Net weight 11 Ib 5.0 kg
Domestic shipping weight =19 b ~ 8.6kg
Export-packed weight ~25 |b =1 1.3ikg

INCLUDED STANDARD ACCESSORIES
Connector (131-0422-00); connector cover (200-0660-00); cir-
cuit board connector (388-0805-00); instruction manual (070-
0788-00).

TYPE 3S5 PROGRAMMABLE SAMPLING UNIT, without Sam-
plingiilleadssmm i e e e e e $1875

OPTIONAL ACCESSORIES

3-ft Sampling-Head extender, order 012-0124-00 ........ $64
6-ft Sampling-Head extender, order 012-0125-00 ........ $66

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page




S-1 and S-2

Sampling Heads

. 'E S-1
 SAMPLING HEAD

® DC-TO-1 GHz BANDWIDTH
® DISPLAYED NOISE LESS THAN 2 mV (unsmoothed)

The Type S-1 Sampling Head is a low-noise, 350-ps risetime
unit with a 50-Q input impedance. It is designed for use with
the Type 352, 355 and 356 Dual-Trace Sampling Units, 7511
Sampling Unit, and 7512 TDR Unit. The S-1 can be plugged in
or attached by a cable for remote use. A trigger pickoff within
the Type S-1 provides a trigger signal output from the plug-in
unit. When used with the Type 372 Random Sampling Sweep
Unit, the triggering event may be displayed on the screen with-
out the use of delay lines or a pretrigger.

RISETIME
Less than or equal to 350 ps.

BANDWIDTH
Equivalent to DC to 1 GHz at 3-dB down.

TRANSIENT RESPONSE
Aberrations as observed with the Type 284 Pulse Generator
are +0.5%, —39% or less, total of 3.5% or less P-P, first
5ns following the step transition; +0.5%, —0.5% or less,
total of 1% or less P-P after 5ns.

DISPLAYED NOISE
2mV or less, unsmoothed; 1 mV, smoothed (includes 90% of
dots).

SIGNAL RANGE
Variable DC offset allows signals between 41V and —1V
limits to be displayed at 2 mV/div. Signals between 42V
and —2V limits may be displayed at 200 mV/div. For best
dot-transient response with random-sampling sweep unit,
signal amplitude should be less than 500 mV P-P.

INPUT CHARACTERISTICS
Nominally 50 Q. Safe overload is #=5V. GR874* input con-
nectors.

WEIGHTS
Net weight ) b 0.2 kg
Domestic shipping weight =2 |b ~0.9 kg

INCLUDED STANDARD ACCESSORIES
5-ns, 50-Q RG58/AU cable (017-0512-00); 10X, 50-Q, GR at-
tenuator (017-0078-00); instruction manual (070-0743-00).

TYPE S-1 SAMPLING HEAD $350

OSCILLOSCOPES
560 SERIES

® DC-TO-4.5 GHz BANDWIDTH
® DISPLAYED NOISE LESS THAN 6 mV (unsmoothed)

The Type S-2 Sampling Head is a 75-ps risetime unit with a
50-Q input impedance. It is designed for use with the Type 352,
3S5 and 3S6 Dual-Trace Sampling Units, 7S11 Sampling Unit,
and 7512 TDR Unit. The S-2 can be plugged in or attached
by a cable for remote use. A trigger pickoff within the Type
S-2 provides a trigger signal output from the plug-in unit. When
used with the Type 3T2 Random Sampling Sweep Unit, the trig-
gering event may be displayed on the screen without the use
of delay lines or a pretrigger.

RISETIME
75 ps or less.

BANDWIDTH
Equivalent to DC to 4.5 GHz at 3-dB down.

TRANSIENT RESPONSE
Aberrations as observed with the Type 284 Pulse Generator
are +5%, —5% or less, total of 109 or less P-P, first 2.5
ns following a step transition; 4+2%, —2% or less, total of
4%, or less P-P after 2.5 ns.

DISPLAYED NOISE
6mV or less, unsmoothed; 3 mV, smoothed (includes 909 of
dots).

SIGNAL RANGE
Variable DC offset allows signals between 41V and —1V
limits to be displayed at 2mV/div. Signals between +2V
and —2V limits may be displayed at 200 mV/div. For best
dot-transient response with random-sampling sweep unit,
signal amplitude should be less than 200 mV P-P.

INPUT CHARACTERISTICS
Nominally 50 Q. Safe overload is #=5V. GR874 input con-
nectors.

WEIGHTS
Net weight /) 0.2 kg
Domestic shipping weight =220k ~0.9 kg

INCLUDED STANDARD ACCESSORIES
5-ns, 50-Q RG213 cable (017-0502-00); 10X, 50-Q, GR attenua-
tor (017-0078-00); instruction manual (070-0764-00).

TYPE S-2 SAMPLING HEAD

OPTIONAL ACCESSORIES

P6040/CT-1 Current Probe, order 015-0041-00 ........... $40
CT-2-Signal- Pickoff; ‘order Q170081200 1%+ ' co it s wivin $38
VP-1 Voltage Pickoff “T”, order 017-0073-01 ............ $28
P6034 10X Passive Probe, order 010-0110-00 ........... $44

112

P6035 100X Passive Probe, order 010-0111-00
Power Divider GR874-TPD*, order 017-0082-00.
Coupling Capacitor, GR874-K*, order 017-0028-00.

*Registered Trademark General Radio Company

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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OSCILLOSCOPES
560 SERIES

mVOLTS/DIV
-3A
SAMPLING HEAD

S-3A and S-4

Sampling Heads

® COMPACT, 3.5-FT, 100-kQ, 2.3-pF PROBE
® DC-fo-1 GHz BANDWIDTH

® DISPLAYED NOISE LESS THAN 3 mV (unsmoothed)

The S-3A Sampling Head is an active sampling-probe unit with
100-kQ, 2.3-pF input impedance. A switch selects a DC offset of
X1 or X2 while maintaining a 2-mV/div deflection factor. The
S-3A can be plugged in or attached by an optional extender for
remote use with 7511, 7512, 352, 3S5, and 3S6 and the 286.

Optional probe choppers are available; refer to the Type
230 pages.

RISETIME
Probe only, 350 ps or less.
BANDWIDTH
Probe only is equivalent to DC-to-1 GHz at 3-dB down.
TRANSIENT RESPONSE (Probe Only)
Aberrations in the first 2 ns following a step are +8%, —2%
or less, total of 10% or less P-P, +-1%, —1% or less, total
of 2% or less P-P after 2 ns, with Type 284 pulse displayed.
DISPLAYED NOISE (Probe Only)
3mV or less referred to probe tip (includes 90% of dots).
SIGNAL RANGE
Variable DC offset allows signals between 41V and —1V,
X1 range; or +2V and —2V, X2 range to be displayed at
2mV/div. The signal range may be increased X10 or X100
with the use of the probe attenuators.
PROBE ACCURACY
Accuracy is within 1% for probe only.
INPUT CHARACTERISTICS
Probe only is 100 kQ paralleled by 2.3 pF.

WEIGHTS
Net weight 31b 1.4 kg
Domestic shipping weight =.5b ~2.3kg
Export-packed weight ~10 Ib ~4.5 kg

INCLUDED STANDARD ACCESSORIES

10X attenuator head (010-0364-00); 100X attenuator head
(070-0365-01); coupling capacitor (011-0098-00); probe tip (206-
0114-00); tip-ground adapter (013-0085-00); two test-point
jacks (131-0258-00); 5'/,-inch ground lead (175-1017-00); 12V/,-
inch ground lead (175-1018-00); 3-inch cable assembly (175-
0249-00); three ground clips (344-0046-00); end cap (200-
0834-00); two end caps (200-0835-00); probe holder (352-
0090-00); retractable hook tip (013-0097-00); 50-Q voltage
pickoff (017-0077-01); carrying case (016-0121-00); instruction
manual (070-1148-00).

TYPE S-3A SAMPLING HEAD

® 25-ps SAMPLING HEAD
® DC-to-14 GHz BANDWIDTH
® DISPLAYED NOISE LESS THAN 5 mV (unsmoothed)

The S-4 Sampling Head is a 25-ps risetime unit with a 50-Q
input impedance. It is designed for use with the 352, 3S5, 356,
7511, 7512, and 286. The S-4 can be plugged into the sampling
unit or attached by a Sampling-Head extender for remote use.
A trigger pickoff within the S-4 provides a trigger signal output
from the plug-in unit.

RISETIME
25 ps or less.

BANDWIDTH
Equivalent to DC-to-14 GHz at 3-dB down.

TRANSIENT RESPONSE
Aberrations in the first 400 ps following a step are: —10%,
+10% or less, total of 20% or less P-P with Type S-50 pulse
displayed; from 400 ps to 25 ns following a step, 0%, +10%
or less, total of 10% or less P-P with Type 284 pulse dis-
played; after 25ns, —2%, +2% or less, total of 4% or less
P-P with Type 284 pulse displayed.

DISPLAYED NOISE
5mV or less, unsmoothed; 2.5 mV, smoothed (includes 90%
of dots).

SIGNAL RANGE
Variable DC offset allows signals between 41V and —1V
limits to be displayed at 2mV/div. For best dot-transient
response with random-sampling sweep unit, signal amplitude
should be less than 500 mV P-P.

INPUT CHARACTERISTICS
Nominally 50 Q. Safe overload +=5V. SMA (3-mm) input
connector.

WEIGHTS
Net weight Y b =~0.2 kg
Domestic shipping weight =24b =~0.9 kg

INCLUDED STANDARD ACCESSORIES
2-ns cable with SMA connectors (015-1005-00); 10X 50-Q SMA
attenuator (015-1003-00); GR874* to SMA male adapter (015-
1007-00); SMA male-to-male adapter (015-1011-00); 5/14-inch
wrench (003-0247-00); instruction manual (070-0896-00).

TYPE S-4 SAMPLING HEAD

*Registered Trademark General Radio Company

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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S-5

: i OSCILLOSCOPES

S 5/P6010 (3.5-foot probe properly compensated): aberrations
+6%, —5%, or less, total of 10% or less P-P within 25ns

® 1-MQ, 15-pF INPUT IMPEDANCE - after step; +1%, —1% or less, total of 29 or less P-P there-
~after.
& ‘PASSIVE PRORE """ DISPLAYED NOISE
S S 5 only, 500 11V or less (includes 90% of dots).
® INTERNAL TRIGGER PICKOFF . $5/P6010, 5mV or less (includes 90% of dots).

S]GNAL RANGE O
"*S-5only: D led (D k AC—1V P-P; A led
The S-5 Sampling Head is a low noise, 1-ns risetime sampling . ¢ 32|>flagec_i%l6pvefd BE dyiesa ) & eatple

unit with a 1-MQ, 15-pF input impedance. When used with the
P6010 passive probe the input impedance increases to 10 MQ, S-§/P6010: DC coupled (DC + peak AC—10V P-P; AC
coupled, DC voltage—100 V.

10 pF while maintaining the 1-ns t. at the probe tip. A switch on -

the sampling head selects either AC or DC coupling of the input. INPUT CHARACTERISTICS
The S-5 Sampling Head is designed for use with the 7511, .* S-5 only is 1 MQ within 1% paralleled by 15 pF within 1 pF.
7512, 352, 355, 356 and 286 and can be plugged in or attached . ‘S 5/P60]0 is 10 MQ paralleled by approx 10 pF.

by an optional Sampling-Head extender for remote use. ATTENUATION ACCURACY

~Probe attenuation is 10X within 3%.

+  WEIGHT
CHARACTERISTICS . Net weight =9 oz ~0.2 kg
"~ Domestic shipping weight ~3 Ib ~1.4kg

RISETIME
S-5 only, 1 ns or less; with 3.5 foot P6010, 1 ns or less.

LUDED STANDARD ACCESSORIES
P4RJ0 probe package (010-0188-00), 50-Q termination (011-
B 9-01); instruction manual (070-0942-00).

S-5 SAMPLING HEAD I $375

OPTIONAL ACCESSORIES
’#10 passive 10X probe package, order 010-0188-00 .. $41.00
frobe tip-to-BNC adapter, order 013-0084-01 .......... $5.30
rations 4+2.5%, —5% or less, total of 7.5% or less P-P wihiny. * *Probe tip-to-GR adapter, order 017-0076-00 ........... $8.30
17 ns after step +1%, —19% or less, total of 2% or less-P- P"@"” 5 %Sa1ss Piisey TR Badvaion: Gragen
thereafter. 45 2 . Please refer to General Information page

BANDWIDTH
Equivalent to DC-t0-350 MHz at 3-dB down at input con- .
nector or probe tip.

TRANSIENT RESPONSE
S-5 only (driven with a 50-Q source terminated in 50 Q): (Jber-é
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S-6

OSCILLOSCOPES .
| Sampling Head [

OPTIONAL ACCESSORIES FOR SAMPLING HEADS
With SMA (3-mm) Connectors

N
E

2X 50-Q attenuator, order 015-1001-00 ............ $66.00

5X 50-Q attenuator, order 015-1002-00 ............ 77.00

10X 50-Q attenuator, order 015-1003-00 ........... 72.00

50-Q termination, order 015-1004-00 .............. 40.00

2-ns 50-Q signal cable, order 015-1005-00 .......... 40.00

5-ns 50-Q signal cable, order 015-1006-00 .......... 40.00

Male-to-GR874 adapter, order 015-1007-00 ......... 20.00

Female-to-GR874 adapter, order 015-1008-00 ....... 20.00

Male-to-N female adapter, order 015-1009-00 ...... 40.00

Male-to-7-mm adapter, order 015-1010-00 .......... 105.00

Male-to-male adapter, order 015-1011-00 .......... 9.00

Female-to-female adapter, order 015-1012-00 ...... 7.00

= Coupling capacitor, order 015-1013-00 ............ 75.00

¢ agapa NS EIIME 50:0) ‘pawer divider T ‘order Qo TOMALD ., ....... 94.00
® DISPLAYED NOISE LESS THAN 7 mV 500-ps 50-Q semi-rigid cable, order 015-1015-00 .... 24.00
(UNSMOOTHED) SMA T adapter, order 015-1016-00 ............... 18.00
SMA male-to-BNC female adapter, order 015-1018-00  4.50

® LOOP-THROUGH INPUT 1-ns 50-Q cable, order 015-1019-00 ................ 22.00

SMA male short-circuit termination, order 015-1020-00  4.60
SMA female short-circuit termination,

orden O15:h021:00. i ot s s de i cersmisss v b 6.60

The 5.6 Samoling Heod [+ oS00 Tecdiheaugh unl dotoin - SMA male 50-Q termination, order 015-1022-00 ..... 27.50
eral-purpose applications in the 352, 355, 356, 286, or 7511, and With BNC Connectors

TDR applications in the 7512 Time Domain Reflectometer. 50-Q feedthrough termination, order 011-0049-01 ... $10.00

50-Q feedthrough (5 watt), order 011-0099-00 ...... 18.50

RISETIME 50-Q 2X attenuator, order 011-0069-01 ........... 16.50

30is or lase. 355 o less as obssrved with 559 Pilse Gieh- 50-Q 2.5X attenuator, order 011-0074-01 .......... 16.50

i el 50-Q 5X attenuator, order 011-0060-01 ............ 16.50

50-Q 10X attenuator, order 011-0059-01 ............ 16.50

.BANDWIDTH 50-Q, 18-in, coaxial cable, order 012-0076-00 ...... 6.00

Equivalent to DC to 11.5 GHz at 3-dB down. 50-Q, 42-in, coaxial cable, order 012-0057-01 ....... 6.00

TRANSIENT RESPONSE :
Aberrations in the first 5ns of step are: +5%, —5%, total ,l,J]fo'ses"rlee:er"';;%:i?q?ﬁi‘g:::;ioc:’:%‘;’;
of 10% P-P with S-52 pulse displayed; after 5ns, +2%,

—29%, total of 4% P-P.

DISPLAYED NOISE
7 mV or less, measured tangentially.

SIGNAL RANGE
+1V to —1V (DC plus peak AC). 1V P-P, maximum op-
erating.

INPUT CHARACTERISTICS
Nominally 50-Q, loop-through system, unterminated. SMA
(3-mm) connectors. lnpuf resistance is 10 kQ W|th|n"0°/f§"l
Maximum safe overload is =5 V.

WEIGHTS
Net weight > |b
Domestic shipping weight =2 b

INCLUDED STANDARD ACCESSORIES :
50-Q termination (015-1022-00); 1-ns, 50-Q cable (015]019"
00); SMA (3-mm) female-to-female adapter (015-1012-00);
SMA  male-to-GR874* adapter (015-1007-00); combination
wrench (003-0247-00); instruction manual (070-1128-00).

S-6 SAMPLING HEAD ....................... $875

*Registered Trademark General Radio Company
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8-50 Pulse Generator Head

S-51 Trigger Countdown Head

® 25-ps PULSE RISETIME
® 400-mV PULSE AMPLITUDE
® 100-ns PULSE WIDTH

The S-50 Pulse Generator Head is a high-speed, tunnel-diode
step generator designed for use in the 7511, 352, 3S5, 356, 7512,
285, and 286. The S-50 when used with the S-4 Sampling Head
provides high-resolution 35-ps TDR measurements. The S-50 is
also used for verification of sampling system risetimes. A pre-
trigger output allows operation with sequential sampling systems.

CHARACTERISTICS

PULSE OUTPUT

Risetime is 25ps or less. Amplitude into 50Q is at least
400 mV, positive going. Pulse duration is 100 ns, pulse repe-
tition rate is 25 kHz. Pulse aberrations following the step are:
—10%, +10% with a total of 20% or less P-P in the first
400 ps, —5%, +5% with a total of 8% or less P-P from 400
ps to 5ns; —4%, 4+1% with a total of 5% or less P-P after
5ns.

PRETRIGGER OUTPUT
Risetime is 400 ps or less. Amplitude into 50Q is at least
180 mV, positive going. Pretrigger pulse duration is 4 ns.
Pretrigger occurs 75ns (#=5ns) before the pulse output.
Pretrigger to pulse output jitter is 15 ps or less.

TRIGGER OUTPUT
Risetime is 200 ps or less. Amplitude into 50 Q is at least
200 mV, positive going. Trigger pulse duration is 100 ns. The
trigger output occurs in time coincidence with the pulse output.

POWER REQUIREMENTS
The necessary power is provided from the 7511, 7512, 3S2,
355, 356, 285 or 286.

OUTPUT CONNECTORS
Pulse output uses a SMA (3-mm) connector. Pretrigger output
and trigger output use BSM connectors. A pretrigger output
from the rear of the Type S-50 provides a pretrigger pulse
for internal triggering of the sampling sweep unit.

WEIGHTS
Net weight 3, Ib 0.3kg
Domestic shipping weight =3 Ib ~1.4kg
INCLUDED STANDARD ACCESSORIES
500 ps 50 Q semi-rigid coax (015-1015-00); instruction manual
(070-08%7-00).

TYPE S-50 PULSE GENERATOR HEAD .......... $525
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® 18 GHz COUNTDOWN
® 10 ps or less TRIGGER JITTER

The S-51 Trigger Countdown Head is a free-running tunnel-
diode oscillator designed to provide stable sampling displays of i
signals up to 18 GHz. The S-51 may be used with the 352, 3S5,

356, 7511 Sampling Units and 7512 TDR Unit or it may be oper-
ated separately with the 285 Power Supply or 286. The S-51
has a front-panel sync control that synchronizes the oscillator
frequency to a sub-harmonic of the input signal. The output from
the Type S-51 is available at a front-panel trigger output con-
nector and through a rear-panel connector for internal triggering.
The output signal is a direct countdown of the input and permits ,
triggering by a standard sampling time-base unit. }

CHARACTERISTICS O
INPUT SIGNAL
Frequency range is 1 GHz to 18 GHz. Stable synchroniz-
ation on signals at least 100 mV P-P, as measured separately ;
into 50Q; 5V, P-P maximum. ‘:
INPUT CHARACTERISTICS
50-Q SMA (3-mm) connector. Open termination paralleled by
1 pF.

TP

TRIGGER OUTPUT
Front panel trigger output is at least 200 mV into 50 Q, Type
BSM connector. Internal trigger output is at least 100 mV into
50 Q, internally connected to sampling unit. Jitter is 10 ps or
less, with signals from 5 GHz to 18 GHz; 15 ps or less with
signals from 1 GHz to 5 GHz. Kickout at signal input con-
nector is 400 mV or less, kickout occurs between successive
samples.

POWER REQUIREMENTS
The necessary power is provided from the 7S11, 7512, 3S2,
3S5, 356, 285 or 286.

WEIGHT
Net weight Y b 0.2 kg
Domestic shipping weight =2 b ~0.9 kg
TYPE S-51 TRIGGER COUNTDOWN HEAD ....... $500

Includes instruction manual (070-0898-00).

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page




OSCILLOSCOPES
560 SERIES

Pulse Generator Head S-52
Trigger Recognizer Head S-53

® 25-ps RISETIME
® 200-mV AMPLITUDE
® PRETRIGGER OUTPUT

The S-52 Pulse Generator Head is a tunnel-diode step gen-
erator designed for use with the 7512 Time Domain Reflectom-
eter. The S-52 is also useful in the 7511, 352, 3S5, 3S6, 285, or
286.

Intended for TDR applications, the S-52 features automatic
bias circuit control to eliminate effects of tunnel-diode and load
changes. A 50-Q, reverse termination minimizes reflections. A
pretrigger output allows the S-52 to be operated in sequential
sampling systems without a delay line.

PULSE OUTPUT
Risetime is 25 ps or less. Amplitude into 50 Q is at least
200 mV, positive-going. Pulse duration is 2.5 us within 0.5 us.
Pulse aberrations following the step are: +5%, —5%, total
of 10% P-P, within 5ns of step; +2%, —2%, total of 4%
P-P after 5ns.

PRETRIGGER OUTPUT
Risetime is 1 ns or less. Amplitude into 50 Q is at least 1V,
positive-going. Pretrigger pulse duration is 4 ns. Pretrigger
occurs 85 ns (within 5 ns) before the pulse output. Pretrigger
to pulse output jitter is 10 ps or less. Pretrigger output is also
available at rear connector for internal triggering of the
sampling sweep unit.

POWER REQUIREMENTS
Power is provided from the 7511, 7512, 352, 355, 3S¢, 285, or
286.

OUTPUT CONNECTORS
Pulse output uses a SMA (3-mm) connector. Pretrigger output
uses a BSM connector.

WEIGHTS
Net weight 3, Ib 0.3 kg
Domestic shipping weight ~2 b ~0.9 kg

INCLUDED STANDARD ACCESSORIES
500-ps, 50-Q2 semi-rigid coax (015-1015-00); instruction manual
(070-1101-00).

S-52 PULSE GENERATOR HEAD ............... $550

® DC-to-1 GHz OPERATION
® 10-mV SENSITIVITY

The S-53 Trigger Recognizer Head is intended for use with
the 7512 Time Domain Reflectometer Unit to permit operation as
a general-purpose sampling system. When used in place of the
pulse generator head, the S-53 receives the triggering signal at
its input and supplies trigger outputs for the 7512 or for other
triggering applications. The S-53 can also be used in the 7511,
352, 355, 356, 285, or 286.

INPUT CHARACTERISTICS
Frequency range is DC to 1 GHz. Sensitivity range is 10 mV
to 2V P-P into 50 Q. Kickout at input, ==5mV or less.

OUTPUT CHARACTERISTICS
Risetime is 1 ns or less. Amplitude is at least 1.5V positive-
going into 50 Q. Pulse duration is 5ns or less. Trigger-to-
signal delay is 15 ns or less; jitter is 15 ps or less.

POWER REQUIREMENTS
Power is provided from the 7S11, 7512, 352, 3S5, 356, 285, or

286.

CONNECTORS
Trigger input connector is BNC type. Front-panel, trigger out-
put connector is BSM type. Trigger output is also available
at rear connector for internal triggering.

WEIGHTS
Net weight 3 b 0.3 kg
Domestic shipping weight =24lb ~0.9 kg

INCLUDED STANDARD ACCESSORIES
42-inch, 50-Q cable (012-0057-01); 10X, 50-Q attenuator (011-
0059-01); instruction manual (070-1147-00).

S-53 TRIGGER RECOGNIZER HEAD ............. $375

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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N S-54 Pulse Generator Head

5/ 285 Power Supply for S-50 Series Heads

$-54 - LE
PULSE GENERATOR
HEAD

+400mV INTO 500
AEVERSE TERM

te 2

® 1-ns RISETIME
® GREATER THAN 4400 mV AMPLITUDE
® VARIABLE PRETRIGGER LEAD TIME

The S-54 Pulse Generator Head is a current-source step
generator designed for use with the 7512 Time Domain Re-
flectometer Unit. The S-54 is also useful in the 352, 3S5, 3S6,
7511, 285, or 286.

Intended for TDR applications, the S-54 is 50-Q reverse-
terminated to minimize reflections and a zero-volt baseline to
eliminate baseline shift with load changes. A front-panel
continuously variable control enables adjustment of pretrigger
lead time. The pretrigger output allows the S-54 to be op-
erated in sequential sampling systems without a delay line.

PULSE OUTPUT
Risetime is 1ns or less. Amplitude into 50Q is +400 mV
or greater. Pulse duration is 25 us within 2 us. Pulse aber-
rations following the step are: +1.5%, —1.5%, total of
1.5% P-P, as displayed with S-1 Sampling Head. Baseline
level is 0V within 20 mV, terminated in 50 Q.

PRETRIGGER OUTPUT
Risetime is 5ns or less. Amplitude into 50 Q is at least 200
mV, positive-going. Pretrigger pulse duration is 20 ns or less
at the 50% amplitude point. Pretrigger lead time is front-
panel adjustable from 120 ns or less to 1 us or greater. Pre-
trigger to pulse output jitter is 100 ps or less at 120 ns lead
time to 1 ns or less at 1 us lead time.

POWER REQUIREMENTS
Power is provided from the 7511, 7512, 352, 3S5, 356, 285, or
286.

OUTPUT CONNECTORS
Pulse output uses a BNC connector. Pretrigger output uses a
BSM connector.

WEIGHTS
Net weights 3, Ib 0.3 kg
Domestic shipping weight 2 1b 0.9 kg

INCLUDED STANDARD ACCESSORIES
BNC T connector (103-0030-00); 8-inch, 50-Q cable (012-0123-
00); instruction manual (070-1093-00).

S-54 PULSE GENERATOR HEAD ............... $275

ACCEPTS ONE S-50 SERIES HEAD
TRIGGER OUTPUT JACK

The 285 Power Supply provides the regulated power supplies
necessary to power one S-50 Series Head. It also has a front
panel trigger output jack which provides the internal trigger
pulse from the plug-in Head to the front panel of the 285.

CHARACTERISTICS (‘

>
POWER REQUIREMENTS
90V to 136V or 180V to 272V, 50 Hz to 400 Hz, 8.5 watts
at 115V and 60 Hz. Slide switch on rear panel selects high
or low voltage operation.

TRIGGER OUTPUT
BSM Connector provides internal trigger output of S-50 Series
Heads to the front panel.

DIMENSIONS AND WEIGHTS

Height 3 in 51 cm
Width 5 in 12.7 cm
Depth 8 in 20.3 cm
Net weight 2 b 0.9 kg
Domestic shipping weight ~4 b ~2.8kg

INCLUDED STANDARD ACCESSORIES
18 inch trigger output cable (012-0127-00); instruction manual
(070-0903-00).

285 POWER SUPPLY, without Heads ........... $165

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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357/3T7 |

TDR System

OSCILLOSCOPES
560 SERIES

140-ps TDR SYSTEM RISETIME
® RHO AND VOLTAGE CALIBRATION
® TIME POSITION LOCATE BUTTON

® DIRECT-READING TO 4920 FT

The 357 TDR Sampler and 3T7 TDR Sweep Units function to-
gether as a simplified, low-cost, time domain reflectometry
system designed to operate in a Type 561B or 564B Oscilloscope.

The 3S7 TDR Sampler is a single channel, loop-through unit
calibrated in V/div or p/div (rho/div). The 3T7 TDR Sweep Unit
has concentric TIME/DIV and TIME-DISTANCE range controls,
with time or distance measurements made from a direct-reading
tape scale.

A LOCATE push button provides a quick way to determine
which portion of the time position range is being displayed.
When the button is pressed, the entire range is displayed with
a brightened portion indicating which portion was displayed.

The tunnel diode pulse output has an amplitude of about
250 mV into 50 Q. An automatic bias circuit stabilizes the TD
under all conditions of external loading and temperature.

Because of their simplified and specialized design, the 357
or 317 is not compatible with other plug-in units, nor are they
.suifcble for use as a general-purpose sampling system.

357 PERFORMANCE

SYSTEM RISETIME
140 ps or less, for the displayed reflection from a 20-cm air
line.

VERTICAL SCALE
Calibrated in p (rho) and volts: 0.005 p/div to 0.5 p/div or
5mV/div to 500 mV/div in 7 calibrated steps (1-2-5 sequence),
accurate within 3%. Continuous uncalibrated variation be-
tween steps.

INPUT CHARACTERISTICS
Nominal 50-Q feed-through signal channel (términation sup-
plied). GR874* connectors.

DC OFFSET RANGE
41V to —1V. Allows open-circuit reflection to be displayed
at full sensitivity.

VERTICAL OUTPUT
0.2V for each division of displayed signal through 10 kQ.

3T7 PERFORMANCE

TIME/DISTANCE
The direct-reading TIME-DISTANCE tape dial has three scales.
TIME reads 0 to 1 us; AIR dielectric reads 0 to 492 ft; POLY
dielectric reads 0 to 324 ft. Round-trip time readings are ac-

*Registered Trademark General Radio Company
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g 3S7/3T7
W 560 SERIES

-

curate within 1%. The TIME-DISTANCE MULTIPLIER provides WEIGHT 3S7 C

positions of X0.1, X1, and X10 the tape dial reading. Op- Net weight 2%/, b 1.3 kg

tional tape dial (see below) is calibrated in metric units. Domestic shipping weight ~4, Ib ~2.1 kg
Export-packed weight ~8Y, Ib =~39kg

EQUIVALENT TIME/DIV

100 ps to 1 us in thirteen calibrated steps, 1-2-5 sequence. 357 TDR SAMPLER .................coovnnnns $425
Accuracy is within 3%, after arrival of incident edge of INCLUDED STANDARD ACCESSORIES
pulse. 10-inch GR cable (017-0513-00); 20-inch GR cable (017-0515-
00); 20-cm Air Line (017-0084-00); 50-Q termination (017-
JITTER . 0081-00); short circuit termination (017-0087-00); instruction
20 ps or less with TIME-DISTANCE MULTIPLIER at XO.1. manual (070-1092-00); TDR Measurement Concepts Book (062-
0.2 ns or less with TIME-DISTANCE MULTIPLIER at X1. 1244-00).
2 ns or less with TIME-DISTANCE MULTIPLIER at X10. WEIGHT 377
DIELECTRIC Net weight 3, Ib 1.6 kg
Calibrated for air (492 ft/us or 150 m/us) and poly (324 Domestic shipping weight =5 Ib ~24kg
ft/us or 98.8 m/pus). PRESET position can be front-panel ad- Export-packed weight =9 Ib ~4.2kg
justed from 324 ft/pus to 492 ft/ps or greater. 377 TDR SWEEP, tape dial in feet .............. $575
DISPLAY MODES 377 TDR SWEEP MOD 950A, tape dial in meters ... $575

Repetitive or single sweep, manual or external scan.

HORIZONTAL OUTPUT

OPTIONAL ACCESSORIES

] Fh ¢ disolayed si Lisuah 10k, Tape dial in meters (331-0273-00) ............covnvn.n. $8
W fer- each <livslon of disployed signal dhreng Tape dial in feet (331-0276-00) ... ....ovevenrnenennnnn. $8
PULSE SOURCE - U.S. Sales Prices FOB Beaverton, Oregon

Amplitude is 250 mV into 50 Q, reverse terminated. Please refer to General Information page

120

b et A b ITe ALt




OSCILLOSCOPES
560 SERIES

3T2

Random Sampling Sweep Unit

® RANDOM OR SEQUENTIAL SAMPLING
® 20 ps/DIV to 100 us/DIV CALIBRATED TIME BASE
® NO PRETRIGGER REQUIRED

The Type 3T2 Random Sampling Sweep Unit provides a
unique, state-of-the-art advancement in measurement capabili-
ties. This unit may be used in a Type 561B, 564B or 568 Oscil-
loscope, in conjunction with a Vertical Dual-Trace Sampling
Unit.

Random sampling permits observation of the leading edge
(or other portions) of signals even when used with vertical
units that have no delay lines and without a pretrigger. Random
sampling is especially useful with sampling units such as the
Type 352 with S-1, S-2, S-3A, S-4, S-5 or S-6 Sampling Heads.

A front-panel switch (START POINT) selects either conven-
tional, sequentially-stepped sampling or random sampling modes
of operation.

SWEEP TIME/DIV

100 ps/div to 200 ps/div, 1-2-5 sequence extending to 20 ps/
div with X10 DISPLAY MAGNIFIER. Accurate within 3% from
100 ps/div to 2 ns/div, within 5% from 1 ns/div to 200 ps/div.
TIME/DIV is a resultant of the combined settings of TIME
POSITION RANGE, TIME MAGNIFIER, and DISPLAY MAG.
The sweep rate is displayed (digitally) in the TIME/DIV “‘win-
dow"” for all combinations of these controls.

DISPLAY MAG
X10 expansion of time scale while maintaining a constant
number of dots per division. Display magnifier accurate within
2%, in addition to specified sweep time/div accuracy.

TIME POSITION RANGE
100 ns, 1 ps, 10 us, 100 s, and 1 ms. TIME POSITION and
FINE variable controls position start of the display through
an interval equal to TIME POSITION RANGE setting.

SAMPLES/DIV
Continuously variable adjustment of samples displayed per
horizontal division from approx 5 samples/div to an immea-
surable number of samples/div. Allows optimum adjustment
of display rate and dot density.

DISPLAY MODES
Normal (repetitive), Single Sweep, Manual, or Ext. Horiz. For
external input, deflection factor is adjustable from 1.5V/div
to 15 V/div. Front-panel START button for single-sweep opera-
tion.

PULSE OUTPUT
At least 100 mV into 50 Q, negative going. Coincides with
trigger recognition.

TRIGGERING
SOURCES (AC-coupled): Internal—if Sampling Unit contains a
trigger pickoff. External, both 1-MQ (for hi-Z probes) and
50-Q terminated inputs.
JITTER: Depends on signal shape, repetition rate and ampli-
tude; Less than or equal to 20 ps under optimum conditions.

TIME/DIV REPETITION RATE
1 ms and 100 ps 10 Hz
10 ps 100 Hz
1 ps 1 kHz
100 ns 10 kHz

' 3T2 RANDOM SAMPLING SWEEP

HORIZONTAL OUTPUT
1V for each division of displayed signal through 10 kQ.

SOURCE

REPETITION RATE

AMPLITUDE*

EXTERNAL

10Hz to 100 MHz

10mV to 250 mV

1-MQ/UHF Sync
input

600 MHz to 3 GHz

(T00V max DC)

EXTERNAL

10 Hz to 600 MHz

5mV to 125mV

50-Q input

(5V max DC)

*Either polarity. Minimum rise rate is 150 mV/us.

RIGC

SOURCE

FREQUENC

AMPLITUDE

EXTERNAL

10 kHz to 100 MHz

10 mV to 500 mV|

1-MQ/UHF Sync
input

500 MHz to 3 GHz
(+ polarity)

peak-to-peak

100 kHz to 100 MHz
500 MHz to 3 GHz
(— polarity)

EXTERNAL 100 kHz to 500 MHz | 10 mV to 250 mV|

50-Q input peak-to-peak
WEIGHTS

Net weight 8 Ib 3.6 kg

Domestic shipping weight ~15Ib ~6.8 kg

Export-packed weight ~20 |b =9:1ikg

INCLUDED STANDARD ACCESSORIES
10X 50-Q attenuator, BNC (011-0059-01); GR-to-BNC female
adapter (017-0063-00); GR-to-BNC male adapter (017-0064-00);
instruction manual (070-0631-00).

TYPE 3T2 RANDOM SAMPLING SWEEP UNIT . ... $1250

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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3T5

Programmable Sampling Sweep Unit

® PROGRAMMABLE TIME/DIV
® PROGRAMMABLE SWEEP DELAY

® 100 ps/DIV-to-500 ms/DIV
CALIBRATED SWEEP RANGE

® FRONT AND REAR PANEL PROGRAM CONNECTORS

The Type 3T5 Programmable Sampling Sweep Unit extends
the automatic measurement capabilities of the Type 568/230
(Oscilloscope/Digital Readout) System, when externally pro-
grammed. The Type 3T5 can also be used in the Type 561B
and Type 564B Oscilloscopes where it may be operated manu-
ally from the front panel, or externally programmed with the
front panel program connector.

The time/div range, delay time range and samples/sweep
of the Type 3T5 are externally programmed by means of par-
allel multipin connectors located on the front panel of the
Type 3T5 and the rear panel of the Type 568 Oscilloscope
(Serial Number B110000 and above). Digital delay and real-
time sampling (1 ms/div to 500 ms/div) are controlled by a
clock and digital counter within the plug-in unit. An automatic
trigger mode is provided to eliminate the need for trigger
adjustments over a wide range of trigger amplitudes, repeti-
tion rates, risetimes and pulse widths.

CHARACTERISTICS

SWEEP TIME/DIV

Remotely programmable or front-panel operation from 100
ps/div to 500 ms/div in 30 calibrated steps, 1-2-5 sequence.
TIME/DIV “window" provides digital readout of all sweep
time/div settings in both programmable and manual modes
of operation. Programming is accomplished with 7 program
lines. Accuracy is within 3% (within 5% from 100 ps/div to
500 ps/div), except for non-linearities at the beginning of the
sweep, that can be programmed off screen.

SAMPLES/SWEEP

100 samples/sweep or 1000 samples/sweep are available in
both the manual and external programming modes of opera-
tion. In the external program modes, the Type 230 Digital
Unit can program the sweep unit to scan quickly (100 sam-
ples/sweep) when not making a measurement, but provides
maximum measurement resolution (1000 samples/sweep) when
making the measurement.

DELAY RANGE
The digital delay is remotely programmable or selectable
from the front panel. The delay range is from 0 to 999.9 ns
in 100-ps increments from 100 ps/div to 500 ps/div; 0 to 9.999
ps in 1-ns increments from 1 ns/div to 1 ps/div; 0 to 999.9 us
in 100-ns increments from 2 us/div to 500 us/div. Program-
ming is accomplished with 16 program lines.

DELAY JITTER (All Sweep Speeds)
<0.1 div, independent of the amount of delay.
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TRIGGERING

SOURCES: Internal, if sampling unit contains a trigger pick
off; External, 50-Q terminated input. :

JITTER: External automatic, pulse, 30 ps or less with 300-mV
pulse, 2 ns or less wide; sinewave, 200 ps or less with 300-mV
P-P signal at 30 MHz.

SOURCE FREQUENCY AMPLITUDE
Internal 1 Hz to 100 MHz 100 mV to 2V
External DC to 100 MHz 5mV to 250 mV

DC to 100 MHz

External Automatic 100 mV to 500 m

OURCE FREQUENCY AMPLITUDE
peak-to-peak

[nternal 100 kHz to TOOMHz | 100 m to 2V

External 1 Hz to 100 MHz 10 mV to 500 mV

External Sync

100 MHz to 1 GHz

10mV to 150 mV

External Automatic | DC to 100 MHz 100 mV to 500 mV
WEIGHTS

Net weight 8 Ib 3.6 kg

Domestic shipping weight =14 b ~6.3 kg

Export-packed weight =19 Ib ~8.6 kg

INCLUDED STANDARD ACCESSORIES

5-ns, 50-Q RG58 cable with BNC connectors (012-0057-01);
10X 50-Q BNC attenuator (011-0059-01); GR-to-BNC female
adapter (017-0063-00); GR-to-BNC male adapter (017-0064-
00); electrical connector (131-0422-00); electrical connector
cover (200-0660-00); circuit board connector (388-0805-00); n
instruction manual (070-0760-01), O

TYPE 3T5 SAMPLING UNIT .................. $1975

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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OSCILLOSCOPES
560 SERIES

3T77A

Sampling Sweep Unit

® 20 ps/DIV to 10 us/DIV CALIBRATED TIME BASE

® TRIGGERING THROUGH 1 GHz

The Type 3T77A Sampling Sweep Unit provides sub-nano-
second capabilities when used in conjunction with a Type 351,
352, 3S5 or 356 Sampling Unit in a Type 561B, 564B, or 568
Oscilloscope. In the Type 568 (with Type 230), information can
be presented in digital as well as analog form.

CHARACTERISTICS

SWEEP TIME/DIV
10 ps/div to 200 ps/div in 15 calibrated steps, 1-2-5 sequence,
extending to 20 ps/div with X10 TIME EXPANDER. Each step
accurate within 3%. Variable between steps.

TIME EXPANDER
X10 expansion of time scale while maintaining a constant
number of dots per division.

TIME POSITION
Provides a sweep delay range corresponding to at least one
screen diameter, unexpanded and at least ten screen dia-
meters (100 div) when expanded.

DOT DENSITY
Either 10 or 100 dots/div.

SWEEP MODES
Normal (repetitive), Single Sweep, Manual, or External Hori-
zontal. For external input, deflection factor is adjustable
from 5V/div to 25V/div. Front panel RESET button for
single-sweep operation.

TRIGGERING
SOURCES (AC-coupled): Internal—if Sampling Unit contains a
trigger pickoff. External, 50-Q termination input.
AMPLITUDE (External): Sinewaves, 10mV to 400 mV peak-to-

peak; Pulses, 10 mV to 200 mV, either polarity. 5-V maximum
DC input.

77A SAMPLING SWEEP
VARIABLE

TIME/DIV S sos

. BERIAL

. OREGON, 14.5.4.

REPETITION RATE: Sinewave triggering or synchronizing from
100 kHz through 1 GHz. Pulse Triggering from 30 Hz through
1 GHz.

JITTER: Depends on signal shape, repetition rate and ampli-
tude; less than or equal to 50 ps under optimum conditions.

TRIGGER OUTPUT
Approximately 150 mV into 50 Q, positive going, coincides
with trigger recognition.

SWEEP OUTPUT
1V for each division of displayed signal through 10 kQ.

WEIGHTS
Net weight 8 Ib 3.6 kg
Domestic shipping weight =12¢lb =5 4kg
Export-packed weight =16 |b ~7.2kg

INCLUDED STANDARD ACCESSORIES
5-ns cable, RG58 with BNC connectors (012-0057-01); 10X
50-Q BNC attenuator (011-0059-01); GR-to-BNC female adap-
ter (017-0063-00); GR-to-BNC male adapter (017-0064-00); in-
struction manual (070-0546-00).

TYPE 3T77A SAMPLING SWEEP UNIT ........... $900

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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Power Supply for Plug-In Units

OSCILLOSCOPES
560 SERIES

0

® 1-MHz BANDWIDTH WITH CATHODE-FOLLOWER
OUTPUT CARD

® 100-kHz BANDWIDTH WITH PASSIVE-DIVIDER
OUTPUT CARD

® SINGLE-ENDED OR DIFFERENTIAL VOLTAGE
OUTPUTS

The Type 129 Plug-In Supply provides a method of utilizing
2- and 3-Series Amplifier and Time-Base Plug-In Units in a wide
variety of instrumentation systems. With this power supply, the
amplifiers can be used to drive recording equipment, X-Y plot-
ters, oscilloscopes, or other external indicators having require-
ments within the plug-in unit specifications. The unit is designed
to mount in a standard 19-inch rack.

The Type 129 is recommended for use with the 2- and 3-
Series single-channel low-frequency amplifiers. Multiple-trace
plug-ins are usable in the Type 129, but operation should be
limited to single-trace modes unless provision is made to oper-
ate the multiple-trace switching circuits at a relatively slow
rate compatible with the output-circuit bandwidth.
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The Type 129 powers up to four 2- and 3-Series plug-in units,
singly or in combination.* Each plug-in unit fits into a plug-in
compartment having an output connector at the front and rear
panels. A selectable cathode-follower or passive circuit card,
placed between the plug-in unit and the output connector,
controls the output characteristics. All plug-in units that do not
have a signal-out provision on the front panel must use one of
these cards in order to function properly. Plug-in units with
signal-output connectors on the front panel can be used with or
without circuit cards.

With the cathode-follower plug-in circuit card installed,
push-pull, low-impedance signals (to approximately 8V peak
to peak) are available via cathode followers at front and rear
connectors. An automatic DC level-setting circuit keeps the
average DC level of the two connectors close to 0V. Band-
width of the cathode-follower output circuit is DC to approxi-
mately 1 MHz.

With the passive card installed, a high-impedance push-
pull signal is available at the front panel for balancing and
a single-ended signal at low impedance (approximately 500
ohms) is available at the rear output connector. Bandwidth
of the passive divider output circuit is DC to approximately
100 kHz and is dependent upon the plug-in used.

Each output can be switched to a meter for DC balance
indication. This allows quick setting of the plug-in position
control. In addition to the output-monitor switch, a two-position
switch has been included for balancing of the Type 3Cé6
Carrier Amplifier Plug-In Unit.

*Sampling plug-ins, designed to operate in pairs (one verfiC(O ;

and one sweep), and Spectrum Analyzer or Automatic "Seek-
ing" plug-ins designed to operate in conjunction with another
2- or 3-Series plug-in, must be "paired up" in Channels 1 and
2 or 3 and 4.
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OSCL%(I).?ESRICE(S)PES Power Supply for Plug-In Units

INDICATED APPROXIMATE SYSTEM GAIN
PLUG-IN DEFLECTION With CF Output Card**
TYPE FACTOR With Passive Output Card* | Single Ended Push-Pull
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