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USING THIS PUBLICATION

NEW PRODUCT SUMMARY

New Products Summary Section beginning on page 2 gives you
a quick look at the latest features and characteristics of each
new TEKTRONIX product.

PRODUCT REFERENCE INFORMATION

Product Reference Section describes the subjects of oscilloscope
characteristics such as Common-Mode Rejection, Writing Rate
and Differential Input in terms of measurement capability. This
section also includes CRT Phosphor Data.

INDEXES

TEKTRONIX products are indexed alphanumerically by type num-
bers and by functional use on the last 5 pages of this publication.
For those not familiar with the identifying alphanumeric symbol
for each instrument, the products are grouped according to
common family characteristics on the CONTENTS page. Each
product division has reference information to allow comparison
of performance of a group of instruments.

General-purpose oscilloscopes and special-purpose test instru-
ments are completely described in this publication. Telequip-
ment Products, Television Products, Automated Test Systems,
Computer Display Terminals and Machine Control Products are
summarized. Complete information on these products can be
obtained by filling out the Information Request Card located at
the rear of this book.

Tektronix, Inc.

An Oregon Corporation

PURCHASING, SERVICE and GENERAL INFORMATION

Ordering Information—This section contains information on who
to contact and how to place your order as well as shipment an
warranty details. (Reference pages 314, 315 and 316).

Field Office Assistance—TEKTRONIX maintains 78 domestic
and international field offices as well as 56 distributors and
representatives throughout the world. These offices are staffed
with qualified personnel who specialize in solving measurement
problems. They provide a communication link between you
and the factory and are the people to contact for assistance.
Call or visit your nearest field office for details on applications,
maintenance, instrument selection or instrument orders. You’ll
find these offices listed on pages 315 through 318.

Instrument Dimensions—Charts of dimensions of rackmounted
instruments and shipping volume of all instruments are listed
on pages 320 and 321.

Electrical and Mechanical Considerations—Information about
ventilation, power requirements and construction is found on
page 323.

Publications Available—Page 323 contains a list of technical
publications available through your Tektronix Field Engineer,
Representative and Distributor.

Symbols and Abbreviations—A table of symbols and abbrevia-
tions as used in this catalog is presented on page 322.

Economic Stabilization Act—TEKTRONIX prices are controlled
by the Price Commission as a prenotification firm. Information
regarding the lawful base price or other queries concerning
our prices can be directed to Tektronix, Inc. The information
regarding this Act only applies to instruments manufactured amo
sold in the United States.

MAILING ADDRESS:

P.0. BOX 500, BEAVERTON, OREGON 97005

CORPORATE OFFICES AND PLANT LOCATED AT TEKTRONIX INDUSTRIAL PARK, 14150 SW. KARL BRAUN DRIVE, BEAVERTON, OREGON

Telephone: (503) 644-0161

Telex: 36-0485

Cable: TEKTRONIX
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NEW PRODUCT SUMMARY

We've expanded the 7000-Series Oscilloscope product line.
There are 10 new mainframes and 14 new plug-ins. The 7000
Series provides you with a broader instrument selection and
more measurement solutions than any other oscilloscope series.

New 7000-Series Storage Family (7623, 7613, and 7313)—These
storage oscilloscopes and their 5%-inch rackmount versions
bring three types of storage, bistable phosphor, variable persis-
tence and fast bistable. A breakthrough in fast storage is offered
with the 7623 Option 12 providing 200 cm/us stored writing
speed and a long viewing time (until erased).

See Pages 41 to 49 for complete descriptions.
7600 Family (7603 and R7603)—These three-plug-in oscillo-

scopes (the R7603 is a 5%-inch rackmount) provide 100-MHz
performance and, with CRT READOUT Option, low price.

See pages 32 to 34 for complete description.

7603N Option 11S (50-MHz Ruggedized Oscilloscope System)—
This system meets the rigid environmental and electrical specifi-
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cations required by the military. The complete system is quali-
fied under MIL-O-24311 (EC) and appears on U.S. Navy QPL-
24311.

See pages 35 to 37 for complete description.

7704A (7700 Family)—Offers you the choice of either 200 MHz
with optimized transient response or 250 MHz with optimized
bandwidth. Aberrations are reduced below the normal level in
the optimized transient response version. Simplified circuitry
makes this instrument exceptionally reliable. Modular design
contributes to its easy service and maintenance.

See pages 29 to 31 for complete description.

7000-Series Plug-Ins—New single-trace amplifiers, time-basegzem,
digital counter/timer, digital delay unit, direct access unit, as.
spectrum analyzer plug-in provide more flexibility to the growin%‘“’"
7000 Series.

See pages 50 to 72 for complete descriptions.



NEW PRODUCT SUMMARY

tometer (TDR) is a portable,
battery-operated system, used
to detect and locate faults and
to measure impedance varia-
tions in transmission cables
out to 10,000 feet through the
use of test pulses. Resultant
reflections from any discon-
tinuities indicate the seriousness and character of the faults.

The chart recorder in the 1501 can also be driven by the
1401A or 1401A-1 Spectrum Analyzer.

See pages 89 and 90 for complete description.

| NEW LOW FREQUENCY PLUG-IN |
5A19N Amplifier—The 5A19N
is a low-cost differential am-
plifier for the 5103N Oscillo-
scope System. Featuring low
cost and simplicity of controls,
it is ideal for monitor and sys-
tems applications.

See page 124 for complete description.

q ~ NEW PORTABLE OSCILLOSCOPES

485 Oscilloscope—The 485 is a 350-MHz, 1-ns/div, 20.5-Ib
portable dual-trace oscilloscope. In addition to significantly
advancing portable measurement capabilities, the 485 has many
other new features. These features include selectable input
impedance, trigger holdoff, external trigger display, alternate
delayed sweep with trace separation control, vertical scale-
factor indication, auto-focus, and B sweep intensity control.

°fhe 485 can be operated from either a free-standing battery
pack or one which attaches directly to the oscilloscope. Ac-
curate measurements can now be made in difficult environments
or remote locations.

See pages 139 to 142 for complete description.

475 and 465 Oscilloscopes—The exceptionally low cost of the
465 with 100 MHz at 5 mV/div and the 475 with 200 MHz at
2mV/div represents a price/performance breakthrough for
portables and insures top value for the future.

A big 8 x 10-cm CRT display, new versatile trigger selection,
trigger view, and automatic volts/div readout are just a few
of the many features designed into the lightweight 465 and
475 portable oscilloscopes.

The 475 and 465 can be operated from either a free-standing
battery pack or one which attaches directly to the oscilloscope.
This means accurate measurements can be made at remote
locations or in difficult environments.

See pages 143 to 146 for complete descriptions.

326 Oscilloscope—The 326 is
the latest addition to the
SONY®/TEKTRONIX® series of
portable oscilloscopes. Using
the proven design of its single-
trace predecessors, the new
326 combines portability and
dual-trace convenience in a
small, rugged battery-operated
package. Measuring only 4.0

x 8.7 x 15 inches, and weighing less than 13 pounds, the 326
offers bandwidth to 10 MHz at 10 mV/div or 5§ MHz at 1 mV/div.
Sweep rates extend from 1s/div to 1 us/div (0.1 us/div with
X10 magnifier). Triggering is accomplished with a single con-
trol.

See pages 154 and 155 for complete description.

211 Oscilloscope — The 211
weighs only three pounds,
measures only 3 x 53 x 9
inches. Yet it is a complete
measurement tool for field
maintenance and other appli-
cations where space and por-
tability are primary considera-
tions. The 211 is the first
quality miniscope to offer 500

kHz at a low price with unmatched portability and carrying
convenience.

In many industrial applications, it's frequently necessary to
“float” an oscilloscope. The 211 may be elevated to 700V
(DC -+ peak AC) above ground when operated from batteries,
and 250 V RMS when operated from AC.

See pages 160 and 161 for complete description.




PRODUCTS

width of 50 MHz at 5 mV/div
and the concept of plug-in se-
lectability are the main fea-
tures of this oscilloscope. The
plug-ins include a differential
amplifier, a dual-trace ampli-
fier and a Dual Time Base.
The CRT in the D83 is from
the field-proven 7000-Series
TEKTRONIX line of oscilloscopes. Sweep rates extend from
2 s/div to 100 ns/div (to 10 ns/div with X10 magnifier).

D66 Oscilloscope — The D66
provides 25 MHz bandwidth at
10 mV/cm. X10 gain expands
the sensitivity to 1 mV/cm at
15 MHz bandwidth.  Sweep
rates extend from 2s/cm to
100 ns/cm (to 20 ns/cm with
X5 magnifier). An X-Y func-

TELEQUIPMENT product line
into areas recently held only by higher-priced oscilloscopes.

DM64 Storage Oscilloscope—
The DM64 is the world’s least
expensive bistable storage os-
cilloscope. The heart of this
oscilloscope is the proven CRT
from the TEKTRONIX 560-
Series Oscilloscope storage
line. The CRT is the single-
screen version of the 564 and
utilizes an 8 x 10-cm display
area. Bandwidth is 10 MHz at 10 mV/cm and using the X10
gain will extend the deflection factor to 1mV/cm. Sweep
rates extend from 2 s/div to 100 ns/div.

Summary information on these products will be found on page
162. Complete information will be found in the TELEQUIP-
MENT PRODUCTS CATALOG.

NEW SPECTRUM ANALYZER SYSTEM

1401A (50 ©)/1401A-1 (75 Q) 1
MHz to 500 MHz Spectrum An-
alyzer Modules—Spectrum an-
alysis in the 1-MHz to 500-MHz
frequency range is easily per-
formed anywhere with the
1401A or 1401A-1 when com-
bined with the SONY/TEK-
TRONIX 323 or 324. Amplitude
and frequency calibration with intermodulation distortion of
less than 60 dB full screen is featured. AC line, 6 to 16 VDC,
or internal rechargeable batteries can be used for power.

See pages 167 and 168 for complete description.

tion on the D66 projects the |

The TEKTRONIX J16 is a portable digital photometer/radiometer
designed for use in the laboratory, or in the field. Illuminance,
irradiance, and luminance measurements can be accurately
made by selecting the appropriate probe. A choice of five
probes is available. Each uses a silicon photodiode which has
excellent long-term stability and reliability. Easy-to-read 2%2-
digit LED readout reduces measurement error, particularly in
low ambient light conditions.

At least two hours of continuous operation are provided by the
internal rechargeable batteries. A shoulder strap is provided
for carrying ease. The bottom of the case and probe have
a standard threaded socket (¥4 inch x 20) for tripod or optical
bench use.

See pages 186 and 187 for complete description.

NEW CAMERAS AND ACCESSORIES

WSEN/C-51-P

The C-53, C-58 and C-59 Cameras are the latest members of
the C-50 Series Cameras. They are designed primarily for the
7000-Series Oscilloscopes, however, they may be used with
most other full-size oscilloscopes and display units.

See pages 192 to 197 for complete descriptions.

The Writing Speed Enhancer (WSEN) is a camera accessory
for accurately controlling film fogging. Writing speed increases
up to four times are possible.

See page 206 for a complete description. L
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NEW PRODUCT SUMMARY

Never before has one compact plug-in
test and measurement system offered
such a variety of measurement capa-
bilities and at such a favorable cost
per function. 14 plug-ins are initially
offered with more to be announced
soon.

The TM 503 Power Module is a three-compartment mainframe
for any combination of up to three plug-in modules. For ex-
ample, a counter, digital multimeter and function generator
Ocan be operated together, occupying less bench space and

costing less than three monolithic instruments. Intra-compart-
ment interface connections and rear panel outputs may be
added for specific applications, such as connecting the output
of the ramp generator to the VCF input of the function gen-
erator for frequency sweeps, or monitoring the output of a sig-
nal source with the digital counter or digital voltmeter. Two
TM 503’s provide space for up to six plug-in modules in only
5% inches of rack space. The TM 503 is also available in
a SCOPE-MOBILE® cart for mobile use.

The TM 501 Power Module is a single compartment mainframe
for one plug-in module.

Power Supplies are available in five versions, each with a
floating supply adjustable to 20 VDC, and a fixed +5 VDC
supply at 1A.

The PS 501 is a single 0-20 VDC supply, with current limit ad-
justable for 0 to 400 mA. Voltage is set and read by means of
a single-turn control (plus vernier) with panel markings. The
PS 501-1 output voltage is set and read by a 10-turn precision
potentiometer with 3-digit in-line dial plus range switch. Accu-
racy is within 0.5%. The PS 501-2 output voltage or current is
read from a dual-range panel meter.

The PS 502 is a dual tracking supply with 4 and — outputs
varied by a single control. Current limit is fixed at greater
than 400 mA. Output is 10 to 20 VDC with respect to the com-
mon terminal, or 20 to 40 VDC across the |- and — terminals.
Voltage is set and read by means of a single-turn control with
panel markings.

he PS 503 is a dual or dual-tracking supply providing 0-20
VDC with respect to the common terminal, or 0-40 VDC across
the - and — terminals. Outputs can be independently varied,
or varied at a constant ratio. Current limit is adjustable from
0 to 400 mA on each supply.

Digital Products include a digital multimeter, two frequency
counters and a universal counter, each with a 7-digit LED
display and leading zero blanking.

The DM 501 4.5-digit multimeter measures AC and DC volts
and current; resistance; and temperature.

The DC 501 measures frequency to 100 MHz: auto-ranging avail-
able; Option 2. The DC 502 measures frequency to 550 MHz.
The DC 503 measures frequency to 100 MHz, and also performs
PERIOD, RATIO, TIME INTERVAL, TOTALIZE and TIME MAN-
UAL functions. Standard time base of each counter accurate
to 1 part in 105. Optional time base available accurate to 5
parts in 107; Option 1.

Signal Sources include a function generator, ramp generator,
pulse generator and oscillator.

The FG 501 is a general purpose function generator providing
low-distortion sinewaves, squarewaves, triangle and ramp wave-
forms from 0.001 Hz to 1 MHz. Frequency is adjustable by a
front panel control or external VCF input.

The RG 501 is a ramp generator with outputs of selectable
polarity, amplitude, and duration. Complete trigger controls
and gate outputs suit the RG 501 for use as a time base for a
monitor oscilloscope, as well as providing gating and sweeping
signals for the function generator.

The PG 501 is a 5-volt, 50-MHz general-purpose pulse genera-
tor with simultaneous -} and — outputs with t. and t: of 5 ns or
less. Duration is 10ns to 0.1s; period is 20ns to 0.2s. A
“locked on” mode allows use of the generator as a power sup-
ply furnishing both - and — voltages. Output is adjustable
from approximately 0.25V to 5V into 50 Q.

The SG 502 is a low-frequency sinewave oscillator covering
the range from 5Hz to 500 kHz. Output level is within 0.1 dB
from 5Hz to 50 kHz; within 0.3 dB from 50 kHz to 500 kHz.
Amplitude is 2.5V RMS into 6002 or 5V RMS open circuit. 0
to 70dB attenuation may be selected. Squarewave output
also provided.

See pages 207 to 217 for complete description. 5




NEW PRODUCT SUMMARY

137 Chrominance/Luminance Gain Normalizer
138 Chrominance/Luminance Gain Normalizer

147 NTSC Signal Generator

148 PAL Signal Generator

149 NTSC Signal Generator

520A NTSC Vectorscope

521A PAL Vectorscope

522A PAL M Vectorscope

602 MOD 174V X-Y Monitor

604 MOD 174V X-Y Monitor

631 Monochrome Picture Monitor

632 Monochrome Picture Monitor

633 Monochrome Picture Monitor

650 NTSC Color Picture Monitor

650-1 NTSC plus RGB Color Picture Monitor

651 PAL Color Picture Monitor

651-1 PAL plus RGB Color Picture Monitor

652 PAL M Color Picture Monitor

652-1 PAL M plus RGB Color Picture Monitor

654 RGB Color Picture Monitor

654-1 RGB plus RGB Color Picture Monitor

655 NTSC plus PAL Color Picture Monitor

655-1 NTSC plus PAL plus RGB Color Picture Monitor
658 PAL M plus NTSC Color Picture Monitor

658-1 PAL M plus NTSC plus RGB Color Picture Monitor
659 PAL M plus PAL Color Picture Monitor

659-1 PAL M plus PAL plus RGB Color Picture Monitor
1430 Random Noise Measuring Set

Tektronix, Inc. is very active in designing and introducing
products used to operate and maintain broadcast, closed cir-
cuit and cable television systems. Summary information on
these products will be found starting on page 238. Complete
information will be found in the TEKTRONIX TELEVISION

PRODUCTS CATALOG.

NEW AUTOMATED TEST SYSTEMS PRODUCTS

S-3003 Waveform Digitizer
S-3260 Automatic Test System
1140A Programmable Power Supply

Tektronix, Inc. is very active in designing and introducing com-
plete Automated Test Systems and products used in systems.
A summary of TEKTRONIX Automated Test Systems capability
begins on page 242.

NEW DISPLAY PRODUCTS

603 and 604 Display Monitors
—The 603 is an X-Y monitor
for displaying alphanumeric
and graphic data in either a
refreshed or stored mode on a
6%2-inch CRT. The 604 is sim-
ilar to the 603 but is not a stor-
age monitor. These display
monitors are now available
with the optional, horizontal time base. With these calibrated
sweep rates, conventional Y-T measurement capability is a
valuable addition to these high performance monitors.

See pages 257 to 259 for complete description.

613 Storage Display Unit—A four-fold increase in large screen
storage display brightness is now available with the 613 Stor-
age Display. As many as twelve 613’s can be multiplexed
to the 4010-Series Computer Display Terminals as remote dis-
plays. Four 613’s can also be multiplexed to one 4610 Hard
Copy Unit thus affecting a considerable saving in copy costs.

See pages 262 and 263 for complete description.

4610 Hard Copy Unit—The 4610, used in conjunction with the
4010-1 Computer Display Terminal and 613 Storage Display,
provides a convenient means for permanently copying alpha-
numeric and graphic displays.

See pages 272 and 273 for complete description.

4010 Computer Display Ter-

minal—The 4010 is the first
low-cost large-screen terminal
able to support alphanumeric
and complex graphics. Equal-
ly adaptable to business, sci-
entific, and academic environ-
ments, the 4010 is capable of
portraying 2500 characters in

graphics.

alphanumerics, or comple)(:

See page 275 for complete description.
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[ NEW COMPUTER DISPLAY TERMINALS |

4012 Computer Display Terminal—The 4012 offers full upper
and lower case ASCIlI character plus the proven advantage
of large-screen storage interactive graphics.

See page 275 for complete description.

4013 Computer Display Ter-
minal—One of the most excit-
ing recent developments in
computer technology has been
the availability of a new pro-
gramming technique called
APL — A Programming Lan-
guage. The TEKTRONIX 4013
Computer Display Terminal
supports the full APL character
set and also has full upper and lower case ASCIl capability.
The storage display of the 4013 also enhances full-screen com-
plex graphics and alphanumerics.

See page 276 for complete description.

4911 Reader/Perforator and
4912 Digital Cassette Tape
Unit—Cost reductions in data
storage are realized by off-line
recording of program and data
files for subsequent reloading
into computer storage for pro-
cessing. Both the 4911 and
the 4912, used in conjunction
with the 4010, 4012 and 4013
Computer Display Terminals, provide this cost reduction.

See page 277 for complete description.

| NEW PROBES

P6401 Logic Probe is a device to extend and improve your
capability to analyze and troubleshoot TTL and DTL circuitry.
The P6401 detects and positively identifies logic states or con-
ditions at the point checked. Just touch and see, no control
usage is involved. The mechanical design embodies the ex-
perience gained in building more than a million oscilloscope
probes. It's light, small and uses the same wide group of
TEKTRONIX probe accessories that extend the usefulness of
TEKTRONIX scopes.

See page 284 for complete description.

P6056, General-purpose 10X Voltage Probe; see page 291.

o P6057, General-purpose 100X Voltage Probe; see page 291.

P6060, General-purpose 10X Voltage Probe; see page 292.
P6061, General-purpose 10X Voltage Probe; see page 292.
P6065, General-purpose 10X Voltage Probe; see page 292.
P6075, General-purpose 10X Voltage Probe; see page 292.
P6201, FET 1X Voltage Probe; see page 285.

N/C Editor System—On-the-spot tape program modifications,
insertions and deletions are quickly and easily carried out
using the TEKTRONIX N/C Editor System. The N/C Editor
System keeps production machines producing parts. And, for
the first time, tool path and program errors can be instantly
viewed and corrected without a computer, on the system’s
storage cathode-ray tube display unit. N/C tape preparation
time is notably reduced by eliminating transcription errors
and turn-around delays normally occurring in computer facili-
ties. Thus, productivity is increased and N/C tape preparation
costs are significantly reduced.

This stand-alone, mobile N/C Editor System provides: graphic
displays of complex N/C tool paths in seconds; visual displays
of N/C program data in seconds; fast, simple N/C tape error
corrections; convenient N/C tape code conversion and dupli-
cation; permanent copies of N/C tool path, data and program
listing in seconds.

The TEKTRONIX N/C Editor System consists of a 1781 Editor,
a 1791 N/C Program Verifier, and a 4601 Hard Copy Unit, all
housed in a 207-1 mobile cart.

See page 279 for complete description.




Tektronix, Inc.—Serving Customers Worldwide

The Tektronix home office is located near Beaverton, Oregon, a few miles west of Portland, on a campus-
like 300-acre Tektronix Industrial Park. This complex provides over 2 million square feet for the design
and manufacturing of: e oscilloscopes ® cameras ® accessories © automated measurement systems e
calculators e digital systems @ electro-optic products e information display products e machine control
products @ spectrum analyzers e signal sources e television products. The four-level Technical Center,
shown in the two left pictures, houses corporate offices and engineering.

In order to supply products with state-of-the-art performance, Tektronix, Inc. designs and manufactures
many of its own electrical and mechanical components. Some of these are CRT’s, chassis, circuit boards,
knobs, integrated circuits, semiconductors, and transformers. This approach brings to our customers maxi-
mum value at a reasonable price.

Our ceramics facility, shown at upper right, manufactures thick film attenuators and voltage dividers along
with other devices requiring ceramic substrates. Ceramic CRT parts, including our unique funnels also
originate here.

Engineering facilities along with component manufacturing and product assembly plants are located in
Beaverton, Oregon ® Guernsey, Channel Islands ® Heerenveen, The Netherlands ® Tokyo, Japan.

Product sales and service is accomplished through a worldwide marketing organization with a network of
Domestic and International Field Offices and Service Centers, supplemented internationally by Distributors and
Representatives.

TBI{tfﬂﬂiX, IIIC. MAILING ADDRESS: -

An Oregon Corporation P.0. BOX 500, BEAVERTON, OREGON 97005 i

CORPORATE OFFICES AND PLANT LOCATED AT TEKTRONIX INDUSTRIAL PARK, 14150 SW. KARL BRAUN DRIVE, BEAVERTON, OREGON
Telephone: (503) 644-0161 Telex: 36-0485 Cable: TEKTRONIX



7000 SERIES

5100 SERIES

Oscilloscope Synopsis

The following two pages contain a synopsis of all the oscilloscopes 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 descrip-
tion of that series, go to the indicated page number. If more information
is required, or time is not available for you to appraise the specifications
to make a choice, call your nearby field engineer or representative. He
will quickly recommend the right oscilloscope for your application. Please
consult pages 315 to 318 for the location of the field office nearest you.
Oscilloscope reference information is located on pages 11 to 18.

The growing 7000 Series with its versatile plug-ins
and flexible three- and four-channel mainframes, pro-
vides the world’s largest selection of oscilloscope
systems.

The mainframes and plug-ins are grouped into FAM-
ILIES by bandwidth and application to simplify se-
lection.

The mainframe FAMILIES are:

7900 FAMILY
1-GHz Direct CRT Access Oscilloscope — 7904
500-MHz Oscilloscope System — 7904

7700 FAMILY

250-MHz Oscilloscope System — 7704A Option 9
200-MHz Oscilloscope System — 7704A
175-MHz Oscilloscope System — R7704

7600 FAMILY
100-MHz Oscilloscope System — 7603/R7603/
7603N Option 11

50-MHz Ruggedized
Oscilloscope System

7400 FAMILY
60-MHz Oscilloscope System — 7403N/R7403N

— 7603N Option 11S

Page 19
STORAGE FAMILY
Fast Stored Writing Speed — 7623/R7623
Variable Persistence — 7613/R7613
Split-Screen Bistable — 7313/R7313

The plug-ins are cataloged alphanumerically. There
are Amplifiers, Time Bases, Curve Tracer, Digital De-
lay Unit, Digital Multimeter, Digital Counters, Spectrum
Analyzer and Samplers.

The 7000-Series three- and four-plug-in mainframes
provide measurement options not available in any
other single-beam oscilloscope. Vertical- and hori-
zontal-mode switching in the four-plug-in mainframes,
provides 20 possible combinations of operating modes.
CRT READOUT, exclusive to TEKTRONIX Oscillo-
scopes, labels the CRT with correct parameters in
frequency, time, voltage, current, resistance, tempera-
ture or events, depending on the plug-in used. CRT
READOUT has a character set of 50 symbols for pres-
ent and future applications.

There is a complete line of probes, accessories, cam-
eras and SCOPE-MOBILE® Carts to enhance all 7000-
Series Oscilloscope Systems.

Page 116

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 in a three-com-
partment mainframe that accepts any of 15 plug-ins.

Choose any of these large 6%2-inch displays: single-
beam, dual-beam, single-beam or dual-beam bistable

storage, available in cabinet or rackmount configura-
tion. When your applications change, you can select
a different display or configuration at minimum cost.
Plug-ins provide Y-T or X-Y displays. Select from
these amplifiers: 10-uV differential, 50-xV differential
with current input, 1-mV differential comparator, 2-MHz
single-trace, dual-trace and four-trace. Select a single
or dual time base. A characteristic curve tracer plots
power levels to 0.5 watts.

MORE —»




Oscilloscope Synopsis
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550 SERIES

560 SERIES

Page 129

This series offers the user proven performance in
one of the most respected, flexible, versatile oscillo-
scope systems presently available.

The 50-MHz Type 556 is the widest bandwidth, dual-
beam oscilloscope available from Tektronix, Inc. Op-
erational amplifier, transducer and strain-gage ampli-
fier plug-ins are also offered (they are also available
in the 560 Series).

Page 91

The 560 Series offers 22 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.

PORTABLE OSCILLOSCOPES

TEKTRONIX portable oscilloscopes are designed to
solve a wide range of measurements with laboratory
precision — in the field or in the lab.

The portable family offers complete measurement ca-
pability (including storage). Performance ranges from

TELEQUIPMENT OSCILLOSCOPES

When price is of prime importance, TELEQUIPMENT
products warrant serious consideration. TELEQUIP-
MENT oscilloscopes combine low price with a number
of features not usually found in this price range.
Product support is the same as for TEKTRONIX os-

cilloscopes.

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 real time bandwidths up to 10 MHz, plug-in versa-
tility, dual-beam, and storage.

Page 137

350 MHz at 20%2 Ib to a pocket-size 500 kHz at 3 Ib.

These oscilloscopes are ruggedized to withstand the
shock, vibration and other extremes of environment

associated with portability.

Page 162

Among the notable features of this line are bistable
storage, delayed sweep, 50-MHz bandwidth, X-Y ca-
pability and TV field or line triggering.

b 141
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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 amplitude of the event in its vertical axis, and
how long the event lasts on its horizontal axis. The user can
determine whether the voltage is changing positively or nega-
tively, and the amplitude and duration of the event measured
and the actual shape of the waveform.

The figure is a block diagram of a simplified oscilloscope,
omitting power supplies. The waveform (A) to be observed is
fed into the vertical-amplifier input. The calibrated VOLTS/DIV
control 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
awtooth wave (E) that is used as a horizontal-deflection volt-
ge. 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
‘Jf 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.

Oscilloscope Reference Information

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 is to retard the
waveform to the vertical-deflection plates until the trigger and
time-base circuits have had an opportunity to get the unblank-
ing and horizontal-sweep operations under way. In this way,
we can view the leading edge of that waveform even though
it 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. |

VOLTS/DIV |
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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
and horizontal calibration was based on their repetition fre-
quency. In most modern laboratory scopes, sweeps are cali-
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

be displayed at nearly a 45-deg slope. This requirement can
be met only if the fastest sweep is able to move the beam am,
horizontal distance nearly equal to the full vertical scale in &
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 ( k
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.

(squarewave, rectangular pulse, etc.) should occupy almost the )
full vertical scale, and the rising portion of the signal should 4. Better long-term accuracy of the displayed time base. (‘

kY
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DELAYING SWEEP

Q Delaying-sweep measurements are based on the use of two
inear 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
alelay-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

Q The first qualification generally sought in a scope is ade-
uate risetime or adequate high-frequency sinewave response.
Risetime is the more important specification for ‘““faster’” scopes,
and passband (bandwidth) the more frequently used specifica-

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

where T, — signal risetime, Ti — 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
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 greater.

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 1MHz and the sweep duration is 0.1 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 comparision voltage is inter-
nally 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.
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COMMON-MODE REJECTION

™
The definition of the term *“differential amplifier” implies L
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 between channels, the
frequency of the input common-mode signal has a direct bear-g™
ing on the CMRR. Generally the CMRR decreases as the fre—(
quency of the input signal increases. (Exception: With AC-
coupled input, the CMRR can become greater 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 differencesC
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-
oated from ground-loop currents. It is best to electrically con-

ect 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-

nce, between displays made by sampling techniques and con-

ntional 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 30 picoseconds, on an “equiv-
alent” time base of less than 20 picoseconds per division and
which have less than 5 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 to be visible in the dis-
play. The benefits thus afforded are several:

1. Signals with no source of pretrigger can be observed.

2. The inherent risetime limitation of signal delay lines is
eliminated.

3. It is no longer necessary to work into the 50-2 character-
istic impedance of a delay line, so high impedance can
be retained.

4. External triggers may occur prior to, coincident with,
or after the displayed signal with lead time still visible
in the display.

° 5. Display time jitter otherwise caused by pretrigger-to-signal
jitter is eliminated.

The main limitation of random sampling is that the signal
repetition rate must not be too low.

TIME-DOMAIN REFLECTOMETRY

Maintaining the fidelity of electronic signals that have to be
transmitted from point-to-point is of concern to many who
design, build, and maintain electronic equipment. The coaxial
transmission line is most commonly used for communications
work. Determining transmission line performance may vary
from a simple visual inspection to use of elaborate instrumen-
tation that requires a great deal of skill and time. Time-Domain
Reflectometry is a sophisticated but simple technique of identi-
fying and locating trouble spots.

A time-domain reflectometer is basically like radar, employ-
ing a pulse generator and a display device for reflections. The
pulse generator output is coupled to the vertical input of the
displayed device and to the one end of the coaxial cable under
test. The pulse travels down the cable and any discontinuities
it encounters causes voltage to be reflected and displayed.
TDR not only identifies a discontinuity . . . it locates it in time
and distance.

STORAGE OSCILLOSCOPES

Storage CRT’s have the ability to retain and display the
image of an electrical waveform on their tube face after the
waveform ceases to exist. This image retention may be for
only a few seconds or it may be for hours. The stored display
may be erased to make way for storage of a later waveform.
Storage tubes may also be operated as conventional (non-
storage) tubes.

Storage oscilloscopes allow easy, accurate evaluations of
slowly changing phenomena that would appear only as a slow
moving dot and of rapidly changing nonrepetition waveforms
whose image would flash across the CRT. Storage can reduce
the time to photograph scope traces by allowing you to “com-
pose” the picture. Unwanted displays can be erased as many
times as necessary before the photograph is taken.

TEKTRONIX oscilloscopes use three types of storage CRT’s
—the TEKTRONIX proprietary bistable phosphor storage tube,
a new fast transfer tube, and a variable persistence tube.

Recent developments in transmission storage tubes at Tek-
tronix, Inc. have resulted in a very fast stored writing speed
— 222 div/us or 200 cm/us. Although similar types of storage
have been used for storing relatively slow signals, Tektronix,
Inc. has refined the techniques to make them applicable to
storage of high-speed oscilloscope displays.

The fast transfer CRT is a mesh tube with a normal (P31)
phosphor. This CRT has four modes of operation — fast trans-
fer, bistable, variable persistence and nonstore. Fast transfer
storage is unique for the storing and long-term viewing of fast,
nonrepetitive signals. The waveform will remain visible until
erased.

The variable persistence mode allows a selection of the time
a stored image can be viewed. The storage persistence can
be adjusted so the entire waveform can be viewed while the
stored display just fades from view as the new waveform is
being plotted. With the save feature, a display can be stored
for further analysis if desired.
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Applications for variable persistence storage are with real
time, spectrum analysis, time-domain reflectometry, sampling
and other measurements which require slow sweep displays.
For fast repetitive sweeps, the storage persistence can be set
so multiple traces are displayed before the first trace fades
from view. Then you can view changes in signal response
with changes in circuit conditions, time or adjustments. This
method can also be used to provide display integration so only
those portions of a repetitive signal which are coincident are
displayed. Any aberration or jitter which is not common to
all repetitive traces will not be stored or displayed. Low rep-
etition rate, fast risetime signals that are not discernible on
conventional CRT’s can be easily viewed. This type of stor-
age provides the best display when storing displays which
have varying intensities, such as delayed sweep or with Z-axis
intensity modulation. Variable persistence provides very good
photographs due to the contrast of dark background and bright
waveforms when in the stored mode.

The bistable mode allows waveforms to be stored and dis-
played until erased.

The bistable phosphor CRT utilizes a special phosphor hav-
ing two stable states — written and unwritten. Bistable phos-
phor CRT’s have two modes of operation — storage or con-
ventional.

Bistable phosphor CRT’s have a split-screen viewing area
which allows each half to be used individually for storage dis-
plays. The split-screen feature provides many unique appli-
cations. With this system, a reference waveform can be stored
on one half of the screen and the other half can be used to
store the effect that calibration adjustments or the insertion
of filters, etc., have on circuit operation. If desired, this tech-
nique can be used with only the reference portion operating
in the stored mode and the other half in nonstore. A unique
application of this split-screen technique has been in speech
therapy where the normal speech pattern is recorded on the
upper half of the storage screen and the patient’s attempts
to match this pattern are recorded on the lower half. Of course
with split-screen operation, the lower half may be erased as
many times as desired without affecting the stored upper
screen.

SPECTRUM ANALYZERS

TEKTRONIX Spectrum Analyzers, built as plug-in accessories
for existing oscilloscopes and as complete portable instru-
ments, 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, Inc. 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
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and horizontal-sweep amplifier comprise another plug-in unit.
The 561B and 564B utilize this type of design. G

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 (550 Series). Still another type of mainframe may con-
tain 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 5400 Series. The 5100 and 5400 Series ac-
cept 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 9 and 10 for a brief description of the out( J
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.



Oscilloscope Reference Information

CATHODE-RAY TUBE PHOSPHOR DATA

O 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 wavelength 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 /uminance 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 footlambert. The term /uminance 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
I’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

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,
purning 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.

PHOSPHOR DATA CHART
Phosphorescence | ' | Relaive | f
Where Different . Photographic | Decay to | Relative
i _ Fom | Relative | Wiiling 0l% | Buop | ’ ,
Phosphor | Fluorescence | Fluorescence Luminance® | Speed® (in ms) |Resistance | ~ Comments
P1 Yellowish-green — 50°, 20% 95 Medium | Replaced by P31 in
most applications.
P2 Bluish-green Yellowish-green 559 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 — 15% 100% 20 Medium | For photographic ap-
plications.
P15 Bluish-green — 15% 15% 0.05 | Very high | Very short decay for
flying-spot-scanner use.
P31 Yellowish-green — 1009 509, 32 High General purpose,
brightest available
phosphor.

® Taken with a Spectra Brightness Spot Meter which incorporates a CIE standard eye filter.

Representative of 10 kV 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.




Oscilloscope Glossary

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

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

blanking—EXxtinguishing 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
area 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
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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 -°f". 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 innerO

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 pertions 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

or delay ramp).

function (for example, a triggered sweep [\
(‘ x

unblanking—Turning on of the cathode-
ray-tube beam.



7000-SERIES OSCILLOSCOPES

SPECIAL APPLICATION

500 MHz* __Fami ___WAIN __ PAGE :
7700 7704A Opt 9 29 DC to 250 MHz 7623/R7623 45 200 cm/us Stored
Writing Speed, Multi-
7704A 29 DC to 200 MHz mode Storage
R7704 29 DC to 175 MHz STORAGE 7613/R7613 47 Variable Persistence
Storage
7600 7603/R7603 32 DC to 100 MHz
7603N Opt 11** 7313/R7313 48 Split-Screen Bistable
Storage
7400 7403N/R7403N 38 DC to 60 MHz
50-MHz 7603N Opt 11S 35 Qualified under MIL-O-
b Ruggedized 24311(EC) and appears
*{ GHz Direct Access with 7A21N plug-in. Oscilloscope on U.S. Nawy QPL-
= System 24311.
**Refer to 50-MHz Ruggedized Oscilloscope System.
3 . v | 7AA | | ms ] o
I . | w2 | A . TAISAN | N | M 7A21 7A22
50 51 51 53 54 55 55 56 56 57
Low-Capaci- Dual- Differential AC Current Low-Cost Wide-Band Low Cost, Dual- Wide-Band- Direct DC-Couplea,
{tance FET Channel DC Offset, Probe Ampli- Conven- width Con- Easy to Channel width 50- CRT High-Gain
{Probe Amplifier High-Freq fier (2 cur- tional C Amplifi ohm Input Access Differential
{Amplifier CMRR Ampli- rent probes) Input Input Amplifier Amplifier Amplifier
fier Amplifier Amplifier
N D! 5 mV/div 5 mV/div 1 mV/div 1 mA/div 5 mV/div 5 mV/div 50 mV/div 5 mV/div 10 mV/div <4 V/div 10 pV/div
FACTOR . (0.5 mV/div)?
ACCURACY: 2% 2% 1.5% 2% 2% Adjustable 2% 3% 2%
WITHOUT PROBE | (Integral)
. 1250 MHz 120 MHz 105 MHz P6053A | 120 MHz P6022 80 MHz 225 MHz 150 MHz 80 MHz 500 MHz* 1GHz 1MHz £10%
65 MHz P6055 55 MHz P6021
| 14ns 29ns 3.4 ns P6053A 2.9 ns P6022 4.4ns 1.6ns 24ns 4.4ns 0.8 ns 350 ps 350 ns +9%
5.4 ns P6055 6.4 ns P6021
140 MHz 110 MHz 100 MHz P6053A | 100 MHz P6022 70 MHz 140 MHz 15 MHz 70 MHz 300 MHz Az 2 Mewd )y 1 MHz +10%
65 MHz P6055 50 MHz P6021
180 MHz?® 105 MHz 100 MHz P6053A 105 MHz P6022 75 MHz 170 MH2? 150 MHz 80 MHz 250 MHz® 1 MHz +10%
65 MHz P6055 50 MHz P6021
|2.0ns 3.4ns 3.5 ns P6053A 3.4 ns P6022 4.7 ns 21ns 24ns 4.4ns 1.5ns 350 ns £9%
5.4 ns P6055 7.0 ns P6021
70 MHz 60 MHz 60 MHz P6053A 55 MHz P6022 55 MHz 70 MHz 15 MHz 55 MHz 80 MHz 1MHz +£10%
50 MHz P6055 40 MHz P6021
- {170 MHz 105 MHz 100 MHz P6053A | 105 MHz P6022 75 MHz 160 MHz 150 MHz 80 MHz 200 MHz 1MHz £10%
65 MHz P6055 50 MHz P6021
- |21ns 3.4ns 3.5 ns P6053A 3.4 ns P6022 4.7 ns 22ns 24ns 4.4 ns 1.8ns 350 ns 9%
5.4 ns P6055 7.0 ns P6021
| 70 MHz 60 MHz 60 MHz P6053A 55 MHz P6022 55 MHz 70 MHz 15 MHz 55 MHz 80 MHz 1 MHz +10%
. 50 MHz P6055 40 MHz P6021
{150 MHz 105 MHz 100 MHz P6053A | 105 MHz P6022 75 MHz 150 MHz 150 MHz 75 MHz 175 MHz 1MHz +£10%
- 65 MHz P6055 50 MHz P6021
{24ns 3.4ns 3.5 ns P6053A 3.4 ns P6022 4.7ns 2.4ns 24ns 4.7 ns 2.0 ns 350 ns +9%
3 5.4 ns P6055 7.0 ns P6021
/ | 60 MHz 55 MHz 55 MHz P6053A 50 MHz P6022 50 MHz 60 MHz 15 MHz 50 MHz 65 MHz 1MHz £10%
45 MHz P6055 40 MHz P6021
~ |100 MHz 80 MHz 75 MHz P6065 80 MHz P6022 | 65 MHz 100 MHz 100 MHz 75 MHz 105 MHz 1MHz +10%
55 MHz P6055 50 MHz P6021
3.5ns 4.4ns 5.0 ns P6065 4.4 ns P6022 5.4 ns 3.5ns 3.5ns 4.7ns 3.4ns 350 ns 9%
| 6.4 ns P6055 7.0 ns P6021
| 60 MHz 55 MHz 55 MHz P6065 50 MHz P6022 50 MHz 60 MHz 15 MHz 50 MHz 65 MHz 1MHz +£10%
- 45 MHz P6055 40 MHz P6021
25 MHz 25 MHz 25 MHz P6052 25 MHz P6022 25 MHz 25 MHz 25 MHz 25 MHz 25 MHz 1MHz +10%
. 24 MHz P6055 24 MHz P6021
14 ns 14 ns 14 ns P6052 14 ns P6022 14 ns 14 ns 14 ns 14 ns 14 ns 350 ns +9%
15 ns P6055 15 ns P6021
60 MHz 55 MHz 55 MHz P6052 50 MHz P6022 50 MHz 60 MHz 15 MHz 50 MHz 65 MHz 1MHz +10%
45 MHz P6055 40 MHz P6021
| 60 MHz 55 MHz 55 MHz P6065 55 MHz P6022 50 MHz 60 MHz 50 MHz 50 MHz 65 MHz 1MHz +10%
45 MHz P6055 40 MHz P6021
5.9ns 6.4 ns 6.4 ns P6065 6.4 ns P6022 7.0ns 5.9ns 7.0ns 7.0ns 5.4 ns 350 ns 9%
7.8 ns P6055 8.8 ns P6021
System Environmental Specifications—(apply to all instruments except where 3System temperature range from -4-20°C to +-30°C. Over the temperature
noted). Operating temperature range is from 0°C to —+4-50°C. Operating range of 0°C to +50°C, 7704A specifications apply.

altitude to 15,000 feet. Non-operating to 50,000 feet.

4System bandwidth is 500 MHz from -20°C to --30°C, 400 MHz from 0°C

1Accuracy percentages apply to all deflection factors. Plug-in gain must be to 4-20°C and —-30°C to --50°C

set at the deflection factor designated on each plug-in. When a probe is
used, the gain must be set with the calibration signal applied to the probe
tip. The calibration signal is supplied by an external calibrator whose
accuracy is within 0.25%.

5System temperature range from 0°C to +35°C. Refer to Storage FAMILY
System specification for 435°C to —4-50°C.

2Obtained with X10 gain at reduced bandwidth of 10 MHz. 6Refer to 50-MHz Ruggedized Oscilloscope System.
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7000-SERIES OSCILLOSCOPES

SPECIALIZED PLUG-INS

TIME BASES

T

MEASUREMENT

M 3 | PLUG-IN - PAGE } ~ PERFORMANCE 1 | PERFOR- MAX RECOM-
REQUIREMENT 1 ... - FEATURE TIME | MANCE SWEEP MENDED
0 BASE | PAGE | FEATURE  RATE
Curve Tracing 7CTIN 63 Low Power e
Semiconductor 7B50 58 Delayed 5 ns/div Storage DC to 100 MHz
Curve Tracer Sweep
= & Ext 7500
Digital Delay Unit 7D11 65 Digital Time Delay Amplifier 7600
Echo Time Delay
Count by Events mode 7B51 58 gelaying 5 ns/div 7500 DC to 100 MHz
weep
Digital Multimeter 7D13 67 Digital Multimeter
Plus a unique 7B53A 59 Dual and 5 ns/div Storage DC to 100 MHz
Temperature Probe 7B53AN Calibrated 7400
Mixed 7500
Digital Counting 7D14 68 Directly Gated Sweep 7600
Counter to 525 MHz
7B53A 59 TV SYNC 5 ns/div Storage DC to 100 MHz
Universal 7D15 69 DC to 225 MHz Opt 5 Separator 7400
Counter-Timer Direct Count 7B53AN Triggering 7500
8 Basic Modes Opt 5 7600
Spectrum Analysis 7L12 Al 100 kHz to 1.8 GHz 7B70 61 Delayed 2 ns/div 7700 DC to 200 MHz
Spectrum Analyzer Sweep & 7900
Ext
Delay Line ™11 i High Quality Dual Amplifier
50-Q Delay Line
- 7B71 61 Delaying 2 ns/div 7700 DC to 200 MHz
Sampling 7811 74 Accepts Plug-In Sweep 7900
Sampling Heads
- ; Dual Sweep,
TDR and Sampling 7812 74 TDR and Sampling 7B92 62 Display 2ns/div | 7700 DC to 250 MHz
Applications Switching 0.5 ns/div 7900 DC to 500 MHz
Sampling Sweep 7T11 76 Random or Sequential,
Equivalent or Real-
Time Sampling

©® MAINFRAME AND PLUG-IN SELECTION BY BANDWIDTH
AND APPLICATION FAMILIES

® SELECT FROM 16 MAINFRAME MODELS: CABINET, RACKMOUNT,
CONVENTIONAL, STORAGE, THREE PLUG-IN, FOUR-PLUG-IN

MAINFRAME OPTION-PLUG-IN MODULARITY ALLOWS
COST SAVINGS

OVER 30 PLUG-INS PROVIDE MEASUREMENT VERSATILITY
CRT READOUT

CONVENTIONAL AND STORAGE CRT's

ADVANCED PHOTOGRAPHIC TRACE-RECORDING CAPABILITIES
AUTO FOCUS

PLUG-IN FLEXIBILITY

MAINFRAME MODE SWITCHING

EXPANDED TRIGGER SOURCE SELECTION

PEAK-TO-PEAK AUTO TRIGGERING

COLOR-KEYED PANELS

LOW-TORQUE CAM SWITCHES
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©® NEW CONCEPTS IN PLUG-IN AND MAINFRAME VERSATILITY

Throughout its history of product development, Tektronix, Inc.
has provided measurement solutions and sought to safeguard
the customer’s investment. The TEKTRONIX 7000-Series Oscil-
loscope Systems represent an ongoing effort devoted to achiev-
ing this goal.

The 7000-Series three- and four-plug-in mainframes provide
measurement options not available in any other single-beam
oscilloscope. Vertical and horizontal mode switching in the
four-plug-in mainframes, provides 20 possible combinations of
operating modes. CRT READOUT, exclusive to TEKTRONIX
Oscilloscopes, labels the CRT with correct parameters in fre-
quency, time, voltage, current, resistance, temperature or events,
depending on the plug-in used. CRT READOUT has a character
set of 50 symbols for present and future applications.

The growing 7000 Series with its versatile plug-ins and flexible
three- and four-channel mainframes, provides the world’s largest
selection of oscilloscope systems. There are plug-in Amplifiers,
Time Bases, Curve Tracer, Digital Delay Unit, Digital Multimeter,
Digital Counters, Spectrum Analyzer and Samplers.

There is a complete line of probes, accessories, cameras and
SCOPE-MOBILE® Carts to enhance all 7000-Series Oscilloscope
Systems.

-
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7000-SERIES OSCILLOSCOPES

@ SELECT FROM 16 MAINFRAME MODELS

e mainframes and plug-ins are grouped into FAMILIES by
andwidth and application to simplify selection.
The mainframe FAMILIES are:

7900 FAMILY

1-GHz Direct CRT Access
Oscilloscope — 7904
500-MHz Oscilloscope System — 7904

7700 FAMILY

250-MHz Oscilloscope System — 7704A Option 9
200-MHz Oscilloscope System — 7704A

175-MHz Oscilloscope System — R7704

7600 FAMILY
100-MHz Oscilloscope System — 7603/R7603/7603N Option 11

50-MHz Ruggedized

Oscilloscope System — 7603N Option 11S

7400 FAMILY
60-MHz Oscilloscope System — 7403N/R7403N

STORAGE FAMILY

Fast Stored Writing Speed- — 7623/R7623
Multimode CRT

Variable Persistence — 7613/R7613
Split-Screen Bistable — 7313/R7313

7900 FAMILY
WIDEST REAL-TIME BANDWIDTH OSCILLOSCOPE

For DC to 500 MHz real time applications. The 7904 mainframe
Qith the 7A19 vertical amplifier and 7B92 dual time base units

ives you 10 mV/div sensitivity and a 500 ps/div sweep speed.
Choose from the other 7000-Series plug-ins for virtually any

measurement.

For 1 GHz applications use the 7904 mainframe with the 7A21N
direct access unit and a 7B92 dual time base. The deflection
factor is less than 4 V/div. Fastest sweep speed is 500 ps/div.
Triggers from DC to 500 MHz. The direct access connection to
the CRT bypasses the vertical amplifier, disconnecting the CRT
READOUT and the second vertical channel.

7700 FAMILY
GENERAL PURPOSE MODULAR SYSTEM,
DC TO ‘250 MHz
The 7704A Oscilloscope System offers you the choice of either
250 MHz and optimized bandwidth or 200 MHz and optimized
transient response. The R7704 mainframe and 7A19 deliver
175 MHz bandwidth. Choose from the other 7000-Series plug-ins
for virtually any measurement.

7600 FAMILY
GENERAL PURPOSE LABORATORY AND SERVICING
OSCILLOSCOPE SYSTEM, DC TO 100 MHz
The 7603, 7603N Opt 11 and R7603 give three-plug-in flexibility
for use of all 7000-Series plug-ins. They feature a large CRT

(62 inches). The rackmount version requires only 5% inches
of vertical rack space. Mainframes weigh only 30 pounds.

Q 50-MHz RUGGEDIZED OSCILLOSCOPE SYSTEM
h

e 7603N Opt 11S is a ruggedized three-plug-in system for
DC-to-50 MHz applications. It meets the rigid environmental
and electrical specifications required by the military.

7400 FAMILY
GENERAL PURPOSE LABORATORY AND SERVICING
OSCILLOSCOPE SYSTEM, DC TO 60 MHz

The 7403N and R7403N give three-plug-in flexibility and feature
large (6%2 inch) CRT’s. The rackmount version requires only
5% inches of vertical rack space. Mainframes weigh only 30
Ibs. These systems deliver high performance and allow cost
savings by not providing for CRT READOUT. See 7400-FAMILY
System Chart for recommended plug-ins.

STORAGE FAMILY
STORAGE OSCILLOSCOPE SYSTEMS, DC TO 100 MHz

7623/R7623—For applications requiring stored writing speeds,
up to 200 cm/us and bandwidths from DC to 100 MHz, use the
7623 (Option 12) storage oscilloscope with a 7A16A amplifier
and 7B53A time base.

The 7623 has four modes of operation:

FAST—which gives writing speeds of 200 cm/us for 7623
Opt. 12 or 100 div/us for 7623, both with a long view time
(until erased).

VARIABLE PERSISTENCE—uwith writing speeds up to 0.5 div/
us and viewing times varying from 15 seconds at maxi-
mum writing speed to one minute or longer at 100 div/ms.

BISTABLE—with writing speeds up to 30 div/ms and a long
view time (until erased).

NONSTORE—for conventional, nonstorage operation.

7613/R7613—For applications requiring Variable Persistence
Storage such as fast risetime, low-rep-rate pulse work, Sampling
or Spectrum Analysis.

The 7613 has two modes of operation:

VARIABLE PERSISTENCE—with stored writing speed of
greater than 5div/us and a view time ranging from 15
seconds to 60 minutes (stored writing speed dependent).

NONSTORE—for conventional nonstorage operation.

STORAGE FAMILY
STORAGE OSCILLOSCOPES DC TO 25 MHz

7313/R7313—For applications requiring split-screen Bistable
Storage or conventional (nonstorage) operation. Stored writing
speeds up to 5cm/us with a viewing time up to four hours on
an 8 x 10 div (0.98 cm/div) CRT with auto erase.

All Storage FAMILY CRT’s are extremely burn resistant and do
not require any special operating precautions. Each mainframe
accepts all 7000-Series Plug-Ins allowing virtually any measure-
ment.

@ MAINFRAME-OPTION-PLUG-IN CONCEPT PROVIDES COST SAVINGS

By utilizing modular electrical and mechanical design concepts,
offering instrument and plug-in options and conversion kits, the
customer may choose the instrumentation package most suited
to his requirement. Compare the TEKTRONIX MAINFRAME-
OPTION-PLUG-IN concept with others. You’ll realize immediate
cost savings by purchasing only those options and plug-ins
you presently require. The 7000-Series modular, eiectrical and
mechanical design concepts bring you all this, plus the capacity
for system upgrading.
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® OVER 30 PLUG-INS PROVIDE MEASUREMENT VERSATILITY

There are 32 plug-ins presently for the 7000-Series, thirteen
Amplifiers, nine Time Bases, and ten Specialized Units. The
Specialized Units consist of four sampling units (including a
Time Domain Reflectometer unit and a high quality Delay Line
unit), one Spectrum Analyzer, two Digital Counters, one Digital
Multimeter, one Digital Delay unit and one Curve Tracer.

There are more plug-ins coming . . .

@ CRT READOUT

The CRT is the focal point on all oscilloscopes. CRT READOUT
displays the measurement parameters right on the CRT where
you make the measurements. It provides you with increased
operator accuracy and speed. It decreases the measurement
set-up time plus operator errors due to overlooked probe attenu-
ation and amplifier gain factors.

IDENTIFY 245207 100pS 10w

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 CRT READOUT these questions and others are answered
on the CRT. Thus, time and effort are saved, and errors are
reduced.

CRT READOUT changes the conventional oscilloscope into an
integrated test system by reading out the measurement param-
eters from plug-ins working in the frequency, time, voltage,
current, resistance and temperature domains . . . and there
are more coming.

CRT READOUT functions in all 7000-Series mainframes and
plug-ins except those having a suffix N (7403N, 7A21N, etc.).
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© CONVENTIONAL AND STORAGE CRT'S

The greater than 1 gigahertz bandwidth of the 7904 CRT is
achieved by employing a helical traveling wave structure. The
vertical sensitivity of less than 4 V/div and the 8 x 10 cm scan
are achieved by using a dome shaped mesh electrode between
the deflection-plate structure and post-accelerator field. The
7704A uses a similar CRT.

The CRT in the R7704 is a single-beam, 5-inch rectangularg™,
display device. Its internal, parallax free graticule is 8 x 10 cm(

The 7600 and 7400 FAMILY use a 6%2 inch CRT with an internal
parallax-free graticule of 8 x 10 div (each division is 1.22 cm).

The Storage CRT’s used in the 7000-Series Storage FAMILY
are of three types; Fast Transfer, Multimode (7623/R7623),
Variable Persistence (7613/R7613), and Split-Screen Bistable
(7313/R7313). A very fast stored writing speed (200 cm/us, 7623
option 12) is achieved by using a TEKTRONIX proprietary
Mesh-to-Mesh transfer CRT. All the CRT’s are extremely burn
resistant, and require no special operating precautions. Please
refer to the 7000-Series Storage FAMILY for more information.

©® ADVANCED PHOTOGRAPHIC AND TRACE-RECORDING CAPABILITIES

The CRT used in the 7904 and 7704A provides an excellent
visual brightness and photographic writing speed by being
operated at a 24 kV accelerating potential. Typical writing
speeds of greater than 5cm/ns are achieved (using C-51-R
Camera, P11 phosphor and 10,000 ASA film). The 7600 and
7400 FAMILY CRT’s are operated at 15 kV; for writing speeds,
refer to the catalog specification pages.

The 7904, 7704A, 7603 and 7403N offer, as an option, a CRT
with additional trace brightness for higher photographic and
information writing speeds than the standard CRT. The photo-
graphic writing speed of the 7904 optional CRT (with P11
phosphor using C-51-R Camera, and 10,000 ASA film) is
10 cm/ns.

The TEKTRONIX Writing Speed Enhancer, a camera accessory ..
for increasing photographic writing speed by precise fill(j
fogging, will increase writing speeds to greater than 2 times
for 10,000 ASA film and 4 times for 3000 ASA film.
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@ AUTO-FOCUS

Qto-Focus is provided in all the 7000-Series mainframes (ex-

ept 7403N and 7313). Once set, it reduces the need for addi-
tional manual adjustments assuring a focused trace with changes
in intensity. A Beam Finder is also provided on all 7000-Series
mainframes, when activated it will limit the deflection to the
display area, allowing the operator to make necessary gain
and position adjustments.

@® PLUG-IN FLEXIBILITY
Amplifier 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 mainframe mode 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 mainframe mode switching.

X-Y Operation—The amplifiers will operate in vertical or hori-

zontal channels, providing for X-Y operation. The mainframe

mode switching presents dual X-Y display with four amplifier

units, or X-Y, Y-T display with three amplifiers and a time-base
it.

Time-Base Plug-Ins

Different time-base units are available for each 7000-Series
mainframe. The difference in the plug-ins are the maximum
sweep speeds available and the triggering frequency range they
are designed to cover. Please refer to the Time Base chart in
the beginning of this reference section for mainframe
compatibility.

Sampling Units

The 7811 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 mainframe switch-
ing capability, they offer an extremely versatile combination of
operational modes.

The 7S11 accepts a Plug-In Head which determines the fre-
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
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

Q an internal trigger countdown unit.
e

7812 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.

Sampling Unit 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 7S12 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.

Spectrum Analyzer Plug-In

Spectrum analysis is possible with the 7L12 Spectrum Analyzer
Plug-in. In one display a spectrum range from 0 Hz to 1800 MHz
can be viewed. In addition to waveforms, all parameters are
displayed on the CRT via CRT READOUT, for viewing and
photographing.

Digital Family

The Digital FAMILY has four plug-ins to offer: 7D11 Digital Delay
Unit, 7D13 Digital Multimeter, 7D14 Digital Counter and 7D15
Universal Counter/Timer. The Digital plug-ins display is via
CRT READOUT. They will function in any compartment of a
7000-Series mainframe incorporating CRT READOUT. Please
refer to the Digital Plug-in catalog pages for more information.

2600 Series

The 2600-Series plug-in modules can be operated in all 7000-
Series Oscilloscope mainframes. An adapter is required to
provide power to the plug-in and to extend the plug-in length
for mechanical compatibility. Please refer to the Modular
Instrument systems section of the catalog for more information.

@ MAINFRAME 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
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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 provides this capability.

Vertical Switching Modes
(Three- and Four-Plug-In Mainframes)

The vertical deflection amplifiers are ‘‘dual-trace” with two
separate plug-in inputs. Electronic switching in either ALTER-
NATE 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 vertical combination.
Bandwidth, sensitivity, and signal input characteristics are
plug-in dependent, as outlined in the Vertical System Specifica-
tion chart.

Horizontal Switching Modes and Logic 0

(Four-Plug-In Mainframes)

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.

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.

® EXPANDED TRIGGER SOURCE SELECTION

Triggering, in the 7000-Series Oscilloscopes, is improved by the
Peak-to-Peak Auto triggering mode (except Dual Time Bases)
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
inexperienced oscilloscope user will find triggering to be as
simple as pressing three push-button controls: INT, AC and P-Rgm.
AUTO. When a signal of 0.5 div or greater is present, a tri
gered sweep is obtained throughout the 360° range of the
Level/Slope control. All time bases provide a bright baseline
at all sweep speeds in the absence of a signal.

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

The chart shows 20 possible combinations of vertical and horizontal operating modes for four-plug-in mainframes.

VERT MODE |  HORIZ MODE , DISPLAY |
A, B Single-trace
(A) independent dual time base
LEFT ALTRCHOE (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 = o
ALT, CHOP ‘‘dual-trace” delaying-sweep display
A, B - - .
RIGHT ALT, CHOP Same display capability as with LEFT above

©
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ERT, and RIGHT VERT modes. Both the A and B time-base
igger 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.

Internal Trigger Selection

7000 Series

7000 Series (Four-Plug-In Mainframes)

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 need
to continually select the trigger source. Activating the VERT
MODE trigger switch slaves the trigger signal source to the
displayed signal in the LEFT VERT, RIGHT VERT and ALT

osition of the VERTICAL MODE display switch. In the ADD
Gr CHOP positions of the VERTICAL MODE display switch,
the internal trigger signal is the algebraic sum of the signals
applied to the vertical plug-ins (7904 excepted). This prevents
the time base from triggering on the chopped signal. When a
7D14 Digital Counter is used in a horizontal plug-in compart-
ment, signals can be internally routed to it from the vertical
plug-ins by the trigger source switches.

© COLOR-KEYED PANELS

The front panel control functions have been identified by back-
ground 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, Inc. has designed and incorporated into these instru-
ments new low-torque cam switches to reduce wiring problems,
increase switch life, reduce congestion, and to improve mainte-
nance and ease of operation. Miniature push-button switches
are used to conserve space and increase operator speed. Modu-
larity started with the plug-in concept, and now is used exten-
sively in many oscilloscopes. The 7704A modular construction
carries the plug-in concept many steps farther. The 7704A con-
sists of two main units; the A7704 Acquisition Unit and the
D7704 Display Unit. These units in turn are constructed of
plug-in modules that are easily removed for faster servicing.

Some of the new TEKTRONIX designs used in the 7000-Series
Oscilloscopes. Clockwise from upper left: miniature push button,
7704A modular design, 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 Oscilloscope
Systems with CRT READOUT.
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7904

@ 500 MHz at 10 mV/DIV

® 1-GHz DIRECT ACCESS PLUG-IN (LESS THAN 4V/DIV)
® 500 ps/DIV DELAYED SWEEP

® 8x10cm DISPLAY

® GREATER THAN 12 cm/ns ENHANCED WRITING SPEED
CHOOSE FROM 24 COMPATIBLE PLUG-INS

@® CRT READOUT

® VERTICAL AND HORIZONTAL MODE SWITCHING

® VERSATILE TRIGGER SOURCE SELECTION
()
°

COLOR-KEYED PANELS
PUSH-BUTTON SWITCHING

The TEKTRONIX 7904 Oscilloscope and its recommended plug-
ins are called the TEKTRONIX 7900 FAMILY.

PLUG-IN VERSATILITY
Plug-ins are available to make virtually any measurement desired. Examples are:

® 525-MHz Direct Counter ® 1.8 GHz Spectrum Analyzer ® Sampling to 14 GHz ® Dual Time Base
® Digital Multimeter ® 1mA/Div Current Amplifier ® Differential Comparator @® 500-ps Dual Time Base ® Dual Trace C
® 45-ps Risetime TDR ® 10 x\/Div Differential ® Curve Tracer @ Single Time Base @® Multi-Trace Combination

® Digital Delay ® Universal Counter/Timer @ Delay Line ©® Mixed Sweep

@ Single Trace

500 MHz — 7900 FAMILY — VERTICAL SYSTEMS SPECIFICATIONS

26

System Environmental Specifications— Operating temperature range
is from 0°C to -}50°C. (7A19 system bandwidth is 500 MHz from
-+20°C to --30°C, 400 MHz from 0°C to -}20°C and --30°C to
-+50°C.) Operating altitude to 15,000 feet. Nonoperating to 50,000
feet.

{Obtained with X10 gain at reduced bandwidth of 10 MHz.

*Accuracy percentages apply to all deflection factors. Plug-in gain
must be set at the deflection factor designated on each plug-in. When
a probe is used, the gain must be set with the calibration signal
applied to the probe tip. The calibration signal is supplied by an
external calibrator whose accuracy is within 0.25%.

o L L . . *

PERFORMANCE FEATURE | MIN DEFL BW ™ sieovrpw | “grnieY ERICE

' . FACIOR PROBE

Low Capacitance Built-In 5 mV/div 250 MHz 1.4 ns 140 MHz 2% $950

FET Probe Amplifier

Dual-Channel Amplifier 5 mV/div 120 MHz 29ns 110 MHz 2% $900

Differential DC Offset, 1 mV/div P6053A 3.4 ns 100 MHz 1.5% $1250

High-Freq CMRR Amplifier 105 MHz

P6055 5.4 ns 65 MHz
65 MHz

7A14 AC Current Probe Amplifier 1 mA/div P6021 6.4 ns 50 MHz $700

(2 current probes) 55 MHz

P6022 29ns 100 MHz
120 MHz

7A15A Low-Cost Conventional Input 5 mV/div 80 MHz 4.4ns 70 MHz 2% $280 (7A15A)
7A15AN Amplifier with X10 Gain (0.5 mV/div)t $250 (7A15AN)
7A16A Wide-Bandwidth Conventional 5 mV/div 225 MHz 1.6 ns 140 MHz 2% $475 B

Input Amplifier
TA17 Low-Cost, Easy to 50 mV/div 150 MHz 2.4 ns 15 MHz Adjustable $95

Customize Amplifier
7A18 Dual-Channel Amplifier 5 mV/div 80 MHz 4.4ns 70 MHz 2% $535 (7A18)
7A18N $500 (7A18N)
7A19 Wide-Bandwidth 10 mV/div 500 MHz 0.8 ns 300 MHz 3% $500

50-ohm Input Amplifier
7A21N Direct CRT Access <4 V/div 1 GHz 350 ps $350
7A22 DC-Coupled, High Gain 10 uV/div 1 MHz +10% 350 ns *9% 1 MHz +10% 2% $575

Differential Amplifier

T TETH
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SPECIALIZED PLUG-INS

IV FO

Curve Tracing 7CTiIN 64 Low Power $ 400
Semiconductor
Curve Tracer

Digital Delay Unit 7D11 65 Digital Time Delay $1475
Echo Time Delay
Count by Events mode

Digital Multimeter 7D13 67 Digital Multimeter $ 560
Plus a unique
Temperature Probe

Digital Counting 7D14 68 Directly Gated $1400
Counter to 525 MHz

Universal Counter/| 7D15 69 DC - 225 MHz $1475

Timer Direct Count
8 Basic Modes

Spectrum Analysis 7L12 71 100 kHz to 1.8 GHz $4850
Spectrum Analyzer

Delay Line 7M1 w High Quality Dual $ 325
50-Q Delay Line

Sampling 7511 74 Accepts Plug-In $ 575
Sampling Heads

TDR and 7812 74 TDR and Sampling $1200

Sampling Applications

Sampling Sweep 7T 76 Random or Sequential, $1625
Equivalent or Real-
Time Sampling

The 7900 FAMILY is the world’s most advanced oscilloscope
measurement system. Coupled with the broad functional versa-
tility of the established 7000-Series plug-ins, it offers the highest
mainframe and CRT bandwidth available today in a general-
purpose oscilloscope system. You may also select from 10
additional specialized plug-ins that will make virtually any
measurement possible.

he 7904 CRT has a full 8 x 10 cm viewing area and offers

excellent visual brightness and photographic writing speed.
24-kV accelerating potential and a new CRT design provide
a writing speed of 6.1 cm/ns with C-51-R Camera, P11 phos-
phor and 10,000 ASA film(12.2 cm/ns with the optional writing
speed enhancer). An optional CRT (4 x 5cm display area)
and the writing speed enhancement of TEKTRONIX' new film
fogging technique extends writing speed to 20cm/ns and
beyond. Most photographic requirements can now be met with
3000 ASA film. The writing speed reserve means reduced inten-
sity settings and improved trace definition. With P31 phosphor,
the optional CRT provides an outstanding method of viewing
low rep rate signals even in high ambient light.

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible
with all 7000-Series plug-ins. Bandwidth determined by main-
frame and plug-in unit.

Vertical Plug-Ins

iyl | BW @ | Tt ]  SIGOUTBW
7A11 250 MHz 1.4 ns 140 MHz
7A17 150 MHz 24ns 15 MHz
7A19 500 MHz 0.8 ns 300 MHz
7A21N 1GHz 350 ps N/A

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

Qace Separation Range (dual-sweep modes)—The B trace can
e positioned 4 div above or below the A trace.

Delay Line—Permits viewing leading edge of displayed wave-
form when using 7B70 and 7B90 sequence Time Bases.

7900-FAMILY OSCILLOSCOPES

7904

TIME BASES

ASE _ FEAW

7B70 60 Delayed Sweep 2 ns/div DC to 200 MHz $625
7B71 60 Delaying Sweep 2 ns/div DC to 200 MHz $725
7B92 62 Display Switching | 0.5 ns/div DC to 500 MHz $1400

HORIZONTAL SYSTEM

Channels—Two right-hand plug-in compartments; compatible
with Time Bases of the 7B70 and 7B90 sequences. 7000-Series
Vertical Amplifiers and Specialized plug-ins may also be used.

Fastest Calibrated Sweep Rate—500 ps/div with the 7B92.

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
without phase correction (DC to 1 MHz with phase correction
opt 2) between vertical and horizontal channels. Bandwidth
is DC to at least 1 MHz.

CRT AND DISPLAY FEATURES
Standard—Internal 8 x 10 cm graticule with variable illumination.

Option 4, Maximum Brightness CRT—Internal 4 x 5-cm graticule
with variable illumination. Provides extremely high photo-
graphic and information writing speed and increases the visi-
bility of low-rep-rate high-speed signals.

Phosphor—P31 standard.
Option 8, Phosphor Change (P11)—Specify P11 when ordering.
Accelerating Potential—24 kV.

Minimum Photographic Writing Speed—Using Polaroid film with-
out film fogging. Can be increased by using the TEKTRONIX
Writing Speed Enhancer (see Camera Section for more infor-
mation).

| MAINFRAME WRITING SPEED cm/ns
P31 P11
10,000 3000 10,000 3000
ASA ASA ASA ASA
Standard 2.8 1.4 6.1 3.1 C-51-R /1.2
8 X 10cm 1:0.5
11 0.6 2.6 1.3 C-52-R /1.4
1.
Option 4 5.0 2.5 10.0 5.0 C-51-R f/1.2
4 X 5cm 1:0.5
2.0 1.0 4.3 2.2 C-52-R {/JA

Auto-Focus—Reduces the need for additional manual focusing
with changes in intensity after focus control has been initially
set.

Beam Finder—Limits display within graticule area.

External Z-Axis Input—2V P-P for full intensity range. A Posi-
tive signal blanks the trace. Maximum input voltage is 15V
(DC + Peak AC) and P-P AC. Input is DC coupled.

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

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

*Registered Trademark Polaroid Corporation
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7904

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

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% (415°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.

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

OUTPUTS

+ Sawtooth—Sawtooth starts 1V or less from ground (into an
open circuit). Internally selectable from A or B horizontal.
Output voltage is 50 mV/div (=15%) into 50 @, 1 V/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 502, 10V (*=10%) into an open circuit.
Risetime is 5 ns or less into 50 2, output R is 950 © within 2%.

Sig Out—Selected by B TRIGGER SOURCE switch. Output
voltage is 25 mV/div (*=10%) into 50 2, 0.5 V/div (£10%) into
an open circuit. The bandwidth depends upon vertical plug-in.
See the 7900 Family Vertical System Specification 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 C-50 Series Cameras.

Probe Power—Two rear-panel connectors provide correct oper-
ating voltages for two active probes.

Power Requirements—Line voltage ranges, 90 to 132 VAC and
180 to 264 VAC. Line frequency, 48 to 440 Hz. Max power
consumption, 190 W, 2.5 A at 115V line, 60 Hz.
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in cm in cm in cm
7904 13.5 34.2 12.0 30.5 23.3 59.0
SINGLE-WIDTH 5.0 12.7 2.8 71 14.5 36.9
PLUG-INS
DOUBLE-WIDTH 5.0 12.7 5.5 14.0 14.5 36.9
PLUG-INS
WEIGHTS NET ~ DOMESTIC EXPORT
_(Approx) __SHIPPING PACKED
Ib kg Ib kg b kg
7904 32.0 14.5 52.0 23.5 63.0 28.6
SINGLE-WIDTH 2.0 0.9 5.0 2.3 10.0 4.5
PLUG-INS
DOUBLE-WIDTH 9.0 4.1 12.0 5.4 17.0 7.7
PLUG-INS

Included Accessories—Test adapter (012-0092-00); two 18-
inch test leads (012-0087-00); 9-pin cable-mount plug (134-
0049-00).

ORDERING INFORMATION

(Plug-ins not included)

7904 OSCILLOSCOPE .................... ... ... ... ... $2900
7904 OPTIONS
Option 1 W/0 CRT READOUT . .. .. .. . . .. .. Sub $400
Option 2 X-Y HORIZ COMP ... .. .. .. .. ... .. Add $75
Option 3 EMI MODIFICATION ... .. ... ... ... . ... Add $75
Option 4 MAX BRIGHTNESS CRT .. .. ... .. ... Add $350
Option 8 PHOSPHOR CHANGE (P11) .. .. ... .. . No Char{
7904 CONVERSION KITS
040-0605-00 CRT READOUT . .. .. ... ... ... . . ... $400
040-0606-00 X-Y HORIZ COMP ... .. . .. .. ... ... ... $75
040-0570-00 EMI MODIFICATION ... ... ... ... ... .. . $95

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

»

_4



7700-FAMILY OSCILLOSCOPES
7704A NEW

® DC-t0-200 MHz OPTIMUM PULSE RESPONSE

® DC-to-250 MHz BANDWIDTH OPTION

8x 10 cm DISPLAY

® GREATER THAN 5cm/ns WRITING SPEED

® FOUR-PLUG-IN FLEXIBILITY

® VERTICAL AND HORIZONTAL MODE SWITCHING
® VERSATILE TRIGGER SOURCE SELECTION

@ CRT READOUT

® SIMPLIFIED DESIGN FOR GREATER RELIABILITY
®

®

®

MODULAR
PUSH-BUTTON SWITCHING
COLOR-KEYED PANELS
The TEKTRONIX 7704A Oscilloscope System, R7704 Rack-

mount Oscilloscope, and their recommended plug-ins are called
the TEKTRONIX 7700 FAMILY.

PLUG-IN VERSATILITY
Plug-ins are available to make virtually any measurement desired. Examples are:
® 525-MHz Direct Counter ® 1.8 GHz Spectrum Analyzer ® Sampling to 14 GHz ® Dual Time Base @ Single Trace

® Digital Multimeter ® 1mA/Div Current Amplifier ® Differential Comparator ® Delayed Sweep ® Dual Trace
® 45-ps Risetime TDR ~ ® 10 xV/Div Differential ® Curve Tracer ® Single Time Base ® Multi-Trace Combinations
® Digital Delay ® Universal Counter/Timer @ Delay Line ® Mixed Sweep
250 MHz————7700 FAMILY——— VERTICAL SYSTEMS SPECIFICATIONS
, 1 . . 7704A _ R7704 ,
PLUG-IN PERFORMANCE FEATURE MI!X‘C'II?E;L : BW Tr SIGB v?UT BW T SIGB veUT Avcl?'ll'jﬂ%‘l‘l:'ly* PRICE
AMPLIFIER ; e . | pROBE |
7A11 Low Capacitance Built-In 5 mV/div 170 MHz 2.1ns 70 MHz 150 MHz 2.4ns 60 MHz 2% $950
FET Probe Amplifier 180 MHz** 2.0 ns
7A12 Dual-Channel Amplifier 5 mV/div 105 MHz 3.4ns 60 MHz 105 MHz 3.4 ns 55 MHz 2% $900
with DC Offset
P6053A
100 MHz 3.5ns 60 MHz 100 MHz 3.5ns 55 MHz
7 Differential DC Offset : 1.5% $1250
a3 High-Freq CMRR Amplifier Rmdhy
P6055
65 MHz 5.4 ns 50 MHz 65 MHz 5.4 ns 45 MHz
P6021
50 MHz 7.0ns 40 MHz 50 MHz 7.0 ns 40 MHz
4 AC Current Probe Amplifier ) $700
A1 (2 current probes) 1 mA/div e
P6022
105 MHz 3.4 ns 55 MHz 105 MHz 3.4 ns 50 MHz
7A15A Low-Cost Conventional Input 5 mV/div 75 MHz 4.7 ns 55 MHz 75 MHz 4.7 ns 50 MHz 2% $280 (7A15A)
7A15AN Amplifier with X10 Gain (0.5 mV/div){ $250 (7A15AN)
7A16A Wide-Bandwidth Conventional| 5 mV/div 160 MHz 2.2 ns 70 MHz 150 MHz 2.4ns 60 MHz 2% $475
Input Amplifier 170 MHz** | 2.1 ns
7A17 Low-Cost, Easy to Customize| 50 mV/div 150 MHz 2.4 ns 15 MHz 150 MHz 24ns 15 MHz | Adjustable $95
50-Q Input Amplifier
7A18 Dual-Channel Amplifier 5 mV/div 80 MHz 4.4 ns 55 MHz 75 MHz 4.7 ns 50 MHz 2% $535 (7A18)
$500 (7A18N)
7A18N
7A19 Wide-Bandwidth 10 mV/div 200 MHz 1.8 ns 80 MHz 175 MHz 2.0ns 65 MHz 3% $500
50-Ohm Input Amplifier 20 mV/div 250 MHz** 1.5 ns
7A22 DC-Coupled, High-Gain 10 uV/div 1 MHz 350 ns 1 MHz 1 MHz 350 ns 1 MHz 2% $575
Differential Amplifier +10% +9% +10% +10% +9% +10%
System Environmental Specifications—Operating temperature range *Accuracy percentages apply to all deflection factors. Plug-in gain
is from 0°C to --500C. Operating altitude to 15,000 feet. Non- must be set at the deflection factor designated on each plug-in. When
operating to 50,000 feet. a probe is used, the gain must be set with the calibration signal
applied to the probe tip. The calibration signal is supplied by an
tObtained with X10 gain at reduced bandwidth of 10 MHz. external calibrator whose accuracy is within 0.25%.

**Obtained with 7704A Option 9 (-+20°C to --30°C). 29




SPECIALIZED PLUG-INS

Curve Tracing 7CTIN 64 Low Power $ 400
Semiconductor
Curve Tracer

Digital Delay Unit 7D11 65 Digital Time Delay $1475
Echo Time Delay
Count by Events mode

Digital Multimeter 7D13 67 Digital Multimeter $ 560
Plus a unique
Temperature Probe

Digital Counting 7D14 68 Directly Gated $1400
Counter to 525 MHz

Universal Counter/ | 7D15 69 DC - 225 MHz $1475

Timer Direct Count
8 Basic Modes

Spectrum Analysis 7L12 7 100 kHz to 1.8 GHz $4850
Spectrum Analyzer

Delay Line 7M11 77 High Quality Dual $ 325
50-Q Delay Line

Sampling 7511 74 Accepts Plug-In $ 575
Sampling Heads

TDR and Sampling 7812 74 TDR and Sampling $1200
Applications

Sampling Sweep 7T 76 Random or Sequential, $1625
Equivalent or Realtime
Sampling

The 7700 FAMILY is an advanced general-purpose oscilloscope
measurement system. Together with the established and grow-
ing 7000-Series plug-ins, virtually any measurement desired is
possible.

The 7704A Oscilloscope offers you the choice of either 200 MHz
with optimized transient response or 250 MHz with optimized
bandwidth. Aberrations are reduced below the normal level in
the optimized transient response version. Simplified circuitry
makes this instrument exceptionally reliable. Modular design
contributes to its easy service and maintenance. The R7704
is the only four-plug-in rackmount oscilloscope available today,
it offers 175 MHz bandwidth.

There are twa CRT designs available for the 7704A: the stan-
dard 8 x 10-cm CRT and an optional 4 x 5-cm reduced-scan CRT
for high writing speed applications. The standard CRT affords
5.3 cm/ns writing speed (C-51-R Camera, P11 phosphor and
10,000 ASA film) without enhancement and 10.6 cm/ns with the
TEKTRONIX Writing Speed Enhancer. With the optional CRT
and our new film fogging technique, writing speed can be in-
creased to at least 20 cm/ns. This writing speed reserve means
reduced intensity setting for improved trace definition.

Characteristics are common to all mainframes unless noted.

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible
with all 7000-Series plug-ins. Bandwidth determined by main-
frame and plug-in unit, see 7700-FAMILY Vertical System Speci-
fication Chart.

Option 9 Bandwidth Change (250 MHz)— 7704A vertical circuit
performance is adjusted to extend frequency response to 250
MHz (upper —3 dB) when 7A19 is used. Provides additional
performance for those working in the frequency domain.

Modes of Operation—LEFT, ALT, ADD, CHOP, RIGHT.

Chopped Mode— 7704A, repetition rate is internally selectable,
approx 100 kHz or 1 MHz; R7704, fixed approx 1 MHz.

30

TIME | TRIGGERING U
BASE | PAGE | FEAT! . RA | FREQ RANGE CE
7B70 60 Delayed Sweep & | 2 ns/div DC to 200 MHz ~ $625
Ext Amplifier
7B71 60 Delaying 2 ns/div DC to 200 MHz $725
Sweep
7B92 62 Display 2 ns/div* DC to 250 MHz* | $1400
Switching

*Two faster calibrated sweep speeds (0.5ns/div and 1 ns/div) and internal
triggering to 500 MHz are available when used with the 7900-FAMILY main-
frames.

Trace Separation Range (dual-sweep modes)—The B trace can
be positioned above or below the A trace.

Delay Line—Permits viewing leading edge of waveform.

HORIZONTAL SYSTEM

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

Fastest Calibrated Sweep Rate— 2 ns/div with 7B70, 7B71 or
7B92.

Chopped Mode (between horizontal plug-ins)— 7704A, repetition
rate is internally selectable, approx 20 kHz or 200 kHz; R7704,
fixed approx 200 kHz.

X-Y Mode—Phase shift is within 2° from DC to 50 kHz (7704A)
from DC to 35kHz (R7704) between vertical and horizontal
channels. Frequency response at 10% down is DC to at Ieaﬁi\
3 MHz. L ¥

Option 2, X-Y Horizontal Compensation (R7704 only)—Provides
phase shift compensation to less than 2° from DC to 2 MHz.

CRT

Standard—Internal 8 x 10-cm graticule with variable illumina-
tion. Accelerating potential is 24 kV with P31 phosphor stan-
dard.

Option 4, Maximum Brightness CRT (7704A only)—Internal
4 x 5-cm graticule with variable illumination. Accelerating po-
tential is 24 kV with P31 phosphor standard. This provides
extremely high photographic and information writing speed
and increases the visibility of low rep rate high speed signals.

Option 8, Phosphor Change (P11)—Specify P11 when ordering.

Minimum Photographic Writing Speed—Using Polaroid film with-
out film fogging. Can be increased by using the TEKTRONIX
Writing Speed Enhancer (see Camera Section for more infor-
mation).

MAINFRAME | WRITING SPEED cm/us | CAMERA | LENS
P31 P11
10,000 | 3000 | 10,000 | 3000
ASA ASA ASA ASA
2.8 1.4 5.3 2.7 C-51-R | 1/1.2
7704A 1:05
R7704
8x10cm 1.1 0.6 2:2 11 C-52-R /1.4
1:1
5.0 25 10.0 5.0 C-51-R | f/1.48
7704A 1:0.
Option 4
4x5cm 2.0 1.0 43 2.2 C-52-R | 1/1.4
13

'Registered Trademark Polaroid Corporation.



7700-FAMILY OSCILLOSCOPES

7704A NEW

The R7704 requires 7 inches of rack height and is the only
four-plug-in rackmount oscilloscope available today; it offers
175 MHz bandwidth.

Auto-Focus—Reduces the need for additional manual focusing
with changes in intensity after focus control has been initially
set.

Beam Finder—Limits display within graticule area.

External Z-Axis Input (7704A only)—2 V P-P for full intensity
range. A positive signal blanks the trace. Maximum input volt-
age is 15V (DC - Peak AC) and P-P AC. Input is DC coupled.

External Z-Axis Inputs (R7704 only)—High Sensitivity Input:
Minimum pulse width to blank trace is 30ns at 2V; 2V P-P
for full intensity range from DC to 2 MHz, intensity range dim-
inishes to 20% of full range at 10 MHz. A positive signal blanks
the trace, input R is 500 £ within 10%. Maximum input volt-
age is 15V (DC -+ Peak AC) and P-P AC. High Speed Input:
Minimum pulse width to blank trace is 3.5ns at 60 V; 60V P-P

oi;or full intensity range from DC to 100 MHz. A positive signal

lanks the trace; input R is 18 kQ within 20%. Maximum in-
put voltage is 60V (DC -} Peak AC) and P-P AC.

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

-+Gate—Positive-going rectangular waveform derived from A,
B, or DELAYED gate, internally selectable. Output voltage is
0.5V (£10%) into 502, 10V (+10%) into 1 MQ. Risetime is
20 ns or less into 50 @, output R is 950 @ nominal.

Sig Out—Selected by B TRIGGER SOURCE switch. Output
voltage is 25 mV/div (£10%) into 50 £, 0.5V/div (£10%)
into 1 MQ. The bandwidth depends upon vertical plug-in; see
7700-FAMILY Vertical System Specification Chart. Output R is
950 @ nominal.

External Single Sweep Reset—Ground closure, rear panel input
to reset sweep.

Option 7, Without Signals Outputs/Inputs (7704A only)—Deletes
previously described Outputs/Inputs and External Z-Axis Input.

Camera Power—Three-contact connector to the left of the CRT
provides power, ground, and remote single-sweep reset ac-
cess for the C-50-Series Cameras.

Probe Power—Two rear-panel connectors provide correct op-
erating voltages for two P6051 FET Probes. R7704 connectors
are located on both the front and rear panels. Probe power is
deleted on Option 1 of 7704A.

CALIBRATOR
Voltage Output—Rectangular waveshape, positive-going from
ground. (40V and 40 mV available when selected by internal
jumper.) Ranges are 40 mV, 0.4V, 4V into 1 MQ; 20 mV, 0.2V,

0.4V into 5092. Amplitude accuracy is within 1% (--15°C to
+-85°C); within 2% (0°C to 450°C). Repetition rate is approx
1 kHz.

Current Output—40 mA rectangular waveshape with optional
current-loop accessory (012-0259-00) connected between 4V
and GND pin jacks.

POWER REQUIREMENTS
Line Voltage Ranges— 90 to 132V AC and 180 to 264 V AC.
Line Frequency— 48 to 440 Hz (7704A), 48 to 66 Hz (R7704).

Option 5, Line Frequency Change (50 - 400 Hz)—Converts the
R7704 to 50 -400 Hz operation (not required for 7704A).

Max Power Consumption— 180 Watts, 2.5 Amps at 115V line
60 Hz (7704A); 225 Watts, 2.8 Amps at 115V line, 60 Hz (R7704).

DIMENSIONS __HEIGHT T WiptH @~ LENGTH |
in cm in cm in cm
7704A 13.6 345 12.0 30.6 227 57.7
R7704 7.0 17.8 19.0 48.2 22.4 56.9
SINGLE-WIDTH 5.0 12.7 28 71 145 36.9
PLUG-INS
DOUBLE-WIDTH 5.0 12.7 55 14.0 145 36.9
PLUG-INS
WEIGHTS (Approx) ~ NET ~ DOMESTIC ~ EXPORT
I | SHIPPING | PACKED |
Ib kg Ib kg Ib kg
7704A 30.0 13.6 50.0 22.7 61.0 27.6
R7704 44.0 20.0 59.0 27.0 79.0 36.0
SINGLE-WIDTH 20 0.9 5.0 23 10.0 45
PLUG-INS
DOUBLE-WIDTH 9.0 41 12.0 5.4 17.0 7
PLUG-INS

Included Accessories—(For 7704A) 20-inch cable (two-pin-to-
BNC) (175-1178-00). (For R7704) 42-inch BNC 50-Q cable (012-
0057-01); 20-inch cable (two-pin-to-BNC) (175-1178-00); current
probe-to-oscilloscope cable (current-loop adapter) (012-0259-00);
rackmounting hardware.

ORDERING INFORMATION

(Plug-ins not included)

7704A OSCILLOSCOPE ....... ... ...... ... .... ... ... ... $2400
RT704. OSBILLUSCOPE .. oo i oo bmmssin s s momnnmomnni $2650
7704A OPTIONS

Option 1 ~ W/0 CRT READOUT (W/O Probe Power) . ... Sub $400
Option 3 EMI MODIFICATION .. ........... ........ Add $75
Option 4  MAX BRIGHTNESS CRT ............... .. .. Add $350
Option 7 W/0 SIG OUT/IN ................ ... ... Sub $50
Option 8 PHOSPHOR CHANGE (P11) .............. No Charge
Option 9  BANDWIDTH CHANGE (250 MHz) .......... No Charge
R7704 OPTIONS
Option 1 W/0 CRT READOUT ..................... Sub $400
Option 2 X-Y HORIZ COMP . .................. . ... Add $75
Option 3  EMI MODIFICATION .................. .. .. Add $75
Option 5 LINE FREQ CHANGE (50-400Hz) ......... Add $50
(Not required for 7704A)
Option 8 PHOSPHOR CHANGE (P11) ......... ..... No Charge
7704A CONVERSION KITS
040-0613-00 CRT READOUT ........... ......... ... ... $400
040-0612-00 EMI MODIFICATION ........ ... ......... .. .. $95
040-0619-00 SIG OUT/IN - ................. .......... .. $50
R7704 CONVERSION KITS
040-0533-01 CRT READOUT .................. ... ... . .. . $400
040-0529-00 X-Y HORIZ COMP ... ......... ... ....... .. ... $75
040-0562-00 EMI MODIFICATION .......... ... ... . ... $100

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7600-FAMILY OSCILLOSCOPES

NEW 7603

@ DC-to-100 MHz BANDWIDTH

@ CRT READOUT

® 6%5-INCH CRT

® 5%-INCH RACKMOUNT

© THREE-PLUG-IN FLEXIBILITY

© VERSATILE TRIGGER SOURCE SELECTION
@ VERTICAL MODE SWITCHING

@ COLOR-KEYED PANELS

@ PUSH-BUTTON SWITCHING

©® LIGHTWEIGHT
The TEKTRONIX 7603 Oscilloscope, R7603 Rackmount Oscillo-

scope and their recommended plug-ins are called the TEK-
TRONIX 7600 FAMILY.

The TEKTRONIX 7600 FAMILY provides a wide performance
range through plug-in and mainframe versatility. The family is
also compatible with 10 additional specialized plug-ins, ex-
panding it beyond a general purpose measurement system.

Other 100-MHz mainframes are available, the TEKTRONIX
7613 and 7623 Storage Oscilloscopes, described in the Storage
FAMILY and the TEKTRONIX 7603N Option 11 Ruggedized
Oscilloscope described in the 50-MHz Ruggedized Oscillo-
scope System.

PLUG-IN VERSATILITY

Plug-ins are available to make virtually any measurement desired. Examples are: C‘

® Sampling to 14 GHz
@ Differential Comparator
® Curve Tracer

® 525-MHz Direct Counter
® Digital Multimeter
® 45-ps Risetime TDR

® Dual Time Base
® Delayed Sweep
@ Single Time Base

® 1.8 GHz Spectrum Analyzer
® 1mA/Div Current Amplifier
® 10 .V/Div Differential

@ Single Trace
@® Dual Trace
@® Multi-Trace Combinations

® Digital Delay ® Universal Counter/Timer ® Delay Line ® Mixed Sweep
100MHz 7600 FAMILY VERTICAL SYSTEM SPECIFICATIONS
 PERFORMANCE FEATURE | MIN DEFL BW Tr SIG OUT BW ACCURACY* PRICE
, . FACTOR . ; WITHOUT
. . . PROBE
Low Capacitance Built-In 5 mV/div 100 MHz 3.5ns 60 MHz 2% $950
FET Probe Amplifier
7A12 Dual-Channel Amplifier 5 mV/div 80 MHz 4.4ns 55 MHz 2% $900
with DC Offset
7A13 Differential DC Offset, 1 mV/div P6053A 5.0 ns 55 MHz 1.5% $1250
High-Freq CMRR Amplifier 75 MHz
P6055 6.4 ns 45 MHz
55 MHz
7A14 AC Current Probe Amplifier 1 mA/div P6021 7.0 ns 40 MHz $700
(2 current probes) 50 MHz Emmae
P6022 4.4 ns 50 MHz
80 MHz
7A15A Low-Cost Conventional Input 5 mV/div 65 MHz 5.4ns 50 MHz 2% $280 (7A15A)
7A15AN Amplifier with X10 Gain (0.5 mV/div) i $250 (7A15AN)
7A16A Wide-Bandwidth Conventional 5 mV/div 100 MHz 3.5 ns 60 MHz 2% $475
Input Amplifier
7A17 Low-Cost, Easy to Customize 50 mV/div 100 MHz 3.5ns 15 MHz Adjustable $95
50 Q@ Input Amplifier
7A18 Dual-Channel Amplifier 5 mV/div 75 MHz 4.7 ns 50 MHz 2% $535 (7A18)
7A18N $500 (7A18N)
7A22 DC-Coupled, High-Gain 10 pV/div 1 MHz +10% 350 ns 9% 1 MHz +10% 2% $575
Differential Amplifier
System Envir tal Specifi Operating temperature range *Accuracy percentages apply to all deflection factors. Plug-in gain ﬂ

is from 0°C to -}-50°C. Operating altitude to 15,000 feet. Non-
operating to 50,000 feet.

must be set at the deflection factor designated on each plug-in. When
a probe is used, the gain must be set with the calibration signal
applied to the probe tip. The calibration signal is supplied by an

1Obtained with X10 gain at reduced bandwidth of 10 MHz. external calibrator whose accuracy is within 0.25%.
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SPECIALIZED PLUG-INS

| PLuG-in

ZQUIREMENT , PERFORMANCE FI
Curve Tracing 7CTIN 64 Low Power $ 400
Semiconductor
Curve Tracer
Digital Delay 7D11 65 Digital Time Delay $1475
Unit Echo Time Delay
Count by Events mode
Digital 7D13 67 Digital Multimeter $ 560
Multimeter Plus a unique
Temperature Probe
Digital 7D14 68 Directly Gated $1400
Counting Counter to 525 MHz

Universal 7D15 69
Counter/Timer

DC-225 MHz $1475
Direct Count
8 Basic Modes

Spectrum 7L12 7 100 kHz to 1.8 GHz $4850

Analysis Spectrum Analyzer

Delay Line 7™M11 77 High Quality Dual $ 325
50-Q Delay Line

Sampling 7811 74 Accepts Plug-In $ 575
Sampling Heads

TDR and 7812 74 TDR and Sampling $1200

Sampling Applications

Sampling 7T11 76 Random or Sequential, $1625

Sweep Equivalent or Real-

Time Sampling

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible

with all 7000-Series plug-ins. Bandwidth determined by main-

qrame and plug-in unit, see 7600 Family Vertical System Spec-
f

ication Chart.
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.

HORIZONTAL SYSTEM

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

Fastest Calibrated Sweep Rate— 5ns/div with the 7B53A or
7B53AN.

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

CRT AND DISPLAY FEATURES

Standard—Internal 8 x 10 div (1.22 cm/div) graticule with vari-
able illumination. Accelerating potential is 15kV with P31
phosphor standard. ;

Option 4, Maximum Brightness CRT—Internal 8 x 10-cm grati-
cule with variable illumination. Accelerating potential is 18 kV
with P31 phosphor standard, P11 optional.

.plion 8, Phosphor Change (Specify)—Standard CRT: P1, P2,
P7, P11, P7SA (Phosphor/Spectrum Analyzer graticule com-
bination); Maximum Brightness CRT: P11.

~, TRIGGERING .
TIME | FORMANCE OUENCY | @
BASE 'FEATURE | RATE | RANGE | PRICE
7B50 58 Calibrated 5 ns/div DC to $450
Time Base 100 MHz
7B53A 59 Calibrated 5 ns/div DC to $850
Mixed Sweep 100 MHz
7B53AN 59 Low Cost, 5 ns/div DC to $750
Calibrated 100 MHz
Mixed Sweep
7B53A 59 TV Sync 5 ns/div DC to $910
Opt 5 Separator 100 MHz
Triggering
7B53AN 59 Low Cost, TV 5 ns/div DC to $810
Opt 5 Sync Separator 100 MHz
Triggering

Minimum Photographic Writing Speed—Using Polaroid* film
without film fogging. Can be increased by using the TEK-
TRONIX Writing Speed Enhancer (see Camera Section for
more information).

MAINFRAME | WRITING SPEED cm/us | CAMERA |LENS
P31 P11
10,000 3000 10,000 3000
ASA ASA ASA ASA
980 490 1320 660 C-51-R f/1.2
Standard 1:0.5
8 X 10 div
(1.22 cm/div) 180 90 245 125 C-59-R /2.8
1:0.67
1500 750 2000 1000 C-51-R /1.2
Option 4 1:0'5
8 X 10 cm
300 150 400 200 C-59-R f/2.8
1:0.67

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.

Auto-Focus—Reduces the need for additional manual focus-
ing with changes in intensity after focus control has been ini-
tially set.

Beam Finder—Limits display within graticule area.

OUTPUTS/INPUTS
+ 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 @ within 2%.

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

Sig Out—Selected by TRIGGER SOURCE switch. Output voltage
is 25 mV/div (£10%) into 50, 0.5V/div (£10%) into 1 MQ.
The bandwidth depends upon vertical plug-in, see 100-MHz Fam-
ily Vertical System Specification Chart. Output R is 950 © within
2%. .

External Single Sweep Reset—Ground closure, rear panel BNC
provides input to reset sweep.

Single-Sweep Ready Indicator—Rear panel BNC provides 5V
for single-sweep ready condition.

Option 7, Without Signal Outputs/Inputs—Deletes previously
described Outputs/Inputs.

*Registered Trademark Polaroid Corporation
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NEW

7600-FAMILY OSCILLOSCOPES

7603

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-
Series Cameras.

CALIBRATOR
Voltage Output—Rectangular waveshape, positive-going from
ground. (DC voltage available when selected by internal jumper.)
Ranges are 40 mV, 0.4V, 4V into 1 MQ; 20 mV, 0.2V, 0.4V into
50 Q. Amplitude accuracy is within 1% (415°C to +-35°C);
within 2% (0°C to +50°C). Repetition rate is approx 1 kHz.

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.

POWER REQUIREMENTS

Line Voltage Ranges— 100, 110, 120, 200, 220 and 240 VAC
+10%; internally selectable with quick-change jumpers.

Line Frequency—50 Hz to 400 Hz (7603), 50 Hz to 66 Hz (R7603).

Option 5, Line Frequency Change (50 - 400 Hz)—Converts the
R7603 to 50 -400 Hz operation (not required for 7603).

Max Power Consumption—180 Watts, 2.0 Amps at 115V line,
60 Hz. Cooling is provided by a fan for the R7603.

DIMENSIONS AND WEIGHTS

DIMENSIONS | HEIGHT | WIDTH | LENGTH
in cm in cm in cm
7603 11.4 28.9 8.7 22.1 24.0 60.9
R7603 5.25 13.3 19.0 48.2 24.7 62.9
SINGLE-WIDTH 5.0 12.7 2.8 74 14.5 36.9
PLUG-INS
DOUBLE-WIDTH 5.0 12.7 5.5 14.0 145 36.9
PLUG-INS
- WEIGHTS | | DOMESIlc =  EXPORI &
(Approx) | VVSHIPPING; |  PACKED
b kg Ib kg Ib kg
7603, R7603 30.0 13.6 42.0 19.0 55.0 25.0
SINGLE-WIDTH 2.0 0.9 5.0 2.3 10.0 4.5
PLUG-INS
DOUBLE-WIDTH 9.0 4.1 12.0 5.4 17.0 Tl
PLUG-INS

Included Accessories—(For 7603 and R7603) 20-inch cable (two-
pin-to-BNC) (175-1178-00); CRT filter (Blue 337-1700-01, Clear
337-1700-04). The R7603 includes rackmounting hardware.
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The R7603 requires only 5% inches of rack height in a standard
19-inch rack. It is fan-cooled and comes complete with slide-
out chassis tracks.

ORDERING INFORMATION
(Plug-ins not included)

7603 OSCILLOSCOPE . .......................c.cooiiiin. $1600

R7603 OSCILLOSCOPE . ................................ $1700
7603 OPTIONS

Option 1 W/0 CRT READOUT ..................... Sub $400
Option 3 EMI MODIFICATION .. ................... Add $75
Option 4 MAX BRIGHTNESS CRT .... . ............. Add $75
Option 7 W/0 SIG OUT/IN ....................... Sub $50
Option 8 PHOSPHOR CHANGE (Specify) ........... No Charge

(P1, P2, P7, P7/SA, P11 Available)

R7603 OPTIONS p

Option 1 W/0 CRT READOUT ... ................. Sub $40
Option 3 EMI MODIFICATION ... ................. Add $50
Option 4 MAX BRIGHTNESS CRT ................ .. Add $75
Option 5 LINE FREQ CHANGE (50-400Hz) ......... Add $100

(Not required for 7603)
Option 7 W/0 SIG OUT/IN ...................... .. Sub $50
Option 8 PHOSPHOR CHANGE (Specify) ........... No Charge

(P1, P2, P7/SA, P11 Available)

7603 CONVERSION KITS
040-0630-00 CRT READOUT ............................ $400
040-0631-00 EMI MODIFICATION ........................ $100
040-0629-00 SIG OUT/IN .. ... ......................... $50
R7603 CONVERSION KITS

040-0630-00 CRT READOUT ............................ $400
040-0632-00 EMI MODIFICATION ........................ $75
040-0633-00 SIG OUT/IN .............................. $50

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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RUGGEDIZED FOR EXTREME ENVIRONMENTS
MEETS OR EXCEEDS MIL-0-24311(EC)
(AN/USM-281  SPECIFICATIONS)

® LARGE BRIGHT DISPLAY— 6%5-INCH CRT (15 kV)
® 5ns/DIV DELAYING SWEEP

® 0.5mV VERTICAL SENSITIVITY

©® THREE-PLUG-IN FLEXIBILITY

@ VERSATILE TRIGGER SOURCE SELECTION

@ PUSH-BUTTON SWITCHING

@ [LLUMINATED NO PARALLAX GRATICULE

©® COLOR-KEYED PANELS

@ PROTECTIVE COVER
WITH ACCESSORIES

The entire system (mainframe and plug-ins) is compatible with
the TEKTRONIX 7000-Series product line, providing added
measurement convenience and flexibility. TEKTRONIX 7000-
Series Plug-Ins include Amplifiers, Samplers, Spectrum Analyzer,
TDR, Curve Tracer, Differentials and other Time Bases.

The 7603N Option 11S Ruggedized 50-MHz Oscilloscope Sys-
tem meets rigid environmental and electrical specifications
required by the military. The complete system is qualified un-
ner MIL-O-24311(EC) and appears on U.S. Navy QPL-24311.

ektronix, Inc. has developed and built into this system per-
formance which is unmatched in versatility and flexibility. The
System consists of a three-plug-in mainframe, two single-trace
amplifiers, a dual time base, and a front-panel cover with probes
and accessories.

A system (conventional and rackmount) having similar electrical
specifications but without the rigid environmental requirements
is available in the TEKTRONIX 7000-Series.

CHARACTERISTICS
ENVIRONMENTAL

Temperature—Nonoperating —62°C to +75°C, operating —28°C
to 4+65°C.

Humidity— 0 to 95% RH over entire temperature range, oper-
ating or nonoperating.

Altitude—Nonoperating sea level to 50,000 feet, operating sea
level to (15,000 feet.

Vibration (operating)— 5 to 15 Hz at 0.060 inches £0.012 inches
P-P amplitude, 16 to 25 Hz at 0.040 inches *=0.008 inches P-P
amplitude, 26 to 33 Hz at 0.020 inches *=0.004 inches P-P am-
plitude.

Shock (operating)— 9 consecutive 400 pound hammer blows

ithout failure from 1, 3 and 5 feet in vertical, horizontal, and

‘ngitudinal axis as per MIL-S-901 for Grade A, Class 1, Type
A for lightweight equipment.

Blue shading| indicates the specification exceeds MIL-0-24311(EC) re-
quirements

Inclination (operating)—As per MIL-E-16400.

Dripproof (nonoperating)—As per MIL-STD-198.
Salt Spray (nonoperating)—As per MIL-E-16400.

Electromagnetic Interference—As per MIL-STD-462 performed
by MIL-STD-461 for the following tests:

CEO01 30Hz to 20 kHz Power lead emission

CE03 20 kHz to 50 MHz Power lead emission

CS01 30 Hz to 50 kHz Power lead, radiation susceptibility

CS02 50 kHz to 400 MHz Power lead, radiation susceptibility

CS06 Spike Test Power lead, spike susceptibility

REO1 30 Hz to 30 kHz Instrument radiation, magnetic

REO2 14 kHz to 10 GHz Instrument radiation, electric

RS01 30 Hz to 30 kHz Instrument susceptibility, magnetic

RS03 14 kHz to 10 GHz Instrument susceptibility, electric

Reliability—Optimum performance and reliable service is pro-
vided during continuous or interrupted operation. The MIL-
0-24311(EC) MTBF requirement of greater than 600 hours is met
as tested under the following conditions: Temperature +40°C
+2°C; Relative Humidity 70% =£5%; Vibration 25 Hz at 0.040
inches *0.008 inches P-P amplitude for 10 minutes of each
“Power On” hour during each day of the 8-hour manned sched-
ule; Power cycled at 4-hour intervals with 10 minutes power off
for each 4-hour period of the manned test schedule.
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RUGGEDIZED OSCILLOSCOPE SYSTEM

NEW 7603N Option 11S

VERTICAL SYSTEM

(Includes two 7A15AN
Option 11 plug-ins)

Channels—Two left-hand plug-in compartments, with a delay
line which allows the leading edge of displayed waveform to
be viewed. All 7000-Series plug-ins are compatible (except
those which require CRT READOUT).

Display Modes—LEFT, ALT, ADD, CHOP, RIGHT. Chopped
frequency is approx 1 MHz. Added mode displays signals alge-
braically with a CMRR of 20:1 to 25 MHz.

Bandwidth/Sensitivity—DC to 50 MHz from 5 mV/div to 10V/
div, accuracy within 2%, variable extends to 25 V/div. Maximum
sensitivity is[0.5 mV at 10 MHz with X10|gain. AC coupling lower
—3 dB point is less than 2 Hz. Risetime is 7 ns with less than
2% aberrations.

Input R and C— 1 MQ within 2%, less than 27 pF.
Max Input Voltage— 400V (DC -+ Peak AC).

DC Stability—Less than 1 div/hr drift at 25°C.

HORIZONTAL SYSTEM

(Includes one 7B53AN
Option 11 plug-in)

a
2
n

b ;
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DUAL TIME BASE

L 7B53AN

Channels—One right-hand plug-in compartment. All 7000-Series
plug-ins are compatible (except those which require CRT READ-
ourT).

Internal Trigger Modes—LEFT VERT, VERT MODE, RIGHT
VERT.
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X-Y Mode—The phase shift between vertical and horizont
channels is less than 2° from DC to 35 kHz. Bandwidth is
least 2 MHz. Risetime is less than 175 ns. Using the 7B53AN
Option 11 time-base external amplifier, 100 mV and
1V sensitivities (=10%) are available. Input R and C for
7B53AN Option 11 is 1 MQ within 2%, 20 pF within 2 pF. Any
vertical plug-in, such as the 7A15AN Option 11, may be used in
the horizontal compartment providing a greater number of sen-
sitivities for calibrated X-Y displays.

Sweep Display Modes—Main Sweep, Main Sweep Intensified by
Delayed Sweep, Delayed Sweep.

MAIN (DELAYING) SWEEP
Sweep Rate—|0.05 us/div_to 5s/div| in 25 steps (1-2-5 se-
quence). |5 ns/div|fastest calibrated sweep rate, obtained with
X10 magnifier. The uncalibrated variable is continuous between

steps and to [12.5 s/div.

Sweep Accuracy—Within 3% from 0.05 us/div to 5 s/div, within
5% at 5 ns/div.

Sweep Modes—Normal, Auto, Single Sweep.

Delay Time—Multiplier range is 0 to 10 times the Time/Div set-
ting. Accuracy is within 1% from 0.5 s/div to 0.5 us/div, within
2% from 5s/div to 1 s/div. Incremental linearity is within 0.2%
of full scale. Jitter is less than 1 part in 20,000 of X10 Time/Div
setting.

Triggering (source/sensitivity)—Internal, 0.5 cm to 50 MHz. Ex(:

ternal, 0.25V to 20 MHz, 0.5V to 50 MHz.
20 MHz, 5V to 50 MHz. Triggering extends to 100 MHz with re-
duced sensitivity in both Internal and External modes. Input
R and C is 1 MQ within 2%, 20 pF within 2 pF.

Triggering Frequency Range—AC, 30 Hz to 50 MHz; AC LF Rej,
30 kHz to 50 MHz; [AC HF Rej, 30 Hz to 50 kHz;] DC, DC to 50
MHz. Slope is plus or minus with external level range *=30V.

DELAYED SWEEP

Triggering (source/sensitivity)—Internal, 0.3 div to 10 MHz in-
creasing to 1.5 div at 50 MHz. External, 0.1V to 10 MHz in-
creasing to 0.5V at 100 MHz. Input R and C is 1 MQ within
2%, 20 pF within 2 pF.

Triggering Frequency Range—AC, 30 Hz to 50 MHz; DC, DC to
50 MHz.

Sweep Rate—|0.05 us/div_to 0.5s/div|in 22 steps (1-2-5 se-
quence). The delayed sweep runs after delay time or trigger-
able after delay time.

Sweep Accuracy—Within 3% from 50 ms/div to 0.5 us/div,
within 4% for all other sweep rates except the magnified X10
sweep rate of 5ns/div which is within 6%.

CRT
Accelerating Potential—15 kV.

Phosphor—P31.

indicates the

specification exceeds MIL-0-2431(EC) re-

quirements

Ext — 10, 25V to“
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raticule—Internal [8] x 10 cm with variable illumination. The
~ J-inch CRT| permits 2cm of linear overscan in both axes,
making a total viewing area of approx 10 x 12 cm.

CRT Controls—Located on front panel are Focus, Intensity,
Graticule lllumination, Beam Finder. Internal controls are Astig-
matism and Trace Rotation.

External Z Axis Input—(BNC connector on rear panel) 2V P-P
for full intensity range from DC to 2 MHz, intensity range di-
minishes to 20% of full range at 10 MHz. Maximum input volt-
age is 10V (DC -+ Peak AC).

OUTPUTS

Calibrator—(BNC connector on front panel) 1V within 1%,
1 kHz squarewave within 20%.

Horizontal—Main Sweep 5V, Delayed Sweep -+5V, Main
Sweep Gate |2V, Delayed Sweep Gate -2V, Delayed Trigger
-+1V with pulse width of greater than 50 ns. All amplitudes
are minimum and measured when working into at least 100 kQ
and 15 pF.

POWER REQUIREMENTS

Input Voltage— 100, 110, 120, 220 and 240 *=10% internally
selectable with quick-change jumpers with 47.5 Hz to 440 Hz
single phase line frequency. Maximum power consumption is
125 watts.

o C281 COVER WITH ACCESSORIES

he cover provides protection during transport and packages the
included accessories.

INCLUDED ACCESSORIES
(All packaged in cover)

Two P6006 Probe Packages (010-0127-00); two 8 ft long 50 2

QNC cables (012-0366-00); two BNC female to UHF male
dapters (103-0015-00); two BNC male to UHF female adapters
(103-0032-00); two BNC male to binding post adapters (103-
0033-00); two BNC T connectors (103-0030-00). One set of tech-
nical manuals (not packaged in cover).

DIMENSIONS AND WEIGHTS

7603N 7603N 7A15AN 7B53AN c2s1
Option 11S | Option 11 Option 11 | Option 11
in cm in cm in cm in cm in cm
HEIGHT 11.6 | 29.2 | 11.5 | 29.2 5.0 | 127 5.0 | 12.7 | 10.9 | 27.7
WIDTH 9.7 | 24.6 9.7 | 24.6 2.8 7 2.8 74 9.7 | 24.6
DEPTH 25.2 | 64.0 | 23.5 | 59.7 | 14.5 | 36.9 | 14.5 | 36.9 3.3 8.3

Ib kg Ib kg Ib kg b kg Ib kg

NET

WEIGHT 45.0 | 21.0 | 36.0 | 16.3 | 1.8 08| 28| 1.3 2.8 1.3

DOMESTIC
SIPPING | 57.0 | 258 |48.0 |21.7 | 50 | 23 | 60| 27 | 7.0 | 32
(approx)
EXPORT-
RACKED | 70.0 |81.7 |61.0 |27.6 [100 | 45 [11.0 | 50 |120 | 54

(approx)

ORDERING INFORMATION

7603N Option 11S OSCILLOSCOPE SYSTEM (AN/USM-281C) .. $3025
System Includes—One each 7603N Option 11 Oscilloscope, Two
each 7A15AN Option 11 Amplifier Plug-ins, One each 7B53AN
Option 11 Time Base, and One each C281 Cover with Acces-
sories.

To Order Separately:

7603N Option 11 OSCILLOSCOPE (0S-245(P)/U) ........... $1500
7A15AN Option 11 AMPLIFIER PLUG-IN (AM-6565/U) ...... $275
7B53AN Option 11 TIME BASE PLUG-IN (TD-1085/U) ...... $885
016-0553-00, €281 COVER W/ACCESSORIES ................ $90

System Without MIL-Nomenclature

7603N Option 11SA OSCILLOSCOPE SYSTEM .............. $3025

System Includes—One each 7603N Option 11A Oscilloscope,
Two each 7A15AN Option 11A Amplifier Plug-ins, One each
7B53AN Option 11A Time Base, and One each C281A Cover
with Accessories.

To Order Separately:

7603N Option 11A OSCILLOSCOPE ...................... $1500
7A15AN Option 11A AMPLIFIER PLUG-IN ................. $275
7B53AN Option 11A TIME BASE PLUG-IN ................. $885
016-0553-01, C281A COVER W/ACCESSORIES ............... $90

indicates the specification exceeds MIL-0-24311(EC) re-

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7400-FAMILY OSCILLOSCOPES

7403N

@ THREE-PLUG-IN FLEXIBILITY

® 6%-INCH CRT

@ 51-INCH RACKMOUNT

® VERSATILE TRIGGER SOURCE SELECTION
® VERTICAL MODE SWITCHING

® COLOR-KEYED PANELS

® PUSH-BUTTON SWITCHING

® LIGHTWEIGHT

The TEKTRONIX 7403N Oscilloscope, R7403N Rackmount
Oscilloscope and their recommended plug-ins are called the
TEKTRONIX 7400 FAMILY.

The TEKTRONIX 7400 FAMILY provides a wide performance
range through plug-in and mainframe versatility. The family is
also compatible with 6 additional specialized plug-ins, expand-
ing it beyond a general purpose measurement system.

PLUG-IN VERSATILITY

Plug-ins are available to make virtually any measurement desired. Examples are:

® Sampling to 14GHz @ 1.8-GHz Spectrum Analyzer @ Differential Comparator @ Dual Time Base @ Single Trace C
@® Delay Line ® 1 mA/Div Current Amplifier ® Curve Tracer @ Delayed Sweep ® Dual Trace
® 45-ps Risetime TDR @ 10 »V/DIV Differential @ Mixed Sweep @ Single Time Base @ Multi-Trace Combinations

60 MHz — 7400 FAMILY — VERTICAL SYSTEM SPECIFICATIONS

PLUG-IN  PERFORMANCE FEATURE |  MINDEFL . BW
AMPLIEER L . - | BETR :
7A11 Low Capacitance Built-In 5 mV/div 60 MHz 5.9 ns 2% $950
FET Probe Amplifier
7A12 Dual-Channel Amplifier 5 mV/div 55 MHz 6.4 ns 2% $900
with DC Offset
7A13 Differential DC Offset, 1 mV/div P6053A
High-Freq CMRR Amplifier 55 MHz 6.4 ns e $1250
B ‘o
P6055
45 MHz 7.8 ns
7A14 AC Current Probe Amplifier 1 mA/div P6021
(2 current probes) 40 MHz 8.8 ns $700
P6022
55 MHz 6.4 ns
7A15A Low-Cost Conventional Input 5 mV/div 50 MHz 7.0 ns 2% $280 (7A15A)
7A15AN Amplifier with X10 Gain 0.5 mV/dlv)-'- $250 (7A15AN)
7A16A Wide-Bandwidth Conventional 5 mV/div 60 MHz 59ns 2% $475
Input Amplifier
7A17 Low-Cost, Easy to Customize 50 mV/div 50 MHz 7.0ns Adjustable $95
50 Q@ Input Amplifier
7A18 Dual-Channel Amplifier 5 mV/div 50 MHz 7.0ns 2% $535 (7A18)
7A18N $500 (7A18N)
7A22 DC-Coupled, High-Gain 10 wV/div 1.0 MHz =10% 350 ns *9% 2% $575
Differential Amplifier
System Envir tal Specificati Operating temperature range is *Accuracy percentages apply to all deflection factors. Plug-in gain 0
from 0°C to +50°C. Operating altitude to 15,000 feet. Non-operating must be set at the deflection factor designated on each plug-in. When
to 50,000 feet. a probe is used, the gain must be set with the calibration signal
: = . . applied to the probe tip. The calibration signal is supplied by an
-]-Obtamed with X10 gain at reduced bandwidth of 10 MHz. external calibrator whose accuracy is within 0.25%.
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7400-FAMILY OSCILLOSCOPES
7403N

SPECIALIZED PLUG-INS

TIME BASES

- ERFORMANC | , _MAX
PLUG-I E FEATURE TIME ] SWEE
— - e - BASE | PAGE RATE R !
Curve Tracin 7CTIN 64 Low Power $400 — - — ——— —
Semiconductor 7B50 58 Calibrated 5 ns/div DC to $450
Curve Tracer Time Base 100 MHz
‘Spectrum Analysis 7L12 74| 100 kHz to 1.8 GHz $4850 7B53AN 59 Low Cost, 5 ns/div DC to $750
Spectrum Analyzer Calibrated 100 MHz
Mixed Sweep
Delay Line ™11 77 High Quality Dual $325
50-Q Delay Line 7B53AN 59 Low Cost, 5 ns/div DC to $810
Opt. 5 TV Sync Separator 100 MHz
Sampling 7511 74 Accepts Plug-In $575 Triggering
Sampling Heads
TDR and Sampling 7812 74 TDR and Sampling $1200
Applications
Sampling Sweep 7T11 76 Random or Sequential, $1625
Equivalent or Real-
Time Sampling
Minimum Photographic Writing Speed—Using Polaroid® film
without film fogging. Can be increased by using the TEKTRONIX
Writing Speed Enhancer (see Camera Section for more informa-
CHARACTERISTICS tion).

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible
with all 7000-Series plug-ins (except Digital plug-ins). Band-
width determined by mainframe and plug-in unit, see 7400
FAMILY Vertical System Specification chart.

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-

‘rm.
HORIZONTAL SYSTEM

Channels—One right-hand plug-in compartment; compatible
with all 7000-Series plug-ins (except Digital Plug-ins).

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

Fastest Calibrated Sweep Rate—b5 ns/div with the 7B53AN.

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

CRT

Standard—Internal 8 x 10 div (1.22 cm/div) graticule with vari-
able illumination. Accelerating potential is 15 kV with P31 phos-
phor standard.

Option 4, Maximum Brightness CRT—Internal 8 x 10-cm grati-
cule with variable illumination. Accelerating potential is 18 kV
with P31 phosphor standard, P11 optional.

Option 8, Phosphor Change (Specify)—Standard CRT: P1, P2,
P7, P11, P7/SA (Phosphor/Spectrum Analyzer graticule com-
bination); Maximum Brightness CRT: P11.

MAINFRAME ~ WRITING SPEED cm/us CAMERA | LENS
P31 P11
10,000 3000 10,000 3000
ASA ASA ASA ASA
P— 980 490 1320 660 Cs1-R | (/12
Standard 0.
e 180 90 245 125 C-59-R | 1/2.8
iv) 1:0.67
1500 750 2000 1000 C-51-R | f/1.2
Option 4 1:0.5
8x10cm
300 150 400 200 C-59-R | 1/2.8
1:0.67

Beam Finder—Limits display within graticule area.

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-
Series Cameras.

1Registered Trademark Polaroid Corporation
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7400-FAMILY OSCILLOSCOPES
| 7403N

The R7403N requires only 5-1/4 inches of rack height in a
standard 19-inch rack. It is fan-cooled and comes complete

with slide-out chassis tracks.

DIMENSIONS AND WEIGHTS

7403N ~ R7403N
. In cm n | em
HEIGHT 11.4 28.9 5.25 13.3
WIDTH 8.7 221 19.0 48.2
LENGTH 24,0 60.9 247 62.9
, ' b kg b kg
NET WEIGHT 30.0 13.6 30.0 13.6
DOMESTIC
SHIPPING ~42.0 =~19.0 ~42.0 ~19.0
WEIGHT
EXPORT-
PACKED ~55.0 ~25.0 ~55.0 ~25.0
WEIGHT
CALIBRATOR

Voltage Output—Rectangular waveshape, positive-going from
ground. (DC voltage available when selected by internal jumper.)
Ranges are 40 mV, 0.4V, 4V into 1 MQ; 20 mV, 0.2V, 0.4V into
50 ©. Amplitude accuracy is within 1% (415°C to -+35°C);
within 2% (0°C to +4-50°C). Repetition rate is approx 1 kHz.

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.

POWER REQUIREMENTS

Line Voltage Ranges— 100, 110, 120, 200, 220 and 240 VAC
*10%; internally selectable with quick-change jumpers.
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Line Frequency— 48 Hz to 440 Hz (7403N), 48 Hz to 66 Hz
(R7403N).

Option 5, Line Frequency Change (48 - 440 Hz)—Converts the
R7403N to 48 -440 Hz operation (not required for 7403N). C

Max Power Consumption—130 Watts, 2.0 Amps at 115V line, /

60 Hz (7403N); 168 Watts, 2.1 Amps at 115 line, 60 Hz (R7403N).
Cooling is provided by a fan for the rackmount version.

Included Accessories—20-inch cable (two-pin-to-BNC) (175-
1178-00); The R7403N includes rackmounting hardware.

ORDERING INFORMATION

(Plug-ins not included)

703N OSCILLOSCOPE ...................... ... .. ... . $950

R7403N OSCILLOSCOPE ................................ $1050
7403N OPTIONS

Option 4  MAX BRIGHTNESS CRT ...... ........ ..... Add $75

Option 8 PHOSPHOR CHANGE (Specify) ............. No Charge

(P1, P2, P7, P7/SA, P11 Available)
R7403N OPTIONS

Option 4  MAX BRIGHTNESS CRT .............. .. ... Add $75
Option 5 LINE FREQ CHANGE (48-440Hz) ......... Add $50
(Not required for 7403N) ;

Option 8 PHOSPHOR CHANGE (Specify) ........... No Charge

(P1, P2, P7/SA, P11 Available)

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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©® STORAGE FEATURES

® PRINCIPLES OF OPERATION

©® GLOSSARY

© APPLICATIONS

©® STORAGE OSCILLOSCOPE SELECTION CHART

STORAGE FEATURES

The list of measurement requirements is being extended
everyday. Increasingly the storage oscilloscope is contribut-
ing to these needs.

Storage oscilloscopes and display units permit the retention
of display waveforms or data for longer times than the brief
persistence of standard phosphors. There are several types of
storage CRT’s. This reference provides information only on
the three types of 7000-Series storage: Multimode, Variable
Persistence (Halftone), and Bistable Phosphor.

For further information on other TEKTRONIX storage instru-
ments and products, see the appropriate catalog section; e.g.,

omputer Display Terminals, Portables, Storage Display Units,
delequipment, 560 Series, and 5100 Series. Also, further in-
formation on storage CRT’s is available in the TEKTRONIX
Concept Book “Storage Cathode-Ray Tubes and Circuits” (part
number 062-0861-01) and the July 1972 issue of TEKSCOPE.

The storage oscilloscope’s long display retention feature lets
you: view a nonrecurrent signal; compare changes in a given
signal with respect to time or environment; compare two or
more signals occurring at different times or at different places;
view low repetition rate signals without annoying flicker; and
view very slowly moving traces so that the entire trace is
displayed.

Moreover, storage oscilloscopes give advantages over real-time
oscilloscopes not normally thought of. These include the abil-
ity to: view, in normal ambient light, a signal that otherwise
would be too dim to see; view a noisy signal with an effectively
reduced noise level; enhance other trace-recording techniques
such as photographing the display; and (in many cases) even
replace alternative recording techniques such as oscillographic
recorders.

Up until recently, there were two main kinds of commercial
storage designs in oscilloscopes: Bistable Phosphor and Half-
tone. In 1962, Tektronix, Inc. introduced its first storage os-
cilloscope—the 564. It used a proprietary Direct-View, Bi-
stable Phosphor Storage design. Direct-View Storage means
that the stored display is viewed directly on the storage CRT.
Bistable Phosphor Storage means that the storage takes place
on the CRT phosphor; this, in contrast to other storage designs
(to be discussed later) in which storage takes place on a stor-

OQe mesh.

The 564’s storage design brought real price/performance ad-
vantages to the emerging storage world. Moreover, the 564
was rugged and easy to operate and had a long viewing time.

Another feature the 564 introduced was Split-screen Storage.
This TEKTRONIX innovation permitted joint or independent
storage or conventional operation on the two halves of the
CRT. Today, the 564 (now a ‘B’ version) continues to deliver
measurement solutions at an optimum price/performance ratio.

Storage device research yielded improvements in Bistable
Phosphor performance and led to the design and development
of the TEKTRONIX 549 Storage Oscilloscope, introduced in
1965. The major performance improvement was an increase
of stored writing speed from 500 cm/ms in the 564 to 5000
cm/ms in the 549. In 1971, storage was introduced in TEK-
TRONIX 7000-Series with the 7514.

The Bistable Phosphor Storage oscilloscopes continued to find
wide use. However, the ever increasing performance require-
ments demanded new design approaches: faster stored writing
speeds, longer viewing times, brighter displays, and greater
target burn resistance.

Research and design for satisfying these requirements re-
sulted in the development of the three storage CRT designs
in the 7000-Series Storage Family. The new family was intro-
duced in July 1972. It consists of the Multimode Storage
7623/R7623, the Variable Persistence Storage 7613/R7613,
and the Bistable Phosphor Storage 7313/R7313.

PRINCIPLES OF OPERATION

7623/R7623: Multimode Storage—Multimode Storage provides
four modes of operation in one instrument: a FAST mode for
fast stored writing speed requirements; a VARIABLE PER-
SISTENCE (HALFTONE) mode for bright, high contrast or
halftone displays; a BISTABLE mode for slow stored writing
speed requirements; and a NONSTORE mode for conventional
oscilloscope applications. The FAST and BISTABLE modes
give long stored viewing times. .

Fast Bistable Storage is an industry first. With it come: a
fast stored writing speed and a long viewing time. (Previous
storage oscilloscopes had to compromise between writing
speed and viewing time).

The Fast Bistable operation is possible through a TEKTRONIX
proprietary mesh-to-mesh transfer storage CRT. In this CRT,
the image is first briefly stored on a high-speed, short re-
tention target/mesh. It then is transferred to a low-speed,
long retention Bistable Storage target/mesh. This target/mesh,
in turn, modulates the flow of flood (viewing) electrons main-
taining the image on the CRT until it is erased.

A second mode of operation in the 7623/R7623 is Variable
Persistence (Halftone Storage). Whereas, Fast Bistable Storage
and Bistable Storage give only one level of brightness for the
written image, Variable Persistence Storage stores data with
several levels of brightness. The display can be made to
gradually fade away with a Variable Persistence control; this
results from operating the CRT at different potentials than with
the two Bistable functions.

This Variable Persistence feature comes about from a char-
acteristic of Halftone Storage CRT’s: namely, unwritten areas
of the storage target/mesh begin to fade positive (become
written) due to positive ion generation in the flood electron
system of the CRT. This causes the entire screen to reach a
stored condition within just a few minutes, making the desired
stored image no longer visible.
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7000-SERIES STORAGE FAMILY

To prevent this fade positive action and to provide for opti-
mum viewing of the stored image, the entire storage target/
mesh is slowly erased during operation. The amount of
erasure can be controlled with a front-panel ‘“‘Persistence”
control—hence the term Variable Persistence.

Bistable Storage, also featured in the 7623 and R7623, uses
the low-speed, long retention storage target/mesh as in the
previous type. The high-speed, short retention target/mesh,
however, is not used.

7613/R7613: Variable Persistence Storage (Halftone Storage)—
Technology in Variable Persistence Storage developed in the
7623/R7623 is available in the 7613/R7613. Its storage CRT,
however, has been optimized for a faster stored writing speed
than in the Multimode CRT. Variable Persistence Storage stores
data with varying levels of brightness. Trace persistence can
be varied with a front-panel “Persistence” control. This fea-
ture permits one waveform to be faded out while another ap-
pears. Or, the trace may be stored for as long as 60 minutes.

Inherent with Variable Persistence Storage is the ability to see

a trace build up while integrating low repetition rate, fas Y
risetime signals. ‘

Variable Persistence gives a bright, high contrast display of
fast risetime, low repetition rate signals; it is ideal for spec-
trum analysis. Conventional nonstore operation is possible with
push-button ease.

7313/R7313: Bistable Phosphor Storage—Using already proven
designs, the CRT's in these oscilloscopes use a common
medium for both storing and viewing functions. This affords
an efficient and economical storage instrument. Split-screen
Storage is featured; the storage target consists of two screens
which are electrically insulated from each other. This means
that either half of the CRT can be independently controlled,
thus allowing stored or conventional displays on either the
upper or lower half (or both halves). For example, a stored
display can be compared simultaneously with a conventional
display. Or a test or standard signal can be stored on one
half of the screen and compared in detail with successive
signals displayed on the other half.

Bistable Phosphor Storage adds a lower cost, high performance
instrument to the storage selection list. '

GLOSSARY

The following glossary of storage terms is provided to aid
your understanding of TEKTRONIX 7000-Series Storage Os-
cilloscopes.

auto erase—An operating mode for automatically restoring
a Bistable or Bistable Phosphor Storage target to its unwritten
state. Auto erase circuitry provides adjustable stored viewing
times, automatic display erasure and subsequent sweep arming.

bistable phosphor storage—A directly viewed storage display
whose phosphor has two stable states, written and unwritten.
The written portion is brighter than the background (unwritten
portion). Bistable Phosphor Storage is a TEKTRONIX inno-
vation developed in 1962.

bistable storage—The slow writing speed mode of the TEK-
TRONIX Multimode Storage tube. This type of storage has only
two stable states—written and unwritten. When viewed, the
written portion is brighter than the background (unwritten
portion).

direct-view storage—A display with one storage medium serv-
ing two purposes; i.e., storing and displaying. The Bistable
Phosphor Storage CRT is an example of a Direct-View Storage
device. Its phosphor stores (written and unwritten) and is di-
rectly viewed (written = bright), (unwritten = background).

enhance mode—An operating mode which momentarily changes
the CRT electrode potentials in a storage tube to increase
stored writing performance.

erase mode—An operating mode which momentarily changes
the CRT electrode potentials in a storage tube in such a
manner that previously stored information is removed. There
are two steps in a complete erasure: (1) remove the previously
written trace; and (2) return the storage target to a ready-
to-write state.

erase time—The time needed for the stored display to be
erased.

fast bistable storage—The fast writing speed mode of the TEK-
TRONIX Multimode Storage tube. Fast waveforms (up to 200
cm/us) are written and stored on a high-speed, short retention
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target/mesh and then immediately transferred (mesh-to-mesh
transfer) to a low-speed, long retention Bistable target. This
target, in turn, modulates the transmission of flood (viewing)
electrons maintaining the image on the CRT.

flood electrons—Electrons emitted by flood guns in a storage
CRT; flood electrons are necessary for storage operation.

halftone storage (variable persistence storage)—The storing of
data with several levels of brightness. This is one of four
operating modes of the TEKTRONIX Multimode Storage tube
(7623/R7623). This is the only storage mode of the Variable
Persistence Storage tube (7613/R7613). Note: The terms
“Halftone Storage,” “Variable Persistence Storage,” and “Vari-
able Persistence” may sometimes be used interchangeably.

integrate—An operating mode used with repetitive sweeps to
increase the effective stored writing speed. Integration in-
terrupts flooding of the storage target and permits the writing
gun electrodes to sum over several sweeps.

level—A control for changing effective storage sensitivity of
the Variable Persistence Storage tube; e.g., adjusting the level
control will increase or decrease the time required for de-
veloping the viewed, stored image. A faster image develop-
ment is accomplished with only a slight increase in CRT back-
ground brightness.

split-screen storage—A horizontal division of the Bistable Phos-
phor Storage target into separate sections, each one with in-
dependent drive circuitry and controls. Split-screen Storage
allows both stored and conventional operation at the same
time.

stored writing speed—The upper speed (centimeters or divi-
sions per millisecond or microsecond) at which the writing
beam will register stored information when scanning on the
storage target, under stated conditions of operation.

TEKTRONIX multimode storage—Three modes of storage (Fast
Bistable, Variable Persistence and Bistable) plus one conven-
tional mode (nonstorage) available in the 7623/R7623 Storage
Oscilloscopes.
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variable persistence—A control for increasing or decreasing
Gtored image retention time in Variable Persistence Storage

tubes (7623/R7623 and 7613/R7613). Note: The terms ‘“Vari-
able Persistence,” “Variable Persistence Storage,” and ‘“Half-
tone Storage” may sometimes be used interchangeably.

variable persistence storage (halftone storage)—The storing
of data with several levels of brightness; the display can be

made to gradually fade away with a variable persistence con-
trol. This is one of four operating modes of the TEKTRONIX
Multimode Storage tube (7623/R7623). This is the only storage
mode of the Variable Persistence Storage tube (7613/R7613).
Note: The terms “Variable Persistence Storage,” ‘Variable
Persistence,” and ‘““Halftone Storage” may sometimes be used
interchangeably.

APPLICATIONS

Storage oscilloscopes complement the many measurement
solutions provided by conventional scopes and open the way
to many other measurement solutions. Here are some ex-
amples:

(1) Observing changes in a signal: making circuit adjustments;
setting up a circuit or system where many set ups are
needed before arriving at the final configuration; record-
ing tests of near yield limits where repeated testing would
change the characteristics of the tested device; checking
for repeatability of a signal; noting the effects of jitter,
drift, etc. on a signal versus time or environment.

(2) Comparing two or more signals: checking out design or
production components against a standard; comparing a
complex digital waveform with a reference; comparing X-Y
plots over long viewing times; and (sometimes) replacing

o X-Y recorders, strip chart or other graphic recorders.

(3) Reducing annoying flicker on low repetition rate signals,
such as power line signals, TV field signals, and low
duty cycle digital signals.

(4) Observing the entire display of a slowly occurring signal,
such as the slowly moving trace of a spectrum analyzer,
a sampling system, or a digital waveform.

(5) Increasing the brightness of a repetitive signal, such as very
fast risetime, low repetition rate pulses.

(6) Reducing the brightness of noise on a signal when the
noise occurs randomly, and the signal, periodically.

(7) Unattended oscilloscope monitoring when waiting for tran-
sients to occur, mechanical stress, or other unpredictable
signals in nuclear, medical, mechanical, or electronic fields.

(8) Photographing a display when many set ups are needed
or for a multitrace display; the storage oscilloscope helps
reduce film costs expended during the set up and posi-
tioning of the different traces.

(9) Troubleshooting intermittents and looking for cause-and-
effect relationships; a dual-trace storage oscilloscope can
be used to monitor the equipment unattended and record
the trouble as it occurs.

STORAGE OSCILLOSCOPE SELECTION CHART

7623/R7623 45 Multimode Storage 4-in-1 operation: Fast Blstable Varlable Persnstence Blstable,
and nonstore
200 cm/us stored writing speed
Applications: all
Long viewing time
Captures high-speed single-shot events
DC-to-100 MHz bandwidth Sl
Stores for long viewing time
7613/R7613 47 Variable Persistence Variable Persistence and nonstore operation
DC-to-100 MHz bandwidth Applications: 1, 2, 3, 4, 5, 6
Especially useful when a high contrast is needed between
stored image and CRT background
7313/R7313 48 Split-screen Bistable Storage Split-screen Bistable and nonstore operation
DC-to-25 MHz bandwidth Applications: all except number 6
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7623, 7613 and 7313

@® 200 cm/us STORED WRITING SPEED

7623

@ MULTIMODE STORAGE
@® DC-to-100 MHz BANDWIDTH

® EXTREMELY BURN RESISTANT CRT
@ LONG VIEW TIME

® 514-INCH RACKMOUNT

® CRT READOUT

Plug-ins are available to make virtually any measurement desired. Examples are:
@® Dual Time Base

7613

® VARIABLE PERSISTENCE STORAGE
DC-to-100 MHz BANDWIDTH

FAMILY FEATURES

@ VERSATILE TRIGGER SOURCE SELECTION

@ VERTICAL MODE SWITCHING
@ THREE-PLUG-IN FLEXIBILITY

PLUG-IN VERSATILITY

® 525-MHz Direct Counter ® 1.8 GHz Spectrum Analyzer ® Sampling to 14 GHz

@ Digital Multimeter
® 45-ps Risetime TDR
@ Digital Delay

@® Curve Tracer
@® Delay Line

@ Single Time Base

7313

@ SPLIT-SCREEN BISTABLE STORAGE
@ DC-to-25 MHz BANDWIDTH

® 1mA/Div Current Amplifier ® Differential Comparator ® Delayed Sweep
@ 10 .V/Div Differential
@® Universal Counter/Timer

@® Mixed Sweep

@ COLOR-KEYED PANELS
@ PUSH-BUTTON SWITCHING
@ LIGHTWEIGHT

@ Single Trace

@ Dual Trace

STORAGE FAMILY — VERTICAL SYSTEM SPECIFICATIONS

@® Multi-Trace Combinations

9

AMPLIFIER | PERFORMANCE FEATURE | MIN DEFL | 7313 7613 and 7623 ACCURACY*
PLUG-IN | ~ FACTOR [ gy Tr BW Tr BW Tr SIG OUT | WITHOUT
, ; (MHz) (ns) (MHz) (ns) (MHz) (ns) BW (MHz) PROBE PRICE
7A11 Low Capacitance Built-In 5 mV/div 25 14 0° C to 435°C H-35° C to 450°C 60 2% $950
FET Probe Amplifier 100 3.5 90 3.9
7A12 Dual-Channel Amplifier 5 mV/div 25 14 80 4.4 75 4.7 55 2% $900
with DC Offset
7A13 Differential DC Offset, 1 mV/div P6065 14 75 4.8 70 5.0 55 1.5%
High-Freq CMRR Amplifier 25 $1250
P6055 15 55 6.4 55 6.4 45
24
7A14 AC Current Probe Amplifier 1 mA/div P6021 15 50 7.0 45 7.8 40 $700
(2 current probes) 24
P6022 14 80 4.4 75 4.7 50
25
7A15A Low-Cost Conventional Input 5 mV/div 25 14 65 5.4 60 5.9 50 2% $280 (7A15A)
7A15AN Amplifier with X10 Gain (0.5 mV/div)§ $250 (7A15AN)
7A16A Wide-Bandwldth Conventional 5 mV/div 25 14 100 3.5 90 3.9 60 2% $475
Input Amplifier
7A17 Low-Cost, Easy to 50 mV/div 25 14 100 3.5 90 3.9 15 Adjustable $95
Customize 50 @ Amplifier
7A18 Dual-Channel Amplifier 5 mV/div 25 14 75 4.7 70 5.0 50 2% $535 (7A18)
7A18N $500 (7A18N)
7A22 DC-Coupled, High Gain 10 pV/div |1 = 10%| 350 ns 1 MHz | 350 ns 1+10% (350 = 9%| 1 £ 10% 2% $575
Differentlal Amplifier +9% *10% | *9%
System Environmental Specifications—Operating temperature range is *Accuracy percentages apply to all deflection factors. Plug-in gain

from 0°C to -50°C (except where noted).

15,000 feet. Non-operating to 50,000 feet.

-i-Obtained with X10 gain at reduced bandwidth of 10 MHz.
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Operating altitude to

must be set at the deflection factor designated on each plug-in. When
a probe is used, the gain must be set with the calibration signal
applied to the probe tip. The calibration signal is supplied by an
external calibrator whose accuracy is within 0.25%.
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7313, 7613 and 7623

TIME BASES SPECIALIZED PLUG-INS
. kA 'MEASUREMENT ' N
| PERFORMANCE | SWEEP | AGERING 'REQUIREMENT G-IN | PAGE ATURE RIC
RE MR e ot Curve Tracing 7CTIN | 64 | Low Power $ 400
Calibrated 5ns/div | DC - $450 emiconductor
Time Base 100 MHz Curve Tracer
Digital Delay Unit | 7D11 65 Digital Time Dela $1475
7B53A 59 | Calibrated 5ns/div | DC- $850 g Y Echo. Time Delay
Mixed Sweep 100 MHz Count by Events mode
7B53AN 59 Low cost, 5 ns/div | DC - $750 Digital Multimeter 7D13 67 Digital Multimeter $ 560
Calibrated 100 MHz Plus a unique
Mixed Sweep Temperature Probe
i irectly Gated $1400
7B53A 59 | TV Sync 5ns/div | DC- $910 Digital Counting 7D14 68 | D
Opt 5 Separator 100 MHz Counter to 525 MHz
Triggering gniversa;l_r , 7D15 69 glc-zzscMHz $1475
ount rect Count
7B53AN 59 | Low cost, 5ns/dlv | DC - $810 DeTIomer 8 Bosic Modes
Opt 5 TV Sync 100 MHz -
Separator Spectrum Analysis | 7L12 gl 100 kHz to 1.8 GHz $4850
Triggering Spectrum Analyzer
Delay Li 7M14 77 High Quality Dual $ 325
7000-SERIES STORAGE FAMILY M 5050 Delay Line
There are six models to choose from in the TEKTRONIX 7000- Sampling 7811 74 gg:lemt: Pwegétlir; $ 575
Series Storage FAMILY: three cabinet models and three 5%4- - pne
. 2 . E TDR and Sampling | 7812 74 TDR and Sampling $1200
inch rackmount versions. Each mainframe has three-plug-in Applications
versatility and is compatible with the 27 TEKTRONIX 7000- Sampling Sweep 7T11 76 Eandorln or Seguelntlal, $1625
. . . . . i t -
Series plug-ins, available for making virtually any measurement. Ti“r;"é"f‘sg"mpﬁ;g ea

7623 OSCILLOSCOPE
: i FRSTOUT

200 cm/us STORED WRITING SPEED | | ey
LONG VIEW TIME |
° MULTIMODE STORAGE

DC-to-100 MHz BANDWIDTH

EXTREMELY BURN RESISTANT CRT

The TEKTRONIX 7623 (Option
12) Storage Oscilloscope de-
livers 200 cm/us Stored Writing Speed. The standard 7623
performs at 100 div/us (0.9 cm/div). A new proprietary TEK-
TRONIX storage CRT is used to achieve these fast stored
writing speeds. The CRT incorporates a special high-speed
target and uses a unique mesh-to-mesh transfer technique.
This unparalleled design and operation provides the extremely
fast wrting speed without compromising viewing time. This
means stored traces can be viewed for hours or even days,
without fading. The CRT is extremely burn resistant. This
means that there are no special operating precautions to be
observed.

The instrument has four operating modes: Fast Bistable Stor-
age, Regular Bistable Storage, Variable Persistence Storage,
and Conventional (nonstorage). Now, in just one oscilloscope,
the operator can select the mode that best satisfies his meas-
urement requirements.

VERTICAL SYSTEM

Qhannels—Two left-hand plug-in compartments; compatible
ith all 7000-Series plug-ins. Bandwidth determined by main-
frame and plug-in unit, see Storage FAMILY Vertical System
Specification Chart.

7623

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.

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 7B53A or
7B53AN.

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

CRT AND DISPLAY FEATURES

Standard Storage CRT—Internal 8 x 10-div (0.9 cm/div) grati-
cule with variable illumination.

Option 12, Fast Writing Speed CRT—Offers 200 cm/us stored
writing speed. Internal 8 x 10-div (0.9 cm/div) graticule with
variable illumination.

Accelerating Potential— 8.5 kV.
Phosphor—P31.

Storage Display Modes—Nonstore, Fast, Variable Persistence,
Bistable.

STORED 200 cm/us - Opt 12*
WRITING (220 div/ us) 0.5 div/us 30 div/ms
SPEED 100 div/us - Std*
VIEW 15 s at max writing until erased
TIME until erased speed**

1 minute at 100/div/ms**
ERASE 0.5s or less 0.5s or less 0.5s or less
TIME

*Measured over center 4 x 5 div area, derated towards display edges.
**May be extended by selecting SAVE mode.
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NEW 7623

Persistence—(Variable Persistence mode only) Continuously
variable, persistence may be turned off when not needed.

Auto Erase—Viewing time continuously variable up to 12s. The
sequence begins with the arrival of the signal. The signal in-
itiates a sweep. After each sweep, the stored display is re-
tained and further sweeps are locked out for the viewing
interval selected by the VIEW TIME control. Then, the display
is erased and the time base is enabled for the next sweep.
This cycle will automatically repeat itself as long as a signal
is available. The stored display may also be erased by the
MANUAL control.

Save—Prevents erasing and storing additional displays, also
extends viewing time in variable persistence mode.

Integrate—Provides additional writing speed for repetitive sig-
nals by allowing the storage target to integrate the written
information over several signal repetitions.

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.

Auto-Focus—Reduces the need for additional manual focus-
ing with changes in intensity after focus control has been
initially set.

Beam Finder—Limits display within graticule area.

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

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

Sig Out—Selected by TRIGGER SOURCE switch. Output volt-
age is 25 mV/div (£10%) into 50, 0.5V/div (£10%) into
1 MQ. The bandwidth depends upon vertical plug-in, see Stor-
age FAMILY Vertical System Specification Chart. Output R is
950 @ within 2%.

External Single Sweep Reset—Ground closure, rear panel BNC
provides input to reset sweep.

Remote Erase—Ground closure, rear panel BNC provides input
to erase stored trace.

Option 7 Without Signals Outputs/Inputs—Deletes previously
described OUTPUTS/INPUTS.

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-
Series Cameras.

CALIBRATOR

Voltage Output—Rectangular waveshape, positive-going from
ground. (DC voltage available when selected by internal jump-
er) Ranges are 40mV, 0.4V, 4V into 1 MQ; 20mV, 0.2V,
0.4V into 50 Q2. Amplitude accuracy is within 1% (415°C to
-+35°C); within 2% (0°C to -}50°C). Repetition rate is approx
1 kHz.

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.
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POWER REQUIREMENTS

Line Voltage Ranges— 100, 110, 120, 200, 220 and 240 V AO
*+10%; internally selectable with quick-change jumpers.

Line Frequency— 50 Hz to 66 Hz.

Option 5, Line Frequency Change (50 - 400 Hz)—Converts the
R7623 to 50 - 400 Hz operation (not available for 7623).

Max Power Consumption— 180 Watts, 2.0 Amps at 115V line,
60 Hz. Cooling is provided by a fan for both models.

DIMENSIONS AND WEIGHTS

DIMENSIONS 'HEIGHT WIDTH LENGTH
in cm in cm in cm
7313, 7613, 7623 11.4 28.9 8.7 22.1 24.0 60.9
R7313, R7613, R7623 5.25 13.3 19.0 48.2 24.7 62.9
SINGLE-WIDTH 5.0 12.7 2.8 71 14.5 36.9
PLUG-INS
DOUBLE-WIDTH 5.0 12.7 5.5 14.0 14.5 36.9
PLUG-INS .
WEIGHTS NET DOMESTIC EXPORT
(Approx) SHIPPING PACKED
b kg Ib kg Ib kg
7613, 7623 30.0 13.6 42.0 19.0 55.0 25.0
R7613, R7623
7313, R7313 32.0 14.5 44.0 20.0 57.0 25.8
SINGLE-WIDTH 2.0 0.9 5.0 2.3 10.0 4.5
PLUG-INS
DOUBLE-WIDTH 9.0 4.1 12.0 5.4 17.0 7.7
PLUG-INS

Included Accessories—(For 7623 and R7623) 20-inch cable
(two-pin-to-BNC) (175-1178-00); CRT filter (Gray 378-0625-02).
The R7623 includes rackmounting hardware.

Q>
ORDERING INFORMATION b g
(Plug-ins not included)

7623 STORAGE OSCILLOSCOPE .......................... $2850
R7623 STORAGE OSCILLOSCOPE ......................... $2950
7623 OPTIONS
Option 1  W/0 CRT READOUT ...................... Sub $400
Option 3  EMI MODIFICATION ...................... Add $75
Option 7 W/0 SIG OUT/IN ........................ Sub $50
Option 12 FAST WRITING SPEED CRT ................ Add $500
R7623 OPTIONS
Option 1 W/0 CRT READOUT ..................... Sub $400
Option 3 EMI MODIFICATION ..................... Add $50
Option 5 LINE FREQ CHANGE (50-400Hz) .......... Add $100

(Not available for 7623)

Option 7 W/0 SIG OUT/IN ........................ Sub $50
Option 12 FAST WRITING SPEED CRT ............... Add $500
7623 CONVERSION KITS
040-0630-00 CRT READOUT ............................ $400
040-0631-00 EMI MODIFICATION ........................ $100
040-0629-00 SIG OUT/IN .............................. $50
R7623 CONVERSION KITS
040-0630-00 CRT READOUT ............................. $40

040-0632-00 EMI MODIFICATION ........................ $
040-0633-00 SIG OUT/IN .............................. $50

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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@ VARIABLE PERSISTENCE STORAGE

® DC-to-100 MHz BANDWIDTH
® EXTREMELY BURN RESISTANT CRT

The TEKTRONIX 7613 Storage Oscilloscope offers Variable
Persistence operation with a stored writing speed of 5 div/us
or conventional (nonstorage) operation. Stored traces can be
viewed up to 60 minutes on a display area of 8 x 10 div (0.9
cm/div). The 7613 CRT is extremely burn resistant and doesn’t
require any special operating precautions.

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible with
all 7000-Series plug-ins. Bandwidth determined by mainframe
and plug-in unit, see Storage FAMILY Vertical System Specifi-
cation Chart.

odes 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.

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 7B53A or
7B53AN.

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

CRT AND DISPLAY FEATURES

Variable Persistence Storage CRT—Internal 8 x 10 div (0.9
cm/div) graticule with variable illumination.

Option 6, Special Internal Graticule (Spectrum Analyzer)—
Internal 8 x 10 div (0.9 cm/div) with variable illumination in-
cluding LIN, LOG and FREQUENCY markings.

Accelerating Potential— 8.5 kV.
Phosphor—P31.

Non-Store Mode—For displaying waveforms in the conventional
(non-storage) mode.

‘lore Mode—For displaying waveforms utilizing the variable

persistence storage feature.

Stored Writing Speed—Greater than 5 div/us.

7000-SERIES STORAGE FAMILY

7613 NEW

Save—Prevents erasing and storing additional displays, also
extends viewing time in variable persistence mode.

60.0
w
s
= SAVE TIME
= MAX
Es"j SAVE TIME /
SOE RANGE
0S50
<
s
0 1.0
% 0.5 NORMAL STORAGE OPERATION
0.1 1.0 5.0
STORED WRITING SPEED
div/us

Storage View Time—(See chart) may be increased by select-
ing SAVE and adjusting for reduced viewing brightness with
SAVE TIME control.

Erase Time— 0.5s or less.

Persistence—Continuously variable, persistence may be turned
off when not needed.

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.

Auto-Focus—Reduces the need for additional manual focusing
with changes in intensity after focus control has been initially
set.

Beam Finder—Limits display within Graticule area.

OUTPUTS/INPUTS

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

-+Gate—Positive pulse of the same duration and coincident
with sweep. Output voltage is 0.5V (£10%) into 508, 10V
(=10%) in 1MQ. Risetime is 20 ns or less into 50 2, output
R is 950 Q@ within 2%. Source is selectable from Main, De-
layed or Auxiliary Gate.

Sig Out—Selected by 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 Stor-
age FAMILY Vertical System Specification Chart. Output R is
950 @ within 2%.

External Single Sweep Reset—Ground closure, rear panel BNC
provides input to reset sweep.

Remote Erase—Ground closure, rear panel BNC provides input
to erase stored trace.

Option 7, Without Signals Outputs/Inputs—Deletes previously
described OUTPUTS/INPUTS.
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-
Series Cameras.
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NEW 7613

CALIBRATOR

Voltage Output—Rectangular waveshape, positive-going from
ground. (DC voltage available when selected by internal jump-
er) Ranges are 40mV, 0.4V, 4V into 1MQ; 20mV, 0.2V,
0.4V into 50 Q. Amplitude accuracy is within 1% (4-15°C to
-+-35°C); within 2% (0°C to -+50°C). Repetition rate is approx
1 kHz.

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.

POWER REQUIREMENTS

Line Voltage Ranges— 100, 110, 120, 200, 220 and 240V AC
+10%; internally selectable with quick-change jumpers.

Line Frequency— 50 Hz to 66 Hz.

Option 5, Line Frequency Change (50 - 400 Hz)—Converts the
R7613 to 50 - 400 Hz operation (not available for 7613).

Max Power Consumption— 180 Watts, 2.0 Amps at 115V line,
60 Hz. Cooling is provided by a fan for both models.

DIMENSIONS AND WEIGHTS
Please refer to the 7623 dimensions and weights chart.
Included Accessories—(For 7613 and R7613) 20-inch cable

(two-pin-to-BNC) (175-1178-00); CRT filter (Gray 378-0625-02).
The R7613 includes rackmounting hardware.

. 7313 OSCILLOSCOPE
| BRADOUT

INTENSITY

® SPLIT-SCREEN BISTABLE STORAGE
® DC-to-25 MHz BANDWIDTH

® EXTREMELY BURN RESISTANT CRT

The TEKTRONIX 7313 Storage Oscilloscope offers Split-Screen
Bistable operation or conventional (nonstorage) operation. It
has a stored writing speed of 5 div/us. Stored traces can be
viewed up to 4 hours on a display area of 8 x 10 div (0.98 cm/
div). The 7313 CRT is extremely burn resistant and doesn’t
require any special operating precautions.

The split-screen storage CRT provides the convenience of stor-
age and conventional displays on the same CRT at the same
time. This capability is useful in many applications. For in-
stance, the operator may wish to store a reference trace and
then view the change in waveform characteristics as he varies
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ORDERING INFORMATION

(Plug-ins not included) O
7613 STORAGE OSCILLOSCOPE .......................... $2500
R7613 STORAGE OSCILLOSCOPE ......................... $2600
7613 OPTIONS
Option 1 W/0 CRT READOUT ..................... Sub $400
Option 3 EMI MODIFICATION .. .................... Add $75
Option 6  SPECIAL INT GRATICULE (Spectrum Analyzer) No Charge
Option 7 W/0 SIG OUT/IN ....................... Sub $50
R7613 OPTIONS
Option 1  W/0 CRT READOUT ...................... Sub $400
Option 3 EMI MODIFICATION ..................... Add $50
Option 5 LINE FREQ CHANGE (50-400Hz) .......... Add $100
(Not available for 7613)

Option 6  SPECIAL INT GRATICULE (Spectrum Analyzer) No Charge
Option 7 W/0 SIG OUT/IN ........................ Sub $50
7613 CONVERSION KITS
040-0630-00 CRT READOUT ............................. $400
040-0631-00 EMI MODIFICATION ... ................... $100
040-0629-00 SIG OUT/IN .............................. $50
R7613 CONVERSION KITS
040-0630-00 CRT READOUT ... ........................ $400
040-0632-00 EMI MODIFICATION ........................ $75
040063300 SIG OUT/IN ... ... .. ... ................ $50

U.S. Sales Prices FOB Beaverton, Oregon

Please refer to General Information page (
_d

NEW 7313 |

circuit components. He does this easily by operating half of
the display in a stored mode and the other half in a conven-
tional mode. Thus, amplitude, duration, and other characteristics
of waveforms displayed in a conventional mode can be adjusted
precisely to the stored reference trace.

VERTICAL SYSTEM

Channels—Two left-hand plug-in compartments; compatible
with all 7000-Series plug-ins. Bandwidth determined by main-
frame and plug-in unit, limited to 25 MHz.

Modes of Operation—LEFT, ALT, ADD, CHOP, RIGHT.
Chopped Mode—Repetition rate is approximately 1 MHz.
Delay Line—Permits viewing leading edge of waveform.

HORIZONTAL SYSTEM
Channels—One right-hand plug-in compartment; compatible with
all 7000-Series plug-ins.
Fastest Calibrated Sweep Rate—20 ns/div with the 7B53A/AN.

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

STORAGE CRT AND DISPLAY FEATURES

Bistable Split-Screen Storage CRT—Internal 8 x 10 div (0.98
cm/div) nonilluminated graticule. Store on either upper or

lower half of screen with nonstore display on other half. Sto:C
on entire screen or nonstore on entire screen. Independe 2

operation on both halves.
Accelerating Potential—4 kV.

badbbdi= il
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Phosphor—P1.

ored Writing Speed—Normal, 500 cm/ms; adjustable to at
east 5000 cm/ms in Enhance Mode.

Storage View Time—Up to 4 hours.

Auto Erase View Time Range— 0.5 or less to at least 12 s after
end of sweep.

Erase Time—300 ms or less.

Enhance Mode—Controls single-sweep writing capabilities of
the storage CRT. Up to 5000 cm/ms or better can be stored
with minimal loss of resolution and contrast.

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

Auto Erase Mode—Viewing time continuously variable up to
12s. The sequence begins with the arrival of the signal. The
signal initiates a sweep. After each sweep, the stored display
is retained and further sweeps are locked out for the viewing
interval selected by the VIEW TIME Control. Then, the display
is erased and the time-base is enabled for the next sweep.
This cycle will automatically repeat itself as long as a signal is
available. The stored display may also be erased by the MAN-
UAL control.

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.

Geam Finder—Limits display within graticule area.

OUTPUTS/INPUTS

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

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

Sig Out—Selected by TRIGGER SOURCE switch. Output voltage
is 25 mV/div (£10%) into 50, 0.5V/div (£10%) into 1 MQ.
The bandwidth depends upon vertical plug-in, see Storage
FAMILY Vertical System Specification Chart. Output R is 950
within 2%.

External Single Sweep Reset—Ground closure, rear panel BNC
provides input to reset sweep.

Remote Erase—Ground closure, rear panel BNC provides input
to erase stored trace. Internally selectable for either or both
halves of CRT.

Option 7, Without Signals Outputs/Inputs—Deletes previously
described Outputs/Inputs.
CAMERA POWER OUTPUT

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

CALIBRATOR

Voltage Output—Rectangular waveshape, positive-going from
ground. (DC voltage available when selected by internal jumper.)
Ranges are 40mV, 0.4V, 4V into 1MQ; 20mV, 0.2V, 04V
into 50 2. Amplitude accuracy is within 1% (415°C to 435°C);
within 2% (0°C to -+50°C). Repetition rate is approx 1 kHz.

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.

POWER REQUIREMENTS

Line Voltage Ranges—100, 110, 120, 200, 220 and 240 VAC
*+10%; internally selectable with quick-change jumpers.

Line Frequency—50 Hz to 400 Hz (7313), 50 Hz to 66 Hz (R7313).

Option 5, Line Frequency Change (50 - 400 Hz)—Converts the
R7313 to 50 - 400 Hz operation (not required for 7313).

Max Power Consumption— 180 Watts, 2.0 Amps at 115V line,
60 Hz. Cooling is provided by a fan for the R7313.

DIMENSIONS AND WEIGHTS

Please refer to the 7623 dimensions and weights chart.

Included Accessories—(For 7313 and R7313) 20-inch cable
two-pin-to-BNC) (175-1178-00); CRT filter (Light Green 378-
0625-08). The R7313 includes rackmounting hardware.

ORDERING INFORMATION

(Plug-ins not included)

7313 STORAGE OSCILLOSCOPE ........ .. ............... $2000
R7313 STORAGE OSCILLOSCOPE . .. . ... ... ... ... ..... .. $2100
7313 OPTIONS
Option 1 W/0 CRT READOUT . .. ... .. ... ... ... Sub $400
Option 3 ~ EMI MODIFICATION .. ... ... ... ........... Rdd $75
Option 7 W/0 SIG OUT/IN ... ... . .. ... ... .. ... Sub $50
R7313 OPTIONS
Option 1 W/0 CRT READOUT . .. .. ... ... . . .. Sub $400
Option 3  EMI MODIFICATION ... .. ... .. .. ... . ... Add $50
Option 5 LINE FREQ CHANGE (50-400Hz) ......... Add $100

(Not required for 7313)
Option 7 W/0 SIG OUT/IN ... ... ... . ......... ... Sub $50
7313 CONVERSION KITS
040-0630-00 CRT READOUT ... ... ... .. .. ... ... ....... $400
040-0631-00 EMI MODIFICATION .. .. ... ... ... ... ....... $100
040-0629-00 SIG OUT/IN ......... ... ... ... .. ... ...... $50
R7313 CONVERSION KITS
040-0630-00 CRT READOUT .. ... .. ... ...... ... ... ....... $400
040-0632-00 EMI MODIFICATION . .. .. .. .. ... ... . ... $75
040-0633-00 SIG OUT/IN ... ... .. ... .. ... ... ........ $50

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

7A11

@ BUILT-IN FET PROBE

@ DC-to-250 MHz BANDWIDTH
(7900 FAMILY)

® 5mV/DIV to 20 V/DIV
CALIBRATED DEFLECTION

FACTORS
® DC OFFSET a3

BANDWIDTH ot

rou i
lzomme o
2,25

AMPLIFIER

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 MQ) 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.

Bandwidth
. ~ MAINFRAME BANDWIDTH | RISETIME
7900 FAMILY 7904 250 MHz 14ns
7700 FAMILY 7704A Opt 9 180 MHz* 2.0 ns
7704A 170 MHz 2.1 ns
R7704 150 MHz 24ns
7600 FAMILY 7603/R7603 100 MHz 35ns
7603N Opt 11++
7500 FAMILY 7504 90 MHz 3.9 ns
7503 90 MHz 3.9ns
7514 90 MHz 3.9ns
7400 FAMILY 7403N/R7403N 60 MHz 5.9 ns
STORAGE 7623/R7623 100 MHz 3.5 ns
e 7613/R7613 100 MHz 3.5 ns
7313/R7313 25 MHz 14 ns

DC to 20 MHz within 2 MHz, 20 MHz bandwidth mode.
15 Hz or less, AC ccupled (lower —3 dB).

*System bandwidth temperature range from +20°C to +30°C.
**Refer to 50-MHz Ruggedized Oscilloscope System.

Deflection Factor— 5 mV/div to 20 V/div in 12 calibrated steps
(1-2-5 sequence). Accuracy is within 2% of GAIN adjustment

0.1 V/div. Uncalibrated VARIABLE is continuous between stepD
and to at least 50 V/div.

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

Range

| smv/div to 50| 0.1 V/div to 1V/ | 2 V/div to 20 v/
mVjdy bdiv div. .

OFFSET RANGE 41V to —1V| 420V to —20V i288¥ to
OFFSET RANGE 1:4 within 1% | 20:1 within 1.5% | 400:1 within 2%
TO OFFSET OUT | 405 mV J0.5mV +0.5mV

200V (DC 4| 200V (DC +4|200V (DC -+

MAX DC Peak AC) (AC| Peak AC) (AC |Peak AC) (AC

COUPLED INPUT Component to 50 | Component to 20 | Component to 40
kHz) MHz) MHz)

MAX AC

COUPLED INPUT +200 V

(DC VOLTAGE)

DC Stability—Drift with Time (constant ambient temperature
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 uV/°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 allow 3
monitoring of the offset voltage. OFFSET OUT source resistancC
is 500 £ within 3%.

Included Accessories—Capacitor-coupler head (011-0110-00);
retractable hook tip (013-0106-00); probe tip ground adapter
(013-0085-00); 3-inch ground lead (nose) (175-0849-00); 3-inch
ground lead (screw-in) (175-0848-00); 12-inch ground lead
(screw-in) (175-0848-02); three miniature alligator clips (344-
0046-00); two insulated sleeves (166-0404-01); probe hook tip
(206-0114-00); probe tip to GR 50 @ termination (017-0088-00);
18-inch cable (offset out) (175-1092-00).

Order 7A11 AMPLIFIER .. ... .. .. ... .. ... ... ... ... $950

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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DC-to-120 MHz BANDWIDTH
(7900 FAMILY)

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

@ 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.

Bandwidth

7000-SERIES OSCILLOSCOPES
7A12

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 1000 div to —1000 div (5 mV/div),
at least 4500 div to —500 div (10 mV/div to 5V div).

Max Input Voltage

. 350 or DG + Peak |
5 mV/div to J 350 V, DC or DC + Peak
: AC at 1 kHz or less for 10 s. )
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.
Common-Mode Rejection Ratio—At least 10:1 at 40 MHz or less.

DC Stability—Drift with ambient temperature (constant line

10 Hz or less, AC coupled (lower —3 dB).
*Refer to 50-MHz Ruggedized Oscilloscope System.

.. W0 [ MaiaE ) SRR L ThEe voltage) 100 xV/°C or 0.01 div/°C or less, whichever is greater.
7900 FAMILY 7904 120 MHz 2.9ns
7700 FAMILY 7704A Opt 9 105 MHz 3.4ns Probes—Are not supplied with the plug-in, and are ordered
7704A 105 MHz 3.4ns separately to fit the application.
o R7704 105 MHz 3.4ns e
7600 FAMILY 7603/R7603 80 MHz 4.4ns OMAENDED
7603N Opt 11* . ] cY ~ FAMILY
7500 FAMILY 7504 75 MHz 47ns 12 Eeol 2% Al
7503 75 MHz 4.7 ns P6053A 3% 7600 7700, 7900
7514 75 MHz 4.7 ns 10 P6065 2% 7313, 7400
7400 FAMILY 7403N/R7403N 55 MHz 6.4 ns 100X P6009 3% All
STORAGE 7623/R7623 80 MHz 4.4ns 1X FET P6201 5% 7500, 7700, 7900
RAMILY 7613/R7613 80 MHz 4.4ns
7313/R7313 25 MHz 14 ns Order 7A12 AMPLIFIER . ... .. .. ... .. ... ... .. .. ... .. $900

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

7A13

® DC-to-105 MHz BANDWIDTH
(7900 FAMILY)

® 1mV/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 either FULL or 5 MHz for best
displayed noise conditions during low-frequency applications.
The 4+ 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 10V 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.

More — 51




7000-SERIES OSCILLOSCOPES

7A13

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.

Bandwidth

7900 FAMILY 7904 105 MHz 3.4 ns
7700 FAMILY 7704A Opt 9 100 MHz 3.5ns
7704A 100 MHz 3.5 ns
R7704 100 MHz 3.5ns
7600 FAMILY 7603/R7603 75 MHz 5.0 ns
7603N Opt 11*
7500 FAMILY 7504 75 MHz 4.7 ns
7503 75 MHz 4.7 ns
7514 75 MHz 4.7 ns
7400 FAMILY 7403N/R7403N 55 MHz 6.4 ns
STORAGE 7623/R7623 75 MHz 5.0 ns
FAMILY 7613/R7613 75 MHz 5.0 ns
7313/R7313 25 MHz 14 ns

DC to 5 MHz within 500 kHz, 56 MHz bandwidth mode.
10 Hz or less, AC coupled (lower —3 dB).

*Refer to 50-MHz Ruggedized Oscilloscope System.

Deflection Factor— 1 mV/div to 5V/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. R in =~ ¢, is
available in the 1mV to 50 mV/div range, selectable by an
internal switch.

Signal Range

DC Stability—Drift with Time (constant ambient temperature
and line voltage): Short Term; 1 mV P-P or 0.1 div, or leﬂ
(whichever is greater) over any 1-minute interval after 20 minute

- 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 uV RMS) or less at 1 mV/div; 0.2 div or less at 2mV/
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, 45 mV); electrical zero, 0.5 mV or less;
Vc output R, approx 15 kQ.

Common-Mode Rejection Ratio

I I |
ClMRR Specifica\tion (4 mV/divIto 50 mV/div qnly)
=== P-P Amplitude Sinusoid Test Signal
T2 20,000:1
=
g 10,000:1
Z
L g
) =
5 20 e o s e s e ol e e e - o
L 10 1000:1
< \\
a N\
N /
vi4 Verification Points \\
N\,
1 ] J 100:1
DC 10 kHz 100 kHz 1 MHz 10 MHz 100 MHz
FREQUENCY

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

Probes—Are not supplied with the plug-in, and are ordered
separately to fit the application.

Max Input Gate Current— 0.2 nA or less from 0°C to -}-35°C;
2nA or less at 4+35°C to +50°C.

52

COMMON-MODE ~
SIGNAL RANGE | +10V 00N +500V P6011 1.5% All
MAX DC P6065 1.5% 7313, 7400
o PRk e | =40V +400V 4500 V 10X P6053A 1.5% 7600 7700, 7900
at 1 kHz or less) P6055 1.5% All
MAX AC
E8ieiEo meur 4500V 100X P6009 1.5% All
Order 7A13 AMPLIFIER .. ... ... .. ... .. .. ... ........ $1250

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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® 25 Hz-to-120 MHz BANDWIDTH @
(7900 FAMILY) i Gimnenon

® 1 mA/DIV to 1A/DIV

7

(3 :
CALIBRATED DEFLECTION o/
FACTORS -y
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CURRENT PROBE INPUT

ROy

“ TA14

CURRENT PROBE AMPLIFIER

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, 4-UP or INVERT, as is BANDWIDTH, FULL or
20 MHz.

Probes are not supplied with the 7A14 and are ordered separate-
ly to fit the application. The P6021 and P6022 AC current
probes are recommended for use with the 7A14.

Deflection Factor—1 mA/div to 1A/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.

Probes—Are not supplied with the plug-in, and are ordered
separately to fit the application. The P6021 and P6022 AC
current probes are recommended.

® DC-to-80 MHz BANDWIDTH
(7900 FAMILY)

® 5mV/DIV to 10 V/DIV
CALIBRATED DEFLECTION
FACTORS

® 500 »V/DIV at 10 MHz
(X10 GAIN)

.The 7A15A and 7A15AN are wideband plug-in amplifiers for all
7000-Series mainframes. They feature constant bandwidth over
all the deflection factor settings. The two vertical mainframe
channels allow the 7A15A/AN to be used alone, or with another
vertical unit for dual-trace operation. Polarity of the display is

7000-SERIES OSCILLOSCOPES

7900 FAMILY 7904 55 120 6.4 2.9
7700 FAMILY 7704A Opt 9 50 105 7.0 3.4
7704A 50 105 7.0 3.4
R7704 50 105 7.0 3.4
7600 FAMILY 7603/R7603 50 80 7.0 4.4
7603N Opt 11*
7500 FAMILY 7504 45 75 7.8 4.7
7503 45 75 7.8 4.7
7514 40 75 7.8 4.7
7400 FAMILY 7403N/R7403N 40 55 8.8 6.4
STORAGE 7623/R7623 50 80 7.0 4.4
FAMILY 7313/R7313 50 80 7.0 4.4
7613/R7613 24 25 15 14

20 MHz within 3 MHz, 20 MHz bandwith mode.
25 Hz or less (+20°C to 475°C) 30 Hz or less (0°C to —20°C).

With P6021 (lower —3 dB).
*Refer to 50 MHz Ruggedized Oscilloscope System.

Input Characteristics

MAX PULSE CURRENT

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

250 Hz or less with P6022 (lower —3 dB).

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

MAX VOLTAGE

600V (DC + peak AC)

600 V (DC -+ peak AC)

DC SATURATION 05A 02A

0.03 @ at 1 MHz, increas-

0.03 © at 1 MHz, increas-
INSERTION IMPEDANCE ing to 0.7 Q at 175 MHz.

ing to 1.0Q at 60 MHz.
Order 7A14 AMPLIFIER

An optional current-loop adapter is available for the 7700-,
7600- and 7400-mainframe calibrator output.
Order 012-0259-00

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

7A15A and 7A15AN

selectable. The 7A15A/AN can also be used in the horizontal
channels for X-Y operation. The 7A15AN does not incorporate
CRT READOUT; all other specifications are identical.

Bandwidth

7900 FAMILY 7904 80 MHz 4.4 ns

7700 FAMILY 7704A Opt 9 75 MHz 4.7 ns
7704A 75 MHz 4.7 ns
R7704 75 MHz 4.7ns

7600 FAMILY 7603/R7603 65 MHz 5.4 ns
7603N Opt 11*

7500 FAMILY 7504 60 MHz 5.9 ns
7503 60 MHz 5.9 ns
7514 60 MHz 5.9ns

7400 FAMILY 7403N/R7403N 50 MHz 7.0 ns

STORAGE 7623/R7623 65 MHz 5.4 ns

EAMILY 7613/R7613 65 MHz 5.4 ns
7313/R7313 25 MHz 14 ns

10 Hz or less, AC coupled (lower —3 dB).
*Refer to 50-MHz Ruggedized Oscilloscope System.

More — 53




NEW 7A16A

7000-SERIES OSCILLOSCOPES

7A15A and 7A15AN

Deflection Factor—5 mV/div to 10 V/div in 11 calibrated steps
(1-2-5 sequence). X1 GAIN accuracy is within 2% with X1
GAIN adjusted at 10 mV/div. X10 GAIN (increases sensitivity
to 500 uV) accuracy is within 10% at 10 MHz bandwidth
throughout deflection factor settings. Uncalibrated VARIABLE
is continuous between steps and to at least 25 V/div.

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

Max Input Voltage—DC coupled 250V (DC - Peak AC), AC
component 500V P-P max, 1kHz or less. AC coupled 500V
(DC -+ Peak AC), AC component 500V P-P max, 1 kHz or less.

@ DC-to-225 MHz BANDWIDTH
(7900 FAMILY)

® 5mV/DIV to 5V/DIV
CALIBRATED DEFLECTION
FRCTORS

VABARLE (CALI)
VOLTS/DIV

The 7A16A is a wideband plug-in amplifier for all 7000-Series
mainframes. It features constant bandwidth over the deflec-
tion 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.

Bandwidth

| maFRAME | BANDWIDTH | RISET
7900 FAMILY 7904 225 MHz 1.6 ns
7700 FAMILY 7704A Opt 9 170 MHz* 21ns
7704A 160 MHz 2.2ns
R7704 150 MHz 2.4 ns
7600 FAMILY 7603/R7603 100 MHz 3.5ns

7603N Opt 11**
7500 FAMILY 7504 90 MHz 3.9ns
7503 90 MHz 3.9 ns
7514 90 MHz 3.9ns
7400 FAMILY 7403N/R7403N 60 MHz 5.9ns
STORAGE 7623/R7623 100 MHz 3.5ns
EAMICY 7613/R7613 100 MHz 3.5ns
7313/R7313 25 MHz 14 ns

DC to 20 MHz within 3 MHz, 20 MHz bandwidth mode. 10 Hz or less,
AC coupled (lower —3 dB).

*System bandwidth temperature range from -420°C to +430°C.
**Refer to 50-MHz Ruggedized Oscilloscope System.
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Probes—Are not supplied with the plug-in, and are ordered

separately to fit the application. O
1X P6011 2% All
P6065 (7A15A) 2% 7313, 7400
10X P6053A (7TA15A) 3% 7600
P6061 (7A15AN) 3% All
100X P6009 3% Al
1X FET P6201 5% 7500, 7700, 7900
Order 7A15A AMPLIFIER ...... ... ... . ... .. ... ... ... . ... $280
Order 7A15AN AMPLIFIER .. ... .. ... ... ... ... ........... $250

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

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.

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 0.01 div/°C. Drift time (ambient temperature and
line voltage constant) 0.02 div in any one minute after 1 hour
warm-up.

Probes—Are not supplied with the plug-in, and are ordered
separately to fit the application.

T ATTENUATION | RECOMMENDED _ RECOMMENDED |
e _Famity
1X P6011 All

0% P6053A 3% 7600 7700, 7900
P6065 2% 7313, 7400
100X P6009 3% All
1X FET P6201 5% 7500, 7700, 7900
Order 7A16A AMPLIFIER ... .. ... ..... ............... $475

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

Bandwidth
ﬁ LOW COST | maNFRAME | BANDWIDTH | RISETIME
7900 FAMILY 7904 150 MHz 2.4 ns
® DC-to-

DC-to-150 MHz BANDWIDTH 7700 FAMILY 7704A Opt 9 150 MHz 2.4 ns
(7900 FAMILY) 7704A 150 MHz 2.4ns
® 50 mV/DIV CALIBRATED R7704 150 MHz 2.4ns
DEFLECTION FACTOR 7600 FAMILY ;283(4“66&311* 100 MHz 3.5ns
@ EASY-TO-CUSTOMIZE 7500 FAMILY 7504 75 MHz 5.0 ns
7503 75 MHz 5.0 ns
7514 75 MHz 5.0 ns
7400 FAMILY 7403N/R7403N 50 MHz 7.0 ns
7623/R7623 100 MHz 3.5 ns
,?Zﬁ?{‘f's 7613/R7613 100 MHz 3.5 ns
7313/R7313 25 MHz 14 ns

*Refer to 50-MHz Ruggedized Oscllloscope System.

Deflection Factor—Adjustable to 50 mV/div. There is no step
attenuation.

The 7A17 is a unique wideband, plug-in amplifier for all 7000- Input Z—50 Q.
Series mainframes. It is optimized electrically and mechanically
for “do it yourself”’ design and modification. Max Input Voltage—5V RMS.

Probes—Are not supplied with the plug-in, and are ordered

The layout of the circuit board assembly provides, in addition separately o fit the application.

to that of the amplifier, a blank soldering pad matrix and a

ground plane surface totaling approximately 40 square inches. COMMENDED | ‘sv‘\s‘TEVM , RECOMUENDED
This area may be used for installation of application oriented . ] mYee @ | AccumacY | = FAMILY @
circuits. Mainframe power is identified and available on.the 10X P6056 Ad]ustable All
circuit board. The front subpanel is prepunched with various e o AdJustable i
sizes and shapes of holes allowing additional mounting of con-
Oectors switchies, indicators; etc 1X FET P6201 AdJustable 7500, 7700, 7900
t Ll ’ .
U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page Ordel’ 7A17 AMP”FIER .................................. $95
7A18 and 7A18N
Bandwidth
. | MAINFRAME | BANDWIDTH | RISETIME
® DC-to-80 MHz BANDWIDTH 7900 FAMILY 7904 80 MHz 4.4ns
(7900 FAM".Y) 7700 FAMILY 7704A Opt 9 80 MHz 4.4 ns
7704A 80 MHz 4.4 ns
® 5mV/DIV to 5V/DIV R7704 75 MHz 47ns
DEFL
CALIBRATED DEFLECTION 7600 FAMILY 7603/R7603 75 MHz 4.7ns
FACTORS 7603N Opt 11*
7500 FAMILY 7504 60 MHz 5.9 ns
7503 60 MHz 5.9 ns
7514 60 MHz 5.9 ns
7400 FAMILY 7403N/R7403N 50 MHz 7.0 ns
STORAGE 7623/R7623 75 MHz 4.7 ns
FANILE 7613/R7613 75 MHz 4.7 ns
7313/R7313 25 MHz 14 ns

10 Hz or less, AC coupled (lower —3 dB).

The 7A18/7A18N are dual-trace plug-in amplifiers for use with “RePIjo el WP dusdizanbsclicasope; Systom.

the 7000-Series mainframes. They are the basic building block

for 3- or 4-trace operation. They feature constant bandwidth Deflection Factor— 5 mV/div to 5V/div in 10 calibrated steps

or all deflection factors, 5 operating modes (CH 1, CH 2, ALT, (1-2-5 sequence). Accuracy is within 2% with GAIN adjusted
‘HOP, ADD), tri'gger source se|ectivity and co|°r.keyed control at 10 mV/div. Uncalibrated VARIABLE is continuous between

grouping. The trace IDENTIFY function is operative on 7A18 steps and to at least 12.5 V/div.

only. The 7A18N does not incorporate CRT READOUT, all

other specifications are identical. Input R and C— 1 MQ within 2% ; =~20 pF.

More — 55




7000-SERIES OSCILLOSCOPES

7A18 and 7A18N

Max Input Voltage—DC Coupled: 250V (BDC + 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 10:1, DC to 50 MHz.

Probes—Are not supplied with the plug-in, and are ordered
separately to fit the application.

1X P6011 2% Al
P6065 (7A18) 2% 7313, 7400
10X PGO53A (7A18) 3% 7600
P6061 (7A18N) 3% All
100X P6009 3% Al
1X FET P6201 5% 7500, 7700, 7900
Order 7A18 AMPLIFIER ... .. ... ....... .............. $535
Order 7R18N AMPLIFIER ... ... ... ... ..... . ............. $500

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

7A19

@ DC-to-500 MHz BANDWIDTH
(7900 FAMILY)

® 10 mV/DIV to 1V/DIV
CALIBRATED DEFLECTION
FACTORS

@ OPTIONAL =500 ps
VARIABLE DELAY LINE

The 7A19 is a high performance, wide bandwidth, single-trace
plug-in amplifier designed primarily for use with the 7900 and
7700-FAMILY mainframes, but is compatible with all 7000-Series
mainframes. The polarity of the display is selectable, either
normal or inverted.

Deflection Factor— 10 mV/div to 1V/div in 7 calibrated steps
(1-2-5 sequence). Accuracy is within 3%.

Input R—50 Q.

Option 4, Variable Signal Delay—Permits matching the transit
time of two preamps and probes to better than 50 ps. The
range is £500 ps.

Bandwidth

T N ATNFRAME " BANDWIDTH |  RISETIME

7900 FAMILY 7904 500 MHz* 0.8 ns

7700 FAMILY 7704A Opt 9 250 MHz* 1.5ns
7704A 200 MHz 1.8 ns
R7704 175 MHz 2.0ns

7600 FAMILY 7603/R7603 105 MHz 3.4ns
7603N Opt 11*

7500 FAMILY 7504 100 MHz 3.5ns
7503 100 MHz 35ns
7514 100 MHz 35ns

7400 FAMILY 7403N/R7403N 65 MHz 5.4 ns

STORAGE 7623/R7623 105 MHz 3.4ns

FAMILY 7613/R7613 105 MHz 3.4ns
7313/R7313 25 MHz 14 ns

1 kHz, AC coupled (lower —3 dB).
*System bandwidth temperature range from -20°C to +-30°C.
**Refer to 50-MHz Ruggedized Oscilloscope System.

Max Input—2 watts RMS or 50 div Peak in both the AC and DC .v

coupled mode. 200V (DC + Peak AC) in the AC coupled mode.

Probes—Are not supplied with the plug-in, and are ordered
separately to fit the application.

 ATTENUATION | RECOMMENDED | SYSTEM RECOMMENDED
. _ TYPE ACCURACY _ FAMILY
10X P6056 4% All
100X P6057 4% All
1X FET P6201 6% 7500, 7700, 7900
Order 7A19 AMPLIFIER ... ... .. ... ... .. ... ... ... ... .. $500
7A19 OPTION
Order Option 4 VAR SIG DELAY ............ ... ... . Add $200

7A21N

@ BANDWIDTH TO 1 GHz
(7900 FAMILY ONLY)

® LESS THAN 4V/DIV -
DEFLECTION FACTOR =

@ SINGLE AND DIFFERENTIAL Q R
INPUTS

@ POSITIONING CONTROL

The 7A21N plug-in is designed
specifically for the AC coupling
of high frequency or fast risetime
signals directly into wide band-
width CRT of the 7904 Oscillo-
scope. Two front panel input con-
nectors allow either single-end-

DIRECT ACCESS
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ed or differential operation (internally selected). Vertical trace
positioning is accomplished by a front panel control.

The direct access feature of this plug-in dictates by-passing
the 7904 vertical amplifier. Hence the vertical mode switching
is inoperative and the use of the other preamps in the vertical
channel adjacent to the 7A21N is not possible. Small inter-
connection boards with coupling cables to accomplish this are
supplied with each 7A21N. CRT READOUT is inoperative when
the 7A21N is installed. The 7A21N is compatible only with the
7900-Family Oscilloscopes.

Bandwidth—20 kHz to 1 GHz.
Deflection Factor—Less than 4 V/div.

Input Z—50 Q.

Max Input Voltage— 25V DC, 100V pulsed AC.
Order 7A21N DIRECT ACCESS .

Included Accessories—Interconnecting board assembly.

h
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7000-SERIES OSCILLOSCOPES

7A22

‘ DC-to-1 MHz BANDWIDTH

® 10 »V/DIV to 10V/DIV
CALIBRATED DEFLECTION
FACTORS

© 100,000:1 CMRR

© SELECTABLE UPPER and LOWER
—3dB POINTS

® DC OFFSET
® 10 »V/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 uV/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
‘vhen 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 xV/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 0.1 Hz. (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.

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 xV/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.

Max Input Gate Current—Differentially measured, 40 pA

4-25°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 (425°C) and =*=20 div (+50°C) at 10 uV/div (AC
coupled).

*With constant temperature. See DC STABILITY specifications.

Signal and Offset Range

GOMMON-MODE v | Lo

SIGNAL RANGE +500V

MAX DC GOUPLED

INPUT (DG - PEAK +15V 200V +500 V

AC AT 1 kHz OR LESS)

MAX AG COUPLED 4500 V _

INPUT (DC VOLTAGE) DC rejection, at least 4 x 10°:1
1V ERTRY 4100V | 1000 V

DC OFFSET RANGE to to to to
—1v —0V —100V | —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 or less, measured tan-
gentially.

Overdrive Recovery— 10 us or less to recover within 0.5% of
zero level after removal of a test signal applied for 1s (signal
amplitude 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)

¥ A veriFication poINTs

100,000:1
/ l
1 div — di DC COUPLED -~
RV 2dte —lomVidl: e coupLEpLt
3 20,0001
T \
10,000:1
° 7
: e
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£ v/ G COURLED 20 mV /div — 10 V/div
& /
@ 1,000:1 -~ 3
= =
— =
§ // A N 800:1 i
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= // I~ —— =
0
z
o
H
H
o
o
100:1
10 Hz 100 Hz 1 kHz 10 kHz 100 kHz

FREQUENCY

Probes—Are not supplied with the plug-in, and are ordered
separately to fit the application.

P6052
1X and 10X (Selectable) 2% All
100X P6009 2% All
Order. 7A22 AMPLIFIER . .. .o iniinoisisimsihs o e g s $575

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

7B50 and 7B51

7B50 7B51
FEATURES OF BOTH TIME BASES

® 5ns/DIV to 5s/DIV CALIBRATED TIME BASE
® PEAK-TO-PEAK AUTO TRIGGERING

e TRIGGERING TO 100 MHz
o SINGLE-SWEEP OPERATION

The 7B50 and 7B51 Times Base units are recommended for
use with the 7400, 7500, 7600 and Storage FAMILIES to pro-
vide 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 in operation; the 7B51
being the DELAYING SWEEP and the 7B50 the DELAYED
SWEEP. The 7B50 also has a horizontal amplifier input for un-
calibrated X-axis deflection from an external source. The cali-
brated TIME/DIV range is from 5ns/div to 5s/div. The 5ns/
div rate is obtained with the X10 MAGNIFIER.

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 —
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.
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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.

Both units can be used singly in all 7000-Series mainframes,:

Characteristics are common to both units unless otherwise noted.

Sweep Rate— 0.05 us/div to 5s/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.

TIME/DIV. | UNMAGNIFIED ~ MAGNIFIED
| Jidfsee0 0°C to +15°C to | 0°C to
‘ ; 185°C +50°C +35°C -50°C
5s/div to 0.1s/
dy ad Gzus | ow 4% a5% 5%
div
ig/né?‘{div to 0.5 2% 39, 2.5% 4%

DELAYING SWEEP (7B51 ONLY)

Delay Time Multiplier Range— 0 to 10 times the TIME/DIV set-
ting from 5s/div to 1 us/div.

Differential Delay Time Measurement Accuracy— 5 s/div to 1
s/div: *(1.5% of measurement 4+ 0.3% of full scale); 0.5
s/div to 1 us/div: £(1% of measurement 4 0.3% of full scale).
Full scale is 10 times the DELAY TIME/DIV setting. Accuracy
applies over the center 8 major DTM divisions from +15°C
to +35°C.

Jitter— 1 part or less in 50,000 of X10 the main TIME/DIV set(
ting. -

TRIGGERING
COUPLING TRIGGERING MIN SIGNAL REQUIRED
, | FREQUENCY RANGE INT EXT
AC 30 Hz - 10 MHz 0.3 div 150 mV
10 MHz - 100 MHz 15 div 750 mV
30 kHz - 10 MHz 0.3 div
AC LF REJ* 150 kHz - 10 MHz 150 mV
10 MHz - 100 MHz 1.5 div 750 mV
AC HF REJ 30 Hz - 50 kHz 0.3 div 150 mv
DG DC - 10 MHz 0.3 div 150 mV
10 MHz - 100 MHz 1.5 div 750 mV

*Will not trigger on sinewaves of 3 div or less INT or 1.5V 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.

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 500V (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 3.5V to —3.5V in EXT, at least +35V to —35V in
EXT = 10.

EXT HORIZONTAL INPUT (7B50 ONLY)

Deflection Factor—Minimum deflection factor is 90 mV/c\i;G
within 10 mV/div when in EXT source with variable fully CWj
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.
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7000-SERIES OSCILLOSCOPES
7B50 and 7B51

Typical Frequency Response

AC 16 Hz 500 kHz

AC LF REJ 50 kHz 500 kHz
AC LF REJ - 10 15 kHz 500 kHz
AC HF REJ — 10 16 kHz 75 kHz
AC HF REJ 16 Hz 120 kHz
DC DC 500 kHz

® 5ns/DIV to 5s/DIV
CALIBRATED TIME BASE

©® CALIBRATED MIXED SWEEP
® TRIGGERING to 100 MHz
©® SINGLE-SWEEP OPERATION

@ OPTIONAL TV SYNC-
SEPARATOR TRIGGERING

The 7B53A and 7B53AN Dual Time Bases are recommended for
use with the 7400, 7500, 7600 and Storage FAMILIES to provide
bandwidth/sweep speed compatibility. Both time bases have
identical characteristics except the 7B53AN does not incorpo-
rate CRT READOUT.

These Dual Time Bases feature four sweep display modes:
normal, intensified delaying, delayed and mixed.

Normal Sweep (nondelayed) is selected when the DLY'D TIME/
DIV switch is pushed in and set to the same sweep rate as
the TIME/DIV switch. The switches will latch in this mode.

Intensified Delaying Sweep is accomplished by pulling out the
DELAYED SWEEP TIME/DIV knob. The delaying (main) sweep
is intensified for a period of time determined by the delayed
sweep setting. The intensified zone may be initiated at any point
on the delaying sweep determined by the DELAY TIME MULT
(DTM). The DELAYING and DELAYED TIME/DIV controls can
be independently set. MAIN TRIGGERING controls are used to
control the delaying sweep.

Delayed Sweep is selected by pushing in the DELAYED SWEEP
TIME/DIV knob. The intensified segment of the delaying sweep
is now displayed over the full 10 div of the CRT. The delayed
sweep may be operated in either a ‘“‘triggered” or “‘runs-after-
delay” mode.

Mixed Sweep is accomplished by pulling the VARIABLE knob
out, combining the slower and faster sweep speeds into one

display. The main sweep is displayed at the slower speed from
‘he beginning of 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.

Order 7B50 TIME BASE ...... ... . ..................... $450
Order 7B51 TIME BASE ...................... ... ... ... $575

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

TV SYNC

Option 5, TV Sync Separator Triggering—Permits stable internal
Line or Field rate triggering from displayed composite video
or composite sync waveforms. Conventional waveform displays
and measurements can be made from standard broadcast or
closed-circuit TV systems, domestic or overseas, with up to
1201-line, 60-Hz field rates. Individual lines can be displayed
with the delayed sweep features. The wide range of delayed
sweeps permits accurate alternate-frame color-burst observa-
tions in the PAL color system.

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 12.5s/div. The variable control is in-
ternally switchable between main, delayed sweep and variable
main sweep holdoff.

Sweep Accuracy—Measured over the center 8 div.

5s/div to 0.1 s/

div and 0.2 us/
div to 0.05us/ 3% 4% 3.5% 5%

div

50 ms/div to 0.5
ns/div 2% 3% 2.5% 4%

Delay Time Multiplier Range— 0 to 10 times the DELAY TIME/
DIV setting from 5 s/div to 1 us/div.

Differential Delay Time Measurement Accuracy— 5 s/div to 1
s/div: *(1.4% of measurement 4+ 0.3% of full scale); 0.5 s/div
to 1us/div: =*(0.7% of measurment +0.3% of full scale).
Full scale is 10 times the DELAY TIME/DIV setting. Accuracy
applies over the center 8 major DTM divisions from +15°C
to 435°C.

Jitter— 1 part or less in 20,000 of X10 the TIME/DIV setting.

Triggering

AC z -10 MHz 0.3 div

10 MHz - 100 MHz 1.5 div

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
DG 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 1.5V EXT below 120 Hz.
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7000-SERIES OSCILLOSCOPES

NEW 7B53A and 7B53AN

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 500V (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 4+1.5V to
—1.5V in EXT, at least 4+15V 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, delayed sweep and variable main sweep
holdoff.

Sweep Accuracy—Measured over the center 8 div.

Internal Trigger Jitter— 1 ns or less at 75 MHz.

External Trigger Input—Max input voltage is 500 V (DC - pealO
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 4-1.5V

to —1.5V 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

OWER —5dB T UPPER 848
‘ L AC 40 Hz 2 MHz
At g AC LF REJ 16 kHz 2 MH
iv an 5 o o 9 o 2z
Se/div to 0.05 4% 5% 4.5% 6%
us/div AC HF REJ 40 Hz 100 kHz
50 ms/div to 0.5 o 2 - o DC DC 2 MH
werdie 3% 4% 3.5% 5% Z
Delayed Sweep Gate—Output voltage is approximately 3.5V Order 7BOR TIME BASE ........cconssonncnigu svmnsinss $850
into at least 10 k@ shunted by 100 pF or less. Risetime is 50 ns Order 7B53AN TIME BASE . ... ... .. ... ... ............. $750
or less, output R is 1kQ within 10%. Gate is available at the
DLY'D TRIG IN connector when the delayed sweep source 7B53A/AN OPTION .
switch is set to INT. :
Order Option 5 TV TRIGGERING .. ...... ... ... . ... . . .. Add $60

Triggering

30 Hz - 10 MHz 0.3 div
10 MHz - 100 MHz 1.5 div

DC DC - 10 MHz 0.3 div 100 mV
10 MHz - 100 MHz 1.5 div 500 mV

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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FEATURES OF BOTH TIME BASES
® 2ns/DIV to 5s/DIV @ TRIGGERING TO 200 MHz

CALIBRATED TIME BASE
® PEAK-TO-PEAK AUTO ©® SINGLE-SWEEP OPERATION

TRIGGERING

The 7B70 and 7B71 are horizontal TIME-BASE units intended
primarily for use with the 7700-FAMILY 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 uncalibratedo
X-axis deflection from an external source.

MR Lbsaad 1



7000-SERIES OSCILLOSCOPES

The calibrated TIME/DIV range is from 2 ns/div to 5 s/div. The
Qns/div rate, obtained with the X10 MAGNIFIER, complements
he risetime capability of the 7700-FAMILY 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 -+ or —
SLOPE this mode is completely automatic. The other triggering
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.

@oth units can be used singly in all 7000-Series mainframes,
r in combination to add the delaying-sweep function. Inde-
pendent dual-sweep operation is possible only in mainframes
with two horizontal amplifiers using CHOP or ALT modes.

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 12.5 s/div.

Sweep Accuracy—Measured over the center 8 div, with the
7704A mainframe calibrator.

div and O.éus/

div to 0.02 us/ 3% 4% er g
div

ig/rg?‘{div to 0.5 29 3% 2.5% 4%

7B70 and 7B71

DELAYING SWEEP CHARACTERISTICS (7B71 ONLY)
Delay Time Multiplier Range— 0 to 10 times the TIME/DIV set-
ting from 5s/div to 1 us/div.

Differential Delay Time Measurement Accuracy— 5s/div to 1
s/div: *(1.5% of measurment 4+ 0.3% of full scale); 0.5 s/div
to 1us/div: (1% of measurement 4 0.3% of full scale).
Full scale is 10 times the DELAY TIME/DIV setting. Accuracy
applies over the center 8 major DTM divisions from -+15°C
to 4+35°C.

Jitter— 1 part or less in 50,000 of X10 the TIME/DIV setting.

TRIGGERING

5 30 Hz - 20 MHz 0.3 div 75 mV

20 MHz - 200 MHz 1.5 div 375 mV

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 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 1.5V EXT below 120 Hz.

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 415V to —15V in
EXT = 10.

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-FAMILY mainframes)

: UPLIN oV dB UPPER
AC Gl 16 Hz 100 kHz
bC DC 100 kHz
Order 7B70 TIME BASE .. ... ... ... ... .. ... ... ........ $625
Order 7B71 TIME BASE ... ... ... ... ..o .. $725

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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7B92

® 0.5ns/DIV to 0.2s/DIV
CALIBRATED TIME BASE*

® TRIGGERING to 500 MHz*

© DISPLAY SWITCHING—
ALTERNATE DISPLAY OF
INTENSIFIED DELAYING &
DELAYED SWEEPS

The 7B92 is recommended for use with the 7700 and 7900
FAMILIES. Its exceptionally fast sweep (500 ps/div) ideally
matches the ultra-high bandwidth of the 7900 FAMILY and pro-
vides full bandwidth triggering for the 7700 FAMILY. Since the
7B92 uses only one horizontal compartment it permits usage
of the other horizontal compartment for specialized measure-
ments.

The 7B92 features four display modes: normal, intensified de-
laying sweep (controlled contrast), delayed sweep and alter-
nate.

Normal Sweep (nondelayed) is selected when the DLY’D TIME/
DIV switch is pushed in and is set to the same sweep rate
as the TIME/DIV switch. The switches will latch in this mode
and the delayed sweep time base automatically goes to a
zero delay mode.

Intensified Delaying Sweep is accomplished by pulling out the
DELAYED SWEEP TIME/DIV knob. The delaying sweep is
intensified for a period of time determined by the delayed
sweep setting. Intensity of the delaying sweep is set with the
INTENSITY control, concentric with the POSITION control on
the plug-in. Intensity of the delayed sweep (intensified portion)
is controlled by the mainframe intensity. The intensified zone
may be initiated at any point on the delaying sweep deter-
mined by the DELAY TIME MULT (DTM). The DELAYING and
DELAYED TIME/DIV controls can be independently set. MAIN
TRIGGERING controls are used to control the delaying sweep.

Delayed Sweep is selected by pushing in the DELAYED SWEEP
TIME/DIV knob. The intensified segment of the delaying sweep
is now displayed over the full 10 cm of the CRT. Intensity of
the delayed sweep is controlled by the mainframe intensity.
The triggering event can be displayed with the delayed sweep
by setting the DTM at or near zero. When the two TIME/DIV
controls are latched together, zero delay is automatically
selected and the MAIN TRIGGERING controls initiate the de-
layed sweep.

Alternate mode is accomplished by pressing the TRACE SEP-
ARATION control. Pressing the control causes it to unlatch
and the display to alternate between Intensified Delaying Sweep
and Delayed Sweep. The repetition rate is determined by
the duration of the delaying sweep. When unlatched, the TRACE
SEPARATION control is used to move the delaying sweep up-
ward from 0 to 4 divisions.

*The two fastest sweep speeds (0.5ns/div and 1 ns/div) are not usable

in the 7700-FAMILY mainframes, also internal triggering is limited to
250 MHz.
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DELAYING SWEEP

LY
Sweep Rate—10 ns/div to 0.2s/div in 23 steps (1-2-5 se(j
quence). The uncalibrated VARIABLE is continuous between
steps and to 0.5s/div. Variable control is internally switchable
between delaying and delayed sweeps.

Sweep Accuracy—Measured over the center 8 div in the 7900-
FAMILY Oscilloscope mainframe.

—

~ +15°C to +35°C to +50°C
0.2 s/div within 4% within 5%
All other within 3% within 4%

sweep rates

Delay Time Multiplier Range—0 to 9.9 times the TIME/DIV
setting from 0.2 s/div to 10 ns/div (0 to 1.98 seconds).

Differential Delay Time Measurement Accuracy— 0.2 s/div:
*+(1.4% of measurement 4+ 0.3% of full scale); 0.1s/div to
0.1 us/div; £(0.7% of measurement + 0.3% of full scale);
50 ns/div to 10 ns/div: £(1.5% of measurement + 0.5% of
full scale).

Absolute Time Measurement Accuracy—(Measurement from start
of Delaying Sweep.) 0.2 s/div to 1 us/div: Within 1% of full
scale plus differential time measurement accuracy; 0.5 us/div
to 0.1 us/div: Within 1% of full scale plus differential time
measurement accuracy plus 0.1 us; 50 ns/div to 10 ns/div:
Within 1% of full scale plus differential time measurement ac-
curacy plus 20 ns.

Full scale is 10 times the DELAY TIME/DIV setting. Accuracy
applies over the center 8 major DTM divisions from —-15° >
to 4+35°C. )

Jitter—1 part in 50,000 of maximum available delay time or
500 ps whichever is greater. (Not applicable for first 2% of

available delay range.)

Triggering
_COUPLING TRIGGERING MIN SIGNAL REQUIRED
' ~ FREQUENCY RANGE INT EXT

30 Hz - 20 MHz 0.5 div 100 mV

P 20 MHz - 500 MHz 1.0 div 500 mV

AG LF REJ 30 kHz - 20 MHz 0.5 div 100 mV

20 MHz - 500 MHz 1.0 div 500 mV

AC HF REJ 30 Hz - 50 kHz 0.5 div 100 mv

o6 DC - 20 MHz 0.5 div 100 mV

20 MHz - 500 MHz 1.0 div 500 mV

HF Sync—Triggering frequency range is from 100 MHz to 500
MHz with increased sensitivity, this mode may be used with any
coupling mode except AC HF REJ.

Single Sweep—Triggering requirements are the same as nor-
mal sweep. When triggered, sweep generator produces one
sweep only until manually or remotely reset.

Internal Trigger Jitter— 50 ps or less at 500 MHz.

External Trigger Input—Selectable 50 2 or 1 MQ inputs. Max
input voltage 250V (DC 4 peak AC) for 1 MQ input; approx

1 watt average for 50 © input. Input R and C is approx 1M£
paralleled by approx 20 pF. LEVEL range is at least 43.5

to —3.5V in EXT, at least +35V to —35V in EXT = 10.



Q DELAYED SWEEP

weep Rate— 0.5 ns/div to 0.2s/div in 27 steps (1-2-5 se-
quence). The uncalibrated VARIABLE is continuous between
steps to at least 0.5 seconds. Variable control is internally
switchable between delaying and delayed sweeps.

Sweep Accuracy—Measured over the center 8 div in the 7900-
FAMILY Oscilloscope mainframe.

TIME/DIV . +15°C to +35°C | 0°C to +50°C
0.1 s/div to within 3% within 4%

50 ns/div

0.2 s/div and within 4% within 5%

20 ns/div to 1 ns/div

0.5 ns/div within 5% within 6%

HF Sync—Triggering frequency range is from 100 MHz to 500
MHz with increased sensitivity.

Internal Trigger Jitter— 50 ps or less at 500 MHz.

7000-SERIES OSCILLOSCOPES

7B92
Triggering
~ COUPLING ~ MIN SIGNAL REQUIRED
i ENCY RAN L

z 30 Hz- 20 MHz | 0.5 div 100 mv

20 MHz - 500 MHz 1.0 div 500 mV

DC - 20 MHz 0.5 div 100 mv

pe 20 MHz - 500 MHz 1.0div 500 mV

External Trigger Input—Selectable 50 2 or 1MQ inputs. Max
input voltage 250V (DC + peak AC) for 1 MQ input; approx
1 watt average for 50 @ input. Input R and C is approx 1 MQ
paralleled by approx 20 pF. LEVEL range is at least 43.5V
to —3.5V.

Order 7B92 TIME BASE ... ... ......................... $1400

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

7CT1N

® TESTS SEMICONDUCTOR e
DEVICES TO 05W " ———

posimion i
o |

® 10nA/DIV TO 20 mA/DIV ® =
VERTICAL DEFLECTION FACTORS ||

0.5V/DIV TO 20 V/DIV
HORIZONTAL DEFLECTION
FACTORS

® LIGHTED KNOB SKIRTS
FOR SCALE FACTOR READOUT

@ EASY TO OPERATE

CURVE TRACER

The 7CT1N Curve Tracer is a plug-in unit for use in TEKTRONIX
7000-Series Oscilloscope Systems. Characteristic curves of
small-signal semiconductor devices to power levels up to 0.5
watt can be displayed. The 7CT1N operates in either vertical
compartment. Horizontal deflection is achieved through a front
panel source which drives the external input of either a vertical
or horizontal plug-in unit installed in the mainframe’s hori-
zontal compartment.

A variable collector/drain sweep produces a maximum peak
voltage of at least 250 volts; a base/gate step generator pro-
duces up to 10 calibrated current or voltage steps. Ranges
of step amplitudes are 1uA/step to 1mA/step for current
and 1 mV/step to 1 V/step for voltage. Maximum power output
is 0.5 watts. In addition, the unit has a vertical display ampli-
fier with deflection factors ranging from 10 nA/div to 20 mA/div
and a horizontal display amplifier with deflection factors rang-
ing from 0.5 V/div to 20 V/div.

A front panel button switches the base/gate step generator
utput from current steps of the same polarity as the collector/
rain sweep for checking transistors, to voltage steps of the
opposite polarity of the collector/drain sweep for checking
FETS in the depletion region. This button also internally
switches the test fixture leads so that one test socket can be
used to test both transistors and FETs.

The OFFSET control allows the base/gate step generator out-
put to be offset at least 5 steps in the aiding or opposing di-
rection for conveniently checking the enhancement region
of FETs.

A —=1000 button increases the sensitivity of the vertical dis-
play amplifier to 10 nA/div allowing leakage current measure-
ments. When the button is pressed, the collector/drain supply
is changed from a sweeping output to a DC output for check-
ing leakage currents without looping aberrations.

CHARACTERISTICS
COLLECTOR/DRAIN SUPPLY

e

2 20 ::
Voltage Range 0-75V 0-30V 0-75V 0-300V
Maximum 240 mA 60 mA 24 mA 6 mA
Current

Maximum Open Circuit Voltage—Within =20%. Maximum short
circuit current, within 30%.

Series Resistance—Automatically selected with horizontal
volts/div switches. Peak power is 0.5W or less, depending
upon control settings.

High Voltage Warning—When the horizontal volts/div switch
is in the X10 position, a flashing warning light appears on the
front panel indicating that dangerous voltages may exist at the
test terminals.

STEP GENERATOR

Transistor Mode—Step amplitude range is 1 uA/step to 1 mA/
step, 1-2-5 sequence. Maximum current (steps plus aiding
offset) is X15 amplitude setting. Maximum voltage (steps plus
aiding offset) is at least 13 V. Maximum opposing offset cur-
rent is at least X5 amplitude setting.

FET Mode—Step amplitude range is 1 mV/step to 1V/step,
1-2-5 sequence. Voltage amplitude (steps plus aiding offset)
is X15 amplitude setting, 13V maximum. Source impedance
is 1k = 1%.

More — 63
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7CTIN

Accuracy—Incremental; within 3% between steps. Absolute;
within = (8% -+ X0.3 amplitude setting).

Step Polarity—The step generator polarity is the same as the
collector/drain supply in the transistor mode and opposing in
the FET mode.

Number of Steps—Selectable in one step increments between
0 and 10.

Offset—Selectable from 0 to 5 steps. Polarity aid(s) or op-
pose(s) the step polarity.

Vertical Deflection Factors— 10 nA/div to 20 uA/div with the
—+1000 control activated. 10 uA/div to 20 mA/div in the X1
mode.

Vertical Display Accuracy—Within 5% in the X1 mode. With-
in 5% =£0.2nA per displayed horizontal volt when in the
—-1000 mode.

Horizontal Deflection Factors—Selectable: 0.5V, 2V, 5V, or
20 V.

7CTIN Horizontal Display Accuracy—Within 5% plus the de-
flection factor accuracy of the plug-in being driven. The plug-
in would be a vertical or horizontal amplifier (such as the
TEKTRONIX 7000-Series plug-ins) with a 100 mV/div deflection

64

factor and an input R of at least 50 k2 and would be used in

the horizontal compartment of the 7000-Series Oscilloscopo

mainframe.

Included Accessories—Test Fixture (013-0128-00) with two sets
of test terminals, one with TO-5 basing and the other with TO-18
basing.

Order 7CTIN CURVE TRACER .. .......................... $400

OPTIONAL ACCESSORIES

Adapters—For transistors with long leads.
Order 013-0069-00 ...........c.ituimnmmminneneennnns $6.60

For transistors with TO-3 or TO-66 basing.
Order 0H8=0070-01 " . ..« wie's w2 Vioras wie e e b b s s s wme $5.50

Diode Test Fixture—Holds axial-lead diodes.
Order 013=D07200 .. .. ... ovhdicnnwitoimsmoud s idme e o $6.60

Adapter Box—Allows mounting of additional semiconductor
sockets. Order 013-0073-00 .............ccciuenunnnn $4.40

Power Transistor Socket—For power transistors with hook
leads. Order 013-0074-00 .............ciiiniueuennn.. $9.50

Diode Test Adapter—Production test fixture for rapid handling.
Order 013-0079-00 . .......c.iuirinimeiiieaneannan.. $29.00

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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(/0 DIGITAL DELAY READOUT
T0 7% DIGITS

@ DELAY BY TIME OR EVENTS
@ 100ns to 1s DELAY TIME
@® 1ns RESOLUTION

@® LESS THAN 2.2 ns JITTER

@ 0.5ppm (*2ns) ACCURACY

i
1, B0 mam  owiteavaour LstAtr T
gy R

® DELAY INTERVAL CRT DISPLAY

The 7D11 Digital Delay plug-in provides a means of accurate
and stable delayed triggers for measurements requiring low
jitter and precision time delays. With the capability of being
used in any compartment of a 7000-Series mainframe equipped
with CRT READOUT, the 7D11 provides a variety of outputs.
Upon the receipt of a trigger, the 7D11, in the Delay By Time
mode, counts a highly accurate clock and at the selected
delay time, delivers a delayed trigger to its front panel con-
nector and to the mainframe in which it is installed. (See Fig 1.)

In the Delay By Events mode, the 7D11 will count arbitrary
trigger events, periodic or aperiodic, and will deliver an out-
C:nut after the preselected count has been reached. In both

“modes, the delay time or the number of events to be counted
is selected by a single front panel control.

The 7D11 generates signals which are applied to the vertical
channel and Z-axis to aid in obtaining the proper delay. In-
stalled in a vertical compartment, the CRT will display a wave-
form that lasts for the duration of the delay interval. This
waveform can be displayed together with the signal waveform

!
{
{
1
t
4

|
.
|

Fig. 1: 0.2 us time marker delayed 4.9998 ms by the 7D11 and displayed at

C ns/div.

7000-SERIES OSCILLOSCOPES

7D11 NEW

on which the 7D11 is triggered. From a vertical compartment,
the 7D11 can trigger a timebase, such as a 7B70, 7B53A or
another 7D11, through the internal mainframe trigger path.

In any horizontal compartment, the 7D11 will generate a blank-
ing pulse for the duration of the delay interval. This provides a
display similar to the “A Intensified By B” mode of conventional
delayed sweep operation. (See Fig 2.) When used in the A
Horizontal compartment, the 7D11 B Sweep delay mode con-
trols will permit the B Sweep to either run or be triggerable
after the delay generated by the 7D11. This delay interval is
also available at the front panel for such uses as gated interval
counter measurements and generating pulses of highly accu-
rate width.

In the Delay By Events operation, an external pulse (Events
Start Trigger) may be used to enable counting of the events.
In such applications as a line selector on a video monitor,
the vertical sync pulse is the Events Start Trigger. Then the
7D11 counts “n” number of horizontal sync pulses (Events)
into the field or frame (See Fig 3). In a similar manner, the
origin pulse of a disc memory can be used as the Events
Start Trigger, and the disc clock pulses become the events
that are counted.

For timing measurements requiring a higher degree of accu-
racy than the 0.5 PPM source available in the 7D11, the De-
lay By Time clock may be referenced to an external 1-MHz
timing standard through the EXT 1-MHz input.

Time delay resolution up to 1 ns can be obtained by using the
front panel Fine Delay control.

By setting an internal switch, the indicated delay time is half
the actual delay time. In such applications as TDR, radar tim-
ing, etc., the CRT READOUT would display the ‘“‘one-way-trip”
time.

The 7D11 Digital Delay Unit is very helpful in making measure-
ments under complex timing conditions such as those en-
countered in troubleshooting modern digital circuitry.

20QpS |

0%

Fig. 2: Events Delay Mode (delay equals seven events). The top trace is a
digital wavetrain and the second waveform is its clock. The third waveform
represents the delay interval generated by the 7D11 in a vertical compart-
ment; this began on the 1st clock pulse and ended on the 7th. The lower
trace shows the display obtained with a 7D11 in a horizontal compartment
(double exposure).

More — 65
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NEW 7D11

e (/
B Gate to
o_.. —
TEKTRONIX 631
Video Monitor

V MODE TRIGGERM __ H MODE
[ mm
R Vert B ALT

LEFT

TA16A 01 7871 7870
7 o
Video In
Fig. 3: Digital Delay Analog-Delay operation. The  Fig. 4: The cross hatch signal seen on a Video e o TEKTRONIX R140 NTSG
7D11 triggers Time Base A at the beginning of the Monitor. The B sweep gate of Fig. 3 applied to the Jae Signal Generator
374th line (upper trace). The 7th and 8th vertical monitor shows the 7th and 8th vertical bars un- i Caam)
bars are intensified by Time Base B set by the blanked at the 374th line.
7B71 delay time multiplier. The lower trace shows ¢ . .
video information on the B delayed sweep. Fig. 5. Equipment set up for figures 3 and 4.
EVENTS DELAY TIME DELAY

Events Delay Range—One to 107 events. Digital Delay Range—Normal Mode: 100ns to 1s in 100 ns

increments. Echo Mode: 200ns to 2s in 200 ns increments.
Delay Increment—One event.

Analog Delay—Continuously variable from 0 to at least 100 ns,

Insertion Delay— 35ns +5ns. accuracy within 2 ns of indicated delay.
Recycle Time—Less than 500 ns. Jitter With Internal Clock—2.2 ns or (delay time X 10-7) which-
Maximum Event Frequency—At least 50 MHz. ever is greater.
TRIGGERING Insertion Delay—Zero within 2 ns. p
EXTERNAL TRIGGER Recycle Time—Less than 575 ns. w
SOURCE Int, Line, Ext, Ext —— 10 g . i
! el Time Base— 500 MHz oscillator phase locked to internal or
COUPLING DC, AC, AC LF Rej, AC HF Rej external clock
MAX_INPUT
VOLTAGE 150 V. DC + Peak AC Internal Clock— 5 MHz Crystal oscillator. Accuracy is 0.5 ppm.
LEVEL +3.5V in Ext cor s
RANGE I3V in Ext Lm0 External Clock— 1 MHz within 2%, AC coupled, 50 .
INPUT
R and C 1MQ *+5%, 20 pF 2 pF OUTPUTS
MIN SIGNAL REQUIRED 4 ! 5 :
COUPLING oY Delayed Trigger Out—Amplitude: 2V or greater into open cir-
LY 23 cuit, 1V or greater into 50 2. Risetime into 50 2 Load: 2ns
AC 30 kHz - 10 MHz 0.3 div 150 mV i i . idth:
oM o ot oy or less. Falltime into 50 Q Load: 5ns or less. Pulse width:
200 to 250 ns.
SENSITIVITY | AC LF REJ* | 30 kHz - 10 MHz 0.3 div —
R A e Delay Interval Out—Amplitude: 2V or greater into open cir-
ACHFRE) | 0. %00 T T cuit, 1V or greater into 50 2. Risetime and Falltime: 5 ns or
less. Accuracy: Equal to Delay Interval less 20 to 30 ns.
DC DC - 10 MHz 0.3 diy 150 mV
10 MHz - 50 MHz 1.0 div 750 mV
;W“}EI not trigger on sinewaves of 3 div or less INT or 1.5V EXT below READOUT
20 Hz.
: : Display— 7%z digit with leading zero suppression. ms legend
. ~ EVENTS START TRIGGER , . in Time Delay Mode. Plus (4) symbol reminds the operator
SOURGE External Only : i to add on the FINE DELAY (ns) setting.
COUPLING DC Only Order 7D11 DIGITAL DELAY UNIT ... ... .. . ... .. . . . $1475
\’)"QE(T}\%ZUT 150 V DC + Peak AC U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
LEVEL RANGE | #3V
INPUT
R and C 1 MQ within 5%, 20 pF + 2 pF
SENSITIVITY 40 mV minimum, 30 Hz to 4 MHz; increasing to 100 rr.lv, E
4 MHz to 20 MHz; increasing to 250 mV, 20 MHz to 50 MHz. | F
F
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° TEMPERATURE MODE -

® 1.5kV MAXIMUM
COMMON MODE VOLTAGE

©® PROBE MEASURES ;
TEMPERATURE OR VOLTAGE 1

@ 31,-DIGIT CRT READOUT

The 7D13 is a Digital Multimeter plug-in designed for use in all
7000-Series Oscilloscopes mainframes except those without CRT
READOUT. 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), thus,
temperature may be measured simultaneously with any other
function. Most any NPN transistor can be used as a separate
q;ansor to make small space, “free air,” measurements.

hen the 7D13 is used, the character generator traces out a
3%2-digit display on the face of the CRT, along with a legend
for units like k2, mA, C (temperature).

DC Voltage Range— 0 to 1000V in four ranges. 3 1/2-digit
presentation of 1.999V, 19.99V, 199.9V, and 1000 V full scale.
Accuracy is *0.1% of reading *1 count from --15°C to
+40°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 440°C, *£0.7% of reading =4 counts from 0°C to +50°C.
Maximum 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, 1999 Q, 19.99 ke, 199.9 k2, and
1999 k@ full scale. Accuracy is *£0.5% of reading =1 count
from 415°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 4150°C. Accuracy (-+15°C
to 440°C ambient) is £1°C from —55°C to +125°C, *=2°C
above +125°C. Accuracy (0°C to --50°C ambient) is =2°C
from —55°C to +4125°C, *£3°C above }125°C.

ttling Time— 1.5s or less (voltage, current, and resistance
modes).

Polarity—Automatic indication.

7000-SERIES OSCILLOSCOPES

7D13

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.

Included Accessories—P6058 Voltage/Temperature probe pack-
age (010-0260-00); pair of test leads (003-0120-00).

Order 7D13 DIGITAL MULTIMETER ... .............. ... ... $560
7D13 OPTION
Order Option 2 without P6058 Probe ..... ... ... .. .. .. Sub $65

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.

Temperature is measured by applying the flat surface of the
probe tip to the device to be measured.

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); probe retractable hook
tip (013-0121-00); 5-inch ground lead (screw-in, 175-0848-01);
12-inch ground lead (screw-in, 175-0848-02); two miniature
alligator clips (344-0046-00).

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

The 7D14 is a directly gated digital counter plug-in unit de-
signed for use in all 7000-Series Oscilloscope mainframes
except those without CRT READOUT. It will function in any
plug-in compartment. The 7D14 has three modes of opera-
tion: Frequency— 0 to 525 MHz, Frequency Ratio (A/B)—0
to 105:1, and Totalize— 0 to 108.

The 7D14 counts directly to 525 MHz. The gated approach
makes possible ‘“single event” counting which is frequently
very desirable in rapid burst measurements. The resolution
and accuracy can be improved by increasing the measurement
interval.

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.

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 general-purpose trig-
gering made easier, selective triggering is now possible.

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.
Another advantage is the reduction of circuit loading. One
connection to the oscilloscope deflects the vertical and pro-
vides the input for the counter. 3

FREQUENCY MEASUREMENTS
Input—Channel A, 0 to 525 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

Time Base Stability—Within +0.00005%, 0°C to 450°C am-
bient temperature.

Accuracy—Within = =+ time base.

Long Term Drift— 1 part or less in 107/month.
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Input Characteristics

DC DC to DC to AC Coupling [ AC Coupling
COUPLED | 525 MHz 525 MHz only only
AC 200 kHz to 5 Hz to 10 Hz to 5Hz to
COUPLED 525 MHz 525 MHz 2 MHz 525 MHz*
SENSI- 100 mV P-P 100 mV P-P 800 mV P-P 1.5 graticule
TIVITY (35 mV RMS)| (35 mV RMS) div*
INPUT 50 1 MQ 10 kQ2 Depends on
R&C ~20 pF ~30 pF amplifier
plug-in used
MAX 10V RMS 200 V (DC -+ Peak| 15V (DC -+ | Depends on
VOLTAGE AC) to 5 MHz Peak AC) amplifier
50V DC - Peak | to 2 MHz plug-in used
AC) 5MHz to
525 MHz

*Bandwidth and sensitivity limited by mainframe, sensitivity derated above
150 MHz.

FREQUENCY RATIO

Range—Channel A: 0 to 525 MHz.
Channel B: 10 Hz to 2 MHz.

TOTALIZE
Range— 0 to 108.

Gating—Manual or with an electrical gate. The external gate
input is compatible with the Sweep Gate from the oscilloscope
mainframe. Reset and external gate signals 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 legend.

Display Time— 0.1 to 5s, 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.

Included Accessories—BSM male to BNC female adapter (103-
0036-00).

Order 7D14 DIGITAL COUNTER . ......................... $1400

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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225MHz UNIVERSAL
COUNTER/TIMER

The 7D15 is a Universal Counter/Timer Plug-In unit designed
for use in all 7000-Series Oscilloscope mainframes except those
without CRT READOUT.

The 7D15 offers all of the measurement capabilities known to
the Counter/Timer world such as time interval, period, fre-
quency, frequency ratio, totalize, and manual stop watch.

The performance of the 7D15 is further enhanced by its ability
) display the count interval or the output of the Channel B
Cchmitt trigger shaper on the CRT. By utilizing the 7000-Series
mainframe Vertical Mode switching, these outputs from the
7D15 can be displayed simultaneously with the actual signal
being measured. The Pseudo Gate, which is a high rep-rate
replica of the actual gate (True Gate), is independent of the
Display Time control and therefore a more useful display. Three

500mv

te as the arming input logic allows user to make precise time measure-

ent from third to fifth pulse on CRT display. Counter Ch A is ‘“‘armed”
with leading edge of B Gate while Ch B is ‘“‘armed’” with falling edge of
B Gate. Lower trace is Pseudo Gate of 7D15.

q 1: Oscilloscope controlled digital measurements using the delayed B

7000-SERIES OSCILLOSCOPES

7D15 NEW

displays, the Pseudo Gate, Ch B Schmitt Trigger Output and
True Gate are obtainable from a 7D15 front panel switch and
are also available at a front panel connector.

Another 7D15 feature useful in complex timing or burst re-
lated measurements is its ability to be completely controlled
by the oscilloscope’s delayed or B Gate. ‘“Arming” inputs are
provided for each channel. By using the delayed B Gate to
control the start and stop count points, ‘“visually selective”
measurements can be made at any desired point on the CRT
display. See Fig. 1.

Two identical high speed trigger circuits provide complete sig-
nal processing. Identical trigger circuits also allow ‘‘single
shot” time interval measurements to be made with 10 ns reso-
lution. With repetitive signals, time interval averaging will in-
crease the accuracy of a measurement by a factor of ten or
more.

The high resolution capabilities of the 7D15 are made possible
by a 10-ns clock, one of five clock positions obtainable from
the front panel. A front panel Clock Out connector makes the
selected clock signal available at a front panel connector. This
provides a “time mark” function that is TTL compatible, which
will also drive a 50 2 load.

The Ext Clock In connector allows an external 1-MHz timing
standard to be used for measurements requiring a higher de-
gree of accuracy than that provided by the internal time base.

The 7D15 is compatible in vertical or horizontal compartments
of 7000-Series mainframes. It provides a full 8 digit CRT dis-
play with leading zero suppression, and positioned decimal.
Legend and averaging information appear at the bottom of the
CRT display.

The measurement versatility, high degree of accuracy and reso-
lution, that the 7D15 introduces to the 7000-Series Oscilloscopes,
will contribute significantly to the higher performance measure-
ment requirements of today’s expanding technologies.

5845 10nS

500mv

50my nS 1000X
o — il Bt
Fig 2: The delay time between the input of a delay line (upper trace) and

the output of the delay line (middle trace) is measured digitally. Lower
trace is 7D15 Pseudo Gate display.

More — 69
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200mv

Fig 3: Independent Slope and Level control allows the user to select pre-
cise points on the waveform where the counter starts and stops.

~ MODES OF |
RANGE DC to 225 MHz
FREQUENCY ACCURACY | Resolution = 0.1 Hz minimum
MODE ]
€treq(Hz) = = TB - £ trz 107 - £
RANGE 10 ns to 10° seconds with averaging times
of X1 to X1000 in decade steps.
PERIOD and Resolution: 10 picoseconds
MULTI-PERIOD
MODE ACCURACY 5E
107° kP
€period(s) = * TB * P, * W idv Ll ;7
—_— M
dt
RANGE 6ns to 10° seconds with averaging times
of X1 to X1000.
0.1 ns resolution (usable)
TIME INTERVAL
(Tv” F?ng L CCURACY f 2E,
AVERAGE A ck o K
MODE (NOMINAL) | €Ti(s) =+ TB * A, + — +107° i—d?,i
dt
FREQUENCY RANGE 10-7 to 104
RATIO, CH B/
EXT CLOCK
MANUAL STOP RANGE 0 to 10° seconds
WATCH
TOTALIZE, RANGE 0 to 108 counts
CH B

NOTE: Formulas given where € is the error; TB (dec %) is the
time base accuracy; P, is the period or time interval of un-
known signal; M is the number of averages given; P_, is the
measurement clock period; 7 is the gate time; £, is the fre-
quency of the unknown signal; Enpk equals peak noise pulse
amplitude as presented to Schmitt trigger circuit; dv/dt equals

signal slope at input to Schmitt trigger (volts/second).
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INTERNAL TIME BASE

Crystal Oscillator—Accuracy: Within 0.5 ppm (0°C to +503
ambient.) Long term drift: 1 part or less in 10" per month.
Oscillator is temperature compensated, no warm up is required.

OUTPUT SIGNALS

Clock Out—Logical “1” > 40.5V into 50 2. Logical “0” <
0V into 50 Q. TTL compatible without 50 £ Load (1.6 mA cur-
rent capacity).

A and B Trigger Level—Z_ , =~ 1k, V_, = *0.5V into 1 MQ.

Displayed Waveform (internally connected)—Front panel switch
selects either: “True Gate,” ‘“Pseudo Gate,” or ‘“Channel ‘B’ ”
signal out. Position: controlled by front panel screwdriver
control.

External Display—Located on front panel, same as internal ex-
cept position control has no effect.

Display Mode Switch—Front panel switch allows selection of
readout ‘‘follow or store.”

Display Time— 0.1 to 5s, also a preset position for infinite
display time.

Readout—Eight digit display, the four most significant have
zero suppression. Overflow indicated by “>" arrow.

INPUT SIGNALS CH A & B

Frequency Range (CH B only)—DC coupled: DC to 225 MHa
AC coupled: 5Hz to 225 MHz.

Sensitivity—Ch A and B Inputs: 100 mV P-P.
0.5 divisions of vertical deflection.

Trigger Source:

Input R and C— 1 MQ and 22 pF.
Triggering—Preset Position: Automatically triggers at 0 volts.

Level Control Range (CH A and B Inputs)— 100 mV Range:
+500 mV; 1V Range: £5 Volts; 10V Range: £50 Volts.

Arming Inputs—Input R and C: 10k and 20 pF. Sensitivity
Arm “A”: Logical “1” > 4-0.5V, Logical “0” < -0.2 V. Sensi-
tivity Arm “B”: Logical “1” < 40.2V, Logical ‘0” > —+0.5V.

External Clock In— 20 Hz to 5 MHz.

Reset Front Panel—Reset initiates the instrument, all counters
are affected, including averaging circuits.

Includes Accessories—Two Cables RF 42” (012-0403-00), (Sea-
lectro to BNC connector).

Order 7D15 UNIVERSAL COUNTER/TIMER . . ... ... .. . $1475

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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CONVERTS ANY 7000-SERIES OSCILLOSCOPE TO
AN EXCELLENT SPECTRUM ANALYZER

@® 0 Hz to 1800 MHz IN ONE DISPLAY

@ FULLY CALIBRATED DISPLAYS

@ 300 Hz to 3 MHz RESOLUTION

@ 4:1 RESOLUTION BANDWIDTH SHAPE FACTOR
® 70dB DYNAMIC RANGE

@ INTERMODULATION DISTORTION
70dB BELOW FULL SCREEN

@ SPURIOUS FREE OPERATION
@ AUTOMATIC PHASE LOCK

® —115dBm SENSITIVITY

The 7L12 is a swept front-end spectrum analyzer plug-in for all
7000-Series Oscilloscopes. These run from the rackmounts that
are only 5% inches high, to 500 MHz real-time bandwidth units.
The multiple plug-in concept of the 7000 Series allows simul-
taneous time and frequency domain displays. 7000-Series
mainframes with CRT READOUT will display Reference Level,
dB/div, Frequency Span, Resolution and Time/div on screen.
All display parameters are calibrated and quantitative informa-
tion is displayed on both front panel and CRT READOUT. CRT
READOUT of display parameters is a unique 7L12 feature.

Excellent resolution shape factor (4 to 1) enables the 7L12 user
to measure low-amplitude signals close to full screen signals.
The wide, 3 MHz resolution position of the 7L12 enhances nar-
row pulse spectrum analysis and demodulated waveform mea-
surements.

uch effort has gone into human engineering factors designed
make the 7L12 easier to use and to reduce the chance of
human error. A case in point is the three frequency indication
modes from which the operator can choose. In the maximum

The 7L12 is shown inserted in a 7613, a mainframe featuring
variable persistence. Variable persistence provides selection
of just the right viewing time for Spectrum Analyzer displays.
Also shown is 7D14 Digital Counter for precise frequency mea-
surements, ratio determination and totalizing.

span mode, the frequency dial indication corresponds to the
CRT position of a negative-going marker while the analyzer dis-
plays the maximum frequency span of 1800 MHz. When the fre-
quency span is reduced, the operator has a choice of two fre-
quency indicating modes, START or CENTER. The former,
particularly useful for harmonic and distortion analysis, sweeps
with the indicated frequency corresponding to the extreme left
hand edge of the display. In the center mode, which is primarily
of interest for symmetrical modulation spectra, the center of the
display corresponds to the frequency indicated.

Another human engineering innovation is the RF input and refer-
ence level self-computing differential mechanism. This mech-
anism provides direct readout of the full-screen reference level,
RF attenuation, and maximum input power for linear operation.
Values are presented in dBm on the front panel. The 7000-
Series Oscilloscope mainframes with CRT READOUT will also
display the full screen reference level value in dBm on the
CRT. Further operational ease is provided by color-keyed sec-
tions on the front panel.

More — 71
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7403N
DSCILLOSCOPE
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R7403N

5%-inch rackmount R7403N with 7L12 installed. One of many Spectrum Analyzer configurations possible with the 7L12

and 7000-Series mainframes.

CHARACTERISTICS

Frequency Operating Range—100 kHz to 1.8 GHz continuously
variable; accuracy = (10 MHz + 1% of dial indication).

Frequency Span—Calibrated 500 Hz/div to 100 MHz/div within
5% in 1-2-5 sequence. 0 Hz (analyzer, not swept) and maxi-
mum span (1.8 GHz) modes are also selectable. Span is con-
tinuously variable between steps.

Calibrator— 50 MHz +0.01% —30dBm *0.3 dB. Harmonics of
50 MHz are generated for frequency span calibration.

Reference Level—Selectable —100 dBm to 30 dBm in 10 dBm
steps. Continuously variable between steps.

Log Display Mode Dynamic Range—70dB at 10 dB/div, ac-
curacy 1dB/10dB to a maximum of *£1.5dB over 70 dB range
and 14 dB at 2 dB/div, accuracy 0.4 dB/2 dB for a maximum of
1.0dB over the 14 dB range.

RF Attenuation—0dB to 60dB in 10dB steps = (0.2dB or
1% of dB reading, whichever is greater).

Resolution Bandwidth (6 dB down)— 300 Hz to 3 MHz in decade
steps +20% ; shape factor—4:1, 60 dB to 6 dB.

Video Filter Bandwidth—Automatically selected by the resolu-
tion control.

CW Sensitivity— —115 dBm at 300 Hz Resolution; —108 dBm at
3 kHz Resolution; —100 dBm at 30 kHz Resolution; —90 dBm at
300 kHz Resolution; —80 dBm at 3 MHz Resolution.

Internal Spurious Responses—Less than —100 dBm, referred to
first mixer.

Intermodulation Distortion—Third order: 70 dB down from two
—30 dBm signals. Second order: 70 dB down from two —40
dBm signals (within any frequency span).

Incidental FM—Phase locked mode: 200 Hz (P-P) maximum;
not phase locked: 20 kHz (P-P) maximum.

Display Flatness— *+1.5dB over any selected span with respect
to level at 50 MHz.

Maximum Safe Input Power—RF Attenuation 0 dB: --13 dBm.
(—30 dBm linear operating limit) RF Attenuation 60 dB: 30
dBm (Power rating of attenuator).
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Sweep Rate—1 us/div to 10 ms/div in 1-2-5 sequence continu-
ously variable between steps. Variable control has 100:1 range
in 10 ms/div position to decrease sweep rate to approximately
1 s/div.

Triggering Modes—Normal, Peak-to-Peak Auto, Single Sweep.

Triggering Sources—Vertical amplifier channels line frequency
and free run.

Note about phosphors and graticules—7000-Series mainframes,
except storage versions, are normally shipped with P31 phos-
phor. Slow swept displays sometimes are more easily viewed
with P7 phosphor (an option with most mainframes). Check
mainframe specification before ordering. External spectrum
analyzer graticules for 7000-Series mainframes come with the
7L12 (see included accessories). See mainframe specification
for availability of CRT option with internal Spectrum Analyzer
graticules.

Included Accessories—6-ft BNC cable (012-0113-00); adapter
BNC male to N female (103-0058-00); special spectrum analyzer
graticules (implosion shields 337-1439-01 for 7403N or R7403N,
337-1159-02 for other 7000 Series); Amber light filter (378-
0684-01.

Order 7L12 SPECTRUM ANALYZER ...... ... ... ... ..... $4850

Optional Accessories

DC Block for applying signals riding on a DC potential. Maxi-
mum potential is 50V DC.
Order 015-0221-00

759 to 502 minimum loss attenuator with DC block.
OFder=011E012-00: 1387, S E0RE, SR VAN Bl $25.00

50 to 75 minimum loss attenuator, DC coupled.
Order 011-0057-00

75 to 50 Q attenuator with direct 11.25 dB insertion loss per-
mits display to be conveniently converted to dBmV.

Order 011-00118-00" . .. icavas vonsmsiomsnmesiv: o $35.C

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

'DIMENSIONS | In | cm | WEIGHTS (approx) 1b kg

HEIGHT 50 | 127 | NET 10 45 L
WIDTH 5.5 14.0 DOMESTIC SHIPPING 13 5.9 1
LENGTH 14.5 36.9 EXPORT-PACKED 18 8.2 L
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ONTRODUCTION

These pages represent an overview ‘of'TEK-
TRONIX Sampling. Detailed instrument de-
scriptions follow on succeeding pages.

Sampling is a process in which voltage sam-

ples are acquired from recurring waveforms

and displayed on CRT or other display de-
vice. The sampling technique is also used
in many automated test systems where the
sampled data is “digitized” for direct alpha-
numeric readout or processing by computer.
(Descnbed on other pages in thls catalog)

7000-Series Samplmg

Every 7000-Series mainframe can become a |

sampling oscilloscope with 7-Series sam-
pling and time base plug-ins. The applica-
tions are as varied as the combination pos-
sibilities of mainframes, plug-in units and
plug-in heads. The 7000 Series offers the
wudest chonce of samphng possnbnlmes

Plug-ins
7511 .. .. ..... Sampler
812 ... ... Sampler/ TDR
111 .. ... ... ... Sampler Time Base
mit Dual Delay Line
Sampling Heads ; k
S1 ... ... 350ps .. . 50 @
$2 ... ... .. 75ps .. ... 50 Q
s34 . .. 350ps .. Probe
s4 30ps ... 50 Q
........ 1000ps ..... 1MQ
........... 30ps ... 509

S50 ... ' Pulser
S-52 . . Pulser
3-54 . Pulser

Trigger Recogmzer Heads ~
.e......... 18 GHz Countdown
S$-53 .. ... . General Purpose

560-Series Samplmg

Several samplmg systems are ava;lable for
use in 560-Series mamframes ,

Plug-ins Plug-m Heads
352 2 . S1 S-4
. 32 .82 85
 387/3T7 . 83  S6

, Time Domain Reflectometry
Time Domain Reflectometry or TDR is closely

~associated with sampling oscilloscopes be-
cause the risetimes achieved with sampling

allow best resolution, location and measure-

ment of impedance differences. Time Do-
main Reflectometry is possible with any

sampling system or fast conventional oscil-

loscope, but is easiest and most precise in

systems deS|gned for TDR. Tektronix. Inc.
offers three sampling systems desngned spe-,

cifically for TDR.

In the 7000 Senes—The 7s12 with plug»m'

heads.

om the 560 Series—The 387 and 3T7

For use in CATV, TV and similar applica-
tions—the 1501, with or without oscilloscope.

FOR VERSATILITY:
PLUG-IN HEADS
IN PLUG-IN UNITS

The user of the 7S11 and 7S12 has six plug-
in sampling heads available to him. He can
choose 50-ohm terminated or 50-ohm loop-
through inputs, high impedance inputs, ac-
tive or passive probe inputs. Bandwidths
range from DC to 14 GHz, depending on the
head selected. The user can even operate
the heads at a convenient point away from
the scope by the use of exten-
sion cables.

Time Bases
and Other Considerations

SAMPLING and TDR

The 7T11 Time Base is designed to be used with one or two 7S11 Sampling

Units.

7811, eliminating the need for a time-base plug-in unit.

The 7S12 includes a built-in time base that can also be used with a
For example, a 7S11

and a 7812, with plug-in heads, will operate as a dual-trace sampling system
with the tlme base of the 7512 providing a common time-based sweep. If a
delay line is required, the 7M11 delay line plug-in unit can be used in a vacant
compartment or outside the mainframe. The 7M11 is a passive unit requiring

no power.

7811

S-1 350 ps
S-2 75 ps
S-3A 350 ps
S-4 30 ps
S-5 1000 ps
S-6 30 ps

_7S12—This unit features the flexibility of two
plug-in heads for time domain reflectometry or
For TDR a sampling

general-purpose sampling.
head, usually the S-6 feedthrough head, is
in one compartment.

A pulse generator head is
used in the other compartment as a pulse source.

7812

S-50
S-51
used

S-52
S-53

When the 7S12 is to be used as a general-purpose

sampler,
for the pulse generator head.

a trigger recognizer head is substituted

S-54

Pulse}

18 GHz
Countdown

Pulser

General
Purpose

Pulser
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SAMPLING and TDR

7811

® 2mV/DIV to 200 mV/DIV 1
CALIBRATED DEFLECTION FACTORS

® PLUG-IN SAMPLING HEADS

SAMPLING UNIT

The 7S11 is a single-channel sampling unit for use in all 7000-
Series mainframes. The input configuration employs the sam-
pling “Plug-In Head” concept for maximum application range.
The heads, which mount in the 7S11, cover a bandwidth from
350 MHz to 14 GHz. (See sampling head descriptions.)

The 7S11 can be used in a variety of combinations. Single chan-
nel sampling would use one 7511, with a 7T11 Time Base. Two
7S11’s and one 7T11 would provide dual-trace sampling. One
7S11 and one 7S12 provides dual-trace sampling. 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.

The 7S11 deflection factor is from 2mV/div to 200 mV/div
with a continuous VARIABLE control. The DOT RESPONSE

control optimizes dot transient response in the NORMAL mode.
The SMOOTH position reduces display noise at the more sen
tive deflection factor settings.

The =1V DC OFFSET can be used as a vertical position con-
trol to view any segment of a signal within its range at any
sensitivity, even when portions of the trace are off screen.
The DC OFFSET voltage is available at the OFFSET OUT jack
(X10) for external monitoring.

CHARACTERISTICS

Deflection Factor— 2 units/div to 200 units/div in 7 calibrated
steps (1-2-5 sequence), accurate within 3%. Uncalibrated VARI-
ABLE is continuous (extends deflection factor from 1 unit/div
or less to at least 400 units/div). Deflection factor (i.e., mV/div)
is determined by the plug-in sampling head.

Bandwidth—Determined by the sampling head.
Input Impedance—Determined by the sampling head.

DC Offset—Range, +1 V to —1V or more. Offset Out is X10
the offset voltage within 2%. Source R 10 k2 within 1%.

Delay Range—At least 10 ns (helps compare two signals in a
dual-trace application.

Memory Slash— 0.1 div or less at 20 Hz.
Vertical Signal Out— 200 mV per displayed div within 3%.

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

Weights

Net weight 2 1b 0.9 kg C
Domestic shipping weight ~ 51b ~2.3 kg
Export-packed weight ~10 Ib ~4.5 kg
Order 7511 SAMPLING UNIT without sampling head ..... ... $575
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® 45-ps TDR or 30-ps GENERAL PURPOSE SAMPLER
® 6 PLUG-IN SAMPLING HEADS AVAILABLE

® 3 PLUG-IN PULSE SOURCES AVAILABLE

® 1 TRIGGER RECOGNIZER HEAD AVAILABLE

® 1 TRIGGER COUNTDOWN HEAD AVAILABLE

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-
Pulse Generator Head, the 7S12 has a system risetime of 45
(return from short-circuit termination) and distance range to 32

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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fficient (p) from 2 mp/div to 500 mp/div and in voltage from
mV/div to 500 mV/div. Two-way time or one-way distance to
a discontinuity of interest is read directly from tape dial cali-
brated for time, air polyethylene or your choice of dielectrics.
As a long line TDR, using the S-5 Sampling Head and S-54
Pulse Generator Head, distance calibration extends to 4900 ft
(airline) and discontinuities to twice this distance may be viewed.
System risetime with this combination is 1.5 ns.

én any cable. Its vertical scale is calibrated in reflection

General-purpose measurements may be made by using an S-1,
S-2, S-3A, S-4, S-5 or S-6 Sampling Head with an S-53 Trigger
Recognizer Head or S-51 Trigger Countdown Head. For dual-
trace sampling displays, use a 7S11 Sampling Unit with a 7S12.
The addition of a 7M11 Dual Delay Line provides the signal
delay necessary to view the triggering event when a pretrigger
signal is not available.

CHARACTERISTICS
SYSTEM PERFORMANCE WITH S-6 AND S-52

System Risetime— 35 ps or less for the incident step. 45 ps
or less for the displayed reflection from a short-circuited, 1 ns
test line.

Time and Distance Ranges—Direct-reading tape dial gives cali-
brated, one-way distance to at least 49 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.

ut Characteristics—Nominal, 50-2, feed-through signal chan-
nel (termination supplied). SMA (3-mm) connectors.

Jitter—Less than 10 ps (without signal averaging).

Aberrations— 7%, —7% total of 10% P-P within 1.8 ns of step
with reference point at 1.8 ns from step; +-2%, —2% total of
4% P-P after first 2.5 ns with reference point at 300 ns from step.

TDR SYSTEM PERFORMANCE WITH S-5 AND S-54

System Risetime— 1.5 ns 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, 3240 ft solid poly-
ethelene). Time range is 20 us, round trip.

Pulse Amplitude—At least 4400 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.

SAMPLING and TDR

7512

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— 41V to —1V. Allows open-circuit reflec-
tions to be displayed at full sensitivity. Monitor jack provides
X10 actual DC offset through 10 kS2.

Time/Distance—Tape dial is calibrated in time and distance:
full-scale ranges of 4900 ft, 490 ft, 49 ft (air dielectric); 3200
ft, 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 1 us/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.

Weights

Net weight =5 Ib 2.1 kg
Domestic shipping weight =8 Ib =36 kg
Export-packed weight =13 Ib ~5.9 kg

INCLUDED ACCESSORIES
750 ps rigid “U” delay line (015-1017-01); short-circuit termina-

tion (015-1021-00); TDR Measurement Concepts Book (062-
1244-00); TDR slide rule (003-0700-00).

Order 7S12 TDR SAMPLING UNIT (tape dial in feet)
without sampling heads ... ... .. ... ... .. ... ... .. ... .. $1200

Order Option 3 TAPE DIAL CHANGE (meters) ......... No Charge

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.

Red, 8 inch, Order 012-0179-00 ..................... $1.95
Red, 18 inch, Order 012-0180-00 .................... $1.95
Black, 8 inch, Order 012-0181-00 ................... $1.95
Black, 18 inch, Order 012-0182-00 .................. $1.95
Tape Dial—calibrated in feet, Order 331-0273-00 ......... $8
Tape Dial—calibrated in meters. Order 331-0276-00 ..... $8

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

7T11
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® 10 ps/DIV to 5 ms/DIV
CALIBRATED TIME BASE

©® RANDOM or
SEQUENTIAL SAMPLING

RANDOM

SEQUENTIAL

® EQUIVALENT or
REAL-TIME SAMPLING

® NO PRETRIGGER REQUIRED
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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 nonlinearity
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 1kHz, 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.

TIME-POSITION RANGE—Control selects the time window from
50ms 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.
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gering on signals in the useful sampling range from 10 Hz
above 12.4 GHz. The EXT mode has 50 2, 1 M@, and HF SY
positions, each with its special application advantage. The 50 ©
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.

TRIGGERING CONSIDERATIONS—The unit is capable of trii-

CHARACTERISTICS

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 @ Input—Frequency range is DC to 1GHz in X1 TRIG
AMP mode. Sensitivity range is 5mV to 2V P-P (DC to 1 GHz)
in X1 TRIG AMP, 0.5mV 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
100 V 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
5kHz to 500 MHz in X1 TRIG AMP; 5kHz to 50 MHz in X10
TRIG AMP. Sensitivity range is 50mV to 1V P-P (referred to
the vertical input) in X1 TRIG AMP; 5mV to 1V P-P (referred
to the vertical input) in the X10 TRIG AMP.

*NOTE: 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

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).C



jsplay Scan Rate—Continuously selectable from at least 40
eeps/sec to less than 2 sweeps/sec.

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— 1 V/div within 2%, source R is 10 k@ within 1%.

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

® 75ns TIME DELAY
© SELECTABLE TRIGGER OUT
® 175 ps RISETIME

509 DELAY LINE

Qhe 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.

SAMPLING and TDR

7T11
Weights
Net weight 28 Ib 1.3 kg
Domestic shipping weight ~ 61b ~2.7 kg
Export-packed weight ~11 Ib ~5.0 kg

INCLUDED ACCESSORIES
42-inch BNC 50 Q@ cable (012-0057-01); 10X, 50 Q attenuator
(011-0059-01); SMA (3 mm) male to BNC adapter (015-1018-00);
SMA (3 mm) male to GR874* adapter (015-1007-00).

Order 7T11 SAMPLING SWEEP UNIT ... ..... . ... ..... $1625

Delay Difference— 30 ps or less between channels.
Risetime— 175 ps or less.

Attenuation— 2X within 2% into 50 Q.

Input Impedance— 50 2 within 2%.

Maximum Input Voltage— =5V (DC 4 Peak AC).

TRIGGER OUTPUT

Risetime—~600 ps or less.
Attenuation— 5X within 10% into 50 @ (referred to INPUT).
Output Impedance— 50 © within 10%.

Ambient Temperature—Performance characteristics are valid
over an ambient temperature range of 0°C to 450°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

INCLUDED ACCESSORIES

10-inch BNC cable (012-0208-00); two 2 ns GR cables (017-0505-
00).

e TEKTRONIX 113 Delay Cable has a delay of 60 ns and
‘characteristic impedance of 50 Q. In general it is used in
those sampling applications where the vertical amplifier does
not contain internal delay lines and the triggering of the sweep
is external and signal delay is required.

Characteristic Impedance— 5090 +1 Q.

High Quality Cable—Approx 1.5-dB loss per 100 feet at 1000
MHz. 0 to 50% risetime approx 0.1 ns.

Dimensions and Weights

Height 22% in 57.1 cm
Width 8% in 219 cm
Depth 217% in 55.5 cm
Net weight 44% 1b 20.3 kg
Domestic shipping weight ~60 Ib ~=27.3 kg
Export-packed weight =75 b ~34.1 kg
Order 113 DELAY CABLE ...... ... ... .. .. .. ... ........ $350

*Registered Trademark General Radio Company

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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SAMPLING and
S-1, S-2

® DC-TO-1 GHz BANDWIDTH
® CLEAN TRANSIENT RESPONSE

The 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 352, 355 and 3S6 Dual-Trace Sampling Units, 7S11 Sam-
pling 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 S-1 provides a trigger signal output from the plug-in unit.

RISETIME
350 ps or less.

BANDWIDTH
Equivalent to DC to 1 GHz at 3-dB down.

TRANSIENT RESPONSE
Aberrations as observed with the 284 Pulse Generator are
+0.5%, —39% or less, total of 3.5% or less P-P, first 5ns
following the step transition; 40.5%, —5% or less, total
of 1% or less P-P after 5 ns.

DISPLAYED NOISE

2mV or less, unsmoothed; 1 mV, smoothed.

SIGNAL RANGE
Variable DC offset allows signals between 41V and —1V
limits to be displayed at 2 mV/div. Signals between +2V
and —2V limits may be displayed at 200 mV/div. For best
dot response with random-sampling sweep unit, signal am-
plitude should be less than 500 mV P-P.

INPUT CHARACTERISTICS
Nominally 50 Q. Safe overload is +5V. GR874* input con-
nectors.

WEIGHTS
Net weight =1 b 0.2 kg
Domestic shipping weight =2'lb ~0.9 kg

INCLUDED ACCESSORIES
5-ns, 50-Q RG58 A/U cable (017-0512-00); 10X, 50-Q GR at-
tenuator (017-0078-00).

Order S-1 SAMPLING HEAD .................. $375

® DC-TO-4.6 GHz BANDWIDTH
® DISPLAYED NOISE LESS THAN 6 mV (unsmoothed)

The $-2 Sampling Head is a 75-ps risetime unit with a
50-Q input impedance. It is designed for use with the 352,
355 and 356 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 S-2
provides a trigger signal output from the plug-in unit.

RISETIME
75 ps or less.

BANDWIDTH
Equivalent to DC to 4.6 GHz at 3-dB down.

TRANSIENT RESPONSE
Aberrations as observed with the 284 Pulse Generator 00‘
45%, —5% or less, total of 10% or less P-P, first 2.5ns
following a step transition; +2%, —2% or less, total of
4%, or less P-P after 2.5ns.

DISPLAYED NOISE

6mV or less, unsmoothed; 3 mV, smoothed.

SIGNAL RANGE
Variable DC offset allows signals between 41V and —1V
limits to be displayed at 2mV/div. Signals between 42V
and —2V limits may be displayed at 200 mV/div. For best
dot response with random-sampling sweep unit, signal am-
plitude should be less than 200 mV P-P.

INPUT CHARACTERISTICS
Nominally 50 Q. Safe overload is =5V. GR874 input con-
nectors.

WEIGHTS
Net weight =1 Ib 0.2 kg
Domestic shipping weight =2l ~0.9 kg

INCLUDED ACCESSORIES
5.ns, 50-Q RG213/U cable (017-0502-00); 10X, 50-2, GR
attenuator (017-0078-00).

Order S-2 SAMPLING HEAD .................. $430

OPTIONAL ACCESSORIES

P6040/CT-1 Current Probe, order 015-0041-00 .......... $50
CT-3 Signal Pickoff, order 017-0061-00 ................. $38
P6056 10X Passive Probe, order 010-6056-03 ........... $45
P&057 100X Passive Probe, order 010-6057-03 ........... $45
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Coupling Capacitor, GR874-K*, order 017-0028-00 ...... $
Power Divider GR874-TPD*, order 017-0082-00 ..........
VP-1 Voltage Pickoff “T", order 017-0073-01 ............ $28
GR to BNC Adapter, order 017-0063-00 .............. $7.50

*Registered Trademark General Radio Company

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




SAMPLING HEAD

® COMPACT, 4.5-FT, 100-kQ, 2.3-pF PROBE
® DC-to-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. Up to 2 volts of DC offset
may be used while maintaining a 2-mV/div deflection factor.
The S-3A can be plugged in or attached by an optional ex-
tender for remote use with 7511, 7512, 352, 355, 356 and the
286.

RISETIME
350 ps or less.

BANDWIDTH
Probe only is equivalent to DC-to-1 GHz at 3-dB down.

ANSIENT 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 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 +1V 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.

WEIGHTS
Net weight 31b 1.4kg
Domestic shipping weight ~5'lb ~2.3kg
Export-packed weight ~10 Ib ~4.5kg

INCLUDED ACCESSORIES

10X attenuator head (010-0364-00); 100X attenuator head
010-0365-00); 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).

Order S-3A SAMPLING HEAD ................. $580

SAMPLING and TDR
S-3A, S-4

® 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, 355, 356,
7811, 7812, 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 from a S$-50
Pulse Generator Head are: —10%, +10% or less, total of
20% or less P-P. From 400ps to 25ns following a step
from a 284 Pulse Generator, 0%, +10% or less, total of
10% or less P-P with 284 pulse displayed; after 25 ns, —2%,
+2% or less, total of 4% or less P-P.

DISPLAYED NOISE
5mV or less, unsmoothed; 2.5mV, 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 509Q. Safe overload ==5V. SMA (3-mm) input
connector,

WEIGHTS
Net weight =1 lb ~0.2 kg
Domestic shipping weight ~2¥b ~0.9 kg

INCLUDED 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/;¢-inch
wrench (003-0247-00).

Order S-4 SAMPLING HEAD .................. $875
*Registered Trademark General Radio Company

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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SAMPLING and TDR
$-5

® 1-MQ, 15-pF INPUT IMPEDANCE
® PASSIVE PROBE

® INTERNAL TRIGGER PICKOFF

The S-5 Sampling Head is a low noise, 1-ns risetime sampling
unit with a 1-MQ, 15-pF input impedance. When used with the
included P6010 passive probe the input impedance increases to
10 MQ, 10 pF while maintaining the 1-ns risetime at the probe
tip. A switch on the sampling head selects either AC or DC
coupling of the input.

The S-5 Sampling Head is designed for use with the 7S11,
7512, 352,- 355, 356 and 286 and can be plugged in or attached
by an optional Sampling-Head extender for remote use.

CHARACTERISTICS
RISETIME
S-5 only, 1 ns or less; with 3.5 foot P6010, 1 ns or less.
BANDWIDTH

Equivalent to DC-to-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): aber-
rations +2.5%, —5% or less, total of 7.5% or less P-P within
17 ns after step +1%, —1% or less, total of 2% or less P-P
thereafter. -
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S-5/P6010 (3.5-foot probe properly compensated): aberrations
+5%, —59% or less, total of 10% or less P-P within 25ns
after step; +1%, —1% or less, total of 2% or less P-P there-
after.

DISPLAYED NOISE

S-5 only, 500 uV or less (includes 90% of dots).

$-5/P6010, 5mV or less (includes 90% of dots). 0
SIGNAL RANGE

S-5 only: DC coupled—1V P-P from +1V to —1V. AC
coupled 1V P-P.

$-5/P6010: DC coupled (DC + peak AC)—I0V P-P; AC
coupled, DC voltage—100 V.

INPUT CHARACTERISTICS
S-5 only is 1 MQ within 1% paralleled by 15 pF within 1 pF.
S-5/P6010 is 10 MQ paralleled by approx 10 pF.

ATTENUATION ACCURACY
Probe attenuation is 10X within 3%.

WEIGHT
Net weight =9 oz ~0.2 kg ;
Domestic shipping weight =3 b ~1.4kg r

INCLUDED ACCESSORIES
P6010 probe package (010-0188-00), 50-Q termination (011-
0049-01).

Order S-5 SAMPLING HEAD .................. $375

OPTIONAL ACCESSORIES
P6010 passive 10X probe package, order 010-0188-00 .. $41.00 :
Probe tip-to-BNC adapter, order 013-0084-01 ........ $5.30
Probe tip-to-GR adapter, order 017-0076-00 .......... $8.30
Probe tip-to-GR terminated adapter, order 017-0088-00 . $25.00

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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SAMPLING and TDR
S-6

OPTIONAL ACCESSORIES FOR SAMPLING HEADS
With SMA (3-mm) Connectors

2X 50-Q attenuator, order 015-1001-00 ............ $66.00

5X 50-Q attenuator, order 015-1002-00 ............ 100.00

10X 50-Q attenuator, order 015-1003-00 ........... 72.00

1 3 i ' 50-Q termination, order 015-1004-00 .............. 40.00

| ormmo ‘ . 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

< 50-Q power divider T, order 015-1014-00 .......... 94.00

¢ 0 R 500-ps 50-Q semi-rigid cable, order 015-1015-00 .... 24.00

® DISPLAYED NOISE LESS THAN 5 mV SMA T adapter, order 015-1016-00 ............... 18.00

(UNSMOOTHED) SMA male-to-BNC female adapter, order 015-1018-00  4.50

1-ns 50-Q cable, order 015-1019-00 ................ 22.00

® LOOP-THROUGH INPUT SMA male short-circuit termination, order 015-1020-00  6.60
SMA female short-circuit termination,

order 015-1021-00 ...............ccviiinnnn... 6.60

SMA male 50-Q termination, order 015-1022-00 .. ... 27.50

The S-6 Sampling Head is a 50-Q feed-through unit for
high-speed applications in the 7511, 352, 355, 356 or 286, 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

30 | 35 | b d with S-52 Pulse Gen- 50-Q 2.5X attenuator, order 011-0076-01 .......... 16.50
PE-DIiess. Goipsor lessrids DRservec Wi eamdnso 50-2 5X attenuator, order 011-0060-01 ............ 16.50

i 50-Q 10X attenuator, order 011-0059-01 ............ 16.50
‘ANDWIDTH 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
Pulse aberrations following the step are: +7%, —7% total
of 10% P-P within 1.8 ns of step with reference point at 1.8 ns
from step; +2%, —2% total of 49, P-P after first 2.5ns
with reference point at 300 ns from step.

DISPLAYED NOISE
5mV or less, measured tangentially.

SIGNAL RANGE
+1V to —1V (DC plus peak AC). 1V P-P. DC offset allows
any portion of input signal to be displayed.

INPUT CHARACTERISTICS
Nominally 50-Q, loop-through system, unterminated. SMA
(3-mm) connectors. Maximum safe overload is ==5V.

WEIGHTS
Net weight =1lb 0.2 kg
Domestic shipping weight ~2 |b ~0.9 kg

INCLUDED ACCESSORIES
50-Q termination (015-1022-00); 1-ns, 50-Q cable (015-1019-
00); SMA (3-mm) female-to-female adapter (015-1012-00);

SMA male-to-GR874* adapter (015-1007-00); combination -
wrench (003-0247-00). 3-ft Sampling-Head extender, order 012-0124-00 ........ $64

é-ft Sampling-Head extender, order 012-0125-00 ........ $66
Order S-6 SAMPLING HEAD .................. $875

U.S. Sales Prices FOB Beaverton, Oregon
*Registered Trademark General Radio Company Please refer to General Information page
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SAMPLING and TDR
$-50
S-51

+400mV INTO 500
tr % 25ps

® 25-ps PULSE RISETIME
® 400-mV INTO 50 Q
® PRETRIGGER OUT

The S-50 Pulse Generator Head is a high-speed, tunnel-diode
step generator designed for use in the 7511, 7512, 352, 3S5, 3S§,
285, and 286. The S-50 is also used for verification of sampling
system risetimes. A pretrigger 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%, +1% with a total of 5% or less P-P after
5ns.

PRETRIGGER OUTPUT
Risetime is 400 ps or less. Amplitude into 50 Q 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,
3S5, 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 S-50 provides a pretrigger pulse for
internal triggering of the sampling sweep unit.

WEIGHTS
Net weight =1 Ib 0.3 kg
Domestic shipping weight ~3 b =~1.4kg
INCLUDED ACCESSORIES
500 ps 50 Q semi-rigid coax (015-1015-00).
Order S-50 PULSE GENERATORHEAD ........... $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
signals up to 18 GHz. The S-51 may be used with the 352, 3S5,
356, 7S11 Sampling Units and 7S12 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 subharmonic of the input signal. The output from
the S-51 is available at a front-panel trigger output connector
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.

O

CHARACTERISTICS

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.

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. lJitter 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 7511, 7512, 3S2,
355, 356, 285 or 286.

WEIGHT
Net weight I~ 0.2 kg
Domestic shipping weight ~2 Ib ~0.9 kg
Order S-51 TRIGGER COUNTDOWN HEAD . ..... $500

U.S. Sales Prices FOB Beaverton, Oregon O

Please refer to General Information page
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® 25-ps RISETIME
® 200-mV INTO 50 Q
® 50-0 SOURCE

® PRETRIGGER OUTPUT

The S-52 Pulse Generator Head is a tunnel-diode step gen-
erator designed for use with the 7512 as a high resolution
Time Domain Reflectometer. The S-52 may be powered by
the 7S11, 352, 3S5, 356, 285, or 286 for use as a fast, clean
step signal source.

For TDR applications, the S-52 features automatic bias cir-
cuit control to eliminate effects of tunnel-diode and load
changes. A 50-Q reserve termination minimizes reflections.
The pulse width is sufficient for distances up to 32 feet in any
cable. A pretrigger output allows the S-52 to be operated in
equential sampling systems without a delay line.

ULSE OUTPUT

Risetime is 25 ps or less. Amplitude into 50 Q is at least 200
mV, positive-going. Pulse duration 350 ns, pulse period 8.3
ps within 0.8 us. Pulse aberrations following the step are:
+7%., —7% total of 10% P-P within 1.8 ns of step with
reference point at 1.8 ns from step; +2%, —2% total of 4%
P-P after first 2.5 ns with reference point at 300 ns from step.

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 85ns (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, 3S5, 356, 285, or
286.

OUTPUT CONNECTORS

Pulse output uses a SMA (3-mm) connector. Pretrigger output
uses a BSM connector.

WEIGHTS
Net weight =1 1b 0.3 kg
Domestic shipping weight =2 b =~0.9 kg

INCLUDED ACCESSORIES
500-ps, 50-Q semi-rigid coax (015-1023-00).
Order S-52 PULSE GENERATOR HEAD . .......... $550

SAMPLING and TDR
S-52
S-53

8-53 .
TRIGGER _LEVEL |
RECOGNIZER g~ |

® DC-fo-1 GHz OPERATION
® T10-mV SENSITIVITY

The S-53 Trigger Recognizer Head is intended for use with
the 7512 to permit operation as a general-purpose sampling
system. The $-53 supplies triggering for the 7512 or for other
applications. The S$-53 can also be powered from 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 3 ns within 2ns at the
50% amplitude level. Trigger-to-signal delay is 15ns or
less; jitter is 15ps or less,

POWER REQUIREMENTS
Power is provided from the 7511, 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 =1 Ib 0.3 kg
Domestic shipping weight ~2 b =~0.9 kg

INCLUDED ACCESSORIES
42-inch, 50-Q cable (012-0057-01); 10X, 50-Q attenuator (011-
0059-01).

Order $-53 TRIGGER RECOGNIZER HEAD .. ...... $425

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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SAMPLING and TDR
S-54
285

$-54 .
PULSE GENERATOR
HEAD 7

1-ns RISETIME

LOW ABBERATIONS

400 mV INTO 50 Q

50-0 SOURCE

VARIABLE PRETRIGGER LEAD TIME

The S-54 Pulse Generator Head is a step generator designed
for use with the 7512 as a Long Line Time Domain Reflectom-
eter Unit. The S-54 is also useful as a clean step signal source
in the 7511, 352, 355, 356, 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 ps. 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 OV 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 weight ~1 b 0.3 kg
Domestic shipping weight 2 1b 0.9 kg

INCLUDED ACCESSORIES
BNC T connector (103-0030-00); 8-inch, 50-Q cable (012-0123-
00).

Order S-54 PULSE GENERATOR HEAD .......... $325

84

® 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 delivers the trigger pulse from
the plug-in Head to the front panel of the 285. It makes the

CHARACTERISTICS

S-50, S-52 or S-54 a complete pulse generator package.
POWER REQUIREMENTS

9V 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 3.1 in 51cm
Width 5in 12.7 cm
Depth 8 in 20.3 cm
Net weight 2 b 0.9 kg
Domestic shipping weight ~4 |b ~2.8kg

INCLUDED ACCESSORIES
18-inch trigger output cable (012-0127-00).

Order 285 POWER SUPPLY, without Heads . ... .. $225

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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SAMPLING and TDR
382

® 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, 3T77A
and 3T5 Sampling Sweeps. The unit can be used with sampling
sweep units, or with real time, real time from 5s/div to 0.1
ms/div and sampling from 1 ms/div to 20 ps/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.

O CHARACTERISTICS

SAMPLING HEADS
May be plugged into the Type 352 or located remotely on
the optional 3-ft or é-ft Sampling-Head extenders.

- . . I MINMUM
SAMPLING | RISETIME INPUT  |DEFLECTION | DISPLAYED
HEAD ' ' ‘ FACTOR NOISE
S-1 350 ps 50 ©, GR874* 2 mV/div <2mV
S-2 75 ps 50 Q, GR874 2 mV/div <émV
S-3A 350 ps 100 kQ, 2.3pF | 2mV/div <3mV
S-4 25 ps 50 Q, SMA 2 mV/div <5mV
S5 Tns [1MQ, 15pF BNC| 2mV/div <500 Vv
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 +1V 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

- o

TYPE 3S2 SAMPLING UNIT
A POSITION B POSITION

C OSFSET 41 DUAL-TRACE DT OFFSET £1V

YOLTS/DIV

TYPE -2
SAMPUNG HEAD

B-DELAY RANGE
Channel B display can be continuously positioned in time
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 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).

Order 352 DUAL-TRACE SAMPLING UNIT, without sampling

Reads e 20T B NuEes e S InUROIEmy 0. e o8 $700
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
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SAMPLING and TDR

3T2

® RANDOM OR SEQUENTIAL SAMPLING
® 20 ps/DIV to 100 us/DIV CALIBRATED TIME BASE
® NO PRETRIGGER REQUIRED

The 3T2 Random Sampling Sweep Unit provides a unique,
state-of-the-art advancement in measurement capabilities. This
unit may be used in a 561B, 564B or 568 Oscilloscope, in con-
junction 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
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 pus/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, T pus, 10 ps, 100 us, 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 15V/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.

~ IN RANDOM *‘BEFORE TRIGGER" MODE
RANGE SWITCH REPETITION RATE
1 ms and 100 us 10 Hz
10 ps 100 Hz
1ps 1 kHz
100 ns 10 kHz

86

. Baseme
196V Max

OREGON. U. 5. A,

HORIZONTAL OUTPUT
1V for each division of displayed signal through 10 kQ.

O

PULSE TRIGGERING

SOURCE

REPETITION RATE

AMPLITUDE*

EXTERNAL

10Hz to 100 MHz

10 mV to 250 mV

1-MQ/UHF Sync
input

600 MHz to 3 GHz

(100 V max DC)

EXTERNAL

10Hz to 600 MHz

5mV to 125mV

50-Q input

(5V max DC)

*Either polarity. Minimum rise rate is 150 mV/ps.

' SINEWAVE TRIGGERING

~SOURCE

FREQUENCY

AMPLITUDE

EXTERNAL
1-MQ/UHF Sync
input

10 kHz to 100 MHz
500 MHz to 3 GHz

(4+ polarity)

10 mV to 500 mV
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 3.6kg

Domestic shipping weight =15 b ~6.8kg

Export-packed weight ~20 Ib ~9.1 kg

INCLUDED ACCESSORIES
10X 50-Q attenuator, BNC (011-0059-01); GR-to-BNC female

adapter (017-0063-00); GR-to-BNC male adapter (017-0064-0
Order 3T2 RANDOM SAMPLING SWEEP UNIT . . ...

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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® 140-ps TDR SYSTEM RISETIME

® RHO AND VOLTAGE CALIBRATION
® TIME POSITION LOCATE BUTTON
® DIRECT-READING TO 4920 FT

The 357 TDR Sampler and 377 TDR Sweep Units function to-
gether as a simplified, low-cost, time domain reflectometry
system designed to operate in a 561B or 564B Oscilloscope.

The 357 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
125mV 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
317 is not compatible with other plug-in units, nor are they
itable for use as a general-purpose sampling system.

SAMPLING and TDR
3S7/317

TIME-DISTANCE

o 377 TDR SWEEP

3S7 PERFORMANCE

SYSTEM RISETIME
140 ps or less, for the displayed reflection from a shorted
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 (termination sup-
plied). GR874* connectors.

DC OFFSET RANGE
+1V 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 pus, Tpus or 10us; AIR dielectric reads
0 to 49 ft, 492 ft or 4920 ft; POLY dielectric reads 0 to 32 ft,
324 ft or 3240 ft.

Round-trip time readings are accurate within 1% of indica-
tion. Optional tape dial is calibrated in metric units.

*Registered Trademark General Radio Company
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SAMPLING and TDR
387/317

EQUIVALENT TIME/DIV
100 ps to 1 pus in thirteen calibrated steps, 1-2-5 sequence.
Accuracy is within 3%, after arrival of incident edge of
pulse.

JITTER
20 ps or less with TIME-DISTANCE MULTIPLIER at XO.1.
0.2 ns or less with TIME-DISTANCE MULTIPLIER at X1.
2 ns or less with TIME-DISTANCE MULTIPLIER at X10.

DIELECTRIC
Calibrated for air (492 ft/us or 150 m/us) and poly (324
ft/us or 98.8 m/pus). PRESET position can be front-panel ad-
justed from 324 ft/us to 492 ft/us or greater.

DISPLAY MODES
Repetitive or single sweep, manual or external scan.

HORIZONTAL OUTPUT
1V for each division of displayed signal through 10 kQ.

PULSE SOURCE
Amplitude is 250 mV into 50 Q, reverse terminated.

88

WEIGHT 3S7

=
Net weight =3 |b ~1 kg L
Domestic shipping weight =5 |b ~2kg
Export-packed weight ~9 |lb ~4 kg

Order 3S7 TDR SAMPLER . ................... $575

INCLUDED ACCESSORIES
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-
0081-00); short circuit termination (017-0087-00); TDR Measure-
ment Concepts Book (062-1244-00) TDR Slide Rule (003-0700-
-00).

WEIGHT 317
Net weight ~4 b =2 kg
Domestic shipping weight =5.b ~2kg
Export-packed weight =9 Ib ~4 kg
Order 3T7 TDR SWEEP, tape dial in feet ......... $620

Order 3T7 TDR SWEEP Option 1, tape dial in meters $620

OPTIONAL ACCESSORIES

Tape dial in meters, Order 331-0276-00 .............. $8
Tape dial in feet, Order 331-0273-00 ................. $8

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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@ DETECTS and LOCATES CABLE FAULTS to 10,000 FEET
or 3000 METERS

@ ACCURATE to INCHES for SHORT RANGES
® SELF-CONTAINED RECHARGEABLE BATTERY
® AC OPERATED WHILE BATTERY CHARGES
® LESS THAN EIGHT POUNDS

@ 50-0HM or 75-O0HM SOURCE IMPEDANCE
@ PLUG-IN STRIP CHART RECORDER

@® USE with OSCILLOSCOPE OPTIONAL

PiaseEs e
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L

The 1501 is a portable, battery-operated Time Domain Reflec-
tometer (TDR) used to detect and locate faults and to measure
impedance variations in transmission cables through the use of
test pulses. Resultant reflections from any discontinuities
indicate the seriousness and character of the faults. The 1501
TDR is designed for use wherever communication or power
transmission cable systems are used.

Two types of test signals and operating modes are provided
. narrow pulses (IMPULSE mode) or fast rise long duration
step signals (STEP mode). The step mode is usually preferred
for analytical work; the impulse mode is especially for operating
the presence of noise signals or power voltage on the line.
est pulses are generated within the 1501 and drive the cable
under test through a type “F” connector on the side panel.
Adapters are available to mate with other connector types.
Reflected signals return to the same connector and are termi-
nated by the source impedance, either 50 ohms or 75 ohms—
selectable with an internal switch. The input circuits are auto-
matically protected from voltage on the line up to =100 volts
for frequencies up to 440 Hz. Voltages over 5 volts automatically
AC couple the input, blocking DC and low frequency voltages,
and causing a front panel light to indicate the presence of volt-
age on the line.

The 1501 is designed to be a complete measurement package
when the Chart Recorder (016-0506-00) is plugged in. A strip
chart 4 CM wide by 32.5CM long can be made in about 20
seconds for about 10 cents per chart. For convenience in pre-
viewing each chart or as a substitute for graphic records a
separate oscilloscope may be easily connected to the Vertical
and Horizontal outputs of the 1501. The 323 or 324 SONY/
TEKTRONIX Oscilloscopes are recommended for a size and
style match with the 1501. The TEKTRONIX 211 Oscilloscope
is also recommended. Most any oscilloscope with DC coupled
vertical and horizontal amplifiers having a vertical sensitivity
of 0.2 volts per division and a horizontal sensitivity of 0.5 volts
per division is suitable.

The recorded portion of each chart has ten major horizontal
divisions spaced 2.5 CM apart (about 1 inch) and eight major
vertical divisions spaced 0.5 CM apart. The long (25 CM) hori-
zontal scale provides distance resolution down to an inch or

o for the 500 foot range at 2 feet per division. A direct reading,

n turn, start point delay dial provides the means for precise
distance measurements using an oscilloscope display. Each
chart is 7.5 centimeters longer than the recorded portion to
provide space for handwritten data.

15017 TIME DOMAIN REFLECTOMETER

The chart recorder when installed in the 1501 can be driven by
the 1401A or 1401A-1 Spectrum Analyzer, works especially well
when coupled with a 323. The 1401A has a 50-Q input and
the 1401A-1 has a 75-Q input especially suited for CATV.

CHARACTERISTICS
Test Signal Amplitudes—Step 1V, Impulse 10 V.
Displayed Risetime—1.3 ns (from reflection).
Displayed Impulse Width—1.3 ns (at 50% amplitude).

Displayed Aberrations— |-5%, —5%, total not to exceed 8%
of test signal amplitude within first ten feet, much less thereafter.

Vertical Deflection Factors— 0.5, 1, 2, 5, 10, 20 and 50% (of test
signal amplitude) per division. One division on scope is equal
to one 0.5 centimeter division on chart. Accuracy is 3%.

Displayed Noise (Tangentially measured)—Less than 0.2% using
noise filter mode, or recorded on chart.

Source Impedance—75 ohms within 2% or 50 ohms within 2
% . Selectable with internal slide switch.

Maximum Safe Input Voltage— =100 volts (DC 4 peak AC) for
AC frequencies to 440 Hz.

Horizontal Scale Factors—2, 5, 20, 50, 200, 500 feet per division.
Accuracy within 3%.

Start Point (Delay) Ranges—500 feet and 5000 feet, continuously
variable. Direct distance readout on dial. Accuracy within 2%
of dial setting.

Distance Ranges—0-520 feet at 2 feet/div
0-550 feet at 5 feet/div
0-5200 feet at 20 feet/div
0-5500 feet at 50 feet/div
0-7000 feet at 200 feet/div
0-10,000 feet at 500 feet/div

Metric Calibration (Option 2)—The metric 1501 Options 2 and
3 have scale factors of 0.5, 2, 5, 20, 50 and 200 meters with
delay ranges of 100 and 1000 meters. This allows measure-
ments to be made out to 3000 meters.
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SAMPLING and TDR

NEW 1501

Cable Dielectric—Three choices. Either solid polyethylene, foam
polyethylene with propagation velocity of 0.81, or one other,
adjustable to your choice.

Sweep Rate—Changes from about 40 per second (flicker free)
to 4 per second when noise filter mode is selected. Approxi-
mately 20 seconds when a chart recording is made. Front panel
push button starts the recording. Paper automatically stops
when record is complete.

Sweep Output—O0 to -5 volt ramp within 2%.

Vertical Output—0.2V per chart division. Range limited to
+2V to —2V.

External Pen Drive Input—0.2V per chart division, 1.6 V P-P.

ENVIRONMENTAL CAPABILITIES

Ambient Temperature—Operating: —15°C to -+55°C; Non-
operating: —55° to 4-75°C (without batteries), —40°C to +60°C
(with batteries); Charging: 0°C to +40°C.

Altitude—Operating: 30,000 feet; maximum ambient temperature
rating must be decreased by 1°C/1000 feet from 15,000 feet to
30,000 feet; nonoperating: 50,000 feet.

Vibration—Operating: 15 minutes along each of the 3 major
axes, 0.025 inch peak-to-peak displacement (4 g’s at 55 Hz) 10
to 55 to 10 Hz in 1-minute cycles.

Shock (operating and nonoperating)—30 g’s 12 sine, 11 ms
duration. Two guillotine-type shocks per axis in each direction
for a total of 12 shocks.

Electromagnetic Interference—Meets radiated interference re-
quirements of MIL-1-6181D and MIL-1-16910C over the range
150 kHz to 1 GHz. Instrument must be battery operated.

Humidity—Operating and Storage: 5 cycles (120 hours) to 95%
relative humidity referenced to MIL-E-16400F (Paragraph 4.5.9
through 4.5.9.5.1, Class 4).

POWER SOURCES

External DC Source—Operates from an external DC source of
6V to 16V, requires 5W.

External AC Source—Operates from an external AC source of
90 to 136V, or 180 to 272V; 48 to 440 Hz, 15 W maximum at
115 VAC.

Battery Operation—Removable power pack contains a battery
of 6 size C NiCd cells providing at least 8 hours of operation
with 30 recordings at 20° to 25°C. Power packs may be re-
moved and plugged into AC to recharge the cells or may be
left in the 1501 for recharge. The cells completely recharge in
16 hours. The 1501 may be operated from AC while the cells
recharge or turned off except for recharge.
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DIMENSIONS AND WEIGHTS

1501 O

, ' . in cm
Height 32 8.9
Width w/handle 814 21.6
Depth w/panel cover 10% 27.0
Depth w/handle 13 33.0
. Ib kg |
Weight w/Recorder and Accessories ~8 ~3.6
Net weight w/o Recorder and ~6.5 ~3
Accessories
Domestic shipping weight w/Recorder =13 ~5.9
Export-packed weight w/Recorder ~21 =9.5

TIME DOMAIN REFLECTOMETER MODULE

1501 Included Accessories—Chart recorder (016-0506-00); two
rolls chart paper (006-1658-00); “F’’ male to male adapter (103-
0157-00); “F” female to female adapter (103-0159-00); “F” male
to BNC female adapter (103-0158-00); 8-ft power cable assem-
bly (161-0043-02); cover plate, chart recorder blank (016-0509-
00); TDR concept book (062-1244-00); TDR slide rule (003-
0700-00).

Order 1501 (with recorder) ............................. $1900
Order 1501 Option 1 (without recorder) .................. $1425
Order 1501 Option 2 (Metric version) .................... $1900
Order 1501 Option 3 (Metric version without recorder) .... $1425
OPTIONAL ACCESSORIES (
Chart Recorder, Order 016-0506-00 ................. . $475

323 Oscilloscope with P7 Phosphor—The 323 with high persis-
tance P7 phosphor is highly recommended. Order 323 MOD 08
(with P7 phosphor) ........ e o it s were o fomin® S Abu el LT $950

1501 Convenience Accessory Group—Panel cover (200-0812-00);
neck strap (346-0051-00); accessory pouch (016-0113-03); pro-
tective cover (016-0112-00); Order 020-0053-00 ......... $25

Protective Cover—Waterproof blue vinyl, Order 016-0112-00 $10

Handle Conversion Kit (for two instruments)—For combining an
existing 323 or 324 Oscilloscope with 1501 TDR.
Order 1040-0568-00 . . ... . vio ot vaomnnssmes bis s sniossss $30

Handle Conversion Kit (for three instruments)—For combining
the 1501 with a 323 or 324/1401A or 1401A-1.
Order 040-0596-00 .................coiuuniiinnnunnnnnns $50

Chart Paper—One roll, Order 006-1658-00 ........... $6.85

Power Pack—Extra power pack, identical to the one supplied
with the 1501, allows one power pack to charge while the other

is powering the 1501. Order 016-0119-02 ............... $98
Battery Set—Set of 6 NiCd cells, Order 146-0012-01 .... $23
Adapters

“F” male to BNC female, Order 103-0158-00 .......... $6.25
“F” female to BNC male, Order 013-0126-00 .......... $6.2
“F” female to GR 874", Order 017-0089-00 ............ $ :

*Registered Trademark General Radio Company

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



560-SERIES OSCILLOSCOPES

561B 92 Plug-in oscilloscope

564B 93 Plug-in oscilloscope with storage

564B MOD 121N 93 Plug-in oscilloscope with storage and auto-erase
565 95 Dual-beam oscilloscope with built-jn time bases

285 | 84 Powers one S-Series head

‘ NIM|
PLUG- EC’
SINGLE TRACE SPECIAL PURPOSE
3A75 106 50 mV/div | DC to 4MHz | 90ns 3A8
Operational 102 20 mV/div DC to 3.5 MHz 100 ns
MULTIPLE TRACE 3A10 Trans-
3A3 Dual-Trace 98 100 uV/div DC to 500 kHz 0.7 us ducer 107 10 pV/div DC to 1 MHz 350 ns
3A6 Dual-Trace 99 10 mV/div DC to 10 MHz 35 ns 2B67 Mod 730A :
112 E Anal Plug-ins
3A72 Dual-Trace | 101 70 mv/div. | DC to 650 kHz | 0.54 as SiTE Mod 7068 fgine’ Anelyzer ugTn
3A74 Four-Trace 106 20 mV/div DC to 2 MHz 0.18 us
DIFFERENTIAL ; T'ME.ATB::,E UNITS
2A63 o7 TmV/dlv__| DC to 300kHz | 1.24s | st .
3A3 98 100 pV/div DC to 500 kHz 0.7 ps _RATE | EATURES
3A7 Comparator 100 1 mV/div DC to 10 MHz 35 ns 1 us/div X5 single sweep
3A9 104 10 uV/div DC to 1 MHz 350 ns 3B3 110 0.5 us/div X5 calib delayed
sweep;
SPECTRUM ANALYZER single sweep
3L5 ] 172 I 10 pV/div 10 Hz to 1 MHz 111 0.2 us/div X1 to X50 single sweep

The 560 Series offers 22 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

‘our—trace units. Sampling displays, as well as spectrum analysis

nd raster generation are also available.

3S2 Dual Trace 85 2 mV/div Used with S-Series Heads 372 86 0.2 ns/div X10 random

355 Programmable | 246 2mV/div | Used with S-Series Heads sampling
SAMPLING HEADS 3T5 247 0.1 ns/div calib digital

51 78 50 Q DC to 1 GHz 350 ps Programmable sweep delay

S-2 78 50 Q DC to 4.5 GHz 75 ps TDR SYSTEM

S-3A 79 100 kQ DC to 1 GHz 350 ps 387 87 5 mV/div 140-ps risetime

S-4 79 50 @ DC to 14 GHz 25 ps 377 87 100 ps/div 4920 ft direct-reading

S-5 80 1 MQ DC to 350 MHz 1ns

S-6 81 50 @ DC to 11.5 GHz 30 ps

S-50 82 25-ps Pulse Generator Head

S-51 82 1-to-18 GHz Trigger Countdown Head

S-52 83 25-ps Pulse Generator Head

S-53 83 DC-to-1 GHz Trigger Recognizer Head

S-54 84 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 Test Systems Section,
but can be used with any of the 560-Series plug-ins when digital
readout is not required. The 3S6 and 3T6 Programmable Plug-
Ins are described in the Systems Section.




560-SERIES OSCILLOSCOPES : 1
561B g

® ILLUMINATED PARALLAX-FREE GRATICULE
® X-Y DISPLAYS
® SOLID-STATE MAINFRAME

The TEKTRONIX Type 561B and Type R561B Oscilloscope
have a complete selection of plug-ins that permit changing
measurement capabilities to meet changing measurement needs.
They accept all 2-Series and 3-Series Amplifier and Time-Base
Units except Type 356 and Type 3Té Plug-Ins. See plug-in chart
on reference page 91.

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 ¢cm 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.

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,
40 mV, 400mV, 4V and 40V ground-to-peak squarewave
into 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.

INCLUDED ACCESSORIES FOR TYPE 561B
BNC-post jack (012-0092-00); 18-inch patch cord (012-0087-00).

Order TYPE 561B OSCILLOSCOPE, 5()
.. $69

without plug-in units

Voltage and current amplitude accuracy is within 11,% from
+20°C to +430°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

Operating temperature 0°C to 50°C, operating altitude to
15,000 feet.

POWER REQUIREMENTS
Quick-change, line voltage selection permits operation from

INCLUDED ACCESSORIES FOR TYPE R561B
Mounting hardware (016-0131-00); BNC-post jack (012-0092-

SHITYY ST TR T

any of the following voltages: 90 to 110V, 104 to 126V, 112
to 136 V, 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,
60Hz. 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.

DIMENSIONS

Height

Width

Depth

WEIGHTS

Net

Domestic shipping

Export-packed =53 =24 =76 ~34.4

92

00); 18-inch patch cord (012-0087-00).

Order TYPE R561B OSCILLOSCOPE,
without plug-in units . ..................... $745

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 slideout assembly (351-0050-00).
Order TYPE R561B MOD 171A OSCILLOSCOPE,

without plug-in units ...................... $795

OPTIONAL ACCESSORIES
CAMERAS
The C-12 and C-27 Cameras are recommended for the 561
and R561B, see camera section of catalog for more details.
Other accessories are available, see catalog accessory pages.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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560-SERIES OSCILLOSCOPES

564B MOD 121N

® DC-to-10 MHz BANDWIDTH

® BISTABLE SPLIT-SCREEN STORAGE AND
CONVENTIONAL DISPLAYS

® UP TO 500 cm/ms WRITING SPEED
® X-Y DISPLAYS

The TEKTRONIX Type 564B and Type R564B Oscilloscopes
have a complete selection of plug-ins that permit changing
measurement capabilities to meet changing measurement needs.
They accept all 2-Series and 3-Series Amplifier and Time-Base
Units except Type 3Té and Type 3S6 Plug-Ins. See plug-in
chart on reference page 91.

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-
ion is important because each tube has a different writing
peed 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.

With the split-screen storage feature, either half of the 8 x
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.

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.

VIEWING TIME
Displays can be stored and viewed up to 1 hour.

ERASURE TIME
Approx 0.25 second.

STORED 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).

TEGRATE 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.

TYPE 5648 STORAGE OSCILLOSCOPE with AUTO-ERASE

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/pus.

2. Impedance change initiated—Requires a change from at
least 1 MQ to 50kQ or less in 10 pus 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 0.1 s/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 12s. SAVE position disables automatic erasure.

EXTERNAL GRATICULE
The graticule is edge lighted and is marked in 8 vertical and
10 horizontal ¢cm divisions. The centerline is marked every
2 mm. lllumination is controlled by a front-panel knob.
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560-SERIES OSCILLOSCOPES

564B MOD 121N

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 40V ground-to-peak
squarewave into 1 MQ or greater; 40V DC into 1MQ 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 1,% from
420°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.

ENVIRONMENTAL CHARACTERISTICS
Operating temperature 0°C to 50°C, operating altitude to
15,0000 feet.

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 ; 564B R564B
in cm| in cm

Height 14%,| 375 7 17.9
Width 9%, 24.9| 19 48.4
Depth 211, 54.7| 20Y,| 522
WEIGHTS ‘ Ib kg Ib kg
Net 36 16.3| 37 16.7
Domestic shipping ~45 |=20.4|=58 |~26.3
Export-packed =~55 =25 |=80..|=363

INCLUDED ACCESSORIES FOR TYPE 564B MOD 121N
BNC-post jack (012-0092-00); 50-Q BNC cable (012-0057-01);
adapter, BNC to dual banana connector (103-0090-00).

Order TYPE 564B MOD 121N OSCILLOSCOPE,
without plug-in units . .................... $1350
(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 ACCESSORIES FOR TYPE 564B
BNC-post jack (012-0092-00); 18-inch patch cord (012-0087-00).

Order TYPE 564B OSCILLOSCOPE,
without plug-in units . .................... $1195
(with CRT for brightest stored display).
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TYPE R564B

The Type R564B is a rackmount version of the 564B that isO
also available with or without auto-erase (MOD 121N).

INCLUDED 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).

Order TYPE R564B MOD 121N OSCILLOSCOPE,
without plug-in units . ............... ...
(with CRT for brightest stored display).

INCLUDED ACCESSORIES FOR TYPE R564B
Mounting hardware (016-0131-00); BNC-post jack (012-0092-
00); 18-inch patch cord (012-0087-00).

Order TYPE R564B OSCILLOSCOPE,
without plug-in units ..................... $1245
(with CRT for brightest stored display).

$1400

OPTIONAL MODIFICATIONS (’

FAST CRT
Type 564B, 564B MOD 12IN 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

CAMERAS
The C-12 and C-27 Cameras are recommended for the 564B
and R564B, see camera section of catalog for more details.
Other accessories are available, see catalog accessory

pages.
U.S. Sales Prices FOB Beaverton, Oregon G

Please refer to General Information page
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e. 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.

VERTICAL DEFLECTION

2 identical systems

The vertical amplifiers can be any of 2-Series or 3-Series
Plug-In Units, except Spectrum Analyzer and Sampling Units.
See plug-in chart on reference page 91.

HORIZONTAL DEFLECTION

2 identical systems

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.
In this mode of operation the upper beam is intensified for
he duration of the "B" sweep. "B" sweep may also be used
for single-sweep operation.

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-
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. lJitter <1 part in 20,000
of 10 times DELAY TIME.

560-SERIES OSCILLOSCOPES
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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 to
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 6-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), trace
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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OTHER CHARACTERISTICS

AMPLITUDE CALIBRATOR
1-kHz squarewave output, calibrated in 6 steps from 1 mV
to 100 V. Accurate within 3%.

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 20V 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.

CABINET MODEL DIMENSIONS AND WEIGHTS

Height 133/, in 34.9 cm
Width 167 in 42.8 cm
Depth 23%¢ in 59.8 cm
Net weight 67 b 30.5 kg
Domestic shipping weight ~95 b ~43.2 kg
Export-packed weight =117 |b ~53.2kg
RACK MODEL DIMENSIONS AND WEIGHTS
Height 12V, in 31.1cm
Width 19 in 48.3 cm
Rack depth 223/16 in 56.4 cm
Net weight 80 Ib 36.3kg
Domestic shipping weight =104 Ib ~47.3 kg
Export-packed weight ~124 b ~56.4kg

INCLUDED ACCESSORIES
3-conductor power cable (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); Type RM565 also includes slide-out
assembly (351-0086-00); power cable (161-0024-03).

Order TYPE 565 OSCILLOSCOPE,

without plug-in units ..................... $2100
Order TYPE RM565 OSCILLOSCOPE
without plug-in units ..................... $2200
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RACKMOUNTING
Type RM565 mounts on tilting slide-out tracks to standard
19-inch rack. Additional mounting information on catalog
instrument dimension page.

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 10 x 10-cm coverage on 3/, x 41/, film.
OrdereCa275475P o v wio v nt 5ane o d é5is § b ST s T $610

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-27-N ........... $505
Graflok back for 4x5 film holder (not included).
Order 122-0604-00 . ..., $50

Type 565, RM565 to C-27-547 or C-27-N Camera adapter.
Order 016-0225-02 .......ovviiiiiiiiiiennnann.. $16

SCOPE-MOBILE® CART
Model 205-3: holds 4 plug-in units, has 9-position tilt-lock
oscilloscope tray. Order 205-3 $210

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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® DC-t0-300 kHz BANDWIDTH

® 1 mV/DIV to 20 V/DIV
CALIBRATED DEFLECTION FACTORS

® 250:1 CMRR

The Type 2A63 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.

NDWIDTH
DC to 300kHz at 3-dB down. AC-coupled low-frequency
response is 2Hz, 0.2 Hz with 10X probe.

RISETIME
1.2 pus 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

- DEFLECTION FACTOR _ CMRR®
_ 1 kHz 50 kHz
1 mV/cm to 50 mV/cm 250:1 150:1
0.1 V/em to 20 V/em 25:1 25:1
*With a maximum sinewave amplitude of 5V P-P.
PHASE SHIFT

Phase shift between two Type 2Aé3 Units used for X-Y dis-
plays is nominally less than 1° at 50 kHz.

560-SERIES OSCILLOSCOPES
2A63

TYPE 2A63
DIFFERENTIAL = FOSITION
AMPLIFIER

GAIN ADJ

VARIABLE
VOLTS/DIV

TEKTRONIX, INC.

FORTLAND. OREGON. U.S A

INTER-STAGE AC COUPLING
AC STABILIZED switch reduces drift at high gain.

WEIGHTS
Net weight 3%, Ib 1.7 kg
Domestic shipping weight = 7.lb ~3.2 kg
Export-packed weight =11 Ib ~5.0kg
Order TYPE 2A63 DIFFERENTIAL AMPLIFIER ... ... $275

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 ........ $20
P6055 10X Probe Package, adjustable attenuation helps main-
tain common-mode rejection. Order 010-6055-01 ..... $75
P6007 100X Probe Package. Order 010-0150-00 ...... $35

U. S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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3A3

® DC-t0-500 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.

BANDWIDTH
DC-t0-500 kHz or 5 kHz (switch selectable). Selected band-
width is constant at all volts/div settings. Low frequency
—3dB point when AC coupled is 2 Hz, 0.2 Hz with 10X probe.

DEFLECTION FACTOR
100 pV/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.

MAXIMUM INPUT VOLTAGE
350V (DC 4 peak AC, DC to 1 kHz) 0.1 mV/div to 10 mV/div;
350V (DC + peak AC, DC to 500 kHz) 20 mV/div to 10 V/div.

INPUT RC
1 megohm paralleled by approx 47 pF. Input R can be dis-
connected by removing internal wire link.

PHASE SHIFT (0.1 mV to 10 mV)
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.

NOISE
Displayed noise, tangentially measured, is less than 15 uV in
the 500 kHz bandwidth position.

DC STABILITY
Drift with ambient temperature (constant line voltage) less
than 50 pV/°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.

UAL-TRACE
DUFFERENTIAL AMPLIFIER

VOLTS/DIV
@
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MODE
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COMMON-MODE REJECTION RATIO
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o 100:1
10 Hz 100 Hz 1kHz 10 kHz 100 kHz 1MHz
FREQUENCY

WEIGHTS

Net weight 5 Ib 2.4 kg

Domestic shipping weight =10 Ib ~4.5kg

Export-packed weight =14 Ib ~6.4kg

INCLUDED ACCESSORIES
Four BNC-to-binding post adapters (103-0033-00); two BNC-
to-BNC 18-inch patch cords (012-0087-00).

Order TYPE 3A3 DUAL-TRACE DIFFERENTIAL
AMBEIEIER 7520 2histaa ooy, 2ol | (i inmilions T, $950

OPTIONAL ACCESSORIES
P6028 1X Probe Package. Order 010-0074-00 ........ $20
P6055 10X Probe Package, adjustable attenuation helps main-
tain common-mode rejection. Order 010-6055-01 ... $7b
P6007 100X Probe Package. Order 010-0150-00 ....... $3%P

P6006 10X Probe Package. Order 010-0127-00 ........ $31

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




® 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 3A6's
can be used for X-Y curve tracing, but without synchronized
switching or channel pairing.

!ANDWIDTH

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 + 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.

560-SERIES OSCILLOSCOPES
3A6

. posmon | &
VAR '

VOLTS/DIV
e

p%e?,
2 .

o VARIABLE  Aiter
VOLTS/DIV
Y
e

TEKTRONIX,

 PORTLAND, DREGON, U.5, 4

SIGNAL DELAY
Permits viewing of leading edge of fast-rise waveforms.*

WEIGHTS
Net weight 7 b 3.2 kg
Domestic shipping weight = 9lb ~4.1 kg
Export-packed weight ~I13 Ib ~59 kg
Order TYPE 3A6 DUAL-TRACE AMPLIFIER ... .... $600

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 ........ $20
P6006 10X Probe Package. Order 010-0127-00 ....... $31
P6007 100X Probe Package. Order 010-0150-00 ...... $35

*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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3A7

® DC-to-10 MHz BANDWIDTH

® 1 mV/DIV to 50 V/DIV
CALIBRATED DEFLECTION FACTORS

® 20,000:1 CMRR
® *+771,000-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-
vator 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
Unit has an effective screen height of 11,000 cm. This is
equivalent 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 #V per mm to
be resolved.

CALIBRATED DEFLECTION FACTOR
1mV/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 125V/div.

BANDWIDTH (—3dB)t

- mV/DIV FREQUENCY RISETIME
50 mV to 10 mV/div DC to 210 MHz <35ns
5mV/div DC to > 8 MHz <44ns
2 mV/div DC to 2> 6MHz <58ns
1 mV/div DC to > 4MHz <88 ns

FLow-frequency 3-dB point, AC coupled: 2 Hz, 0.2 Hz with 10X probe.
- ~ INPUT CHARACTERISTICS

TINPUT | MAX PEAK INPUT VOLTS MAX INPUT
 ATTEN Common or Differential Mode | ATTEN ERROR
R~ o *15V *

1X *15V *X
10X *150V *0.05%
100X +500V *0.15%
1000X +500V *3%

*Input R =2 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.

100

PE 3A7 25itnenna cOMPARISON VOLTAGE (Ve)
Vo RANGE

PORILAND. OREODN. U % A&

COMMON-MODE REJECTION RATIO AT 1 mV/div O

DC COUPLED >20,000:1 with =11 VDC or 30V P to P AC,
DC to 20 kHz

AC COUPLED >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

0to =11V, 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 b 3.2kg
Domestic shipping weight ~91lb ~4.1 kg
Export-packed weight =14 Ib ~6.3kg
Order TYPE 3A7 DIFFERENTIAL COMPARATOR ... $750

OPTIONAL ACCESSORIES
P6028 1X Probe Package. Order 010-0074-00 ........ $20

P6055 10X Probe Package, adjustable attenuation ratio helps
maintain common-mode rejection. Order 010-6055-01 .. $75

P6006 10X Probe Package. Order 010-0127-00 ....... $3D
P6007 100X Probe Package. Order 010-0150-00 ....... $3

U. S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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® 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 é50kHz 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.

560-SERIES OSCILLOSCOPES
3A72

TYPE 3A72
~ DUAL-TRACE
AMPLIFIER
VARIABLE
_ VoLTS/DIV,

. 5

PQSITION

TEKTRONIX,
VO‘RTLA'NQT OREGON,

WEIGHTS
Net weight 5 1b 2.3 kg
Domestic shipping weight =9 1b ~4.1 kg
Export-packed weight =14 Ib ~6.3kg
Order TYPE 3A72 DUAL TRACE AMPLIFIER . ... .. $450

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 ........ $20
P6006 10X Probe Package. Order 010-0127-00 ....... $31
P6007 100X Probe Package. Order 010-0150-00 ...... $35

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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560-SERIES OSCILLOSCOPES

3A8

® 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 10 V/div in 9 calibrated steps, 1-2-5 sequence;
accurate within 3%. 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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FEEDBACK
Provisions for negative and/or positive feedback. Negative
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.

WEIGHTS
Net weight 6 Ib 2.7 kg
Domestic shipping weight =11 Ib ~5.0kg
Export-packed weight ~15 Ib ~6.8 kg

INCLUDED ACCESSORIES
Two terminal adapters (013-0048-01); two terminal shields
(013-0049-01); two BNC to binding post adapters (103-003
00).

Order TYPE 3A8 OPERATIONAL AMPLIFIER ... .. $875

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

LOG ADAPTER s0i
OFEPATIONAL AMALIFIE

LEAKAGE CURRENT ADAPTER
Fon T
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=

LOG ADAPTER

The Log Adapter allows the display and measurement of high-
amplitude signals mixed with low-amplitude signals. Pulses
and transient waveforms differing in amplitude by up to 1000
to 1 can be displayed and measured on the same trace. The
Log Adapter is a logarithmic feedback network that converts

e two operation amplifiers from linear amplifiers to essen-

lly logarithmic amplifiers.

Olrder: O13:0067-00 s s amcam.ommms 55 SEHE Has S5 AR5 822 $83

COMPENSATING ADAPTER

The Compensating Adapter extends the high-frequency per-
formance of either operational amplifier when the internal
Z; and Z; resistors are used in any combination for either gain
or attenuation.

The adapter compensates for stray capacitance associated
with the internal resistors, providing for an adjustment for op-
timum HF response.

Order 013:0081-00' 5w wivs snvsams s S04 SHAE s G dhmm s e $40

GATING ADAPTER

The Gating Adapter allows integration and display of repe-
titive signals, by resetting the integrator to zero during the oscil-
loscope’s retrace time. The adapter uses Operational Amplifier
“2" to gate Amplifier “1" on and off in response to an ex-
ternal gating signal, such as the 4+Gate from the oscilloscope.
The signal applied to Amplifier “1" is then amplified, inte-
grated, or differentiated only during the “on” time.

O rder (013:0068-00/ 5 il voe s s oo A N et $83

LEAKAGE CURRENT ADAPTER

Used with the 3A8 Plug-In Unit, the Leakage Current Adapter

ovides the facility for measuring leakage current of semi-

nductor diodes and small signal transistors.

The adapter plugs into the operational jacks located on
the front panel of the 3A8. A positive-going sawtooth voltage
is required for driving the adapter.

OO 008 O e e e e s $94

560-SERIES OSCILLOSCOPES

3A8

BASIC OPERATING MODES

Ry
R; |
|
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AMPLIFICATION is determined by the ratio of input to
feedback resistors. This provides convenient signal step-up or
step-down, with low output impedances, to over 750 kHz. Use
of external compensation extends the closed-loop gain-band-
width product to 10 MHz or more.

C
il
Al
R
€ o—/\/\/\/\—*i >—<—20 e
1
e, = — ke e; dt

INTEGRATION is obtained by placing a capacitor in the
feedback loop. Unlike the RC integrator, this circuitry permits
loading of the output, and integration without loss of signal
level. Integration at repetition rates of approximately 5 MHz
is possible. Low-frequency rejection allows drift-free repetitive-
waveform integration.

i 5 lcl = ] e

e = —RC

de;
dt

DIFFERENTIATION is accomplished by placing a capacitor in
the input circuit. The unique characteristic of differentiation is
its ability to extract higher frequency waveform components.
It can advantageously detect minute information such as tran-
sients and slope changes. Differentiation of waveforms with
significant components as high as 1.5 MHz is possible.

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

103




560-SERIES OSCILLOSCOPES

3A9

® 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

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-
coupled amplifiers for the Type 560-Series Oscilloscopes. DC
drift is held to 10 uV/h, long term without chopper stabiliza-
tion; displayed noise (tangentially measured) is 12 uV at 10
uV/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 pV/div to 10V/div. CMRR is at
least 100,000:1 from DC-to-100 kHz from 10 nV/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.
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~ DIFFERENTIAL
AMPLIFIER

SERIAL

DEFLECTION FACTOR O

10 wV/div to 10V/div in 19 calibrated steps, 1-2-5 sequence,
accurate  within 2%. Uncalibrated continuously variable
between steps and to approximately 25 V/div.

INPUT COUPLING
May be switched to AC, GND or DC. Input coupling ca-
pacitor is automatically charged to proper voltage through
a 1-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 +25°C and #+100 pA at +50°C; 20 mV/div to
10 V/div, maximum input gate current is =10 pA at 4+25°C
and =10 pA at +50°C. Display shift at 10 uV/div (+25°C,
AC coupled) is 2 div.

DISPLAYED NOISE
<12 wV or 0.1 div, whichever is greater, measured tangenti-
ally at full bandwidth (1 MHz), source resistance 25 Q or less.

DC STABILITY
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 greafeo

after 1-hour warm up.
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IFFERENTIAL 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 10 V/div—==1000 V (500 V max each input).

DC OFFSET
10 pV/div to 10 mV/div—+1V to —1V.
20 mV/div to 0.1 V/div—+10V to —10V.
0.2V/div to 1V/div—+100V to —100V.
2 V/div to 10 V/div—+1000V to —1000 V.

COMMON-MODE REJECTION RATIO

V A VERIFICATION POINTS

100,000:1

10 yv /div — 10mv/div DG COUPLED

AC COUPLED-L
N e
=R

/
10,000:1 <

P
7

DC COUPLED ,

W/ AC COUPLED 0 mV /div — 10 V/div
/ ///
1,000:1 2 i

—_—— e —

——~J 1 =

== 800:1

—_——

100:1

10 Hz 100 Hz | kHz 10 kHz 100 kHz
FREQUENCY

° COMMON -MODE REJECTION RATIO

COMMON-MODE DYNAMIC RANGE
10 xV/div to 10 mV/div—==10V. .
20 mV/div to 0.1 V/div—==100 V.

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
AQ).
AC-Coupled Input DC Voltage: =500V, each input.

OVERDRIVE RECOVERY
<10 s 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.

560-SERIES OSCILLOSCOPES
3A9

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, 1 kHz,
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 100 Q or less. Minimum load resistance,

10 k.

WEIGHTS
Net weight 4%/, b 2.2kg
Domestic shipping weight ~ 81b ~3.6kg
Export-packed weight =12 1b ~5.4kg
Order TYPE 3A9 PLUG-IN UNIT .............. $600

OPTIONAL ACCESSORIES

The probes recommended for use with this plug-in unit satisfy
most measurement requirements. Other probes are available.
See the Tektronix 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

P6028 1X Probe Package. Order 010-0074-00 ........ $20
P6007 100X Probe Package. Order 010-0150-00 ...... $35
P6021 Current Probe. Order 010-0237-02 ............ $98

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




560-SERIES OSCILLOSCOPES

3A74
3A75

TYPE 3A74 AMBLIFIER
- EMEG. VOLTgS/r,):v.

470fF !

® 20 mV/DIV to 10 V/DIV
CALIBRATED DEFLECTION FACTORS

The Type 3A74 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
readout is not required. Used in the Type 129 Power Supply,
they can drive recorders, X-Y plotters, oscilloscopes, and other
indicators.

3A74 CHARACTERISTICS

BANDWIDTH
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 + peak AC.

WEIGHTS
Net weight 7 b 3.2kg
Domestic shipping weight =11=1b ~5.0kg

Export-packed weight

INCLUDED ACCESSORIES
Four BNC to binding-post adapters (103-0033-00).

Order TYPE 3A74 AMPLIFIER . ................ $900
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~15 Ib ~68kg

TYPE 3A75
GAIN ADJ. AM PLI F" ER PqiT(ON

F

NARIABLE

VOLTS/DIV.

TEKTRONIX. INC.

FORTLAND. OREGON, U 5 A

® 50 mV/DIV to 20 V/DIV
CALIBRATED DEFLECTION FACTOR

3A75 CHARACTERISTICS
BANDWIDTH

DC to 4MHz at 3-dB down. AC-coupled Iow-frequenc()

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.

WEIGHTS
Net weight 4 1b 1.8 kg
Domestic shipping weight ~71b ~3.2kg
Export-packed weight ~12 Ib =54kg
Order TYPE 3A75 AMPLIFIER ................ $285

OPTIONAL ACCESSORIES

The probes recommended for use with these instruments sat-
isfy most measurement requirements. Additional probes are
availdble 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 ......... $20
P6006 10X Probe Package. Order 010-0127-00 ....... $0
P4007 100X Probe Package. Order 010-0150-00 ...... $35

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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DC to 1 MHz BANDWIDTH

10 uV/DIV to 10 V/DIV
CALIBRATED DEFLECTION FACTORS

® 700,000:1 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 1 MQ input mode;
0.16 Hz, #=5% in 10 MQ input mode.

EQUENCY LIMITS —3 dB POINTS

UPPER— 1 MHz, 300 kHz, 100 kHz, 30kHz, 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 pV/div to 10 V/div in 19 calibrated steps, 1-2-5 sequence,
accurate within 2% (3%, 20mV/div to 10 V/div). Uncal-
ibrated continuously variable between steps and to approxi-
mately 25V/div.

COMMON-MODE REJECTION RATIO

TV A VERIFICATION POINTS
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FREQUENCY
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TYPE 3A10 "sies®

awec | voLTs/oiv

DISPLAYED NOISE
Less than 12 1V, measured tangentially at full bandwidth
(1 MHz), source resistance 25 Q or less. No more than 1.25
wV 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, =£1%. 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 ~3.6kg
Export-packed weight =12 Ib ~5.4kg

INCLUDED ACCESSORIES
Transducer Measurement Concepts book (062-1246-00).

3A10 TRANSDUCER AMPLIFIER ............... $800

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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3A10

TEMPERATURE

PRESSURE TRDCR: 3000 psig 119-0246-00. Trder 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/cm®)/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. Trder 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. Trder 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 (1079 Hz to 1kHz; Damped f. = 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
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 u strain. Elements: Foil STRG 120 Q. Strain gage
015-0171-00 Package of five. Accuracy 1%. Adapter
0.125-inch long 015-0169-00
attached lead:s. Cement kit
015-0172-00
015-0173-00 Thermocouple:
-+-230°F —-+105°C Max 119-0253-00. PVC Ripcord Insulation; #30
Iron Constantan.
—-1000°F +-480°C Max 119-0252-00. Fiberglass Insulation; #30
Iron Constantan.
—-+-900°F —+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
Scale: 0.5 to 500°F/DIV; 0.2 to max °C.
200°C/DIV 331-0269-11.

STRAIN GAGE ADAPTER
(015-0169-00)
Provides means for connecting 1, 2,
or 4 arms of a Wheatstone Bridge to
the Type 3A10. Has variable shunt
resistor for gage factor calibration. The
adapter has four binding post ter-
minals and a six-foot cable with 6-
pin connector. Scale included is 5 to
50,000 w strain/DIV, 331-0269-10.
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CEMENT KIT (015-0172-00) .. $20
Provides means for mounting and con-
necting foil strain gages. Includes
Room Temperature Curing Epoxy ce-
ment, RTV Clear Silicon Rubber coat-
ing, Neoprene pads and metal plates,
cementable Wiring terminals, and clear
Mylar film.

CABLE (012-0136-00) ..... $14 TRANSDUCER
20 ft. low-noise coaxial cable with 015-0161-00
BNC connectors on both ends. 015-0162-00
CABLE (012-0209-00) ..... $25 0:2'0123'38
20 ft. low-noise six-conductor cable 815-8165-00
with 6é-pin connector on each end. 015.0166-00
CABLE (012-0210-00) ..... $20 015-0167-00
20 ft. six-conductor cable with é-pin  915.0168-00
male connector on one end. 015-0171-00
CABLE (012-0211-00) ..... $20 015-0173-00
20 ft. low-noise coaxial cable with

miniature coaxial connector on one

end and BNC connector on the other.
CONNECTOR (131-0618-00) . $6
Mates Type 3A10 INPUT 6-pin con-
nector.
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® 1 us/DIV 1o 5 s/DIV
CALIBRATED TIME BASE

® 5X MAGNIFIER
SINGLE SWEEP OPERATION
® LOW COST

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.

ME 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 12 s/div.

5X MAGNIFIER
Operates over full time base, increases the fastest rate to
0.2 ps/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.

560-SERIES OSCILLOSCOPES
2B67

. TYPE 2B67
P’omow{‘ TIME BASE causration 1

Clle
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5X MAG. e 3
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W 5

EXT CRUBRATED
INFUT =

- TRIGGERING

BLOPE COUPLING SOURCE
, . .

. SERIAL
TEKTRONIX. INC.

PORTLAND. OREGON, U.5

SOURCES
Internal, external, or line.

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 =5 81lb ~3.6kg
Export-packed weight =12 Ib ~5.4kg
Order TYPE 2B67 TIME BASE . ................ $300

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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3B3

® 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.

DELAYED 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 us/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)
0.5 us to 1s, 20 calibrated steps, 1-2-5 sequence; accurate
within 1% of indicated delay from 0.5 us to 0.2s.

DELAY TIME MULTIPLIER
Continuously calibrated time interval from 0.50 to 10.00 times
the Delay Time (dial divided into 1000 parts); accurate within
0.2% of maximum delay (DELAY TIME X10.00).
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TYPE 3B3 TIME BASE
DELAYED SWEEP TRIGGERING -

VARIABLE
TIME/DIV AN DELAY TIME

ELAYING
ERING

DELAY RANGE
2.5 us to 2's after delaying sweep start with 19 accurccy;G
10 s total. Inherent delay to start of delayed sweep 500 ns o
less.

DIFFERENTIAL TIME
Measurement accuracy within 1% and 3 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 Ib ~4.5 kg
Export-packed weight =14 |b ~6.3 kg
Order TYPE 3B3 TIME-BASE .................. $60

U.S. Sales Price FOB Beaverton, Oregon
Please refer to General Information page
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® 50 ns/DIV to 5 s/DIV CALIBRATED TIME BASE
® X50 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 3Aé 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;
‘]CCUFOC)’ within 3% from 0.2 us/div to 2s/div, within 5%
at 5s/div. Uncalibrated, continuously variable between steps
and to 12.55s/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 59%:

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 :
0.2V/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.

560-SERIES OSCILLOSCOPES
3B4

TYPE 3B4 TIME BASE

i VARIABLE
POSITION TIME/DIV or ¢4
HORIZONTAL VOLTS/DIV

cauisrate  SEC

PULL M

- TRIGGER MODE
AUTO  NORM

PusH

A
f RESEY

TRIGGERING
LEVEL

s

FORTLAND. OREGON. U.8. A

TRIGGER

MODES
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 =.8:lb ~3.6 kg
Export-packed weight =14 b ~6.3 kg

Order TYPE 3B4 TIME BASE ................. $495

U.S. Sales Price FOB Beaverton, Oregon
Plecse refer to General Information page
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® ELIMINATES GUESSWORK

® REDUCES MAINTENANCE COSTS

® DETECTS

FAULTY IGNITION

FAULTY VALVES

BLOWBY

DAMAGED RINGS

DAMAGED BEARINGS
DAMAGED CYLINDER LININGS

® MEASURE AND DISPLAY

PRESSURE VS VOLUME
PRESSURE VS CRANK ANGLE
PRESSURE VS TIME

ENGINE VIBRATION

ENGINE IGNITION

® CRANK-ANGLE MARKERS

SPECIAL-PURPOSE PRODUCTS

The Tektronix Engine Analyzer is designed to eliminate
guesswork in locating possible failures in gas and diesel en-
gines and compressors. The over-all performance of the en-
gine can be determined by measuring engine parameters
such as cylinder combustion pressure, vibration, ignition, timing
and indicated horsepower. When used in conjunction with a
preventive maintenance program, the Engine Analyzer can
substantially reduce maintenance costs and increase engine
and compressor life and efficiency.

The Engine Analyzer detects and locates malfunctions such
as faulty ignition, timing, faulty valves, blowby, and broken
or frozen piston rings. Damaged bearings, low compression
pressures and other failures that impair the performance of
the engine are also indicated on the oscilloscope. With the
use of the Rotational Function Generator and pressure trans-
ducer, the engine horsepower can be calculated.

The Tekironix Engine Analyzer consists of a Type 561B
Oscilloscope or Type 564B Storage Oscilloscope, a specially
designed Type 2B67 Engine Analyzer Time Base with a Ro-
tational Function Generator input, and a Type 3A74 Engine
Analyzer Amplifier featuring four channels, with separate in-
puts for pressure, ignition, vibration, and crank-shaft rotation
markers.

The Engine Analyzer Accessories package includes a Rota-
tional Function Generator, pressure transducers, vibration trans-
ducers, ignition pickoff, magnetic pickup, cables and an 3
cessory carrying case. Optional accessories include a Poll
oid* Trace-Recording Camera, Scope-Mobile® Cart and a tri-
pod for easy mounting of the Rotational Function Generator.

*Registered Trademark Polaroid Corporation



SPECIAL-PURPOSE PRODUCTS

VIBRATION MEASUREMENTS

§
(J‘ Vibration measurements are useful in detecting leaking valves,
destructive detonation, excessive cylinder wear, blowby, worn
bearings, broken compression rings, valve flutter and many
other signs of wear and malfunction. The vibration pickup is
a piezoelectric crystal mounted in a magnetic head that can
be placed anywhere on the engine or compressor.

IGNITION MEASUREMENTS

Ignition measurements are used for proper timing of the en-
gine and can detect bad spark plugs, pulse generator prob-
lems, point problems, bad condensers and coil condition.
Ignition measurements can also” be used to calculate RPM.
Ignition measurements are made using a 1000:1 capacitive at-
tenuator that clamps on the secondary coil and spark-plug
wire.

PRESSURE MEASUREMENTS

Pressure measurements detect peak firing pressures, com-
pression, early and late cylinder firing, and pre-ignition of
the engine under test. Three displays of cylinder pressure are
easily and quickly obtained: pressure vs crank angle, pressure
vs cylinder volume and pressure vs time.

ENGINE ANALYZER AMPLIFIER

"™ The Type 3A74 Engine Analyzer Amplifier is a four-channel
lug-in unit featuring simultaneous displays of pressure, crank-
angle markers, engine vibration, and ignition. Channel 1
is a charge amplifier designed for use with the pressure trans-
ducer; Channel 2 provides a crank-angle marker display from
the Rotational Function Generator plus the magnetic pickup
display of top dead center; Channel 3 and Channel 4 are
identical amplifiers used for vibration and ignition displays.

CHARGE AMPLIFIER, CHANNEL 1

1 psi/div to 500 psi/div in 1-2-5 sequence; accurate within
3%. Frequency response: Restore Time — Long is from 0.05
Hz to 10kHz, Short is from 05Hz to 10kHz. Maximum
charge signal is 0.6 nC (micro coulomb) at 10 kHz, increas-
ing to 2 .C at 2.75kHz. Restore Time is at least 3s in the
Long position, at least 0.3s in the Short position. Display
noise is less than 0.15pC (pico coulomb) per 1000 pF of
source capacitance, with 1 psi/div and gain set to 100

pC/psi.

CHANNELS 2, 3 and 4

0.02 V/div to 10 V/div in 9 calibrated steps, 1-2-5 sequence;
accurate within 3%. Uncalibrated, continuously variable
between steps and to ‘approx 25V/div. Bandwidth is DC
to 2MHz at 3-dB down. AC-coupled low-frequency response
is 2Hz. Input characteristics are 1 MQ paralleled by ap-
prox 47 pF. Maximum input voltage is 600V (combined DC
plus AC).

FOUR SIMULTANEOUS DISPLAYS

PRESSURE

CRANK ANGLE |

Bl § oo j“\.
""x‘VEVJ!!!Q‘
3 i A AJ%

IGNITION

VIBRATION v

Simultaneous displays of four engine parameters provide the
operator with one comprehensive picture of the total engine
performance and make identification of malfunctions easy.
The top waveform is engine pressure; waveform 2 shows
crank-angle markers with the larger marker in the center
indicating the top dead center; waveform 3 is engine igni-
tion; waveform 4 is engine vibration showing valves opening
and closing and vibration due to combustion.

PRESSURE VS VOLUME

Pressure vs cylinder volume displays dre used to determine
the indicated engine horsepower and detect over-all pro-
blems in engines and compressors. The area within the loop
is the mean effective pressure and is used to determine indi-
cated horsepower of the engine.
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SPECIAL-PURPOSE PRODUCTS

ENGINE ANALYZER TIME BASE

SWEEP GENERATOR
1 ps/div to 5s/div and 21 calibrated steps, 1-2-5 sequence;
accurate within 3%. 5X magnifier operates over full time
base, accurate within 5%.

SINGLE SWEEP
Provides single display for one-shot waveform photography
and storage applications. In the Rotational Function Gener-
ator mode of operation, single displays of either 360°
(2 cycle) or 720° (4 cycle) are possible.

TRIGGER
Automatic, manual, or free-run operation; triggering on
+ or — slope from an internal, line frequency or external

source. In external trigger, a signal from the Rotational
Function Generator is available for triggering.

ROTATIONAL FUNCTION AMPLIFIER
Accepts inputs from the Rotational Function Generator pro-
viding horizontal displays of piston volume or crank angle.
Crank-angle degree markers are internally coupled to Chan-
nel 2 of the Type 3A74 Engine Analyzer Amplifier.

ENGINE ANALYZER ACCESSORIES

PRESSURE TRANSDUCER
(015-0117-00)

The Pressure Transducer is designed for use at engine speeds
up to 6000 RPM, providing thread temperature is limited to
150° C. Engine speed must be derated to 1500 RPM when using
the cooling adapter and to 1000 RPM when a 5-inch to 10-inch
coupling pipe is used. The piezoelectric Pressure Transducer,
when used with the charge amplifier of the Type 3A74 Engine
Analyzer Amplifier and the included 50-ft low-noise cable, has
the following characteristics.

PRESSURE RANGE is 0 to 3000 psi.

DEFLECTION FACTOR is 1 psi/div to 500 psi/div in 1-2-5
sequence, accurate within 59, throughout calibrated range.
Maximum overload pressure is 300%.

BANDWIDTH in the Long Restore Time position is from 0.05
Hz or less to at least 10 kHz; in the Short Restore Time posi-
tion, from 0.5Hz or less to at least 10 kHz.

RESTORE TIME in the Long position is at least 3 seconds; in
the Short position is at least 0.3 seconds.

NOISE is not discernible with the 50-ft low-noise cable sup-
plied.

TEMPERATURE RANGE is from —40°C to +4150°C. A cool-
ing adapter is supplied for environmental conditions above
+150°C.
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VIBRATION TRANSDUCER
(015-0116-00)

The piezoelectric Vibration Transducer has a magnetic mount
and is used with Channel 2, 3 or 4 of the Type 3A74 Engine
Analyzer Amplifier with the included 50-ft low-noise cable.

TRANSDUCER SENSITIVITY is nominally émV/g (45mV/g
with the included cable). Exact value is shown with the cali-
bration chart supplied with the transducer. |

MAXIMUM ACCELERATION is 1000 g's. I
TEMPERATURE RANGE is from —40°C to +150°C.

IGNITION "PICKOFF CABLE ASSEMBLY 1
(012-0139-00)

The Ignition Pickoff, when used with Channel 2, 3 or 4 with
the Type 3A74 Engine Analyzer Amplifier and the included
50-ft low-noise cable, has the following characteristics.

ATTENUATION is nominally 1000:1. Exact attenuation is de-
termined by the capacitance between the pickoff and the
secondary lead under test. The oscilloscope calibrator and
a piece of ignition cable can be used to calibrate the ig-
nition pickoff and the vertical amplifier.

TIME CONSTANT is at least 6.5 ms. i

VELOCITY TRANSDUCER
(015-0119-00)

The Velocity Transducer, when used with Channel 2 of the
Type 3A74 Engine Analyzer Amplifier and the included 20-ft
or 50-ft low-noise cable, has the following characteristics.

OUTPUT VOLTAGE is at least 15V P-P at 1000 inch/s and
a clearance gap of 0.005 inch using a 20-pitch, 30-tooth
ferrous metal gear.

COIL RESISTANCE is 90Q to 110 Q. o
COIL INDUCTANCE is 26 mH to 40 mH.
TEMPERATURE RANGE is from —54°C to +107°C.




SPECIAL-PURPOSE PRODUCTS

ROTATIONAL FUNCTION GENERATOR
(015-0108-01)

The Rotational Function Generator is mechanically coupled
to the engine under test and generates 10°, 60° and 360°
markers. Crank-Angle Markers are displayed on Channel 2
of the Type 3A74 Engine Analyzer. The Rotational Function
Generator is mechanically timed to an engine reference point
by comparing the display of the top dead center mark of the
magnetic pickup from the fly wheel with the 0°/360° pulse
generated by the function generator. The Rotational Func-
ion Generator also generates a sawtooth ramp for displays
elated to crank angle, and a waveform that is equivalent to
piston volume for P-V curves. The Rotational Function Gen-
erator, when used with the Type 2B67 Engine Analyzer Time
Base and the included 20-ft cable supplied, has the following
characteristics.

MAXIMUM RPM is 20,000 revolutions per minute.
DEGREE MARKER angular accuracy is within 1°.
SHAFT LOAD axial and radial is 10 b maximum.

CRANK-ANGLE MARKERS are generated every 10°, a pulse
of larger amplitude every 60°, and a pulse riding on a
pedestal every 360°. The markers are internally coupled to
Channel 2 and have an amplitude of at least a division
of the display. The magnetic pickup signal can be super-
imposed on Channel 2 to permit timing of the function gen-
erator markers to the engine under test.

CRANK ANGLE displays provide 350° of useable display
related directly to crank angle; incremental accuracy is
within 3%, of full scale display.

PISTON VOLUME displays have an incremental accuracy
within 3% of full scale display. The phase shift is 0.5° or
less at 20,000 RPM.

TEMPERATURE RANGE —15°C to 475°C.
SYSTEM TEMPERATURE 0°C to +50°C.

ORDERING INFORMATION
TYPE 564B STORAGE OSCILLOSCOPE, without plug-in
UITES. 5 505555 s 0 5 e it osoes oo sntinie, SRR AT AL $1195
OR
TYPE 561B P7 OSCILLOSCOPE, without plug-in units $695

TYPE 2B67 ENGINE ANALYZER TIME BASE, order

Type 2B67 MOD 730A . ................... $ 450
Includes: Engine Analyzer instruction manual (070-0890-00).

TYPE 3A74 ENGINE ANALYZER AMPLIFIER, order

Type BAZ4. MOD Z30A . vini vt s s e siw i $ 950
Includes: Engine Analyzer instruction manual (070-0890-00).

ENGINE ANALYZER ACCESSORY PACKAGE

Oider 015:0126:00 ;3 0neiise, Jd. ve i f o $1000
Includes: rotational function generator (015-0108-01); pres-
sure transducer (015-0117-00); vibration transducer (015-0116-
00); velocity transducer (015-0119-00); ignition pickoff cable
assembly (012-0139-00); 20-ft function generator cable (012-
0140-00); adapter plate (386-1453-00); extension shaft kit
(015-0124-00); cooling adapter (015-0118-00); 3 50-ft low-
noise coax cables (012-0137-00); 20-ft low-noise coax cable
(012-0136-00); clip marker cable kit (016-0127-00); 18-inch coax
cable (012-0076-00); charge amplifier calibrator (011-0095-00);
carrying case/trays (202-0170-01); instruction manual (070-
08%0-00).

For price and availability information on specific items
included in the Engine Analyzer accessory package,
contact your nearby Tektronix Field Office, Representa-
tive or Distributor.

RECOMMENDED OPTIONAL ACCESSORIES

SCOPE-MOBILE® CART
Model 201-1: 9-position tilt-lock oscilloscope tray, order 201-1

................................................. $165
TRIPOD

For easy mounting and positioning of the Rotational Func-

tion Generator, order 016-0253-00 .................. $33

ROTATIONAL FUNCTION GENERATOR
Rotational Function Generators can be permanently attached
to a number of engines for use with the Engine Analyzer
when needed, order 015-0108-01 ................... $230

CAMERAS
C-12 with beam-splitting mirror for straight-on viewing and
use of optional projected graticule, f/1.9—1:0.85 lens, Polar-

oid Land* Pack Film back, order C-12-P ............ $590
Type 561B or Type 564B to C-12 Camera adapter, order
BISOONEA0R S s estysimocrniins b it h $16
Projected Graticule for 117V, order 016-0204-00 .... $175
Projected Graticule for 230V, order 016-0234-00 .... $175

Camera carrying case, order 016-0208-01 ............ $85

*Registered Trademark Polaroid Corporation

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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5100-SERIES OSCILLOSCOPES

FEATURES OF 5103N OSCILLOSCOPE

© LOW COST, MODULAR

©® UNEQUALED VERSATILITY USING INTERCHANGEABLE PLUG-INS
PLUS INTERCHANGEABLE DISPLAY MODULES PLUS BENCH-TO-
RACK CONVERTIBILITY

® LARGE 6%-INCH CRT (8x 10 DIV)

@ CHOICE of STORAGE DISPLAYS

© MAINFRAME ACCEPTS UP to THREE PLUG-INS
@® BANDWIDTH to 2 MHz

® 10 »V/DIV HIGH GAIN DIFFERENTIAL

When Tektronix, Inc. introduced the first plug-in oscilloscope,
customer 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
introduced in the 5100 Series.

This oscilloscope system provides present and future measure-
ment capabilities at a sound price/performance ratio, and the
user will realize continuing benefits from this new concept as
it is applied to tomorrow’s oscilloscopes.

© ONE to EIGHT TRACE CAPABILITY O

@ SIMULTANEOUS DISPLAY of TWO INDEPENDENT TIME BASES or
DELAYED SWEEP

® LIGHTED KNOB SKIRTS for SCALE FACTOR READOUT

® Y-T or X-Y OPERATION

@ SIMPLIFIED CONSTRUCTION, EASY to MAINTAIN, RELIABLE
@ COLOR CODED FRONT PANELS for EASY OPERATION

@ LIGHT WEIGHT, EASY to CARRY

® SOLID STATE STABILITY

DISPLAY MODULES

‘All five modules have 3.5-kV accelerating potential and internal

graticules. P31 phosphor is standard for the nonstorage 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 which positions the beam on screen
regardless of vertical and horizontal control settings, the con-
trols related to the CRT display, and the Z-axis input. Each is
powered from the 5103N mainframe.

The Storage Display Modules have an adjustable control to vary
the stored brightness level to retain information up to 10 hour ¥
at specified resolution and without damaging the CRT. Even™"

Low frequency oscilloscope users are no longer confronted
with choosing a non-plug-in oscilloscope designed to meet

specific measurement criteria, or a more costly wide bandwidth
plug-in oscilloscope. 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. There-
fore, the low frequency oscilloscope buyer has been unable
to purchase an instrument which suited his particular measure-
ment needs at a price/performance ratio comparable to that
which exists for users of higher frequency oscilloscopes. To
solve this problem, Tektronix, Inc. designed the 5103N Oscil-
loscope System.

Users of low frequency oscilloscopes now have the versatility
of plug-ins, PLUS the new versatility of interchangeable display
units, PLUS the versatility of converting to and from cabinet
or rackmount—PLUS prices consistent with his measurement
needs. These features allow choice of an instrument for im-
mediate individual requirements and unequaled ability to change
the configuration when applications change.

The 5103N Oscilloscope System consists of five interchange-
able display modules, eleven amplifier plug-ins, three time
base plug-ins and a power supply/amplifier module with three
plug-in compartments.

The 5103N mainframe module contains the low voltage power
supplies, some vertical and horizontal circuitry and the elec-
tronic switching and logic circuitry for dual trace or dual beam
operation. The display module may be attached in a cabinet
model or rackmount configuration.

at high output light levels the storage CRT is highly resistant
to burns, and requires no more care than a conventional CRT.
The stored brightness control used in conjunction with the
other storage controls also allows ‘“integration” to increase the
effective writing rate.

Dual Beam Display Modules have two writing guns and two
pairs of vertical deflection plates. One pair of horizontal de-
flection plates drive both beams, which cover the full 8 x 10
division screen.

 MAINFRAME AND INTERCHANGEABLE DISPLAY UNITS
| PRODUCT | PAGE . FEATURES
5103N MAINFRAME 117 Power Supply/Amplifier Unit compatible
with each of five interchangeable display
units
INTERCHANGEABLE BEAMS BISTABLE DISPLAY SIZE
DISPLAY UNITS STORAGE
D10 118 Single 8 x 10 div
(2 in/div)
D11 118 Single Yes 8 x 10 div
(2 in/div)
D12 118 Dual 8 x 10 div
(V2 in/div)
D13 118 Dual Yes 8 x 10 div
(Y2 in/div)
D15 118 Single Yes 8 x 10 div
(%2 in/div)




5100-SERIES OSCILLOSCOPES

PLUG-INS

Qale 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.

5A13N 120 Single 1mv 2 MHz 10,000:1
5A14N 121 Four 1mVv 1 MHz

5A15N 121 Single 1mVvV 2 MHz

5A18N 121 Dual 1mV 2 MHz

5A19N 124 Single 1mVv 2 MHz 1,000:1
5A20N 122 Single 50 uV 1 MHz 100,000:1
5A21N 122 Single 50 uV 1 MHz 100,000:1

(Voltage and 0.5 mA
Current)

5A22N 123 Single 10 uV 1 MHz 100,000:1
5A23N 124 Single 10 mV/div 1.5 MHz

5A24N 124 Single 50 mV/div 2 MHz

5CTIN 127 Semiconductor Curve Tracer

5B10N 125 1us to 5s X10 Yes 50 mV and
500 mV
5B12N 126 Yes Alus to 5s | X10 Yes 50 mV and
B2us to 0.5s| — — 500 mV
5B13N 127 1 us to 100 ms 50 mV

5100 Series Plug-in Dimensions and Weights

Height 5.0 125 Net 2.8 1.2
: Domestic

Width 2.6 6.7 Shipping 10.0 4.5

Length 12,0 30.5 EARpIE 15.0 6.9

Oscilloscope Dimensions and Weights

Height 11.5 29.5 5.3 135

Width 8.5 21.5 19.0 48.0

Length 20.0 50.9 19.0 48.3

Net 23.0 10.5 23.0 10.5
Domestic 32.0 14.5 42.0 19.0
Shipping
xport 44.0 20.0 59.0 245
cked

SELECT EITHER CONFIGURATION

Add The CRT
DISPLAY
UNIT

OR
HERE

5103N MAINFRAME

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— 2 MHz maximum.

Chopped Mode—The 5103N will chop between two amplifiers,
at an approx 25-kHz to 100-kHz rate, depending on plug-ins
used and operating modes. The chop mode is selected from
the time base unit.

Alternate Mode—In this mode each amplifier plug-in is swept
twice before switching to the next. A single-trace amplifier
is swept twice and each channel of a dual-trace amplifier is
swept once before the 5103N switches to the second ampilifier.
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.

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. i

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
from 0°C to -+50°C.

Power Requirements—100, 110, 120, 200, 220, and 240V
(=10% on each range), 50 to 60 Hz and 440 Hz; internally
selectable with quick-change jumpers.




5100-SERIES OSCILLOSCOPES

5103N-Series

@ 8 x 10 DIV CRT

% IN/DIV

© BRIGHT DISPLAYS

@ CABINET or 5%-INCH
RACKMOUNT OSCILLOSCOPE

@ DC COUPLED Z-AXIS INPUT

5103N/D10

D10
SINGLE BEAM DISPLAY UNIT

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. P31 phosphor is standard; P7 or P11 optional without
extra charge.

D11 and D15
SINGLE BEAM STORAGE DISPLAY UNITS

The D11 and D15 provide storage displays for the 5103N Main-
frame. Each unit features a single-beam, 6%z2-inch 8 x 10-div
(%2 in/div) CRT with bistable, split-screen storage and an in-
ternal graticule. Accelerating potential is 3.5 kV and the phos-
phor is similar to P1. The D11 has a brighter stored display.
The D15 has the higher stored writing speed (center 6 x 8 div).

D11 writing speed is at least 20 div/ms (Normal mode only).
D15 writing speed is at least 200 div/ms in the normal mode
and 800 div/ms (>1000 cm/ms) in the enhanced mode. Stor-
age viewing time is at least one hour at normal intensity. A
variable brightness control allows the storage time to be ex-
tended to at least 10 hours at reduced intensity, after which
time the intensity may be increased to its original level. Vari-
able brightness also permits optimum photographic results,
and integration of multiple traces. Erase time is =~250 ms.

INTENSITY
O

D10

D12
DUAL BEAM DISPLAY UNIT

The D12 provides a dual beam display for the 5103N Main-
frame. 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
one set of horizontal deflection plates. When using a dual
time base plug-in in the dual sweep mode, both beams will
be deflected by both sweeps and with two single trace plug-
ins four traces will be displayed. Other characteristics are the
same as the D10 Single Beam Display Unit.

D13
DUAL BEAM STORAGE DISPLAY UNIT

The D13 provides a dual beam, bistable, split-screen storage
display for the 5103N Mainframe. The storage display character-
istics and operation are the same as the D11 Storage Display
Unit. Other characteristics are the same as the D12. New
measurement problems are continuously developing which can
only be solved with a dual beam storage oscilloscope. Experi-
menters and researchers in areas such as electronics, mechanics
and bio-medicine recognize the expediency and thoroughness
of dual beam storage for retaining two related transients.

Writing speed is at least 20 div/ms. (Option 3, 200 div/ms, ce,
ter 6x8 div). Storage time is at least one hour at nornC
intensity increasing to 10 hours at reduced intensity. Erase
time is =250 ms.



D1 S
BRIGHTNESS (Y-} .

‘ D11 and D15

@
‘ 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 =10kQ paralleled by =~40pF. Maximum
¥ input is =50V (DC -+ peak AC).

Calibrator—Voltage output is 400 mV within 1%. Current

output (loop) 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 control settings.

Power Requirements—100, 110, 120, 200, 220, and 240V
(£10% on each range), 50 to 60 Hz and 400 Hz. Internally
selectable with quick-change jumpers.

ORDER INFORMATION

The 5103N Mainframe Unit and a Display Unit may be ordered
as a cabinet model oscilloscope equipped with a tilt bail or it
may be ordered as a 5%-inch rackmount oscilloscope equipped
with a slide-out assembly.

Cabinet (without plug-ins)—

5103N/D10 OSCILLOSCOPE ............................. $ 540
5103N/D11 STORAGE OSCILLOSCOPE .................... $1020
5103N/D12 OSCILLOSCOPE ............................. $ 870
QBN/DB STORAGE OSCILLOSCOPE ..................... $1370
03N/D13 STORAGE OSCILLOSCOPE, Option 3 ............ $1395
5103N/D15 STORAGE OSCILLOSCOPE ..................... $1095

D12

5100-SERIES OSCILLOSCOPES
5103N-Series

D13 DUAL BEAM
BRGHTNSS (v, STORAGE
WO,

D13

Rackmount (without plug-ins)—

R5103N/D10 OSCILLOSCOPE ............................ $ 540
R5103N/D11 STORAGE OSCILLOSCOPE .................... $1020
R5103N/D12 OSCILLOSCOPE ............................ $ 870
R5103N/D13 STORAGE OSCILLOSCOPE ................... $1370
R5103N/D13 STORAGE OSCILLOSCOPE, Option 3 ........... $1395
R5103N/D15 STORAGE OSCILLOSCOPE .................... $1095

OPTION 2

Protective Panel Cover

This cover protects the front panel and the plug-in knobs of
cabinet models from transportation or storage damage. The Op-
tion 2 instruments have modified side panels which accept the
panel cover.

PROTECTIVE PANEL COVER, Option 2 Add $15

CONVERSION KITS

These oscilloscopes may be converted from one configuration
to the other as applications change.

$30
$30

Cabinet-to-rackmount conversion kit order 040-0583-01 ..
Rackmount-to-cabinet conversion kit order 040-0584-01 ..

SCOPE-MOBILE® CART AND CAMERA—See optional acces-
sories at the conclusion of this oscilloscope section.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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5100-SERIES OSCILLOSCOPES

5A13N

® DC-to-2 MHz BANDWIDTH

@ 1mV/DIV to 5V/DIV

@ 10,000:1 CMRR

@ 10,000 DIV EFFECTIVE SCREEN HEIGHT

The 5A13N is a differential comparator plug-in amplifier for the
5103N Oscilloscope System. It incorporates a number of per-
formance features which make it particularly versatile, es-
pecially in multi-trace combination with other 5100-Series ver-
tical plug-ins. The following operational areas describe the
functions of the 5A13N.

Conventional Mode—as a conventional amplifier the 5A13N
has constant bandwidth over the 1 mV/div to 5 V/div deflection
factor range. The bandwidth is selectable at 2 MHz or 10 kHz
for best displayed noise conditions during low-frequency ap-
plications. The plus or minus inputs allow normal or inverted
displays.

Differential Mode—as a differential amplifier the 5A13N main-
tains its conventional features and provides a balanced input
for applications requiring rejection of a common-mode signal.
The CMRR is 10,000:1 from DC to 20 kHz, decreasing to 100:1
at 2 MHz. The unit rejects up to 15V of common-mode signal
at a deflection factor setting of 1 mV/div, increasing to 350V
rejection capability above 100 mV/div.

Comparator Mode—as a comparator amplifier the 5A13N utilizes
its differential capabilities, but provides an accurate positive
or negative internal offsetting voltage. A signal of up to =+
10 V may be applied to an input (plus or minus) at a deflection
factor setting of 1 mV/div and viewed in 10,000 divisions by
offsetting the signal with the opposing comparison voltage. A
=1V comparison voltage is also available for application re-
quiring maximum resolution. The offset voltage may be ex-
ternally monitored through a front panel output.

CHARACTERISTICS

Bandwidth—DC to 2 MHz. - Bandwidth Limit Mode, DC to 10
kHz. AC Coupled, 2 Hz or less at the lower —3 dB point.

Deflection Factor— 1 mV/div to 5V/div in a 1-2-5 sequence.
Accuracy is within 3%. Uncalibrated, continuously variable be-
tween steps and to at least 12.5V/div.

Input R and C— 1 MQ, approx 51 pF.

120

Signal Range

‘{S G
COMMON-MODE
SIGNAL RANGE
MAX DC
COUPLED INPUT
(DC +- PEAK AC
at 1 kHz or less)
MAX AC
COUPLED INPUT
(DC VOLTAGE)

Max Input Gate Current— 0.1 nA or less (equivalent to 100 uV
or less, depending on external loading) at 25°C.

+15V +350 V

+350 V +350 V

+350 V

Overdrive Recovery— 1 us to recover to within 3.0 mV and
0.1 ms to recover to within 1.5 mV after the removal of an over-
drive signal between 15V and —15V, regardless of over-
drive signal duration.

Internal Comparison Voltage—Ranges, 0V to =10V, and 0V
to *=1V. Accuracy, within 0.2% of dial setting plus 5mV
from =1V to *£10V; within 0.2% of dial setting plus 1mV
from £25mV to =1V on the OV to =1V range. From 0V to
+25mV use the on-screen display for greater resolution. Vc
output R, approx 15 kq.

Common-Mode Rejection Ratio—At least 10,000:1, DC to 10 kHz
at 1 mV/div to 50 mV/div DC coupled, with up to 20-volt peak-
to-peak sine wave, decreasing to 100:1 at 1 MHz. At least
400:1, DC to 10kHz at 0.1 V/div to 5V/div DC coupled, with
up to 100-volt peak-to-peak sine wave, decreasing to 40:1 at
1 MHz. For frequencies above 5kHz AC coupled, CMRR is
the same as stated for DC coupled. Below 5 kHz AC coupled,
CMRR decreases to 400:1 at 10 Hz. CMRR with two P6060
probes is at least 400:1 at any deflection factor.

Order 5A13N DIFFERENTIAL COMPARATOR AMPLIFIER .. ... .. $g

Recommended Probes—See page 128.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to Reference page
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@® 1mV/DIV to 5V/DIV

The 5A15N (single channel), 5A18N (two identical channels)
and 5A14N (four identical channels) are amplifiers with solid-
state circuits. Each features simplified front panel controls and
is used in the 5108N Mainframe. These plug-ins may be used
in combination for displaying up to eight traces. For in-
stance, two 5A14N amplifiers provide eight traces; one each
5A14N and 5A15N amplifiers provide five traces. Each ampli-
fier may be used in the 5103N horizontal plug-in compartment
for X-Y operation.

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.

5A14N operating modes are each channel separately, and alter-
nate or chop between any combination of channels. Internal
trigger is available from channel one only.

5100-SERIES OSCILLOSCOPES
5A14N, 5A15N, 5A18N

CHARACTERISTICS

Bandwidth—DC coupled, DC to at least 2 MHz (5A14N, 1 MHz)
at all deflection factors. AC coupled, 2Hz or less to at least
2 MHz (5A14N, 1 MHz) at all deflection factors.

Deflection 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 12.5 V/div.

Input R and C— 1 MQ within 1%, approx 47 pF.

Maximum Input—DC coupled, 350V (DC -+ peak AC). AC
coupled, 350 VDC.

Chopping Rate (5A18N and 5A14N)— 25 kHz to 100 kHz de-
pending upon plug-in combinations and number of traces dis-
played.

ORDER INFORMATION

5A14N FOUR-TRACE AMPLIFIER .......................... $575
5A15N SINGLE-TRACE AMPLIFIER ........................ $115
5A18N DUAL-TRACE AMPLIFIER .......................... $265

Recommended Probes—See page 128.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to Reference page
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5100-SERIES OSCILLOSCOPES
5A20N
5A21N

® DC-to-1 MHz BANDWIDTH

® 10-kHz BANDWIDTH LIMITER

® 50 xV/DIV to 5V/DIV

® 100,000:1 CMRR

® VOLTAGE and CURRENT PROBE INPUTS (5A21N)

The 5A20N and 5A21N are 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
5103N Mainframe. By inserting a vertical plug-in unit into the
horizontal compartment, the user assembles an X-Y oscillo-
scope. Thus, the oscilloscope can be adapted to solve indi-
vidual application problems.

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 may be limited to
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 0.15%, approx
47 pF.

Maximum Input Voltage

50 uV/div to 50 mV/div | 10V (DC - peak AC) 350 VDC (Coupling cap
pre-charged), 10 V
peak AC

100 mV/div to 5 V/div 350V (DC -+ peak AC) | 350 V (DC - peak AC)
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Input Gate Current— 100 pA or less (equivalent to 100 uV or
less, depending on external loading) at 25°C. 0

Displayed Noise— 30 uV or less, tangentially measured.

Common-Mode Rejection Ratio—AC coupled, 50 uV/div to
0.5 mV/div, at least 20,000:1 at 5 kHz 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. Bandwidth may
be limited to 10 kHz.

Deflection Factor— 0.5 mA/div to 0.5A/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 uA or less, tangentially measured. Per-
formance characteristics are valid for the 5A20N and 5A21N
from 0°C to +50°C.

ORDER INFORMATION

5A20N DIFFERENTIAL AMPLIFIER ........................ $165
5A21N DIFFERENTIAL AMPLIFIER ......................... $185
P6021 5-FT Current Probe, order 010-0237-02 ........... $98
P6021 9-FT Current Probe, order 010-0244-02 ........... 0

Voltage Probe—See page 128.

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




® DC-to-1-MHz BANDWIDTH

@® 10 »V/DIV to 5V/DIV

@ 100,000:1 CMRR

@ SELECTABLE UPPER and LOWER —3dB POINTS
@ DC OFFSET

There are many factors which contribute to the usability and
performance of this high-gain, wideband differential amplifier.
Displayed noise (grounded inputs) is held to 20 uV or less at
10 uV/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. Low amplitude sig-
q‘ls often ride a small DC component, perhaps a few millivolts,

ich would place a DC-coupled display offscreen at 10 xV/div.

r, DC drift may be present in the signal to be measured. Low
frequency drift is minimized by using AC coupled inputs for fre-
quencies above 2 Hz or by using DC coupled inputs and low
frequency limits selectable by a front panel switch. The same
techniques are used to cancel a DC component from the sig-
nal being measured. Adding a DC voltage opposite in polarity
to the polarity of the disturbing DC component is a third
method. This is done by using the plug-in’s variable DC offset.
Full bandwidth is retained in this mode of operation. These and
other factors make the 5A22N well suited for measurements in
difficult, low-amplitude, low-frequency areas.

CHARACTERISTICS

Bandwidth—HF —3 dB point: selectable in 9 steps (1-3 se-
quence) from 100 Hz to 1 MHz. 100 Hz to 0.3 MHz, accurate
within 20% of selected frequency and at 1 MHz, bandwidth is
down 3-dB or less. LF —3dB point: selectable in 6 steps
(1-10 sequence) from 0.1 Hz to 10 kHz, accurate within 20%
of selected frequency. AC coupled, 2 Hz or less.

Deflection Factor— 10 xV/div to 5V/div in a 1-2-5 sequence.
Accuracy is within 3%. Uncalibrated, continuously variable
between steps and to at least 12.5 V/div.

Input R and C— 1 MQ within 0.15%, approx 47 pF.
Drift With Temperature— 100 xV/°C or less.
Max Input Gate Current— 200 pA or less.

5100-SERIES OSCILLOSCOPES
5A22N

Signal and Offset Range

COMMON-MODE
SIGNAL RANGE

MAX DC COUPLED
INPUT (DC + PEAK
AC AT 1 kHz OR LESS)

MAX AC COUPLED +350 V
INPUT (DC VOLTAGE) DC rejection, at least 4 x 10°:1

DC OFFSET RANGE —+0.5V 450V
to to
—0.5V —50V

Displayed Noise— 20 xV at maximum bandwidth, source re-
sistance 25 Q or less, measured tangentially.

Overdrive Recovery— 10 us or less to recover within 0.5% of
zero level after removal of a test signal applied for 1s. Signal
amplitude not to exceed common-mode signal range.

Common-Mode Rejection Ratio—AC coupled, 10 xV/div to
0.5 mV/div, at least 20,000:1 at 5 kHz and above, decreasing
to 400:1 at 10 Hz. DC coupled, at least 100,000:1, DC to 30 kHz
from 10 uV/div to 100 xV/div with up to 20 V 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.

Order 5A22N DIFFERENTIAL AMPLIFIER

Recommended Probes—See page 128.

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to Reference page
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5100-SERIES OSCILLOSCOPES

5A19N, 5A23N, 5A24N

NEW 5A19N
DIFFERENTIAL
AMPLIFIER

@® DC-to-2 MHz BANDWIDTH
® 1 mV/DIV to 20V/DIV
® DC OFFSET

The 5A19N is a low cost differential amplifier featuring vari-
able DC offset and simplicity of controls. It is ideal for monitor
and systems applications and operates in the left or middle
plug-in compartment of the 5103N mainframe for Y-T displays,
or in the right compartment for X-Y displays.

Bandwidth—DC coupled, DC to at least 2 MHz at all deflection

Accuracy is within 2%. Uncalibrated, continuously varia
between calibrated steps and to 50 V/div.

Deflection Factors—1 mV/div to 20 V/div in a 1-2-5 sequen::b

Input R and C— 1 MQ within 0.3%, approx 47 pF.

Signal and Offset Range

COMMON-MODE *+16 V +350 V
SIGNAL RANGE

MAX DC COUPLED
INPUT (DC 4 PEAK +350 V
AC AT 1kHz OR LESS)

MAX AC COUPLED +350 V
INPUT (AC VOLTAGE)

415V 4350 V
DC OFFSET to to
RANGE —15V 350 V

Common-Mode Rejection Ratio—DC coupled, 1 mV/div to 200
mV/div, at least 1000:1 from DC to 10 kHz; decreasing to 100:1
at 500 mV/div to 20 V/div.

factors. AC coupled, 2 Hz or less to at least 2 MHz at all de- Order 5A19N DIFFERENTIAL AMPLIFIER ... ... ... .. ... ... $150
flection factors.
5A23N 5A24N
AMPLIFIER AMPLIFIER

@ 10 mV/DIV to 10 V/DIV
CALIBRATED DEFLECTION
FACTORS

The 5A23N is a general-purpose amplifier for the 5103N Oscillo-
scope System. Featuring low cost and simplicity of controls, it
is ideal for monitor and systems applications. It operates in
the left or middle plug-in compartment of the 5103N mainframe
for Y-T displays, or in the right compartment for X-Y displays.

Bandwidth—DC coupled, DC to at least 1.5 MHz at all deflection
factors. AC coupled, 2Hz or less to at least 1.5 MHz at all
deflection factors.

Deflection Factor— 10 mV/div to 10 V/div within 3% in 4 cali-
brated decade steps. A lighted multiplier control provides con-
tinuous variation between steps, and extends the deflection fac-
tor range to 100 V/div. Accuracy is within 5% at X2 and X5
multiplication.

Input R and C— 1 MQ within 1%, approx 47 pF.
Maximum Input— 350 volts (DC 4 peak AC).
Order 5A23N SINGLE-TRACE AMPLIFIER .................... $65
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® 50 mV/DIV to 1V/DIV
DEFLECTION FACTORS

@ EASY TO CUSTOMIZE

The 5A24N is a low-cost util-
ity plug-in providing direct ac-
cess to either the vertical or
horizontal deflection system of
the 5103N mainframe. It con-
tains mode switching, CRT
beam positioning, trigger pick-
off for basic measurements, and a built-in 3% x 2%-inch
soldering pad matrix for use by the customer who wishes to
build his own input circuits for special applications. Customer-
built circuits are powered through the circuit board which pro-
vides access to all mainframe power supplies.

Bandwidth—DC coupled, DC to at least 2 MHz at 50 mV/div,
decreasing to DC to 200 kHz at mid-attenuator range. AC
coupled, 25Hz to at least 2 MHz at 50 mV/div, decreasing to
25 Hz to 200 kHz at mid-attenuator range. Uncompensated input.

Deflection Factor— 50 mV/div, accurate within 3%. Continu-
ously variable, uncalibrated from 50 mV/div to at least 1 V/div.

Input R and C—Approx 100 k2, approx 30 pF.

Maximum Input— 50 volts (DC -}- peak AC). O

Order 5A24N SINGLE-TRACE AMPLIFIER ............... ... $25

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to Reference page
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@® 100 ns/DIV to 5s/DIV CALIBRATED TIME BASE
@ SINGLE SWEEP

@ DIRECT READOUT X10 MAG

® PROVIDES ALTERNATE and CHOPPED DISPLAYS

® 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. An external input

allows use of the 5B10N as a voltage amplifier with calibrated
eflection 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, composite (from the mainframe
vertical amplifier), line and external.

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-
plays accurate within 1% in addition to specified time base
sweep accuracy.

5100-SERIES OSCILLOSCOPES
5B10N

TRIGGERING

0.4 div 0.6 div

External 200 mV 200 mV
Requirements increase below 50 Hz

Internal

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 +5V 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%, approx 70 pF.
Maximum Input Voltage— 350V (DC -}- peak AC).
Order 5B1ON TIME BASE/AMPLIFIER ... . ... ... ... .. ... $175

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




5100-SERIES OSCILLOSCOPES

5B12N

® 100 ns/DIV to 5s/DIV CALIBRATED TIME BASE
® DUAL and DELAYED SWEEP

©® DIRECT READOUT X10 MAG

The 5B12N is a time base for generating single, dual or de-
layed sweeps in the 5103N Oscilloscope System. The 5B12N
is normally used in the right hand plug-in compartment but is
compatible with the vertical amplifier compartments 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 composite. In the display
composite mode the sweep is triggered from the composite sig-
nal being displayed. Auto and external trigger and single sweep
are provided for the A sweep. The B sweep is triggerable after
the delay time. The 5B12N triggers to frequencies well beyond
the oscilloscope bandwidth.

When operated in the dual sweep mode in a dual-beam oscillo-
scope together with two amplifier plug-ins, first the A sweep and
then the B sweep displays the signals from both amplifiers,
therefore four traces will be displayed. Both sweeps are dis-
played simultaneously in Chop Mode.

When operated in the dual sweep mode in a single-beam oscil-
loscope together with two amplifier plug-ins, the A sweep is
slaved to the left plug-in and the B sweep is slaved to the right
plug-in.

The display mode push button selects Chop or Alternate time-
share switching between vertical plug-ins and amplifier chan-
nels. Chop rate is 25 kHz to 100 kHz depending on plug-in
combinations and number of traces displayed.

CHARACTERISTICS

A Sweep Rates— 1us/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
1 s/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 0.5s/div in 20 calibrated steps.

B Sweep Accuracy—Within 3% from 1 us/div to 0.1 s/div.
Within 4% at 0.2 us/div, 0.5 us/div, 0.2 s/div and 0.5 s/div.

TRIGGERING
The following applies to the A and B trigger except as noted.
| COUPLING 7O 1 MHz AT 2 MHz
Internal 0.4 div 0.6 div
DC
External* 200 mV 200 mV
AC Requirements increase below 50 Hz

*A trigger only.
B sweep operates in triggered or free-run mode after delay time.

Auto Trig—Same as above on signal rates of 15 Hz and above.
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The following characteristics apply to the A trigger only. 0

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 —5V.

DELAYING SWEEP CHARACTERISTICS

Delay Time Accuracy— 1 us/div to 0.5 s/div, within 1%. 1 s/div
to 5s/div, within 2%.

Delay Time Multiplier Range—0.2 to 10.2 times the Time/Div
setting.

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 A 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 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%, approx 70 pF.

Maximum Input Voltage— 350V (DC -+ peak AC). 0

Order 5B12N DUAL TIME BASE .......................... $450

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




® 1 4s/DIV to 100 ms/DIV CALIBRATED TIME BASE
© EXTERNAL HORIZONTAL INPUT

.The 5B13N is a low-cost, general-purpose time base for the

5103N Oscilloscope System. Sweep rates are selected by push
button. The 5B13N is for applications such as basic laboratory
use by students, production testing, scientific research and
other areas where 100 ms/div to 1 us/div sweep rates are
needed.

CHARACTERISTICS

Sweep Rates—1 us/div to 100 ms/div within 5% in 6 calibrated
decade steps. A lighted multiplier control provides continuous
uncalibrated variation between steps, and extends the push-
button selected rate to at least 1 s/div.

TRIGGERING

COUPLING ~ SENSITIVITY AND FREQUENGY RANGE

AC 0.4 div from 50 Hz to 100 kHz, increasing to 1 div at 1 MHz

Preselected 200 mV from 50 Hz to 1 MHz

External Trigger Input—Maximum input voltage is 200V (DC
-4 peak AC). Input R and C is approx 100 k2 paralleled by
approx 1000 pF. Trigger level voltage range is +1.5V to —1.5 V.

EXTERNAL HORIZONTAL INPUT

Deflection Factor— 50 mV/div, accurate within 5%. A con-
tinuously variable deflection factor multiplier provides variation
between 50 mV/div and 0.5 V/div.

Bandwidth— 50 Hz or less to at least 250 kHz.

Input R and C—Approx 50 k@2, approx 1000 pF.

Maximum Input Voltage—200V (DC -|- peak AC).

Order 5B13N TIME BASE ... .. ... ... ................... $85

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

-SERIES OSCILLOSCOPES

5B13N
5CTIN

SCTIN CURVE TRACER

® TESTS SEMICONDUCTOR DEVICES to 0.5W
@ 10nA/DIV to 20 mA/DIV VERTICAL DEFLECTION FACTORS
@ 0.5V/DIV to 20 V/DIV HORIZONTAL DEFLECTION FACTORS

The 5CTIN Curve Tracer is a plug-in unit used in TEKTRONIX
5100-Series Oscilloscope Systems for displaying characteristic
curves of semiconductor devices to power levels up to 0.5 watts.
The plug-in operates in either vertical compartment of the
mainframe. Horizontal deflection is achieved through a front
panel source which drives the external input of either a verti-
cal or horizontal plug-in unit installed in the mainframe’s hori-
zontal compartment.

A variable collector/drain sweep produces a maximum peak
voltage of at least 250 volts; a base/gate step generator pro-
duces up to 10 calibrated current or voltage steps. Ranges of
step amplitudes are 1uA/step to 1mA/step for current and
1 mV/step to 1V/step for voltage. Maximum power output is
0.5 watts. In addition, the unit has a vertical display amplifier
with deflection factors ranging from 10 nA/div to 20 mA/div and
a horizontal display amplifier with deflection factors ranging
from 0.5 V/div to 20 V/div.

Order 5CTIN CURVE TRACER . .. ... ... .................. $350
See complete description page 182-183.
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5100-SERIES OSCILLOSCOPES

CAMERA

The low-cost C-5 Camera is designed to complement the
5100-Series Oscilloscopes and the 603 and 604 Display Units.
Its light weight, fixed-focus (f/16), fixed aperture design simpli-
fies waveform photography. The C-5 Camera fits directly onto
the instrument and needs no additional adapter. The film-back
is permanently attached to the camera.

Order C-5 CAMERA

PROBES

The P6060 is a general-purpose probe for the 5100-Series Oscil-
loscopes. A special BNC connector activates sensing circuitry
in the vertical plug-in units to automatically change the scale
factor readout on the front panel. This convenience eliminates
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
P6060 6-FT PROBE, order 010-6060-03

The P6021 is a 125-turn AC Current Probe which can be used
directly with the 5A21N Amplifier without a termination or
amplifier. 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 conductor
into the probe head slot.

P6021 PROBE 5-FT Cable, order 010-0237-02
P6021 PROBE 9-FT Cable, order 010-0244-02
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BLANK PANEL

Blank Plug-in Panel—When operating the 5100-Series instru-
ments with less than the full complement of plug-ins, the blank
plug-in panel can be used to cover unused compartments.

Order 016-0195-00

SCOPE-MOBILE® CART

The Model 203-2 Cart supports the 5100-Series Oscilloscopes
in any of nine convenient viewing positions. A storage drawer
is provided, as well as a carrier for storing up to four 5-Series
plug-in units.

Order 203205 5 .« cambomd o Lo iie S NGRl

VIEWING HOODS

Improve viewing in high ambient-light conditions, fits all 5100-
Series Oscilloscopes, the 603 storage monitor and the 604
monitor.

Order 016-0260-00 (folding)
Order 016-0154-00

PROTECTIVE PANEL COVER

This cover snaps on to protect the front panel and the plug-in
knobs on cabinet models from transportation or storage damage.
The kit contains the front panel cover and the modified side-
panels for the 5103N Oscilloscopes. This kit is not required
if an option 2 instrument has been ordered.

Order 040-0636-00

RAIN COVER

This vinyl rain cover slips easily over the top of the instrument
and has a slot which allows access to the instrument handle.
The cover will accommodate the 5100-Series Oscilloscopes
with or without Option 2 attached.

Order 016-0544-00

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

Bottom tray dimensions are 143% x 263% inches."
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The TEKTRONIX 550-Series offers the user proven performance
in one of the most respected, flexible, versatile oscilloscope
systems presently available.

This series of laboratory plug-in oscilloscopes provides a wide
range of measurement capabilities. Dual-beam performance is

550-SERIES OSCILLOSCOPES

provided in the 556. With its many operating modes and display
features it is one of today’s most versatile oscilloscopes.

The plug-ins that are available for this series are briefly de-
scribed in the plug-in chart below. More details are given on
their respective page.

550-SERIES MAINFRAME PERFORMANCE CHART
APPLIES TO CABINET AND RACKMOUNT MODELS

DC to 50 MHz

556 Dual Beam/Delayed Sweep

550-SERIES MAINFRAME/PLUG-IN PERFORMANCE CHARTS
Bandwidth is in MHz unless noted otherwise. Risetime is in ns unless noted otherwise.

NUMBER MINIMUM DC to 50 MHz PLUG- MINIMUM W AKIMUSK DC to 50 MHz
OF DEFLECTION MAINFRAME PAGE | DEFLECTION P MAINFRAME
TRACES FACTOR 556 IN FACTOR 556
BW T, BW Tp
1A1 132 TWO 50 mV/cm DC to 50 7 1A5 134 5mV/cm 20,000:1 DC-50 | 7
5mV/cm DC to 28 13 2mV/cm DC-45 8
~500 uV/cm | 2Hz to 15 | 24 1 mV/cm DC-40 | 9
1A4 | 133 FOUR 10 mV/cm DC to 50 7 1A7A | 136 | 10uv/em 100,000:1 DC -1 350

PLUG CENTER CAL.
"IPAGE|MAXIMUM | FREQUENCY | DISPERSION | RESOLUTION
IN SENS RANGE
1L5 | 172 |10 4V/cm |50 Hz-990 kHz | 10 Hz - 100 kHz | 10 Hz - 500 Hz

10 MHz-4.2 GHz

1 kHz - 10 MHz

1 kHz - 100 kHz

1L20 | 174 |—100dBm

OPTIONAL ACCESSORIES

Optional accessories expand measurement capabilities and pro-
vide added operating convenience. The following describes
some of the accessories commonly used with these instruments.
The accessory section of the catalog contains a complete
description of all accessories.

CAMERAS
C-12 has beam-splitting mirror for straight-on viewing and
use of optional projected graticule, f/1.9—1:0.85 lens, Pola-
roid* Land Pack-Film back accepts 3000-speed film. Pro-
jected graticule eliminates parallax in oscilloscopes having
external graticules.
Orderz Standard C=122P . i aim s s e i ooy wisionsssbs $590

C-27 provides direct viewing and maximum transmission of
light to film, f/1.9—1:0.85 lens, Polaroid Land Pack-Film back
accepts 3000-speed film.

Order-Standard C-27-P' ..es s e s o s crmlionts s e o $590
Bezels for adapting Cameras to Oscilloscopes are listed in
the Camera accessory section.

PROBES
The standard 10X probes supplied with the instrument satisfy
most measurement requirements; however, optional probes
(recommended on plug-in unit pages) may be better suited
for particular applications.

SCOPE-MOBILE® CART
Model 202-2: storage drawer, carrier for 2 plug-in units,
9-position tilt-lock oscilloscope tray.
ORABTE 202 2 i 5 ool os ke e i s & ote AN e s $185

*Registered Trademark Polaroid Corporation

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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550-SERIES OSCILLOSCOPES

556

® TWO VERTICAL AND HORIZONTAL
SYSTEMS

® OVER 50 DISPLAY MODES
INCLUDING DUAL-BEAM DISPLAY
WITH ONE INPUT

CALIBRATED DELAYED SWEEP
EMI SUPPRESSION
6 x 10-cm DISPLAY PER BEAM

ILLUMINATED PARALLAX-FREE
GRATICULE

FULL-BANDWIDTH TRIGGERING

ACCEPTS MULTI-TRACE, DIFFERENTIAL,
SAMPLING, SPECTRUM ANALYZER
AND SPECIAL PURPOSE PLUG-IN
UNITS

The Type 556 and R556 are dual-beam laboratory instruments
for accurate measurement in the DC to 50 MHz range. Features
include independent vertical and horizontal deflection systems,
trigger selectability for cross triggering, and uniform-focus CRT
with 6 x 10-cm scan per beam.

Unique display capability allows simultaneous display of one
signal at two different sweep times, using only one probe for
minimum circuit loading.

VERTICAL DEFLECTION
2 identical systems

BANDWIDTH
DC to >50 MHz at 3-dB down, depending on plug-in unit.

RISETIME
<7 ns, depending on plug-in unit.
DELAY LINE
Permits viewing leading edge of displayed waveform.

HORIZONTAL DEFLECTION
2 identical systems
TIME BASE A AND B
0.1 us/cm to 5s/cm in 24 calibrated steps (1-2-5 sequence),
accurate  within 3%. Uncalibrated, continuously variable
between steps and to approx 12.5s/cm. Warning light indi-
cates uncalibrated setting.

X10 MAGNIFIER
Operates over full time base, increases fastest rate to 10
ns/cm. Magnified time base accurate within 5%.

DELAYED SWEEP MODE

Delayed sweep starts after time interval determined by DELAY
TIME and DELAY TIME MULTIPLIER. DELAY TIME CONTROL
selects 0.1 us to 5s delay time ina 1, 2, 5 sequence. Accurate
within 1%. DELAY TIME MULTIPLIER provides continuously
calibrated time intervals from 0.20 to 10.00 times the DELAY
TIME. Dial divided into 1,000 parts. Accuracy within 0.2%
of full scale from 1 s to 5s and within 0.5% of full scale
from 0.1 us to 0.5 uis. Inherent delay to start of delayed sweep
150 ns or less.

DELAY RANGE
0.1 us to 50 s after start of delaying sweep.

DIFFERENTIAL TIME MEASUREMENT ACCURACY
Within 1% and ==2 minor divisions from 1 us to 5's and within
1% and ==5 minor divisions from 0.1 ps to 0.5 us. Jitter <1
part in 20,000 of 10 times DELAY TIME.
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DELAY MODES
Delayed sweep starts immediately at end of delay time, or is
triggerable at end of delay time (for jitter-free displays).

OPERATING MODES
Time Base A—Normal and Single Sweep.
Time Base B—Normal, B delayed by A, and Single Sweep.

EXTERNAL INPUT
<0.1 V/em with X10 Display Mag, <1 V/cm with X1 Display@™
Mag, continuously variable from <<0.1 V/cm to approx 10 Vi
cm. DC to >400 kHz at 3-dB down. 50V maximum (DC +
peak AC). Input RC approx 1 megohm paralleled by =~é5 pF.

SIGNAL OUTPUTS
Gates from both time bases (> +9 V), sawtooths from both
time bases (>9 V/cm), delayed trigger pulse (>7 V).

TRIGGER
(2 identical systems)
MODES
Triggered and Auto Stability. Latter mode free runs sweep
in absence of triggering signal, triggers on signals >30 Hz.
COUPLING
AC, DC, AC LF reject, AC HF reject.

SOURCES
Internal from left or right vertical amplifier, left or right plug-
in, external, or line. External trigger input RC approx 1 meg-
ohm paralleled by approx 35pF. 50-V maximum external
input (DC + peak AC). External trigger signals that have
an amplitude greater than 2V and a rate of rise exceeding
1/3V/ns may cause erratic triggering. Internal source select-
able from the oscilloscope vertical amplifier, or direct from
a single channel of Type 1AT1, 1A2, and TA4 Plug-In Units.
The latter mode displays the true time relationship between
signals when plug-ins are in chopped or alternate operation.

REQUIREMENTS
AC INTERNAL—O0.2-cm, 60 Hz to 10 MHz; 1 cm to 50 MHz.

AC EXTERNAL—O0.2 V, 60 Hz to 10 MHz; 0.4V at 50 MHz.

AC LF REJECT—INT or EXT requirement increases below 2.5
kHz.

AC HF REJECT—INT or EXT requirement increases above 60
kHz (>2-cm deflection or >2V at 2 MHz).

DC INTERNAL—O0.35-cm, DC-to-10 MHz; 2 cm at 50 MHz.
DC EXTERNAL—O0.2 V, DC-to-10 MHz; 0.4V at 50 MHz.



550-SERIES OSCILLOSCOPES

‘ DISPLAY LOGIC

A dual-beam oscilloscope, with two horizontal and vertical
deflection systems, presents the ability to select the driving
source to the deflection systems . . . thereby greatly increasing
the versatility.

The Time Base generators can be switched to either UPPER-
BEAM horizontal or LOWER-BEAM horizontal to give independ-
ent or identical time-based displays, or simultaneous display of
one time base delayed accurately by the other.

The signal under test has the potential to be channeled from
the plug-ins to either vertical amplifier. In the Type 556, the
RIGHT plug-in unit output can be directed to either the UPPER-
BEAM vertical or the LOWER-BEAM vertical or both. This means,
among other things, only one probe need be attached to the
signal source to perform delaying sweep operations. This re-
duces the loading effect on sensitive circuitry. The LEFT plug-in
unit can be coupled to the UPPER-BEAM vertical only.

The triggering signal source to each Time Base trigger circuit
can be selected from either UPPER-BEAM or LOWER-BEAM ver-
tical (NORM), RIGHT or LEFT plug-in unit (necessary only in
1-series multi-trace plug-ins), or EXTERNAL.

CRT AND DISPLAY FEATURES

TEKTRONIX DUAL-BEAM CRT

5-inch round tube, 8 x 10-cm display area; >6éx10cm per
beam with 4-cm overlap. Spot size, focus uniformity and
geometry equivalent to our finest single-beam tubes. Alu-
minized construction, helical post acceleration. P31 phosphor
normally supplied; P2, P7, or P11 are optional without
extra charge. Consult your Field Engineer, Representative, or
Distributor for application information and availability. Z-
axis input requires 10V peak to peak for CRT modulation at
normal intensity.

INTERNAL GRATICULE
Variable edge lighting. Vertical and horizontal centerlines
marked in 2-mm divisions.

DISPLAY CONTROLS
Separate intensity, focus and astigmatism controls for each
beam, upper and lower beam intensity contrast controls be-
tween A sweep and nonintensified-B-zone of A sweep, trace
rotation (screwdriver adjustment), and trace separation. BEAM
FINDER button functions in both X-Y systems, indicates direc-
tion of off-screen signals.

OTHER CHARACTERISTICS

ELECTROMAGNETIC INTERFERENCE
Oscilloscopes meet interference specifications of MIL--6181 D
over the following frequency ranges: Radiated (with CRT
mesh filter and BNC connector covers installed) —150 kHz to
1 GHz; conducted (power line) —150 kHz to 25 MHz.

AMPLITUDE CALIBRATOR
0.2mV to 100V in 18 calibrated steps (1-2-5 sequence), accu-
racy within #=29%. 50-Q source resistance from 0.2mV to
0.2V. <1.5-us risetime; 1-kHz =259, repetition rate; 45%
to 559% duty cycle. 100-V DC reference output also provided.
Front-panel current loop for 5-mA =+29%,, squarewave or DC.

WER REQUIREMENTS

90 to 136 VAC or 180 to 272 VAC, 50 to 60 Hz source with
less than 29% harmonic distortion; approx 840 W maximum,
approx 1kVA maximum. Rear-panel selector provides rapid
accommodation for six line-voltage ranges.

RACKMOUNTING
Type R556 mounts on tilting slide-out tracks to standard 19-
inch rack. Further mounting information on catalog instru-
ment dimension page.

CABINET MODEL DIMENSIONS AND WEIGHTS

Height 153/1¢ in 38.6 cm
Width 1615/1¢ in 43.0 cm
Depth 24 in 61.0cm
Net weight 83 Ib 37.7 kg
Domestic shipping weight ~135 |Ib ~é61.5kg
Export-packed weight ~148 |b ~67.3 kg
RACK MODEL DIMENSIONS AND WEIGHTS
Height 14 in 35.6 cm
Width 19 in 483 cm
Rack depth 2213/,4 in 57.9 cm
Net weight 87%, Ib 39.9 kg
Domestic shipping weight ~151 Ib ~68.6 kg
Export-packed weight ~162 Ib ~73.6 kg

INCLUDED ACCESSORIES

Four P6008 10X probe package (010-0129-00); eighteen BNC
covers, ten installed (016-0088-00); 3-conductor power cable
(161-0030-01); smoke-gray light filter (378-0567-00); clear CRT
protector plate (387-0918-00); graticule cover (200-0382-00);
CRT mesh filter, installed (378-0572-00). Type R556 also in-
cludes slideout assembly (351-0086-00) and mounting hard-
ware.

Order TYPE 556 OSCILLOSCOPE,

without plug-in wunits . ................... $4100
Order TYPE R556 OSCILLOSCOPE,
without plug-in: Unitss oo o amaid s & $4200

OPTIONAL ACCESSORIES

Optional accessories expand measurement capabilities and
provide added operating convenience. Cameras, Probes, Scope-
Mobile® Carts and other major accessories are completely
described in the catalog accessory pages. Some of the ac-
cessories commonly used with this instrument are described in
the Reference Section for this series.

SCOPE-MOBILE® CART
Model 205-2: storage drawer, carrier for 3 plug-in units,
9-postion tilt-lock oscilloscope tray. Order 205-2 .... $210

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

131




R R R RO,

550-SERIES OSCILLOSCOPES

1A1

® 5mV/ecm to 20 V/ecm
CALIBRATED DEFLECTION FACTORS

~500-uV/cm SINGLE CHANNEL

CHANNEL 1 SIGNAL & TRIGGER OUTPUTS
1-MHz CHOPPING RATE

FET INPUTS

Type 1A1 provides dual-trace displays in Type 530, 540, 550
and 580* Series Oscilloscopes. Maximum bandwidth is achieved
in Type 544, 546, 547, 556, and 585A Oscilloscopes. Input chan-
nels are identical with separate controls for coupling, attenu-
ating, inverting and positioning the signal.

Used with the Type 547 or RM547 Oscilloscopes, the alter-
nate switching circuit can be slaved to the display switching
circuit in the oscilloscope, thus locking Channel 1 to Time Base A
and Channel 2 to Time Base B. For many applications this pro-
vides the equivalent of a dual-beam oscilloscope without the
additional complexity and cost.

Solid state components are used throughout except for the
output stage.

50.mV/cm DC to 15MHz | 24ns
5mV/cm DC to 14 MHz 25 ns
~500 pnV/cm 2Hz to 10 MHz 35ns
545B 50 mV/cm DC to 33 MHz 11 ns
5mV/cm DC to 23 MHz 16 ns
~500 nV/cm 2Hz to 14 MHz 25ns
544, 546, 547, | 50 mV/cm DC to 50 MHz 7 ns
556, 585A* 5mV/cm DC to 28 MHz 13 ns
~500 uV/cm 2Hz to 15MHz 24 ns
549 50 mV/cm DC to 30 MHz 12ns
5mV/cm DC to 23 MHz 16 ns
~500 nV/cm 2Hz to 14 MHz 25ns
551 50 mV/cm DC to 27 MHz 13 ns
5mV/cm DC to 21 MHz 17 ns
~500 nV/cm 2Hz to 13MHz 27 ns

*A Type 81A Adapter is required.
FLow-frequency 3-dB point, AC coupled: 2 Hz, 0.2 Hz with 10X probe.

DEFLECTION FACTOR
5mV/cm to 20 V/cm in 12 calibrated steps (1-2-5 sequence),
accurate within 3%. Uncalibrated, continuously variable
between steps and to approx 50 V/cm.

INPUT RC
1 megohm paralleled by approx 15 pF.

MAXIMUM INPUT VOLTAGE
600V combined DC + peak AC.

OPERATING MODES
Either single channel, normal or inverted; algebraic addition;
chopped or alternate electronic switching between channels.
Alternate: channels switched at the end of each sweep.
Chopped: successive 500-ns segments of each channel dis-
played at an approx 1-MHz rate per channel. Chopped tran-
sient blanking except in Type 551 and 585A Oscilloscopes.
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SIGNAL OUTPUT
Channel 1 Output provides up to X10 gain, can be AC
coupled into Channel 2 for approx 500-uV/cm deflection
factor. Noise or frequency filters can be inserted between
channels if desired. Output impedance is approx 50 Q. Max(\
mum bandwidth of output alone is DC to 35 MHz; see chait. >
for bandwidths at 500 uV/cm.

TRIGGER OUTPUT
Channel 1 output for external triggering permits viewing
true time relationship between signals in alternate or chopped
operation. Output also applied internally to Type 544, 546,
547, 549, and 556 Oscilloscopes. Approx 0.5V for each centi-
meter of displayed signal at 1 kHz with calibrated deflection
factors.

WEIGHTS
-Net weight 6 b - 26kg
Domestic shipping weight ~11 b ~5.0kg
Export-packed weight ~14 b ~6.4kg
INCLUDED ACCESSORIES
BNC-to-BNC 50-Q cable (012-0076-00).
Order TYPE 1AT PLUG-INUNIT . ... ............ $725

OPTIONAL ACCESSORIES

See catalog accessory pages for additional information on
these and other items.

P6008** 10X Probe Package. Order 010-0129-00 ..... $50
P6009 100X Probe Package. Order 010-0170-00 ....... $66
P6028 1X Probe Package. Order 010-0074-00 ........ $20

**P6008 10X Probes included with Type 544, 546, 547 and 556 Oscilloscopes
increase input resistance to 10 MQ2 and decrease input capacitance to appr 3
7.5 pF. Bandwidth of probe and oscilloscope is 45 MHz or greater; riseti " 4
is approx 7 ns. =

U.S. Sales Prices FOB Beaverton, Oregon
Please refer to General Information page
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® 10 mV/em to 20 V/ecm
CALIBRATED DEFLECTION FACTORS

® FOUR-CHANNEL ADDING (x1%x2) 4+ (Xx3%x4)
® SIGNAL OUTPUT
® FET INPUTS

This plug-in unit for Type 530, 540, 550, and (with adapter)
580*-Series Oscilloscopes through versatile switching logic pro-
vides the equivalent of two wide-band, dual-trace units con-
nected to a third wide-band, dual-trace unit. Maximum band-
width of DC to 50 MHz is achieved with Type 544, 546, 547
and 556 Oscilloscopes. The Type 1A4 provides a new standard
of multi-channel versatility in all TEKTRONIX Oscilloscopes that
accept Letter-Series or 1-Series Plug-In Units.

CHARACTERISTICS

544, 546, 547, 556, 585A DC to 50 MHz 7 ns
545B DC to 33 MHz 11 ns
549 DC to 30 MHz 12 ns
551 DC to 27 MHz 13 ns
535A DC to 15MHz 24 ns

*A Type 81A Adapter is required.
Flow-frequency 3-dB point, AC coupled: <2 Hz, <0.2Hz with 10X probe.

EFLECTION FACTOR

10 mV/cm to 20 V./cm in 11 calibrated steps (1-2-5 sequence),
accurate within 3%. Uncalibrated, continuously variable
between steps and to approx 50 V/cm.

INPUT RC
1 megohm (#+1%) paralleled by approx 20 pF.

MAXIMUM INPUT VOLTAGE
600V DC + peak AC.

COMMON-MODE REJECTION
At least 20:1, DC to 10 MHz common-mode signals up to 10
cm in amplitude.

CHANNEL ISOLATION
At least 50:1 for signals from DC to 20 MHz.

DISPLAY MODES

Any single-channel; any two channels (alternated, chopped,
or added); three channels (alternated, chopped, or added in
any combination); and four channels (Channels 1 and 2
alternated, chopped, or added with Channels 3 and 4).
Four channel addition is useful in single-shot displays of four
different signals, as in delay and coincidence studies.

Channels are always displayed in numerical sequence in
chopped and alternate modes. One channel will run twice
when only three are turned on. In chopped operation, suc-
cessive 2.5-us (approx) segments of each channel are dis-
played. Chopping rate is approx 400 kHz. Chopped transient
blanking with all oscilloscopes except Type 551, and 585A.

‘ IGNAL OUTPUT AND TRIGGER SOURCE

Signal from any channel can be used to externally trigger
the oscilloscope, thus indicating the true time relationship
between signals displayed in alternate and chopped mode.
Selected output also applied internally to Type 544, 546,

550-SERIES OSCILLOSCOPES
1A4

TYPE 1A4
AMPLIFIES

FOUR - CHANNEL

547, 549 and 556 Oscilloscopes. The front-panel output can
also be cascaded with another channel, providing additional
gain useful in many applications. Signal output amplitude is
>0.5V/cm of display signal, unterminated at 1 kHz. Band-
width is <20 Hz to >10MHz (to approx 500 kHz with any
channel operated in chopped mode). Approx 50-Q output
impedance.

WEIGHTS
Net weight 6, b 3.1 kg
Domestic shipping weight ~10 Ib ~4.5kg
Export-packed weight =16 Ib =73 kg

INCLUDED ACCESSORIES
BNC-to-BNC 18-inch cable (012-0076-00).

Order TYPE 1A4 PLUG-IN UNIT ............ .. $1150

OPTIONAL ACCESSORIES

The probes recommended for use with this plug-in unit
satisfy most measurement requirements. Other probes are avail-
able for current and high-voltage measurements. See catalog
accessory pages for additional information on these and other
items.

P6008** 10X Probe Package. Order 010-0129-00...... $50
P6009 100X Probe Package. Order 010-0170-00 ....... $66
P6028 1X Probe Package. Order 010-0074-00 ........ $20

**P6008 10X Probes included with Type 544, 546, 547 and 556 Oscilloscopes
increase input resistance to 10 MQ and decrease input capacitance to approx
7.5 pF. Bandwidth of probe and oscilloscope is 45 MHz or greater; risetime
is approx 7 ns.

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




550-SERIES OSCILLOSCOPES

1A5

® 1 mV/em to 20V/ecm
CALIBRATED DEFLECTION FACTOR

® 20,000:1 CMRR
® +5.V COMPARISON VOLTAGE
® FET INPUTS

This wide-band differential unit for Type 530, 540, 550, and
580*-Series Oscilloscopes achieves a new high in common-
mode rejection. The 132 Power Supply is available to operate
the Type TA5 outside an oscilloscope. See the description of
this instrument for details.

Solid state design, with FET inputs, provides low drift and
eliminates microphonics.

CHARACTERISTICS

544, 546, 5mV/cm to 20V/cm | DC to 50 MHz 7 ns
547, 556, 2mV/cm DC to 45MHz 8 ns
585A%* T mV/cm DC to 40 MHz 9ns
545B 5mV/cm to 20V/cm | DC to 33MHz | 11 ns
2mV/cm DC to 31MHz | 12ns
1mV/cm DC to 30MHz | 12ns
549 5mV/cm to 20V/cm | DC to 30MHz | 12ns
2mV/cm DC to 29 MHz | 13 ns
1mV/cm DC to 26 MHz | 13 ns
551 5mV/cm to 20V/cm | DC to 27 MHz | 13 ns
2mV/cm DC to 26 MHz | 14ns
1 mV/cm DC to 25MHz | 14ns
535A 5mV/cm to 20V/cm | DC to 15MHz | 24 ns
2 and 1 mV/cm DC to 14MHz | 25ns

FLow-frequency 3-dB point, AC coupled: <10 Hz.
*A Type 81A Adapter is required.

DEFLECTION FACTOR
1mV/cm to 20 V/cm in 14 calibrated steps (1-2-5 sequence),
accurate within 2.5% (within 2% from 1 mV/cm to 20 mV/
cm). Uncalibrated, continuously variable between steps and

to > 50V/cm.

INPUT RC
1 megohm paralleled by approx 20 pF.

INPUT COUPLING
May be switched to AC, GND, or DC. Input coupling capac-
itor is automatically charged to proper voltage through a
1-megohm resistor when switch is in GND position.
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TYPE 1A5

DIFFERENTIAL
AMPLIFIER

waemacd  VOLTS/CM
o

S e
ouY
SIGNAL RANGE

- DIFFERENTIAL PRO!

2 Ve ORLY.

Vo NOT AVAILABLE

MAXIMUM INPUT VOLTAGE

GAIN

3 POSITION

DISPLAY

VAR BAL

=400V (DC + peak AC) from 1mV/cm to 20mV/cm0
+500V (DC + peak AC) from 10 mV/em to 20 V/cm.

COMMON-MODE DYNAMIC RANGE
>+5V (DC + peak AC) from 1mV/ecm to 20 mV/cm,
>=+50V from 50mV/cm to 02V/cm, >=+500V from
0.5V/ecm to 20V/cm. The =50V range can be extended
from 50 mV/cm to 10 mVY/cm, and the =500V range can
be extended from 0.5V/cm to 0.1 V/cm by pulling and turn-
ing the VOLTS/CM control.

COMMON-MODE REJECTION RATIOS*

DC to >>20,000:1 +5V PtoP | TmV/cm to
100 kHz 20 mV/cm
100 kHz to >10,000:1 +=5V PtoP | 1mV/cm to
1 MHz 20 mV/cm
1 MHz to >>10,000:1 *+=5V PtoP | 1mV/cm to
10 MHz divided by divided by 20 mV/cm
freq. in MHz | freq. in MHz

DC to >>2,000:1 +50V P to P |10mV/cm to
10 kHz 2V/cm
DC to >100:1 +50V PtoP| 5V/em to
10 kHz 20V/cm
60 Hz >1,000:1 +5V PtoP | TmV/ecm to
(AC coupled) * 20mV/cm

*At 0°C to 50°C
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C STABILITY

Drift with time: <200 uV/h at 25°C. With temperature:
<200 uV/°C. With line voltage change: <300uV from
105 to 125 VAC.

NOISE
<50 uV RMS.

DC SHIFT DUE TO OVERDRIVE
Within 1% of = overdrive signal, but not exceeding 10 mV
in the 5V input signal range, 0.1V in the 50V input signal
range, or 1.0V in the 500 V input signal range.

OVERDRIVE RECOVERY
Recovers to within 10 mV of DC-shifted level after 0.15 ps in
the 5V input signal range.

The P6046 expands the differential measurement capabilities
of the Type 1A5 Plug-In Unit. With this probe, the differential-
signal-adding takes place in the probe itself, resulting in high
common-mode signal rejection at higher frequencies. This dif-
ferential probe-tip performance minimizes the measurement
errors caused by differences in probes, cable lengths, and
input attenuators. In addition, the wide-band capability of the
P6046 assures DC-to-45 MHz performance at the probe tip
where the measurements are made.

CHARACTERISTICS
Probe with Type TA5 Plug-In Unit

ATTENUATION is 1X.
INPUT RESISTANCE is 1 megohm, ==1%,.
INPUT CAPACITANCE is approx 10 pF.

550-SERIES OSCILLOSCOPES
1A5

COMPARISON VOLTAGE
0 to =5V, internally applied to 4 input or — input, moni-
torable at front panel. Accuracy within 7mV or 0.5% of
comparison voltage, whichever is greater.

WEIGHTS
Net weight 51b 2.3 kg
Domestic shipping weight ~71b ~32 kg
Export-packed weight =13 |b =59kg
Order TYPE 1A5 PLUG-IN UNIT ... ............ $750

P6046

COMMON-MODE LINEAR DYNAMIC RANGE is =5V (DC
+ peak AC), =50V with 10X attenuator.

COMMON-MODE REJECTION RATIOS with deflection fac-
tors of 1 mV/cm to 20 mV/cm are 10,000:1 at DC, 1,000:1 at
45MHz. Min AC-coupled CMRR from 1 mV/cm to 20 mV/cm is
1000:1 at 20 MHz decreasing to 500:1 from 40 MHz to 45 MHz.

BANDWIDTH/RISETIME

DC to 45 MHz 7.8ns
DC to 43 MHz 8.1 ns
DC to 38 MHz 9.2ns

200 mV/cm to 5mV/cm
2mV/cm
1 mV/cm

*With Oscilloscope Types 544, 546, 547, 556, or 585A with Type 81A
Adapter.

MAXIMUM INPUT VOLTAGE is =25V (DC + peak AC),
-+250V with 10X attenuator.

NOISE (periodic and random deviation) is 200 uV or less.
THERMAL DRIFT at the probe head is 250 uV/°C or less.

PROBE CABLE is 6 feet long, terminated with a special nine-
pin connector.

P6046 PROBE PACKAGE. Order 010-0213-00 . ... $470

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

135




550-SERIES OSCILLOSCOPES

1A7A

DC-to-1 MHz BANDWIDTH

10 uV/em to 10 V/em i e,
CALIBRATED DEFLECTION FACTORS | - ~

SELECTABLE UPPER AND LOWER —3-dB POINTS
100,000:1 CMRR

DC OFFSET

FET INPUTS

10-uV/HOUR DC DRIFT*

Designed for use with any TEKTRONIX 530, 540, 550, or (with
Type 81A Adapter) 580-Series Oscilloscopes. Used with Type
132 Power Supply, the Type 1A7A can drive recording equip-
ment, X-Y plotters, oscilloscopes or other indicators.

DEFLECTION FACTOR
10 uV/em to 10V/em in 19 calibrated steps, 1-2-5 sequence,
accurate within 29%. Uncalibrated continuous variation be-
tween steps and to approx 25 V/cm.

INPUT RC
1 megohm, paralleled by 47 pF.

MAXIMUM INPUT CURRENT

COMMON-MODE DYNAMIC RANGE
10 pV/ecm to 10mV/em — =10V (DC 4+ peak AC).
20mV/cm to 0.1 V/em — =100V (DC + peak AC).
each input | #=20 pA | =100 pA
: f — € b
both inputs | #=40 pA | +=200 pA DC(Z) 20\1:/chn;To(10.:;/.cm+]o /SO)OV e Fopedend
: within £10% ]
20 nien {0 MR NEEEE gt EEI0PE TR 400 mEfom 10 x¥]em to 10 mViem: =4V from 20m¥]
Display shift at

; cm to 0.1 V/em; =40V from 02V/cm to 1V/cm; =400V
10 uV/cm (AC coupled) | each input | =2cm | ==10cm from 2V/cm 1o 10 V/cm.

10 uV/em to 10 mV/cm

MAXIMUM INPUT VOLTAGE COMMON-MODE REJECTION ¥ A vemwicarion. renrs
DC Coupled: 10 uV/cm to 10 mV/cm — =20V 100,000:1 \
(DC + peak AC) /
20mV/ecm to 10V/ecm — =500V 10 4V /div — 10my/di DS COUPLED
(DC + peuk AC) } 20,0001
AC Coupled Input DC Voltage: . ~
10 uV/em to 10V/em — =500V - p
OVERDRIVE RECOVERY 3 //
<10 pus to recover within 0.5% of zero level after removal : v DS COUPLED 50 v /v — 10 v/aie
of a + or — voltage applied for 1, applied voltage within & , ,//"’ coupLED
the differential dynamic range. £ 10000 SR
8 S . il AT 50011 v
DISPLAYED NOISE 8 g ST ———
<16 uV or 0.1 cm, whichever is greater, measured tan- z / \
gentially at full bandwidth (DC to 1 MHz), source resistance E
25Q or less. See catalog glossary for definition of “tangential 8
noise measurement". " om 100 hz " he 10 te oo khs
DC STABILITY WEIGHTS o
Drift with time (ambient temperature and line voltage con- Net weight 4, b 2.1 kg
stant]. Domestic shipping weight ~9 Ib ~41k
Short term: 5 uV/minute (P-P) after 1 hour warm up. Ef;i:_;t;skézpwgig‘l}:flg ~13 b ~59 kg

Long term: 10 nV/hour (P-P) after 1 hour warm up.
Drift with ambient temperature (line voltage constant): 50 Order TYPE TA7ZA PLUG-IN UNIT .............. $575

pV/°C. OPTIONAL ACCESSORIES

FRONT-PANEL SIGNAL OUTPUT P6055 10X Probe Package, adjustable attenuation ratio heIpsO %

025V Petr displayed cm, i'l.OfX,. Output is. DC coupled, maintain common-mode rejection. Order 010-6055-01 $75.00
output impedance <750 Q. Minimum load resistance, 10 kQ. B i
. es rrice: ’

*With constant temperature. See DC STABILITY specifications. Please refer to General Information page
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PORTABLE OSCILLOSCOPES

PORTABLE OSCILLOSCOPE REFERENCE

211 160 500 kHz | 10 mV/div @ BW 1 us/div X5 Yes 6 x10 div
1 mV/div Min 0.2 in/div
323 158 4MHz | 10 mV/div @ BW 0.5 us/div X10 Yes 6x 10 div
1 mV/div Min Ya in/div
324 156 10 MHz | 10 mV/div @ BW 0.2 us/div X5 Yes 6x 10 div
2 mV/div Min Ya in/div
326 154 10 MHz | 10 mV/div @ BW| Yes 0.1 us/div X10 Yes 8 x10 div
1 mV/div Min Ya in/div
422/ 152 15MHz | 10 mV/div @ BW/| Yes 50 ns/div X10 Yes 8 x 10 div
R422 g 1 mV/div Min 0.8 cm/div
432/ 149 25 MHz | 10 mV/div @ BW/| Yes 20 ns/div |6 steps 8x10cm
R432 1 mV/div Min to X50
434/ 149 Yes 25 MHz | 10 mV/div @ BW/| Yes 20 ns/div |6 steps 8 x 10 div
R434 1 mV/div Min to X50 0.98 cm/div
453A/ 148 60 MHz | 20 mV/div @ BW/| Yes Yes 10 ns/div X10 8 x 10 div
R453A 5 mV/div Min 0.8 cm/div
454A 147 150 MHz | 10 mV/div @ BW| Yes Yes 2 ns/div X10 8x 10 div
R454A 2 mV/div Min 0.8 cm/div
465 143 100 MHz | 5mV/div @ BW| Yes Yes 5 ns/div X10 Yes 8 x10 div
5 mV/div Min 1 cm/div
475 143 200 MHz 2mV/div @ BW | Yes Yes 1 ns/div X10 Yes 8 x10 div
2 mV/div Min 1 cm/div
485 139 350 MHz | 5mV/div @ BW| Yes Yes 1 ns/div X10 Yes 8x10 div
5 mV/div Min 0.8 cm/div

The TEKTRONIX family of portable oscilloscopes is designed
to solve measurement problems with laboratory precision—in
the field or in the lab. These instruments are designed to be
carried comfortably in a position which places the front panel
in a vertical plane, rather than the horizontal format which is
usually used for non-portable oscilloscopes. These ruggedized
oscilloscopes will withstand severe environments wherever
you go without the additional costs usually associated with
militarized instruments.

Beginning with the first TEKTRONIX portable oscilloscope, mea-
surements compromised by adverse field conditions have been
significantly reduced. Today, with the availability of these
new and improved portables, compromised field measurements
are even less likely to occur.

The 485 is a 350 MHz, 1 ns/div, 20.5 Ib portable dual-trace
oscilloscope. In addition to significantly advancing portable
measurement capabilities, the 485 has many other new fea-
tures. These features include selectable input impedance,
trigger holdoff, external trigger display, alternate delayed
sweep with trace separation control, vertical scale-factor indi-
cation, auto-focus, and B sweep intensity control.

The 485 vertical system provides wide bandwidth at full sensi-

tivity with selectable input impedances. At 5 mV/div sensitivity

(850 MHz at 50 @ and 250 MHz at 1 M), the 485 offers more

gain bandwidth than any other oscilloscope available today.
Selectable input impedance provides the capability to measure

‘igh and low impedance points in the same application with
the same scope and without special purpose probes.

Sweep rates to 1 ns/div without magnifier complement the high
bandwidth. An alternate sweep mode expands the delayed
sweep concept in portables. This feature allows the delayed
sweep to appear alternately with the intensified main sweep.

465/475| Customer preference made TEKTRONIX Portables the
most widely used service and laboratory oscilloscopes in virtu-
ally an unlimited range of applications. The reasons are many,
including performance and features such as delayed sweep
that’s easy 1o use, simplified full-range triggering and other
straightforward functions which make oscilloscope operation
easy. The 465 and 475 are the newest addition to this growing
series of oscilloscopes. A carefully designed front panel pro-
vides space for a bright 8 x 10-cm, high-resolution CRT. Prop-
erly spaced, logically arranged controls optimizes operator
learning time. Users will switch quickly and precisely among
the many operating modes for positive solutions to complex
measurement problems.

The majority of laboratory problems are solved by high-per-
formance, dual-trace oscilloscopes. These are the laboratory
measurements which the 465 and 475 will also solve. Their
price-performance value offers sound solutions to the majority
of laboratory measurements.

The SONY®/TEKTRONIX® 326 (dual channel) and
the SONY®/TEKTRONIX® 324 (single channel) are 10 mV/
div oscilloscopes with 10-MHz bandwidth which operate from
internal rechargeable batteries, AC or external batteries.
The 324/326 extends to 10 MHz the capabilities of the widely
used 4-MHz 323. Higher performance solves more measure-
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ment problems and with the addition of the 326 these prob-
lems are more quickly diagnosed. The small size and power
options make the 324/326 ideal for applications where space
and power sources are at a premium.

The 211 miniscope is optimized for field maintenance
and other applications where space and portability are pri-
mary considerations. Though small, 3 Ib, 3 x 5% x 9 inches,
it's complete. The 211 is the first laboratory-quality mini-
scope. It offers performance and carrying convenience at a
lower price than many other 500-kHz scopes. The integral
probe and power line wrap around a recessed area in the case.
They are out of the way, and the user knows exactly where
they’ll be when he reaches the next job.

Industrial applications may necessitate ‘“‘floating” an oscillo-
scope. The 211 may be elevated to 700 volts above ground
when operated from batteries, and 250 volts RMS above ground
from AC.

432/434 OSCILLOSCOPES

The 432 and 434 have identical performance characteristics,
except the 434 has a bistable storage CRT. These dual-
trace oscilloscopes with bandwidth to 25 MHz, sweep rates
to 20 ns/div and deflection factors to 1 mV/div cover a wide
range of laboratory and field applications. Cabinet height
is 5% inches including the feet (rackmount height is 52 inches)
and weight is 20% pounds.

434 STORAGE OSCILLOSCOPE

The 434 Storage Oscilloscope is virtually two instruments in
one. It offers all of the advantages of Bistable Split-Screen
Storage, plus those of a conventional oscilloscope in a portable
instrument.

Storage has long been a desired characteristic in portable
oscilloscopes. Uses for storage continue to expand as elec-
tronic equipment uses and costs place stronger demands upon
quick isolation and solution of problems. Signals which are
single event or low repetition rate, aperidoic or random are
usually difficult to measure with a nonstorage oscilloscope.
The 434 Oscilloscope provides easy solutions to many of
these problems.

Now there is a choice of two storage CRTs; one provides a
writing speed of 100 div/ms (400 div/ms enhanced) and the
other 500 div/ms (5000 div/ms enhanced).

Split-screen storage operates in each of three modes: full-
screen storage, or upper (or lower) screen storage with the
other half in a conventional mode. Events stored on the upper
(or lower) area are stable reference points for events displayed
in a conventional mode on the lower (or upper) area. Thus,
amplitude, duration, and other characteristics of waveforms
displayed in a conventional mode can be adjusted precisely
to the stored reference trace.

TEKTRONIX storage oscilloscopes free the operator to con-
centrate on the test point rather than the storage controls.
To capture aperiodic events the 434 is operated in a store/
single sweep mode. When an event occurs, it is stored and
retained in a view mode without further operator attention for
up to four hours. The user is then free to concentrate on the
test point and leave the oscilloscope unattended, confident
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that when the event occurs it will be displayed in a stored
mode for viewing at his convenience. Information may b
retained on either half of the CRT when the other half
is erased by a push-button control.

RUGGEDIZED PORTABLES

This family of TEKTRONIX oscilloscopes are solid-state instru-
ments that combine small size, light weight and the ability to
make precision waveform measurements. As such, these in-
struments must withstand the shock, vibration, and other ex-
tremes of environment associated with portability.

The environmental characteristics of these instruments allow
them to operate over a temperature range of —15°C to 455°C
and be stored for long periods from —55°C to -75°C. For
those instruments including batteries, the storage temperatures
are —40°C to }-60°C.

These environmentalized instruments will operate at an altitude
of 15,000 feet, but can be carried, non-operating, to altitudes
as high as 50,000 feet. The effects of high humidity have been
minimized since these instruments meet 5 cycles of a test as
defined by MIL-STD-202C method 106B, or MIL-E-16400F. Non-
nutrient materials are used where possible.

These instruments will withstand vibration for 15 minutes along
each of the three major axes, 0.025 inches peak-to-peak dis-
placement (4 g’s at 565Hz) 10 to 55 to 10 Hz in one-minute
cycles, while operating. They will also withstand shock of 30
g’s, half sine, 11-ms duration, two shocks per axis in each di-
rection for a total of 12 shocks, operating or non-operating.

Electromagnetic interference (EMI) should be considered inl‘l\
both laboratory and field applications. 400-Series portables ‘“{j

have been subjected to tests as specified in MIL-I-6181D where
EMI radiated from the instrument is held within the given limits
from 150 kHz to 1 GHz. EMI conducted out of the instrument
through the power cord is held within the given limits from
150 kHz to 25 MHz. Instruments meeting EMI requirements can
be ordered as an option.

BATTERY OPERATION

Eight portables (211, 323, 324, 326, 422, 465, 475 and 485) can be
battery operated. With battery operation, the user moves from
one remote location to another without concern for power
connections. Battery powered instruments are especially suited
for maintenance at sites such as remote microwave installa-
tions, mobile communications equipment, aircraft and marine
instrumentation and production control equipment.

The nickel cadmium battery cells used in TEKTRONIX instru-
ments have been selected after extensive evaluation. Each bat-
tery cell in the battery pack receives an ampere-hour test, has
met or exceeds the ampere-hour storage requirement and has
been rigidly inspected. The battery cells used in the battery
pack should provide a useful operating life extending over sev-
eral hundred charge-discharge cycles with routine care.

Each TEKTRONIX portable oscilloscope is a complete measur-
ing system. Standard accessory items such as probes, adapters,
cords, filters and a manual are included at no extra cost.
Additional value is provided by a complete line of optional
items: a new spectrum analyzer module compatible with these
oscilloscopes, voltage probes, current probes, special adapters,
cameras, protective covers and SCOPE-MOBILE® Carts.



® 350 MHz at 5 mV/DIV
® 1ns/DIV SWEEP RATE

6.0 DIV/ns WRITING SPEED

©® ALTERNATE SWITCHING BETWEEN
INTENSIFIED and DELAYED SWEEPS

® 1-Mo and 50- INPUT IMPEDANCES

® 50-0 INTERNAL
INPUT PROTECTION

AUTOMATIC DEFLECTION FACTOR
READOUT

AUTO FOCUS
® ADJUSTABLE TRIGGER HOLDOFF
PUSH BUTTON EXT TRIGGER DISPLAY

o
021 LB

The 485 is a 350 MHz, 1 ns/div portable dual-trace oscilloscope
weighing 21 Ibs, the lightest weight wide band portable os-
cilloscope on the market today. In addition to significantly
advancing portable measurement capabilities, the 485 has many
other new features. These features include selectable input
impedance, adjustable trigger holdoff, EXT TRIG display, al-
ternate delayed sweep, with trace separation control, vertical
scale-factor indication, auto-focus, and B sweep intensity con-
trol. A human engineered front panel reduces measurement
time. Single function push buttons and automatic vertical
scale-factor indication increases operator convenience.

The 485 vertical system provides wide bandwidth at full sensi-
tivity with- selectable input impedances. At 5 mV/div sensitiv-
ity (350 MHz at 50 @ and 250 MHz at 1 M), the 485 offers more
gain bandwidth than any other oscilloscope available today.
Selectable input impedance provides the capability to mea-
sure low and high impedance points with the same scope and
without active probes. Internal detection circuitry protects the
50-Q input by automatically disconnecting when the signal ex-
ceeds 5V RMS .

'utomatic vertical scale-factor readout is provided by three
ight-emitting diodes located around the edge of each input
attenuator knob. A quick glance at the readout tells the oper-
ator the correct on-screen volts/div even when the recom-
mended 10X or 100X probes are used. The operator no longer

PORTABLE OSCILLOSCOPES
485 NEW

has to remember to divide attenuation factors into dial set-
tings each time he makes a measurement.

To complement the higher bandwidth, the 485 has a 1 ns/div
sweep. A new alternate sweep mode expands the delayed
sweep concept in portables. This feature allows the delayed
sweep to appear alternately with the intensified main sweep.
In this mode, the operator sees the intensified zone and delayed
display at the same time. He always knows exactly where in
a pulse train he is making a delayed sweep measurement.

The external trigger signal may be easily viewed on the 485
without disconnecting leads and resetting controls. A front
panel push button automatically routes the external signal used
to trigger Time Base A to the vertical deflection amplifier.
This feature can also be used to quickly make time compari-
sons between the signal of interest and the external trigger
signal.

Full bandwidth triggering (without HF sync) and ‘“Adjustable
Trigger Holdoff” provide stable presentation of repetitive com-
plex waveforms.

An auto-focus circuit makes it unnecessary to readjust the
focus each time the intensity is changed. The focus will always
be correct in single shot photography. A beam current limit
circuit protects the CRT phosphor from high intensity burns.
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VERTICAL DEFLECTION
(2 Identical Channels)

Selectable Input Impedance—50-2 and 1-MQ impedance are
available at a single BNC connector by push button selection.

50 @ within 0.5%:; VSWR 1.25:1 or less at 5mV/div and 10
mV/div, 1.15:1 or less from 20 mV/div to 5V/div at 350 MHz.

1 MQ within 1% paralleled by approx 20 pF.

Bandwidth* and Risetime at all deflection factors
from 50-Q terminated source, +15°C to }-35°C

Delay Line—Permits viewing leading edge of displayed wave-
form. 0

Internal Trigger Source—Normal (displayed signals), Channel
1 or Channel 2 signal.

HORIZONTAL DEFLECTION

Time Base A and B—Calibrated sweep range; 1 ns/div to 0.5
s/div in 27 calibrated steps (1-2-5 sequence). Uncalibrated A
continuously variable between steps and to at least 1.25 s/div.

Time Base A and B Sweep Accuracy

50 DC to 350 MHz, 1 ns e ——— —_—

1 MQ DC to 250 MHz, 1.4 ns | Sweep Rate ~ |415°C to -85°C | —15°C to {55°C
Mogsurod ot 548, Laver 48 ek AC coupled om g suce, | LNO/ON 10 BSIIL TP 2
limit selection is provided. : el =0
Deflection Factor— 5 mV/div to 5V/div in 10 calibrated steps 0.2s/div and 0.5 s/div i Gl

(1-2-5 sequence), accurate within 2%. Uncalibrated, continu-
ously variable between steps and to at least 12.5 V/div. Gain
can be recalibrated at the front panel.

Probe Power—Two 4-pin connectors at the rear of the instru-
ment provide power suitable for optional active probes.

Display Modes—Channel 1; Channel 2 (Normal and Inverted);
Alternate; Chopped (Approx 1-MHz rate); Added; X-Y (Channel
1-Y and Channel 2-X).

Automatic Scale Factor—Probe tip deflection factors for 10X
and 100X coded probes are automatically indicated by three
readout lights at the edge of the knob skirts. All lights are off
when the channel is not selected for display or when the trace
identification control on the probe is depressed.

50-Q Protection—Internal detection circuitry provides protection
by automatically disconnecting excessive signals of up to 50
volts. The “disconnected” condition is indicated, and has
manual reset.

Maximum Input Voltage

Protection disconnect occurs for voltages
that exceed approximately:
50 @ 5V RMS continuous.

0.1 watt-second for instantaneous voltages
of 5V to 50 V. .

DC Coupled— 250V (DC -+ peak AC), 500V
P-P to 1kHz

AC Coupled— 500V (DC + peak AC), 500V
P-P to 1kHz

1 MQ

A Trigger Holdoff—Adjustable control permits a stablev pre-
sentation of repetitive complex waveforms. The control covers
at least the time of one full sweep for sweeps faster than 0.2
s/div.

B Ends A—The A sweep is reset at the end of the B sweep to
allow the fastest possible sweep repetition rate for increased
trace intensity in the delayed sweep mode.

Horizontal Display Modes—A, Intensified, Alternate, and B
(delayed sweep). A only is displayed for A sweep rates of 1,
2 and 5 ns/div.

™
Alternate Display Modes—Allows the B delayed sweep to ap
pear alternately with the intensified A sweep. Trace separation
control positions B (delayed) sweep approx 4 div from the A

sweep.

CALIBRATED SWEEP DELAY

Delay Time Range—0 to 10 times Delay Time/Div setting of
10 ns/div to 0.5 s/div.

Differential Time Measurement Accuracy

Delay Time Setting | -15°C to +85°C ,

10 ns/div and 20 ns/div *+(1% of reading —+0.2% of
full scale)

50 ns/div to 1 ms/div *+(0.5% of reading +40.1% of
full scale)

2 ms/div to 0.5 s/div +(1% of reading +0.1% of
full scale)

Selectable Input Coupling—AC; DC; GND (provides zero ref-
erence, precharges coupling capacitor, disconnects 50-Q load
in 50-2 mode).

Full scale is 10 times the Delay/Div setting.

Jitter— 1 part or less in 20,000 of 10X the Time/Div setting.

)
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TRIGGERING A and B

.Trigger Modes—Normal, sweep runs when triggered. Auto-
matic, sweep free-runs in the absence of a triggering signal
and for signals below 20 Hz. Single Sweep, sweep runs one
time on the first triggering event after the reset selector is
pressed.

B Trigger Modes—B Runs After Delay Time, starts automatical-
ly at the end of the delay time. B Triggerable After Delay Time,
runs when triggered. The B (delayed) sweep runs once, in
each of these modes, following the A sweep delay time.

Time Base A & B Trigger Sensitivity

Internal 0.3 div deflection 1.5 div deflection
DC
External 20 mV 100 mV
AC Signals below 16 Hz are attenuated
AC LF Reject Signals below 16 kHz are attenuated
AC HF Reject Signals below 16 Hz and above 50 kHz
are attenuated

A External Trigger Display—A momentary push button selector
overrides other vertical controls and displays the external sig-
nal being used for A sweep triggering. This provides quick
verification of the external signal and time comparison between
a vertical signal and the external trigger signal. The deflec-
tion factor is approximately 50 mV/div (0.5 V/div with Ext

i 10 source).

Qvel and Slope—Internal, permits selection of triggering at
any point on the positive and negative slope of the displayed
waveform. External, level is adjustable through at least 0.5V
for either polarity; =5V for EXT — 10.

A Sources—Internal, line, external, external = 10.

B Sources—B Runs After Delay Time, internal, external, ex-
ternal — 10.

External Inputs— 1 MQ paralleled by approx 20 pF. Maximum
input voltage; 500V (DC + peak AC), 500V P-P to 1 kHz.

Jitter—0.1 ns or less at 350 MHz and 1 ns/div.

X-Y OPERATION

Full Sensitivity X-Y (CH 1-Y, CH 2-X)— 5 mV/div to 5 V/div in
10 calibrated steps (1-2-5 sequence), accurate within 2%.
Y-axis bandwidth identical to Channel 1. X-axis bandwidth is
DC to at least 4 MHz (—3 dB). Phase difference between am-
plifiers is 3° or less to 4 MHz.

CRT

TEKTRONIX CRT— 4-inch rectangular tube; 8 x 10-div display
area, each div is 0.8 cm. Horizontal and vertical centerlines
further marked in 0.2-div increments. P31 phosphor normally
supplied; P11 optional without extra charge; 21-kV accelerat-
ing potential.

PORTABLE OSCILLOSCOPES

485 NEW

Photographic Writing Speed—At least 3 div/ns with standard
P31 phosphor and at least 6.0 div/ns with optional P11 phos-
phor using the TEKTRONIX C-31-R Camera and Polaroid*
10,000 ASA film.

Auto Focus—Automatically maintains beam focus for all inten-
sity settings.

Graticule—Internal, no parallax; variable edge lighting; markings
for measurement of risetime. Graticule is dark with illumination
off.

Beam Finder—Limits display within graticule area.

External Z-Axis—Risetime =~15ns. Input R =<500Q. }0.2V
(DC to 20 MHz) blanks trace of average intensity. 42V (DC
to 2 MHz) blanks maximum intensity trace.

Beam Current Limit—Automatically limits the average beam
current to protect the CRT phosphor.

*Registered Trademark Polaroid Corporation

ENVIRONMENTAL CAPABILITIES

Ambient Temperature—Operating: —15°C to -}-55°C. Filtered
forced air ventilation is provided. Storage: —35°C to -}-75°C.

Altitude—Operating: to 15,000 feet; maximum allowable ambient
temperature decreased by 1°C/1000 feet from 5,000 to 15,000
feet. Nonoperating to 50,000 feet.

Vibration—Operating: 15 minutes along each of the three axis,
0.025 inch peak-to-peak displacement (4 g’s at 55 Hz) 10 to 55
to 10 Hz in 1-minute cycles.

Shock—Operating and nonoperating: 30 g’s, 2 sine, 11-ms
duration, 2 shocks per axis in each direction for a total of 12
shocks.

Humidity—Operating and storage: 5 cycles (120 hours) to 25%
relative humidity referenced to MIL-E-16400F (par 4.5.9 through
4.5.9.5.1, class 4).

OTHER CHARACTERISTICS

Two-Frequency, Fast-Rise Calibrator—Output resistance is 450 Q
with a risetime (positive slope) into 50 2 of 1 ns or less. 1-kHz
duty cycle 49.8% to 50.2%. Amplitude is 5V within 0.5%
into 1MQ and 0.5V within 1% into 50 2 (*+0.5%). Optional
BNC accessory current loop provides 50 mA within 1%. Se-
lectable repetition rates are 1kHz and 1 MHz within 0.25%.
Specifications apply over 4+-15°C to 4-35°C range.

A Sweep‘ Output—Open circuit, approximately 10V positive-
going sawtooth; into 50 2, approx 0.5 V.

A and B Gate Outputs—Open circuit, approximately 4V posi-
tive-going rectangular pulse; into 50 2, approx 0.5 V.

Power Requirements—Recessed slide switch selects nominal
operating line range. Line voltage range is 90V to 136 V and
180V to 272V. 60 watts maximum power consumption at
115 V. Line frequency 48 to 440 Hz.
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485 Dimensions and Weights

Height 6.6 in 16.8 cm
Width 12.0 in 30.5 cm
Depth

handle extended 20.6 in 52.3 cm

handle not extended 18.5 in 47.0 cm
Net Weight

with accessories 24 b 10.9 kg

without accessories 21 b 9.5 kg
Domestic Shipping Weight ~31 |Ib ~14 kg
Export Packed Weight ~42 |b ~19 kg

Included Accessories— 50-2 18-inch BNC cable (012-0076-00);
two BNC jack posts (012-0092-00); 50-2 terminator (011-0049-
01); accessory pouch (016-0535-00). Rack models also include
mounting hardware and slide out assembly (351-0101-00).

ORDERING INFORMATION

OPTIONAL ACCESSORIES

Optional Accessories increase measurement capability aO
provide added convenience.

Current Loop Adapter—The adapter provides an accurate 50 mA
squarewave calibrator when connected to the 485 voltage
calibrator. The risetime is approximately 25 ns.

Orderi0l2=0840=00: S s L e v s s seis s $16

50-0 5X Pad—Provides reverse termination for the calibrator.
Order 01100600185 Mk A S DR DRl Sos i R, $16.50

Folding Viewing Hoods—Improves viewing in high ambient
light conditions.

Folds to 7/16 x 4-1/4 x 7-1/2 inches.

Order 016-0274-00 . .........c.cciirtt it rnnneeeennnnes $6

Folds to 9/16 x 6-3/4 x 13-3/4 inches.

485 OSCILLOSCOPE ... M0 e D1600BROD -~ ievevisiiivesionninnsiorniisnnss $9
R485 OSCILLOSCOPE, 7-in rack model ................. Add $40 SR P B O 1.8 ots, Magfibation vafabl
f : -30A- p —f/1. \ n variable

485-1 OSCILLOSCOPE, without A EXT TRIG Display .......... $4100 from 1:1.5 to 1:0.7, Polaroid Land* Pack-Film back for 3000-
485-2 0$C||.|.OSCQPE, withou_t A EXT TRIG Display speed film. . Order €-80A=P. ..iiicisivs oesodsunssessns $525
?.?,geﬁ'éf.'lfo“ mput-only istead of ‘selectable it §3850  C-31-R High Speed Camera—f/12, 1:0.5 lens with Rol-Film

......................................... il r T e T
Battery and external DC power capability to power this and Order C-31-R ......coviirimniiiienenrnnneeennnnnannns $675

other instruments is available in a stand-alone package.
C-32-P High Speed Camera—f/1.4 lens, magnification variable

from 1:1.5 to 1:0.7, Polaroid Land* Pack-Film back for 3000-
speed film. Order C-32-P . ..... ... ... ..., $715

OPTION 4

Electromagnetic Interference (EMI) Modification

The 485 may be ordered to meet the interference specification
of MIL-I-6181D over the following frequency ranges: Radiated
from the instrument under test (with included CRT mesh filter
installed) —150 kHz to 1 GHz; conducted through the power
cord —150 kHz to 25 MHz.

SCOPE-MOBILE® Cart—Occupies less than 18 inches ai >
space, has storage area in base. y
Order 200-1B . ... .. . $120

EMI modified instruments include the standard accessories plus
the following: BNC covers and retainers (200-0678-00 and 346-
0045-00); mesh filter (378-0648-00).

EMI MODIFICATION, Option 4 ... .................... Add $20

*Registered Trademark Polaroid Corporation

U.S. Sales Prices FOB Beaverton, Oregon

Please refer to General Information page

PROBES

Probes are not supplied with the 485. Probes should_ be ordered separately according to the application.

| . ;,'*5 . . Lower . , ,
Probe ; | Input | —3dB Point | Bandwidth - ~ ‘;
' Type | Attenuation | Impedance | AC Coupled | with 485 ~ Order _ Price
P6056 10X 500 2 1 pF 200 Hz 350 MHz 010-6056-03 — 6 ft $45
010-6056-05 — 9 ft
50-2 Input
P6057 100X 5000 @ 1 pF 20 Hz 350 MHz 010-6057-03 — 6 ft $45
010-6057-05 — 9 ft
P6201 1X 100 k@ 3 pF 10 Hz 330 MHz 010-6201-01 — 6 ft $375
(FET 10X %P,ug_on 1MQ <1.5pF 1 Hz
1-M@ Input Probe) 100X 1MQ <1.5pF 10 Hz
P6053A 10X 10 MQ 9.5 pF 1 Hz 250 MHz 010-6053-01 — 3.5 ft $55
12 pF 250 MHz 010-6053-03 — 6 ft
13.5 pF 215 MHz 010-6053-05 — 9 ft

Refer to probe section of catalog for more detailed specifications.
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475 NEW
465 NEW

| o 200 MHz at 2mV/DIV (475)

2mV VOLTS/DIV switch positions.
® 8x10-cm DISPLAY

© EASY-TO-OPERATE
® TRIGGER VIEW

® 1nsec/DIV SWEEP RATE (475)
® 100 MHz at 5 mV/DIV (465)
® 5nsec/DIV SWEEP RATE (465)

The need to view and accurately measure complex nanosecond
signals on customer locations or in a ‘“field” environment is
commonplace and expected. The new 465 and 475 have been
specifically designed to be easy to use and meet the high
performance and portable demands of these applications.

The exceptionally low-cost of the 465 with 100 MHz at 5 mV/cm
and the 475 with 200 MHz at 2 mV/cm represents a price/per-
formance breakthrough for portables and insures top value for
the future.

At less than 23 Ib the new 465 and 475 portables are light,
short and easy to carry (25.3 Ib with panel cover and acces-
sories). They use less travel space and are approx 20% lighter
than the TEKTRONIX 453A and 454A, the world’s most widely
used portables.

Although light weight, small and rugged, the 465 and 475 con-
tain a big, bright, high-resolution CRT. Even in adverse ambi-
ent light conditions low rep-rate pulses are easily viewed.
With 8 cm vertically and 10 cm horizontally the CRT display
overs Y3 of the entire front panel. Though the front panel is

all in area and dominated by the larger CRT, these versatile

rtables are easy-to-use. Operation has been simplified by
single-function push buttons, control knob design, layout and
color-coordinated front panels.

® AUTOMATIC VOLTS/DIV READOUT

475 pictured above is identical in appearance to the 465 (not shown) except the 465 deletes the 0.01 and 0.02 us TIME/DIV and

® LESS THAN 23 Ib

@ VERSATILE TRIGGER SELECTION
@ BATTERY OPERATION

@ DELAYED SWEEP

Troubleshooting circuits and equipment is often more effec-
tively accomplished when using external trigger sources. It
is essential that the timing, amplitude and other characteristics
of the external trigger waveforms are known. By simply press-
ing a front panel push button on the 465 or 475, any waveform
applied at the A trigger input is instantly displayed, thus
eliminating resetting controls and disconnecting leads. This
can be a real time saver and convenience when external trig-
ger signals are frequently being used as timing references.

In the past, multi-trace applications or measurements requiring
frequent attenuation or probe changes necessitated bothersome
and error-prone deflection factor determination. With the 465
and 475, probe tip deflection factors for recommended 1X and
10X probes are automatically indicated by readout lights be-
hind the knob skirts.

Measuring with respect to ground is important in many appli-
cations. This is easily accomplished at the probe when DC
coupled by simply pressing the small ground reference push
button on the probes recommended for 465 and 475 use.

The 465 and 475 can be operated from either a free-standing
battery pack or one which attaches directly to the oscilloscope.
Both are small and light weight, providing a handy solution
for making accurate measurements in difficult environments
such as conducted EMI, ground loops, power line fluctuations,
or in the absence of line power. )
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NEW 475
NEW 465

CHARACTERISTICS

All characteristics apply to both the 465 and 475 except
where indicated.

VERTICAL DEFLECTION
(2 Identical Channels)

Bandwidth* and Risetime at all deflection factors from 50 Q
terminated source, 0°C to -}-40°C

465—DC to at least 100 MHz, 3.5 ns or less. 50 MHz cas-
caded at approx 1 mV/div.

475—DC to at least 200 MHz, 1.75 ns or less. 50 MHz cas-
caded at approx 400 uV/div.

*Measured at —3 dB down. Bandwidth may be limited to approximately
20 MHz by bandwidth limit switch.

Lower —3 dB point, AC coupling from 50-Q source
X1 Probe
X10 Probe

10 Hz or less

465/475

1Hz or less

Deflection Factor
465— 5 mV/div to 5V/div in 10 calibrated steps™*
475— 2 mV/div to 5V/div in 11 calibrated steps™*

**{ 2 5 sequence, accurate within 3%. Uncalibrated, continuously vari-
able between steps and to at least 12.5 V/div.

Display Modes—Channel 1; Channel 2 (normal and inverted);
Alternate; Chopped (465—approx 250-kHz rate, 475—approx
1-MHz rate); Added; X-Y (selected by Time/div, CH 1-X, CH
2-Y)

Automatic Scale Factor Readout—Probe tip deflection factors
for 1X or 10X coded probes are automatically indicated by two
readout lights behind the knob skirts. All lights are off when
the channel is not displayed. Ground reference display se-
lectable at probe (when DC coupled).

Input R and C— 1 megohm within 2% paralleled by approx
20 pF.

Maximum Input Voltage

250V (DC 4 Peak AC)
DC Coupled
500V P-P AC at 1 MHz or less
500V (DC + Peak AC)
AC Coupled =
500V P-P AC at 1kHz or less

Signal Output—CH 1 vertical signal is DC to at least 50 MHz
—3dB and approx 25mV/div when terminated in 50, and
approx 50 mV/div terminated into 1 megohm.

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

Probe Power (for 475 only)—Connectors provide correct volt-
ages for two optional P6021 FET Probes.
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HORIZONTAL DEFLECTION

465 : 0

Time Base A— 0.05 us/div to 0.5s/div in 22 calibrated steps
(1-2-5 sequence). X10 MAG extends maximum sweep rate to
5 ns/div.

Time Base B— 0.05 us/div to 50 ms/div in 19 calibrated steps
(1-2-5 sequence). X10 MAG extends maximum sweep rate to
5 ns/div.

475

Time Base A and B— 0.01 us/div to 0.5s/div in 24 calibrated
steps (1-2-5 sequence). X10 MAG extends maximum sweep
rate to 1 ns/div.

Variable Time Control; Time Base A (465/475)—Provides con-
tinuously variable uncalibrated sweep rates between steps and
to at least 1.25s/div. Warning light indicates uncalibrated
setting.

Time Base A and B Accuracy (465/475)

+2% *3%
Magnified *3% *+4%

Unmagnified

Horizontal Display Modes—A only, Mixed Sweep, A Intensified,
B Delayed.

Time Base A Sweep Modes—Auto Trigger (sweep free runs
in absence of triggering signal), Normal Trigger, Single Sweep.
Lights indicate when sweep is triggered and when single sweep

is ready.
Time Base B Sweep Modes—B Starts After Delay Time; B Tri(
gerable after Delay Time from selected source.

Calibrated Mixed Sweep—Displays A sweep for period deter-
mined by DELAY-TIME POSITION control, then displays B
sweep for remainder of horizontal sweep. Mixed sweep mea-
surements utilize portions of the A and B sweeps. Accurate to
within 2% plus measured A sweep accuracy for the A portion
of the display and to within the B accuracy for the B portion
of the display.

CALIBRATED SWEEP DELAY
Delay Time Range

465— 0.2 to 10X Delay Time/Div settings of 200 ns to 0.5 s
(minimum delay time is 200 ns).

475— 0 to 10X Delay Time/Div settings of 50 ns to 0.5s
(minimum delay time is 50 ns).

Differential Time Measurement Accuracy

over one or
more major
dial divisions

within 1%

less than one
major dial

within 0.01 major
division

dial divisions
Jitter— 1 part or less in 50,000 (0.002%) of 10X the A sweep

time/div setting.




PORTABLE OSCILLOSCOPES
475 NEW
465 NEW

oy

TRIGGERING A and B

e Trigger Modes—Normal (sweep runs when triggered), Auto-
matic (sweep free-runs in the absence of a triggering signal
and for signals below 30 Hz), Single Sweep (sweep runs one
time on the first triggering event after the reset selector is
pressed).

B Trigger Modes—B Runs After Delay Time (starts automatically
at the end of the delay time), B Triggerable After Delay Time
(runs when triggered), the B (delayed) sweep runs once, in
each of these modes, following the A sweep delay time.

Time Base A and B Trigger Sensitivity

gge To 25 MHz | At 100 MHz | To 40 MHz | At 200 MHz
Internal 0.3 cm 1.5¢cm 0.3cm 1.5 cm
deflection | deflection | deflection | deflection
DC
External 50 mV 150 mVv 50 mV 250 mV
External -+ 10 500 mv 1.5V 500 mV 25V
AC Requirements increase below 60 Hz
AC LF Reject Requirements increase below 50 kHz
AC HF Reject SRS?(L;iizrements increase below 60 Hz and above

465 Jitter— 0.5 ns or less at 100 MHz and 5 ns/div. (X10 Mag
on)

475 Jitter— 0.2 ns or less at 200 MHz and 1 ns/div. (X10 Mag
on)

Trigger View—A momentary push button selector overrides
other vertical controls and displays the signal being used for
A sweep triggering. This provides quick verification of the
‘external signal and time comparison between a vertical signal
and the external trigger signal. The deflection factor is approx
50 mV/div (0.5 V/div with Ext — 10 source).

Level and Slope—Internal, permits selection of triggering at
any point on the positive or negative slope of the displayed
waveform.

Time Base Trigger Sources—A: Norm, Channel 1, Channel 2,
Line, External and External — 10. B: Starts After Delay, Norm,
CH 1, CH 2, and External. Level adjustment through at least
+2 Volts in External, through at least =20 Volts in External
- 10.

External Inputs—R and C approx 1MQ paralleled by approx
20 pF. 250V (DC -+ peak AC) maximum input.

X-Y OPERATION
465
Full-sensitivity X-Y (CH 1 Horiz, CH 2 Vert)— 5 mV/div to 5V/
div in 10 calibrated steps, accurate within 4%. Bandwidth is
DC to at least 4 MHz. Phase difference between amplifiers is
3° or less from DC to 50 kHz.

475

Full-sensitivity X-Y (CH 1 Horiz, CH 2 Vert)—2 mV/div to 5V/

div in 11 calibrated steps, accurate within 3%. Bandwidth is DC

Q at least 1 MHz. Phase difference between amplifiers is 1° or
ss from DC to 1 MHz.

CRT

TEKTRONIX CRT—5 inch rectangular tube; 8 x 10 cm display
area. Horizontal and vertical centerlines further marked in 0.2-
cm increments. P31 phosphor normally supplied; P11 optional
without extra charge. 18-kV accelerating potential.

Z-axis input—DC-coupled to CRT cathode; noticeable modula-
tion at normal intensity with 5V or more peak-to-peak signal;
DC to 50 MHz usable frequency range.

Graticule—Internal, nonparallax; variable edge lighting; mark-
ings for measurement of risetime.

Beam Finder—Compresses trace to within graticule area for
ease in determining the location or relative magnitude of an
off-screen signal regardless of settings of vertical and hori-
zontal position controls. A preset intensity level provides a
constant brightness.

ENVIRONMENTAL CAPABILITIES

Ambient Temperature—Operating: —15°C to 4-55°C. Storage:
—55°C to 4-75°C. Filtered forced air ventilation is provided.

Altitude—Operating: to 15,000 feet; maximum allowable ambient
temperature decreased by 1°C/1000 feet from 5,000 to 15,000
feet. Nonoperating to 50,000 feet.

Vibration—Operating: 15 minutes along each of the three axis,
0.025 inch peak-to-peak displacement (4 g’s at 55 Hz) 10 to 55
to 10 Hz in 1-minute cycles.

Shock—Operating and nonoperating: 30 g’s, % sine, 11-ms
duration, 2 shocks per axis in each direction for a total of 12
shocks.

Electromagnetic Interference (OPTION 4 only)—Meets inter-
ference requirements of MIL-I-6181D, power line conducted, 150
kHz to 25 MHz. Radiated (with included mesh filter installed),
150 kHz to 1 GHz.

Humidity—Operating and storage: 5 cycles (120 hours) to 95%
relative humidity referenced to MIL-F-16400F (par 4.5.9 through
4.5.9.5.1, class 4).

OTHER CHARACTERISTICS

Amplitude Calibrator

Output Voltage 0.3 Volts

1%
0°C to 40°C

30 mA 2%

Output Current o
+-20° to 430°C

Frequency Approx 1 kHz

Signal Outputs—Positive gates from both time bases (approx
5V), and a vertical signal output from one channel.

Power Requirements—Quick-change line voltage selector pro-
vides six ranges: 110V, 115V, 120V, 220V, 230V and 240V,
each *+10%. 48 to 440 Hz, 75 watts (465) or 100 watts (475)
maximum at 115V and 60 Hz. Battery and external DC power
capability to power the 465 and 475 is available. Contact your
TEKTRONIX Field Engineer or Representative for further
information.
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NEW 475
NEW 465

Dimensions and Weights
Height 6.2 in 15.7 cm
Width (with handle) 12.9 in 32.8cm
Depth (with panel cover) 18.1 in 46.0 cm
Depth (handle extended) 20.3 in 51.6 cm
Net weight (w/o panel cover) 228 |b 10.3 kg
Net Weight (with panel cover

and accessories) 25.3 Ib 11.5 kg
Domestic Shipping Weight ~32.7 Ib ~14.8 kg
Export Packed Weight ~48.0 |Ib ~21.8 kg
465

Included Accessories—Two 6 ft. P6065 Probes with accessories
(010-6065-03); accessory pouch (016-0535-02); blue CRT light
filter (337-1674-00); clear CRT light filter (337-1674-01).

475

Included Accessories—Two 6 ft. P6075 Probes with accessories
(010-6075-03); accessory pouch (016-0535-02); blue CRT light
filter (337-1674-00); clear CRT light filter (337-1674-01).

ORDERING INFORMATION

465 OSCILLOSCOPE ... ................ ... $1725
A750SCILEOSCOPRE .. riavcioconci. i 8 000 Al Ssta bt o o8 $2500

EMI ENVIRONMENTALIZED, OPTION 4

Includes the features of the standard 465 and 475; in addition
meets electromagnetic interference requirements of MIL-I-
6181D over the following frequencies. Power line conducted:
150 kHz to 25 MHz: Radiated (with included mesh filter in-
stalled): 150 kHz to 1 GHz.

Order 465 OPTION 4 OSCILLOSCOPE ..................... $1800
Order 475 OPTION 4 OSCILLOSCOPE ..................... $2575

TV SYNC SEPARATOR, OPTION 5 (465 ONLY)

Option 5 adds a TV sync separator, providing stable sweep tri( ‘
gering from composite video waveforms. With sync separator
mode selected, A sweep is automatically triggered at the field
rate and TV line rate triggering is added to the signal source
selection for sweep B. The sync separator accepts sync-posi-
tive or sync-negative video, from Channel 1, Channel 2 or
external input. Video signal requirement is 2 divisions internal
display or 100 mV external input. Recognition circuits are opti-
mized for 405-525-625 line 50 or 60 Hz field rate broadcast
systems, and are compatible with closed circuit systems up to
1201 line 60 Hz field rate.

Included Accessories—Two 6-32 adapters (103-0051-01); inter-
changeable light filter/ TV graticule (NTSC) (337-1674-02); inter-
changeable light filter/TV graticule (CCIR) (337-1674-03); OP-
TION 4 instruction book insert.

Order 465 OPTION 5 OSCILLOSCOPE . ... .. .............. $1825
OPTIONAL ACCESSORIES

Probes

P6201 1X FET Probe Package (for 475 only),

order 010-6201=01 sy s issaraidll G e Tie o o wu s oo ¢ 248 4o $375

P6048 10X Probe Package, order 010-0215-00 ........... $65

C-30A Compact Camera—f/1.9 lens, magnification variable from
1:0.8, Polaroid Land* Pack-Film back for 3000-speed film,

order C-30A-P ......coitiiiiiiniie ittt $525
Camera Adaptor—Adapts C-30A to 465 or 475,

order 016-0801-00 . ::u..vsiinsevsomssmssanmsmmssngsans $3(
Folding Polarized Viewing Hood—order 016-0180-00 ... .. $9
Mesh Filter—Improves contrast and EMI filtering,

order 378-0726-01-. i ican ssi s o5 wm s o oms s o s soors s 506 ¥ 3 w8 5 $15
SCOPE-MOBILE® Cart—Occupies less than 18 inches aisle
space, has storage area in base, order 200-1B ......... $120

*Registered Trademark Polaroid Corporation

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

NEW P6401

b 2.1 ianbadd

146

The TEKTRONIX P6401 Logic Probe is a device to extend and
improve your capability to analyze and trouble shoot TTL and
DTL circuitry. The P6401 Probe detects and positively identifies
logic states or conditions at the point checked. Just touch and
see, no control usage is involved. The P6401 mechanical design
embodies the experience gained in building more than a million
oscilloscope probes. It's light, small and uses the same wide
group of TEKTRONIX probe accessories that extend the use-
fulness of TEKTRONIX scopes. See Accessory Section for more
information.



PORTABLE OSCILLOSCOPES
454A

The 454A offers convenient measurement of fast-rise pulses
and high-frequency signals to at least 150 MHz. Risetime is
2.4 ns with or without probe.

Two vertical channels provide sensitivities to 2 mV/div, cas-
caded single-trace displays at ~400 uV/div and wide band-
width X-Y displays to 2 mV/div. The dual-trace vertical system
displays either channel separately, adds channels algebraically,
alternates between channels, or chops between channels at
a 1-MHz rate.

The 454A is mechanically designed to withstand environ-
mental extremes and rough handling in transit. Plug-in tran-
sistors provide ease of maintenance. Y

The R454A (the rackmount model) is electrically identical to
the 454A, but is mechanically designed to mount on tilting

slide-out tracks in a standard 19-inch rack. 453A and 454A Dimensions and Weights
Height 7.1 in 18.1 cm
c Width (with handle) 12.5 in 31.8 cm
S ol e : . . Depth (incl. panel cover) 20.5 in 52.1 cm
VERTICAL Depth (handle extended) 22.4 in 56.8 cm
0 (2 Identical Channels) Net weight (w/o panel cover) 29.3 in 13.3cm
Bandwidth and Risetime—DC to 150 MHz (2.4 ns) from 10 o ‘ge'ght (with" pang! icover S0 jagem
mV/div to 5V/div, DC to 100 MHz (3.5 ns) at 5 mV/div, DC and accessorios)
to 50 MHz (7.0 ns) at 2 mV/div Domestic shipping weight =43 b ~19.5 kg
: v Export-packed weight ~57 Ib ~25.9 kg
Calibrated Deflection Factor— 10 mV/div to 5V/div at full - ) ;
bandwidth, 2mV/div and 5mV/div at reduced bandwidth. RABIA -and' RASA. Dimensions and: Weights
Height 7.0 in 17.8 cm
Input R and C— 1 megohm paralleled by approx 15 pF. Width 19.0 in 48.3 cm
Depth (behind front panel) 18.0 in 45.7 cm
HORIZONTAL Net weight 33.5 in 156.2cm
Domestic shipping weight ~65 Ib ~29.5 kg
Calibrated Time Base— 20 ns/div to 5 s/div. Export-packed weight ~86 Ib ~39.0 kg
X10 Magnifier——O;_)erates over full time base, increases fast- Included Accessories—Two P6054 Probes with accessories
est rate to 2 ns/div. (010-6054-01); 50-2 18-inch BNC cable (012-0076-00); BNC jack
Delay Range— 10 ns to 50 s. post (012-0092-00); blue light filter (373-0664-00) and CRT orna-
mental ring (354-0248-00), both installed. Rack models also
Calibrated X-Y Operation— 2 mV/div to 5V/div in 11 steps, include mounting hardware, slide-out assembly (351-0101-00).
DG to B lHE Order 454R OSCILLOSCOPE ............................ $3200
CRT Order R454A OSCILLOSCOPE (Rackmount model) ......... $3285
31Y (fo Hz operation) .................. 3300
Display Area— 8 x 10 division (0.8 cm/div). Order 4548 4 (for 400 Hz operation) $
Accelerating Voltage— 14 kV. EMI ENVIRONMENTALIZED OSCILLOSCOPE
Phosphor— P31. Includes the features of the standard 454A and R454A and in

addition meets electromagnetic interference requirements of
OTHER MIL-I1-6181D; Power line conducted: 150 kHz to 25 MHz; Radi-
ated (with included mesh filter installed): 150 kHz to 1 GHz.

Amplitude and Time Calibrator— 1 V output, 5 mA output, 1- Order 454A MOD 163D OSCILLOSCOPE $3300
kH U et i R A R i e L O ) o e il o
s Order R454A MOD 163D OSCILLOSCOPE (Rackmount model) $3385

Power Requirements— 90 to 136 V or 180 to 272V, 48 to 62
U.S. Sales Prices FOB B ton, O
Hz, 116 W at 115 VAC. Pleaseareesfer rtge(sieneral Ienaf‘cl)errrng?lon rgggg
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453A-Series

Most laboratory measurements are solved by high gain dual
trace oscilloscopes. The 453A Series meets or exceeds the re-
quirements of the vast majority of laboratory measurements.
Many field problems involve measuring low-frequency signals in
high ambient light. The increased light output of the 453A Series
makes it particularly suited for these applications.

The 453A Series of oscilloscopes provides the user with per-
formance at a cost compatible with his measurement needs.
In addition to the standard 453A, they offer an unusually wide
choice of performance in high-frequency oscilloscopes. Each
oscilloscope has a different horizontal system allowing the user
to select the system which re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>