TEKTRONIX
Logic Analyzers
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TEKTRONIX
LOGIC
ANALYZERS
for the

digital domain

¢ 16-Channel Operation
* 15-ns Asynchronous Timing
Resolution
* 4k Memory to Store Pretrigger Data
¢ 16-Channel Word Recognition
* High Z Probes
¢ Formattable: 16 channels x 256 bits
at 20 MHz
8 channels x 512 bits
at 50 MHz
4 channels x 1024 bits
at 100 MHz
asynchronous;
50 MHz synchronous

Copyright © 1976, Tektronix, Inc. All rights reserved.

Tektronix introduces two new high per-
formance logic analyzers for your work
in the digital domain. The 7D01, which
includes its own word recognizer, is a
new plug-in for the 7000-Series Labora-
tory Oscilloscope family. The portable
LA 501W Logic Analysis Package, made
up of the LA 501 Logic Analyzer and its
new companion, the WR 501 Word
Recognizer, belongs to the modular
TM 500 Series and works with almost
any oscilloscope or X-Y monitor.

Those logic analyzers help you perform
detailed logic analysis by displaying
data in a form convenient for both logic
state and logic timing analyses. Both
are high-performance instruments that
offer you a choice of configurations to
meet your requirements: the 7D01 for

bench and lab environments, the LA
501W for portable applications as well.
And both offer other ease-of-operation
features.

In a 4-compartment 7000-Series Main-
frame, the 7D01 may be configured with
other plug-ins to operate simultaneous-
ly as both a logic analyzer and an
oscilloscope. With this additional capa-
bility, you can locate the logic fault in
your circuit from the logic analyzer
display. Then you can trigger the oscil-
loscope on the fault and obtain a
display of the analog signal simultane-
ously on the crt screen.

The LA 501W logic analysis package
(which includes the new stand-alone
WR 501 Word Recognizer) may be set
to trigger on acquired data. Or, with the
optional P6450 passive probe, you can
use the LA 501W to acquire data sepa-
rately—to trigger on one set of lines
and store on another set.

A New Instrument Concept for
the Digital Domain.

The logic analyzer is a relatively new
instrument concept for the digital
domain—and it’'s become an essential
one for logic design and trouble-shoot-
ing. With today’s logic circuitry, you
want your logic analyzer to acquire a
number of channels simultaneously, to
sample data synchronously or asyn-
chronously, to store data in memory, to
trigger on a selected word, and to
display data that occurs before a fault
condition.

These basic capabilities define the
logic analyzer. Let’s take a look at each
one in turn.

Acquiring a number of channels simul-
taneously. With some oscilloscopes
you can view up to four channels at a
time (sometimes 8), but that’s often not
enough for many complex digital prob-

lems. With a logic analyzer you can
acquire many more. The data is ac-
cepted via probes (which must be
designed so they don’t overload the
circuit under test), stored in a memory
with enough capacity for multiple chan-
nels of data, and displayed on a crt
screen as a logic state or logic timing
display.

TEKTRONIX Logic Analyzers can
acquire 4, 8, or 16 channels simultane-
ously, via two active multichannel
probes. The probes feature a high input
impedance—1 MQ paralleled by 5 pF
—so0 you won'’t load down your circuit.

Each instrument has a 4096-bit memory
that allows you to store large blocks of
data in a single shot. The memory is
formattable: that is, you can store 1024
memory bits with 4 channels, 512 bits

with 8 channels, 256 bits with 16 chan-
nels. A long, formattable memory like
this is a particularly important capa-
bility for logic analysis because you
deal with so much information in a
digital system. Instead of having to look
at data, say, 10 or 20 bits at a time (as
you might with an oscilloscope), you
can capture as many as 1024 bits per
channel simultaneously in the 4-chan-
nel mode.
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Triggering on a selected word. An
oscilloscope can trigger on a selected
pulse, or ‘“condition,” but it can only
show you what happens after the fault.
We’ve just seen that the logic analyzer
can display pretrigger data—the events
leading up to a fault. This important
logic analyzer capability allows you to
analyze pre-fault logic conditions.

The word recognizer is often the most
versatile source of triggering. Any de-
sired parallel word (up to 16 bits) can
be selected with front-panel switches
for Hi, Lo, or X (don’t care) conditions
on each channel. The word recognizer
will then trigger the logic analyzer
whenever an incoming parallel word
matches the one selected.

Provision is also made for triggering on
channel 0 of the input data or on an
external signal such as an error flag,
sector pulse, enable signal, or any other
unique single-channel event.

Suppose you set the logic analyzer’s
word recognizer to ‘“recognize” and
trigger on a specific word pattern.
Then, with the logic analyzer in the pre-
trigger mode, you get a display of
about 90% of the pretrigger data and
10% of the post-trigger data. With
TEKTRONIX Logic Analyzers, you can
also get a 50%/50% center-trigger
display or a 10% /90% post-trigger dis-
play.

Multiple
Data

Channels

Recognizer

Internal
Clock

External
Trigger

Displaying data. A logic analyzer
doesn’t really analyze data. In one way,
it's just like an oscilloscope: the user
still needs to interpret the display.
TEKTRONIX Logic Analyzers offer
some convenient, and some unique,
display capabilities.

The LA 501W features timing tick marks
that enable you to pinpoint data bits of
interest and read them easily from the
display. It also features a CHANNEL/
POSITION control that allows you to
move any channel adjacent to any
other for easy timing comparisons.

Data is displayed as a timing diagram,
and both instruments feature visual
reference aids that make the displays
easy to read. With the 7D01, for exam-
ple, you get crt readout of the data
word you select with the cursor. This
gives you both timing information and
state information in the same display.
A trigger marker indicates the trigger
point and tells you how much pretrigger
data you’re viewing (10%, 50%, or
90%).

Sampling data synchronously or asyn-
chronously. When you check your soft-
ware, you need to be able to sample
the program flow of clocked systems
synchronously. In other words, you
synchronize the logic analyzer with the
system clock when you’re only inter-
ested in the data that is valid at
qualified clock transitions, not in the
changes in between.

When you're analyzing logic timing in
your hardware system, it’s best to sam-
ple data asynchronously. The logic
analyzer is clocked internally (asyn-
chronous to the system under test). In
this way you determine clock frequen-
cies and make timing comparisons.
Asynchronously clocked testing re-
quires that data be sampled frequently
—the shorter the time between sam-
ples, the better the timing resolution.

Not all logic analyzers can sample
synchronously and asynchronously.
Both the 7D01 and the LA501W can. In
the synchronous mode, data is dis-
played—in timing-diagram format—as
highs and lows. The fastest synchro-
nous sampling speed is 50 MHz. In the
asynchronous mode, data is sampled at
speeds of up to 100 MHz, which gives
you a timing resolution to 15 ns.



Pre-trigger

' A

&V AVE4T -'le VAW

Post-trigger

The new P6451 high Z probes minimize
circuit loading.

Storing data in memory. Some oscillo-
scopes use storage crts to store data;
the logic analyzer uses memory. As
we’ve already seen, data enters from
every channel simultaneously. Each bit
is stored successively, with each clock
pulse, in a particular memory location.

At the next clock pulse, the first bit is
entered in the next location and a new
bit takes its place. Data continues to be
entered until the memory contents are
“frozen” by the trigger. The data frozen
in memory represents events that hap-
pened before the trigger as well as
events that happened after.

The 7D01 features a trigger marker and
a cursor, two bright (or intensified)
spots on each channel displayed. The
trigger marker indicates whether the
logic analyzer is operating in the pre,
center, or post trigger mode. The cur-
sor serves as a vertical reference point
on every channel. When the cursor is
positioned on a clock signal of interest,
the binary word at that point is read out
across the bottom of the display. This
allows you to obtain state information
and to make timing comparisons easily.

Crt readout also gives you (at the top
of the display) the time interval between
the trigger marker and the cursor.

Just as the oscilloscope is an indis-
pensable tool for analog measure-
ments, the logic analyzer is indispens-
able in the digital domain.

A thorough analysis of digital circuitry
often requires both capabilities. The
logic analyzer monitors the data lines
and recognizes a fault, and the oscillo-
scope triggers on the fault and displays
it for detailed electrical analysis.

Besides that, the logic analyzer “bor-
rows’’ the oscilloscope crt for its dis-
play. Some logic analyzers (the 7DO01
in a 4-compartment 7000-Series main-
frame, for example) make it possible
for you to view both kinds of informa-
tion simultaneously in the same crt
display.

In fact, it could be said that the logic
analyzer and the oscilloscope work
hand in hand. Each kind of instrument
allows you to see into its own special-
ized domain; together they allow you to
gather a full range of analog and digital
data. And from Tektronix you get both:
logic analyzers and oscilloscopes that
are literally made for each other.




Display Size. 5-in. 7704A crt is shown
actual size. A 6%2-in. crt is available in
the 7603 mainframe.

Crt readout enables you to obtain
binary as well as timing information
from the display.
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Cursor. For easy visual interpretation
and timing comparisons. Converts
selected word from timing to binary
format.
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Formattable Memory.

16 channels x 256 bits at 20 MHz

8 channels x 512* bits at 50 MHz

4 channels x 1024* bits at 100 MHz
asynchronously; 50 MHz synchronous
sampling.
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*(2,4, or 8 bits are blanked during sweep
retrace.)
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Pre-trigger. For viewing faults before
the trigger. Also offers center-trigger
and post-trigger modes.
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Asynchronous/Synchronous Opera-
tion. Asynchronous sample intervals
from 5 ms to 10 ns. In synchronous
mode (with SAMPLE INTERVAL control
set to EXT), the 7D01 is clocked by the
system under test.

Turn any 7000-Series oscilloscope into a logic analyzer with the 7DO1

The 7D01 Logic Analyzer is a dual-wide
plug-in for 7000-Series Laboratory Os-
cilloscopes. It features formattable 16-
channel data acquisition, 4096-bit mem-
ory capacity, 16-channel word recog-
nition, asynchronous or synchronous
operation, a trigger marker and cursor
plus crt readout of data, and active
multichannel probes with low circuit
loading.

When operated in a 4-compartment
mainframe, it becomes an extra-power-
ful logic analysis tool. Since you have
room for vertical-amplifier and time-
base plug-ins, you get logic analyzer
capabilities and standard oscilloscope
functions in one package. You use the
7D01 to locate a problem in the digital
domain, then zero in on the fault by
using the 7D01’s word recognizer to
trigger the scope. Now you can display
digital and analog information on the
same crt.

Word Recognizer. The built-in word
recognizer samples the qualifier and 16
display inputs from the active probes
and an additional EXTERNAL qualifier.
The two qualifiers allow you to trigger
on words up to 18 channels wide. An
asynchronous filter rejects false trig-
gers from glitches or data skew.

In addition to triggering the logic ana-
lyzer on a recognized word or pattern,
the word recognizer has several
specialized uses. In the synchronous
mode, for example, you can test your
microprocessor loop by inputting from
the qualifier alone and setting all other
channels to X (don’t care). The word
recognizer triggers on the signal you
select without even sampling the other
channels. You view an isolated window,
not the whole stream of data.

Display Characteristics. The trigger
marker indicates whether the logic
analyzer is operating in the pre, center,
or post trigger mode.

The cursor, which activates crt readout,
allows you to display timing and state
information simultaneously. When you
position the cursor to a given timing-
diagram word, that word is read out in
1s and Os across the bottom of the
display. When you move the cursor to
another stored word, the binary word at
that point is read out. And since you
can step the cursor through the display
word by word, timing comparisons are
faster, easier, and less subject to error
than visual estimates.

X10 horizontal and X5 vertical magni-
fiers and position controls allow you
to expand any portion of the display
for detailed analysis.

Digital Delay. With the new 7D10 or
7D11 digital delay-by-events units, it’s
possible to delay the logic analyzer by
1 to 107 events (such as clock pulses)
or words. (The 7D11 will also delay by
time.) These plug-ins feature maximum
event frequency > 50 MHz, delayed
trigger and delay interval outputs, and
7Y% digit readout. They allow you to
process large blocks of data efficiently.
In the 16-channel mode, for example,
the 7D10 can be used to position the
256-bit window virtually anywhere
along a data stream.

Simultaneous logic analyzer capabilities
and standard oscilloscope functions
(available with 4-compartment main-
frames).
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16-Channel Word Recognition. The
qualifiers provide 18-bit parallel pattern
recognition.

Active Probes. Two active multichan-
nel probes with high input impedance
(1Mq paralleled by 5 pF) feature low
circuit loading. They acquire up to 16
channels of data plus qualifiers.

7D0O1 shown actual size.
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Display. Shown on 465 portable

VOLTS/DIV i
oscilloscope.

1
1
|

/ Biphase Timing Tick Marks. Also

indicate whether an inactive line is
high or low and facilitate easy timing
comparisons.

M@ 20pF

WR 501 EXT. TRIG OUT. Trigger for
oscilloscope or separate logic analyzer.

20MHz BW (PULL)

VOLTS/DIV

Turn any oscilloscope into a logic analyzer

This logic analysis package, made up
of the LA 501 and its new companion
WR 501 Word Recognizer, operates in
any TM 500 Mainframe. The 16 chan-
nels of acquired data are displayed on
any oscilloscope or X-Y monitor. The
LA 501W features formattable memory,
16-channel word recognition, independ-
ently variable threshold, channel posi-
tioning, and timing tick marks.

As a member of the portable TM 500
Series family, the LA 501W can be set
up for the bench, rackmounted, mount-
ed on the Scope-Mobile Cart, or packed
in the TM 515 Traveler Mainframe.

Depending on the number of compart-
ments in the mainframe you choose,
you can have an extra-portable, down-
to-business logic analyzer or a logic
analysis configuration with a real-time
scope and additional plug-in capa-
bility.

Word Recognition. The WR 501 recog-
nizes words up to 17 bits long when the
qualifier and 16 selectors are used. It
triggers synchronously—when the con-
ditions set by the word selectors and
qualifier are valid at the clock transition
—and asynchronously—when the con-
ditions set by the word selector are met.
An asynchronous filter eliminates spu-
rious triggers for data not valid during
a minimum word time. The word recog-
nizer can delay by words or events up
to 99,999.

Probes. Data is acquired via high input
impedance probes (1 M @ paralleled by
5 pF) that minimize circuit loading.
Each probe has an independently
selectable logic threshold for TTL, ECL,
and variable (= 10 V) levels. The avail-
able P6450 passive probe allows you to
acquire data separate from the trigger
data.

Display Characteristics. The channel
position control lets you move one
channel next to another for easy timing
comparisons. Biphase tick marks help
you interpret the timing diagram in
terms of highs and lows. X10 horizontal
and X5 vertical magnifiers and position
controls enable you to perform detailed
analyses on any portion of the display.

For field portability, try the TM 515
Traveler Mainframe. It’s a durable
power module mainframe, yet as attrac-
tive as carry-on luggage. You can pack
the LA 501, the WR 501, and the SC 502,
for example, and have a complete logic
analysis system in a suitcase.

LA 501W shown actual size.

the LA

16-Channel Word Recognition. Event
digital delay to 99,999, delay by words
or clock pulses.

qualifier and clock.

Active Probes. Feature independent
probe thresholds—TTL, ECL, and
Variable (+ 10 V); compatible with
virtually all logic families. Also feature
high input impedance (1 MQ paralleled
by 5 pF), low circuit loading. They
acquire up to 16 channels of data plus

SAMPLE
INTERVAL

Formattable Memory

16 channels x 256* bits at 20 MHz

8 channels x 512* bits at 50 MHz

4 channels x 1024* bits at 100 MHz
asynchronously; 50 MHz synchro-
nous sampling.

*(2, 4, or 8 bits are blanked during sweep

retrace.)

Pretrigger. For viewing faults before
the trigger. Also offers center-trigger

and post-trigger modes.

Channel Position Control. Enables you
to position any channel next to any
other for channel-to-channel com-
parisons.

INPUT

THRESHOLD e R TUAD

"’WOK leF .
THRESHOLD +14V

X PROBE

m. BNC

BLANKING

TRIGGER
RECORD

I Y M
-

CHANNEL/
POSITION
SELECT-@-POS
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Configurable Logic Analyzers

Choose the 7D01.

The 7D01 operates as a dual-wide plug-
in in any 7000-Series mainframe with
crt readout. The 7000 Series comprises
3 and 4 compartment mainframes, in-
cluding one model with up to 500 MHz
bandwidth and another with multimode
storage (bistable, variable persistence,
and fast mesh transfer) and 1000 cm/us
stored writing speed. There are over 30
plug-ins—including sampling, spectrum
analyzer, differential, multitrace, and
other digital units—to choose from.

All mainframes feature large, bright crts
and easy-to-read displays. Crt readout,
an invaluable aid for logic analysis, dis-
plays the time interval between the
trigger and the word selected with the
7D01 cursor. The selected word is also
displayed as 1s and Os in 3-bit or 4-bit
binary format.

In a 4-compartment mainframe like the
7904, it’s possible to have a logic ana-
lyzer and an oscilloscope in the same
package. And the system capabilities
can be expanded by adding one or two
7000-Series plug-ins (depending on
mainframe size).

Or the LA 501W.

The LA 501W or the LA 501 and WR
501 operate as plug-ins in 4, 5, or 6
compartment TM 500 power module
mainframes.

To optimize system capabilities, choose
from over 35 general and special pur-
pose plug-ins (including DMMs, count-
ers, oscilloscopes, monitors, and even
blank plug-ins for custom circuits).

This allows you to choose the config-
uration best suited to your application.
For example, you could power the LA
501W with the 4-compartment TM 504
mainframe. Now you can add another
TM 500 module like the DM 502 Digital
Multimeter for additional capability.

And you can use the TM 500 building-
block concept to advantage by expand-
ing your logic analysis capabilities as
your needs grow. Start with the 16-
channel LA 501. Then, when you need
word recognition or digital delay, add
the WR 501 Word Recognizer and you
have the LA 501W logic analysis pack-
age. If you already own the LA 501, you
can have it upgraded into an LA 501W.

The LA 501 in T515 Traveler Mainframe. complete logic
analysis system in a suitcase.
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AUSTRALIA
Tektronix Australia Pty. Limited

Wi
Nort!
Phone
Cabls

illes Stree!
Adelaide, South Aunnlll 6000
Phone 223-2811

rloo Road

Ryde, N.S.W. 2113
888-7066, Telex AA24269
TEKTRONIX Australia

Melbourne

260 Auburn Road
Hawthorn, Vic. 3122
Phone 81 0594

AUSTRIA
Rohde & Schwarz-Tektronix
Ges.m.b.H. & Co. KG

Sonnleithnergasse 20
-1100 Wien

Phone Vienna 62 61 41
Telex Vienna 13933

BELGIUM
nv
TEKTRONIX
an 2

ANGOLA
Equipamentos Tecnicos, Lda.
P.0. Box 6319)

Phone 691
Tofox 3347 EQUIPAL LUANDA
Cable: EQUIPAL
EAST AFRICA (Kenya, Tanzania
and Uganda)

Engineering & Sales Co., Ltd.
Blnkhouu. Government Road

(PO, Box 4sase)

Prone
Cable: Engulu Nairobl
FEDERAL REPUBLIC
OF GERMANY
Rohde & Schwarz

Venriebs GmbH

2 Hamburg
Grosse Bergalralse 213-217

g;mno (1411) 38 14 66
Telex 0 213 748
Cable: ROHDESCHWARZ Hamburg

anyl

=3

x 5226
39 77
SCHWARZ Karlsruhe

\,
S

Cable: ROHDE
5 Koeln 1
Sedanstrasse 1
Phone (Koeln 0221) m21
Telex 888-5417

Clble: ROHDESCHWARZ Koeln

Muenchen 37
Dachauer Strasse 109
11) 52 10 41
Telex 523

Cable- ROHDESCHWARZVERTNEB
Muenchen

ARGENTINA
Coasin S.A.
Virrey del Pmo 4071
Buenos
Phone: 52.3185, 51-9363
Telex: 012-2284
Cable: COASIN, Buenos Aires
25 de Mayo N° 1930
Cordoba
Phone: 51-3037

BRAZIL
Importacao,
Industria e Comercio
Ambriex S.A
Rua Ceara, 104 2° e 3° ands.
Rio de Janeiro, RJ
e: 264-7406, 264-7625, 264-0461
ex: 391-2121128
: RAIOCARDIO, Rio de Janeiro
pi, 535
ulo, SP
67-7806, 660912,
66-6016, 67-1870

-
L3

CHILE
Equipos Industriales S.A.C.I.

Moneda 812 - Of. 912
&Cllillu 13550)

anti

Phone: 716-882, 382-942
Telex: 3520241 FLOBRA
Cable: FLOBRA, Santiago

CANADA
Tektronix Canada Ltd.
900 Selkirk Street {Home Oftice)
Pointe Claire, Quebe

S3
Phone (514)697-5340, Telex 05-821570
Cable. TEKANADA

FIELD OFFICES:

Montreal

900 Selkirk Street

Pointe Claire, Quebec

H9R 383

Phone (514)697-5340, Telex 05-821570
Cable: TEKANADA

825 - 12th Avenue S.W.

Cllﬂlry. Alberta

Phone (403)259 -3138, Telex 038-21730
6025 103 A Street

Edmonton, Alberta

T6H 2J7

Phone (403)434-9466, Telex 037-2795
Toronto

133 Wynford Drive

Don Mills, Ontario

M3C 1K1

Phone (416)445-8650, Telex 06-966595
1792 Courtwood Crescent

Ottawa, Ontario

K2C 285
Phone (613)225-2850, Telex 053-4118

INTERNATIONAL FIELD OFFICES

Vancouver
4519 Canada Way
Burnaby, B.C.

V5G 1K1
Phone (604)438-4321, Telex 043-54602

Hallfax

Burnside Commnn:lnl Centre
10 Akerley Bive

Dl moum Novu Scotia

B3B 1
Phone (902)459-9475, Telex 019-22656

DENMARK
Tektronix A/S
DK - 2880 Bagsvaerd
Krogshojvej 29
Phone (02) 98 7. 11, Telex 16482

FRANCE

TEKTRONIX

Z,L Countsboaut. B.P. 13
91401 Ors:

Phone 907

Fafex TEKFRARS 690332
Cable: TEKFRANS Orsay
Centre Regional de Lyon

163, Boulavard des Etats-Unis
s9008 Lyo

'hone (78)76 40.0:
Telex TEKLYON 300150

Centre Roqlonll de Nancy
16, rue Cote

54000
Phone 128)27 24 .1
Telex TEKNANCY 850872

Camre Reglonll dAlx-on-Provanca
ue

3100 x-cn-Provom:!
Phone (91)27 24 87
Telex TEKAIX 440045

Centre Regional de Rennes
1034, avenue de Crimee
35000 Ren

Phone: (@9) 5

Totoe. TERREN 740820
Centre Regional de Toulouse
284, route Saint-Simon
31300 Toulouse

Phone (61)4(

Tobe TERTO0Ls 30243

JAPAN

Sony/Tektronix Corporation
931, Kltashinagawa - 5, Shinagawa-Ku

Tokyo

(P.O. Box 14, Haneda Alrport,
Tokyo 1

Phone l45<022| (Area 03/Tokyo)
Telex 02422850

Cable: SONYTEK Tokyo

c/o Taiso-Ebisu Eulldlnn 1-6-11
Eblsummlml Shibuy

150
Phone 110-8141 (area 03/Tokyo)
/o Takahashi Building North No. 2
2-19 Isemachl Kita-ku
Osaka-shi
Bhone 312-2751 (area 06/Osaka)
8 Hilie-cho-2 Nakamura-ku

Nagoy;
Phone 581-3548 (area 052/Nagoya)

THE NETHERLANDS

Tektronix Holland N.V.
Meidoornweg 2

Phone 02968-6155
Telex: 18490
SWEDEN
Tektronix AB
ack
&7 04 SOLNA

: 08/83 00 80
Tslex 17831 Tekswed
Cable: TEKTROSWED Stockholm

INTERNATIONAL DISTRIBUTORS AND REPRESENTATIVES

Supplied and Supported by Tektronix Limited, P. O. Box 36, St. Peter Port, Guernsey, Channel Islands
Telephone: Guernsey 26411 (eight lines), Telex: 41193

Tektronix Liinited

support these distributors in ﬂlllnq customer_order.
In addition, Tektronix has manufacturing facilities wiihin the

WEST BERLIN
Rohde & Schwarz
Handals GmbH
1 Berlin
Ernst- HeulsrPIalz 10
Phone (0311) 34 14 03 6
Telex 0 181
Care: ROHDESCHWARZ Berlin

FINLAND
Into O/Y

P.O. Box 153

00101 Helsinkl

Phone 90-171123
Telex 121

Cable: INTO, Helsinki

GREECE
Marios Dalleggio

Representations

2, Alopekis Street

Athens 139

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

IRAN
Berkeh Company Ltd.

20 Salm Road
Roosevelt Avenue
Tehran

ra
Phone 828204 & 831564
Telex 212956 BERK IR
Cable: BERKEHKAR, Tehran
ISRAEL

Eastronics Ltd.
11 Rozanls Street

Telex 033-638
Cable: EASTRONIX Tel Aviv

of Unllcd Stat d

ITALY
Silverstar Spa, Ltd.

Via dex Grscchl No. 20
20146 M

Phone 4995 (I line:

Telex SILSTAR 39199 Milano
Cable: SILVERSTAR Milano

Via Paisiello No. 30

00198 Roma

Phone 844.88.41/5 (five lines)
Telex 61511 SILSTAR Roma
Cable: SILVERSTAR Roma
Piazza Adriano, 9

10139 Torino

Phone 44.32.75/6

Cable: SILVERSTAR Torino

JORDAN
TAREQ Scientific Bureau
Salt Rold
PO ox 463

Am

Phana 38855 & 228

% ER JO
ADERDHUG AMMAN

KUWAIT

*TAREQ Complny
P.O. Box Safat

Phone: 436100 & 138045
Telex: KT2315 (ZUAITER)
Cable: ZUAITER KUWAIT

*Customers in

United Arab Emirates
Contact TAREQ Company

Phone 251
Telex 20466LE
Cable: PROJECTS Beirut

MOROCCO

SCRM
29 BD Girardot

Telex 2
Cable: SCRM CASA (21815)

NIGERIA
Mofat Englnsermq Co. Ltd.
P.0. Box
89 Wskemnn Street
Yaba
Lagos
Phone 43195
Telex 21595 Mainlang
Cable: MOFATENG, LAGOS
Mofat Engineering Co. Ltd.
SW8/131 Ijebu Bye-pass
ke—Ado
F 0. Box 3464
badan
Phone 22824

C in the ing

accessories and parts on the Island of Guernsey to quickly
Technical support of cus\omers and distributors is also available from this facility.
ree Trade
LEBANON NORWAY
Projects S.A.L. Morgenstierne & Co. A/S
SP.O. Box 5281) Konghellegt.3.
(P.O. Box 6688 Rodelokka, Oslo 5)

slo
Phone 35 61 10, Talex 11719
Cable: MOROF Osl.

PORTUGAL

Equipamentos de

Laboratorio Lda.
Estrada Lisboa - Sintra Amadora
P.0. Box 1100 (Casal de Garoto)
Lisbon
Phone 97 65 51, Telex 12702 EQILAB
Cable: EQUILAB, Lisboa

REPUBLIC OF SOUTH AFRICA
Protea Physical & Nuclear
Instrumentation (Pty.) Ltd.
(P.O. Box 39127)
746 Sixth Street
Wynberg, Sandion TVL
Bramiey
Phono 7821020
Telex 8-4689
P.O. Box 3839
Capetown
Phone 51-2357
P.O. Box 68
Congella

Durban
Phone 35-1253, 35-2645

Bulgaria, Czechoslovakia, Hungary, Poland,
Romania, U.S.S.R. and Yugoslavia
Contact: Rohde & Schwarz-Tektronix Ges.m.b.H & Co. KG

Sonnleithnergasse 20,

A-1100 Wien, Austria.

Phone Vienna 62 61 41, Telex Vienna 13933

INTERNATIONAL DISTRIBUTORS AND REPRESENTATIVES
Supplied and Supported by Tektronix, Inc., P.O. Box 500, Beaverton, Oregon, U.S.A. 97077

Telephone: (503) 644-0161

ECUADOR
Proteco Coasin Cia Ltda.
6 de Decnembre 865 y Roca
(P 0 Box 228A)

52 6759, 52-9684
865 PROTECO-ED
Cable FHOTECO Quito

HONG KONG
Gilman & Co. Ltd.
Electrical/Electronic Dept.
280 Glouces(er Road
Wo d Cenue 24/F.

Sy oo 56)
Phone: 5-794266

Telex: 83667 GILMN HX
Cable: GILMAN, Hong Kong

DIA

Hinditron Services Private Ltd.
69-A, L. Jagmohandas Marg.
Bombay-400

Phone: 365344

Telex: 953-0112326

Cable: TEKHIND, Bombay

412 Raj Mahal Villas Extension
Bangalore-! 006

Phone: 33139

Telex: 953-043-741

Cable: TEKHIND, Bangalore

INDONESIA

P. T. United Dico-Citas Company Ltd.
General Industrial Engineering Division
39A, Jalan Penjaringan

537/JKT)

0 130
ox: 46414 C|TASENJKT
Clbla DICOTRAD, Jakarta

TEKTRONIX
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technical excellence

KOREA
M-C International (Korea) Ltd.

Room 1407, Center Building
91-1, Sokong-dong, Chung-ku
(C. P. O. Box 1355)

Seoul

Phone: 234101/5

Telex:

Cable: EMCEEKOHEA Seoul

MALAYSIA
Mecomb Malaysia Sdn. Bhd.

No. 2 Lolong 13/6A
(P. O. Box
Pullllng lel, Selangor

Cable: MECOMB Petaling Jaya

MEXICO
Tecnicos Argostal, S.A.

Depto. Control de Calidad
Av. Jalisco 180
(Apdo. Poslal M-2511, Mexico 1,
Mexico 18, D.|
Phone: 515-85-80
Telex: 017-74208
Cable: ARGOSTAL, Mexico

Av. Universidad 3335 Norte
Monterrey, N.
Phone: 51-13-60

Telex: 038865

Calz. J. Jesus Glz. Gallo 383

D.F)

TWX: 910-467-8708 TEKTRONIX BEAV.

NEW ZEALAND
W. & K. McLean Ltd.

103-105 Felton Mathew Avenue
nne:
0 Box 3097)

Cable: KOSFK, Auckland

5th Floor, Westbrook House
181 Wlllls Street

(C. P. O. Box 496)
w.umgnon 1

Phone: 851

Telex: NZ 3053 KOSFY

2nd Floor, McLean Building
210 Ox'ord Terrace
ic. P O. Box 24z1)

Fhone: "eictos
PAKISTAN
Pak-Land Corporation
Central Commerclal Area

Klllchl 29
Phone: 437315, 438084
Cable: PAKLAND, Karachi

PERU
Importaciones y
Representaciones
Electronicas S.A.
(IRE Ingenieros)

Avda. Franklin D. Roosevelt 105
Edi'icia Rimac

Phone 27 20 76

Telex:
Cable: IHEING Lima

Copyright © 1976, Tektronix,

Foreign and U.S.A. Products of
and Foreign Patents and/or Patents Pending.
previously published material.

cation supersedes all

Cable:

TEKTRONIX
PHILIPPINES
Philippine Electronic
Industries, Inc.

3rd Floor, RCA Global Building

8755 Paseo de Ro:

(P._O. Box 498, Makah Commercial
Center)

Maka(i‘ Rizal 3117

Phone: 87-99-26, 87-99-27, 87-99-28

Telex: 7222036

Cable PHILECTRON, Manila

SINGAPORE
Mechanical & Combustion
Engineering Co. Pte. Ltd.

1012 Jalan Kilang
. Box 46, Alexandra Post Office)

Cable: MECOMB Singapore

SRI LANKA
Maurice Roche Limited
G.P.O. Box 61
Colombo
Phone: 25846, 25847, 25848
Cable: LAXAPANA, Colombo

TAIWAN
Heighten Trading Co. Ltd.
16 Nanking Egst Road, Section 3
P. O. Box 1408)
alpel 104

Phone: g;uau, s1esr2, 5117517,

Telex:
Cable: HEIGHTEN Taipei

Inc. All rights reserved.
Tektronix, Inc.

Information in

Printed
are covered by U.S.A.
this publi-
Specification and

Tektronix AB
Kommendors

n 6
14 59 GO’ NBURG
Phone 031/42 70 35

SWITZERLAND

Tpekuomx International A.G.

lll
Phone 042 21.91.92, Telex 78808
Cable: TEKINTAG

UNITED KINGDOM

Tektronix UK Limited
Beaverton Hou

36-38, Coldhnmour Lane
(P.0. Box 69)

N-m-nd-n erts
Phone mendan 63141, 61251,
Telex 2555¢

Cable: TEKYRON IX Harpenden

181A, Mauldeth Road
Burna

Manchester 19
Phone -224-0446, Telex 668409

7 Shiel House, Shiel Walk
SCOTLAN

Livingston, West Lothian
Phone Livingston 32766/7

SPAIN
C.R. Mares, S.A.

Valencia 333

Barcelona (9)

Phone 257.62.00, Telex 27332
Cable: MARES Barcelona
Gaztambide, 60-1°

Madrid (15)

Phone 449-33-00, Telex 7332
Cable: MARES Madrid

SAUDI ARABIA
Electronic Equipment Marketing
Establishment
P. 0. Box
Riyadh
Phone: 32700, 32761
Telex: 20120

TURKEY
M. Suheyl Erkman
Necatibey Caddesi
anar Is Hani 92/2

Phons 44 15 46, 44 76 51, 45 38 64
Telex: 23353 E TR

Cable: Ingmesuer, Istanbul

ZAMBIA
Baird and Tatlock (Zambia) Ltd.
Chandwe Musonda Road
(P.O. Box 1038)
Lusaka
Phone 753'5/6 Telex 4277
Cable: Lusal
Brunell Road
(P.O. Box 1097)

Ndola
Phone 3522 & 2253/4/6, Telex 3441
Cable: PIPETTE, Ndola

THAILAND
G. Simon Radio Company Ltd.
%, Patpong Avenue

Phcna 30991-3
Cable: SIMONCO, Bangkok

URUGUAY
Coasin Uruguaya S.R.L.
Casilla de Correo No. 1400
Correo Central
Montevideo
Phone: 91-79-78
Cable: COAUR, Montevideo

VENEZUELA
Coasin C.A.

Edificio Egusky - Local
Avemda Hnbnnu Con Vulpamno Los

(Apmndo 50939, Sabana Grande
Ni

s_105

Phone: 728662, 722311

Telex: 21228 INTRUVEN

Cable: INTRUVEN, Caracas

in US.A

price change privileges reserved. TEKTRONIX, TEK, SCOPE-MOBILE, TELE-
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are registered trademarks of Tektronix,
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Inc.,

P. O.
TWX:

910-467-8708, Cable: TEKTRONIX. Overseas Distributors in over 50 Countries.
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