PROGRAMMABLE
WAVEFORM DIGITIZER

7

TIME BASE AND TRIGEIN CONTAOL

7612D

The 76120 complics with IEEE Standard 488-
1975, and with Tektronix Codes and Formats
Standard

200 MHz Maximum Sampling Rate

Two Channels, Two Time Bases

8 Bit Resolution

2048 Words of Memory per Channel

5ns l-o 1 s Selectable Sampling Intervals
with interval Switching Allowed During
Waveform Acquisition

Pretrigger and Posttrigger Operation

Fully Programmable over |EEE-488 Bus
For System Oriented Operation

APPLICATIONS

Automated Testing

EMP

Non-Destructive Testing

The 76120 Programmable Digitizer is a dual-
channel, dual time base waveform digitizer for
use under computer control. It has a maximum
sampling rate of 200 MHz. Each channel has its
own analog-to-digital converter, a new type de-
signed by Tektronix for accurate, high-speed
waveform digitizing. Each channel also has its
own time base operating from a single 200 MHz
crystal-controlied clock. The result...two fully inde-
pendent channeis capable of capturing one
waveform each, simultaneously, with the same or
different vertical sensitiviies and time-base
settings.

And there's still more flexibihity available. The
number of samples per waveform (record length)
can be selected, from 256 to 2048. The sample
rate can be changed during wavetform digitizing,
for example, using dense samplng on fast transi-
tions and switching to sparser sampling for slow

decays. Also, each channel's local memory can
be partitioned Into one to eight equallength
records. You have the choice, too. of looking at
waveforms before the triggering event
(pretngger), immedaiately after the tngger. or de-
layed from the trigger (posttrigger). Or you can
choose to operate the channels dependently by
tnggering one after the other.

All 76120 functions can be selected manuaily or
operated under program control over the IEEE-
488 bus. Add twa 7A16P Programmable Amplfier
plug-ins, one for each channel, and you have
program control over every waveform acquisition
function.

Extracting nformation from medum-speed sig-
nals 1s a typical application of 76120 systems

hgure 1. The compiete period of a signal (top trace) 1s recorded
at 200 ns. by changing the sampie rate to 10 ns dunng nse and
1alf bmes and 800 ns dunng the plateau (bottom trace). you can
measure nse tme, (a8 time, puise wioth and nterval accurately
on a smgle shot signal.

ngure 2. A decayng signal recorded at & 10 us samphng rate
(top trace). the same signal can dbe recorded al a 100 ns
samping rate cunng the mutial portion and swifched back to a
10 us samphng rate (bottom trace), to capture afl mformaton
on a smgle shot signal

SYSTEMS

The 76120 s also avatabie m WP3000 Senes Sgnal Process-
ng Systems These huly automat systems are designed. as-
sembled. tested. and documented to satisty the demand for
speed. automation. accuwracy. and repeatabisty i charactenz-
ng devices Of phenomena which give nse 10 waveforms i the
second 10 SUDMNCIOSECONd range. For more nformaton on
these systems, contact your local Tektrorux Sales Engineer

fgure 3. A sional with two echoes recorded at a unform sam-
phng rate (top trace). the same signal recorded at an increased
samping rate dunng each echo (bottom trace). fo capture each
&cho with ncreased resohton

Agure 4. A transment response of 8 System at power-up record-
ed with no pre-tngger (10p trace). by usmg the pre-tngger the
compiete response can be oigxhized {bottom trace).

figure 5 The nwtial porton of an exponental decay s recorded
on Channel A (top trace). Channel B. set at a hwgher sensitivity
and tnggered to record after Channel A has firushed. captures
the remamng puise taid with mncreased vertical resolution (bot-
tom trace)
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TEK PBROGRAMMABLE
WAVEFORM DIGITIZER

7000
SERIES

7612D CHARACTERISTICS
VERTICAL SYSTEM
Channeis — Two jeft-hand plug-in compartments compatible
with all 7000 Series ampiifier plug-ins. Fully programmabie
when 7A16P Plug-ins are used.
Bandwidth — 80 MHz with 7A16P Plug-in.

Modes of Operation — Left channel with Time Base A and
nght channel with Time Base 8.

TIME BASES A AND B
Type — Two built-in digital time bases with a common crystal-
controlied clock.
Clock — Internal: 200 MHz +0.0035%; stability: within 10
ppm/year. External: from signal source =200 MHz.
Sample Interval — With internai clock: selectable from 5 ns to
1sinal, 2 3.9 sequence (exciuding 6, 7, 8 and 9 ns) With
external clock: Selectable from 1 to 200 x 10 times the exter-
nal clock period in a 1, 2, 4, 6...20 sequence.
Interval Switching — Sampie interval can be changed up to 13
times per waveform record with preservation of time
relationships.

TIME MEASUREMENT ACCURACY
Without sample interval switching: 0.0035% (stability 10
ppm/year). With sample interval switching: 0.0035% (stabikty
10 ppm/year) for al sample intervals siower than 5 ns.
Modes of Operation — Time Base A with jeft channel and
Time Base B with right channel. Independent or B triggerable
after A completes its acquisition.

TRIGGQERING A AND 8

Source — Left or nght plug-in, external, manual by push
button.

Mode — Single sweep.

Coupling — Ac. dc, ac Hf REJ. dc Hf REJ.

Slope — Positive or negative.

Level Renge — Intemal: at least + 128 LSB in 256 steps.
External: at least +1.28 V in 256 steps.

Trigger Jitter (Internal) — 0.1 ns or less, dc to 100 MHz.
Triggering Ervor — + 1 sample ambiguity in recognizing the
tngger, 1 sampie maximum recognition error between channels
{using sams trigger channet for both time bases).

Trigger Sensitivity —

Triggering Minimum Signal

Coupling Frequency Required

Range Internal  Ext

A 40 Hz to 50 MHz 20LSB 100 mV
¢ 50 MHz to 100 MHz | 44 LSB 100 mV
ACHIRES | 40HztoSO0kHz | 20LSB 100 mV
De dc to 50 MHz 20LSB 100 mV
50 MHz to 100 MHz | 44 LSB 100 mV
Dc Hf REJ dc to 50 kHz 20LSB 100 mV

ARMING A AND B
Push button or computer control,

DIGITIZING AND STORAGE
Method — Continuous, sequential digitizing of the input sig-
nals with storage of sampies selected by instrument settngs.
Resolution — 8 bits.
Dynamic Accuracy — Signal to noise ratio performance at
25°C tor a half scale sinewave input signal (an ideal 8 bit dgi-
tizer would give a S/N ratio of 43.8 dB).

Signal Freq. S/N Ratio
T 300 kHz | 420
20 MHz 7 320
80 MHz 20.0

Internal Memory — Type: ECL. Size: 2048 B-bit words per
channel, total of 4096 8-bit words.

Record Length, A or B — 256, 512, 1024, or 2048 samples.
Number of stored records: Up to eght 256-word. four 512-
word. two 1024-word, or one 204B-word records per channel,
each requires a trigger. Trigger is automatically rearmed after
each record acquisition
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76120 rear panel: the GPIB connector and outputs for an X-Y-Z monitor (right); clock input/output, trigger inputs, and BNC connec-
fors to feed signais to the front panel (left). remote power ON/OFF is aiso provided thvough the two central BNC connectors.

Pretrigger Delay Range — Selectable in multiples of 8 sam-
pies. Without sample interval switching: from 0 up to 16 sam-
ples less than the record length. With sample interval switch-
ing: from 0 up to 16 samples less than the position of the first
sample interval change.

Posttrigger Delay Range — Selectable in multiptes of 8 sam-
ples from 8 to the record length (requires selection of only one
record).

OUTPUTS/INPUTS

X, ¥, Z Anslog Output — Provides for analog display of data
in memory. X and Y level 1s 1 V p-p into 100 k§? or greater,
adjustable from 0.75 Vo 1.3 V.

Z levet is 0 to 1 V (full white) into 100 k2 or greater.
Clock Out — Provides internal clock signal at ECL level.

Extermal Clock In — ECL levels. =1 ns rise and fall time. 2.5
ns mimmum pulse width and <200 MHz.

L and R Trig In — Provide external trigger input to the left and
nght tngger channeis (50 £ terminated).

1, 2, 3, 4 — Four feed-through connections to the front panel.
Digital Intertace — Conforms to IEEE Standard 488-1978.

{EEE-488 INTERFACE
Standard — Conforms to |\EEE-4B8 1975 Standard.
mtertace Functions Subset Implemented:
SH1 Complete source handshake.
AH1  Complete acceptor handshake.
TES Extended talker function.
LE4 Extended listener function.
SR1 Complete service request capabiity.
RL1 Complete remote/tocal function.
PP § No paraliel pol.
DC1 Complete device clear capability.
C# No controller function
OT § No device
Response to Interface Control Messages — The 76120 re-
sponds to the folowing interface control messages:
GTL — Go to locat.
LLO — Local lockout.
SDC-DCL — Setacted device clear and device clear.
SPE-SPD — Serial poil enable and disable.
IFC — Intertace clear.

IEEE-488 Bus Addresses — Mainframe and programmable
plug-ins share a common primary address and are differentiat-
ed through the use of secondary addresses.

Programmable Functions — All instrument settings and oper-
ating modes are programmable.

Format — Commands in ASCIl, waveform data n binary
(range 0 to 377,).

Transtfer Rate — 710 k bytes/second maximum.

Wavetorm Transter Time — To an infinitely fast controlier:
8.35 ms for one 2048 points record. Actual transfer time de-
pends on controller and software speed.

ENVIRONMENTAL

Temperature Range — Operating: 0-40°C. Nonoperating:
62°C to +85°C.

Altitude — Operating: -250 10 + 15,000 ft (- 76 10 +4570
meters). Nonoperating: — 250 to +50,000 ft (- -76 to + 15,200
meters).

POWER REQUIREMENTS

Line Voltage Range — 90 V to 132 V ac and 180 V to 250 V
ac.

Line Frequency — 48 to 440 Hz.

Power Consumption (including plug-ins) — Maximum 400
watts, 5 A at 115 vV 60 Hz.

Remote Control — Remote power ON/OFF capability is
provided.

PHYSICAL CHARACTERISTICS

Size — Fits 19.in rack. Height: 178 mm, (7 in). Width: 483 mm,
(19 in). Length: 703 mm, {27.70 in).
Weight — 25 kg. (55 Ib).

STANDARD ACCESSORIES

Operators and Service Manuals. set of rack slides. power cord,
IEEE-488 bus cable.

Order 7612D
Programmable Digitizer ................... $26,400
(Plug-ins not included)

The 7A16P is a fully programmable vertical ampilifier used in
the 7612D. For further information, see plug-in specifications in
the 7000 Series Plug-in section pages 183-204.



