




















are teaching newer users (Figs. 1 and 2),
which further alleviates the small staff’s load.

A Step-by-Step Approach ))

Returning to the reasons for the programs’ .
success, Mallory attributes the ease of in-
teraction with the 4050 system along with
user-oriented programs requiring brief
instructions—no one has time to read
manuals. Graphic aids adorn the walls to
help the users (Fig. 3); convenient hand-sized
reference guides are printed for each
program,(Fig. 4); and User-definable
Keys drive the program subroutines.
Mallory has made everything as easy as
possible for his ‘‘customers.”

In addition to the samples of available
- output from each program (Fig. 3), the
procedure for powering up the equipment is
also posted on the wall. An autoload tape
begins each program which initializes the
4050 and 4907, with prompted input from
the user.
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Fig. 1. Experienced users teach newer users how to run the programs on the 4050 desktop computer.
Laurie Coplin points out a feature to a new user, Virginia Battle.
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Since each user requires something a little

’ ’ . ‘ different for his graph, Mallory has

\ ' segmented each program into overlays

i driven by the User-Definable Keys. This

\ s overcomes memory limitations while allow-
ing a lot more design choices.

U.S. Department of Housing

o e ar
Bargraph Il
. Reference Card
o~
.

U.S. Department of Housing
and Developm

Fig. 2. Laurie and Virginia are program analysts with Department of Housing and Urban Development,
Community Planning and Development, Office of Evaluation.
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Fig. 3. Do it yourself graphics begin with samples of output from each program posted in a highly = Fig. 4. Reference cards quickly introduce users to
visible location — the wall. Mallory’s graphing programs.
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4052 and 7854 Oscilloscope Combine for Extended
Waveform Processing and Documentation

by Clark Foley
Tektronix, Inc.
Beaverton, OR

The recently introduced TEKTRONIX
7854 Oscilloscope expands the unique
family of instrumentation components for
the laboratory. The newest addition pro-
vides extensive waveform processing.
Press a few buttons and complete pulse
parameters appear on the oscilloscope
screen. Two more buttons and waveform
mean and RMS values are computed. All
of these functions can be combined into
programs through an attached Waveform
Calculator keyboard. The result is a sin-
gle instrument with self-contained wave-
form processing for the laboratory
bench.

However, for even more extensive wave-
form analyses (analyses requiring fast
Fourier transform or convolution or cor-
relation), or control, the 7854 may be in-
terfaced to the 4052 Desktop Computer
through the General Purpose Interface
Bus (GPIB). For example, in a manufac-
turing test environment, several 7854 Os-
cilloscopes might be interfaced to one
4052. Multiple users could sample and

process waveforms independent of the
4052. When they wanted to log test data
to a tape file, or download a new 7854
program, they would assert a service re-
quest (SRQ). After the 4052 responded
to the SRQ, it would be free to process
other requests. In addition to acting as a
controller or performing extended wave-
form processing, the 4052 offers long
term program and data storage on mag-
netic tape, as well as graphic routines for
completely documenting measurement
results.

The 4052 has complete access to 7854
memory and its display screen. Messages
can be sent from the 4052 keyboard for
display on the 7854 Oscilloscope screen
(Fig. 1). Easy-to-understand mnemonic
input/output commands conduct entire
data transfers over the bus. For exam-
ple, the >TEXT command allows you to
type messages on the 7854’s screen from
the 4052 keyboard. Or the >TEXT com-
mand can be used in a 4052 program to
generate message displays under pro-
gram control. Not only can you label
waveform displays, but it’s an excellent
way to communicate prompts or instruc-
tions to an operator during programmed
test sequences.
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Fig. 1. Photo of a 7854 CRT display with 7854-
generated as well as 4052-generated labeling.

All of the stored information for display
on the 7854 screen can be accessed by
the 4052 for display on its screen. Of
course, once the waveform information
is displayed on the 4052’s screen, it can
be hard copied (Fig. 2). No more
scratching emulsions to label waveform
photos. No more waveform photos. You
get instead clear, crisp paper copies of
what is displayed on the screen — anno-
tated waveform pictures that can be
quickly and inexpensively duplicated
with a standard photocopier. And you
get them the first try. Every time. In less
than a minute.

EXXXXXXkXE COPY OF 7834 CRT AXX&XXZXEX

Output Response

dUCRD = 85.SimU dHCRD = 53.13nS

$:: OPERATION COMPLETED :::

Fig. 2. Hardcopy of the 7854 display reconstructed
on the 4052.
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A partial list of 7854 input/output com-
mands is given in Table 1. These com-
mands, along with all of the 7854 func-
tion key commands, can be issued over
the GPIB from the 4052 keyboard or
from a 4052-executed program.

TABLE 1

Part of the 7854 GPIB Command Set

SENDX  Outputs the contents of
the X-register (7854) to
the GPIB. If the register
contents is a numeric,
that number is sent. If it
is a waveform, the entire
waveform record is sent.
READX Inputs a number or
waveform from the
GPIB and places it in
the 7854 X-register.
Waveform data is stored
as 0 WEM.

>TEXT Inputs up to 12 lines of
alphanumeric text (40
characters maximum in
each line) from the GPIB
for display on the 7854
CRT (in STORED,
BOTH, or SCOPE
modes).

TEXT Qutputs a copy of all 16
lines of currently dis-
played text to the GPIB.
SAVE Outputs user programs
stored in the 7854 to the
GPIB.

By combining these commands into a
program, you can achieve complete
waveform analysis along with full docu-
mentation of results. The desk-top com-
bination of a 7854 Oscilloscope with a
4052 comprises a total measurement sys-
tem that embodies the full measurement
cycle from signal acquisition, through
processing for results, to putting those
results on paper.

For more information on how you can
put this system to work for you, contact
your local Tektronix Measurement Prod-
ucts Sales Engineer and ask about the
7854. Outside the United States, the
Tektronix subsidiary or representative
can provide data sheets and applications
information. &

Editor’s Note: A program to document 7854 CRT
display by the 4052 for hard copying is included in the
Programming Tips section.
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Reproducing 7854 Displays on the 4052 Screen

by Clark Foley
Tektronix, Inc.
Beaverton, OR

This program duplicates Tektronix 7854
Oscilloscope displays on the 4052 graph-
ic screen.

With the program in 4052 memory, type
RUN. The 4052 will display a list of the
User-Definable Key assignments and ask
for the GPIB address of the 7854. Power
on the 7854 and press the ID button on
the 7854’s front panel; an ID message
will be displayed on the 7854 screen, as
shown below. The message contains the
7854’s GPIB address and the selected
communication mode.

forus  hzr h.eed

ID message display on the 7854 CRT.

In this example, the address is 12 and
the mode is TALK LISTEN with EOI as
the GPIB message terminator. The ad-
dress, communication mode, and mes-
sage terminator are all rear-panel selecta-
ble on the 7854. For the program listed
above, you must select TALK LISTEN
with EOI.

Enter the 7854 address from the 4052
keyboard and press the RETURN key.
Press the RQS button on the 7854 front
panel to continue. From this point, you
may select User-Definable Key 1 or 2 as
often as you like. To send a message for
display on the 7854 screen, press UDK
2. A simulated graticule will be drawn on
the 4052 for use in positioning your mes-
sage as you wish to see it on the 7854.
Up to 12 message lines of 40 characters
each can be sent. Type XMT on the first
available new line to send your message.
(If you exceed the 12-line message, all 12
lines will be automatically sent.)

To get a duplicate of the entire 7854 dis-
play — including messages, waveforms,
and computer waveform data — on the
4052 screen, simply press UDK 1. The
program will transfer and reconstruct the
display for you. Now all you have to do
is press the copy button for a paper copy

of the display. You could add another
routine to cause the display to be stored
on the 4052’s magnetic tape for further
reference.
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38 PRINT *1ki: EADY 16GGG"

30
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295 89=0
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318 IF H=e THEN 320
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.
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410 HONE
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428 EN

B REE FXIITTTLLITIX]I28 SEND TEXT TO 7854 TTTTILTIIITITITTRRTELLL
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78 NEXT |
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3 BRINT ea:esrenr
9 IF Exci THEW 1992
S PRINT @A:T
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1-3, 40-95 Initialize program and
prompt user to input
7854° GPIB

address.

6,9 Implement a ‘‘local lock
out’’ so the 7854 front-
panel keys are inactive
while the 4052 is executing.
Lock out is removed auto-
matically when the 4052
finishes or becomes idle.
100-285 Main line of the copy pro-
gram. Includes tests for X-
Y and multiple waveform
displays.

Subroutine for simulated
graticule.

600, 645

Subroutine to retrieve all
alphanumerics displayed
on the 7854. D$ contains
substitute characters.

1300, 1600

1700, 1825 Subroutine to transfer a
single waveform to an ar-
ray.

1100-1150 Subroutine to transfer a
second waveform to an ar-
ray for an X-Y display.
700, 755 Waveform plot subroutine.
For X-Y plot, the second
waveform is horizontal val-
ues.

800, 875 Subroutine to get cursor
locations as array element
indices.

16

This program duplicates 7854 displays on the
4052 Graphic Computing System screen.

Tekniques
Vol. 4 No. 8



















































	Tekniques_15December1980
	Tekniques_12151980_1
	Tekniques_12151980_2
	Tekniques_12151980_3
	Tekniques_12151980_4
	Tekniques_12151980_5
	Tekniques_12151980_6
	Tekniques_12151980_7
	Tekniques_12151980_9
	Tekniques_12151980_10
	Tekniques_12151980_11
	Tekniques_12151980_12
	Tekniques_12151980_13
	Tekniques_12151980_14
	Tekniques_12151980_15
	Tekniques_12151980_16
	Tekniques_12151980_17
	Tekniques_12151980_18
	Tekniques_12151980_19
	Tekniques_12151980_20
	Tekniques_12151980_21
	Tekniques_12151980_22
	Tekniques_12151980_23
	Tekniques_12151980_24
	Tekniques_12151980_25
	Tekniques_12151980_26
	Tekniques_12151980_27
	Tekniques_12151980_28
	Tekniques_12151980_29
	Tekniques_12151980_30
	Tekniques_12151980_31
	Tekniques_12151980_32

	Tekniques_12151980_10
	Tekniques_12151980_11
	Tekniques_12151980_8
	Tekniques_12151980_16



