OPERATOR'S MANUAL

‘Model 92A

Datalogger

@ 1988 Wavetek

This document contains information proprie-
tary to Wavetek and is provided solely for
instrument operation and maintenance. The
information in this document may not be dupii-
cated in any manner without the prior approval
in writing from Wavetek.

WAVETEK:

WAVETEK SAN DIEGO, INC.
9045 Balboa Ave., San Diego, CA 92123

P. O. Box 85265, San Diego, CA 92138
Tel 619/279-2200 TWX 910/335-2007

Manual Revision: 11/80
Manual Part Number: 1300-0C-0539
instrument Part Number: 1000-00-0839



WARRANTY

Wavetek warrants that all preducts manufactured by Wavetek conform to pub-
lished Wavetek specifications and are free from defects in materials and work-
manship for a period of one (1} year from the date of delivery when used under
normal conditions and within the service conditions for which they were fur-
nished.

The obligation of Wavetek arising from a Warranty claim shali be limited to repair-
ing, or at its option, replacing without charge, any product which in Wavetek's sole
opinion proves io be defective within the scope of the Warranty. In the event
Wavetek is not able to modify, repair or replace non-conforming defective pars or
components to a condition as warrantied within a reasonable time after receipt
therect, Buyers shall be credited for their value at the original purchase price.

Wavetek must be notified in writing of the dsfect or nonconformity within the
Warranty period and the affected product returned to Wavetek's factory or to an
authorized service center within (30} days after discovery of such defect or non-
conformity.

For product warranties requiring return o Wavetek, products must be returned to
a service facility designated by Wavetek. Buyer shall prepay shipping charges,
taxes, duties and insurance for products returned to Wavetek for warranty ser-
vice. Except for products returned to Buyer from ancther country, Wavetek shall
pay for return of products 1o Buyer.

Wavetek shall have no responsibility hereunder for any defect or damage caused
by improper storage, improper instaflation, unauthorized modiication, misuse,
neglect, inadequate maintenance, accident or for any product which has been
repaired or altered by anyone other than Wavetek or its authorized representative
and not in accordance with instructions furnished by Wavetek.

Exclusion of Other Warranties

The Warranty described above Is Buyer's scle and exclusive
remedy and no other warranty, whether writien or oral, is
expressed or implied. Wavetek specifically disclaims the Implied
warranties of merchantability and fitness for a particular purpose.
No statement, representation, agreement, or understanding, oral or written,
made by an agent, distributor, representative, or employee of Wavetek, which is
not contained in the foregoing Warranty will be binding upon Wavetek, unless
rade in writing and executed by an authorized Wavetek employee. Under no
¢ircumstances shall Wavetek be liable for any direct, indirect,
special, incidental, or consequential damages, expenses, losses
or delays (Including loss of profits) based on contact, tor, or any
other legal theory.



SAFETY FIRST

Protect yourself. Follow these precautions:

» Don'trepair the instrument uniess you are a qualified electronics technician and know how to work with
hazardous voltages.

* Pay attention to the WARNING statements. They point out situations that can cause Injury or death.

* Pay attention to the CAUTION statements. They point out situations that can cause equipment damage.

WARNINGS

The case of this unit is not connected to earth ground through the AC Adapier. The case may in-
ductively or electrostaticaily float to a high voltage if used in a strong electromagnetic or
electrostatic field. This presents the potential for a nasty shock. To prevent this, the case may be
connected to earth ground using the uninsulated banana jack ( n[;@ } on the rear panel.

Ground for the Digital I/O, IEEE-488, and RS-232-C cards are connected internally 2o the case. if
one of these grounds in external equipment is connected to earth ground, this will make

unnecessary the precautionary connection of the paragraph above, when the unit would have
floated electrostatically.

Measurement modules "fioat” to approximately the input common mode voltage. The measure-
ment modules have a shield over their midsection. This shield is connected to anaiog ground

{measurement module input LO). With the case cover off, this shield is exposed. This shield is at
inpu LO potentiat. '

This instrument normally contains a lithium battery. Where lithium is prohibited, such as aboard
U.S. Navy ships, verify that the lithium battery has been removed.

Do not recharge, shori circuit, disassemble, or apply heat to the lithium battery. Violating this rule
could release potential harmful! lithium, Observe polarity when you replace the battery.
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1.1 50 SERIES DATALOGGER SYSTEM

The 50 Series combines the features of a tradi-
tional datalogger with many measurement func-
tions and datalogging modes. The use of applica-
tion-specific integrated circuits and surface-
mount technology io reduce circuitry size
makes the 50 Series a very portable datalogger.

Model 52A. Model 52A Datalogger is config-
urable, half-rack-sized, with 1 to 4 installable
measurement modules (Option 50-1 or 50-2),
and up to 4 Digital I/O boards (Option 50-14).
Each measurement module provides independent
A/D (DMM-type) or counter type measure-
ments. The system allows each measurement
module to service up 1o 64 multiplexed inputs,
giving a maximum total measurement channel
count of 260 (256 multiplexer channels plus 4
front panel channels). Also, with 4 Option 50-
13 Digital i/O boards, the 52A may access up 1o
32 bits of digital inputs, 32 bits of digital
outputs, and four 8-bit-resclution analog out-
puts.

The 52A offers stand-alone operation, with the
potential to store over 100,000 readings in-
ternaily. The 52A can also function as a mea-
surement front end for a computer. It is easily
connected to any personal computer for data
downioading. The 52A may also be controlled
remotely (set up, programmed, started,
stopped) by a computer or dumb terminal.

Multiplexer and Printer. The 52A has two
companion products; the Model 53 Multi-

SECTION 1
INTRODUCTION

plexer/Expansion Chassis, and the Model 54
Printer/Plotter. The Model 53 accepts either
53-1 or 53-2 multiplexers. The Model 54
printer has exiensive plotling capability.

1.2 WHAT THIS MANUAL COVERS

This manual covers the primary component of
the 50 Series Datalogger System, the Model 52A
datalogger. It describes all internal options and
modules. [n addition, it covers hardware setup
and programming of the external self-contained
Option 50-20 Multiplexer.

The companion prinier/plotter, Model 54,
comes with its own manual, covering only the
hardware aspects of the 54. Also covered by a
separate hardware manual are the optional Ex-
pansion Chassis, Model 53, and the multi-
plexers, Options 53-1 and 53-2, which may or
may not be installed.

1.3 LEARNING TO USE THE MODEL 52A

The best way to learn o operate the Model 52A
is to do the exercises. Read section 3 carefully,
doing the exercises called out. Other exercises
or exampies are spread throughout the manual.

For definition -of unfamiliar terms, use the
Glossary, located before the appendices.
1.4 MODEL 52A FEATURES

Model 52A Features are summarized in table
1-1.

Table 1-1. Summary Of Model 52A Features

Feature Summary

Power Sources

52A will run from a variety of sources. AC power is from a wall
mounted transformer module. An internal, rechargeable, sealed lead acid
battery option provides power for up to 50 Hrs. 52A will also run off

1-1



Table 1-1.

Summary Of Model 52A Features (Continued)

Feature

Summary

Measurement Module
Measurement Fune-
tions

Real Time Clock

T-channels

Math

Tracking

Alarms

Alarm Responses

Communications

1-2

of external dc sources such as a car battery (10V-24V). 52A automat-
ically switches over from external to internal power providing unin-
terrupted datalogging.

50-1 module implements a wide variety of measurement functions: Vdc
to 320V, True RMS Vac to 320V, Temperature with 7 TC types, 2 RTD
types, Gold Junction Temperature, Adc to 10A, True RMS Aac 1o 10A,
dBm or dBW with 21 reference impedances, Frequency counting with 7
digits of resolution, Period measurement, Time Interval, Pulse Width,
Events counting, Resistance to 3.2GQ, Diode checking, Continuity, and a
simple Logic function. 50-2 module is limited to Vdc and Temperature
functions.

Measurement programs may be siarted/siopped by time. Also, a time
and date "channel 9" can be used for lime/date stamping.

Text "channels” allow the entry of alphanumeric messages useful for at-
taching labels to measurements or providing instructions to unskilled
personnel.

Besides the digital and measurement channels, software driven "pseudo”
channels (not associated with any hardware location} may be set up. Up
to 99 Math formulas can be pregrammed that aliow scaling, calculating
interchannel relationships, table linearizations, variable passing, and
variable entry. Alphanumeric labeis may be assigned (e.g. "PSI") to re-
place the electronic unit such as Vdc.

With the tracking feature, the readings from any measurement channeal
(may have a math modifier} can also be fed to an external chart
recorder. (Requires a 50-14 option.)

Up 1o 99 alarms can be programmed, each independent with one or two
thresholds for checking in limits, out of limits, in window, outside of
window, or etror detection. Each alarm can be attached to any measure-
ment channel and has an extremely versatile, user selectable, set of if-
true responses. In addition, each threshold may have a unique user-
programmable message associated, allowing annunciation of the alarm
condition,

Alarm responses include: send a pattern of highs and lows to 1 to 8 digi-
tal output bits (50-14 option), store the alarmed reading or message,
print the alarmed reading or message, sound an audible warning, display
the alarm message, output to either of two communication ports either
the alarmed measurement reading or an entire scan. An alarm can be
used for branching to other measurement channel lists like a subroutine
or GoTo function, or aliernately, start another timed Program.

52A comes standard with a RS-232-C interface with 3 standard baud
rates and one high-speed baud rate. Either an IEEE-488 interface or a
second, fully implemented, RS5-232-C interface can be added (8 baud
rates, programmable parity, modem handshaking, etc.)



Table 1-1.

Summary Of Model 52A Features {(Continued)

Feature

Summary

Printing

Plotting

Local Display

The printer can give a real time print out of data with channel number,
reading, and engineering units all automatically printed. Either 1 or 2
columns of data can be printed with the Model 54 (up to 4 with an 80
column serial printer}). Text messages and alarm messages can also be
set up to be printed by a running measurement list. Similar printing of
stored data is also possible.

The user may control the number of lines per page and the number of
readings per line. Headers and footers are also menu selectable.

A "screen dump" to the printer is available in many circumstances. This
copies the current display on the 52A to the printer. The operator can
also manually select a reading and print just that reading. This mode is
useful for adjust-and-record calibration setups.

The combination of the 52A and 54 Printer/Plotter has extensive plot
capabilities. From 1 to 254 measurement channels can be plotted si-
multaneously in 1, 2, or 4 "plot windows". A single plot window is full
paper width, 2 plots windows are 1/2 the paper width each, and 4 plot
windows are 1/4 paper width each. There are 32 unique plot characters
{(could be repeated in other windows), and seitable independent left-most
(0%} and right-most (100%) values for each measurement channel.
The plot header describes the plot character channel number, the 0%
value, the 100% value, and the units for each plotted channel. By user
conirol, the plot can be time stamped at any of 6§ regular incremenis.
The plot increment is determined by the programmed scan interval.

Plot parameters are stored with individual channel lists. By combining
channel lists in a Program, multiple types of data can be printed or
plotted. For example, a group of thermocouples can be plotted for 10
minutes at 10 second increments, then the digital numeric data can be
printed following the plotted data. Using the alarm capability, a channel
list could scan the inputs until an alarm threshold is exceeded, then go
temporarily to a similar channel lisi that plots. Therefore, plotting only
on alarm conditions can easily be set up.

Plotting from stored data is also possible and has the additional capabil-
ity to produce X vs. Y plots. Up 1o 16 XY pairs of channels can be plotted.
This feature, combined with the 52A versatile function set, allows plot-
ting such relationships as voltage vs frequency, current vs resistance,
voltage drift vs temperature, etc. Scatter plots and other nonlinear
relationships are easily, visually, represented.

Readings are displayed on a high contrast LCD module with 84 by 32 dot
resolution. Up to four readings can be displayed simultaneously, or a
single enlarged display can be selected. Bargraphs are also avaiiable on
the display. The display is used for user-guided menu entry using "soft
keys" for control of all aspects of 52A.

1-3



1.5 OPERATING SYSTEM PHILOSOPHY

Menus

The 52A uses a menu driven structure. The
first menu you see, called the Main Menu ap-
pears upon powerup, and contains menu choices
for setup and programming the 52A. Setup
consists of such general things as RS-232 port
setup, memory handling, calibration, and other
functions only peripherally imporiant to a data-
logging task. Programming involves specifying
the type of measurements and channels desired,
and sometimes controls on the measurement
setups (for example, start/stop conditions).

Menu Example. Where a traditional DMM has
selector swiiches, the 52A has menus. The
traditional DMM has positions on a seleclor
switch which correspond to measurement func-
tions (Vde, Vac, efc.), and positions on a selec-
tor switch which correspond to ranges (3V,
30V, etc). The 52A has selections on a menu
which you choose, labelled 3V, 30V, eic. You
select an item on a menu by pushing the button
next to it. Where the fraditional DMM is the
tvpe that has pushbuttons for gach function and
range, the analogy to 52A DMM operation is
aven closer.

Channel Numbers

"Channel" is generally synonymous for "input”.
Datalegger applications often require that more
than one channel be measured under control of
the main unit (52A). Channel numbers (as
opposed to labels, for example) are used to keep
track of the inputs, and io allow for orderly
storage and recall of measurement data.

A 52A channel is anything that provides
"measurement data” which may be displayed,
stored, or fransmitted.

52A channel list measurements fall into 5 basic
types:

¢ Channels 1-4 are measurement module
{A/D) front panel inputs. Channel numbers in
the 100's, 200's, 300's, and 400's are as-
signed for multiplexer {to 52A rear) inputs.
Which hundred it is (1, 2, 3, or 4) is dictated
by which measuremeni module the multiplexer
is feeding.

1-4

® Channels 5-8 are digital 1/O card inputs or
outputs.

* Channel 9 is assigned for time/date.

* Channels Oxx are assigned for separate

Math formula entries in a measurement list {xx
may be up 1o 99).

® Channel T's provide a means of inserting
Text (words) in any channel list.

For example, each A/D measurement module
instalied has a unique number. Measurement
modules are numbered on the front panel from
left to right: channel 1, channel 2, eic. For
example, entering the number "1" in the ap-
propriate menu would select the front panel
input jacks of the lefimost measurement mod-
ule.

Your entry of a channel number in the "hun-
dreds" would activate the rear panel input of the
appropriate measuremeni module. For exam-
ple, a channel entry of between 100 and 164
would activate the number one measurement
module’s rear panel input. And, a channe! entry
of 200 would activate the number two mea-
surement module's rear panel input.

Expanding inpuls

Each A/D measurement module may be fed by
one or more optional external multiplexers, to
lower the cost per channel of A/D conversion.
However many multiplexers are connected to a
measurement module input, they route only one
of the multiplexer inputs to the measurement
module at a time.

A multiplexer input is activated by a channel
number in the hundreds. The word "sub-chan-
nel" is often used fo refer to a multiplexer
input, as opposed to ithe front panel input of a
measurement module specified by only the
single digit number. In practice, only 100-
164, 200-264, etc. are allowable subchannel
input numbers.

When A Formula Becomes A Channel

The user-created math formulas which provide
additional measurement data separate and dis-
tinct from analog inputs are also called chan-
nels, and referenced by the 52A according to
their (channel) number. For example, a math
channel "output” could be the result of muiti-
plying channel 1's current value by 10.0.
Contrast this with scaling, which is when a



math formuia replaces a measurement value
with the output of the formula - the channel
number remains that of the original analeg
channel.

Measurements and Measurementi
Controls

Channel lists. The 52A has a hierarchical
structure to its datalogging programming.
Measurement tasks center around the "Channel
List". The channel list is the minimum useable
datalogging structure. A channel list is a user-
entered list of "measurements”. Each "mea-
surement” consists of a channel number with
associated function and range. Each mea-
surement may also have "modifiers™ associated.
Also defined in the channel list is what to do
with the acquired data (i.e., store in the
internal RAM, transmit out the RS-232, plot,
etc.). A channel list may be run by itself, but it
takes measurementis too fast for some
applications. It also requires cperator presence
to start or stop its operation.

A channel list may specify from 1 to 255 mea-
suramenis of the same or different types. A
group of block consecutive channels can be en-
tered that share functions, ranges, alarms, and

modifiers. While creating channel lists, the
user is prompted for every required and op-
tional feature possible.

Some applications may require that channel
lists be used with a "Program". Any channel
list may be selected to run in any program.

Programs. After one or more channel lists
are defined, a Program can be creaied to provide
automatic control for channel lists. The pro-
gram structure provides a start condition,
channel list calls, a scan interval, a between
scans mode, a stop condition, and an end condi-
tion. A powerful feature of the end condition is
the ability te chain to another program or
channel list. This allows mixing of different
scan rates as well as adaptive datalogging.

Storage And Editing Of Setups

All user programming may be changed. Storage
of channel lists and programs is under user as-
signed names. One measurement in a long mea-
surement list may be changed without disturb-
ing the others. Any parameter of a program or
channel list may be changed. All user pro-
gramming in the unit is unaffected by power
interruptions.
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2.1 SYSTEM AND CHASSIS
CONFIGURATION

Figure 2-1 illustrates the physical location of the
various options associated with the Model 52A.

SECTION 2
PHYSICAL FAMILIARIZATION

Not shown are the Option 50-120 and 50-220
{connecied at the rear panel) and the Option 50-11
Rechargeable Baltery {attached fo the top cover).

« OPTION 50-12A
RAM EXPANSION

« OPTION 50-13A
IEEE-488 INTERFACE

» OPTION 50-14
DIGITAL /O

« OPTION 50-15
SECOND RS-232C PORT

STANDARD RS-232 PORT

» OPTION 50-20
MULTIPLEXER

» OPTION 53-1
MULTIPLEXER

« OPTION 53-2
MULTIPLEXER

/K

RAM/ROM BOARD

« OPTION 50-1
MEASUREMENT MODULE

« OPTION 50-2
MEASUREMENT MODULE
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Figure 2-1. Model 52A
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Figure 2-2. Model 524 Front Panel

2.2 THE MODEL 52A FRONT PANEL

The following paragraphs describe elements of a
typical Model 52A front panel {figure 2-2). The
indexed ilems in figure 2-2 are keved to the
following descriptions.

i

Display - This dispiay, a 32 by 84 dot
matrix liquid crystal graphics display {LCD),
shows menus and readings which include
channe! number, function, and range.

Numeric Keys - These keys enter numeric
value, make menu selections, control the
keystroke beeper, and vary the display's
viewing angle.

When menus are being displayed, keys
through and[_&_] through{8_]
select menu items. The selection key for a
given menu item is "pointed to” by the screen
pointers <, 2.

iElen] and [0 &1 perform other functions
when not entering numeric values.
varies the "viewing angle” of the screen
through eight "viewing angle” steps.
turns on or off the kKeystroke beeper.

CH1 through CH4 Modules -These
modules are mix of up {o four of two types of
measurement modules {Options 50-1 and
50-2) that can be installed in the Model 52A,

The top two inputs (V, 2, °C, Hz Hi and Low)
provide the inputs for de, ac, and ac+dc
voits, dB, temperature (thermocouple
connection}, ohms, diode test, continuity,
frequency, events, period, pulse width, time
interval, and logic.

The second pair of inpuis (mA Lo and Hi)
provide the inputs for de, a¢, and ac+dc cur-
rent and watts, VAac and VAac+de below
320mA.

The third pair of inputs (A Lo and Hi) provide
the inputs for d¢, a¢ and ac+dc current and
watts, VAac and VAac+dc above 320mA.

waveresk ||| WaveTtex
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Cursor Keys - These keys are
used to scroll menus and readings, as well
as certain selectable items.

- This key deletes numeric and charac-
ter entries.

[Enter]- This key accepts a new entry.

- This key call a list of available
functions (function menu) and steps to other
groups of function menus. In the main menuy,
the Func key steps to groups of main menu
ftems.

Mogs] - This key calls a menu which allows
the selection of how the channel takes and
responds {0 the reading {function Modifier).
in the main menu, the Mods key steps to
groups of main menu items.

- This key calls a menu which lists
availabie ranges (range menu) for a selected
function. In the main menu, the Range key
steps to groups of main menu items.

- This key calls a menu which allows
selection of ways to display the reading
{(display modifier). In the main menu, the
Disp key steps 1o groups of main menu

it

12

13

14

items. In most menus, the Disp key steps to
a "Heip" display.

- This key allows entry of a channel
and subchannel number.

- This key changes the sign of an nu-
meric entry. Also, it is used for placing a
decimal point in a numeric entry.

- This key aborls any new selection
that has not been "entered" and returns to
the last higher-level menu or the main menu.
In the main menu, this key steps to a group
of main menu items.

[Power] - This key instructs the microprocessor
1o turmn Model 52A power on or off. Poweris
shut off by the microprocessor only after
completion of its housekeeping chores.
Power also can be aviomatically be shut off
between groups of measurements in a pro-
gram,

2.3 THE MODEL 52A REAR PANEL

The following paragraphs describe the elements of
a typical Model 52A rear panel. The numbered
items in figure 2-3 are keyed to the following de-
scriptions.
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Figure 2-3. Model 524 Rear Panel




Option (Positions) 5 through 8 -
These option positions allow the installation
of internal circuit cards (Digital /0, Memory
Expansion RAM) can be installed in various
combinations.

Uigital I/O Channel Card - This (Option
50-14) allows eight bits of digital input (read),
eight of digital output (write), and analog out-
put. The digital and analog outputs can be
used for control applications. This card also
allows the "stop” trigger input for time interval

- measurements. The Model 52A can contain

a maximum of four Digital /O cards.

Memory Expansion RAM Card - These
memory cards expand the storage capacity
of the Model 52A. There are two memory ex-
pansion options;
128K memory expansion (Option 50-12-
128)
256K memory expansion (Option 50-12-
256)

Comm Port 2 - This position allows installa-
fion of either the optional IEEE-488 card
{Option 50-13A) or the optional RS-232 card
{Option 50-15).

IEEE-488 card (Option 50-13) sup-
ports the General Purpose Instrument Bus
(IEEE-488 specifications) for instrument
control and monitoring. The IEEE card allow
talk and listen communication using IEEE-
488-1978 conventions. 1EEE-488 connecior
attached to the IEEE-488 circuit board by
ribbon cable The IEEE-488 card can be in-
stalled in mother board connectors J11
(directly behind the Comm Port 2 connector)
or position J10 (directly behind the Option

(Position) 8 slot. The baud rate and configura-

tion can be set up using the main menu's
Cormm Port 2 selection

RAS-232-C Serial card (Option 50-15)
supporis the RS-232-C standard. The baud
rate and configuration can be set up using
the main menu's Comm Pori 2 selection,

R5-232-C Serial Port - This port is the
Model 52A's standard remote interface with
seleclable baud rate using the rear panel
switch or main menu (Comm Port 1).

Power - This is the power input for the Model
52A. The power source is a line transformer
(furnished), 10 to 24 Vdc isolated source, or
8 to 18 Vac isolated source.

5

6

Fuse - Input power fuse is a 1A, 3AG type
fuse.

Switches
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Spare - Swilch is undefined.

Pwr En - This switch disables or enables the
front panel Power switch. .In the closed posi-
tion {swilch down), this swilch disables the
front pansl Power switch which keeps the
power from accidently being turned on during
shipment. in the open position (switch up),
this switch enables the front panel Power
switch.

Auto Pwr - This swilch enabies or disables
automatic power. When enabled (switch up),
any character sent over the RS-232-C turns
power on. After receiving the character,
Model 524 waits approximately 100ms be-
fore any RS-232-C data is accepted. When
the swilch is disabled (switch down), Auto
Pwr is disabled.

Baud A and Baud B - These swiiches
select the default RS-232-C baud rate, which
the Model 52A reads at power on. The baud
rate aiso can be set from the main menu
"Comm Port 1", but resets to the rate se-
lected by the switches at power-on.

Baud A Baud B Bauc Rate
Up Up 300
Down Up 1200
Up Down 9600
Down Bown 76.8%

Cal En - This switch enables or disables
calibration. Calibration must be enabled
{switch up} before calibrating the Model 52A.
Calibration must be disabled (switch down) to
protect from accidental calibration.

Clk On - This switch disables or enables the
internal real ime clock. if the unit is unused
for a long period (>1 month) without external
power or the Option 50-11 inlernal batteries,
the clock should be disabled (switch up).



Turning off the clock power increases the life
of the lithium RAM battery. Sliding the swifch
down enables the internal real time clock.

IEEE On - This switch enables or disables
power for the |IEEE-488 option. When en-
abled (switch down), and using an external
power source, power is applied to the IEEE-
488 board.

7 Grounding Jack - This jack is used to
connect the Model 52A to earth ground.
Maximum differential voltage between the
grounding jack and any Lo connector is
500V.

8 Hi and Lo Signal Inputs - These are the
rear panel connectors to the measurement
modules. The connectors accept banana
jacks. These connectors can not be used to
measure current (Aac, Adc, and Aac+dc),
wails (Wdc), and volt-amperes {(VAac and
VAac+dc).

g Multiplexer Controf Quiput - These
outputs provide control for the measurement
modules’ external multiplexers, which ex-
pand the modules subchannels up to 64 for
each module.

2.4 POWER
Power Supplies

Wavetek ships the Model 52A with a power supply
to match a users specific line voltage
requirements.

90 to 132 Vac, 50/60Hz,<16VA.
180 1o 260 Vac, 50/60Hz,<18VA.

The Model 52A may be powered by an external ac
or dc source. To connect the Model 52A to an ex-
ternal source, use a power connector {female plug:
2.5mm inside diameter, 5.5mm outside diameter):
Electro-Mech part number 1030-4 or eguivalent
(available from Radio Shack).

BC source: +12 1o +24 Vdc

AC source: 9 to 18 Vac (isolated only)

Typical drain: approximately 100mA

Maximum drain {all four channels running

without IEEE-488): 400mA at 12Vdc.

Standby current; ~100uA

IEEE-488 current: approximately 500mA.

CAUTION
When removing or installing option boards
inside the Model 52A, you must disconnect
external power supplies or sources and the
internal battery option, if present, otherwise
the instrument could be damaged. The
lithium RAM battery should not be removed.

To prevent damage to the instrument, check for
proper match of line and transformer voltage and
proper fuse type and rating.

Baiteries

The Model 52A can be powered by an internal
rechargeable battery {Option 50-11). The Option
50-11 Rechargeable Battery does not need routine
replacement. If it does need replacement, refer to
the Model 52A Maintenance Manual.

Battery Jumper

When the Modei 52A does not contain a battery op-
tion, a batiery jumper is installed in the battery
socket J6. Also, the battery jumper must be used
if the Model 52A came with a battery option and the
batteries are not installed. Figure 2-4 shows bat-
tery jumper installation.
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Figure 2-5, Power Fuse

2.5 FUSES

The Model 52A uses three types of fuses:
Rear panel power fuse.
Measurement module dc overload fuse.
Battery charger fuse.

Power Fuse
The power fuse, located on the rear panel, is a 1A,

3AG type fuse. Figure 2-5 illustrates the replace-
ment of the power fuse.

BC Curreni Overloagd Fuse

The 320mA input to the Option 50-1 Measurement
Module is protected by an 1A, 3AG type fuse. This
fuse is accessible from the bottom of the Model
52A. Figure 2-6 illustrates replacement of one of
the overload fuses.
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Figure 2-7. Top Cover Removal

Battery Charger Fuse

The battery charger for the Option 50-11
Rechargeable Battery is protected by a 1A, 3AG
type fuse. Option 50-11 Rechargeable Battery is
attached 1o the fop cover. The following procedure
describes the battery charger fuse replacement.

1. Disconnect the Model 52A from the power
source.
2. Remove the top cover; see figure 2-7.

3
4
5,
6

Disconnect the battery cable from J6; see
figure 2-8. .

Remove the baltery charger fuse cover; see
figure 2-9.

Replace the fuse with & 1A, 3AG type fuse.
Replace the battery charger fuse cover,
connect the battery cable to the circuit board
{figure 2-8) and replace the top cover {figure
2-7).
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3.1 TYING IT ALL TOGETHER

Section 3 gives you an overview of how features are
used together to do practical applications. After you
read this section thoroughly, you will understand the
main issues in programming the 52A and be able to
find detailed information quickly and accurately,

Section 3.2 covers general pushbuiton operation.
Section 3.3 introduces the main menu, and dis-
cusses the order that main menu items are typically
accessed by a user,

3.3 Main Menu

3.3.1 Elemenis

3.3.2 Top-level Main Menu or Key Groupings:
Installation and Preliminary Setup
Operating Menus
Filing Operations
Recailing Stored Data

Section 3.4 discusses major programming concepts
needed to successiully "design” practical application
solutions:

3.4 Programming Concepis

3.4.1 A Shorthand Notation

3.4.2 Model 52A DMM

3.4.3 Channel {(Measurement} Lists

3.4.4. Datalogging Structures Beyoend
Channel Lists

3.4.4.1 Introduction

3.4.4.2 Model 52A Programs

3.4.4.3 Conditional List Switching

Sections 3.5 through 3.10 discuss other major fea-
tures that are used in many applications:

3.5 Math

3.6 Alarms

3.7 Controliing External Devices From Option
50-14, Digital Outputs

3.8 Chart Recorder Driving

3.9 Recalling Stored Data

3.10 Printing And Plotting

Section 3.11 discusses routing and medification of a
measurement reading. It also includes a detailed
"checklist” {paragraph 3.11.2) of all the suggested
mental and physical steps to a successful datalog-
ging run;

3.11 Wrapping Up
3.11.1 Real Time Data Routing
3.11.2 Get Ready To RUN

SECTION 3
OPERATION OVERVIEW

3.2 PUSHBUTTON OPERATION

Turn the 52A on by pressing the button on the
front panel. Feel free to experiment by pressing a
pushbutton key as it is being described.

Note

It the 52A doesn't turn on at all, try flipping the Pwr
En dip switch on the rear panel; consult paragraph
2.3, item 8, if needed. If the unit displays TRAVEL
MODE, then shuts off after 5 seconds, furn it on
again, and press [8ieo], [ 2 ], [Enter]. This will keep
the unit on.

What you can select from a menu

Anytime there is a < (pointer) at the left side of the
52A screen, or, a > at the right side of the screen,
this is a selection that you may make. Pressing the
pushbutton next to the <, or », makes the pointer
go dark, showing that the selection is acknowledged
by the unit. The meaning of the key is defined by
what the 52A displays next to it. This is called a "soft
key".

Sometimes there are more choices available in a
menu than can be shown on the screen at one time.
These choices can be scrolled up by using the
key or the [ ] key. Usually, a ¢ symbol
appears on the display to remind you when there is
more material.

if you get "ost”. If you get lost, a sufficient num-
ber of key presses will get you back to g menu
you recognize - completely back to the main menu, if
necessary.

The pushbutton is an example of a "hard key" -
it always does what the key cap name implies.
Pressing the key brings up the next menu in a
sequence, or finalizes a selection in a menu where
more than one selection may be pessibie. it also fi-
nalizes a numeric or alphanumeric eniry such as a
math formula or a name you entered for a list of mea-
surements. Pressing the key "erases” a
selection or selections that you made in a menu.
Pressing the key, in general, backs you up to
the previous menu. When in doubt, you wili refer to
the Menu Navigation Map for the menu tree you are
in (explained later), or read the appropriate material in
the manual for the menu currently on the 52A
screern.

3-1



Help information, In the main menu, to get a
short summary of an item's purpose, press the

screens are not available on all menus.
3.3 Main Menu

3.3.1 Elements

The Main Menu

DMM
pushbutton key (Ce 1,7 ], & 1, or[[8]) to the Channel Lists
right of the item. |In lower level menus, sometimes Programs
the right hand key is not available for the help func- Help
tion. In that case, try pushing either the key at Memory Staius
the upper left of the menu title currently being dis- Recall Data
played, or, try the key when would enter Full Mem Mode
the number 1 into a numeric entry screen. Help Load/Save

Scroll Speed

Keyboard Lock

Tirme/Date

Configuration

Math
The main menu, the first menu shown at power on, ?15‘";‘.9’
consists of 19 items. The 52A screen shows four racking
items of the main menu at a time. There are “menu Power Control
frees” under most of the selections on this menu, Calibrate
although some of the main menu selections lead Comm Port 1

Comm Pori 2

only to one other menu. Main menu operation is ex-

plained in Section 4.

item

All items are explained in detail later; some have a
complete section of the manual.

Summary

DMM

CHANNEL LISTS

PROGRAMS

HELP

MEMORY STATUS

RECALL DATA

FULL MEM MODE

LOAD/SAVE

SCROLL SPEED

KEYBOARD LOCK

For measuring a single input signal. Less complicated than a channel list, but will
not automatically store or transmit measurement readings as a channel fist can be
set up o do.

For creating a list (for one or more measurement channels) of measurement se-
tups for measuring several input signals at the same time, or several in a
particular sequence.

For creating a datalogging framework that uses existing channel lists fo make
measuremenis. - Attaches start and stop conditions, intervals, repeat counts,
etc.

For picking one of several general help or information screens.

For seeing how much memory is used up. You consult this before starting a data
logging run that would siore measurerment readings in 52A memory. If memory
is too 1ull, you would Clear out some data before you start.

For routing previously stored measurements in the 52A to the display, or a
communications port on the back.

For determining what the 52A will do automatically when its internal memory is
full.

For sending or receiving setups, data, or calibration constants 1o or from an
external computer or terminal.

For setting the pushbutton key response speed, as part of prelimi-
nary setup. Also for setling the speed that multichannel measurement readings
are rotated verically, or "scrolled" up through the display window.

For entering a keypad lockout code. For keeping unauthorized personnel from
using the 52A, or from deleting your setups or stored data.



ltem Summary

TIME/BATE To set the Model 524 internal clock.

CONFIGURATION For seeing what options and what measurement modules are installed.

MATH For creating user-defined formulas and tables for modifying real time ("as they
are being taken") measurement readings.

ALARM For setting conditions that can monitor a measurement and signal or do
something when your conditions are met.

TRACKING For setup of up to four anaicg {or digital) outputs which can produce an output
directly proportional to measured data. Used for chart recorder driving. (Re-
guires a 50-13 option.)

POWER CONTROL For turning on and off Travel Mode. Also, the Power Save selection in the menu
turns off measurement modules when not in use. This saves battery power
when using the 50-11 rechargeable pack.

CALIBRATE For seting the frequency of line rejection (50 or 60-MHz).

COMM PORT 1 For setting the parameters for communication pori 1,

COMM PORT 2 ror setting the parameters for communication port 2,

3.3.2 Top-level Main Menu or Key Group-
ings

There is a typical sequence that most users access
the main menu items in. They fall into groups:
installation and preliminary setup items
Operation items (creation and use)
Filing operations {saving, copying, restricting
access, ete.)
Recalling stored data

Installation and Preliminary Setup

Typically, instaltation type items are set or checked
only once.

POWER CONTROL To undo Travel Mode, if
necessary, 1o keep the 52A on.

[S1co] To set viewing angle.

CONFIGURATION

SCROLL SPEED To adjust L& 1% ] key speed.

TIME/DATE

CALIBRATION  To set the frequency of line (50
or 80 Hz) rejection.

COMM PORT 1

COMM PORT 2 -

Installaticn and preliminary selup items are covared
in detail in section 4.

Operating Mehnus

The operating menus are set differently depending
on each measurement or datalogaing task.

With the exception of MEMORY STATUS and FULL
MEM MODE, there is a whole section devoted 1o
each operation menu.

Primary operating menus

DMM  Overview: paragraph 3.4.2. Details: section
5.

CHANNEL LISTS Overview: paragraph 3.4.3,
Details: section 6. {If the 52A is to show a
multichannel display, SCROLL SPEED is used io
adjust channel data scroll speed. SCROLL SPEED
details: section 4. |f using internal memory for
storage of the measurement readings, MEMORY
STATUS should be checked, and a FULL MEM
MODE chosen. MEMORY STATUS and FULL MEM
MODE details: section 4.)

PROGRAMS Overview: paragraph 3.4.4.2. De-
tails: section 7.

Other operating menus
MATH Overview: paragraph 3.5. Details: section 8,

ALARMS Overview: paragraph 3.6. Details: sec-
tion 8.

TRACKING Overview: paragraph 3.8. Details: sec-
fion 12

Filing Operations (Loading, Saving, Copy-
ing, etc.)

Filing operations allow lists or Programs to be loaded
from a computer, copied, edited, etc. Filing is appi-
cable once there is a channel list or Program to "file".
{You created one or more from scratch, starting with
sefecting CHANNEL LISTS or PROGRAMS, or,
loaded in one that was stored externally, using the
LOAD/SAVE menu.) '

LOAD/SAVE Details: paragraph 4.4.2. 3.3



Filing a Channel List

"Exampla..l"”

L lesr i »

tList-P1l Edit>

{CorPa  Eename >

In a filing menu is where you would actually start a
datalogging run. The filing menu shows up when
the creation of a channel list or Program is complet-
ed, and, when you select your creation by name, lat-
er.

For a Program

"ExamrleP"

“Lock Rt
sList-P1 Edit
LLore  Renams »

Not shown on the Program filing menu is "Clear".
This choice is available - use the hard key.

KEYBOARD LOCK For restricting access 1o
your programming or datalogged readings. Details:
paragraph 4.4.2.

Hecalling Stored Daia

RECALL DATA Having Run a channel list
and perhaps Program, if you set up the channel list
to store data (measurement readings), then you
would use RECALL DATA to begin extracting the
data from the 52A. Overview: paragraph 3.9. De-
tails: section 10.

3.4 PROGRAMMING CONCEPTS

3.41 A Shorthand Netation

Model 52A measurement setups and programs will
often be explained using a shorthand notation, The
concentration is on when and how many times the
52A makes the measurement. See figure 3-1.

3

Measurement

Figure 3-1. Continuous DMM
Measurements

Figure 3-1 has a loop around the block called Mea-
surement. Flowcharting is traditionally top to bottom,
with blocks above performed before the blocks be-
low. The loop around the measurement block
means that the measurement is being performed
continuously by the DMM.

3-4

3.4.2 Model 524 DMM

A traditional DMM setup requires you to specify the
function to measure, the range, and perhaps
whether or not the readings are to be averaged be-
fore being displayed (display modifier).

The Model 52A BMM mode has the same kinds of
selections. In addition, the channel number must be
specified. The 52A DMM has the following se-
lectable display modifiers (found in the "Disp” menu)
for analog measurements:

Max Displays, stores, and transmiis the
maximum reading on the channel so
far.

Min Displays, stores, and transmits the

minimurn reading on the channel so

far.

Displays, stores, and transmits the av-

erage of the last n readings. You

specify what number n is,

Delia Displays, stores, and transmits the
difierence between the current
measurement value, and either a
number you preset or the first reading.

Resol Selecting this item brings up another
menu allowing you to change the res-
olution {number of digits displayed) of
the reading.

Scale Allows attaching a math function (only
its function number) to the measure-
ment. Then the raw measurement
values from that channel will be the in-
put to the function. (You set up the
function separately, under MATH on
the main menu, and assign the func-
tion a number.) Then the DMM will dis-
play, store, and transmit the output
value of the math function, instead of
the original measurement channel
reading.

These "display” modifiers modify the data value be-
fore it is.routed to display, storage or a comm port.

The 52A DMM also has function madifiers:

Average

Delay Allows a pre-delay to be set ahead of
each measurement.
Alarm Allows the number of an "alarm” 1o be

attached to the channel.
For attaching the number of an output
setup for driving chart recorders to be
attached to the channel.

52A DMM operation is covered in detail in section 5.

Tracking

3.4.3 Channel (Measurement) Lisis

The 52A lets you store several measurement setups
in its memory, for convenient later use. This is the
Channel List mode. Your measurement setups in
this mode have the same ingredients as in DMM
mode - plus, each setup must be given a unique
name. - This is so that an individual channel list may



be referred to later. The channel list mode allows
several measurements with different channel, func-
tion, range, etc. parameters to be taken in sequence
orin parallel.

In local operation, to enter the channel-list-setup
mode, or to be able to choose from among previ-
ously made channel! lists, you would select CHAN-
NEL LISTS in the main menu. Here are the basic in-
gredients for a channel list.

Name your measurement list is to have

Whether measurements on different channels
are to be done in parallel or serial

Where measurement readings (data) are to go
{e.g., memory} and, for each measurement:
Channel number

Function

Range

One or mere optional display modifiers (for exam-
ple, MAX gives the maximum reading as the cur-
rent reading)

One or more optional function modifiers {delay,
alarm, and tracking)

In creating your list of measurements, the channel
list menus will help you by presenting all of the
choices. Note the similarity of the last five items o
the DMM setup {channel, function, range, eic.).
Where the 52A DMM has five parameters, each with
a menu, for its one measurement, a channel fist has

the same five parameters for each analog measure-
ment. You don't have to choose something in each
menu, however - the 52A will supply default choices.

The list alse has the information tefling the 52A
where to route the measurement data that the list
generates. You may choose any or all of the items in
a menu named DATA TO. The choices are:
CommPort 1,
Comm Port 2 (both on the rear panel),
52A internal Random Access Mermory ("RAM™,
Local Display.

Measurements in a list may be shown in block form
as in figure 3-2, with as much detail as one requires.

A measurement is anything that generates a
"reading”. Each time a measurerment is made, it
generates one datum which may be stored, dis-
played, printed, and plotted. So, in figure 3-2, for
gach pass through the measurement list above,
each measurement shown produces one reading.

The measurements in the figure have a locp around
them, meaning that the list is run or "scanned" con-
finuously. The rate of data acquisition can be slowed
down somewhat by placing a "pre-delay" (up to 9.1
minutes) ahead of one or more measurements. The
process of attaching a pre-delay of a certain value to
2 measurement begins in the "Mods” (attachments)
menu.

LISTA

Measurement A

LISTB

Y

Channel#l Functéonl Rangei Disps l Mods l

Measurement A

Measuremeni B

4

Mods OR

Channel # | Function | Range| Disps

Measurement B

Measurement X

) J

Channet #I Function | Hangel Disps I Mods ]

Measurement X

'

{(SERIAL LIST)

Figure 3-2. Channel Measurements

35



<CHANNEL LIST
( lter on Main Menu

» Create a new list or
+ Use aprevious one

!

Construct a Name

9

Select & Reading Mode:
Rur all measurements not
on the same measurement
module in serdal or paraliel

;

Data Routing

Send data fo:
* memory

= comm port(s)
* or display

Send which kind of data;
» data with labels

» without the labels

= only alarm-true data

CHANNEL MEASUREMENT SETUPS

First Channel Number

Measurement Function

!

Next Channel Number

(Vde, Temp, Time, [T XS
Text, efc.}
Measurement Function eoe

LET R

Other Channel Measurements (if any)

» Measurement Module
Functions: Appendix E-2b

» Time: Appendix £-2c

» Text: Apppendix E-2d

» Digital input: Appendix £-21
+ Digitai Output: Appendix E-2g
» Analog Output: Appendix E-2h

Y

Filing Menu:
Clear {deiete}, Run, List,
Edit, Copy, Rename

@

Figure 3-3.

s Channel 0: Appendix E-2i

Simplified Channel List




& Channel List 1

Channel List 2
¥

!

a. Sequential Lists

l Channel List 1

Alarm True
X '
¥ Channel List 2
Alarm True

Ly

b. Condlitional Switching Lists

Figure 3-4. Sequential Vs. Conditional Swiiching Lists

In figure 3-3, the major menu groups of the channel
list setup sequence are shown. From the point
marked M to the point marked N, the menus are
shown in the general case - the menu structure
changes somewhat depending on what kind of
channel is to be measured. (See the box iabelled
"Other Channel Measurements”.)

3.4.4 Datalogging Structures Beyond
Channel Lists

3.4.4.1 Introduction

A wide variety of datalogging applications require
that channel lists be chained serially, or started or
stopped by time. The 52A has a powerful "canned"”
set of menus called a Prograra which allows channel
lists to be chained unconditionally {paragraph
3.4.4.2). Other types of datalogging applications
require conditional list switching, (paragraph
3.4.4.3).

Feor understanding the relationship of two or more
channel lists, lists may be reduced fo just blocks.
See figure 3-4.

In figure 3-4a, the 52A would make one scan of List
1, then make one scan of list 2. The repeat count for
each list could be changed. This is unconditional
serial linking of lists by Programs.

In figure 3-4b, the operation oniy changes from one
list to another when the condition of the alarm at-
tached 1o a measurement is true. As long as the
alarm is false, the 52A repeatedly scans the list it is in
indefinitely. The alarms are shown as the diamonds
(decisions) drawn at the right side of the measure-
ment. When one of the alarms attached to a mea-
surement goes true, the response (preset in the
alarm setup) is fo jump to a named list,

3.4.4.2 Model 52A Programs

Programs are a powerful "canned” set of menus for
setting up controls on when channel lists will be
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List# 1

List#2

List#3

List#4

START

PR

Digital Cut (go to 6°C)

H Wait
| & 30 minutes

-

Log Frequencies

°
a
a

-

Digital Gut (go 1o 25°C)

1 Wait

i $ 30 minutes

tog Frequencies

o © e i

Figure 3-5.

Digita! Out {go to 50°C) List#5
i Wait
I &  30minutes
List#6
Scan interval
=0 ("Cont")
™\, STCP CONDITION

Goto
Main Menu

52A Program For Oven Controller




automatically run. The Program structure provides
extreme versatility in setting of automatic start and
stop controls, scan intervals, repeat counts, etc.

Program creation is started by selecting PRO-
GRAMS on the main menu. Here are the basic in-
gredients for a Program.

Name your Program is to have.

Storage parameters: Will the readings only be
stored, or also labels, elc.

Start condition: Now, some time later, or an ex-
ternal input.

What channel lists are to be scanned by the Pro-
gram (the "scan group™).

For each channel list, a repeat count, and a time
interval between scans of the list.

Scan interval between scans of the whole scan
group.

Stop condition: A time, a number of passes
through the scan group, or an external input.
What to do at the Program end: Run anocther
channel list or Program, turn the 52A off, return to
the main menu, or automatically recall stored data
from memory and print or plot it.

Often, there are different sets of measurements that
must be made at different times. It it is known whan
these measurements are to take place, a Program
can be used to chain the appropriate channel! fists
together. For an example, diagrammed in figure 3-5,
a Program will control lists which will log the frequen-
cies of prototype VCOs when they are at ceriain
temperatures as provided by an environmental test
chamber. The 52A will control the oven temperature
with the digital bit outputs of its Digital /O board. You
want to record the VCO freguencies at 0°C, 25°C,
and 50°C. You don't want to record the VCO fre-
guencies unless the oven has stabilized at each
temperature for, say, 3 minutes. Filling up memory
or printing out in between readings would obscure
the trends or data you want to see.

The Program, using timing intervals that you would
set, will allow time for the oven to reach the correct
temperatures, before making the measurements of
the VCO frequencies.

The timing and the measurements for this VCO log-
ging application are summarized as follows:

1. List #1: "command" the oven to go to the first
temperature, 0°C. Then wait 30 minuies (lime
depends on your oven). When the waiting in-
terval is complete, run channel list #2,

2. List #2: log the frequencies of all the VCOs.
Upon scanning this list ence, go to list #3.

3. List #3: command the oven to go to the second
temperature, 25°C. Then wait 30 minutes.
When the waiting interval is complete, run chan-
nel list #4.

4. List #4: log the frequencies of all the VCOs.
Upon scanning this list once, go to list #5.

5. List #5: command the oven to go to the third
temperature, 50°C. Then wait 30 minutes.
When the waiting interval is complete, run chan-
nel list #6.

6. List #6: log the frequencies of all the VCOs.
Upon scanning this list once, end the program
with no preset actions after that. The Model 52A
wili return to the main menu.

{A nice touch might be to have a final list which tums
or an external buzzer, and displays a message from
atext channel)

Figure 3-5 illustrates this application as you might
draw it to organize your thinking. 1t shows six lists.
Lists 1, 3, and 5 are just "waiting” or monitoring lists,
and there is one list (2, 4, and 6) for logging fre-
quencies at each femperature when the oven has
stabifized.

One note: the repeat count for lists 1, 3, and 5 must
be set to 2, because the time interval for a list does
not become activated if the repeat count is only 1.

Data routing. In waiting lists such as 1, 3, and 5,
the daia values of their measurements are often ir-
reigvant, and storage of their readings shouid be
tured off. There are two ways this may be done:
Storage of all measurements in the list can be
inhibited by deselecting RAM in the list's
DATH TO: menu (located in the Overhead
Menus group, see appendix E-2a).
if you want to inhibit only some measurements in
the list from reaching memory, select RAM in
the DATH  TO: menu, then deselect
ACTIUE in the particular measurement’s
Function Mods menu.

Details on Programs are in section 7.

3.4.4.3 Conditional List Switching

Sometimes the data logging has to wait for a process
to reach a certain state, and it is unknown how long
the process wiil take 1o reach the state. For example,
you might be logging the frequencies of prototype
VCOs when they are at certain temperatures as pro-
vided by an environmental test chamber. The 52A
wili control the oven temperature with the digital bit
ouiputs of its Digital ¥O board. You want to record
the VCO frequencies at 0°C, 25°C, and 50°C. You
don't want to record the VCO frequencies unless
the cven has stabilized at each temperature for, say,
3 minutes. Filling up memory or printing out in be-
tween readings would obscure the trends or data
you want to see.

A Program, with its set timing intervals, is not always
the best programming structure for this type of
application. You could allow extra time in the Pro-
gram for the process to reach certain states, but the
margin you must build in generally means that a Pro-
gram will not finish the job In the shortest possible
{ime.
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Foriunately, with the decision-making capability of
alarms, a series of channel lists handles this type of
job quite nicely. The alarm decisions and responses
for the above example can be summarized as fol-
fows:

1. {The oven is "commanded" to go to the first
temperature, 0°C.} is the oven at 0°C yet? If yes,
then go to 2.

2. Log the frequencies of all the VCOs. Done with
logging the first set of readings? I/f yes, Then go
to 3.

3. Command the oven to go to the second tem-
perature, 25°C. Is the oven at 25°C yet? ff yes,
then go to 4.

4. Log the VCO frequencies. Done with logging
the second set of readings? /f yes, then go to 5.

5. Command the oven to go to the third tempera-
iure, 50°C. Isthe oven at 50°C yet? If yes, then
go o 6,

6. Log the VCO frequencies. Done with logging
the third set of readings? If yes, return to main
menu.

Figure 3-6 illusirates this application as you might
draw it 1o organize your thinking. It shows six lists.
Three lists are just "waiting” or monitoring lists {1, 3,
and 5), and there is one list for logging at each of the
three temperatures when the oven has stabiiized.
Note that a shori pre-delay could be put ahead of the
first frequency measurement in each logging list, to
allow the oven temperature to go that last 1°C.

Toe make the 52A jump out of a list unconditionaily
when the last step in a list is reached, a forced alarm
{F.A.) is set up. To do this, the alarm thresholds are
set to overlap so that the alarm is always true (for ex-
ample, is X grealer than or equalto 0, or, is X less
than or equal to 0). This last measurement in the list
could be one of time, or any other measurement to
which an alarm can be aitached.

3.5 MATH

Math formulas are set up starling with seiecting
MATH on the main menu. Each formula set up is as-
signed a formula number from 1 to 99. Math formu-
las are used to change the measurement values as
they are produced {real time measuremenis). Math
may not be used on stored data when it is being re-
called from memory.

There are two general classes of usage for formulas:
Single channei scafing. The formula operates
only upon one measurement ¢hannel, is associ-
ated (attached via the formula number) o that
channel, and the output of the formula is labelled

as coming from the original measurement channel .
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{for example, channel 102, a measurement mod-
ule output). The original, "raw" measurement val-
ue is thrown away. When vou want to recall the
data from storage later, if sorting, vou would recall
channel 102's data. When using a formula for
scaling, # does not get its own line (an entry) in
the channel list.

interchannel calculation. The formula typically
(but not necessarily) has as inputs more than one
measurement channel. For example, it could
subtract the current vaiue of channel 1 from the
current value of channel 2, to produce a differ-
ence. The difference is labelled as coming from
"channal" Oxx, xx being the formula number you
assigned. The inpuis to the formula, the chan-
nels 1 and 2 data, are not thrown away. The
channel list for this example would list the channel
1 measurement first, then the channel 2 mea-
surement, then the channel 0 "measurement”.
For each run through the list, when operating, the
Model 52A normally produces three data points
that may be stored, displayed, etc.

By using interchannel caicuiations, indirect data
such as derivatives, integrais, and anticipated vaiues
can also be generated. These couid then be com-
pared to alarm threshoids.

Tables are somewhat like scaling in their application.
They are typically used when a linearization table for
a particular type of sensor has not been provided in
firmware by the factory. Atableis a 1fo 1 look up
fable, having up to 255 pairs. Both columns of data
are entered by the user. (Datalogging may be re-
quired under known conditions before the user can
compile a set of points.} When using the sensor lat-
ar, for unknown temperatures, the unit uses the
table to match the measured value {for exampie
2.1mV} to a temperature, and display the tempera-
ture. The 52A microprocessor provides straight line
interpolation between points in the table,

3.6 ALARMS

Alarms, like math, operate only upon real time mea-
surement data. An alarm is a setup that makes one
of the foliowing threshold type decisions:
Is the channel measurement value less than a
threshold?
Is the channel measurement value greater than a
threshold?
Is the channe!l measurement value between the
two thresholds?
Is the channel measurement value outside the
two thresholds?

The alarm response to a "yes" or true can be any or
ail of the following:
Sound a tone on the 52A beeper.
Exit the list, return to main menu.
Send a bit or byte pattern to a digital output card.
Jump to another list or program permanently.
Jump to another list or program temporarily
(Gosub).



Digitat out (go to 0°C)

List#2

Y

Dightal out {stay at 0°C)

Log Frequencies

AL™S Yes
Meastire temperatur 1°G? .
Any Measurement F.A. Tue
List #3 List#4
Digital out {stay at 25°C}
Digital out {go to 25°C) I__E_
t.og Frequencies
At™, Yes =
Measure temperature€_ a4002 .
A True
ry Measurement F.A.
List#5 List#6
Digital out {stay at:50°C)
Digital out {go to 50°C) gia {stay ’ )
lﬂ Log Frequenciés
At Vael =
Measure temperatute 4567 Yes | .
Any Measurement F.A. Tue
means a pre-delay

' "End List”

Figure 3-6.

(returns to Main Menu)

Conditional Switching Lists for Oven Coniroiler




Transmit the measurement datum via comm port
1

Transmit the measurement datum via comm port

2.
Show it on the display.
Store it in memory for later recall.

3.7 CONTROLLING EXTERNAL DEVICES
FROM OPTION 50-14 DIGITAL QUTPUTS

Digital outputs from digital I/O boards may be caused
by the following:
"Measurement” step in a running channel list.
Alarm-response output.
Tracking output.
DMM setup.

The cutput may take the form of one bit being set, or
all eight.

For electrical considerations of using digital outputs,
see appendix G.

3.8 CHART RECORDER DRIVING

The Tracking feature is used for this. It converts real
time channel data to a scale within the limits of a chart
recorder. Tracking setups are begun by selecting
TRACKING on the main menu, and covered in detail
in section 12. How a tracking setup is attached to a
measurement is covered in section 6 (channel lists).

Tracking may operate only while the measurements
are being madse.

3.9 RECALLING STORED DATA

If the 52A internal memory (RAM) is used to store
readings during a datalogging run, several options
are available for how to recall the data afterward.

See appendix E-5. Retrieving data from memory
begins with selecting RECALL on the main menu.
This leads to the action menu named DATA TO:
There are three main groups of menus. There are
the Sort {setup) group, the Plot (setup) group, and
the action items on the left side of the DATA TO;
menu.

On the left side of the DATA TO: menu are the
choices for a destination for the data upon recall:
Comm Port 1
Comm Port 2
Display.

Before actually selecting one of the above, which
would send the data, you would probably want to set
up a sort, so that all data that may be in memory does
not come out. The Sort group of manus is used for
this.

Data may be sorted or "filtered” by the:
Alarm number
Channel number
Time {when it was made)
Date
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Name (of the list or Program)
Scan number {if made by a channetl list running
under Program control)

The “labels" on the data such as channel number,
name of the list or Program, scan number, etc. may
also be inhibited from being printed out.

if the data is to be plotted, then a piot setup must be
created, in the Plot group of menus. Within the Plot
group there are two subgroups: Setup for Y vs scan
#, and Setup for X vs Y plotting. Note the similarity of
the menus in each group for setting 0% Y value, and
100% Y value.

3.10 PRINTING AND PLOTTING

The menus for printing and plotting are in various
menu frees, depending on the particular situation.

Communication parameters. Before printing or
plotting may happen at all, the comm pon o be used
must be set {o the appropriate communications pa-
rameters such as baud rate, etc. Use COMM PORT
1 or COMM PORT 2 on the main menu. These
menus are covered in paragraph 4.4.2. The default
communication seftings for comm port 1 maitch
those that the Wavetek Model 54 Printer/Plotter
cormes from the factory with - no change is reguired.
goth comm port menus come with options for set-
ting up headers, footers, and the number of lines
per pags.

Aeal time printing or plotting. You may print or
plot the real time readings generated by a running
channel list. The general sefup menus for this, ap-
piying to all of the list's measurements, are shown in
appendix E-2a. These are the Comm Port 1 and
Comm Port 2 menus in the Qverhead Menus group.
If plotting, three menus {to pick plot character and
scaling) will also appear in the measurement setup
menus {appendix E-2b). If a plot character of "none”
is chosen for that channel, then no plotting occurs.
Using this feature, a channel list can be set up which
plots only from particutar measurement channels.
For details, see paragraph 11.2.

Plotting X vs Y is not available when doing real fime
plotting.

Printing and plotting stored data (manuai
start}. Printing and plotting of previously stored
data can be set up. When printing, the communica-
tion parameters set by the comm port's main menu
item (COMM PCORT 1, or COMM PORT 2) apply.

Some particulars as 1o which channel's data is re-

called and how it may be formatted are discussed in

RECALLING STORED DATA, paragraph 3.9. For
detalls, see paragraph 11.2.

Printing and plotiing siored data at Pro-
gram end, A Program setup may specify that at
the end of a Program run, stored data will be auto-
matically printed or piotted. See appendix E-3. Near
ihe bottom of the menu map is a menu called PRO-
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Figure 3-7. Real Time Data Flow



GRAM END: . If the RciData item is selected, then
the selections in the SEND DATA TO: submenu
apply. The SEND DATA TO: menu lets the data
destination and the type of oulput (Print, Plot (X}, or
Plot X vs Y} be preset. NOTE: The Program goes
{o the plot settings in the RECALL DATA menu tree
(appendix E-5) to get the particular plot setup (which
channel number's daia to plot, which plot character
to use, etc.). However, sor parameters can not be
preset for Program end recall of data. That is, alf
measurements in memory from any list or Program
will be recalled.

Note the similarity of the Program's SEND DATA TO:
meny, and the RECALL DATA trees’ DATA TO:
manuat action menu:

SEND DETR TO:  DAT
] .
Part & Plot> <Comm For

LEnir HBYPiot> <Dizeplaw Plot>

{The Program's SEND DATA TO: menu has no pro-
vision for displaying the data - the assumption is that
the operalor is not present to see it. Data may also
be cleared manually when at the DATA TO menu,
when the key is pressed.)

Printing in response to an alarm. See ap-
pendix E-4, Alarms Creation Menus Navigation Map.
At the bottom of the map is a menu called SEND
DATATO: . Assuming a comm port is selected, one
or more of the following can be selected to print out
when the alarmis true:

The reading (data vaiue causing the alarm to be

true)

The message associated with the alarm threshold

The present time and date

The data (all channels) for the current scan

through the channel list

EI =
=
1}
i
=

wwl.ﬂ

3.11 WRAPPING UP

3.11.1 Real Time Data Routing

This paragraph covers where the data may be rout-
ed, and under what conditions, while the Model 62A
is performing one step of a channel list. See figure
3-7, Real Time Data Flow.

The box marked "Measurement" is the "data-maker”.
The channel number, function and range determine
what the format of the preliminary data value will be.
The prefiminary value of the data may also be the fi-
nal value of the data, if it is not modified by cne or
more of the data modifiers

This data is displayed on the display, normally. This
is the default selection. Data ¢an be inhibited from
going to the display. In the Overhead Menus group
(Appendix E-2a) of channet list creation, thers is a
menu calied DATA TO:.. One selection is "Disp”.
You would deselect it to prevent data from reaching
the display.
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The next box, marked "DATA TO" is the basis of the
data routing. The software switches in this box are
set one way or another when you make menu selec-
tions. The DATA TO: menu allows you to choose 1o
send the data to Comm Port 1, Comm Port 2, or the
RAM {memory}. This is shown as the three swiiches
in the right side of the DATA TO box in figure 3-7.
Also inthe DATA TO: menu is an item called FILTER.
When you select FILTER, it allows you to set the
other "swilches" in the DATA TO box. You can
choose to send the measurement value (for exam-
ple, 1.998} on down the line, with or without its label
{Vdc, Vac, kHz, efc.). You can also inhibl the data
unless the alarm attached to the measurement is
true. This is shown as the Only Alarm-True Data
switch being open. In that case, the alarm must be
true for the data 1o be passed on.

You rmay set the data {o be transmitted or stored only
if the alarm is true. To do this, you would deselect
Comm Port 1, Comm Port 2, and RAM in the DATA
TO: meny, and set up an alarm that is attached to the
measurement. Under the alarm setup, there is a
menu called SEND DATA TO:. In submenus of this
menu you can set up for alarm-true fransmit or sior-
age of the data.

In the measurement's function modifier menu is an
itern calied ACTIVE. When ACTIVE is selected {the
detault condition), the software switch labelled Ac-
tive onfigure 3-7 is closed. The ACTIVE switch pro-
vides a way to have some measurements in a list
store or transmit their data, while other measure-
ments do not.

Not shown on the figure is the software swiiches set
by the Programs data routing menu titled
"STORAGE:™.

Appendix F lists what order operations are per-
formed in within one step of a running channel list.

3.11.2 Get Ready To RUN

Any big job is easy if broken down into paris. If your
datalogging application seems fairly complicated, the
foliowing sequence is suggested:

1. Connect all sensors to the Model 52A or multi-
plexers. Connect all necessary commmunication
hookups and digital I/O card connections, Use
the DMM mode to verify that channel hookups
are correct and displaying correctly.

2. If more than one channe! list is involved, use a
Program, or think up a suitable programming
plan of your own. Decide what types of
measurements, under what conditions, how
many lists, how linked (by count, by time,
conditionally by one or more alarms, etc.). i a
Program, or list-switching, is involved, it is
recommendeadthat you draw it in a form similar to
the flowchart type drawings. Label alarms by
numbers next to the measurements they apply



to, etc. This will avoid errors such as mis-
assigned alarms, kists with the same name, eic.

Fill out the Program Guides for the features you
are using. They provide a record of whai you did
tater, and aid in debugging your programming.
Read the appropriate section overviews (for
example, channel lists overview), to be sure that
the features you want can be set up in that menu
group. Photocopy the blank Program Guides
{appendix D), the ones you use for one
application together. The Menu Navigation
Maps (appendix E) are organized by menu
groups and subgroups. They can help you
verify that a menu you think you want is indeed
in g particular saction.

4. Enter the appropriate menu groups or
"rees”, and actually make the selections you
desire, in the appropriate menus. The Menu
Navigation Maps provide a quick reference for
how the front panel keys operate in a particular
menu group, and assure you that the menu(s)
you want are ahead. |If unsure as to the
implications of a menu selection, then read the
detailed text. Assuming the preliminary setup of
the 52A has been done {comm porls, etc.), the
following order is suggested:

Create the channel list{s}, using the channel lisis
program guide.

Create any alarms, in accordance with the alarms
program guide.

Create any math formulas, in accordance with
the formula numbers you assigned on the math
formula program guids.

Create any tracking {typically for chart recording)
setup{s).

Run channel lists to test them, forcing data if
necessary to test alarms (disable alarms
temporarily that cause unwanted list switching,
or, the alarm-tone response can be substituted.)
The DMM can he set up to measure any one
questionable channel with an alarm, scaling, etc.
{Interchanne! calculations can not be checked
except by running the list.) If storing the data,
check for storage by using RECALL on the main
menu after running the Est for a few seconds.
Create any Program{s}. For testing a Program,
temporarily shorien the time intervals and repeat
counts, if necessary. If storing, verify by using
RECALL DATA that the data gets stored in the
format you want. Modify or pad the list(s) with
emply text entries, if desired. Adjust headers
and footers {in COMM PORT setup), if desired.

Heset ali time intervals, repeat counts, alarm re-

sponses, etc., 1o their real values, clear any
miscellaneous readings from memory, and RUN.
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4.1 INTRODUCTION

This section discusses the main menu and its uses.
The main menu, the first menu shown alter power

SECTION 4
MAIN MENU/SETUP

Provide information
Help
Memory Status
Configuration

on, consists of 19 items shown four at a time.

Main menu items:

Select the unit's operaling mode

DIVIM
Channel Lists
Programs

Setup items used with measuremenis

Alarms
Math

Set up the unit for use

Comm Port 1
Comm Port 2

Full Memory Mode

Power Control
Scrolf Speed
Tracking
Time/Date

Route data and setups
Load/Save
Recail Data

Paragraph 4.2 lists and summarizes main menu
itemns.
Paragraph 4.3 sumimarizes main menu uses.
Paragraph 4.4 provides details on main menu items.
Figure 4-1 (located in the rear of this section) is the
Unit Setup Guide.
Most main menu items are covered in detail in their
own sections.

Section 5 DMM

Section 6 Channel Lists

Section 7 Programs

Section 8 Alarms

Seciion 9 Math

Section 10 Recall Data

4.2 MAIN MENU ITEMS AND SUMMARY

item Summary
DMM Measures a single input.
CHANNEL LISTS Creales a channel list that measures several input signals at the same time.
PROGRAMS Creates a program that controls channel lists which make the actual measure-
ments. :
HELP Selects several Help or information screens.
MEMORY STATUS Shows the available memory and how it is allocated.

RECALL DATA
FULL MEMORY MODE
LOAD/SAVE

SCROLL SPEED

Sorts stored data and selects data destination
Seiects how the memory is filled.

Sends or receives setups, or calibration constants to or from an external com-
puter or terminal.

Sets W | key speed and channel list date scroiling rate



liem Summaty

KEYBOARD LOCK

Enter a keypad lockout code.

TIME/DATE Set and check the time and date.

CONFIGURATION Shows the options and measurement modules installed.

MATH Creates user-defined formulas and tables.

ALARM Sets conditions that can monitor a measurement and signal when the condi-
tions are met,

TRACKING Set up of up to four analog and four digital outputs which can produce an output
directly proportional to measured data.

POWER CONTRCL Turns off all circuits that are not in use.

CALIBRATE For choosing 50 Hz or 80 Hz interference rejection by measurement modules.

COMM PORT 1 Set up communication port 1.

COMM PORT 2 Set up communication port 2.

4.3 HOW TO USE THE MAIN MENU

The main menu is the gateway to Model 52A opera-
tion. Many of the main menu items are covered in
other sections of this manual.

DMM covered in section 5.

Channel lists covered in section 6.

Programs covered in section 7.

Alarms covered in section 8.

Math covered in section 9.

Recall data covered in section 10.

4.3.1  Unlt Setup

Certain main menus items are used to set up the
Model 52A before use (see figure 4-1, the Unit
Setup Guide).

To set up the unit,

Set up the communications port.

Set up the full memory mode.

Set the power control.

Set the scroll speed.

Set up the tracking output,

o1

Table 4-1.

4.3.2 Preliminary Unit Check

Other main menu items should be checked before

using the unit.

1. Check the configuration menu 1o identify the
options installed in the unit.

2. Check the memory status for capacity and
availability of memory.

3. Check the time/date menu for the correct time
and date. Set if necessary.

4.4 MAIN MENU DETAILS
4.4.1 Main Menu Keys

Table 4-1 describes main menu key operation.

Main Menu Keys

Key Operation When Pushed

When initially turned on, the 52A puts the main menu on the display.

[Enter] | Does nothing when you are at the main menu.

Selecis the item on the screen that is currently next to it For example, assuming that you have not

will select "DMM".
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changed the position of the main menu with respect to the “window” since power on, pressing the 1 key



Table 4-1. Main Menu Keys (continued)

Key Operation When Pushed

Selects the item on the screen that is next to it (initially CHANNEL LISTS). Use this to get a “filing” menu
that lets you start creating a list of measurements, or to pick a list to run that you previously created.

Selects the item on the screen that is next to it (initially PROGRAMS).

Selects the item on the screen that is next to it (initially HELP, which brings up choices to get general
help screens other than if you pressed{ & 1, (7], or[_8_1]),

Adjusts the display viewing angle. There are eight angles that the display angle rotates vertically
through, before repeating the first angle.

[ 61 | Brings up help screens which describe the Digital Multimeter mode (assuming initial main menu posi-
tioning relative to the window). ‘

Brings up help screens which summarize the Channel (Measurement) List mode {assuming initial main
menu positioning relative 1o the window).

Brings up help screens which summarize what a Program is (assuming initial main menu positioning rela-
tive to the window).

{81 | Operationis the same as["4 |, when HELP is the item. Otherwise, brings up help screens for whatever
item is currently beside "4,

Pressing one of these two keys moves the main menu items up/down past the "window” of the
display screen. The window stays constant, and the menu moves. When you do this, the operation is
called a "scroil”.

Brings up the following menu, so you can ¢hoose the type of key operation you want. You can
have a press of the [0 J Jkey give you a "dump"” of the displayed information to the printer, or you can
have a press of the key alternately turn the audible key-click on and off.

g _KEY FUHC:

<Screen Dume
to Printar

4Kew Clicks

e ] | (See key ) If Screen Dump was selected above, when you are looking at later screen displays,
pressing the key will cause a printout {it will not do this when in menus that expect an alphanumeric
value to be entered). This is useful for recording DMM measurements, menu selections, ete.
If Key Clicks was selected above, then when you are at the main menu, pressing the key will turn
the audible key "click” sound off, if on, and vice versa.
The screen dump may be in graphics mode , giving a bit-mapped picture of a current display to the
device connected to  Comm Port 1. This Epson graphics compatible output is optimized for the
Wavetiek Model 54,

Brings up a menu which allows you to select various types of information to be deleted from the 52A

memory.
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4.4.2 WMain Menu ltems

4-4

DMM

To make measurements on a single channel, select "DMM". The DMM mode
presets the Model 52A into a singte channel DMM (Digital Multimeter). The de-
fault Chang# is 1FP which uses the front panel banana jacks.

To change channel number, push and enter the new Chan#,

To change functions, push and then select the desired function. More
functions can be found by repeated presses of the key

The [Range], , and keys allow further control of the DMM mode.

The DMM mode is covered in greater detail in section 5.
Channe! Lists

For muitiple channel measurements select "Channel List" and either create a
new Channel List or choose one previously entered. A Channel List is a user
entered group of channels with predefined functions, ranges, and modifiers. A
list of existing Channel Lists can be scrolied through, and one selecied.

New Channel Lists can be entered by selecting "Enter New" [_5_], Existing
Channel Lists can be run direclly by pressing the key to the right of the channel
list's name. Pressing the left side key allows editing, copying, renaming, locking,
listing 1o the printer, or running the Channel List. Use the [Tear] key to delete an
unwanted Channel List.

The channel list mode is covered in greater detail in section 6.

Programs

To add timing or triggering conditions to one or more predefined Channel Lists,
seiect "Programs”. A Program adds start/stop conditions and scan control at-
tributes to one or more channel lists. A list of existing Programs can be scrolled
through and selected.

New Programs can be enterad by selecting "Enter New" [ & 1.

Existing Programs can be run by pressing the key 1o the right of the Program
name. Pressing the key to the left of the Program name allows editing, copying,
renaming, locking, listing to the printer, or running the Program. Use the
[Clearikey to delete an unwanted Program.

Programs are covered in greater detail in section 7.
Help

The Main Menu help provides instructions on how the various help menus func-
tion. Help menus can be displayed on the Model 52A screen or printed on the
Model 54 Printer. Help is also available on most main menu selections by
pressing the key to right of the main menu selection. To return to the Main
Menu, press the [Enterjkey. Press key while in the main menu to jump to
the following screen.

Memory Staius
Shows in bytes available memory and how it is allocated.

To free up RAM use the [clesr] Key from the main menu or delete unneeded
Channel Lists, Programs, or daia.
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Recall Data

Allows access to stored data coliected from Channel Lists. Data ¢an be sent to
the Model 52A display, either of 2 Comm Poris, or can be printed or plotted on
the Model 54 Printer via Comm Port 1.

Recall data is covered in greater detail in section 10.

Full Mem Mode

Controls memory management when the internal RAM is filled with reading data.
Load/Save

Allows archiving of user entered Programs, channel lists, alarms, and math

channeis; stored data; and calibration constants on a computer or controller.
The information is in the form of an ASCII file which is not directly readabie.

Memory Status Response

Free  indicates how much memory is stil empty.

Data  displays the space taken up by readings stored ininternal RAM.

Prgm  displays the space taken by user entered Programs, Channel
Lists, Alarms, and Math Channels.

Total  indicates amount of RAM installed.

Full Memory Mode Hespohse

Wrap causes new data to write over the oldest data.
Transmit sends data to a communication port.
Cilear erases the memory after the data is transmitied.

No selection  stops storing data when the memory is filled.

Load/Save Hesponses

Model 52A Archiving: To use this menu assume a computer with a terminal pro-
gram or equivalent is available to receive and store an ASCI! file.

To save all internally stored Programs, Lists, Alarms, Math Channels, eic., push
the key.

To make a copy of ihe Calibration constants push the [ 9 ] key.

To replace the current configuration with a previously saved configuration, push
{2 1.

To replace the current Cal Constants the "Cal Enable” dip switch must be on,
{Authorized personnel only) then push the Key.

In a single Comm Port system, Comm Port 1 must be configured as a R$-232-C
{see "Comm Port 1" on the Main Menu)} interface in order to save a file of the
Configuration or Cal Constants. If "54 Printer" is selected an ASCH file will be
printed, but cannot be used for backup.

Select the port interfacing to the PC with the stored Config or Cal file. When the
screen "Waiting for download” appears, cause the PC to dump the file info the
Modei 52A. A terminal program (or-equivalent} is necessary for this procedure.
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Scroll Speed

Allows adjusting the speed that readings auto-scrofl on the Model 52A's display
(does not affect actual reading rate). Also controls how fast the keys
operate.

Time/Date

Accesses the real-time Clock for setting the time or date.

Configuration

Shows the options and Measurement Modules installed. Also, it provides a
partial operational check of the options and measurement module. Note: |EEE-
488 oplicn will not appear when operating from internal batteries or the IEEE On
dip switch is in the 0 (off} position.

Scroll Speed Response

This is actually two menus in one. On the leff side are selections for the speed
of scrolling when you press a _a |/[% ] key.

On the right side of the menu are speed selections for displaying muitichanne!
measurement readings generated by a running channel list.

How To Change the Key And Key Speed

From the scroli speed menu, pressthe[ 2 |,[ 3 |, ori_4 | key to select the
Key speed. Press to return to the main menu.

Whenever the 52A is reset (Poweron/Cleared), the [a ]/ key speed re-
verts to FAST. This makes a menu (or naming-character set} scroll at top speed
on the screen, when you press [ Jor (% ],

How To Change The Measured Data Scrolling Speed

From the scroll speed menu, pressthei 6 |1 7 |, or[ 8 |key to select the
speed. Press to return to the main menu.

Keyboard Lock Responses

This menu item protects the unit from unauthorized use with a 4 digit code that
must be entered before access to the main menu is granted. Don't forget your
lock code, as the only way around it is completely resetting the machine.

This display shows if the unit is locked. If you are an authorized user, enter the 4
digit unlock code. Should this number be lost, the only recourse is to hold down
the Key while cycling the power-on {press key). However, all user
stored parameters will be lost and will have 1o be reentered.

Time/Date Responses

Push to see time (default).
Push to see date.
Push 7477 to set date ortime.
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Set Time Response

Enter new Time. Time is entered in 24 hour mode {e.g. 11 PM = 23). if no
change is desired, press Enter]. To correct an entry mistake use [Ciear].

Set Daie Responsse

Enter new Dale. Date is entered as month, date, and vear. If no change is de-
sired press [Enfer]. To correct an entry misiake use [Clear].

Configuration Response

This main menu item allows the user to review the type of measurement mod-
ules and options installed in the Mode! 52A.

Use the keys to scroil through the configuration listing.

Configuration shows the options and Measurement Modules installed and
provides an operational check of the options and module interfaces.

Note
The IEEE-488 option, 50-13 will not appear
(even if installed) when operating from in-
ternal batteries or if the IEEE On dip switch
is in the O position.

Math

Math formulas, can be used to scale an input in engineering units, or calculate
interchannel relationships such as ratio, deita readings, etc. A Math formula can
be used independently in a Channel List as a math channel, or attached to any
channel as a scalar using the Display Modifier menu, When used as a scalar the
variable "X" must be in the formula, When attached to a measuremeant channel,
the Model 52A will substilute the math formula's output channel data for X. X can
also be used to pass a variable between Channel Lists. User entered labels can
be attached to any Channei O for direct readout in engineering units.

Math is covered in detail in section 8.
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Mode

Alarms

Up to 99 Alarms can be entered in to the Model 52A. Over, under, in window,
and out of window alarm conditions can be set. Each alarm has multiple
responses capabiiity: digital output, sound, message, run Channel List or
Program, print, store, and transmit. An alarm is attached to a channel by using
the Function Modifier menu.

Alarms are covered in greater detail in section 8
Tracking

The Model 52A can be set up to have up to four outputs that, based on input
channel data, can provide an isolated analog or digital output directly propor-
tional o measured data. These outputs can be used for proportional feedback
systems, driving char recorders, servo loops, and so forth. To use Tracking, one
or more Digital 1/O card (Options 50-14) must be installed. Tracking is attached to
a channel through the function modifier menu while entering a Channel List.

Tracking is covered in greater detail in section 12.

Power Control
Power control allows selection of power saver and travel mode.
Power Conirol Response

Power Save

L3 Jturns off all circuits not presently in use to maximize battery fife. Use only
when battery life Is important and the unit is not line powered. First reading re-
sponse is somewhat slower when Power Savea is enabled.

Travel Mode
[ 4] prevents an accidental power on when there is a possibility the
swilch can be bumped.

Callbrate

The Model 52A has a one year calibration cycle. The menu states the last time a
scale factor calibration has been performed. Zero calibrations can be made with a
shorting plug at any time. The Main Menu calibration procedure is a step by step
complete cal. Individual functions and ranges can be calibrated directly using the
function modifier menu.

Comm Port 1

For setting function, handshaking, and baud rate of the standard (included) RS-
232-C interface. Recommended Port for the Wavetek Model 54 Printer/Plotter.
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Comm Port 2

For seiting function and handshaking modes of the optional COMM PORT 2.
Either RS-232-C or IEEE-488 interfaces can be instafled. A full implementation
RS-232-C port (Option 50-15) includes parity and Modem interfacing as weli as a
full set of baud rates. IEEE-488 (Option 50-13) will only operate from external
power. Also the rear panel dip switch "IEEE Pwr" must be in the 1 (on) position.
This switch is provided for those who wish to power the Model 52A from external
batteries and do not want the significant extra drain of the IEEE-488 option.

Comm Port 1 Setup

Select "54 Printer” if a Wavetek Model 54 or a serial, 9600 baud, Xon/Xoff
handshaking, Epson graphics compatible printer is attached to the selected
Comm Port .

Select "RS$-232-C" for interfacing to a PC, terminal, or modem.

Selecting "Off" [_8_] will disable any communications with the Comm Port.

Mode! 54 Printer Responses

Adgs/Line

The 54 printer can print 1 or 2 readings per line, an 80 column printer or
terminal can print up to 4 readings per fine. Each data field is 20 characters wide.
Lines/Pg

(2 _ISets number of data lines between Header and Footer fields. A null entry
equals infinite.

Header

[_4 ]} Allows entry of text or control characters at beginning of data.

Footer

[ 91 Allows entry of text or control characters at end of data which occurs when
the Lines per page is triggered or at the end of a Program.

Enter number of readings before a CR LF. The Model 52A sends out its data in
20 character wide fields. The Model 54 can print 1 or 2 columns. An 80 column
printer can print 4 readings per line.

Enter number of lines before the header and footer are printed. Enter if.
continuous data output is desired (no page breaks, no footers, header only ap-
pears once). Headers and footers can contain control characters for printer and
terminaf control. Aiso controis the length of paper between Y axis plot labels.

RS-232-C Responses

Xmit

must be highlighted for data to be transmitted out Comm Port 1.

It control of the Model 52A will be through Port 1,

Hecv

must also be highlighted. If Port 2 will be the control port "Recv" here
should be off.

Baud

Use the keys to set Baud rate.

4-9
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Format

allows control of Readings per Line, Lines per Page, and entry of Headers
and/or Footers.

Setup

[C8 Tallows control of handshaking and termination characters.

Rdgs/Line

The 54 printer can print 1 or 2 readings per line, an 80 column printer or
terminal can print up to 4 readings per line. Each data field is 20 characters wide.
Lines/Pg

[ |Sets number of data lines between Header and Footer fields. A null entry
equals infinite.

Header

Allows entry of text or control characters at beginning of data.

Footer

(T8 ] Allows entry of text or control characters at end of data which occurs when
the Lines per page is triggered or at the end of a Program.

Use the keys to enter up to 120 characters of header {or footer)
which will print at the beginning (end) of any data output (including plots) and will
repeat at the fines per page rate. To send a control character enter the carret (*)
character with the controf character immediately following.

Comm Port 2 Setup

54 Printer

selects the Wavetek Model 54 printer. Also, any serial printer with 9600
baud, Xon/Xoff handshaking, Epson graphics compatible can be attached o the
selected Comm Port 2.

R&-232-C

(3 Iselects the optional RS-232-C interface for use with PC, terminal, or mo-
dem.

Off
(8 T wilf disable any communications with the Comm Port 2.

RS&-232-C Responses

Xmit

transmits data from Comm Port 2.

Recv

receives control data via comm port 2. If Port 1 will be the control port
"Recv" here should be off.

Baud Rate

Use the keys to set Baud rate.

Format

allows contro! of Readings per Line, Lines per Page, and entry of Headers
and/or Footers.

Setup _

allows control of handshaking and termination characters.
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Xon/Xoff _

[z ]selects software handshaking
Cc7s

selects hardware handshaking.
Break

changes the Break character.

Xon/Xoff

2 Jselects software handshaking

CTSs

selects hardware handshaking.

Break

changes the Break character.

DSR

enables/disables data set ready (DSR) hardware handshaking.
DCD :

(8] enables/disables data carrier detect {DCD) hardware handshaking.

Off

2] disables parity checking.
7bit
[3 Jselects 7 bit data length.
8bit
selects 8 bit data length.
Even
[_& lselects even parity checking.
Odd
selects odd parity checking.
Mark
(& 1selects mark parity.
Space
(=2 Jselects space parity.

GPiB Handshaking Response

EOI Enable

enables end or identify transmission termination handshaking
SRQ Enable

enables assertion of the Service Request line .

Terminator

L 1% Iselects the terminator character.

4.5 OUT-OF-MEMORY DISPLAY
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The dispiay appears whan you try create a new structure {channel list, alarm,
math, tracking, or Program) which would use up the remaining memory space in
RAM. Push to proceed. To clear memory, return to the main menu and
push . The Clear Menu aliows you the choice of clearing data or all user
programming. {Should you wish to clear just individual Programs or Channel
Lists, select the Channel List or Program, and from its filing menu select [ciear] )



4.6 CLEARING SOME MEMORY SPACE

This appears when in the main menu, and the [Ciear] key is pressed. It clears from internal memory either the
communication port setups and power mode items; all Programs, channel lists, alarms and math formulas; or all
previously stored measurement data.

CLEAR: HIT >

< Setiup Datay

“Prams/Lists/
Hlarm=AMath

Clears from internal RAM:

Setup

resets all Comm Poris and the power mode to default values.

Prgms/Lists

deletes all user entered Programs, Channel Lists, Alarms, Maths, and
Tracking parameters.

Data

deietes all stored measurement readings.

All

[ 8 Jdeletes all the above, user memory is completely cleared.

A more precise way of clearing some memory space is {0 clear just one list or
program (use its filing menu), or clear just the stored measurement readings for
one list or program {explained in RECALL DATA, section 10).



5.1 INTRODUCTION

The DMM (Digital Multimeter) displays, transmits, and
stores measurements taken by a single measure-
ment setup. The DMM measurement setup consists
of the channel number, function, range, display
modifiers, and functicn modifiers.

Paragraph 5.2 lists and summarizes DMM setup
Hems,
Paragraph 5.3 describes how to use the DMM mode.

5.2 DMM SETUP MENU ITEMS AND SUMMARY

SECTION 5
DMM

Paragraph 5.4 gives details on unique DMM related
ifems.

Note
Section 6 describes channel numbers,
functions, ranges, display moditfiers, and
function modifiers in detail.

Appendix E-1 Is a DMM Menu Navigation Map to
guide you through the DMM menus.

ltem Sumimary
DMM The main menu item that selects the single measurement setup.
CHANNEL # Channel numbers identify the measurement inputs. Channels are 1, 2, 3, 4,

5, 6, 7, or 8 depending on the options installed plus Channels 0, 9, and
T(text). Table 5-1 summarizes the channel numbers.

FUNCTION

Table 5-2 summarizes the measurement functions.

RANGE Table 5-3 summarizes the ranges.

DISPLAY MODIFIERS

Display moditiers affect the value of the measurements. Standard display

moedifiers are scaled reading, minimum reading, maximum reading, resolution,
averaged reading, and delia reading. Table 5-4 summarizes the display

modifiers.

FUNCTION MODHFIERS

Commeon function modifiers are delayed measurements, alarms on measure-

ments, and tracking cuiputs; some functions have unique function modifiers.
Table 5-5 summarizes the function modifiers.

53 HOW TO USE THE DMM
53.1 DMM Setup

To set up the DMM mode,
1. Locate and select DHHM from the main menu.
2. Press and enter the channel number.

Press and select the function.

Press and select the range.

If necessary, press and select the display
modifier.

tf necessary, press [Mods] and select the func-
tion modifier.

Press to return to the DMM display.

N @ oso



Exercise 5-1 illustraies how to set up the DMM
mode.

5.3.2 Changing the DMM Setup

To change the DMM setup,

1. If the DMM mode is not aiready selected, lo-
cate and select £41M from the main menu.

2. Use the following keys to jump directly to the
menus.
Use to enter a new channel number.
When a new channel number is entered,
function, range, etc must be entered; see
paragraph 5.3.1.
Use fo jump to the function menus; make
the selection,
Use to jump to the range menus;
make the selection.
Use to jump to the dispiay modifier
menu; make the selection.
Use to jump to the function modifier
meny; make the selection.

3. Press to return to the DMM display.

5.3.3 How To Print Cut The DMM Display
To print out the DMM display on the Model 54 printer,

When the large DMM reading is displayed,
press the key which advances to the
select transmit/store menu.

From the selective transmiV/store menu, select
Comm Port 1. Each time Comm Port 1 is
selected, a single DMM reading is printed.
fComm Port 2 isselecied, the Model 52A
fransmils a reading each time Comm Port 2 is
selected.

3. Press to return to the DMM display.

5.3.4 Hew To Store The DMM
Measurement

To store the DMM measurement in the Model 52A's
internal memory,

1.

When the large DMM reading is displayed,
press the(== ] key which advances to the
seleclive transmit/store menu.

From the select transmit/store menu, select
RfiHl, Each time RAM is selected, a single DMM
reading is stored. The stored readings can be
recalled using RECALL DATA.

3. Press [Enter] to return to the DMM display.

Pressing the key next to DMM selects the Digital Multimeter mode.

key calls a menu to select the measurement input. Refer to paragraph

key calls a menu to select the measurement function. Refer to para-

5.4 DMM MENU DETAILS

4D

SCHAMMEL LISTS

<FROGERMD

LHELF

l:.?i o 1 . ::: Channel Numbers

Lo “ .- - .-

1rp o ok 6.5.5.1.

L a2
Function
graph 6.5.5.2.
Hange

key calls a menu to select the range for the measurement.

paragraph 6.5.5.3.
Display Modifier

key calls a menu to select one or more display modifiers.

paragraph 6.5.5.4,

Function Modifier

Refer 1o

[Mossikey calls a menu to selects one or more the function modifiers. Refer to

paragraph 6.5.5.5.

Printout or Store

=] key calls the selective transmit/store menu.

Refer to



< (Delta)

When delta is selected, the reading at that time becomes the base value.
Subsequent readings are displayed as a change in value relative to the base
value. A ab indicates the reading is the change in value relative to & user-
entered base value, See paragraph 6.5.5.4: Delta.

«# (Delta Percent)

When delta percent is selected, the reading at that time becomes the base
value. Subsequent readings are displayed as the percent of change relative
10 the base value. A b indicates the reading is the percent of change relative
1o a user entered base value. See paragraph 6.5.5.4: Delta,

lep B.8155  Usac Select Transmit/Store Menu
cLomm Fort |
LLomm P‘:‘Mpﬁ;—q ; Comm Port 1 {Model 54 Printer)

transmits the reading shown on the first line of this menu fo the device

connected to communication port 1.

Comm Port 2 (Second RS-232-C, or IEEE-488 interface)
(2 1transmits the reading shown on the first line of this menu to the device
connected to communication port 2

HAM

[(§ 1siores the reading shown on the first fine of this menu in the Model

52A's internal memory.

Exercise 5.1,

Basic DMM Setup

Note: When you see the finger ( w ),
press the key pointed to by it, or the
softkey pushbution beside that item on
the menu.

Having selected DMM, it is now active. It comes
up with the last channel and measurement
function that it was set to. For example:

R.alEs
x;}p"p !?I;:j‘ (o
< e

The 4FP is the channel number that the DMM
was left on, for an example: channel 4
{measurement module 4, Front Panel input).
At the right side of the display is shown the
function (Volis, dc).

Since you want to change the channel,

2. @ [Chan],

EMTER CHRH #:

3. @ to enter the channel number.

o [Func |, and

oFF B.8155 Udc
<Udc TEMP >
w <lac OHMS »
<ac+dc dE >

Note that the selector symbol {4} for Vac fills
in, and the function indicator in the upper
righthand corner of the display changes to Vac:

2Fp B .8155 Lao
< e TEMF »
4Llac OHMS >
<Uac+de B >

5-3



4, @ to bring up the range menu:

EFP ﬁ L] "a-F
<HUTO Sl
< 3Emy S e
“EREml Z85U >

to select the 30 volt range.

This exercise uses no display or function mod-
ifiers, o #[Enter] to execute the setup.

H.Bl2s
EFP Uac
4L g >

(The range selection is not shown on this dis-
play.)

You have set up the DMM on channel 2, Vag, and
30 volt range.

5-4



Table 5-1.
Channel Numbers

. Channels
N Analog Channels
Channel # (1-4)
Subchannel # (00-64)
101 texampie
Digital Channels
Channel #(5-¥)
Time & Date
Channel 9
Math (Pseudo) Channels
Channel Oxx (01-99)
"ext
Channel "T" (Up key}

Group Channel Entry
ise [E Tbetween Chan #s
Lo indicate channel groups,

HExample: 1o1-132

Table 5-4. Display Modifier

Table 5-2. Functions

Functions

301 or 5042 FP 50-1
I Mde (defuulty 19, Ade

2 Temp 200 Auc #]
4 1 dBde TH Aacsde R
‘1IN CITemp 22 Wde

1 50-1 Onty 23 VA #)
205 Vag 24 VAue+de ¥

. 1

] O Vacede “TCh 9 Time/Date
LB s i MMESS
4] 8. Ohms “2lay MDY

1 9. Continaily  #2 ;77 ‘M/D HM

: 2T MDD b

10. Diode Chk =2 [l 3" i
I Ev-cm.x SR Y §)/N1/‘r”(§€ua')
12, Frequeney e
13 Period 1/0 Channels

L Time It 30. Digitad Input

E5. TL..1Shot 3 Digitdd Owt
16, Pulse Widih 132, Analoy Owt

17 PW . 1Shot (P
8. Logic Upto 10 Char's

. Mutltiplexed or mixed functions
require added delay of at least

4 100ms to allow TRMS settleing,

1 *2. FP inputs source current.

< 3. Do not switch chananels or

functions when using Events.
4. Range changing causing refay
clicks should have delay added.

Table 5-3. Ranges

Ranges

. Vde ur Vac
aAuto b 3mVo ¢ 300mY
d 3V ol WY Y
. Ohms
a- Auto b0 ¢ 30002
do AK€ ¢ 30KED 1 300KG
o  3ME B 30ME) i AutoME
1o JOOMO K OOOMQ)
3. Adc or Aac
A, Auto mA b Auto A
¢ 30mA d 300mA
de3A L10A
i Frequency
aoAwo b JOMz o HYHz
d. tkHz ¢ 1OkHz 1 100kHz
o IMHz hodMHs
5. Time Interval or Pulse Width
wo Auto b Hibims ¢ 1000ms
dH0s o 100Gs 1 360k
. Period
a Auto b 100us ¢ 1000k
o Tms el 100ms £ 1000ms
. Temperature TC or RTD type
R bK ¢J dB ek
LT g8
1 b 008 392 4 HO0G 385
. YA (enter a ¥rog and an Arng)
al. 30V bl 30V
a2, 300mA b2 3A 2 10A

Table 5-5. Function Modifier

Display Mods
A. Scale
Enter math chan#t (0010093
. Min/Max
| Minimum
2 Maximum
" Resolution
1. 32000 / 9999499
2. 3200 £ 999999 (Higher spd)
3. 3200/ 99499
4. W Bargraph
5.0 32/94 w i Bargraph
. Average
Value |1 # of Readings to
average (1-65535)
Vialue 2: Delay between avg
readings (L01-545.80y)
Delta {zero, relative, offset)
b Delts % reading
2. Delta % number
Value |1 0% reference
3, Delta reading
4. Delta number
Value 1: G reference
E. V(3 Channels
1. Bmary 2. Hex 3. Octal
4. Decimal 3, BCDD 6, ASCII
7. Volts (analog out onlyl.

Function Mods

A, Alarm: Enter Alarm #
B, Pre-Delay
Value: delay (0-545.80s)
C. Tracking Out
Value: Tracking chan# (3-8}
I}, Vde Mods: 10MQ input 2
E. Temp Mods:
1.°C {defaulty 2°F 3°K 4°R
F. dB Mods (enter Reference Z)
dBm: 30.75,90,03,11,125,135,150,
250,300,300,600 (default) 600m,
805.900.90050, 1000 (dBV), 1206
dBW: 248,16
. Counter Sensitivity
AC Coupled: 1} 3mV  2) 30my
31 300mV 433V 35) 30V
DC Coupled: 63 TTL 7) CMOS5
8YCMOSIZ 9) Z40mV
10) £400mVY 11) +80 +40V
H. Time Int and Pulse Width Mods
1. AC coupled  a. Rising edge [
2.DC coupled b, Falling edge 1
1. Wait for trig;
a. 200ms b, 2s c. 20s d. Indef
L. Digital and Analog Gutput Mods
I Increment 2. Decrement
3. Complement
J. Digital Input Mods: Invert
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6.1 INTRODUCTION

A channel list is a group of measurement setups (Up
to 254). Each channel list is identified by its unique
user-defined name. This name allows storage of the
setups in memory and recalling the setups when
needed. A channel list can be used by itself to
continuously take measurements. it can be used as
the measurement portion of a program. Also, the
channel list can be used as responses o alarms,
monitor list in programs and program endings. The
Model 52A displays (front panel), stores {iniernal
RAM), transmits (RS-232 or IEEE-488), and prints
(Model 54 printer) data taken by the channel list.

An actual channel list consists of two parts: overhead
and measurement setup items. Overhead setup
items affect the entire channel list: channet! list name,
reading mode, and data routing (Data To).
Measurement setup items affect the measurement
setup: channel number, function, range, display
modifier, function modifiers, and measurement
plotting. Each measurement setup is the same as the
Model 52A's DMM mode.

Paragraph 6.2 lists the channel list menu items.
Paragraph 6.3 summarizes the channel list menu
items, :
Paragraph 6.4 describes how to:
Create g Channel List
Edit a Channel List — which includes:
Change a channel list overhaad item
Change a channei list measurement item
Add a channel list measurement item
Delete a channel list measurement item
Delete an entire channel fist
Run a channel list
Print out a channel list setup
Paragraph 6.5 gives details on the channel jist
menu items.
Appendix E-2 is a menu navigation map for the
channel list.

Section 7 describes how to use the channel list with
the program.

Section 8 describes how to use the channel #st with
the aglarm.

SECTION 6
CHANNEL LISTS

6.2 CHANNEL LISTS MENU ITEMS

Below is an indented list of channel list items. These
items are discussed throughout this section.

Channel List
Create New
New Channel List Name
Reading Mode
Parallel
Serial
DataTo
Comm Port 1
Print Data
Plot by Scan
& Time stamp
Scans Per Time Stamp
Comm Port 2
Print Data
Plot by Scan
& Time stamp
Scans Per Tirmne Stamp
Display
1-Alphanumeric
4-Alphanumertic
Plct
Scroll
Alarms Only
Ot
Filter
Data Only
Alarms Only
RAM
{(Measurement Setup)
Enter Chan #
Functions
Ranges
Display Modifiers
Function Medifiers
Plot Parameters
{Additional Measurement Setups, if any)
EXAMPLET L
EXAMPLEZ.L
EXAMPLES.L
Run
Edit
Rename
Enter New Name
List-P1
Copy
Enter New Name
Clear



6.3 CHANNEL LISTS MENU SUMMARY

ftem

Summary

CHANNEL LISTS

CREATE NEW

NEW CHANNEL
LIST NAME

READING MODE

DATATO

ENTER CHAN #

FUNCTIONS

RANGE

DISPLAY
MODIFIERS

6-2

Overhead Setup
Calis the channel fist filing menu.

Allows creation of a new channel list.

Aliows you to name the channel list.

Selects the order of taking measurements:
Serial makes channgl measurement in order.
Paraliel makes channel measurements simultanecusly.
Details: paragraph 6.5.3.

Selects where channel list data will be sent:
RAM internal mermory.
Disp front panel display.
Comm Port 1 Model 54 printer port .
Comm Port 2 Optional BS-232-C or IEEE-488 port.
Filter what data will be sent.
Details: paragraph 6.5.4.

Measurement Setup
Enter a channel number. Channel numbers ideniify the measurement input,
Detalls: paragraph 6.5.5.1.

Select measurement function.

Channels 1-4 - Option 50-1 measurement module provides 24 measurement
functions.

Cption 50-2 measurement moduie provides 4 measurement functions.

Channel 5-8 - Option 50-14 Digital /O card{function menu selects either the input or
output format.

Channel 8 -the time channel function menu selects the time and date format.
Channel 0 - the math channel does not use function menus.

Channel T - the text channel's function menu allows text eniry.

Details: paragraph 6.5.5.2.

Select the range for the selected functien. Each function menu has its own range
menu. Details: paragraph 6.55.3.

Affects how measurements are displayed, stored, or transmitted. Details: paragraph
6.5.5.4,



item Summary

FUNCTION Alters how the data is taken, and how the unit responds to the measurement.
MODIFIERS Details: 6.5.5.4.

PLOT Allows selection of the measurement's plot character and setup the 0% and 100%
PARAMETERS scale values. Details: paragraph 6.5.5.6.

EXAMPLE 1.L This is a typical sample of existing channel fists.

EXAMPLE 2.L Run Runs the selected channel list.

EXAMPLE 3.L Edit Allows editing of the selected channel list.

Rename  Allows renaming the selected channel list.
List-P1 Transmits a complete channel list setup to Comm Port 1 {Model 54

printer).

Copy Copies the complete channel list. The new list must be assigned a
named.

Clear Deletes the entire channel list.

6.4 HOW TO USE CHANNEL LIST

This paragraph consists of 3 series of lists that de-
scribes:

Creating a Channel List.

Editing a Channel List - which includes:
Changing a channel list overhead item.
Changing a channel list measurement item.
Adding a channel list measurement item.
Deleting a channel list measurement item,

Deleting an entire channel list,

Running a channe! list.

Printing out a channel list setup.

6.4.1 Creating a2 Channel List

To create a new channel list,
1. Locate and select CHAMHEL. L.ISTS fromthe
main menu.
2. Select Create Hew.
3. Enter the channel tist name.
4. Select the reading mode.
5. Select the data routing (Data To).
6. Enter the first measurement setup.
Enter the channel number.
Select the function.
Select the range.
Select the display modifier.
Select the function modifier.
Setup the plot parameters.,
7, Repeat the channel measurement setup until all
desired measurements are enterad.
Exercises 6-1, 6-2, and 6-3 illustrate how to ¢create and
use channel list. These exercises are located in the
rear of this section.

6.4.2 Editing a Channel List

This paragraph covers how 1o ¢hange various channel
list iterns,

Changing an QOverhead ltems
To change an overhead item in a channel list,

1.

2.

3.

Locate and select CHAMHEL LISTS from the
main menu.

Locate and select the desired channel list by
name, i more than three channel lists exist, use
the cursor keys to scroll through the
list. Seiect the desired channel list by pressing
the key to the left of the name:
{Examrle.l.

Changing the Overhead ltems

Reading Mode and Data To - From the "filing"
menu, select Edit and use the key to
step o the reading mode and data to menus.
Make selections from the appropriate menu.
Changing Channel List Name - From the “filing”
mend, select Rename and enter the new name
for the channel list.

Making a Copy of a Channel List - From the
"filing" menu, select Cory 10 make a copy of
ihe selected channel list. The copy of the chan-
nel list must be given a new name.

Changing a Measurement ltem

To change a measurement item,
1. Locate and select CHAMMEL, [.ISTS fromthe

2.

main menu.

Locate and select the desired channel list . if
more than three channel lists exist, use the
cursor keys to scroil through the list.
Select the desired channel list by pressing the
key to the left of the name:
<Examei=.L,

. From the "filing" menu, select Edit. Step

through the Rzadina Mode andData Ta
menus. When the measurements are displayed,
use the cursor keys 1o step to the
desired channel measurement. Either scrolf the

6-3



channel {o be changed to the top of the display
or press the key to the left of the desired
channel measurement ({channel number
highlighted). Press to call the function
menus. Press Rangs] to ¢all the range menus.
Press [Displto call the display modifier menus.
Press [Mods] to call the function moditier menu.
Press to call the plot parameter
menus.When the menu appears make the de-
sired changes.

Adding a Measurement liem
To add a measurement item,

1.
2.

Locate and select CHAMHHEL LISTS fromthe
main meny.

Locate and select the desired channel list . If
more than three channel lists exist, use the
[ cursor keys to scroll through the list.
Select the desired channel list by pressing the

key to the left of the name:
<Examrle.l.

. From the "filing" menu, select Edi §. Step

through the reading meode and data to menus.
When the measurements are displayed, use the
cursor keys to step to the desired
channel measurement, Either scroll the channel
to be changed to the top of the display or press
the key to the left of the desired channel
measurement (channel number highlighted).
Press [chen] and enter the new channel number.
The new channel appears right afier the
highlighted channel . Press [Func} to call the
function menus. Press call the range
menus. Press [Bisp] to call the display modifier
menus. Press irogs! to call the function modifier
menu. Press to cail the plot parameter
menus.When the menu appears make the de-
sired changes.

Delfeting a Measurement item
To delete a measurement itemn from a channel fist,

1.

2.

Locate and select CHAHHEL LISTS {romthe
main menu.

Locate and select the desired channel list . |
more than three channel lists exist, use ihe
& 197 cursor keys io scroli through the list.
Select the desired channel list by pressing the
key to the left of the name: 3
“Examrle.l. :

. From the "filing" menu, select Edit. Step

through the reading mode and data {o menus.

When the measuremenis are displayed, use the

cursor keys to step to the desired
channel measurement. Either scroli the channel
to be changed to the top of the display or press
the key to the left of the desired channel
measurement (channel number highlighted).
Press the key to delete the item.

6.4.3 Deleting an Entire Channel List

To delele an entire channel list,
t. Locate and select CHARMEL LISTS from the

main menu.

2. Locate and select the desired channel fist. if more

than three channel lists exist, use the
cursor keys to scroll through the list. Select the
desired channel list by pressing the key to the
feft of the name: <Examplie.l.

3. From the "filing" menu, select Clear to delete

the entire channel list.

6.4.4 Running a Channe! List

To run g channel list, .
1. Locate and select CHAMMEL LISTS fromthe

main menu.

2. Locate and select the desired channel list. If more

than three channel lists exist, use the
cursor keys to scroll through the list. Select the
desired channel list by pressing the key to the
left of the name: CExameli=z.l.

. From the "iling" menu, select Run 1o begin

running the channel list

OR, select the desired channel list by pressing
the key to the right of the name: Examrle.L
A7 1.

6.4.5 Printing Out a Channel List Setup

To printout an existing CHAMMEL. LISTS setup,
1 Locate and select channel list from the main

menu.

2. Locate and select the desired channel list.  more

than three channel lists exist, use the
cursor keys to scroli through the list. Select the
desired channel list by pressing the Key 1o the
feft of the name: {Examrle.l.

3. From the "filing" menu, select Lis{~F1 tosend

a text printout of the channel list setup via comm
port 1 to the Model 54 Printer.



6.5 CHANNEL LIST MENU DETAILS

6.5.1 Stariing

CHAMHEL LISTS

¥ Create Hew>
cExamplel L B>
SExamrlez.L R
<Examrlef.L B>
CExample.l” 3>
LCear R >
L{List-Fl Edit)
LCopo  Rapame >

This main menu item calis the following menu.

To create a new channel list, select Enter New (Cs_1).

To scroll through the existing channel lists, use the keys.

To immediately run the channel list, press the key next to the "R

To edit, copy, rename, run, clear or print the selected channel list, press the key to
the leit side of the desired channel list.

"Filing” Response
This menu appears when an existing channel list is selected.

Clear
deletes the entire channel list from memory - paragraph 6.4.3.

List -Pf
transmits an “as programmed" listing of the channel list setup - paragraph
6.4.5.

Copy
duplicates the selected channel list. The duplicate list must be given a new
name - paragraph 8.4.2.

Run
runs the selected channel list - paragraph 6.4.4.

Edit
returns to the channel list setup menus (paragraph 6.5.3)
stepping through the setup menus - paragraph 6.4.2.

and allows

Rename
=] allows renaming of the selected channel list.

6.5.2 Naming The Channe! List

MHEN CHARHHEL
LIST HAME:
flse % Kewus)

The channel list name identifies the channel list. To enter a name for the new
channel list, use the (& 179 keys to scroll through the character set. Press
when the desired letter is found. Finally, press when the name is finished A
name can have between 1 and 8 characters.

.Character Set:

H: B> Cs 'y E» Fo G, H, I+ J: K» Ls Ms H: 02 P, @ R,
s S T |.‘.|? l«.?.’ Bla Ho¥eZs L No 1: ™s B 35 by s ds 2,
t2 8> b e Jda ke Lo me 12 0 B2 A2 s 55 1 We Ws Wa
®e we ZTa o<blanks, ts ", #, F, M K. 7 s Js Hy ¥y o5y =
ey A2 Ba 1. 2. 22 04: 5, By P B, 9, 2 Fa Sy Tp ¥ T

aT M
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6.5.3 Reading Mode

D
r’t
b

M

ME MODE :
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E I
1Para
4 i

11T i

The reading mode determines the order measurements are taken.

Parallel lists run measurement module channels simultaneously; in other works,
channels 1, 2, 3, and 4 could all make measurements at the same time. The parallel
model is preferable when 1 reading may take longer (for example a 7 digit frequency
resolution). Figure 6-1 iliustrates the parallel mode. This mode gives the maximum
reading rate

!
&

Y

MEASUREMENT A | MEASUREMENT B | | MEASUREMENT G |

L |

Figure 6-1. Parallel Lists

Serial list takes measuremenis in the exact order that they appear in the
measurement setup, thus the measurement modules must wait their turn. See fig-
ure 6-2.

Y

MEASUREMENT A

Y

MEASUREMENTB

Y

MEASUREMENT X

Figure 6-2. Serial Lists

Digital /O and time channel measurements are always taken in the serial mode. The
Model 52A stores data in the order entered (Serial) no matter which reading mode is
selected.



6.5.4 Data Routing

DETA TO: RAM>
Lomm Fort
Comm Fort

4Disr Filtar>

Pk

54 FRIMTER:
LHFrint Data
<Plot by scan
ETime stame >
SCRHS _FER TIME
Lo STAMP: 1l
= ICHER

L8 Ed >

Dispiay Response
Q{EELHV= Off -
<
<Pl Scrol ik
<Alarmzs Onilw

O

Filter Response

DHTR FILTER:
Lhata Onlw
LHlarms Onlw

-Rirhanum=4 k

Data generated by a channel list can be routed 1o any or all of four locations.

To store datain internal RAM, pushi s .

To view the readings on the Model 52A display, push (default).

To output the reading (alphanumeric or plot graphics) to the device on commu-
nication port 1, push [ Z_J.

To transmit the reading to the device on communication port 2 {if present), push
ENR '

To route specific data, select filter " 9_].

After making the selections, press [Enter},

Comm Pori 1 Response

To print or cufput alphanumeric data, push ["2 ). To add a time stamp to channel list
printout, inciude channel 9 in the channel list.

To plot (Epson graphics), push [_3_1.

To add a time stamp to the plot, push {8 ].

Details: Section 8.

Select the number of scan intervals between each time stamp. A time stamp
character height equals two plot positions, so there is a maximum of one time stamp
per two scan plotted points.

To display four channels at a time, enable (defaulty.

To display an enlarged single channel reading, push 2.

To display a low resolution plot (1/3 the resolution of a printed plot}, push [ 3_].
For displaying only alarmdata, push [_4_].

For increased scanning speed (about 25%), turn the display off[_8_].

End with [Enter],

Data Only removes the storage or transmission of scan information; program
names, channel list names, and scan numbers. Selecting Data Only saves memory
and prevents text strings from confusing post analysis PC programs.

Alarms Only will only store or fransmit the data from a channel in an alarm true
condition {plus the scan information unless Data Only is enabled also).

6.5.5 Channel Measurement Setup

6.5.5.1 Channel Numbers

EMTEE CHAN #:
tFPuskh "Disp
foro Haelp?

loi=115

Channel numbers identify the "measurement input connection”. "Measurement
connections” can be through measurement modules, digital /O cards, or buill in
time channgl or math. The channel number relates to the option (measurement
moduie, digital /O, efc.) and its slot in the Model 52A. Table 8-1 summarizes
channgl and subchannel numbers.
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Table 6-1. Channel Numbers
Channel How to Select Example Comment
1, 2,34, Front Panel Input Enter Channel Number Chan| [ 1~ Figure 2-1 and
Measurement only. 2-2 item 3.
Moduie

(Options 50-1

Rear Panel input

Enier Channel Number
and 00.

Chanll 1 HE Fia i

Enter),

Figure 2-3 item 8.

and 50-2)
Multiplexer Inputs Enter Channel Number cranll 1 ][ 1 Il 8] Appendix B.
(Option 50-20 and and the muitiplexer [Enter]
Model 53 ) channel number (01-64)
5,6,7.8 Output Byte FEnter Channel Number Chani[5icp]Enter] Figures 2-1 and 2-3
Digital VO Input Byte only. Section 12.
{Cption 50-14) Analog Quiput
Output Bit Enter Channel Number [chan][stenfio £][ 8 ]
Input Bit and bit position (01, 02,
03, 04, 05, 06, 07, 08)
9 Time and Dats Enter Channel Number {Chan][8 |[Enter]
Time/Date measurement 9 only.
Channel
0 Math formula selection Enter Channel Number [Chanilg &1 T 1 4] Section 9
Math and formula number Enter
Channel (1-99)

To enter a group or block of channels with identical setups, enter the first number,
press the key then the last number of the group (e.g. 101-116:
W T =1 I 1T & ] Enter]).

Function, Range, Display Modifier, Function Modifier, and Plot menus appear in
turn. Tableg -2 summarizes the funclicns and their ranges, display modifier, and
function modifiers. Foilowing table 6-2 is a detailed description of the menus.

To copy the previcus entry’'s settings into the next channel, push , [Chenlinstead of
[Enter].

Any time after entering the channel number, push to skip all the the remaining
measurament setup menus; default values are selected (3Vdc, all else clear).

To skip to specific menus, use the foliowing keys:

iumps to the function menus.

[Range]  jumps to the range menus.

umps to the display modifier menu.

jumps to the {unction modifier menu.

jumps 10 the plot character menu.

3
5
'%,



Tabie

6-2. Function, Range, and Modifiers

Function

Range

Funetion
Modifiers

Display
Modifiers

Vde

Vac

Vac+de

dB
dBde

AutcRng
30mV
300m

30V
3coV

Cal
Z=10MG

Cal

Z=Reference
impedance

Temp

Z20-dmwe~xX

392 RTD
385RTD
1CGCuRTD

Cal
G
OF
K
"

Ohms

Cont

Auto Rng
30
300
3k
30k
300k
Auto
3M
30M
AutoM
300M
3000M

Cal

Freg

Auto Rng
10 Hz
100 Hz
1kHz
10k Hz
100k Hz
Auto
1MHz
10M Hz
X10
X100
X1000

Cal
AC Coupled
DC Coupled

Period

Auto Bng
100us
1000us
T0ms
100ms
1000ms

Scale
Min

Max
Resol
Average
Delta

Function| Range Funetion Display
Modifiers Modifiers
T Auto Rng Cal
Pw 100ms Trig Wait
Ti-1 Shot | 1000ms AC Coupled
PW-1 Shot 10s DC Coupled
100s T
300s 1
CJTemp | None Cal
$-CHK imA
100uA
10uA
UA
100nA
Events None AC Coupled
DC Coupled
Logic None Inv
TTL
CMOS 5
CMOS5 12
+40mV
+ .4V
+ 80V
Ade mA Auto Rng | Cal
30mA
Aac 300mA Cal
A Autc Rng
Aac+de 3A
10A
Wdc 30V
300V
VAac 300mA
3A
VAac+de | 10A

Nota: All functions share the function modifiers:

Delay
Alarm
Track
Active
Heset
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6.5.5.2

FUNCTIONS

Option 50-1
NOTE

A highlighted arrow indicates the current measurement function.
More functions (if present) are available by pressing the key
again or using the ¥ | keys.

Vde

Vde has 5 ranges. input impedance is >1000 Mohms 3.2V range and below,
10Mohms on the 32 and 320 V ranges.

Vac

Tnle rms Vac, ac coupled. Vac has 5 ranges. Input impedence is 1Mohm on all
ranges. Usable bandwidth is to 1 MHz (320mV rng and above). True rms sensing
with a CF{crest factor) of 3 at full scale, more CF available downscale. Vac setiles
slower than Vde, therefore when multiplexing, delay should be added to any Vac
channel fo aliow the reading to settie to accuracy. Usually a delay of 200ms suffices.
By entering the same channel twice in a channel list alternale readings of
Frequency and Vac can be made.

Vac+dc
Same as Vac except measures the de component of the input signal. Don't use
Vac+dc for measuring ripple as the de component will usually swamp out any ripple.

Temp

Temperature measurement with any of 6 TC types or 2 RTD types. Cold junction
compensation is provided on the front panel, or in the optional multiplexers. Do not
plug TC's directly into the rear panel input as there is no CJ compensation thers.
TC's can be mixed types at the mux inputs. CJ compensation is automatic. RTD
excitation is provided in the 53-2 mux module for 4 wire RTD's.

Chms

Two terminal ohms only through the front panel {Chan xFP). For four terminal ohms,
use Chan x00, wire source leads from the front panel inputs, sense leads from the
rear panel inputs. Mulliplexing is possible by 4 terminal hookups by wiring mux
sourcing to the front panel and mux sensing through the rear panel. See figure 6-3.
Note: the higher ranges {>=3.2M) are usually too sensitive to mux.

HIG

HIGH - Hond
Y .. | SOURCE

LOW ‘ s

LOW ]

TWO WIRE MEASUREMENT FOUR WIRE MEASUREMENT

Figure 6-3. Two and Four Terminal Measurements
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A bridging measurement of dBm or dBW is calculated from a Vac reading. Twenty
reference impedances can be selected using the function modifier menu. Relative
dB measurementis can be made with the Delta function. dBV measurements can be
made by specifying the 1600  impedance.

Aac, Adc, Aac+dc

Current is measured with either a 1 ohm or .01 ohm shunt in 4 ranges. The low
current input is fused with a 1 amp fuse. If this fuse is blown neither input will
function properly. Aac: True rms, the shunt is de coupled, the measurement is ac
coupled. See figure 6-4 for current input connections.

LOW
HIGH LOW
HIGH
<320 mA <10A

Figure 6-4. Current input Connections

Wde, VAac+de, VAac

Alternate measurement of current and voltage yields Wdc, or Volt-Amps AC. AC
measuremenis are wide bandwidih true rms, but as PF is not included, these are
not true Wattage readings. A three wire connection is necessary. if the high side of
the circuit is broken and the shunt inserted, measure voltage on the lowside. See
figure 6-5 for Walt/VA input connections.

MEASLURE POWEA MEASURE POWER
FROM SGURCE INTO LOAR
S04 184

!
a
SOURGE
YOLTAGE

*

SOURCE VOLTAGE
VOLTAZE
£ LOAD

<30 mA <32 e

-
SOURCE | VOLTAGE 5 QURLE
VOLTAGE T WOLTAGE
' &

VOLTAGE

LOoan i L0

Note: Connection shown places the load in the positive leg, before the load, By reversing the polarity
of the voltage source the shunt will be in the low {usually ground return) feg, after the load.

Figure 5-5. Wait/VA input Connections.




Continuity

Alternate ohms mode with an added dispiay and tone feature. The continuity
threshold is range dependent and set at 10% of range (i.e. 3.2 ohms in the 32
ohms range). See Ohms for additional information.

dBde

A bridging measurement of dBm or dBW is calculated from a Vdc reading (see Vdc
help). Any of 21 impedances can be selected in the Mods menu. Relative dB
measurements can be made with the Delta funclion. dBV measurements can be
made by specitying the 1000 ohm impedance. Use with RF probes or when dc volis
need expressing in log functions.

Diode Test

Diode test provides a constant current source output combined with a 3.2Vdc
range. 5 currents can be selected from 100nA to 1 mA. Forward biased diode
voltage is easily characterized over 5 decades.

CJTemp

CJTemp provides a direct way of measuring the cold junction temperatures in the
measurement module (Chan XFP) or any 50-53 series multiplexer. When reading
the CJTemp from a mutitiplexer, any channel can be specified which is resident in
the Mux. This does not preclude using the specified channel for any other purpose
as the CJdTemp sensor is automatically hooked up separately. Use this function {o
provide a reference temperature for non-52A supported 7Cs.

Events

Events counting with programmable sensing (Mods menu) and logic or sensitivity
conirol. Can count 1o 9899999 events before overrange. Max rep rate of 800kHz,
min rep rate 0. In a program the evenis count zeros on every pass through the scan
group {but not list repetitions). In a Program, use the Math Channel variable to
accumulate events counts from successive scan group passes (not necessary for
Channel Lists running independently).

Logic
Provides a simple 1 (Hi) or 0 (Lo) readout of logic state. Select the Logic family in the
Mods Menus.

Frequency

Reciprocally calculated frequency (1Hz to 4MHz) offering high resolution with
shortgate fimes . Resolution to .0000001 Hz. Maximurm frequency is 4 MHz. Enter
the same channel twice in a channel list to read both Frequency and Vac .

Period .
Period measurements are based on a period average method to achigve higher
resoiution. From 4 to 2418 periods are averaged.

Time interval

Time interval measurements (1us to 360s) require at least 1 50-14 Digital /O option.
Tl is measured from the rising or falling edge of the measurement module input, to
the rising edge of the Trig1-4 input, Match the Trig1-4 input number 10 the
measurement module channel number. One-shot measurements are reenabled at
the start of each Scan Group, or when the Reset attribute is enabled in the
meny, or when manually reset ({21 Menu}.
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6.5.5.3 RBANGES -

Pulse Width .

Positive or negative pulse widths from 1us to 360s can be measured. Control the
sense from the menu. One-shot measurements are reenabled at the start of
each Scan Group (not during List repefitions), or when the Reset attribute is
enabled in the Meesimenu, or when manually reset (= ] Menu).

Option 50-2
These functions are the same as those described under Option 50-1.

Tirme - Channel 9

Select the time/date format . Channel @ can be entered twice; once with the time
dispiayed (always in 24 Hr modg), and once in the date mode if complete time/date
information is required in the channel list.

Digital VO

To read a digital input (Option 50-14 installed), push {2 _].

To write a digital output, push {571,

To write an analog output, push [4_1.

Single-bit ¥O channels require a subchannel entry from 01-08 (LSb to MSb)}, or
masking unwanted bits with the "X" character (Rangelmenu)

Text - Channel T
Allows entry of up to a 10 character text line. Use the and keys to
select each character. More text channels can be added for longer messages.

Note

The highlighted arrow indicates the range. If the | & arrow

is visible on the LCD pushing the [angelor [} [ ¥ 1 keys will
bring up subsequent range menus. Selecting "Autorig” can
slow the reading rate while ranging and therefore fixed ranges
should be used when possible.

1 122 .45 mlide Vae, Vde, Vac+de, dB, and dBde

48y t::aFdn-aﬁ 2l Vdc has 5 ranges: 32mV full scale with 1uV resolution, 320mV full scale with 10uV
*‘Cg‘éw*&, St > resclution, 3.2V full scale with 100uV resolution, 32V full scale with 1mV resolution,
<LIgaml) Zaslls and 320V tull scale 10mV resolution

Vac has 5 ranges: 32mV full scale with 1uV resolution, 320mVfs w/10uV resolution,
3.2Vis w/100uV resolution, 32Vis with 1mV resolution, and 320Vis w/10mV
resolution. :



1rp 299,23 ki
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L3380 308k >
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A8 Lo Huy ol >
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< =2EmH 2H
LoEEmA 18H >
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irp 999.99 ms
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L1Badus189dms >
1rr 1.B323 U4
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41imH 1uR >
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<R B
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Chms and Continuity

Aac, Ade, and Aac+dc '
Selecting mA (L2 1L 3 J,orL4a7]) requires the use of the mA and Lo inputs.
Selecting AL 7 11 8 ], or[_2 1) requires the use of the A and A Lo inputs.

Frequency
The highlighted arrow indicates the range. Use X10 {771}, X100 (C8_1), or X1000
((C=_1) when a prescaler is used in front of the Frequency Counter input.

71, PW, TI-15hot, and PW-1 Shot

Period

Diode Test
The Diode Test voltage range is fixed 1o 3.2 volts. Select the desired test current.

Temperature

RTD's require the use of a 1 mA excitation current source (available in separate
multiplexer modules). 100 chm Piatinum RTD's with American (392) or European
{385) curves and 10Q copper RTD's are supported.

VAac, Wdc, and Vac+de

VAac and Wdc require selecting both a voltage range ({3 ] or[_4 1) and a current
range (L7 1 8 Jori 8 ]). observe proper hookup for both voltage sense and
current shunt connections; see figure 6-4,




Digital Output

QUTFUT, URLUE: Enter the digital output vaiue desired {1, 0, or X). Use the key to enter a "dont
LRI care” (X). For example, to output a single bit at bit 5 position use XXX0XXXX. Note:
A=don®t care Initially, on power up, the digital ouiputs are deenergized (lightly pulled up) until set

———————— by a direct digital write or an alarm.
Digital Input
When reading a digital input any or all the bits can be read. A masking value can be
MASK 2 (1 nca0d used fo ignore unwanted bits. To read all 8 bits enter "11111111". To read just bits
l=InFuis 1 and 2 enter "XXXXXX11".
A=don’ 1 Ccare
Analog Qutput
CUTFUT _URLLIE The 50-14 option has a D/A converter scaled to 10mV/bit. Enter the desired output
%H EU%;% : value from 0-2.55V. Initial power-on value of the DAC is 0 volts.
A il Wil b

6.5.5.4 Display Modifiers

Measurement

All display/data modifier menus share six common modifiers (Scale, Min, Max, Resol, Average, Delta) . Except those
that are noted.

Use the [ ][ ¥ Tkeys to display additional function modifier menus if present.

Hpp-25 . 345 mildc
éﬁgaiﬁ Eesa!§ Scale

T Hysrzag (7271 all h e scaled hc¢h |. A second me il ask
SHan  helios [(Z7] allows the datato b by a user math channel. A second menu will as

for the math channel humber.

Min
updates the data only when the current reading is lower than the lowest
previous reading.

Max
updates the data only when the current reading is higher than the highest
previous reading.

Note
The Min‘Max value remains unchanged except when the function
modifier itern Reset is selected.

Resol
calls a menu for seiting the resolution of the display and data or the bargraph
medes. The resclution menu response depends on the function selected,

Average

allows entering a number of readings to be averaged and an average delay.
Each average will take the basic reading rate iimes the number of readings or'd with
any added delay.

Defta
[_8 ] takes either the current reading or a user entered base reading and subtracts
it from subsequent readings. Delia or Delta% readings are calculated.



bpo-25 .245 mlidc
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Scale Response

Enter the math channel {o be used for scailing this measurement channel. Pre-
programmed math ¢channels can be found by using the up/down scroll keys. Press
{Enter] when the desired channel number appears. If the math channel is not yet
programmed, the user is given the option of going through the math channel
programming menus, in order to function as a scalar, the math channel must have a
variable "X" in the formuila, which will be replaced by the channels data reading
when the channel is operating. Failure to include the proper variable will result in a
"MATHERR" data reading.

The math channe! selected has not been programmed, Push to program the
math channel now (will return to the menu when done), or push{_4 ] if you
plan o program the math channel from the main menu later. Failure to program the
math channel at some time will resul} in a "MATHERR" data reading.

Resolution Response: Vac, Vdc, Vac+de, dB, dBde¢, Temp, Ohms, Cont, CJ
Temp, Diode Check, Logic, Aac, Adc, Aac, Aac+dc

Select the desired resolution. 320 counts ({2 1) and 3200 counts ("3 1) run at the
maximum A/D rate (i5 readings/s DCV, DMM mode). The 32000 count mode
((Ca71) runs at an average rate of 5 readings/s (DCV, DMM mode). The actual
reading rate depends on a variely of faclors such as function, alarms, data
transmission, math operations, whether the display is on, efc.

Bargraphs: Push [ 8 _lior a 1 in 64 segment bargraph that is proportional to the
digital reading in a range (i.e. 3.2v = 64 segments). Push (8 Ifora 1 in 50
segment bargraph that achieves much higher resolution by virtue of a 2 digit
header. The first 2 digits represent the most significant digits of the digital reading.
The remainder is proportionally displaved as 1-50 segments {0.5% resolution).
Bargraphs of either type can be combined with the delta function for nuli and
deviation displays.

Resolution Response: Freq, Period, Tl (&1-Shot), PW (&1-Shot), Events,
Wdc, VAac, VAac+de

Select the desired resolution. 99999 counts ((_2_]) runs at a maximum gate time of
200ms {Freq and Per functions). 899299 counts ({_3_]) runs at a maximum gate
time of 1.3s. The 2999998 count mode (L4 1) runs at an maximum gate time of
13s. The actual reading rate depends on a variety of factors such as function,
alarms, data transmission, math operations, whether the display is on, elc.

Bargraphs: Push for a 1 in 64 segment bargraph that is proportional to the
digital reading in a range. Push 2] for a 1 in 50 segment bargraph that achieves
much higher resolution by virtue of a 2 digit header. The first 2 digits represent the
most significant digits of the digital reading. The remainder is proportionally
displayed as 1-50 segments (0.5% resolution). Bargraphs of either type can be
combined with the delta function for null and deviation displays.

Average Response

An average is taken of n readings. With no delay entered the time required to
accumulate the readings is n times the reading rate {e.g. 32000 count Vdc would
take about 1 second to complete an average of 5 readings). To enter the n value
push [37]. To add an average delay push [_4_]. This places a time delay relative o
the start of each conversion and adds to the time it takes to complete an average.
An average of an entire days readings can be calculated this way, Push to
remove the average.
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Enter number of readings to be averaged. The Model 52A in DMM mode always
runs a walking average filter of 5 readings. Enter 1 1o disable the filter. Enter 0 to
remove an average and restore the average filter.

Enter the delay time in 50ms increments.

Delta Response

"DeltaRdg" (C2_] or "Delta%Rdg" ((T3_1) will take the currently displayed reading
and store it as a delta base value. All subsequent readings will be relative fo that
reading expressed either in delta or delta%. "DeltaNum” ({7 1) or "Delta%Num"
({8 1) require a user entered delta base value. To enter a new base value push
and enter the value. To apply a multiplier (k, M, u, m) use the keys.
In an operating Channel List located in a Program the DeltaRdg functions reset the
zero value during the first pass of the list and from that point on calculate the delta
refative to the first reading. If the reset attribute Is set in the Mods menu, the delta
will reset on every pass through the scan group but not during a List repetition.
Therefore, a list repetition of at least 2 must be applied when using reset with a
DeltaRdg or the data will always equal zero. A DeltaNum setup is condition free, it is
always applied.

Digltal /O

Byte wide digital I/O can be expressed in any of these data formats: "Binary" (C2_]),
00000000 - 11111111, "Hex" ({2 1), 00-FF, "Octal” (Ce_1), 0-277. "ASCII" (7 1),
$20-$7F characters supported. "Decimal” (T8 1), 0-255. "BCD" ("€ 1), upper and
lower nibbles from 0-9. In all modes illegal vaiues will be displayed as "x".

Analog Output

8 bit analog outputs can be expressed in any of these data formats: "Binary" ({2 1),
00000000 - 11111111, "Hex" (U871), 00-FF. "Octal* ((4_1), 0-277. "Volis" (L7 _1),
0-2.55V. "Decimal” ({_g 1), 0-255. "BCD" ({8.]), upper and lower nibbles from 0-9.
Any data format will be translated {o its 8 bit binary equivalent and will write the D/A
accordingly. Full scale D/A ouiput equals 2.55 volts with a 10mV resolution per bit.

6.5.56.5 FUNCTION MODIFIERS

Function modifier menus share five common modifiers (delay, alarm, track, active and reset). The additional function
modifiers for the different functions are covered in subsequent paragraphs. Those functions not mentioned use
only the common function modifiers.

Note

Use the keys to display additional function modifier
menus if present.

Trp+l2 . 345 mlldc
“helagy Hotivelk
“H1larm Reset >
LTrack =

General Modifiers

Delay

inserts a delay in front of the measurement from 0 to 855.35 seconds with .01
second resolution. Useful for slowing down the reading rate while multiplexing slow
settling signals such as AC Volis or while waiting for a relay to close or human re-
sponse time...etc..
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CHAM # (S-8H:
4Ana|og
<Dhigital .

Alarm
attaches an Alarm to the channel currently accessed. A second menu will ask
for the Alarm channel number (1-99).

Track
requires a digital O option. A digital or analog output proportional to the
channel data is generated. Track parameters are set from the Main Menu.

Active _
an open arrow, will prevent this channel's data from being transmitted or
stored. LCD readout, alarms and tracking will work Active or nol.

Reset

resets or clears accumulative data such as events, Time Intervals, and other
counter functions, resets Minimums or Maximums, as well as resets to defaulis the
variables in Math Channels. The Resef occurs once each cali of the Channel Listin
a Scan Group, but not during repeat count. Channel Lists running alone will always
reset every pass (assuming reset enable}.

Delay Response

Enter a delay factor in seconds. Any number entered will be adjusted o a maxirnum
resolution of 50 ms. Delay times are added 1o the standard conversion time and
therefore cannot be used for precision timing. The Predelay is intended to allow
slow settling signals a programmable time delay before conversion begins.

Alarm Response

Enter the Alarm number desired {1-99). Preprogrammed Alarms and their T1
message can be found by pushing the scroll key. Any Alarm that appears has
already been set up and requires no further entry.

The requested Alarm channel has not been programmed. Push to program.
Push if the desired alarm channel will be programmed at a later time from the
main menu.

Track Response

Select either an Analog {{_2"1) or Digital {{_a_]) tracking output. Then enter the 50-
14 channel number 5-8 {option must be installed in the appropriate slot}.

The Tracking Channel selected has not been programmed. Push to program
the Tracking Channel now (will return to the menu when done), or push{_4_]
if you plan to program the Tracking Channel from the main menu later. Failure o
program the Tracking Channel at some time will cause it to be ignored.



1rp+12.345 mlide
{Delay Hotivel
<{HAlarm Hazset
<Track % CHL >
L Z2=18M05

ggp 29 .898 Uac
thelag Hotivelk
“Alarm Resst?
<Track Cal?>
1rr 12.24 oBEm
<Delag Hotivelk
<Hlarm Esseti>
<Track Z= e0OF
1P 11243 20
Delas Hotivelk
LHlarm Eeset >
“Track % Cal >
tep 112,323 20
47 R

L2 F

Ll A

Vde

Cal

877 allows single module, single function calibrations. Zeros can always be cal'd
with an external zero ohm short (NA on all functions). The calibrate dip switch must
be enabled for ¢alibrating the scale factor.

Z=10M

The input impedance on the 3V, 320mV, and 32 mV ranges is normally >1000
Megohms. The input impedance on the 32V and 320V is always 10 Megohms. By
selecting "Z=10M" (3) the input impedance wili remain a constant 16 Megohms on
all ranges. Nole: additicnal error can be caused by loading effects on multiplexers
with this option enabled.

Delay, Alarm, Track, Active and Reset are described in the general case.

Vac

Delay, Alarm, Track, Aclive and Reset are described in the general case. Cal
(calibration) is described in Vdc: "Cal”.

4B and dBdc

Z=500
[Tg7] selects the reference impedance for the dB and dBdc. Use the
keys or 8 ] to select the dBm or dBW reference impedance.

dBW Ref Z's: 2, 4, 8,186,3.2, 10

dBm Ref Z's: 50, 75, 90, 3, 110, 125, 135, 150, 250, 300 500, 600, 800rn, 800,
900, 800rn, 1000 (dBV), 1200

dBV is equivalent to selecting 1000 ohms.

Delay, Alarm, Track, Active and Reset are described in the general case.

Temperature

Select temperature units: Centigrade, [ 2 ] ; Fahrenheit, : Kelvin, a1,
Rankin,

Delay, Alarm, Track, Active and Reset are described in the general case. Cal
(calibration) is described in Vde: "Cal".

Ohms

Ohms uses the same function modifiers as Vac.
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Frequency and Period

For repetitive fairly even duty c¢ycle signals above 10Hz, select AC Coupled (C3]
default). For logic, low frequency, or extreme duty cycle signals select DC Coupled
(4 0). Use the Ta ¥ | keys to switch to the sensitivity menu.

Delay, Alarm, Track, Active and Reset are described in the general case. Cal
{calibration) is described in Vdc: "Cal".

AC Coupled Response

Select sensitivity. All ac coupled sensitivities are based on sine wave RMS voltage
values. Push [ 2 ] for an automatic sensitivity setting (slower than fixed). Push
La Lla f. 7 | Le ] orl_8fordesired sensitivity.

DC Coupled Response

Select Logic Type or DC coupled threshold: Push for TTL logic {.8V/2V).
Push for 5V CMOS logic {1.5V/3.5V). Push [(4_] for 12V or higher CMOS
logic (4V/8Y). Push for a + 40 mV sensitivity. Push for a +0.4V sensi-
tivity. Push [_8_] for a +40/+80 volt sensitivity.

Time Interval (& 1-Shot) and Pulse Width (& 1-Shot)

For repetitive fairly even duty cycle signais above 10Hz, select AC Coupled (T3]
defauit). For logic, low frequency, or extreme duty cycle signals select DC Coupled
(_3]). Use the T ]9 | keys 10 switch to the sensitivity menu.A Tl or PW must
be triggered during the scan. If not triggered it can hold up scan completion. To limit
the time the 52A will wait for a trigger push [_z_]. Push for a rising edge to
failing edge PW measurement or to start a Tl with a rising edge. Push[_e_| fora
falling edge to rising edge PW measurement or to start a Tl with a falling edge. Note:
T! measurements are ended by a rising edge info the digital IO option trigger
channel input.

Delay, Alarm, Track, Active and Reset are described in the general case.

The AC Coupled Response and DC Coupled Response are described in Fre-
quency and Period.

Trigger Wait Response

Select the length of time the Channel List will delay waiting for a counter function
reading fo irigger, Push for an indefinite {as long as it takes) delay.

Cold Junction Temperature

The tunction modifiers for the cold junction function {CJTemp) are the same as
those used for the Vac function.
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6.5.5.6 CHANNEL PLOT

PLOT CHRR:
<1 Window 25>
{BMwﬁgﬁE>

Events

For repetitive fairly even duty cycle signals above 10Hz, select AC Coupled (T3]
default). For logic, fow frequency, or extreme duty cycle signals select DC Coupled
(Ca1). Use the keys to switch to the sensitivity menu. Delay, Alarm,

Track, Active and Reset are described in Vdc. The AC Coupled Response and DC
Coupled Response are described in Frequency and Period.

Logic

Push [g_] to Invert the logic sense. Select logic type or DC coupled threshold.
Push for TTL logic {0.8V/2V). Push for 5V CMOS logic {1.5V/3.5V).
Push for 12V or higher CMOS logic {4V 8V). Push for a +- 40 mV

sensitivity, Push for a £0.4V sensitivity. Push .8 ] for a +40/+80 volt sen-
sitivity.Delay, Alarm, Track, Active, and Reset are covered in Vdc.

Adc

The function modifiers for the Adc are the same as those used for the Vac.

Digital input

Push 9] to Invert the logic sense. Deiay, Alarm, Track, Active, and Reset are the
same as described in the general case.

Digital and Analog Quiput
Each time the channel is scanned the data out can be manipulated. Push to

increment the data, push to decrement, push to complement. Delay,
Alarm, Track, Active, and Reset are described in the general case.

Math (Channel 0)

Delay, Alarm, Track, Active, and Reset are described in the general case.

Time (Channel 9)

Delay, Alarm, Active, and Reset are the same as described in the general case.

First, select which plot window the channel is to be plotted in-(NA for 1 plot window),
then use the & 179 ] keys to select a plot character. Plot window 1 is on the far
left of the paper.
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Each plotted channel can have independent Y axis values. Enter the minimum (left
most 0%) vaiue . Enter a numeric value with the [0 4], [ g ], and {2 =] keys. To
enter a negative number, push the key first. To enter a value less than zero,
enter a zero first then the decimal point. Use the scroll key to enter mutltipliers
{k,M,u,mj.

Enter the maximum (right most 100%) value. Enter a numeric value with the (0.1,
8 land keys. To enter a negative number, push the key first. To enter
a value less than zero, enter a zero first then the decimal point. Use the scroll
key to enter multipliers (k,M,u,mj}.

6.6 CHANNEL LIST EXERCISE
The following exercises illustrate how to setup and use channel lists. Each exercise consists of step by step in-

structions and a filled in Channel List Creation Guide.

Exercise 6-1, Constructing a Channel List

in this exercise you will construct a list having two
measurements, and then run it.

The first measurement is a measurement of time.
The second measurement channel: 2; function:
Vac; range: 3V. If you have only a 50-2 measure-
ment mocdule, make the function Vdc.

Name the list "60s", put a predelay of 80 seconds
ahead of the first measurement, and make the chan-

HEW CHARHHEL
LIZT HAME:
(USE & KEYEL D

nel list send the readings to the display and com- HEW CHANNEL
munications port number 1 which can print the | ,..I-'JI HHME
measurement readings on a Model 54 Printer. éé;:-*E ¥ KEYS2
Figure 6-6 lllustrates the guide for this exercise.
Note: & ] once, observe:
Everywhere you see the finger @ press the
key shown next to it. HEY THAMHEL
LIST MHME:
CUSE 5 KEYSD
1. <DHI Ban
- CHAMMEL LISTS
<EROGREAMS Continue pressing L& luntil a lowercase "s" ap-
<HELF pears. (Use the ¥ lkey if you overshoot.)

It other lists are already stored in the 52A, the menu
that comes up to the screen wiill look something iike:

2. Choose Cresats  Hew. f there were no other
lists stored yet, the 52A will take you immediately to:

6-22

W Enter] to execute the letter.

@ [Enter] again, 1o execute the name.

3. READIMS MODE :
= Create Hey e <Faralleal

SOTHER.L RS FETY
SLISTE.L RS @ Serial

Ceto ..l B>

(You pressed for serial.) Observe the screen.
The selector symbo! (4) for Serial is dark.



4. o Enter] .

Observe:

Print Data is already seiected {the default choice in
the menu}, so :

@& ] or[Fenu] . Now you are back to:

Chserve - the selector symbol (1) for both Comm
Port 1 and Disp (display} are dark. So

@#F[Enter) to exit the menu.
5. Observe:

FIRST CHAH #:

@37 to measure time. Observe;

FIRST CHAM #:

e

(@F™{Enter].

Observe the functions:

The default format is OK,

(@@ [ods] .
Observe:
(Attachments - "Mods"” Menuj)

4k

5], @07

WEnter] 10 get back up to the Mods menu.

s,
IF
p o
=1'n
A
U
£ -
nZ
D
YA

a1

6. @@ [Enter] to continue.

TEp 2

Maxt Chil

@¥F=[_2 l{or the channel number.

Observe:
Srpi
Mawxt Chig
{8~ [Func ],



{Function Menu)

Lo Temp >
+ g Okms >
<Uac+de & dBE >
ol
Observe:
i Teme »
<z Dhme »
<Uac+dc 3 dBE>

@™~ Enter] to sequence to the range menu.

1o Hr‘:-a
AmlJ
AEmL

(13 L0
&! E:_I_'I o3

l""s [or L
L

i
1

p
<,
<3

a‘lki

The 3V range is OK, so ®F Earer] 1o sequence to
the next menu:

(Data Modifiers - "Disps" Menu)

You are not using any of these, @ [Enrer] to con-
tinue.

{Attachments - "Mods" Menu")

“helag Active?
<Hlarm FReszet )
Track £ Cal >

You are not using any of these, @ [Enter] to con-
tinue.

7. Now there are two channels in the list:

There is no next channel in the measurement list,

@ [mend] 1o conclude list creation. The list is stored
in memory.

8. "Ed=.L"
. Rin >
“Li=zt-Pl Edit;
“Cory  Eename »

If you wanted to go back to the main menu now and
create some other list (for example), you would press

Mend], But you want to run 60s, so @87 | to start
it

9. The first readings won't be ready for 60 seconds,
so meanwhile the display shows:

g HOTREDY HMS
zrp HUTRDY Uac

At 60-second intervals, new pairs of readings are
pro-duced. For example;

If you had a Model 54 Printer connected to commu-
nications port 1, you would see:

P A — e — r———

S IZIEBIZ2 HMS2:fe 8, 0833  Uac

I 13373 Hmwﬁ.fn &, 883% Uac

R 1Zi3A131 HMIZifr B.0R36  Uac

Fio 13835131 HMSZifP B, 9878 Vac

#0132 34:31 HMS2: fr B.0829 Uac

@r 1Z:33:20 H ag:fp 8.983& Uae

9r 0 1Z:32:30 HMS2: fr 2, 8834 Uac

HioO13131338 HMSZIfR B.0031  Uac

Fr 1Zr3EsI0 HH%“' F OB, EE29 Lac

F 13129029 HMs2 fp H. 8829 LUae

S1 0 1317123 HMIE:f a.ﬂﬁza Vac

g1 1382TIE9 HMS fe 89,0025 U

"EEs LY
Wmm
Chaltenge

Question:

Was there any way you might have bypassed some
of the Range, "Disp", and "Mods" menus, and
thereby saved setup time? ({Hint: consult the

Channel List Menu Navigation Map, Appendix E-2b.)
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Page | of §

Print {1 Plot
fO Comm Port 2
¥ TJPrint O Plot
O RAM
> Disgplay
Arcndach
O Seroll 03 Plot
O Alarms Only

LD Filter Allow only:
E O Data O Alarms

1) Channel List Name.

7: Programmer [, : SChM!fz* _

Channel List Description: '_ B

@0ls| |

| WHA

2) Readmg Mode'

Serial X

Paralle] 1

™ Gne choice per row or column

-

2 Additional or multiple choices are availabie
Note: Defauit choices are undertined (funclion or mode dependent)

P) Plot Setup:
Plot Windows
a1 2 04

O Time Stamp every
X Scans {Oprional;
20408316

5) Functions

o
ulaaussvsanscntr]

| "B NRAZIHE

4) Channels | [

Analog Channels
rChannet & (14
Subchunnet # (1K-64)
lgE fexampics
Brigital Channets
Chunne| # (3%
Time & Date
Channei 9
Math {Psendo) Channels
Chaanel Oxx {8199
Fext
Channe "T" {Up keyy

Phat Svmhnl\

Group Channel Entry

Use TEThetween Chan #s
1o indivate channel groups.

301 or 50-2 FP 50-1
1. Ve (detaaln iV Ade
2 Temp 20, Aw *
X dBde JE Aacede i
4 CiTemp 23 Wil
50-F Oniy 230V Au |
3 Yoo |24 Vase+de |
b Vaesde O TimerDate
AR R SN VIVHN
¥ Ohms ) 236, MDY
4 Conbinuily 2 37, M/D HM
It l'_)u!aic Chi “2 2R, Military
oBverts 3oy pingy k)
12, Fregueney
13 Period 1O Channels
B Time I ML Digitul fnpus
PSTH . ESho 1. Dt Gut
16, Pulse Width 332 Analoy Out
FTPW.AShot  HFexs

L Logie " Chars

lip e 10

*1. Maltipiesed or nzixed functions
require added delay of at feast
160 o allows TRMS settieing.

*1. FP inpuis source current.

*Y Do not switch channnels or
functions when using Events.

4. Range changing causing relay

6) Ranges
I. ¥dc or Vac
A Awto b 30mY e A0mY
[URCAYRIPORC AU A 1A
. E3hms
a Adto hoXKD ¢ 30
o 3KEY ¢ BOKRED L REMIKGR
2 3M0 MG | Autobg:
Jo 3OUMEY K I00UME)
Ade or Aac
a AubrneA b Aute A
codmA g MimA
oo L0
- Fregoency
d Auo b
o [kHz e 10kH,
IME2 b SMH,
L Time nterval or Pulse Width
4 Aukr b 0 o 100t
g e HES 1 360
Period
a Auto b HOUs Co EOS
A Homs ol H{me £ s
Temperature TC or RED) type

™~

e

&~

bz o [KHy
oKk H2

e

i

=

R obK o) 4B el
0T a8
B T2 3920 1012 3RS

*

VA f{enter a Veng and an Arng)
al GV kil 300V

7 ) Display Mods

A. Seale
“nter math chun# (On1-{w)
B. Min/Max
i Minimun
2. Maximum
. Resolution
1. 32000/ 9999409
2. 33K 999994 (Higher spd)
33264 wuasy
4. B Buryruph
5. 32799 W DigiBargraph
D Average

E | Value | # of Readings 1

average {E-05535)
Vithee 20 Delay between avg
readings ((H-545.80s3
vt Delta (vero, relative, offset)
I Bebta % reading
2 Dol % number
Value 1: (% reference
3. Delta reading
<. Delta number
Vajue b O reference
‘. 1) Channels
b Binary 2. Hex 3. Ocwt
4 Becimal 5 BCD 6 ASCH
7. Volis tanadep out only),

e}

A. Alarm; Enter Alarm #

B. Pre-Delay
Value: delay (0-545.80s)

C. Tracking O
Vake: Tracking chan# (5-8)

B. Vde Mods: 10MQ input Z2

E. Femp Mods:
L2C (defauit) 2.9F 3°K 4R

F. dB Mads {enter Reference Z)
dBm: 53.7590.93,.11 125,135,150,
250,300,500,600 (default} 600,
BEKE900,900m, {006 (dBY), 1200
dBW: 24816

G. Counter Sensitivity
AC Coupled: 1) 3mV 2} 30mY
3 30mY 433V 3330V
DC Coupled: 6)TTL. 73
B)CMOS12 9 xa0mV
Hi) H400mY [ 480 +40V

H. Time Int and Pulse Width Meds
LA coupled . Rising gdge £
2.8C coupled b, Palling edge 1

1. Wait for teig:
a 200ms b 2s ¢, 20 d. Indef

1. Digital and Analog Output Mods
L Inerement 2. Decrement
3 Complement

[ Digitad Input Mods: Invert

CTMOSS

Exampie: 101-132 clicks should have detay sdded. a2 MKHA B2 A ¢ [0A
4) (5) (6} (7A) (7xr) (8A) (Bus) : {P)
Channel # | Function'| Range |Scale| Display Mods |alarm{Function Mods! - H Plotting
or Group Label or Text | Type or Value | #0xx | Type Value #Axx {Type Value ig 0% Seade Factor | 100% Seale Factor
ﬁ(‘hm@) H’imlﬁ - A=
z | vac | 3V
)
al
00
I ’-I
ajm)
73
20
30
. (13
10
i alm)
30
0
)
0

Figure 6-6.

Channe! List Creation Guide for Exercise 6-1.



Exercise 6-2. Multiple-Channel List With Time Stamp, Siorage and Dispiay Scrolling

One limitation of a channel list, when used by itself,
is that it allows a maximum pause between scans of
oniy 545.8 seconds {about 8.1 minutes).

@@ Enter] after the last letter, 10 execute the name.

Exercise, 6-2 is a channel list with five different 3. EEHD?‘IG HODE &
channels. The list name is "Scrofling”. The <Farallel
measurement data wili be sent to the display, and @ Serial

stored in memory. You will set up the display mode
as 4-channel, with scroll. Exercise 6-2 is outfined in
the accompanying Channel List Creation Guide

Figure 6-7. In this exercise, you wiil use the @ Enter],
key in certain places, 1o take shortcuts. If in doubt as
to key operation, consult the Channel List Menu 4, DARTH TO:  RAM e
Navigation Map, Appendix E-2. LComm Fort 1
Note <Comm Fort 2

@D = )
Everywhere you see the finger (4 ), press Disp Filter?

the key shown next fo it.

Observe:
" <L DISELAY: Off>
@ CHAMNMHEL LISTS S1-Alphanum=-4 >
LFREOGRAMS {F’ifi’@ ool
<HELF : CHlarms onla

These are the two selections you want, so @ [Feny].

= Craate MHaw @ Now you are back to:
SBTRERSL ES
=Fe CATR Td: RAM>
<LISTS.L Rz <Comm Port
<Comm Pord 2
2. You chose Create MHaw. <Disr Filter>
HEW CHAMMEL Observe - the selector symbols {» and <) for both
LIST HAEMES i i
CUSE™ % KEYS ) RAM and Disp (display) are dark. So

@@™[Enter] to exit the menu.

5. Observe:

The list name will be "Scrolling”, so

@ _a ] uniil S shows in the first character position ST CHE i
" AH #3
{Use ¥ 1if you overshoot.) FIEST

HEW CHAHHEL -
LI=-T HHME
CUSE $ KEYZ S
e o[ 1], Observe:
- [Enter] to execute the letter. FIRST CHAM #:
(The entry of the rest of the name letters will not be i

shown. You may shorten the name if you desira.)

6-26



W [ienu] . (Vdc is the default function and 3V is the
default range, so they are entered by the 52A))

1FP:

Mext Chi_

@2 for the channe! number.

8. Observe:

1Fp:

@ [Meny]. 2FP:Vdc,3Vrange is entered.

1rp2rp

Hext Chi

7. @[T ]. Observe:

2

lrrizpr

Hext Chil_

- T ] .

{Function Menu)

< lde Temr >
<hac Obms »
“lactdc = oBE»

W e ] twice. (50-1 measurement module as-
sumed.)

Lot CJTeme »
@& JBde  Euents >
<4 Chk Logic s

##"[Enter] to sequence through the range menu

LAutoRns ICIE
o 2Em) SEU >
<2E8mU SaEL >

8. @F[Mend] to start the next channel's setup.

1er: Zrp? 1rp

Mext Chi_

-1 1.

([ Func ],

{Function Menu)

{de Tame >
<llac Dhme »
SUzc4dc = GBS
g twice. (50-1 measurement module

assumed.)

<Cont CITeme r@

<dibds  Euvents
< Chk Logic >

Cold Junction Temperature has no range selections,
so @ [Fiend] to conclude the entry.

9 irr 32rp2 Irp
MHaxt Chi_
-1,
@@ [Func |,
de- Temp >
Sl Okms »
{Udb+ﬂ5 = dB>




W [Eangel.
LR E
Lk TCPS Er
) F T

At this time select (@) your thermocouple type. If
no thermocoupie is available, short the rear panel
intput of measurement module one with a plain
(copper wire) banana-type cable, and leave the se-
fection on K {Kelvin).

@ [Menu] to conclude the entry.

IePizrpilrpiire
lrps

Mext Chi_

10, @ [F=ng] 1o conclude the list creation.

"Soroling.l
“Clear Ko »*

<Ligt-Pi Edit>
<Lopw  Eenams >

Depending on the degree of electrical noise, the
display should look about like:

. 1 Udc

oFp B.Ogne  Udc
« dEm

les 24.92 CJ°C

Let the list run for about 5 seconds before stopping
it (Meny] key).

You may adjust the data scroliing speed {paragraph
4.4: Scroll Speed) each time before you start the list
running, and observe the effect upon the display
data scrolling speed.

rll -1 LH T Ty =
: - BREn] 631 3504y
f:rf_ w_gl. dEim 2ifr 8,451 phide
L:qa 43,4 deal EERE 63:35=4b
13 e~ eonle dBm 28 fe @, 454 mldc
l:tjl_, SRS, v:l»:al,i EBBRZ A% I5: 4&
%:FH“ _ gl; me. 2ifF Bodd] miidc
:41 Jﬁg.# deal Hag54 E33?5=4“
}:&ﬁv c~§1F dBm  Zife 3,434 plldc
lizl 588.5  desl HREES 3Z: 35047
bite- 31, dBm_ 2ife 8408 mldc
Ligl SEE.7  dest  Bogds 93135145
1: TR :——-.'3..‘15 o Eir 28 fr B, 395 milde
trel o OBE. T desl  POBGY B3:35:485
]_.:E‘F"- :-}5’:}'% dBm_ 21fp B.I%E pllde
Ledtl S8, P desC GBAGS AZi3Si49
1: e~ En;":l; d Eim 28 fe B, T84 e
i:qi SHE.e deal BEE8T BT I%i4s
Lefe- 21,  dBm 2t fe 8,378 mlde
1igtl  S@2.6  dasl HEE1E a3 35:50
e 1. 4B P Z "
R n <P fR B, 291 mlld»
aﬁ.f_ deal Gl B3:35:50
= E 2t B, 276 mildc
B2 BTIR5 s
- 4_233 atdd ¢
=t B

Use the RECALL DATA main menu item to recall and
printout the data, see below.

Use the edit mode (see the last menu shown above)
to add or delete one of the measurements from the

list.

identify a channel entry to be cleared by pressing
the key to the left of it. The channel number will
thicken or "highlight". Then press 10 begin the
clearing sequence. If adding an entry, it will be put
after the entry that the "highlighter” is on. Once the
highlighier is positioned, use the key 1o start
entering an additional measurement.

Also, use the Edit mode, try to turn off the display
data scrolling (it is a submenuof the DATA TC:
menu). Once you have scrolling turned off, you can
still scrofl the running list's data manually, using the

and (¥ Jkeys.

Clear the stored data, add 3 empty text channeis to
the end of the list, and rerun the list for about 10
seconds. Stop, and Recall to the printer. Observe
the spacing provided by the empty text channels:
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3) Data Te:

Comm Port 1

™ Print “Plot
O Comm Port 2
1 Pring T Plot
& RAM
2 Disptay
T1cn¥4ach
0 scioll 7 Plot

i .2 Alarms Only
1) Filter  Allow osly:
B 03 Date ) Alarms
P) Plot Setup:
Plot Windows
T M2 4

x Scans [Optional)
1274 8016

PO1E2IYSEVEAARCBET !
EREAY

HEal-atd
™
4) Channeis
Anulog Channels
Channet # (-4
Subcharaw} 4 116861y
e fovamplo
Digitad Channels
Chanuel # (3.3
Fume & Bate
Channet 9
Math (Pseudo) Charneds
Chagtoed s 80
Text
Channe! "1 (40 ey s

Group Channel Eantry

to imdhicate channel groups,
Example: o132

TR Wavewh Rew U7

WAVETEK Model 524

Channel List Creation Guide

| g
Sicir
2) Reading Mode:
Parallel 71|

Programmer:

1) Channel List Nam__e:
olliln

&?

[Serial X

Channel List Desc1por1. )

" One choice per row or column

O Additional or multiple choices are availabie
Note: Default choices are underlined (function or mode dependent)

5) Functions

v
s y o
2 Time Stamp every |}

G CHemp
30-t Only
3 Vi

‘ Piot S}rnhné\é 1327641k

K Ohs E
9. Continuity
13, Diode Chk =+

a. Pulse Widih
PTOPWo IShae
% Lagi

-1 or 50-2 ¥P 561
stdelauln ) Y0 Ade
o 2 Tewp 2 A #]
H| 3. dBde 2loAaede ]

22W

T VAN *1
M VAcHic i

Wik
dB facy

Ch 9 Time'Date
I8 HHMMSS
.~ 26, MDY

:‘; 27 M/ HM

~ 2K, Mititany
0 DAy diun

¥
"
*|
3
3

(4 &

FUMLINICY
CPeried FE) Channels
Ligilad fnpan
3t Digilat Gu
32 Anatogy Ow

t
Lipao 10 Clsar's

e it
ST iSha

Uise [, Therween Chan #s

*1. Multipiexed or mived functions

require added delay of at feast
Hittmy fi allow TRMN seftieing.

*2. FF inpuis source current.
*3 Do aot switeh chaannels or

fanctions when using Fvents,

4. Range chunging causing relay

clicks should have delay udded.

[

-1

=

N

=

I

-

6) Ranges

Ve or Vac

acAuls b 30mY UMY
d 3V e 30V Y
Obms

o Aute hUWKE 03K
ST SRR S 10 B N ) £139

oo 3MEE B30ML | AaeMQ
FOMKNEY K M0OMG

. Adc er Aac

A Al A R Aule A

o MimA E HimA

vodA A

Frequency

woAute b By o HEML

o TREY o B0KH, 1 HEKRHe
v A MHs BN

Time Iaterval or Pulse Width
acAute b B o 1Gme
LI VN D BTN
Period

o Awe b HERL O 1T 0Rs
G e fe0ms [T KDms

. Temperature 7€ or RED type

AR BEK o) B b
LT g8
T TEHID 39T 1M 3RS

YA denler a Veng and an Arng)

b MV B100Y
4l 3EnA BIU3A I DA

~

oo

k=2

7) Display Mods

AL Seale

Enter math chan# (0010

B, Min/Max

b Minimum
I Maximum

", Resofution

[ 3200 f 9999999

30220007 999999 (Higher sped)
33200 7 9uwyy

4w Burpraph

S 3399 W DigiBargraph

. Avernge

Vadue 11 # of Readings o
average (1-63335;
Valoe 2 Delay beiween avy
rendingx {01,545 4k

©. Belfa (zero, relative, offseq)

I el 4 reading
2 Dulaa 4 number
Vadue 1: 0% reference
3 Dedta reading
4 Deit nuher
Value | O rclerence

. O Chanaels

I Bimary 2 Hex 3 Octat
4o Bevmal 50 BCD 6. ASCH
7. Vit {fanalop sut only ),

A, Abarm: Enter Almm #
B. Pre-Delay

Vaiue: delay {(-343 8tks)
C. Tracking Out

Value: Tracking chan#f {5-8)
B, Vde Mods: [0MQ inpw Z
E. Temp Mods:

120 (defauity 2°F 37K 4°R
F. dB Mods {enter Reference 7)
aBm: 50,75.9083.11,125.135.150.
2S0.30.500.600 {default} 600,
HO0,800.900m 1000 (EBV L E200
dBW: 24%.16
(. Counter Sensitivily
AL Coupled: 1) 3mV 2} MimY
3 A0mV 43 3V
P Coupied: 63 1T
BYOMOSE2 9y 2
0 R400mY 1) +RO +40V
H. Time Int and Pulse Width Mods
I, Allgoupled o Riging edpe £
2.BDC coupied b Falling edge 1
1. Wait for trig:

a 2Mms b 2s oo s d, Tade!

L Digital and Aaalog Output Mods
Loinerement 2 Decrement

2 Complement

J. Digital lnput Mods: Tavent

{4) (5)

{6} (74

)

(7o) (843

(8u.1)

(P

ZFP
LFP
| P
101

vde
| dBde
TEMP

2V
2omV

(Users)

Channel # | Function | Range |Scaie| Display Mods |Alarm|Function Mods 54 Plotting
or Group Labelor Text { Type or Vulue | #0xx | Type Vilue #Axx | Type Value & 2 (44 Scude Favior | L00% Seale Factar
| ¥p Vdﬁ» Sv i)

[ ]

10

L
L

00

F mim)

Figure 6-7. Channel List Creation Guide for Exercis
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Exercise 6-3. Creating Block Programming and Copying Parameters

In this exercise, you will set up a list, named
BlocProg, having three different entries Each entry
in the list results in several measurements, through
the technique called biock programming.

Two measurement modules are assumed. Each
measuremeni module has a multiplexer ahead of it.
You may use any type of Wavetek multiplexers for
this exercise, and configure them as single ended,
or paraliel. (If you choose not to connect the multi-
plexers to the 52A inputs, short out the channel 1
and channel 2 multiplexer rear panel inguts.)

This exercise assumes certain conditions. I you
understand the rationales for the features used, you
will be able 1o exirapolate to your own application.
Do this exercise even if you have only one mea-
surement module, and no multiplexers - fallback in-
structions are provided. See figure 6-8, Creation
Guide for BlocProg. If you have only one measure-
ment module, change the second and third entries
in the list to channels 101-104 and 105-108.

There are two groups of 8 thermocouples, separat-
ed by a large difference in physical location. Be-
cause of possible radio frequency interference from
a nearby powerful broadcast transmitter, the two
groups of thermocouples may act as the ends of an
antenna. Because of the induced potential, it was
decided to assign the two groups of thermocouplas
to different measurement modules. Each thermo-
couple channel will be averaged for 10 measure-
ments before producing the actual reading.

One hypothesis is that there are only 12 thermo-
couples of one type available, but there are 4 therm-
couples of another type. After making the one entry

for the 8 channels on the first measurement module, -

you will copy the measurement parameters over (o
the first entry for the second measurement module.
The first entry for the second measurement moduie
will be for channeis 201-204. These channels will
also have type E thermocouples connected. But
channels 205-208 have a different type TC con-
nected, so the "range" parameter must be changed.

The measurement data will be sent to the display,
and stored in memory. You will set up the display
mode as 4-channel, with scroll,

Noteg:
Everywhere you see the finger

( W~ lpress the key shown next to it.

1. LDMM

< CHARMMEL LIST
<PEOGREAMS
“HELF

L

PN
T 4R
w g1 50

The list name will be "BlocProg”, so @ {"& ] until B

shows in the first character position. {Use if
you overshoot.)

HEW CHEMHEL
LIST HAME:
éUSE # KEYS)

@ Enter! to execute the letter,

(The entry of the rest of the name letters will not be
shown.You may shorten the name if you desire.)

@ [Enter] after the last letfer, to execute the name.

3. READIMG MODE:
<{Paraliel

T merial

o [Enrer],

4. DATA To:  REAM rew
< Comm Port 1

e,

“Lomm Port 2
w<Dizser Filter>

Chserve:




These are the two selections you want, so

Now you are back to:

FRM >
t 1
2hE

Observe - the selector symbols {> and <) for both

RAM and Disp (display) are dark. So

W¥FEnter] 1o exit the menu.
5. Observe:

FIRST CHAM #:

@[T | [c4].[1 ] [Erfer]. Observe:

1ot~

Mext Chi.

] [0, e ]

Observe:
Lo~
Hext Chiles
(@™ [Enter]
{Function Menu)
ide Temp -
S EE-T Okms >
wllac+dc £ dBE >
C [Range],
LR =3
LK TC = E e
<J & T
W™ [ Tisp 1.

<Scale Resol»
“Min  HAveragse @
<Max Deitar>

Huerage n RBdas

w<n=
<Dl &
HUERAGE COUMT:
(1-BEEZE
H=Mo HAug
W6 ], [Enter],

Ausrgsse n Rdas
< n= BO0RE
<Diy O.6088 =<

(™ [Enter] .

<Ecale  Resol
<Min  Average
<hax Delia>

{(Back at the display data modifiers menu.) @@ Fenyl.

Now all 8 channels have been programmed for E

thermocouples, and each will be averaged.

5.

1ot=-1es

Mext Chs

2 1 o). 0T .

181~10z: 281~

Hext Che

[ 2 ).[cx]. 4],
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-{@z: Spi- tocale  Eesolp
loi-le w1 “Min  Auverags >
< Hax Delts >

Haxt Chifog

{Back at the dispiay data modifiers menu.)

ist~1e3: Zoi-2o4 (o Mend] .

Hext Ch: 7. loi-1o2: 2e1~Log:
CAS= 28

Hext Che

2 ] [0 FE .

@[z ] os).[ 8 . el
Observe:
@ Fanc
loi-1o8: Ze1-Z2e4:
<l Temr @ ERE- 208
“Uac COhmz > ) P
SUac+de & db S Mext Chit
W@ [Rangel, @ [Enter].
n = & ER JT
<J * Trer E?BSE& iEﬁle}
@[ Cip .

No text is to be entered, The empty text entry is to
<Scale Resolr provide spacing on the printout later.
<Mirn HBuerazgse re
LHax Delta> (' end

8. loi~162: 2o1-Fa4:
Averasse 1 Rdas COE-Z83: T

L —— Haxt Cha
<Dl =

@[ o 1. To be another empty text entry.
GE Cou :
Hu%ﬁﬁégsés }HT 1a1-1ea: 281-Co4:
B=ro Aus COE-CBS: T
Mext Chir
W[5 1, [Enrer].

™ ~enu] which completes the empty text entry.
Aueragse N Rdes

= DOEGOE lai-los: Es1-204:
Pl B.0880 = cES-Zes: T $OT

Hext Ch:

(@ [Enter].
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9. @F [Meny] which completes the channel list

, "Scroling.l
creation.

<Lilear Run e

<List~F1 Edit>
Lhory REename >
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13) Data To:
2 Comm Port §
i OPrit T3Plot
B> Comm Port 2
g T Print T3 Plot

A ram
# Display

! oontkacn
BScrofl O Plot
22 Alarms Only

2 Filter
23 Data 03 Alarms

Allow only:

WAVETEK Model 524
Channel List Creation Guide

T 1vRE Wiweteh Rev 076

1) Channel List Name:

Blilo

Blilolei”r|
2) Reading Mode:

og9.L

§ena1 3 Parallel 7

"1 One choice per row-or colurnn

3 Additional or multiple choices are available
Note: Delault chotces are underlined (function or mode dependent)

P) Plot Setup:
Plot Windows
iy 32 14
3 Time Stamp every

x Scans (Opuonal;
27438716
il Symbals 32064

123485EPAARECDEF

BoXEB+EHED | ~G S

4y Channels

Arulog Chunnels

T Clunned # 114

§ — Subciuiene] # (G-

Yot suxamples

Digital Channels
Channel #1383

Time & Date
Chaanel

Math {Pseudod (hunnels
Chaneed Oan (3913

Texd

8O Contimntye

5) Functions

6) Ranges

50-1 ur 562 FP 34-1
o el 14 Ade
CTemp LA *f
3dBde T Awcede
B[+ Cifemp 22 Wile
§| F6-1 Oaiy 23 VAm

8 Vi 1L WAscwde #)

1, ¥deor Vac
woAuia b 0mY o MY
g3V o MV

I Ohms

AW bUEE ¢ 00
o ARG o MIREE f MR
B ML BO3OMEE 5 AsioME2

. Vagede
TodB
A {hime

Ch 9 Time/Baze
25 HHMMSS
26, MIAXY
2TMI HM
28 Matinury

290 DY s

H). Diende Chi

4

H

H

2

“2

#2

bl Evenis “1

POMHOMELE L MM
Adcoor Aac

oAt A T Al A
oA 30mA

v 3A L EOA

Frequency

aohue b [0y o TS

e

bl

£ Fregueney
13 Period FO Channeds

g T bng 3 Dgital epat
[ 15 L 1Skt i Ingisal Cus
Ta. Pulve Wi )32 Analog (e

G kb o BOREE F HHIKEL,
oo IME BoAMHy

. Time Enterval or Pulse Width
Ao b s o s

P

PT.PW o [ Shos
1R fopi

H

Lip o HFChar's 5

AL L § DO SR TN
. Perid

4

*§. Muitiplexed or mixed fenctions

g reguire added delay of at least

Auter b [0GWs . FINRS
s o BN £ E000ms
T. Tempersture FC or RTH {ype

7) Display
A, Seale

B, Min/Max

. Misimum

2 Maximum

1. Resolution
| 320EH) 7 9598094

FOR2K Ry
<. & Barpraph
5

D). Average

readings 10

oy

el % reading

20Dl % pumber
Vadue T (¥ refu

LDl reading

L Bl number

Mods

Erter muath chan# ({k.(99)

2OR2OKY S QUGS (Hipher sped)

32790 B8 Dip: Barpraph

Vaulue 10 # of Readings to

Vidue 20 Beiay bepween avy
E-545 K0k}
I, Delta tzero. relagive, offsets

EAN H Y

Vadue 1 relereney

8} Function Mods

A, Alarme Enter Alarm #

B. Pre-Tielay
Value: delay (0-5435.8{s)

C. Tracking Out
Value: Tracking chan# (583

D, Vde Mods: [OMCE input 2.

E. Temp Mods:
P20 (defaulyy 20F 1K 4R

Fo a8 Meds (onter Reference )
dBm: SO7590.93.11 125,135,150,
BSOS 000 (dB VL1200
dBW: 244,16

6. Counter Sensitiviey
AC Coupled: 11 3mV 2) 30mV
31 380mV 4 3V 530V
DC Coupled: 63 TTL 71 CMOSS
BPUMOSE? 9y +40mY
HE +400mY § 1) +88 +40V

H, Time and Puise Width Mods
1AL a Rising edpe I
2 DC coupled b Failing edge 1

1. Wait for trig:

Channed "7 10 p ey 100z b0 allow TRMS settleing, AR BK ] 4B o B F. 174 Chanrels w200 b 2s o Hild dadef
- iy N . *1. ¥P inputs source current, T e s boBmary 2 oHex 3 Qo 1. Bigital and Analog Output Mods
(‘,ruup Channel l‘:ﬂtr? *3. Do Aot switch chunnnels of [i. [OEHD 392 5 142 IS S bDecimal SBCD & ASCH 1. ncrement 2. Decrement
Jse [T Jhetween Chan #s functions when using Events. B YA tenter 3 Ving amd an Arngi 7. Voits tanator ou anlyi 3. Complement
to ndicue channe! groups, 4. Range changing causing refay EERRLE I PRI TAY A Digieal Input Mods: invert
Exumple: T1-E32 " elicks shouid have delay ndded, Al W0mA R 3A oA
) (5) (6 (7A) {(Tur) {8A) (8Ba1) (P)
Channel #| Function Range  |Sale| Display Mods |atarm{Function Mods|; Plotting
or Group Label or Text | Type or Value | #0xx| Type !  Value #Axx |Type Value  |& % Seale Factor 1% Scale Factor
10l- 108 | TempP | als
21-204| TempP aln)
-
205-208  Temp aja)
I CPrvtoud Ba
T N
.3
J
i
.
10}
M
mEw;
3

RS
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71 INTRODUCTION

Programs consist of channel lists {up to 255) that are
controlled by start conditions, scan intervals, stop
conditions and program end conditions. Each
program, when created, is assigned an unique user-
defined name. This name identifies the program
when stored in the Model 52A's internal memory. A
stored program can be run, edited, copied, and
deleted. This section describes how to create, edit,
run and delete a program. The channel fist used by
the program must already exist (section 6).

Paragraph 7.2 lists the program menu items.

Paragraph 7.3 summarizes the program menu
ftems.

Paragraph 7.4 summarizes program setup.

Paragraph 7.5 gives details on program menu
items. '

Appendix E-3 is the programs menu navigation
guide.

7.2 PROGRAMS MENU ITEMS

Below is an indented list of program menu items.
These items are discussed throughout this section.

Programs
Create New
New Program Name
Storage
Data
Lst/Pgm Names
Scan Numbers
Start
As Soon As Possible
Elapsed Time
Elapsed Time Till Start
Real Time
Set Start Time
Trigger
Trigger Type
Digital In
Trigger With Digital CH #
Trigger Value
I[EEE-488 "GET™
Portt Cnil-D
Lists to Scan:
Select the List

SECTION 7
PROGRAMS

Repeat Count
T-int Between List Repeats:
Scan Interval
Set
Continuous
Between Scans
Power Down
Next Scan Time
Monitor List
Stop:
Trigger
Digital In
IEEE-488 "Get"
Port 1 Cntl-D
Elapsed Time
Stop After Elapsed Time
Real Time
Set Stop Time
# of Scans
Program End
Run Prgmy/ List
Main Menu
Off
ReiData
Send Data To
Port 1
Port 2
& Clr
Piot
XY Plot
AAAAAAAA.P (Typical program example)
Run
Edit
Rename
Lock
List-P1
Copy



7.3 PROGRAMS MENU SUMMARY

ftemn Summary

PROGRAMS This main menu item ailows you to create a new program, edit an existing
program, or funs an existing program.

CREATE NEW Start creation of a new program.

NEW PROGRAM NAME; Assigns an unigue user-defined name o a program.

STORAGE Selects what data will be stored: just data.

START Selects programs stant conditions.

SCAN LIST GRP

SCAN INTERVAL

BETWEEN SCANS

STOP

PROGRAM END:

ASAP - Starts the program immediately.

Elapsed Time - Starts the program using a count down timer.

Real Time - Starts the program at a user entered day and time.

Trigger - Starts the program using either a digital input, IEEE-488 Group Execute
Trigger, or RS-232 control D.

Selects the channel list to be measured and the number of times and how often
the channel list repeats.

Repeat Count - allows entry of the number of times the channel list repeats.
T-Int Between List Repeat - allows selection of how often the channel list
repeats.

Selects how often the channel iist group repeats.

Contin - Continuously repeated channel list groups.

Set - Repeats the channel list group at an user-set time (days, hours, minuies,
and seconds).

Selects what the Model 52A does between scans of the channel list group. No
affect when continuous is selected.

Power Dowrn - Model 52A powers down between channel list groups,

Next Scan Time - Displays the time to the next channel list group.

Monitor List - Runs a selected channel list between scans of the channel list

group.

Allows selection of a programs stop conditions.

Trigger - Stops the program using either a digial input,IEEE-488 Group Execute
Trigger, of RS-232 Control D.

Elapsed Time - Stops the program using a count down timer.

Aeal Time - Stops the program at a user entered day and time.

# of Scans - Stops the program after a number of channel list groups.

Select what happens when the program ends.

Run PrgmvList - Selects of a different Program or Channel List that runs after
completing the original Program.

Main Menu - Returns the Model 52A to the main menu.

Off - Turns the power of the Model 52A off at the end of the Program.

RciData - Recalls program data at the end of the program. The data can be
routed to either communication port



ltem

Summary

AAAAAAAAP

RUN

LIST-P1

COPY

LOCK

An existing program to be run, edited, copied, or renamed. In addition, the
Program can be locked out; plus the Program setup can be printed on the Model
54 Printer.

Runs the selected program.

Sends the complete program setup to communication port 1 (Model 54 Printer).

Copies the selected program. The copied program must be given a new name.

Allows the program to "locked"” to prevent disruption of the program.

74 HOW TO USE PROGRAMS

9. Select the program stop conditions.
10. Select the end of program conditions,

This paragraph consists of a series of list that

describes:
Creating programs
Editing programs
Deleting programs

7.41 Creaiing a Program

To create a new program,
1. Locate and select PROGRAM from the main

menu.

7.4.2 Editing a Program,

To edit 8 program,

1. Locate and select PROGRAMS from the main
menu.

2. Locate the name of the program to be edited.
Select the program by pressing the key to the
left of the name.

3. Step through the program menus and change
the appropriate items.

7.4.3 Deleting a Program

2. Select Create New.

2- gn}er thg programs name, To delete an entire program,

- select the storage conditions. 1. Locate and select PROGRAMS from the main

5. Select the start conditions. _ menu.

6. Select the channel list scan group along with 2. Locate the name of the program to be edited.
each channel list repeat count and time Select the program by pressing the key to the
interval. . left of the name.

7. i‘i;aei?é;;i the channe! list scan group scan 3. From the "filing" menu, press the key to

. | nti .

8. Select what happens between scans. delete the entire program

7.5 PROGRAM MENU DETAILS

Selecting this main menu item allows the creation of a new, editing an existing,

To creaie a new program, select "Create New” ((C2_]).
To scroli through the existing programs, use the [a& [[9 1 keys. To immediately

FRUOGRAMS
Or rUNNiNg a program.
= Crezts Haw>
<Exampiel JF R
LExameie2 P B>
{Examrlez.F E>

run a Program, press the key next to the "R".
To edit, copy, rename, lock, or print a listing, press the key 1o the left side of the
desirad program.
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SET START TIME
DD HH:MMiSS

To enter a name for a new program, use the keys to scroll through the
character set. Press when desired character is found. Press twice
when name is finished (1-8 Chars}.

To select what data will be stored, select items from this menu. Normally (default}
all items are selected {arrow filled in 4). Deselect an item to prevent it from being
stored (arrow not filled in <) daia.

Deselect Data to not store the data.

Deselect Lst/Pgm Names [3_1to not store the program and channel list name.
Deselect Scan Number o not store the scan numbers.

When turned off these selections override the settings of the Channel List(s)
used in this program. Some PC spreadsheet programs cannot separate the
names from the data, so removing the non-data related stored information can
prove useful.

Selects the program stari conditions.

ASAP [E_1 (Default).Starts as soon as the run key is pressed, or as soon as the
program is called by another program.

To start with a time delay select "Elapsed Time" [(2°).

To start from a real time push 3,

To start from a digital trigger {must have Digital /O option) select "Trigger” [4_].

Elapsed Time Response

Enter the elapsed time in Delta Days (0-99), Hours (0-23), Minutes (0-59), and
Seconds (0-59) using the numeric Keys.

Real Time Hesponse

Enter the day in deita Days (0-99), and the real time in 24 hour mode: Hours (0-
23), Minutes (0-59), and Seconds (0-59).

Trigger Hesponse

Select program start trigger type.

Digital In

["Z requires at least one Digital I/O card (Option 50-14) to be present. This
could detect switch closures or logic transitions.

IEEE-488"GET"

(T3] (Option 50-13A required) will trigger the program starl when a "Group
Execute Trigger" signal is present on the IEEE-488 bus.

Port 1 {or 2} Cnit D

will trigger the program start when a Cntl D is sent to the Model 52A over
RS-232. The control character can be changed by selecting the Port and then
using the keys.

Select the digital input channel number. Option 50-14 must be instalfled in the
appropriate slot on the rear panel of the Model 52A equivalent to the channel
selecied. :



TRIGGER VUHALLUE:
{Hélénare}

T R P —

LISTS TO SCHM:
tChan kew to
selaect Lists
oL Listiz max)
SCAM LIST GRRP:
AHARBAREH  s00] >
<BEEEEEEE #0110
ALCCCCCRT #25Y >
LRVEDFJSL
<AHBHARAR
< BEEEEEEE
LCCCCCCCC
EEFEAT COLUNT:
CE-2Edopr Ca )
T-1I6T BETHWEEH
LIST KEFERTS:
2D HHEWMEbS

The trigger input can be from 1 to 8 bits in any bit patiern. Enter a 1 or 0 where
the input must match (MSb...LSb) and an "X" {{&] key) for a "don' care”.

Channel List Scan Group

Programs operate with one or more predefined Channel Lists (Chan List Scan
Group). -

Push the key to get list of available Channel Lists. From 1 1o 255 lists can
be accessed in a single program. lf more than three lists exist, use the
keys 1o scroll through the list. Each selected list can have a repeat count
muitiplier which will cause the list to be scanned more than once. To modify the
count, press the key 1o the right of the count indication (C7 38 Jor[(8 1) ¥
"X" is entered for the repeat count, the list will be scanned continuously (no
subsequent lists will be accessed) until the stop condition occurs or an alarm
occurs that has an EndList or go to List/Program response.

Select a channel list for the channel list scan group by pushing the key next to
the name of the desired list . Additional lists, if any, can be viewed by scrolling
with the keys.
Data routing codes are displayed to indicate the data output resulting from
running any available list;

"s" = Store data in internal RAM.

"x" = transmit data, Comm Port 1,

"t" = transmit data, Comm Port 2.

"p* = plot data, Comm Port 1.

Repeat Count Response

Each channel list can be repeated up to 254 times within each scan group.
Enter the number of desired scans.

Entering "X" with the key will cause the list to scan continuously ignoring all
subsequent lists until the program stop condition occurs or an alarm causes the
listto abort (EndList alarm response). .

Entering 0 will cause the list to be skipped altogether (used for program testing).

Hepeat Count Time interval Response

The time interval between each repetition of a Channel List can have its own
independent time interval. This is timed from the beginning of the list till the next
beginning of the list. The minimum time interval depends on how long it takes to
finish one scan through the list, _

Entering 0 or a time shorter than the minimum scan time will cause the list 1o run
at the maximurm rate it can until the repeat count is completed.

7-5
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Scan Interval

Scan interval is the time between each start of the Channel List Scan Group.
Minimum scan interval is how jong the Model 52A takes to scan all the lists in the
scan group.

Set

Enter the scan interval time in days (0-89), hours {0-23), minutes {0-59),
and seconds {0-59) using the numeric keys.

Contin

causes the Model 52A 1o scan as rapidly as possible the Scan Group until
the stop condition is reached.

Select what the Model 52A is to do in the time between scans.

Power Down

powers down the Model 52A beiween scans If the stop condition is a
digital input, these inputs are not monitored during power-down.

Next Scan Time

(3 displays the time to next scan (digital inputs monitored).

Monitor List

[C477 runs a monitor Channel List between scans. The monitor list ¢can be
channel list in the scan group or a completaly different channel list. Channel List
data routing should be used during the moniter mode.

Monitor List Response

This screen dispiays the channel list that will be run between scans.
To change the monitor Channel List, push [C4_].

Select program stop conditions.
Eiapsed Time
selects a tixed, elapsed time program duration.
Ffeal Time
causes the program to end at a real time.
# of Scans
selects a fixed number of Scan Group repetitions.
Trigger
(& _|stops on a digital transition or a Comm Port control signal.

Trigger Response
Select program stop trigger type.

Digital In

requires at least one Digital VO card (Option 50-14) to be present. This
could detect switch ¢losures or logic transitions.

IEEE-488"GET" {3 |} ({EEE option installed) will trigger the program stop when
a "Group Execute Trigger” signal is present on the IEEE-488 bus.

Port 1 {or 2) Cnti D{{_a_1 or (31} will trigger the program stopwhen a Cnll D is
sent 1o the Model 52A over R8-232. The conirol character can be changed by
selecting the Port and then using the Keys.

Select the digital input option channel number. Option must be installed in the
appropriate slot on the rear panel of the Model 52A.
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The trigger input can be from 1 o 8 bits in any bit pattern. Enter a 1 or 0 where
the input must match (MSb...LSb) and an "X" (L] key) for a “don't care".

Elapsed Time and Real Time Response

Enter the elapsed time in Delta Days (0-99), Hours {0-23), Minutes (0-59), and
Seconds (0-59).

Enter the day in delta Days (0-89), and the real time in 24 hour mode: Hours (0-
23), Minutes (0-69), and Seconds {0-59}. To use a "wildcard" push the key
to place an "X" in the desired position. For example, an entry of 00 0X:00:00
would start the program on the next hour.

# of Scans Response

Enter desired number of Scan Group executions from 1 to 65535 or push the
key (X) for continuous scanning. When continuous scanning is selected
only an Alarm (Run Program/List or EndList response) or the Program stop
condition will cause the Channel List to quit.

Select what happens at the end of the program,
Hun PrgnyList

runs a different program or a channe fist.
Main Menu

returns to the main menu at program end.
Qff

turns the power off at program end.
HelData

[_8 Jautomatically recall daia before the end .

Run Prgm/List Response

Select a program or channel list by highlighting the arrow next to the desired
program (.P) or channel list (.L) then pushing [Enter].

"EXAMPLE.L", a typical list, indicates the selected Channel List or Program fo
run at the end of this Program.
To change the selection push (4] .

RciData Response

To Select where the data is sent.
Port 1
outputs all scan data to the device on Comm Port 1 (or Printer).
Pert 2
2 ] output all scan data to the device on Comm Port 2.
&Clr
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clears the memory after transmission,

Pict

starts a "Y vs Scan#” plot to the printer on Comm Port 1.

XYPlot

("5 7 outputs an XY Plot to the printer on Comm Port 1. The plot parameters
must be set up previously from the Main Menu level "Recall Data” menus.

"EX-PRGM 00001" gives the name of the current Program and the next-to-run
scan number,

At=00 00:59:46 shows the elapsed time until the next scan will take place.
AT=00 13.07.28 indicales the real time the next scan will take place.

Stop

stops the current program

Monitor

changes the monitor mode .

Use the keys to scroll through the Programs. Then select the
program by pressing the key to the left of the program name.

Hun

starts the selected program.

List

outputs to Comm Port 1 an "as-programmed" text listing.
Edit"

modifies the Program.

Copy

[[a_] duplicates the selected program with a new name.

Lock

provides a scftware lock preventing disruption of the program.
Rename

[ 9 1 changes the name of the selected program.

Copy Response

Duplicates of the selected Program which must be renamed

Using the keys, scroll through the available character set. Press
when desired character is found.

Press when name is finished {1-8 Chars).

Changes the name of the selected Program.
Using the keys, scroll through the available character set. Press
when desired letter is found. Press when name is finished (1-8 Chars).



8.1 INTRODUCTION

Alarms are decision processes which ask the
gquestion: Has the measurement reached some
predefined conditions and limits, and if so, what is
going to happen?
Alarms make decisions based on several different
conditions:
is the measurement less than a threshold?
is the measurement greater than a threshold?
Is the measurement belween two thresholds?
ts the measurement outside two thresholds?
Alarms respond by
Alerting the operator with a fone.
Producing a digital output.
Running other channel list or programs.
Ending a channel list or jumping to another
channel list in a program.
Transmitting data over a communication port.
Printing data on the Model 54 Printer.
Using alarms
Create alarms using the main menu item:
"Alarms”. An alarm consisis of an alarm number,
conditions, and responses. This section covers
alarm setup.
Use alarms by attaching them o a channel
measurement using the function modifier: Alarm.
Change an alarm setup by using the main menu
item "Alarms” and selecting Edit.
Paragraph 8.2 lists alarms menus items.
Paragraph 8.3. summarizes the Alarm menu itermns.
Paragraph 8.4 summarizes alarm setup.
Paragraph 8.5 provides details on the Alarm menus.
Appendix E-4 is an Alarms Menu Navigation Map.

8.2 ALARMS MENU ITEMS

Below is an indented list of alarms items. These
items are discussed throughout this section.
Alarms
Program/Edit
Alarm #
Enable
On Transition
When True
OnError
Latch
Alarm True if
X=T1
X<T2
X<T1 OR X>T2
T1<X<T2

SECTION 8
ALARMS

Threshold:
T1
T2
Hys
Enier Value
T1or T2 Message

Hesponse
Tone
Test

LowF (Low Frequency)
MidF {Middle Frequency)
HighF (High Frequency)
Warble
Puilse
20s
£nd List
Go To ProgramyList
Gosub Channel List
Bigital Output
Digital Output
Send Data to:
Comm Port 1
Reading
MSG (Message)
Time/Date
1Scan of List
Comm Port 2
Heading
MSEG {Message)
Time/Date
1Scan of List
Display
Message Hold
Message (208)
RAM
Store in RAM
Feading
Msg (Message)
Time/Date
1Scan of List
Copy
Copy From
Copy to
Enabie All
Disabie All

8-1



8.3 - ALARM SUMMARY

item Summary

ALARMS This main menuy itermn allows the setup of alarm condition.

gROGRAM/EDlT Adiows creation of a new alarm setup or modification of an existing alarm setup
ALARM # Allows selaction of the alarm number (1 through $9).

Axx Allows selection of trigger conditions when alarms are true . Alarms can respond

ALARM TRUE IF:

THRESHOLDS:

RESPONSE:

SEND DATA TO:

COPY

ENABLE ALL

DISABLE ALL

to transitions through threshold levels (On Transition), to true conditions (When
True), and to channel errors (On Err). Plus the alarm can latch on {Latch). In
addition, the entire alarm can be selecied or deselected (Enabled).

Allows selection of alarm trigger conditions. Alarms can trigger when data is
greater than a threshold level {X>TT), when data are less than a threshold level
(X<T1), when data is outside a threshold "window" (X<T7 or X>T2), and when
the data is inside the threshold "window” (T71<X<T2).

Allows entry of threshold values (77 and T2) which are absolute values and
multiplier; for example, a threshold of 70 can represent 70 volts, 70 degrees, or
70 ohms. In addition, a dead band (Hys) and message (71 MESSAGE) can be
added to any threshold.

Allows selection of the alarm's response which can be audible alarm (TONE},
digital output (DigQ}, another channel fist or program without returning
{GotoPrgmy/List), running another channel list {Gosub Ch List), or stopping the
channel list which, if in a program, jumps to the next channel lost or stop
condition or, if in an independently running channel list, returns to the Main
Menu (EndList).

Allows selection of where the data, message, or time will be sent: Comm Port 1
fransmits daia o the Model 54 Printer, Comm Port 2 transmits data either the
opticnal RS232 or IEEE-488 port, Display shows the data on the front panel
display RAM stores the dafa in internal memory.

Aliows copying an existing alarms setup.

Enables all alarm setups.

Disables all alarm setups.




8.4 HOW TO USE ALARMS

This paragraph summarizes :
Creating alarms.
Alarms for time.
Alarms for a date.
Alarms for digital inputs.
Changing alarm setups.
Using alarms.
Disabling alarm setups from the channel
measurement.
Delgting entire alarm setups.

8.4.1 Creating Alarms

Before creating alarms, use the "Alarm Creation
Guide" (Appendix D) to identify the alarm parameters
you want. Paragraph 8.4 provides detaiis on the
alarm menus.

To create alarms,

Locate an select Alarms from the main menu.
Select ProgranvEdit.

enter the alarm number.

Select the alarm conditions.

Select the limits and thresholds.

Select the alarm response,

Select where the alarm data is to be sent.

NE O

8.4.2 Alarms For Time

For alarms ¢n time (Time/Date - Channel 8}, enter the
threshold limit value (F1 and T2) in seconds from
midnight,

For example: To sound an alarm a 8:00 a.m., enter
the value as 28800 {60*60°8) for 28,800 seconds
from midnight.

8.4.3 Alarms For a Date

For alarms on the date (Time/Date - Channel 9), enter
the threshoid imit value (T1 and T2) as the Julian
date. In entering the Julian date remember io take
into account whether or not it is a Leap year.

For example: fo sound an alarm on January 26th,
enter the value as 026.

8.4.4 Alarms Digital Inputs

For alarms on a digital input byte {chénnei 5,8,7, and
8), enter the threshold value (T1 and T2) as a decimal
value.

For example: to sound an alarm when the input byte
is 00100011, enter the decimal value as 35.

8.4.5 Changing Alarm Setups

To change alarm setups,

1. Lecate and select Alarms from the main menu.

2. Select the alarm number. Use the
cursor keys to step through the existing alarms
numbers.

3. Select Program/Edit.

4. Step through the alarm menus. Locate and
change the deasired alarm conditions.

8.4.6 Using Alarms

To use an alarm attach it to a channel measurement
in a channel list {(section 8). Only one alarm can be
attached 10 a measurement. When an alarm number
is selected, its parameters are not displayed; so it is
important to record the alarm parameters on your
"Alarm Creation Guide" Alarm threshold limits are
functicniess values; that is, a vaiue of 1000k can
represent 1000 k& or 1000 kHz.

To use alarms,

1. Set up the channel list and the channel
measurement: channel list, channel number,
function, etc.

2. Select the funclion medifier: Alarm.

3. Select the alarm number (use either the
numetic keys or the cursor keys).

8.4.7 Disabling Alarms In a Channel
Measurement

To disable alarms that have been attached to a
channel measurement.

1. Select the channel measurement in the
channel fist (see Channel List - Editing).

2. Press the [Meds] key 1o bring up the menu with
Alarmon it; 4 Hlarm will be highlighted
when the alarm is selected.

3. Press Clear] 10 deselect the alarm.

4. Press to return to the measurement
dispiay.

Or,

g

Locate and select Alarms from the main menu.

2. Locate the alarm number used in channel
measurement,

3. Siep to the "alarm type" menu and deselect

Enable (not highlighted: Enabled »).

8.4.8 Deleting An Entire Alarm Setup

To delete an entire alarm setup
1. Locate and select Alarms in the main menu.
2. Locate and select the alarm number to be
deleted. _
3. Delete the setup by pressing the key.
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8.5 ALARM MENU DETAILS

This paragraph provides reference material on the
alarm menu structure. In general if selecting an item

next menu, press the key. Usually, the
backs up a menu in some ¢ases directly o the main

from a menu does not advance automatically to the menu.
ALARMS: Copg > Alarm Setup
Froaram/Edit
E"?’f’l? b HII To create a new alarm or edit an existing alarm, push
i=able AL For a copy of any alarm, push [&_1.

To disable all alarms {useful for testing Channel Lists without alarm responses),
push{“a_]. To enable all alarms, push [2_].

ALARM # (=) Alarm Number

=]

Egéﬂép thémz%-ﬁ" Complete alarm setups are identified by their alarm numbers. There are 99

H#C -39 . possible alarm number (1 through 99). Enter new alarm number using the
numeric keys. Existing alarms can be found using the scroll Key. Any
displayed alarm number can be edited by pushing [Erter}. Unneeded alarms can
be deleted by pushing [Clear].

HO4 2 Enablelk Alarm Type

<0n Transition

e Trus This menu selects the types of alarms.

<OrErt Latch? On transition alarms (push [_2_]) responds when the "input” passes through the
alarm threshold conditions.
When true alarms (push } respond as long as the input meets alarm
threshold conditions.
On Erralarms (push [[4_]) respond to channel measurement errors . Applicable
errors include: overload/overrange, underrange or trigger time out (counter
functions), and Math Channel caiculation errors.
Enable {push 8 ]} is required for the alarm to operate.
Latch ([_8_]) will cause the alarm response to operate continuously until the
Channel List is terminated or manually reset (2 » | key while the List is running).

@%iﬂ;‘? TRUE IF: When True Response

1piTl TIZK S}TE 7 For Alarm true when the data is greater than a threshold level, push[2 ],

LHEITL or KiTE For Alarm frue when the data is less than a threshold level, push [(3].
For Alarm true when data is outside a window, push [ 4.
For Alarm true when data is inside a window, push "8 _].

THEESHOLDS = Threshold values are entered using either the numeric keys or the

L8 1 A — cursor keys. Threshold values are functionless, that is, 800k can represent

GIE e 800K or 800kHz.

AHus Enter the alarm thresholds by selecting T1 (("2_1) for single threshold alarms.
Select T2 ((8_]) for dual {(window) threshold alarms.
Hysteresis (dead zone) can be added to any thresheld by pushing (T4 1.

EHTER LALUE: Enter a numeric value using the [6.7]{ 8 Jand [ Jkeys.

f.f..lfemv i QE N To enter a negative number, push the[¥ ] key before entering the number.

O 3 ¥
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To enter a value less than zero, first enter a zero then add the decimal point.
Use the scroll key to enter multipliers (k,M,u,m).
To clear a number, use the [Ciearikey



Tl MESSAGE ©:

T2 MESSAGE %:

AN AN o]
T=rO
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W [T
e

END DATAR TO:
Comm Port 1
Comm Port 2
Display RAM>

After the threshold is set a message can be entered that appears when the alarm
conditions are true.

Using the L& 1] scroll keys to step through the character set, entera 1 to 3
line message (42 characters maximum). Push to accept the message.

Alarm Hesponse

This menu selects what happens when alarm conditions are met.

For an audible Alarm, push[_8s_1.

For a digital output (digital I/O option) suitable for driving logic, lamps, or relays,
push .

Push to jump to a new channel list or start a new program (no return).
Pushing allows a subroutine running of a Channel List (returns).

Selecting "EndList" (2]} will stop the current Channel List and go on to the next
list or the Stop condition if in a Program, or will return to the Main Menu if the
Channel List is running independently. When no menu items are selected, the
channel list continues to run after the alarm conditions are met.

Tone Response

Set the tone, push (low frequency), (mid frequency),or (high
frequency) o select the base frequency.

Push {warble},or [C8_]({pulsed)io modulate the tone.

Push 6 | (test) to preview the tone selection.

Push [ 91 (20s) to limit the tone output to 20 seconds regardiess of the alarm
remaining true or if #t is latched.

Digital Quiput Response

Select the digital I/O channel number. Option must be instalied in the appropriate
siot on the rear panel of the Model 52A equivalent to the channel selected.

Enter the desired digital output value {binary) using the or numeric

keys. Use the key to enter a "don't care"” (X). When the alarm is true this

pattern will appear at the digital output port selected {"don't care” outputs remain
unchanged). When the alarm is not true the pattern will be complemented. Note:
Initially, on power up, the digital outputs are deenergized (lightly pulied up) until
set by a direct digital write or an alarm.

Alarm Data Routing

A true Alarm will send data, messages, or time to any or all data ports, internal
RAM, and/or the display. _

Push to send to the device on Comm Port 1.

Push (73 Jfor Comm Port 2 (IEEE-488 or RS-232 if installed).

Push {_4_lto send the Alarm messages to the Model 52A L.CD (defaul).
Push[_8 ] to store in internal memory (RAM).
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Comm Port 1 and 2 Hesponse

These two menus select what will by sent to the communication ports.

Pushing transmits just the alarm reading.

Pushing [ 3 _ltransmits the time and date.

Pushing fransmits the alarm message.

Pushing [ 4 ] transmits the entire Channel List. This response will be ignored if
the Channel List data is already being transmitted io the selected Comm Port.
Any or all responses can be selected.

Display Response

The LCD will display the reading if enabled by the channel list independent of this
menu.

If the message is also desired on the display, pushi_2 1, [_3 jori 4 ]

When [_Z_Jis selected, remains on the display until acknowledged by a push of
the key.

When [3 Jor is selected, a temporary message (5 or 20 seconds) will be
displayed then the normal display mode will resume.

RAM Response

This menu selects what will be stored it the Model 52A’s internal memory.

Push [2 to store just the alarmed reading.

Push to store the time and date.

Push to store the alarm message.

Push to store 1 scan through the entire Channel List. Any or all responses
can be selected.



9.1 INTRODUCTION

A math channel takes real-time channel list mea-
surements, processes them, and displays,
fransmits, or stores the results. A math channei
uses either a user entered function (formula) or
table. The function can be used for either
interchannel calculations or scaling.

Interchannel calculations use a function (formula)
which processes measurements from several
measurement channels. In this case, the math
channel is inserted in a channel list just like any
other channel measurement. An example of an
interchannel calculation would be calculating

SECTION 9

MATH

Paragraph 9.2 lists the math channel menu
items.

Paragraph 9.3 summarizes the math channel
menu items.

Paragraph 9.4 summarizes math channel
setups and use. _

Paragraph 9.5 gives details on math channel
menu items.

Paragraph 9.6 provides a table example.

9.2 MATH CHANNEL MEMNU ITEMS

Below is an indented list of items. These items are
discussed throughout the section.

power supply efficiency by measuring both the Math
input and output power and using the math Oxx Math
channel (Channel 0) to calculate the efficiency. Function

O0XX= (Enter function)
Scaled measurements use a function (formula) Enter Label
which serves as a constani. Scaled measure- Initial Variable
ments are used with an individual channel list Set
measurement. An example of a scaled measure- Scaled
ment would be converting the current from a Prompt Cnce
pressure transducer to PSI (pounds per square Prompt Always
inch). Table

Oxx Enter XY
The table is a look up table with from 2 to 65535 Enter X Value
pairs (X, Y) of points; the Model 52A interpolates Enter Y Value
between points. A table, like the scaled Copy
measurement, is used with an individual channel Copy to Math Channel #:
measurement. Each point consists of two values: Relabel
the X (measured) value and the Y (desired) Enter Label
reading. When creating the table, the user must
enter both values. An example of a table would be
thermocouple linearization table for a
thermocouple type not included in the Model 52A's
internal tables.
9.3 MATH MERNU SUMMARY
ftem Summary
MATH This main menu item allows creation and editing a math formula.
MATH CHANNEL This menu allows entry of the math channel number. |t allows creation of a

new math formula, and modification of an existing math formula. If a math
formula already exists, the math channel number is displayed.



Iltem Summary

Oxx MATH This menu seiects the math channel iype..
Function - Allows entry of a simple math formula for scaling or interchanne!
calculations. The formula may contain a variable X which can be obtained
from the first measurement, set to an initial value, or prompted for user

input

Table - Allows creation of a linearizing table with up to 85535 XY pairs.
Copy - Copies the selected math channet formula or table with a new math

channe! number.

Relabel - Allows the selected math formula or table o be relabeled without

reprogramming.

ENTER LABEL: Allows the formula or table to be assigned an unique name.

9.4 HOW TO USE THE MATH CHANNEL

This paragraph consists of a series of list the de-
scribes:

Creating a Math Channel Function

Creating a Table

Editing & Math Channel Function

Editing a Math Channel Table

Deleting a Math Formula

Deleting an Entire Table

Using the Math Channel for Interchannei

Calculations -

Using the Math Channel for scaling

Using the Math Table

9.4.1 Create & Math Channel Function
{interchanne! Calculations or Scale)

To create a formula,

1. Locate and select Math from the main
menu.
Assign the math channet number.
Select the math channel type: Function
Enter the function {formula).
if the formula is used for interchannel
calculations, enter the channel numbers,
constants, and functions.
if the the formula is used for scaling, enter
the variable X {scaled value}, constants
and functions.
5. Assign the label.

L

9.4.2 Create a Table

To create a table,

1. lLocate and select Math from the main
menu.

2. Assign the math channel number.

3. Select the math channel type: Table.

4, Enter the X and Y values for the table,
Enter each pair.of values until all desired
XY points are entered,

5. Assign the labsl,
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9.4.3 Editing a Math Channel Functlon

To edit a math function {formulaj,

1. Locate and select Math from the main
menu.
Use the keys 1o locate the
desired math channel number.
Use the key to step through the math
channel type menu.
Press key. A blinking cursor
appears at the end of the formula.
Keep pressing key until the item to
changed is cleared. All items in the
formula will be deleted.
6. Enter the new item followed by the rest of

the formula.

A

9.4.4 Editing a Math Channel Table

To edit a math table,

1. Locate and select Malh from the main

mer.

2. Use the keys to locate the
desired math channet number.
Use the key fo step through the math
channel type menu.
Use the keys to step through
the XY points.
To change a XY pair, locate the XY pair
and select themn by pressing the key to the
left. Enter the new values.
To delete a XY pair, locate the XY pairand
press key.
To insert a XY pair, locate the XY pair,

IS

press the key, and enter the value.

9.4.5 Deleling a Math Formula

Method 1 To delete a math formula,
1. Locate and select Math from the main
menu.
2. Use the t0 locate the desired
math channel number.
3. Next the math channel type {function high-
lighted) menu appears.



4, Press key and delete the entire
formula.

Method 2 To delete a math formula,

1. Locate and select Math from the main
menu.

2. Use the to locate the desired
math channel number.

3. Usethe key to step through the math
channel type menu.

3. Press key and blinking curser

appears. _

4, Press [£:] key to stop the blinking
cursor.

5. Press key and dejete the eniire
formuia.

9.4.6 Deleting an Entire Table

To delete a math table,

1. Locate and select Math from the main
menu.

2. Use the to locate the desired
math channel number.

3. Next the math channel type (table
highlighted) menu appears.

4. Press key and delete the entire

- 9.4.7 Using the Math Channel For

Interchannel Calculations

To make interchannel calculations,

1. Create the math channel formula.

2. Create the channel list using the channei
measurements used in the math channel,
Measurements must precede the math
channel.

9.4.8 Using the Math Channel For
Scaling

To make scaled measurements,
1. Create the math formula - include the
variable X.
2. Create a channel iist with a channel mea-
surement using the display modifier:
Scaled.

9.4.9 Using the Math Channel Table

To use the table,
1. Create the math table.
2. Create a channel list with a channel mea-
suyrement using the display modifier:

table.

Scaled.

9.5 MATH CHANNEL DETAILS

Begin by selecting or entering the math channel number. Valid numbers are
Use the keys 1o scroll through the existing Math Channels, or
Use the key to delete unwanted Math Channels.

MATH CHANNEL & Math Channe! Number

lxx Labei(e) '

(1-99) "MATH"

2R 110 99.

use the numeric key to enter the number.
Math Channel Type

1] ) MATH

?;gg?; 1on Select the type of math channel operation.

{CoPy Relabel>  [unetion

enters a simple formula for scaling or calculating interchannel
relationships..

Table

enters a linearizing table of up to 85535 XY pairs with interpolation
hetween the points.

Copy

["a_} duplicates the selected math channel and requires the entry of a new
math channel number,

Relabel

(.87 changes the channel label without reprogramming the function or
table.



RIABLE INIT:

romet Once
rompPi Alwavs

Ua
{Set Scaled>
<P
<P
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Function Response

This menu is used fo create the math formula for interchannel calculations
and scaling.
Number keys
[ &1~ [Ce” Jenter constanis. Numbers less than 1 must be preceded with
a 0 {for example: 0.2345).
Negative Numbers
Use the [£ Jkey to enter negative numbers.
Formula Functions
CaTkey, key, or [Func] key steps through the functions :

+ addition

- subtraction

*  multiply

¢ ) Parentheses

/  divide

¥ square roof

X scaling variable

Press Enter]to accept the function,
Channel Numbers
aliows entry of a channel and subchannel as part of the formula.
For a front panel input, enter only the channel number. For example:
which is displayed as 2 ¢.
For a rear panel input, enier the channel number and 00. For example:
[Erani[ 2 i{o r][0 &ifEnter] which is displayed as 2 :08. -
For a multiplexer input, enter the channel and subchannel number. For ex-
ample; [crani[ 2 [ 1 Ji 8 Jwhichis displayed as 2:18.
To specify a specific reading of a channel, use the [Rangelkey and enter the
reading number. For example: [Cran]{_ 2 ][ 1 ][ 8 [{Rangei[ 4 | whigh is
displayed as 2 18#4. This example will use the fourth entry in the
channel list of multiplexer input 18 on channel 2.
Change Formula
To change a formula ,use [Cear]. When finished push Enter].
Delete the Entire Formula
To delete the entire formula push which will go back one menu, then
(Ciear]. '

Use the keys to assign up lo a four character label to the
formula or table. Anytime this math channel is used this label will appear.
This same menu appears when Relabelis selecled.

Scale Response

If the formula contains a scaling X,

Set

[ 2 lpresets the variable X in a formula.

Prompt Once

prompts the user to enter the X value on only the first pass through
the channel list.

Prompt Always

prompts the user to enter the X value on every pass through the
channel list.

Scaled

[(7]scales one or more scaled channels.
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ENTER VARLUE:
(#for k;Msu-m>

Set Response

Numeric Entry

Use the numeric keys 1o assign the initial value for X in the formula.
Negative Numbers

To enter a negative number, push the [2=key.

Numbers Less Than Zero

To enter a value less than zero, enter the zero first then the decimal point.
Multipliers

Use the scroll key to locate and enter multipliers (k,M,u,m),

Reset

if the Reset is selected in the menu of the channel list, X will returnio

this value.
Defaults to 0.

Prompt Once and Always Response

This menu appears during a channel list when Prompt Once or Always is
selected.

Numeric Entry

Use the numeric keys to enter the value.

Negative Numbers

To enter a negative number, push the key.

Numbers Less Than Zero

To enter a value less than zero, enter a zero first then the decimal point.
Multipliers

Use the scroll key to enter multipliers (k,M,u,m).

Table Response

To creats a table,

X .

[2 Jallows entry of the X value. The X value is the measured reading.

Y

allows entry of the Y value. The Y value is the desired or displayed
reading.

Order of Values

Start with the smallest value in ascending order.

Up 1o 65535 XY pairs can be entered. The Madel 52A will interpolate
between points. When finished entering the last pair push to end.

Table X/¥ Value Response

Numeric Values

Enter the numeric value using the [6 11, through [[8_] and [ =] keys.
Negative Values

To enter a negative number, push the [+ key first.

Values Less Than Zero

To enter a value less than zero, enter a zero first then the decimal point
key

Muitipliers

To select a value multiplier, use the key the select and enter
muttipliers (k, M, u, m}. ' .



COPY TO MATH c R se
CHANNEL #: opy rieskon
(1= 993?"‘ @) Enter an unused Math Channel number (1-99) or use the [ % ] keys to
find empty Math Channels.

9.6. MATH CHANNEL EXAMPLE

The following example illustrates how to setup and use a math channeltable. This example consists of step
by step instructions on creating the math channel table, on creating a channel list to use the math channel
table, on connecting the device used in the example, and on running the channel list which uses the math

channel table.

Examplie 9-1

Temperature Sensor Linearization Using a Math Table

This example uses the math channel's table to lin-
earize a cryogenic silicon diode temperature sensor
(Omega Engineering CY7 series) over a 1.4 °K {o
100 °K {degrees Keivin) temperature range. Exam-
ple 91 illustrates how to create a math channel
table, how to use the table in a channel list, how to
cennect the sensor to the Modet 52A, and how to
take the measurements,

The solid arrows = and 4= point to menu items or
kevs that must be selected or pressed.

CREATING THE MATH CHANNEL TABLE

The following provides a step by step example of
how 10 create a table. This table will be used in the
channel list which will be created later in this exam-

ple.

1. Press to turn on the Model 52A and select
MATH from the main menu.

<CONFIGURATION
= <MATH

{ALARMS
<TRACKING
2. Enterthe Math Channel Number.

MATH CHANNEL :
Ixx Label($)
¢ 1—99%2"P1F1TH'

1

Press to enter the math channel number
{7); then press [Enter]. :

3. Select table.

o7 . MATH
4Function
=»<{Table Delete>

{CorPy Relabel>

8-6

4,

Press and begin entering the table's val-
ues.

Select X and enter the value.
o7 ENTER %y

Point 0001
» {X=
Y=
ENTER TABLE
VALUE =
Next enter the value:
[ i [==]. s f 2 [ 8] [ 11, and

[z 1.
To correct an entry error, use the key to
back up over the error and then use the numeric
keys to enter the correct value.
Press to accept the X value.

Select Y and enter the value,

Enter the value:
[11.=F=1.0a] and [od].

Press 1o accept the value.



Poin
(¥

Y= 1
The X or Y point can be changed by selecting X
orY and entering the new value.

| R
P

Press to advance to the next pair of
points.

Enter the next pair of points.

Select X and enter the value,

a7 ENTER sy
nt 0062

Enter the value:
i1 p2xe] i 8 1.9 J.i5wen),i 2], and

1]
Press to accept the X value.

Select Y and enter the value.

o7 | ENgGEGRE XY

Point

{(X= 1.6952100¢
B {Y=

ENTER TABLE

VALUE & '

Enter the value:
i1 | [=-:1.8 ] and {0 &].

Press to accept the Y value.
07 ENTER xsvw

Point 0082
{X= 1.69521
Y= 1.60000

Press to advance to the next set of
points.

Enter the next pair of poinis.

Select X and enter the X value.

FPoint 8603
= {¥= '

Y=

ENTER TARBLE

UALUE =

Enter the value:
L L[zl Ts 1l e[t 3. 7], and

71
Press to accept the X value.

Select Y and enter the value,

07  ENTER X,y
0083
1.691770

Enter the value:
L1 ].[x-].[8 ] and [0 7].

Press to accept the Y value.
g7 . ENTER x,w
Poi 0063
<x=  1.691770
Y= 1.8000800

Press to advance to the next pair of
poinis.

Continue adding the X and Y values for points 4

through 82 (see table 9-1) using the steps
demonsiratedinitem 4, 5, or 6.

Tabie 9-1. X and Y Points

Point X Value Y Value
4 1.68786 2.00
5 1.68352 2.20
6 1.67380 2.40
7 1.67376 2.60
g 1.66845 2.80
9 1.66292 3.00

10 1.65721 3.20
11 1.85134 3.40
i2 1.84529 3.60
13 1.63905 3.80
14 1.63263 4.00

15 1.62602 4.20



Table 9-1.

X and Y Points (Continued)

Table 8-1. X and Y Points (Continued)

Point X Value Y Vaiue Point X Value 'Y Value

16 1.61820 4.40 68 1.07402 48.0
17 1.61220 4.60 69 1.07053 50.0
18 1.60508 4.80 70 1.06700 52.0
19 1.59782 5.00
20 1.57928 550 71 1.06346 54.0

72 1.05988 56.0
21 1.56027 8.00 73 1.05629 58.0
22 154097 6.50 74 1.05267 60.0
23 1.52166 7.00 75 1.04353 65.0
24 150272 7.50 76 1.03425 70.0
25 1.48443 8.00 77 1.02482 75.0
26 1.46700 8.50 78 1.01525 80.0
27 1.45048 9.00 79 1.00552 85.0
28 1.43488 8.00 80 0.89565 $0.0
28 1.42013 10.0
30 - 1.40615 10.5 81 0.98564 85.0

82 0.87550 100.0
31 1.36287 11.0
32 1.38021 115 After all the points have been entered, press
33 1.36809 12.0 Enter] tWice.
34 1.35647 12.5
35 1.34530 13.0 UARIABLE INIT
36 1.33453 13.5 {Set Scaledp @
37 1.32412 14.0 <{Promrt Once
38 1.31403 14.5 {Prompt ARiwayvs
38 1.30422 15.0
40 1.29464 155 Press [Enter] once.
41 1.08527 16.0 Enter the Math Channel's label.
42 1.27607 165
43 1.26702 17.0 ENTER LABEL:
44 125810 175 U%ﬁﬁ%ﬂtﬁess )
45 1.24928 18.0
46 1.24053 185 ————
47 1.23184 18.0 :
48 129314 195 %%e La lor [ ] key {0 locate the first letter
49 1.21440 20.0 ’
80 1.19645 21.0 %ETER.‘LQBEL :)
51 117705 | 220 THaTHN ST
K2 1.15558 23.0 s .
53 1.13508 24.0
54 1.12483 25.0 Press to accept the letier d and to move
55 1.118986 26.0 on to the next character.
56 1.11517 27.0
57 111212 28.0 Use [ & Jor ¥ ] key to locate the letter "g".
58 1.10845 29.0
59 1.10702 30.0 %ﬁTERAL,QBEL )
80 1.10263 32.0 se eus

"MATH"

61 1.09864 34.0 de__.
gg 133?3? gg:g Prass to accept the letter e and to move
84 1.08781 40.0 on 1o the next character.
gg Iggggg 342;8 Use & Jor %] key to locate the letter "g".
67 1.07748 48.0



Press to accept the letter g and to move
on to the next character.

Use (& Jor key to locate ihe letter K",

ENTER LHBEL
Use & Kevs)
"MATH"
degk
MHTH CHHNN?

oxx L.ab
(1-99) "deg
a7

Ls
(%)
K"t

10.Press 1o return 1o the main menu.

CREATING THE CHANNEL LIST

This portion of exampile 9-1 illustrates how fo set up
a channel list to take the measurements needed o
use the math channel table created in the previous
portion of this example. This example assumes
that the Model 52A used contains an Option 50-1
measurement module in channel 1 and an Option
50-1 or 50-2 measurement module in channel 2.

1 Press {0 turn on the Model 52A and selact
CHANNEL LISTS from the main menu,

<DMM

= 4CHANNEL LISTS
{PROGRAMS
{HELP

2. Enter the name of the new channel list (degK).

NEULCHHHNEL
s

Use the or key to locate "d" and
press to accept the character.

L]
mD
X
nm
AW 1)

Use the or key to locate "e" and
pt the character.

Use the or key to locate "g" and
press to accept the character.

NEW CHANNEL

~
o
i
[T Hi
mD

Use the or key to locate "K" and
press to accept the character.,

Press to advance to the next menu.

To correct an entry error, use the key to
back up over the error and then use the [&.
[# land Enter] keys 10 enter the correct char-
acters.

Select the parallel Reading Mode (default).

READING MODE:
= {Parzllel
{Serial

Press to advance to the next menu.
Select the data routing destination: display.

DATA TOo: RAM>
<Comm Port 1

= 4Disp Filter>
Select the display opt'ions.

DISPLAY: 0Q+f>
<I-Alrhanum-4 Pk &«
<Plot Scroli>
{RAlarms Only

Press to advance 1o the next menu.

Enter the first channel setup.

FIRST CHAN #:
(Push "Disp”
for Help?

Press to select the first channel number.

FIRST CHAN #:
(Push "Disp™”
for Help?

-
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Press to advance to the next menu.
Select the function: Ohms.

{Ude s Temp>
<Vac Ohms b 4
<Vac+dc dB>

Press [rangel to sefect a range.
Select the range: 300kQ.

{AutoRne 3ka>
<380 30k0>
{38060 300kO P &

Press to call the function modifier menu.
Deactivale Active; the arrow will not be high-
Fighted. With active not selected, the Model
52A will not store the data taken by this chan-
nel.

{Delay Active)®
{Alarm Resetl>
Track Catl >

Press 10 accept the first channel's setup
and advance 1o the next channel's setup.

Enter the second channel's setup.

1ep

Next Ch:i.

Press {0 select the second channel num-
ber,

{rpsz

Next Ch:iz2.

Press to advance to the next menu.
Select the function: Vdc.

s {Udc <%
<Vac
<Uac+dc dB >

Press to select a range.
Select the range: 3V

{AutoRneg Uk «
<36V 30U >
<386V 360U >

Press to advance to the display modifier
menu.

Select Scale.
= {Scale Resol>
<Min Average?
<Min Delta>
SCALE USING:
dxx  Label(%$)

1-995 " "

Press to use math channel number 7;
then press [Enter].

Resol >
i Rverage?
in Delta>

Press [Enter] twice.

1¥p 2 2Fp:

Next Ch:.
Press [Enter].

"degkK.L"

Clear Ru

< AN P
<List-Pl Edit>
{Copry Rename,

Press 1o return to the main menu.

CONNECTING THE SENSOR TO THE
MODEL 52A

Before running the channel list "degK", connect the
cryogenic sificon dicde temperafure sensor (Omega
Engineering CY7 series) to the Model 52A as shown
infigure 9-1.



Measurement Module
Channe! 1
Current Source

{ ICI—H:

Measurement Module
Channe! 2
Voltage Sense

{ | CHz2 A

Sensor

\_/\\

Figure 9-1. Sensor Connections

TAKING THE MEASUREMENT

After crealing the math channel's table, creating
the channel list, and connecting the sensor, the
actual measuremenis can be taken.

1.

Press Power] to turn the Model 52A on; the main
menu is displayed.

<DMM

= 4CHANNEL LISTS
<{PROGRAMS
<HELP

Select CHANNEL LISTS.

% Create Neaw>
{degK.L R> &

Select "R" to run the channel list "degK.L.

Pressing the key to the left of degK.L allows
editing of the channel list.

e 119.702 Ko
FF 30.0 degk

Press to stop the channel list and return
to the menu. ‘






10.1 INTRODUCTION

SECTION 1 0

RECALL DATA

Sori
Sort By
Recall data, a main menu item, allows the recalling Tirne
of data stored in the Model 52A's memory. The Date
recalled data can be sent {o the front panel display, Name
communication port 1 (Model 54 Printer) or Scan #
communication port 2. Stored data can be soried - Labels
by time, date, channel list name, scan number, Alarm #
atarm numbet, and channel number. Data sent fo Chan #
the Model 54 printer can be printed or plotted. This Plot
section covers the Recall Data menu.To send data Plot Setup
as it is taken, use the channel list item: Data To Y Vs Scan#
{section ). This method prints or plots (relative 1o Plot Windows
scan only) the channel lists data. 1
2
To send data at the end of a program, us the 4
program item: Program End {section 7). This Channel Number To Plot
method prints and plots (relative to scans and XY Plot Character
plot) the data. Appendix E-5 is the Recall Data Plot Scaling 0% Y Value
Menu Map. Plot Scaling 100% Y Value
A . . . . . XVsY
géctr;til!ng and plotting is covered in section 11 in X Vs Y Plot N Points N= 1 - 65535
' Channel Number To Plot As X
10.2 RECALL DATA MENU ITEMS Channel Number To Plot As Y
Plot Character
Below is anindented list or recall data items. These 0% X Value
tems are discussed throeughout this section. 100% X Vaiue
0% Y Value
Recall Data 100% Y Value
Data To Start Plot
Comm Port 1
Comm Port 2
Display
10.3 RECALL DATA MENU SUMMARY
{tem Summary
RECALL DATA Accesses data collected by channel lists.
DATATO Allows selection of where data will be routed to.

Comm Port 1 - routes data to communication port 1 {Model 54 Printer).
Comm port 2 - routes data to communication port 2 (Optional RS-232 or

IEEE-488).

Dispfay - routes data to the Model 52A's front panel display.

10-1



ltem

Summary

SORT/ SORT BY

PLOT

PLOT SETUP

Allows selection of the sort parameters.

Time - processes data starting after a specific time or betwesn two time
periods.

Dale - processes data starting after a specific date or between two dates.
Name - processes only the data from a specific channei list or program.
Scan# - processes data for a specific scan or between two scans.

- Label - strips off channel list names and other nondata items.

Alarm¥ - process data from a specific alarm number, a range of alarm
numbers, or all alarms.

Chan# - processes daia from a specific channel number or a range of
channel numbers.

Allows setup of plot parameters and plotting of stored data.

Allows selection of the type of plot and setup of plotting parameters.

Y Vs SCAN - plots data relative to the scan number.

Data can be plotted in 1, 2, or 4 windows with up o 16 channel numbers
{plotted with individual characters) per plot.

X Vs Y - plots data of one channel relative to another channel.

10.4 RECALL DATA MENU DETAILS

DATA TO: So?t>

<Com
<Com

10-2

m
m

Port
Port 2
{Display Piot>

To recall data first select where 1o send the data:

Push for Comm Port 1 (usually the Model 54 Printer).

Push for Comm Port 2 {if present),

Push to send the data to'the front panel display.

Push "Sort" (L8 1) 1o process only selected data; for example data from
just one channel.

Push "Plot" {{_g 1) to plot from stored data 1o the selected {highlighted)
device. Plot files are Epson compatible graphics optimized for the Wavetek
Model 54 Printer, but useable with other printers. The display gives a limited
representation of the plot {(1/3 of the printed resolution).To delete all data
push [Clear]. Plot can not be selected when "Display” is selected.

To delete selected data push "Sort" first, then after selecting the sort
parameters, push [Ciear]. To execute chosen operations push [Enfer].

To setup piot parameters, use the keys on the left side . To run a previously
user entered plot routine using stored data, push the keys on the right side.

To preset plot parameters for "End of Program” plot.

Set up the plot type needed (T3] or[a 1) making sure that the channels
called are present in the Program that plots as an end condition.

When returned to the "Plot Setup” menu, push to return to the Main
Menu, Now the Program can be run.

Select type of sori parameter.

-Labels {{_Z ]} strips off list names and other nondata labels.
Alarmi# (U3 _]) sorts all alarm data or from an entered alarm number.
Chan# (_a2_] sort for all data obtained from a Channel #.

Time (6 _1} sorts for all data after the entered time.

Date {{_7_1) sort for all data after a date.

Name ((_8_1) sort for all data obtained from a List or Program
Scan# ((9_]) sort for all data from a scan #.
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Time Responses

Processes all data by time.
If only one time is entered, only the data after that time is used.

If a time range is entered {"time” "time"} enly the data taken between those
times are used.

Date Response

Processes all data by date.
if only one date is entered, only the data stored after that date is used.

If a date range ("date” [+« ]"date”) only the data taken between those dates are
used.

Alarm Response

Processes all data by alarm number.

i only one atarm number is entered, only the data for that alarm will be used.

if an alarm range ("alarm number” “alarm number} is entered, only the data
taken between those alarms will be used.

if a 0" is entered, all alarm data will be used.

Name Response

Processes data taken by the selected Channel List or Program,; all other data.will
be ignored.

Use the L& 1 | keys to scroff through existing Programs and Channel Lists.
Select the desired Channel List or Program by pressing the key 1o the leff of the
name (1 - 4).

Chan # Hesponse
Processes all data by channe! number.

By using the key all data from a range of channels can be viewed (e.g. 101-
118).

Scan # Responhse
Processes all data by scan#

If a scan range is entered {Scan# Scan#) only the data taken between
those scans are used.
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11.1 INTRODUCTION

The printing and plotting menus allow the user to
select methods of printing or plotting on the Model
54 Printer data from the Model 52A. The Model 52A
can print or plot data as it is taken or data stored in
memory.

Data can be printed in the same format as it was tak-
en; see figure 11-1,

Model 52A data can be plotted by scan number; see
figure 11-2. Data can also be plotied by scan with a

SECTION 1 1

PRINTING AND PLOTTING DATA

time stamp; see figure 11-3. These formats can plot
up to 16 channels per plot Each plot can be divided
into 1, 2, or 4 windows with each window having its
own O and 100% scale value. Channels are identi-
fied on the plot by an unique character. Figure 11-4
shows a 1 window, 2 channel each plot.

CAUTION
When atiempting to send data to either
Comm Port 1 or the 54 Printer with the
printer disconnected, the Model 52A will
fock up.
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XY plotting plots data from pairs of channels using
one channel as the X axis and the other channel as
the Y axis. Each axis has its own setf of 0% and
100% scale values. See figure 11-5.

11.1.,1  Bargraphs

Bargraphs are the analog representations of a mea-
surement. The Model 52A uses two types of bar-
graphs: full scale and high resolution.

Fuil scale bargraphs represent 1040% of the seiected
range. The high resolution bargraph displays the
two most significant digits as number and the re-
maining digits as a bargraph. Bargraphs are primarily
for relative measurements.

Bargraphs are Display Modifier tems for a channel list
measurement. Also, refer to paragraph 6.5.5.4.

11.1.2 ASCHl Vs Graphics Printing

The Model 52A sends data from s communication
port number 1 in either ASCI {default) or Graphic
format. In the ASCII mode the Model 52A sends data
as ASCH characiers to the printer. In the Graphic
mode, the Model 52A sends the data exaclly as

shown on the front panel display. To receive the
data in graphic format, the printer must be Epson
graphic compatible (such as the Model 54 Printer).
Also, in the graphics mode the data transfer is much
slower.,

To select the ASClH/Graphic data format,
Locate and select COMM PORT 1 from the
main menu.
Select 54 Printer,
Select ASCII (defaulty or Graphic.
Setting up Comm Port 1 is also covered in section 4.

11.2 PRINTING AND PLOTTING ITEMS AND
SUMMARY

This paragraph lists and summarizes the menus for

Printing in real time

Printing stored data

Printing at the end of a program

Printing from alarms

Plotting in real time

Plotting stored data

Plotiing at the end of program

Cnly those menus for the specific task are shown.

11.2.1 Printing in Real Time

Channel Lists

L]
[

@

Data To
Fiiter
Comm Port 1
Print Data

NOTE
The Model 54 Printer default conditions:
readings per line, 66 lines per page. To
change the printer parameters, use
Comm Port 1 on the main menu.

11-4

CHANNEL LISTS
Aliows creation of a new channel list, editing an existing channel list,
or running an existing channel list.

DATATO
Allows selection of where channel list data will be sent.

FILTER

Sorts the data to ba printed.

Data Only sends only data 1o the printer, scan information, program
names, channel list names, and scan numbers are not prinied.
Alarms Only prints only true alarm data.

COMM PORT 1
Sends the data to the Mode] 54 Printer,

PRINT DATA
Prints alphanumeric data.



11.2.2 Printing Siored Daia

Recali Data
Data To
Sort
Comm Port 1

NOTE
The Modef 54 Printer default conditions:
2 readings per ling 66 fines per page. To
change the printer parameters, use
Comm Port 1 on the main menu.

RECALL DATA
Allows recalling of stored data.

DATATO
Allows selection of where stored data will be sent.

SORT

Allows selection of the type of data to be printed.

-Labels strips off ali names and nondata labels.

Alarm# prints data for a specific alarm number or a range of alarm
numbers.

Chan# prints data for a specific channel number or range of channel
numbers, _

Time prints all data after a specific time or between two times.

Name presents a iist of existing channel ists and programs. When
one is selected, data from that channel list or program is printed.
Scan # prints all data after a specific scan number or between two
scan numbers.

COMM PORT 1 :
Allows the dala 1o be sent to the Model 54 Printer (Comm Port 1).

11.2.3 Printing At The End Of A Program

Programs

Program End
Recall Bata
Send Data To
Comm Port 1

NOTE

The Model 54 Printer default conditions:

2 readings per line 66 lines per page. To
change the printer parameters, use
Comm Port 1 on the main menu,

PROGRAMS
Allows creation of a new program, editing an existing program, or
running an existing program.

PROGRAM END
Allows selection of how the program ends.

RECALL DATA
This program ends item allows the data 1o be sent at the end of the
program.

SEND DATATO
Allows selection where the data is sent. To print the data, select
Comm Port 1.



11.2.4 Printing From Alarms

Alarms

L

Send Data To
Comm Port 1
Reading
Time/Date
1 Scan Of List
MSG

11,2.5 Plotting In Real Time

Channel Lists

-

Filter
Comm Port 1
Plot By Scan
Plot By Scan & Time Stamp
Scans Per Time
Piot Window

e

Piot Character
Plot Scaling
0% Y Value
100% Y Value

11-6

ALARMS
Allows frue alarm data to be sent to the Model 54 Printer.

SEND DATATO
Allows selection of where the datais sent.

COMM PORT 1

This "Send Data To" item routes the alarm data to Comm Port 1
{Model 54 Printer). This menu allows some sorting.

Reading prints just the aiarm reading.

Time/Date prints the time and date.

1 Scan of List prints the channel list.

Msg prints the alarm message.

CHANNEL LISTS _
Allows creation of a new channel iist, editing an existing channel fist,
or running an existing channse! list.

FILTER

Soris the data to be plotted.

Data Only sends only data to the printer for plotting, scan
information, program names, channel list names, and scan numbers
are not pletted,

Alarms Only plots only true alarm data.

COMM PORT 1

Sends the plot data to Comm Port 1 {Model 54 Printer). Data can be
plotted by scan number or plotted by scan number with a time
stamp.

PLOT WINDOW
Allows selection of the number of windows per plot: 1, 2, or 4.

PLOT CHARACTER
Allows selection of the piot character. Each plot channel can have
its own character.

PLOT SCALING

Allows setling of the 0% value (leftmost) and 100% value {rightmost)
ot Y axis of the-plot. Each window can have its own set of 0% and
100% values.



11.2.6 Plotting Stored Data

Recall Data
DataTo
Sont
Comm Port 1
Plot
Plot Setup
Y Vs Scan#
Plot Windows
1
2
4
Channel Number
To Piot
Plot Char
Piot Scaling
0% Y Value
100% Y Value
XVsY
Plot N Points
Channe Number
To Plot As X
Channel Number
To PotAsY
Piot Char
0% X Value
100% X Value
0% Y Value
100% Y Value
Start Plot
Y Vs Scan#
XVsY

RECALL DATA
Recalls data stored in the Modet 52A's internal RAM.

DATATO
Allows selection of where stored data will be sent.

SORT

Allows selection of the type of data that will be plotted.

-Labels strips off all names and nondata labels.

Alarm# plots data for a specific alarm number or a range of alarm
numbers.

Chan# plots dala for a gpecific channel number or range of channel
numbers.

Time plots all data after a specific time or between two times.

Name presents a list of existing channel lists and programs. When
one is selected, data from that channel list or program is plotted.
Scan # plots ali data alter a specific scan number or between two
scan numbers.

COMM PORT 1
Allows the data to be sent to the Model 54 Printer (Comm Port 1).

PLOT SETUP
Allows setup of Y vs scan number and X vs Y plot parameters.

Y VS SCAN#
Plois data relative 1o the scan number.

PLOT WINDOW
Allows selection of the number of windows per plot: 1, 2, or 4.

CHANNEL NUMBER TO PLOT
Enter the channel number for the data stored in RAM.

PLOT CHARACTER
Allows selection of the plot character. Each plot channel can have
its own character.

PLOT SCALING

Allows setting of the 0% value (leftmost) and 100% value {rightmost)
of Y axis of the plot. Each window can have its own set of 0% and
100% values.

XVSY
Plots one channel refative to another channel.

PLOT N POINTS
Select the number of XY pairs to be plotted. Maximum number is
85535 pairs.

CHANNEL NUMBER TO PLOTAS X
Select the channel number for the data stored in RAM to be plotted
onthe X axis.



CHANNEL NUMBER TO PLOT AS Y
Select the channel number for the data stored in RAM to be piotted
onthe Y axis.

PLOT CHAR
Select the plot character,

0% X VALUE/06% X VALUE
Enter the 0% and 140% scaling values for the X axis.

0% Y VALUE/M00% Y VALUE
Enter the 0% and 100% scaling values for the Y axis.

START PLOT
Selecting either "Y vs scan#" or "X vs Y" starts the plot routine.

11.2.7 Plot At The End of A Pregram

Programs

©
L

Program End

PROGRAMS
Allows creation of a new program, editing an existing program, or
running an existing program.

PROGRAM END

Rcl Data Allows selection of what happens at the end of the program,
Send Data To
Port 1 RECALL DATA
Piot This Program End item fransmits data at the end of the program.
XYPlot
SEND DATATO
Allows seleclion where the data is sent. To plot the data, select
Comm Port 1.
PLOT/XYPLOT
Plots the data at the end of the program. Plot parameter must be
preset using the Recall Data main menu item.
11.3 PRINTING AND PLOTTING MENU printing and plotting items. This paragraph details
DETAILS the complete menus and is organized as foliows:

The menus in the list and the summary {paragraph
11.2} are grouped by function. Thus, some of the
ftems on a menu are omitted. For example, the
fisting and summary for “Printing in Real Time” shows
only the items required for printing from a channel
list. In reality, the channel list menus contains both

Channel Lists: printing and plotling in real ime.

Recall Data: printing and ploiting stored data.

Programs: printing and plotting at the end of a
program.

Alarms: printing from alarms.

Comm Port 1 {Model 54 Printer) Setup.



11.3.1 Printing And Pilotting In Real Time

*’E En};er{ Eag g Channel Lists
3 A |= -] 3 . . .
EEﬁgg:E le2, L B> Printing and plotting parameters must be entered as part of the channel list as it
<Examplez2.L B> is created. Plot character and plot scaling are part of the channel measurement
setup. For details on channel iisis, see section 6,
(-]
CETA TO: EAM> Data generated by this channel list can be routed to any or al of four locations.
1Comm Fort 1 Comm Port 1
'335‘;’{['“1 Fort & sends data to communication port 1. This port usually connects to the
his Filter> Model 54 Printer. Data can be alphanumeric printing or plotting or graphics
Comm Port 2
sends data to the opticnal RS232 port or IEEE 488 port.
All other items are covered in seclion 6.
After aill selections have been made, end with Enter].
54 FRINTEE: Comm Port 1 Response
“Print Data . , .
“Plat byY =can To print or output alphanumeric data, push [_2_]. To plot {(Epson graphics), push
ETime stame > [5 1. To add a time stamp to the plot, push [[8 3. Note: Add Channel 9 to the

Channel List 1o time stamp standard data.

IMEER OF Plot by Scan Response

Piotting can be in 1, 2, or 4 separate windows on the paper. Any of 16 variables
= " can individuaily assigned Y axis scaling. The resolution is: 1 window, 240 pixels;
2 windows, 120 pixels; 4 windows, 80 pixels. '

SCAMZ_FER TIME Time Stamp Response

<o STAMF: 15> . . .

<d TR Select the number of scan intervals between each time stamp. A time stamp

4e b character height is equal to two plot positions, so there is a maximum of one time
stamp per two scan plotied points.

LHTA FILTER: Filter Response

“Data Oniw

<Alarms Onlv Data Only

removes the storage or transimission of scan information, Program names,
Channel List names, and scan numbers. Selecting Data Only saves memory, or
prevent text strings from confusing post analysis PC programs.

Alarms Cnly

will only store or fransmit the data from a channel in an alarm true condition
{plus the scan information unless Dafa Onlfy is enabled aiso).



FLOT CHAR

Morne

R -

el
=1

11.3.2

DBTH TO:s
Lomm
< Lomm

Fort

Faori 2

walus =
ksMay M3

CALIMG:
Ay V| L
‘o kEaM sl

oo e ST e G M e e

5

Sort s

“izPplag Plot

11-10

Channel Measurement Plot Setup

It only one window is selected, this menu appears. Select the plot character for
the channel measurement. Use the keys 1o step through the
character sef. Press to accept the plot character.

If more than one window is selected, this menu appears. First select which plot
window the channel is to be piotted in (NA for 1 plot window), then use the
keys 1o select a plot character. Plot window 1 is to the left of the pa-
per.

Each plotted channef can have independent Y axis values. Enter the minimum
{left most 0%) value . Enter a numeric value with the [0 £1-["8 ] and[Z» i keys.
To enter a negative number, push the key first. To enter a value less than
zero, enter a zero first then the decimat point. Use the scroll key to enter
multipliers (k,M,u,m).

Enter the maximum {right most 100%) value. Enter a numeric value with the
[0 #1-[79 ] and [+ keys. To enter a negative number, push the key
first.To enter a value iess than zero, enter a zero first then the decimal point. Use
the scroll key to enter multipliers (k,M,u,m).

Printing And Ploiting Stored Data
FEECALL DATH

This main menu item provides access to stored data collected from channel lists.
Data can be sent to the Model 52A display, Model 54 Printer, either of the two
communication ports, or plotted to the device on comm port 1.

To recall data , select where data should be sent:
[_2_]for the device on Comm Port 1,

for the device on Comm Port 2 {if present),
10 send the data to the LCD.

Sort
{6 Jif only selected data is desired such as data from just 1 channel.

Flot

(L8 Jwill plot from stored data to the selected {highlighted) device. Plot files are
Epson compalible graphics optimized for the Wavetek Model 54 Printer, but
useable with other printers. The display gives a limited representation of the plot
(173 of the printed resolution).Te delete all data push [Eisar].

To delete selected data push "Sort” first, then after selecting the sort parame-
ters, push [Cizar].

To execute chosen operations push [Exter].



ELOT WIMDOWS:
<1

<2 o >
CHAMMEL HUMBER
TO PLOT:

FLOT CHAR:

1 Window 23
3 Window j}

LOT SCALIMG:
B VY oualue =
wfor ksMsuam2

vt e e e M .

CRLIMNG :
Jon ¥ ouvalue =
wior kaMauam)

et o e K s o —

[
iRt |
—
(E¥}

Aous Ve

Flot n Points

n = l-G65535

b » A ws Y:
Charne] numbar
o rlot azs A
D, » /A s e
Charnrne | number
to plot as Y

To set plot parameters push the left side key. To immediately run a previously
user entered plot routine using stored data push the right side key.

To preset piot parameters for the "End of Program” plot, set up the plot type
needed ({3 ] or[_a_]) making sure that the channels cailed are present in the
Program that plots as an end condition.

When returned to the "Plot Setup™ menu push to return o the Main Menu.
Now the Program can be run.

Y Vs Scan# Setup

Flotting can be in 1, 2, or 4 separate windows on the paper. Any of 16 variables
can individually assigned Y axis scaling. The resolution is: 1 window, 240 pixels;
2 windows, 120 pixels; 4 windows, 80 pixels.

Enter a channel number that corresponds to data stored in memory (e.g. for Ch
1FP push 1 ).

First select which plot window the channel is to be plotted in (NA for 1 plot win-
dow), then use the (& 179 | keys to select a plot character. Plot window 1 is to
the left of the paper.

Each plotted channel can have independent Y axis values. Enter the minimum
(leftmost 0%} value desired. Enter a numeric value with the [ &1 8 Jand[* s
keys. To enter a negative number, push the key first.To enter a value less
than zero, enter a zero first then the decimal point. Use the scroll key to
enter muttipliers (k,M,15,m).

Enter the maximum (rightmost 100%) value desired. Enter a numeric value with
thelo &< 9 | and[%» Jkeys. To enter a negative number, push the key
first. To enter a value less than zero, enter a zero first then the decimal point. Use
the (& Iscroll key to enter muitipliers (k,M,u,m).

X Vs Y Response
Enter the number of XY pairs 10 be plotted.

Enter the channel number to be plotted as the X coordinate of an XY pair. Data
from the entered channel must be stored in RAM.

Enter the channel number to be plotied as the Y coordinate of an XY pair. Data
from the entered channel must be stored in RAM.

11-11
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Use the [ % Tkey to select a plot character for each plotted XY pair.

Enter the minimum value {0%) that X will plot. Enter a numeric value with the
sl 49 Jand Lz« keys. To enter a negative number, push the key
first. To enter a value less than zero, enter a zere first then the decimal point. Use
the scroll key to enter multipliers {(k,M,u,m).

Enter the maximum value that X will plot. Enter a numeric value with the -
(87 and [+ Jkeys. To enter a negative number, push the key first.To
enter a value less than zero, enter a zero first then the decimal point. Use the
scroll key to enter multipliers {k,M,u,m).

Enter the minimum value that Y wili plot. Enter a numeric value with the -
[(s77 and [+ keys. To enter a negative number, push the key first.To
enter a value less than zero, enter a zero first then the decimal point. Use the
scroll key 1o enter multipliers (k,M,u,m).

Enter the maximum valiue that Y will plot. Enter a numeric value with the -
(8] and keys. To enler a negative number, push the key first. To
enter a value less than zero, enter a zero first then the decimal poini. Use the
scroll key to enter multipliers (k,M,u,m).

11.3.3 Printing And Plofting At The End Of A Program
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Printing and plotting parameters must be entered as part of the program asitis
created.

At this peint the program is over. Specify the next cperation: Push{ 2 Jtoruna
different Program or a Channel List. Push fo return to the Main Menu at
Program end. Push {4 ] 1o power off at Program end. To automatically recall
data before the end operation, push 8 ]

To output all scan data to the device on Comm Port 1 {or Printer) push [ 2_]. For
Comm Port 2 (or Printer or GPIB} push . To ciear the memory after
fransmission sefect "&CIr" {T4_1}. To output a Y vs Scan#" plot to the printer on
Comm Port 1 push [ 8_]. For an XY Plot push [(8_]. The plot parameters must
be set up previously from the Main Menu level "Recall Data” menus.



11.3.4 Printing From Alarms

>
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Printing parameters must be entered as part of the alarm as it is created.

A true Alarm will send data, messages, or time to any or all data poris, internal
RAM, and/or the display.

Push [_2_lto send to the device on Comm Port 1.

Push for Comm Port 2 (IEEE-488 or RS-232 if installed).

Push to send the Alarm messages to the Model 52A L.CD (this step is un-
necessary for data as it is on the display by defautt}.

Push[_g_1to store ininternal memory.

These two menus select what wili by sent to the communication ports.

Pushing 2] transmits just the alarm reading.

Pushing [3_1 transmits the time and date.

Pushing L7 _] transmits the alarm message.

Pushing [C47] transmits the entire Channel List, This response will be ignored if
the Channel List data is already being transmitted to the selected Comm Port.
Any or ail responses can be selected.

11-13






SECTION 1 2

DIGITAL 1/0 AND TRACKING

12,1 INTRODUCTION
7, and 8 which relates o rear panel option slots.

Digital /0 {Option 50-14 required) reads digital input See figure 2-3 item 1 shows the location of the digi-
hits and digital input bytes, writes digital output bits tal /O slots conneciors. Figure 12-1 shows the digi-
and digital output bytes. Plus, it can supply an ana- tal ¥O connector along with its pins and functions.
log output, as well as, a digital and analog tracking Digtal ouputs can also be addressed using alarms;
outputs. Valid digital VO channels are 5, 6, Section 8.

EXTERNAL TRIG 4 13 O a 14 ANALOG GROUND
EXTERNAL TRIG 312 O 0O 15 ANALOG QUTPUT
EXTERNAL TRIG 2 11 il O 16 BLANK
EXTERNAL TRIG 110 I | 17 B+
(Do} INPUT X08 9 oo 18 OUTPUT X18
(xDooaxxxy INPUT X07 8 1 4 19 QUTPUT X17
{xx Exxxxx) INPUT X067 3 D 20 CUTPUT X186
{xxx Pxxxx) INPUT X058 O 0O 21 QUTPUT X15
oot Txx INPUT X04 5 0O O 22 OUTPUT X14
{(kxxxx Txx} INPUT X03 4 0O O 23 QUTPUT X13
(oo ) INPUT X02 3 O 0 24 QUTPUT X12
(xxxxxxx1) INPUT X012 0O 0 25 QUTPUT X111
GND 1 O o 26 GND
n

Figure 12-1. Digital /O Conneclor.
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Digital Input Byte

The digital input byte reads an eight-bit byte that can
be displayed, stored, fransmitied, or printed. The
byle is read as a binary number, but the Model 52A
can process all or part of the input byle as a binary,
hexadecimal, octal, and binary coded decimal num-
ber, or an ASCHi character. Also the byte value can
be inverted relative to the input. To read a byte, use
the digital YO channel the same as any measurement
channel in a channe! list.

Digital Output Byie

The digital output byte writes an eight-bit byte to the
digital YO connector. The Model 524 displays the
output vaiue as hinary, hexadecimal, octal, and bina-
ry coded decimal value or ASCII character. The actu-
al output vaiue is always a binary value. The initial
value can be preset and incremented, decremented,
complemented, or unchanged with each measure-
ment scan. The output byte default value is
11111111, To write a byte, use the digital /O chan-
nel the same as any measurement channel in a
channel list. When a channel list ends, the output
byle remains at the last value, however, when the
charnel list is part of a Program, the output byte al-
ways resets to 11111111 at the beginning of a new
Program.

Analog OQuiput

The analog output supplies an analog (0 to +2.55V)
voltage to the digital /O connector. The Model 524
displays the analog output voitage as a binary, hex-
adecimal, octal, decimal, and binary coded decimal
vaiue, or voltage. The initial value can be preset and
incremented, decremented, complemented, or un-
changed with each measurement scan. The defaulf
output voltage is +2.55V. To produce an analog
output, use the digital YO channel the same as any
rmeasurement channel in a channel list.

Digital input Bit

The digital input bit reads a single input of the digital
/O connector. This bit can be displayed, stored,
transmitted, or printed. Plus the input bit can start or
stop a Program or trigger a time interval measure-
menl. The input bit can be displayed as the bit by it-
self, the bit in the byte {unwanted bits masked out),
or the enlire byte. To read an input bit, use the digi-
tal I/0 channel the same as any measurement chan-
nelin a channel list.

Digital Qutput Bit

The digital output bit controls an individual output bit
that can control, for example, a single relay or toggle
an external device. This bit can be displayed, stored,
transmitted, or printed. The output bit can be dis-
played as an individual bit, a bit in the byle (unwanted
bits masked out), or an entire byte. The initial bif val-
ue is "1" and incremented, decremented, comple-
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mented, or remains unchanged with each measure-
ment scan. To produce a digital output bit, use the
digital 10 channel the same as any measurement
channel in a channel list.

Tracking (Chart Recorder Ouiput)

Tracking produces an analog level (0 1o +2.55V) or a
digital byte (00000000 to 11111111) that is propor-
tional 1o a channel measurement. A digital YO card
(Option 50-14) is required. Tracking conditions are
set up as part of a channel measurement setup ina
channel list.

The outpul, analog or digital, can be single ended
{SE) or bipolar. Single ended output levels vary lin-
early between a 0 value {0V or 00000000) and a full
scale value {(+2.55v or 11111111); see figure 12-2.

FULLSCALE
VALUE

4]
VALUE

ov +2.55V
({C0O000C00) (11111111

Figure 12-2. Single Ended Quiputs

Bipolar outputs vary tinearly around a centsr value
{+1.28V or 10000000} and a full scale value (+2.55V
or 11111111). The deviation is the full scale value
minus the center value; see figure 12-3.

4+ FULLSCALE
VALUE

G fwemmm———
VALUE

~ FULLSCALE

VALUE 4y +1.28v + 255V

(O0000000)  (10000000) (11111119

Figure 12-3. Bipolar Outputs

12.2 DIGITAL /O MENU ITEMS

Below is an indented list of digital VO menu iterms. It
lists the items by function:

Reading a digital input byte

Writing a digital output byte

Generating an analog output voltage

Reading a digital input bit

Writing a digital output bit

Tracking a channel measurement
Under each function are the items related to the
function. All items listed are discussed throughout
this section.



Channei List

£

Enter Chan # (5, 6, 7, and 8)
Digital Input (BYTE})
(Range)
Mask
(Display Modifiers)
Binary
Hex
Octal
ASCH
Decimal
BCD
{Function Modifiers)
Delay
Alarm
Track
Active
Reset
tnvert
Digital Output (BYTE]
{Range)
Output Value
(Display Modifiers)
Binary
Hex
Cctal
ASCH
Decimal
BCD
{Function Modifiers)
Delay
Alarm
Track
Active
Reset
increment
Decrement
Complement
Analeg Output
(Range)
Output Value
(Display Modifiers)
Binary
FHex
Octal
Volts
Decimal
BCD
{Function Modifiers)
Delay
Alarm
Track
Active
Reset
Increment
Decrement
Complement

Digital Input (BIT)
{Display Modifiers)
Bit
Mask
Byte
{Function Modifiers)
Delay
Alarm
Track
Active
Reset
invert
Digital Qutput (BIT)
{Range)
Output Value
{Display Modifiers)
Bit
Mask
Byte
{Function Modifiers)
Delay
Alarm
Track
Active
Reset
Increment
Decrement
Complement
Enter Chan #

]

(Function Modifiers)
Track
Analog
Digital
Program Track
Bipolar

Single Ended

0 Value

Full Scale Value



12.3 DIGITAL VO ITEM SUMMARY

ltem

Summary

CHANNEL LISTS

CHAN#

DIGITAL INPUT (BYTE)

DIGITAL QUTPUT (BYTE)

ANALOG OUTPUT

DIGITAL INPUT (BIT)
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Allows creation of a now channel list, editing an existing channel list, or running
an existing channel list. Digital inputs and outputs as well as tracking are part of
the measurement setups of the channel list.

Allows entry of the digital I/O channel number. Acceptable channel numbers for
Digital /O channels are channels 5, 6, 7, and 8.

Allows the Model 52A to read a digital input byte.

Range item MASK specifies which bits (all or some) will be displayed. Display
Modifiers specify the byte format: Binary number, Hexadecimal number, Octal
number, ASCH character, Decimal number, or Binary Coded Decimal number.
Function Modifiers allow delaying the measurement before its taken, attaching
an alarm to the measurement, tracking the measurement, activating data routing
parameters, reselting minimum or maximum readings, and inverting the input
byie.

Allows the Model 52A to write a digital output byte.

Hange item Quiput Vaiue aliows setting of the initial output byte.

Display Modifiers specify the byte format: Binary number, Hexadecimal number,
Qctal number, ASCil character, Decimal number, or Binary Coded Decimal num-
ber.

Function Modifiers allow delaying the measurement before its taken, attaching
an alarm to the measurement, tracking the measurement, activating data routing
parameters, resetting minimum or maximum readings, and incrementing or
decrementing the output value with each measurement,

Allows the Model 52A to produce an analog output voltage.

Range menu item QOutput Value allow setting the output level { 0 to +2.55 volts).
Range item Output Value aliows setting of the initial output byte.

Display Modifiers specify the byte format: Binary number, Hexadecimal number,
Octal number, Volts, Decimal number, or Binary Coded Decimal number.
Function Modifiers allow delaying the measurement before its taken, attaching
an alarm to the measurement, tracking the measurement, activating data routing
parameters, resetting minimum or maximum readings, and incrementing or
decrementing the output value with each measurement.

Allows the Model 52A to read a digital input bit.

Display Modifier specifies the bit format: display only the bit {1 or 0 ), display the
bit with the unwanted bits masked out, and display the entire byte.

Function Modifiers allow delaying the measurement before its taken, attaching
an alarm to the measurement, tracking the measurement, activating data routing
parameters, resetting minimum or maximum readings, and inverting the input
byte.



item

Summary

DIGITAL OUTPUT (BIT)

TRACK

Allows the Model 52A to write a digital output bit.

Range menu item Output Value allows setting the initial output bit.

Display Modifier specifies the bit formai: display only the bit (1 or 0 ), dispiay the
bit with the unwanted bits masked cui, and display the entire byte.

Function Modifiers aliow delaying the measurement before its taken, attaching
an alarm io the measurement, tracking the measurement, activating data routing
parameters, resetting minimum or maximum readings, and incrementing or
decrementing the output value with each measurement.

This function modifier item aliows the Model 52A to produce an analog or digital
output that varies proportionally wilh the measurement.

Bipolar selects an output that varies linearly about a zero (0} value.

SE (single ended) selects an output that varies linearly between the 0 value and
the full scale value

0 Value sets the low end or center reading. Zero value output is 0.00V or
000600000 for single ended and +1.28V or 10000000 for bipolar.

Full Scale sets the high end reading. Full scale output is always +2.55 V or

1111111,

12.4

HOW TO SETUP THE DIGITAL VO

The following steps summarize the setups for the
digital ¥O functions.

12.4.1 Reading the Digital Input Byte
To read a digital input byte

QO ~J I QR -

. Setect Channel List from the main menu.
. Select the Reading Mode.

. Select the Data To (Routing).

. Enter the channel number: 5, 6, 7, or 8.
. Select the Function: Digital Input

. Select the Range: Mask.

. Select the Display Modifier.

. Select the Function Modifier.

12.4.2 Writing the Digital Output Byte
To write a digital output byte

OO WN =

. Select Channel List frem the main menu.

. Select the Reading Mode,

. Select the Data To (Routing).

. Enter the channel number: 5, 6, 7, or 8.

. Select the Function: Digital Quiput

. Select the Range: Set the initial output value,
. Select the Display Modifier.

. Select the Function Modifier.

12.4.3 Generating an Analog Ouiput

To generate an analog output

Q0 ~¥ O O1 o CO P wa

. Select Channel List from the main menu.

. Select the Reading Mode.

. Select the Data To (Routing).

. Enter the channel number: 5, 6, 7, or 8.

. Select the Function: Analog Qutput

. Select the Range: Set the initial output volt-

age.

. Select the Display Modifier.
. Select the Function Modifier.

12.4.4 Reading the Digital input Bit
To read a digital input bit
1. Select Channel List from the main menu.

2. Select the Reading Mode.

3. Select the Data To (Routing).

4. Enter the channel number: 5, 8, 7, or 8.and
the bit position 01, 02, 03, 04, 05, 06, 07, or
08.

. Select the Function: Digital Input
. Select the Display Modifier.
. Select the Function Modifier.

12.4.5 Writing the Digital Cutput Bit
To write a digital output bit

=t

1. Select Channel List from the main menu.

2. Select the Reading Mode.

3. Select the Data To (Routing).

4. Enter the channel number: 5, 6, 7, or 8.and
the bit position 01, 02, 03, 04, 05, 08, 07, or
08.

5. Select the Function: Digital Quiput

6. Select the Range: Set the initial output bit.

7. Select the Display Modifier.

8. Select the Function Modifier.

12.4.6 Tracking a Channe! Measurement

To read a digital input bit

. Select Channel List from the main menu.

. Select the Reading Mode.

. Select the Data To (Routing).

. Enter the channel number.

. Select the Function.

. Select the Range.

. Select the Display Modifier

. Select the Function Moedifier; Track

. Select the digital /O tracking channel number
58,7, 0r8

10. Select output type: Digital or Analog.

11. Select either Bipolar or Single Ended (SE).

12. Setthe 0 Value. 12-5

13. Set the full scale value.

O30 013 WM ws
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Digital Byte and Analog Output Channel Numbers

Channel numbers identify the "measurement” input connection. To read or
write a digital byte or produce an analog output, enter just the channel number
{for example: [Chan)[sicolEnter])). To read or write a digital bit, enter the ¢hannel
number and the bits position in the byte (for example: [Ehan|[Sienl [0 +1[ 3
.

Function Response

To read a digital input byte {50-14 option installed), push ["z_]. To write a digital
output byte, push [ 51, To write an analog output, push[_4_].

Digital Input Byte Range Response

When reading a digital input any or aii the bits can be read. A masking value can
be used to ignore unwanted bits. To read all 8 bits enter "11111111". To read
just bits 1 and 2 enter "XXXXXX11",

Digital Input Byte Display Modifier Response

Byte wide digital /O can be expressed in any of these data formats: "Binary"
(L.2_1), 00000000 - 11111112, "Hex" ((C3.]), 00-FF. "Octal" (C2]), 0-277.
"ASCI" (L7 1), $20-$7F characters supported. "Decimal® (("8]), 0-255. "BCD"
((C"81), upper and lower nibbles from 0-9. in all modes illegal values will be dis-
played as "x",

Digital Input Byte Function Modifier Response

Delay

inserts a delay in front of the measurement from 0 to 655.35 seconds with
.01 second resolution. Usefut for slowing down the reading rate.

Alarm

attaches an Alarm to the channel currently accessed. A second menu will
ask for the Alarm channel number (1-99). Refer to section 8.

Track

(2 ] requires a digital IO option, A digital or analog output proportional to the
channe! data is generated. Track parameters are set from the Main Menu. "Refer
to Tracking in this seciion.

Active

[ 77]) should be highlighted if the channel is to follow the data routing parame-
ters of the Channel List. An open arrow, will prevent this channel's data from
being transmitted or stored. LCD readout, alarms and tracking will work "Active”
or not.

Fleset

resets or clears accumulative data such as events, Time Intervals, and oth-
er counter functions, resets Minimums or Maximums, as well as resets to defaults
the variables in Math Channels. The "Reset” occurs once each call of the Chan-
nel List in a Scan Group, but not during repeat count. Channel Lists running
alone will always reset every pass {assuming reset enable).

invert

7] Inveris the logic sense.
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Digital Qutput Range Response

Enter the digital output value desired {1, 0, or X}, Use the key to enter a
“don't care” (X). For example, io cutput a single bit at bit 5 position use
XXXOXXXX. Note: Initially, on power up, the digital outputs are deenergized
{lightly pulled up) untit set by a direct digital write or an alarm.

Digitai Qutput Byte Display Modifier Response

Byte wide digital /O can be expressed in any of these data formats: "Binary"
(LZ71), 00000000 - 11111112, "Hex" ({3_1), 00-FF. "Octal" (("a71), 0-277.
"ASCI™ (L_7_]), $20-$7F characters supporied. "Decimal* (('871), 0-255. "BCD"
(Cs_ 1), upper and lower nibbles from 0-9. In all modes itlegal values will be dis-
played as "x".

Digital Quiput Byte Function Modifier Besponse

Delay
inserts a delay in front of the measurement from 0 to 855.35 seconds with
.01 second resoclution. Useful for slowing down the reading rate.
Alarm
attaches an Alarm {0 the channel currently accessed. A second menu will
ask for the Alarm channel number (1-89). Refer to section 8.
Track
requires a digital /0 option. A digital or analog output proportional to the
channel data is generated. Track parameters are set from the Main Menu. "Refer
to Tracking in this section.
Active
) should be highlighted if the channel is to follow the data routing
parameters of the Channel List. An open arrow, will prevent this channel's data
from being transmitied or stored. LCD readout, alarms and tracking will work
"Active” or not,
Reset

8_] resets or clears accumulative data such as events, Time Intervals, and
other counter functions, resets Minimums or Maximums, as well as resets to
defaults the variables in Math Channels. The "Reset" occurs once each call of
the Channel List in a Scan Group, but not during repeat count. Channel Lists
running alone will always reset every pass (assuming reset enable).

Second Menu

Increment

["Z Tincrements the data each time the channel is scanned.
Decrement

[ ldecrements the daia each time the channel is scanned.
Complement

complements the data each time the channel is scanned..
Analog Quiput Range Response

The 50-14 option has a D/A converter scaled to 10mV/bit. Enter the desired
output value from 0-2.55V. Default power-on vaiue is 0 voils.

12-7
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Analog Output Display Modifier Response

8 bit analog outputs can be expressed in any of these data formats: "Binary"
{L_2_1), 00000000 - 11111111, "Hex" ((_3_1, 00-FF. "Octal" (L4_]), 0-277.
"ASCH" ({71}, $20 -$7 F characters supported. "Decimal" ((U8_]), 0-255. "BCD"
(L8 1), upper and lower nibbles from 0-9. Any data format will be translated to its
8 bit binary equivalent and will write the D/A accordingly. Full scale D/A output
equals 2.55 volis with a 10mV resolution per bit.

Analog Output Function Modifier Response

Delay

inserts a delay in front of the measurement from 0 to 655.35 seconds with
.01 second resolution. Useful for slowing down the reading rate.

Alarm

attaches an Alarm {o the channel currently accessed. A second menu will
ask for the Alarm channel number {(1-99). Refer to section 8.

Track

requires a digital IO option. A digital or analog output proporiional to the
channel data is generated. Track parameters are set from the Main Menu. *Refer
{o Tracking in this section.

Aclive

("771) should be highlighted if the channel is to follow the data routing parame-
ters of the Ghannel List. An open arrow, will prevent this channel's data from
being transmitted or stored. LCD readout, alarms and tracking will work "Active”
or not,

Heset

resets or clears accumulative data such as events, Time Intervals, and oth-
ar countsr functions, resets Minimums or Maximumes, as well as resets to defaults
the variables in Math Channsls. The "Reset" occurs once each call of the Chan-
nel List in a Scan Group, but not during repeat count. Channel Lists running
alone will always reset every pass (assuming reset enable).

Second Menu

tncrement

[z lincrements the data each time the channel is scanned.
Decrement

[C3 ldecrements the data each time the channel is scanned.
Complement

complements the data each time the channel is scanned..

Digital Bit Channel Number

Channel numbers identify the "measurement” input connection, To read or
write a digital bit, enter the channe! number and subscript. The subscript identi-
fies the position of the bit in the eight bit byte.For example, a subscript of 02
represenis the second position (11111111)

{Chan! [5Lcol [0 2] [ 2 ] fEnter].

Digital Bit Function Response

To read a digital input (50-14 option installed), push [(2_1. To write a digital out-
put, push (3], To write an analog output, push [“4_]. Single-bit O channels
require a subchannel entry from 01-08 (LSb to MSb), or masking unwanted bits
with the "X character (Bange] menu).
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Digital Input Bit Display Modifier Response

Bit }

displays only the bitas a1 or 0.

Mask

(T3 ldisplays the entire byte, however, the unwanted bits are masked out and
only the desired bit is shown. For example: XXXX1XXX.

Byte

[a_]displays the entire byte.

Digital Input Bit Function Modifier Response

Delay

inserts a defay in front of the measurement from 0 to 655.35 seconds with
.01 second resolution. Useful for slowing down the reading rate.

Alarm

attaches an Alarm 1o the channe! currently accessed, A second menu will
ask for the Alarm channel number (1-99). Refer to section 8.

Track

requires a digital /O option. A digital or analog cutput proportional to the
channet data is generated. Track parameters are set from the Main Menu. "Refer
o Tracking in this section.

Active _

[C71) shouid be highlighted if the channel is to follow the data routing parame-
ters of the Channel List. An open arrow, will prevent this channel’s data from
being transmitted or stored. LCD readout, alarms and tracking will work "Acfive”
or not.

Heset

resets or clears accumuiative data such as events, Time Intervals, and oth-
er counter functions, resets Minimums or Maximums, as well as resets to defaults
the variables in Math Channels. The "Reset” occurs once each cail of the Chan-
nel List in a Scan Group, but not during repeat count. Channel Lists running
alone will always reset every pass (assuming reset enable).

inv

9 ] Inverts the logic sense.

Digital Quiput Bit Range Response

Enter the digital output value desired (1, 0, or X}. Use the key to enter a
"don't care” {X). For example, io cutput a single bit at bit 5 position use
XXXOXXXX. Note: Initially, on power up, the digital outputs are deenergized
{lightly pulied up} until set by a direct digitat write or an alarm,

Digital Output Bit Function Modifier Response

Delay

inseris a delay in front of the measurement from 0 to 655.35 seconds with
.01 second resolution. Useful for siowing down the reading rate.

Alarm

attaches an Alarm to the channel currently accessed, A second menu will
ask for the Alarm channel number (1-89). Refer to section 8.

Track

requires a digital /O option. A digital or analog output proportional to the
channel data is generated. Track parameters are set from the Main Menu. Refer
to Tracking in this section.
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Tracking

Active

[7_1) should be highlighted if the channel is to follow the data routing parame-
ters of the Channel List. An open arrow, will prevent this channel's data from
being transmitted or stored. LCD readout, alarms and tracking will work "Active”
or not.

Heset

resets or clears accumulative data such as events, Time Injervals, and oth-
er counter functions, resets Minimums or Maximums, as well as resets to defaults
the variables in Math Channels. The "Reset” occurs once each call of the Chan-
net List in a Scan Group, but not during repeat count. Channel Lists running
alone will always reset every pass {assuming reset enable).

Second Menu

Increment

[_2_lincrements the data each time the channel is scanned.
Decrement

(¥ Jdecrements the data each time the channel is scanned.
Complement

("4 complements the data each time the channel is scanned..

Tracking is a function modifier which can be aftached to any measurement setup. To setup tracking
Create a channet list {section 8).
Setup the channel measurement.
Seiect the Function Modifier: Track.
Enter the output channel number,
Select the mode: Analog or Digital

Setup the 0 value.

Setup the full scale value.

KIMG OUT
- ==

RACKIMG:
& BEae
L= oy

I
FE,E [ s
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tefor k:M:u.md

L ]

Function Modifier Response

Analog

produces an analog tracking output.

Digital

produces a digital tracking output

CHAN #

Enter the digital 17O channel number. Channels 5, 8, .7, and 8 are valid numbers

Bipo!ar
seiect bipolar fracking if the tracking data has positive and negative val-
ues.
SE

7. Iselect single ended tracking if the tracking data has unipolar values.
0=
[ 3 laliows entry of the zero value. The output from the digital I/0 card is OV
or 00000000 for single ended and +1.28V or 10000000 for bipolar.
FS
[4 Jallows entry of the full scale value. The output from the digital /0 card is
+2.54V or 11111111 for single ended and +2.54V or 11111111 (positive
swing) to 0.00V or 00000000 (negative swing).

Enter the numeric value with the [0 2]-[ 8 Jand[= < keys. To enter a nega-
tive number, push the [£+] key first. To enter a value less than zero, enter a
zere first then the decimal point. Use the [ &1 key fo scroll through and select
the multiplier (k, M, u, m).




12.6 ACCESSORY 50-32 BREAKOUT

MODULE

| 1 L»ATO hgitel WO -mnj
Accessory 50-32 Digital IO and Analog Qutput WAVETEK
Breakout Module (figure 12-4) provides convenient Brearon oyl
terminal strip connections for Digital VO channels. modei 50-32

a1

Setting Up the Breakout Module — To set up (660660666660

the Breakout Module, 5y riz¢ rigzz:gr

I
1. Remove the four screws from the module bottom & |cno sro| @

1o gain access to the modules’s terminal strips. @ @

el e
2. Connect the wires to the appropriate terminals, p g o . g
3. Replace the cover. 53| o w0l

el @ LRER )
Connecting the Breakout Module to the ol e
Model 52 — To connect the breakout module to el ara | @
Model 52 (figure 12-5), connect the breakout @ [ @
module ribbon cable to the Model 52A Digital 170 S - L -] B
connector. '

[ Hioar El 5

Figure 12-4. Digital /0 Breakout Module

ACCESSORY 50-32 BREAKCUT MODULE

DIGITAL A
HO

Figure 12-5, Breakout Module/Model 524 Interconnection
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13.1 REMOTE OPERATION
13.1.1  Introduction

This section covers the remote operation of the Mode! 52A
as it applies {0 the RS-232-C or IEEE-488A (GFIB) inter-
faca.

The first portion of this section describes the interface
interconnection and setup:
Standard RS-232-C inferface interconnection and
setup — Paragraph 13.1.2,
Option 50-15 RS-232-C interface interconnection and
setup — Paragraph 13.1.3.
Option 50-13A HEEE-488A interface interconnection
and setup - Paragraph 13.1.4

The second portion of this section (Paragraph 13.2) de-
scribes placing the Model 52A in remote.

The third portion of this section defined the intarface
profocol and syntax:

Interface protocol — Paragraph 13.3.

General command syntax — Paragraph 13.4.

Basic syniax rules — Paragraph 13.5.

The remainder of this section {Paragraph 13.8) describes
the Model 52A's remote commands and their functions.
While paragraph 13.6 covers every remoie command, no
explanations are given for how the commands interrelaie;
aworking knowledge of the Model 52A “system” wilt aid in
understanding command relationships, The majority of
the command descriptions contain examples that illus-
trale the commands function and syntax. Table 13-4 at
the end of this section summarizes the remote commands
and their functions.

13.1.2 Standard RS-232-C Setup

Every Moda! 52A coniains a built-in RS-232-C interface
that can receive instrument setup commands from g
controller, send data to a controller, or transmit data lo a
Modet 54 printer in ASCII or graphics format. This full

SECTION 1 3

REMOTE OPERATION

duplex interface can be setup for DCE or DTE configu-
ration and CTS/RTS or XON/XOFF handshaking mode
with programmable break character. The data formatis
8-bits, no parity, one stop bit,

Connector

The standard R3-232-C connector is located on the rear
panei of the Model 52A; see figure 2-3item 3or 13-1. For
pin connections and signal names, refer to table 13-1.
The rear panel connector is a DB-25 connector which
connects to any standard RS-232-C cable (interface
type E).

B

e
Z

RS5-232-C / 2
CONNECTOR—¢ 7 }
7

Figure 13-1. Standard RS-232-C

1341



Tabie 13~1. RS-232-C Data in/Out

Pin Mame Direction Direction
{DCE) (DTE)
Config- Config-
uration uration
2 TXD
Transmit data In Qut
3 RxD
Recsive data Out In
4 RTS
Reguest to send No conn Out
5 c1s
Clear 1o send) Out in
6 D3R
Data set ready Out In
7 SIG GRD
Signal ground e —
& RLSD
Receive line
signal detect Out In
20 DTR
Data Terminal Ready | In Out

DCE/DTE Configuration

Before connecting the Model 52A RS-232-C interface,
the correct device configuration {DCE or DTE) must be
determined and the internal ribbon cable connected to
the DCEorDTE location (figure 13-1) on the motherboard.
Wavetek ships the Model 52A set up for DCE operation.

Todetermine the correct device configuration, refertothe
following steps or the manual for your system controller/
computer. The controller/computer must have a DB-25,
RS-232-C connector,

1. Isthe controller/computer a DCE or DTE device?
If this is not explicilly spelled out in the manual
youwillnead tolook atthe connector's pins. pin
2is the data output, the controller/computer is a
DTE {most computers). If pin 3is data output, the
conirolier/computer is a DCE (most MODEMS),
Set the Model 52A opposite to the controller/
computer {for example, if the controller is DTE,
sefthe Model 52A for DCE). Tosetthe Model 524
remove the top cover (figure 2-7) and connect
the cable tc the appropriate header; see figure
13-1.

13-2

2. In most cases a straight-through cable can be
used to connect the Model 52A with the other
device. Model52Arequires connactionoipins 2,
3.5, 7, and 20 for CTS/DTR handshaking or pins
2,3, and 7 for data operation (no handshaking),
but the other device may require more connec-
tions. Examples of typical cable assemblies are
shown in figure 13-2. However, there are many
interpretations for the RS-232-C standard.

DTE (DCE)
4 5
oTRllne cTs
MGDEL 5 (20) I4 DUMB
RTS
52A v 1 TERMINAL
XD (DT E) Lt TXD(DTE)
%D O TE 2 G5~} RXD(OTE)
SiG GND I S1G GND
DTE
THIS CONNECTION MUST BE RAXD priNTER
MADE IF RTS/CTS HANDSHAKING s (WISERIAL
15 ENABLED IN RS-232 MENU, GND  PORT)
cTS

MODEL 82A TO DUMB TERMINAL WITH TEE FOR PRINTER

TELEPHONE LINE

DTE DCE DCE DTE
2
TXD e TXD RXD AXD
3
AXD RXD TXD hat— TXD
SIG | 7 SIG
GND RS-232 GND
o | MODEM
DTR : DTR OTR
- Inc.
= osn DSR}—sq DSA
MODEL N
£ | mng
624 =1 peTecT
NE Y cammier RS-232 RS-232
=i DETECT MODEM TERMINAL
ATS b OR
COMPUTER
5
oTS

MODEL 82A TO TYPICAL MODEM CONNECTION
(SEE INDIVIDUAL MODEM MANUAL FOR HANDSHAKING LINES AVAILABLE)

Figure 13-2. Typical Serial Cables




Baud Rate

IBM-PC BCE
2 TX0 1 The BAUD rate is selected by either the rear panel DIP
i _ RXO_{, switch or the COMM PORT 1 main menu item. The rear
3 8 ’ panel switch is described in paragraph 2.3 item 6 -
.8 4 Switches. The COMM PORT 1 setup is described in
202 5 €IS 4 paragraph 4.4.2 - RS-232-C Responses. Acceptable
ug2 psR |, MODEL baud rates are 300, 1200, 9600, and 76800. The Model
225 S1G BND 52A 52A automatically sets the baud rate to 9600 when Model
g3 7 7 54 Printer is selected,
Z02 3 RLSD | 4
g 3 Handshaking and Format Setup
=
o TR
20 0 Setupthe "Handshaking” for COMMPORT 1 by selecting
D825 DB.25 the "Setup” menu; refer to paragraph 4.4.2 — R8-232-C
FEMALE MALE Responses. This menu allows selection of XONMXOFF
MODEL 52A TQ IBM-PC or APPLE Il and CTS handshaking. Set up the data cutput format

using the "Format” menu: lines per page, readings per
ling, headers, and focter,

OPTIONAL LINE

DTE {DCE) 13.1.3 Option 50-15
Mggf ; (w;siﬁiiii%m) The option 50-15 provides a second RS-232-C portiorthe
5 20) Model 52A. Option 50-15 canreceive data an commands
c7s from a controlier, send data to a controller, or send data
to printer in ASCII or graphics format. This full duplex
2(3) interface can be configured for DCE or DTE, plus setup

o B for CTS, XON/XOFF, and modem handshaking. The data

format is 7 or 8 bits, even, odd, mark, space, or parity
S1G GND $IG GND checking, and one stop bit. The option 50-15 board piugs
into option slot 8 (J10 on the motherboard); see figure 2-
1 or paragraph 2.3 item 2,

Connector
MODEL 52A TO PRINTER

The opticn 50-15 RS-232-C connector is located on the

0 2lE rear panel atoption slot 8; see figure 2-1or paragraph 2.3
1 2 itern 2. For pin connections and names, refer to tabie 13-
2 RXD 1 5 1. The connector is a DB-25 connector which connects
3 RTS |, to any standard RS-232-C cabie (interface type E).
4
5 ots | ° DCE/DTE Configuration
MA}?_‘.;I)I\TIT-SSH 6 MODEL
6 SIGGND] 827 Betore connecting the Model 52A’s option 50-15 inter-
7 face, the correct device configuration (DCE or DTE ymust
8 8 be determined and the ribbon cable connected 1o the
DCE or DTE location (figure 13-3) on the option 50-15
8 DTR |9 board. Wavetek ships the option board set up for DCE
operation.
DE-g D8-25
MALE MALE To determine the correct device configuration, refer to
MODEL 52A TO APPLE MACINTOSH paragraph 13.1.2 DCE/DTE Configuration steps 1 and 2

or the manual for your system controller/computer. The

Figure 13-2. Typical Serial Cables (Continued) controller/computer must have a DB-25 RS-232-C con-

nector,
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Baud Rate

Select the baud rate using the main menu iterm COMM
PORT 2 (paragraph 4.4.2 ~ R8-232-C Responses). Ac-
ceptable baud rates are 300, 600, 1200, 2400, 4800,
9600, 19200, and 76800,

Handshaking, Parity, and Format Setup

Setupthe "Handshaking” for COMM PORT 2hy selecting
the “Setup” menuy, refer 1o paragraph 4.4.2 - R5-232-C
Responses. This menu allows selection of XON/XOFF
and CTS handshaking. Also from the "Setup” menu,
press e o set up parity options. Set up the data output
format using the “Format” menu: lines per page, readings
per fine, headers, and footers,

DCE HEADER DTE HEADER
N, L

U4 us

Figure 13-3. Option 50-15 Board

13.1.4 Option 50-134A

The option 50-13A provides an IEEE-488 (GPIB - General
Purpose Interface Bus) /O port for the Model 52A. The
option 50-13A board plugs into option siot 8 (J10 on the
motherboard), see figure 2-1 or figure 2-3 item 2,

Connector

The IEEE-488 port connections and signal names are
listed in table 13-2. The rear panel connecior is an
Amphenot 57-10240 or equivalent connector (see figure
2-3 item 2) and connecis to an IEEE-488 cable (available
from Wavetek in 1 and 2 meter lengths).
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Table 13-2. IEEE-488 Data In/Out

Pin Signal

1 DiGH True when low

2 DIO2 True when low

3 DIO3 True when low

4 D104 True when low

5 £0I True when iow

6 DAV True when iow

7 NRFD True when
high

8 NDAC True when
high

9 IFC True when low

10 SRQ Trug whan low

11 ATN True when low

12 Chassis ground

13 DIOS True when low

14 DIOs True when low

15 DIo7 True when low

16 D108 True when low

17 REN True when low

18 Signal ground

19 Signal ground

20 Signal ground

21 Signal ground

22 Signal ground

23 Signal ground

24 Signal ground

IEEE-488 Address

The IEEE-488 address of the Model 52A is set by either
the COMM PORT 2 —~ |IEEE-488 main menu item or the
option 50-13A board’s internal address swilches, Ac-
ceptable addresses are 1 through 30.

To change the address using the main menu

1. Turn on the Power.

2. Locate the COMM PORT 2 main menu item.

3. Change the address using the keys.
Valid address are 01 through 30. This addressis
only valid while the power remainsg on. |f power
is turned off, the unitreverts to the address set by
the internal switches,



To change the IEEE-488 address using the internal
address switch.
1. Bisconnect the power.
2. Remove the fop cover (figure 2-7).
3. Set the address using the [EEFE-488 address
switches located on the Option 50-13A card
(figure 13-4). For switch positions refer to table
13-3. Toverify the address, locate COMM PORT
2 in the main menu and check the address.

i

G Olhd

<35>

—— OPEN

3
o)
Q|

Figure 13-4 IEEE-488 Address

Table 13-3. |EEE-488 Addresses

Address| 1 2 3 4 5
8] 0 0 0 0 0
1 1 0 0 0 0
2 0 1 o 0 0
3 1 1 0 0 0
4 0 0 1 0 0
5 i 0 1 0 0
8 0 1 1 0 0
7 1 i 1 0 0
8 0 0 #] 3 0
] 1 0 0 1 0
10 0 1 o 1 0
11 1 1 0 1 Q
12 0 0 1 1 0
13 1 0 1 1 0
14 0 1 1 1 0
15 1 1 1 1 0
16 0 0 0 0 1
17 1 0 C 0 1
18 0 H C 0 1
19 1 1 8] 0 1
20 0 0 1 0 1
21 1 0 1 0 1
22 0 1 1 0 1
23 1 1 1 0 1
24 0 0 0 1 1
25 1 0 0 1 1
26 0 1 0 1 i
27 1 1 0 1 1
28 0 0 1 1 1
29 1 0 1 1 1
3¢ 0 1 1 1 1

Handshaking and Format Setup

Setup the "Handshaking” for COMM PORT 2 ~ IEEE-488
by selecting the “Setup” menu; refer to paragraph 4.4.2
—|EEE-488 Handshaking Responses. Thismenu enables
the EOl and SRQ. Setup the data cutputformat using the
“Format” menu: lines per page, readings per ling, head-
ers, and jfooter

13.2 ENTERING AND LEAVING REMOTE MODE

The Model 52A powers on in the iocal mode (front panel
control). Ingrder for remote commands to be recognized
and processed the Model 52A needsto be placed in the
remote mode.

The tilde character "~ piaces the Model 52Ain remote
Untilthe “~"characteris received all incoming characters
wilt be ignored except those for RS-232 eche control, For
GPIB, the Model 52A auiomatically goes to remote if
addressed as a talker or listener; the tilde character is nct
required.

The unit will then remain in remote mode untit one of four
conditions is met:

¢ [tisturnedoff, eitherfrom front panel switchorthe
remote POFF command.

¢ A front panel button is pressed and the front
panel has not been locked out or placed in
remote front panel cn mode,

= The remote command “GOTO LOCL" is re-
ceivad.

*  The GPIB REN line command becomas not true.

13.3 INTERFACE PROTOCOLS

The B5-232 interface supports XON/XOFF and RTS/CTS
handshaking modes inreceive modes only. Inthe Model
52A's standard RS-232 port, RTS is always true, and
XON/XOFF are optional. The option 50-15 card supports
the complete handshake protocois. Two characters,
when received over RS-232 only, perform special func-
tions. They can be sent at any time, and be embedded
within remote commands without altering the commands.
They are:

"@" Puts the 52Ainto received character echomode.
This mode is active each time the unit is turned
on. A"
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‘A Puts the 52A into no-echo mode. Mode is re-
tained until the unit is next powered down or “@"
is received.

Generally, a transmission from the Model 52A is a single
fine, terminated by a carriage return-line feed combi-
nation. When more than one ling is to b sent, the final line
is followed by “*END"” by itself, When the Model 52A has
been set up to transmit data on a continuous basis, there
is no terminating end message.

The GPiB interface follows several conventions. The EQI
may or may not be included with each line-terminator
character transmitted, based on a user-programmed
setting. The Model 52A always ignores a received EQI
and terminates input line with the receipt of the #ne-
terminator character only. When the Mode! 52A needs to
transmit data either inresponse to a remote command or
as part of preset conditions (alarm response, ete), it will
wait approximately 10 milliseconds to be made a talker.
At the end of that period, if the talk mode has not been
entered, the Model 52A will activate the SRQ line if
enabled. After the controller has serviced the SRQ, the
Model 52A will wait tobe addressed as atalker for anciher
time-out period before again asserting an SRQ. When the
SRQ is active from the Mode! 52A, the serial poll byte will
contain hex 41; all other times it will be zero.

The bestway torespond to the Model 52A's decision that
itneeds tosend dataisto wait for and respond to the SRQ.
Other methods can tie up the bus. Also, while waiting to
be made & talker, the Model 52A ceases all other activi-
ties.

13.4 GENERAL COMMAND SYNTAX

Aremote command in the Model 52A is made up of one
or more keywords and its argument(s). The commands
can be broken up inlo two basic classes;

¢ Commands which have a single keyword or a
keyword and immediate arguments. Fxamples
of this type of command are “TIME” and “PQFF",

"TIME” expects atime argumentto follow, "POFF”,

power-off, requires no arguments at all.

* Commands with keywords that signal a series of
subsequent keywords which, when combined,
fully describe the command. "ENTP”, used to
enter programs, is followed by keywords which
cover the multitude of options available for a
Drograim.
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13.5 BASIC SYNTAX RULES

1. Between keywords and arguments on a line, char-
acters *, 1 = ()} [ ] < »” and space can be used as
separators. Any of these can be used in any combi-
nation, as long as at least one separates each key-
word or argument from the next keyword or ar-
gument.,

2. Akeyword that expects parameters must have those
parameters immediately following the keyword and
be on the same line. Separators in rule #1 are
acceptable but ignored.

3. M akeyword is not recognized as belonging to the
group currently expected, higher level, previous
menus are searched ("backiracking”), but neverjow-
QUENCY" is a valid function input, since the Modeal
52A only searches for "FREQ", The reverse does not
hold true: FRE is not the same as FREQ, and will
generate an error.  For common variations of a
command that wouidn't fit the uniqueness rules,
§ynonymous commands are available. So the com-
mands “ALARM” and "ALRM” will both work and are
identical, for example.

3. Anycharacters after an ;" on aline are ignored. The
same applies for Hnes with 2 " character. So
comments can be placedon lines if desired using this
feature.

4, Compietely blank lines are ignored. They will not
change the "state” of the command processing.

Line-terminator characters (LTC) stop command lines.
Until the characters are received, text may be deleted via
back space or delete characiers and reentered, The
Model 52A does not begin processing the line uniil the
line terminator character is received. A line-terminator
character on a non-blank fine without a preceding semi-
colon (;) terminates processing of that command upon
completion of interpretation of the fine. A complete com-
mand on a single iine should not end with a semicolon ());
including a semicolon will not cause an error. A line-
terminagtor character without a preceding semicolon will
terminate most commands; for an exception see para-
graph 13.6.17 - DMM.

The Model 52A ignores all control characters (decimal
values less than 32) except for line terminator character,
back space and delete. In addition, the Modsl 524
automatically subtracts 128 from all decimal values over
128.



Remote Command Error Responses

E1 BAD COMMAND CR SYNTAX

E2 BAD NUMERIC ENTRY

E3 ILLEGAL CHANNEL NUMBER

E4 LIST OR PROGRAM NAME ALREADY EX-
ISTS

E5 CAN'T FIND LIST OR PROGRAM

EG OUT OF MEMORY

£7 PROGRAMINPROCESS, MUSTTERMINATE
BEFORE PROCEEDING

E8 DATA NOT READY, OR DATA POINT AL-
READY READ

ES LOW BATTERY

13.6 ALPHABETICAL COMMAND
DESCRIPTIONS

Each command keyword and any associated sub-
keywords and paramsaters are listed below in alpha-
betical order. Each entry has the format:

*  Command name

s  Functional Description

e  Any special requirements or warnings

e Command Syntax and parameter information{as
appropriate)
Keywords and explanations (as appropriaie)
Examples of use

Note:

The foliowing characters are used in the
command descriptions. They are NOT pres-
ent in actual commands:

e €

<..> Means required argument.

L] Means optional,

(.1L) Means choose 1 from the list,

(.L.D Means choose T or more from the list,
..} Means repeat ad lib.

lower case Means replace with argument,

e.g. :<func>=VDC.

“float” Means a floating point number.

* Signals the default used by the 52A if
not specified.

Although the following keywords and examples show
uppercase commands, the Model 52A is not limited to
receiving its commands in uppercass. Only text associ-
ated with the commands, such as math labels and chan-
nel list or program names, keep their case significance.

13.6.1 ~ (tilde character HEX 7E)

Function
Puts the Modei 52A info remote mode.

Notes
The Mode! 52A will not recognize any characters untilitis
in remote mode. Once it has received "~", it will stay in

remote mode until either power is turned off, the “GCTO
LOCL” command is received, or a front panel key is
pressed when neither local lockoui or front panel on
modes are active. if the Model 52A is already in remote
when this character is received, the effect is to place the
unit in remote, display disabled, and front panei off.

13.6.1A @ (At Character - Hex 64)

Function

Places the serial port in echo-on configuration, where
each input character echos back to the remote host. This
command hasg ne meaning for IEEE-488 operation, but
using @ will not generate an error,

13.6.18 A (Caret Character - Hex 5E)

Function

Turns off serial port echo, where each input character is
not echoed back o the remote host. This command has
no meaning for IEEE-488 operation, but using A will not
generate an error.

13.6.2 ALARM or ALRM

Function

Enter an alarm specification or replace an existing one.
The entire alarm can be placed on one ling, or split over
several lines according 10 the general syntax rules. Alarm
numbers range from 1 to 98,

Notes

Once within the 'PROG’ part of this command, ali items
are optional and can be entered in any order desired. Sg,
aithough the keywords list shows T1 before TONE, it
doesn't have o be., GOTO/GOSUR allow entry of any
name, existing or not. When the alarmis used, the GGTO/
GOSUB will be ignored if the specified list or program
cannct be found.

Keywords

ALARM / ALRM,;

ALLON;

ALLOF;

COPY <sre> <dests;

PROG <num:;
*ENAB/UNEN;
ONTRATRUE/ONER;
LCHPULCH;
“GTE/LTENWIN/OWIN;
T1 <float> ["message”];
T2 <float> ["message”];
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HYS <float>:

TONE LOMED/HI PUL/WRB S20;
ENDL;

OUT <chan> <value>;

GOTO {Name.L or PYGOSUB [Name L],
COM1 RDGIMSGITIDTISCNT;

COM2 RDGIMSGITIDTISCNT;

RAM RDG /MSG /TIDT/ SCN1:;

DISP MSGH / MSGSE [/ MSG20;

Keyword Descriptions

ALLON tnable all alarms.
ALLOF Disable all alarms.
Ccopy Copy <sre> alarm number o <dest>,
PROG <num> program alarm <aums.
ENAR tnable the alarm.
UNEN Disable this alarm.
LCH Latch alarm.
ULCH Unlatch alarm (default).
ONTR On transition alarm.
TRUE When true.
ONER On eIror
{OVRRNG NOTRIG,etc)GTEX2TT,
LTE X<T1.
IWIN Inside window; T1<X<T2.
OWIN Quiside window; X<T1 OR T2 < X,
T1 <value> [<msg> | Threshold 1, float
value, optional message.
T2 <value> Threshold 2, float valug, op-
tional msg.
HYS <float> Hysteresis, float value.
RESP Alarm responses.
TONE
LOW Low frequency.
MED Medium frequency.
HI High frequency.
WRB Warble tone; use with tone frequency.
PUL Pulsed fone; use with frequency.
S20 Tone 20 seconds max or untii alarm
becomes non-true, whichever 1st.
ENDL End the list,
ouT <ch> <val> Qutput the binary vaiue
<val> 10 the specified output channel
<ch>, Vsaid channels are 5,6,7,and 8.
The output value is always specified in
binary, using G,1 or X for n¢ change.
GOTO <name> Gotoachannetlistor program.
include the L or .P extension. If not
given, .L is assumed.
GOSUB <name> Go to a channgl iist, make 1
scan and return.
COM1 Standard serial port,
RDG Send reading.
MSG Send message.
TiDT Send time and date.
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SCN1 Send 1 scan of list.

COM2 Optional seriat port or GPIB interface.

RDG Send reading.

MSG Send message.

TIDT Send time and date,

SCNA1 Send 1 scan of list.

RAM internal RAM storage,

RDG Store reading.

MSG Store message.

TIOT Store time and date.

SCNA1 Store 1 scan of list.

DISP Front panel dispiay.

MSGH Hold message until front panel key
pressed.

MSGE5 Holdmessage 5 secondsorkey pressed,

MSG20 Hold message 20 seconds, or key
pressed.

Examples

ALRM ALLGF (Disable aif alarmsg.}

ALRM ALLON (Enable all alarms.)
ALRM PROG22 UNEN (Disable alarm #22.)

ALRM PRCG = 1 TRUE OWIN;
HYS <0.0000>;

T1 0.0001 "LOWII™;
T2=10.000, "HIGH! "

TONE [ MEDium;

COM1 RDG MSG RAM RDG

ALRM PROGS9 ONTRAN GTE;
T1 2.4140;

HYS 0.1000;

OUT 7 1101;

COMZ2 RDG TIDT RAM RDG

13.6.24 BATT?

Function
BATI7 queriesthe state of the Model 52A internal battery.

Noie
When queried, the Mode! 52A returns cne of the three
following messages followed by a line-terminator charac-
ter.
OK This message indicates a charged battery.
LOW  This message indicates a low battery.
NONE Thismessage indicates the Modei 52A does
not contain an internal battery.

Sending the CNF? command to the Model 52A also
returns information about any internal baltery.



13.6.2 BLOAD

Function

Load channel list, program, alarm, math or tracking from
remote. No name is required; it is contained within the
loaded data.

Notes

“BLOAD” accepts an ASCII-Hex file in a compressed
format. This file is typically generated via the BOUT
command, but it can be created manually with a format
specification avaitable from Wavetek. The compressed
filz can contain a list, program, etc.— type information is
contained within the file, Each line should end with a
semicolon followed by the line-terminator character. The
lagi ling should have only the line-terminator character.
This last line must follow one more line which contains
*END and the line-terminator characier. Aling containing
*END’ is required. This format loads a listor program in
the shoriest possible time. BLOAD performs no verifica-
fion on the data. It's easily possible to enter the same list
multiple times, for instance, something which cannot be
done from the front panel. Because all remocte com-
mands that ook for list/program names iake the first one
that maiches, any such duplicate Iisis/programs will be
inaccessible from remote! The BLOAD command works
with any strings the Model 52A sends using the BOUT
command,

B0UT appends the necessary’ *ENDY line required atthe
and of BLOAD,

Example

BLOAD, (This is the command.)

00,28,05,4C,49,53,54,00,00,00;

00,00,02,01,FF,00;

04,20,20,78,00,02,02,00.00,00,00,

00,00,08,FF,01,00,28,00,00,1B,00 (This is the file
being sent.)

*END {This is the last line of the file.)

13.6.4 BOUT <NAME.L>, BOUT <NAME.P>, BOUT
<NN.M>, BOUT <NN.A=, BOUT <CH.TA>, BOUT
<CH.TD>

Function

Transmits an ASClI-Hex binary representation of a chan-
nel list, program, math, alarm, analog tracking, or digitai
tracking setup from the Model B2A.

Notes

The fransmitted datais an ASCIl-Hex image ofthe item as
it exisls within the Model 52A. The main use of this
command is {o obtaln an abbreviated copy of a list or

program {o be later loaded with the fast BLOAD com-
mand.

Datais sent 16 entries perling, separated by commas. all
excent the last data line which must have a semicaolon ()
after the 16th entry. Each line is terminated with the line-
ferminator character. A ling containing "END' i8 ap-
pended {c the transmission to aid remote systems recog-
nition that the operation is complete. The "END' iine can
be sent back to the Model 52A as part of a ‘BLOAD’
without any il effects. An error results if the name or
number given does not exist.

Example

BOUT LISTL (This is the command.)

00, 28, 05, 4C, 49, 53, 54, 00, 00, 00, 00, 00, 02, 01, FF,
00,

04, 20, 20, 78, 00, 02, 02, DO, €0, 00, £0, 00, 00, 09, FF,
01;

00, 28, 00, 00, 18, 09

*END

13.6.5 *CAL?

Function
List the last calibration date for the Mode! 52A

Example
*CAL?
08/08/88

13.6.6 CALD, CAL, CALV <vaiue> TCAL <temp>

Function
Perform remote calibration.

Notes

All the CAL words above are expected 10 be partof a
{DMM operation and use the current DMM channal and
range. CALO applies 1o DCV, and OHM only. TCAL
applies o temperature, thermocouple iype. CALV ap-
plies a forced cal value to any function that alows CAL.

When the cal is complete, the Model 52A replies 'CALD',
If a calibration step is not completed within 20 seconds,

the Model 52A aborts the calibration procedure and
returns a TOUT (time out) message.

Examples

DMM CH 1VDC V3;  {Getinio DMIM, channei 1, 3volt
range.)

CALQ; (Perform zero cal. Sends back response.) .

CAL,; (Apply voltage, then send this

over to do the cal. Get another
CALD response when done.)
(Switch to volis AC, 300 volt
range.)

VAC V300,
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CALV 257, (Apply special cal value, telf 52A
to cal to this value. Done when
get CALD,)

DMM command not requirad,
but hurts nothing exceptihe time
it takes (o reinitialize DMM op-
gration. Then perform cal on
Then go o temperaturs, asta-
biish cold bath, and provide the

ref-temp.)

DMM CH 2 CAL;

TEMP TCAL 28.5

13.6,7 CALRTD

Function
Remote calibration for temperature, RTDs

Notes

This has the same basic reguirements as CAL, namaly
thatthe unitbe in DMM. The functionhastobe TEMP, and
the range cne of the twe RTD types (RTD392 or RTD385),

Keywords
CALRTD(NT / EXT / ICE)

Keyword Descriptions

INT Internat cals. 52A copies volts cals to
the appropriate temperature calibra-
tion. No user intervention necessary. A
CALD message is returned almost
immediately.

EXT Userisexpectedioexternally adjusthis
current source to give 0.00 degrees.
Thiscommand in the 52A does nothing.
No internal calf values are altered. The
keyword Is present only to match what
ig available from the front panal. Mul-
tiple READ commands should be used
to verify the 0.00 that should occur.

ICE The Model 52A attempts to calibrate
existing input for a0.00 reading, adjust-
ing its internal calibration value as
necessary to achieve this. An input
value far ouiside of an expected win-
dow of values will be ignored. AnCALD
message is returned when this cal is

complete.
Examples
DM CH 1
RTD385;
CALRTD INT; (Use internal cals. No return
value.)
CALRTD ICE; {Cals to 0.00, 1000hm. Returns

E5 when done. )}
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13.6.8 CLR

Function

Clearmemaoryinthe Model 52A, AlRAM may be cleared:
aiso setup data, reading data, programs, channet lists,
alarms, math, analog tracking, and digital tracking infor-
mation may be cleared separately.

Note

For mora selective deletion . of lists and such, see the
“DEL" command. CLR cannot be undone, sobe sure that
whatis being deletediscorrect. A 'CLRALL alsoplaces
the Model 52A backintolocalmode, soanew '~' will have
to be sent. ‘CLR ALL is equivaient to 'INIT". A 2-second
delay is required after a3 CLR ALL before additional
commands can be sent.

Keywords
CLR<(ALL/SET/DATAPLAMT)>

Keyword Descriptions

ALL Clear everything from unit except cali-
bration.

DATA Delete any stored data.

SET Set default user settings (scroll speed,
ete).

PLAMT Clear out all lists, programs, alarms and
tracking.

Examples:

CLR PLAMT (Clears Programs, Lists, Math,

Alarms, and Tracking informa-
tion from Model 52A memory.)
(Clears Data memory from
Model 52A.)

CLR DATA

13.6.9 CMDS?

Function
Gives a list of all keywords in the Model 52A remote suite.

Notes

One keyword s listed per line, indented 4 characters for
gach 'depth’ it is within the command hierarchy. Asan
example, a snapshot of the output that covers the MEM
command is given below. The kisting terminates with an
*END' line.

Example
CMDS?
(Some commands)
STOP
MEM

FILL

WRAP

XMIT

COM1



COom2
&CLR
CLR
ALL
SET
DATA
PLAMT
(Rest of commands)
*END

13.6.10 CNF?

Function
Request configuration information from the Model 52A

Keywords
None.

Example
OCNF?
model 52A V5.00

(This is the command.)
{This is returned by the Model
52A.)

CH1: 50-1 DMM

CHz: 50-1 DMM

CH3: 50-2 V+T

CH4:

OP5: 50-141/0

OpPe:

OP7: 50-12 RAM

OP8;

NC INT BATTERY

*END

13.6.11 COM1

Function
Setcommunications parameters and page formatting for
ihe Model 52A standard serial interface, "COMM Port 1"

Keywords

COM1;

PR54 ASC / GRF;

/RS2
RXTX/TX fRX | OFF;
BAUD nnnn;
BR <char>;
RPL Ny,
LPP nnn;
HDR “chars” FTR “chars”;
KON [ NXON;
CTS/NCTS;
LE/NLF;

Keyword Descriptions

PR54

ASC
GRF

RS2
X

RX
RXTX
OFF
XON
NXON
CTs
NCTS
LF

NLF

BR «<char>
RPL nn
LPP nnn

HDR “charg”

FTR *chars”

BAUD nnnpn

Set port o operate Model 54 Printer/
Plotter.

Output data to printer in ASCH format.
Cuiput datato printerin graphics format.
for graphics outputs also select line
feed {LF). NLFisthe reset default, there-
fore it must be changed to LF.

Set port for RS-232 operation,

Enable Transmit, no receive.

Enable receive, no transmit.

Enaple both RX and TX.

Disable use of port.

Use XON/XOFF handshaking.

Do not use XON/XOFF,

Use CTS/DTR handshaking.

Do not use CTS handshaking.

Data transmitted from the port ends with
acarriage return and alinefeed (CRLF).
Commands received are considered
incomplete until LF is received (CR will
be ignored).

Noline feeds. Data transmitted from the
port ends with a carriage return, Com-
mands received are considered com-
plete when carriage return is received
{L.F is ignored). Do not use NLF when
sending graphic from the port, because
the NLF filters out the LF characters
which may be part of the graphics.
Define BREAK character.

Set Readings/Line 0-99.

Set Lines/Page 0-999. LPP determines
how often the header and footer texis are
generated. When piotting, LPP deter-
mines how oftenthe axes are generated.
Specify Header. The header can be up
t0 40 characters in length. Control char-
acters can be included by using a caret
(A) foliowed by the control character.
For example, a bell character could he
placed in the header using ~G. The
Model 52A produces a header at the
start of each data transmission and ev-
eryLPPlines. Inthe plotmode, piot axes
are produced whenever a header should
be.

Specify Focter, The footer has the same
format and size as the header. The
Model 52A produces a footer after each
LPP #ine.

Set Baud Rate; 300, 1200, 9600,
76800,
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Examples
COM1 = PR54
COM1 RS8-232 RXTX RPL 4 LPP 60 HDR “Top of Page”;
BAUD:9600
COM1
RS-232 BAUD 1200

13.6.12 COM2

Function
Sel communications parameters and page formatting for
the Option 50-15 BRS-232 port "COMM Port 2.

Keywords
COMgz;
PR54
GRF; .
ASC

RS2,
RXTX/TX/RX/OFF:
BAUD nnnn;

BR <char>;
RPL o,
LPP nan;
HDR “chars” FTR “chars”;
KON / NXON;
CTS/NCTS;
LE/NLF
DSR / NDSR;
DCD / NDCD;
PRTY:

BIT7;

BIT8;

OF;

EV:

Oy,

MA:

5P,

Keyword Descriptions

PR54 Set pori 10 operate model 54 Printer/
Plotter.

ASC Quiput data to printer in ASCI format,

GRF Quiputdata to printerin graphics format.
For graphics outputs, select line feed
(LLF). NLFisthe resetdefauli, therefore it
must be changed.to LF.

RS2 Set port for RS-232 opersation.

> Enable Transmit,

RX Enable receive.

BXTX EnablebothRXand TX.

QOFF Disabie COMZ port.

XON Use XON/XOFF handshaking.

312

NXON Do not use XON/XOFF.
CTS  Use CTY/DTR handshaking.

NCTS Do notuse CTS handshaking.

LF Data fransmitied from the port ends with a car-
riage return and a line feed (CR LF).
Commands received are considered
incomplete until LF is received (CR will
be ignored).

NLF Noline feeds. Data transmitted from the
port ends with a carriage return . Com-
mands received are considered com-
plete when carriage return is received
{LF is ignored). Do not use NLF when
sending graphic from the port, because
the NLF filters out the LF characters
which must be part of the graphics.

DSR Enable DSR line.

NDSR lgnore DSR line.

DCD Enable DCD line.

NDCD Ignore DCD ling.

BREAK <char> Defing BREAK,

Character. <char> is range A-].

RPL nn Set Readings/Line.

LPP nnn Set Lines/Page 0-999. LPP determines
how often the header and footer texts are
generated. When plotting, LPP deter-
mines how often the axes are generated.

HDR “chars”  SpecifyHeader. The headercanbeupto
40 charactersinlength. Control charac-
ters can be included by using a caret (M)
fcllowed by the control character. for
example, a bell character could be
placed in the header using ~G. The
Model 52A produces a header at the
start of each data transmission and ev-
gry LPPIines. Inthe plotmode, plot axes
are produced whenever a header should
be.

FTR "chars” Specify Footer,

BAUD nnnnn Set Baud ; 300, 600, 1200, 2400, 4800,
7200, 9600, 19200, 76800.

PRTY Specify parity information.

BIT? 7 bit parity.

BIT8 8 bit parity.

OF Parity disabled,

BV Even parity.

0D QOdd parity.

MA Mark parity.

Sk Space parity.

Examples

COM2 RS-232 RXTX BREAK: K, RPL 4 LPP &0,

PRTY 8 SPAC;

HDR "TEST #1" FTR "END TEST™,

BALID:2600



13.6.13 DATE, DATE?

Function
Set the date on the Model 52A’s internal clock. DATE?
returns the date.

Note

All digits must be present when setting the date including
anyleading zeros. The “/" delimiters are not required but
may be included for readability. “-" is also accepted.

Keywords
DATE mm/ddfyy

Keyword Descripiions

mm month (1-12)
dd day (1-31)
Yy year{00-99)

Example
DATE 04/21/88
DATE 081688

13.6.14 DEL

Function
Delete a channel list, program, math, alarm or fracking
setup from memory.,

Keywords
DEL <(List.L. / Prog.P /NN.M / NN.A/NN.TD / NN, TA)>

Nota

The extension "L .P'A' M TD', ' TA' is required. it telis
the Model 52A what type of item to delete. ‘L'is alist, '
a program, ‘M a math, ‘A’ an alarm, ‘TD’ a digital track,
and "TA” an analog tracking. The Model 52A does not
verify that the deletionis really desired. A listor program
thathasbeen deleted cannct berecovered excepithrough
re-entry, Use the command with caution!  Any cleared
memory can be used to store future programs, lists, or
data storage.

Example
DEL DAVE.P
DEL 52.M
CELSTD -

13.6.16 DIR[LIST|PROG |MATH | ALARM |TRAALL]

Function

List a directory of channel lists and programs. With
optional parameters, can get list of defined , alarms and
tracking, or everything. “DIR" by itseif isthe same as "DIR
LIST PROG"

Notes

Channel lists are terminated in "L, programs are termi-
nated in “.P". Math entries give "M", the number, and the
four-character label. Alarm eniries give "A" and the
number. Tracking gives "T", "A” or "D”, and the channel
number.

Alfoutput has the number of bytes used by the item atthe
end of the line,

The directory listing is terminated by "END". The fisting
is from oldest to most recent time of entry.

Keyword Descriptions

LIST All channel lists

PROG All programs

MATH All math channel entries
ALARM All alarm entries

TRA All tracking setups

ALL All of the above

Examples

DIR ALL (This is the command direc-

PROGRAM.P,77
LIST.L,255
LIST2.L,255
04.A75
04.7D,22

*END

tory returned by the 524.)

DIR LIST MATH (This command list the math and

channel lists only)

13.6.16 DISP ENAB/DIS

Function
Enabies (ENAB) or disables (DIS) the front panel display
of the Model 52A.

Notes

When enabled, the display reflects remote commands as
if entered from the front panel, and all lists/programs that
are run display data. In the disabled state, the LCD has
a static ‘REMOTE MODE' display. No readings are
available unless stored and/or transmitted. The process-
ing of remote commands and the acquisition of data is
slightly speeded up when the digplay is disabled. The
LCD is enabled at powsr-on and disabled when the
Model 52A enters remote operation with the ‘~' com-
mand. It is enabled by sending a GOTO LOCL, DisP
ENAB, INIT, CLR ALL, or GOTO LOCL command.

Keyword Description

ENAB : Enables display.
DIs Disables dispiay.
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Examples:

DISP ENAB (Enable the Model 52A's Dis-
piay.)

DISP Bis (Disable the Model 52A°'s Dis-
piay.j

13.6.17 DNM

Function

Sets the Modet 524 to function as a Digital Multimeter on
a single channel.

Notes

The “DMM” keyword, i given alone, invokes the multime-
ter with whatever last settings it was given in terms of
channel, function, range and allmodifiers. The command
can be followed by other keywords o alter and spacify all
multimeter parameters. Refer to the "ENTL” command,
paragraph 13.6,18, for a full listing of available settings.

The order of entry for settings is arbitrary, but operational
restrictions apply. In particular, when a channel # isread,
function, range and all else assume default values, so the
channel number should be first. For a similar reason, the
function should either be first, or directly afier the channel
number {if present),

i the line containing the DMM command terminates with
a semicolon, then settings can continue to be entered
and altered on subseqguent lines, as long as each also
ends with a semicolon. For example then, the DMM could
be set to channet! 1, VDC, then the range changed until
readings are proper, and then a MIN/MAX applied. If the
DMM command is the last command on a ling, excepl for
its options {function, range,etc.), the semicoton (;) is not
required.

The standard dispiay for DMM is the large-number type:
a large-digit reading that covers the upper two lines and
two iines of status information. During processing of the
function, range and s0 on, thig display will be replaced
with that appropriate for the associated operation. The
VIEW keyword can be used within the DMM setup o
restore the standard display.

The VIEW keyword also serves 10 notify the Model 52A
that the DMM display should be retained even if no
semicolon terminates the setup lines(s). Otherwise the
Model 52A assumes thai the DMM command has per-
formed a setup of the DMM mode, but that execution of
the setup is mot required. Therefcre, either terminate
DMM lines with a semicoion to indicate that the mode
should remain (the command is notyetdong’), orappeand
a ‘VIEW atthe end of the last DMM line to teli the unit that
the DMM view is {0 be retained.
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Once the DMM specification has beennoted agcomplete
{a line without a semicolon), most of the keywords listed
in ENTL are no longer available. Changing channel,
function anything eise then requires a new DMM com-
mand 0 be sent. However, you can stili use READ and
WR commands. READ {paragraph 13.6.32) allows the
extraction of the latest reading on the DMM, and WR
(paragraph 13.6.42) writes directly to the digital I/O op-
fions, if installed. All top-level remocte commands, such
as ENTL, terminaie the DMM as part of their processing.

The STOP command can be used to ferminate DMM
operation. Also, other top level command such as DIR,
DATE, etc. will terminate DMM operation.

Keywords
DMM [ch#[fen]{rng][disp][mod]etc]

Keyword Descriptions
VIEW, Restore big reading display.
See ENTL for other arguments.

Examples

DMM CHT OHM R300K DLY:12 RES, LOW DBAR VIEW

DMM CH 2 VAC; (30 volts range, avg 10 reads,
delay 2.3 sec.)

V30 AVGE CNT 10 DLY 2.3, (Add a delay, any time
later.)

ALRM 17 VIEW {Use alarm 17, restore main
display, DONE.}

READ 2; (Read current displayed value.)

DIR ALL (Stop DMM, give direciory.)

13.6.18 ENTL =names, ENTLC <names

Function

The ENTL command enters a series of channels and their
modifiers that, taken together, constitute a channel list.
ENTL will return an error if an attempt io create a list that
already exists is made. ENTLC will delete any existing lisi
and start a new one using the same name.

Notes

This is the most compiax remote Modal 52A command.
there are 24 functions, 10 channels and numerous op-
tions channel and function options. A channel list name
shouid not have the "L’ exiension appendad whan en-
tered, itis assumed. The Mode! 52A terminates channel
iist entry when it recaives a line that does not contain a
semicolon () before the line-terminator character. Chan-
nel T text is limited to 10 characters per entry, excess is
ignored. Usually more than one mods selection may be
made and insome instancesmore thanenerange. These
should be treated as separate arguments. Although the
function, range, disp, and mods arguments can occurin
any order, the context of one argument may dependona



preceding argument. Thus, entering the function must
occur before the range just as entering the output radix
must occur before the output value,

When ENTL is first invoked, keywords listed below from
SER through FiL can be entered in any order. As soon as
the first occurrence of 'CH’ is encountered, these key-
words are no longer available, and those under CH
become active. Aftera'CH’ entry, all function, range and
modifier keywords entered apply tothe specified channel
or channel group unti the next *CH' is encountered.

A channel group can be entering by separating two valid
channe! number entries with a -’ character, NO SEPARA-
TORS between the channels. The group must be either
sequential subchannels on one channel, sequential front
panel entries, or sequential math channels. Grouping is
not possible for alarms. (Exampie channel groups: 101-
163, 2-4).

Keywords
ENTL <ligt name>;

SER / *PAR,

RAM;

COM1/ COM2;
PRT;
PLOT,

W1 /W2 /W4
TS52;
TS4;
TS8;
TS186;
1832
TSE4;
DISP;
OFF;
Al
*Ad:
PLOT:
*SCRL,;
AONLY:
FiL
- AONLY;
DONLY:
CH;

Keyword Description

SER List serially. Acquisitions in exact order
listed.

PAR List parallel. Simultanecus acquisitions,
multiple. channels.

RAM Data to internal RAM,

COM1/ COM2; Data to comm port 1 or 2.

PRT Print data, ASCII.

PLOT Graphics plot data.
W1 /W2 /W4 Number of plot windows.
182 2 reads / time stamp,
TS4 4 “ y
TS8 8 "
TS1 16 "
53 32 “
TS64 64 " "
{Note: if no TS desired, enter na TS keyword),
DISP Display settings.
OFF No data dispiay,
Al Display 1 large-number, alphanumeric.
*A4 Display is 4 readings.
PLOT Display is piotting.
*SCRL Scroll display. (Meaningful only for
A1,A4).
AONLY Alarms only.
FIL Data store/xmit/display filter.
AONLY Alarms only.
DONLY; Data only {(no scan #s or list name).

CH <chan> Advance to channel specification, set

first channel #,

<chan> Channel#(1cr3characters): 1,2, 3, 4,5, 8,7,
8,90, T; 1nn, 2nn, 3nn, 4nnwhere nn =
00 to 64; Omm where mm=00 to 99;
Channel group is 2 chan# separated by

', NO spsces.

Function Keywords
For channels 1-4:

VDO DC Volis

VAC AC Volts

VDCAC AC+dc Volts

AGC DC current

AAC AC current
ADCAC AC+DC current
WATT Watts

VADCA Volt-Amps ac+dc
VAAC Voit-Amps ac
OHM Resistance

CONT Continuity

CJT Cold Junction Temperature
TEMP Temperature
DBAC DECIRELS ac
DBDC DECIBELS dc
DICD Diode check

LOGI Logic

FREQ/FRQ Frequency

PER Period

PULW Pulse Width
PULW1 Fulse Width 1 Shot
TINT Time interval
TINT Time Interval 1 Shot
EVNT Events
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For channels 5-8:

DIGH Digital input
DIGO Digital cutput
ANA Analog cutput
For channe! 8 (Time channel):
HMS HH:MM;S3
MDY MM/DD/YY
MDHM MM/DD HH/MM format
MiL 01Jang0
DMY DD/IMMYY
For channel T (Text channel):
TEXT Up to 10 char. of text. Guotes only if

embedded special characters.
For channel Oxx (Math Channels):
There are no 'functions’ for math channels,
Range Keywords.
(Functions not fisted have no ranges.)

For VOC VAC, VADC:

AUTO Autorange
V30M 30mv
V300M 300mv
V3 3v
V30 3oV
V300 300V
For OHMS, CONT;
“AUTO Autorange, 30-30Meg
MAUTO Autorange, 300M-3G
R30 30 Ohm
R300 300 Chms
R3K 3k Ohm
R30K 30k Ohm
R300K 300k Chm
R3M 3 MegOnhm
R30M 30 MegOhm
R300M 30CMegGhm
R3G 3 GigaOhm
For ADC,AAC,AADC:
“AUTO Autorange, 30mA-300mA
AAUTO Autorange, 3A-10A
A30M 30 miliAmps
A300M 300 milliAmps
A3 3AMps
A10 10 Amps

For WDC,VAAC, VAAD:
(A voltages and current range must be specified)

VA3V 30 Voits
VAZ00V 300 Voits
VAI0OMA 300 milliamps
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*VA3A 3 AmMps
VAT0A 10 Amps
For TEMP:
*TCK K type Thermocouple
TCJ J type Thermocouple
TCE E type Thermocouple
TCT T typa Thermacouple
TCR R type Thermocouple
TCB B type Thermocouple
TCS S type Thermocouple
RTD392 Platinum RTD 100 Ohm, 392
RTD385 Platinum KTD 100 Ohm, 385
For DIOD:
*DIMA 1 mifiAmp excitation
D100UA 100 microAmps
D10UA 10 microAmps

D1UA 1 microAmp

D10ONA 100 nancAmps
For FREQ:

*AUTO autorange

HZ10 10Hz

HZ100 100Kz

HZ1k 1kiHz

HZ10k 10kHz

HZ100k 100kHz

HZ 1M 1MHz

HZ4M AMHz

HZX10 Use with X10 Prescaler

HZX100 Use with X100 Prescaler

HZX1K Use with X1000 Prescaler {can add

X10. X100,X1000 1o a range)

For PER:

*AUTO Autorange

P100US 100 microseconds

P1KUS 1000 microseconds (1 millisecond)

PIOMS 10 milliseconds

P100MS 100 milliseconds

P1KMS 1000 milliseconds (1 second)
For PWTH P1SH, TINT, T1SH:

*AUTO Autorange

MS100 100 milliseconds

MS1K 1000 miltiseconds (1 second)

510 10 seconds

S100 100 seconds

S360 360 seconds



For output channels 5,6,7,8 :
OUT <bbbbbbbb> where D=1 or 0, or X for don't
change for input channels 5,6,7.8;
INMSK <bbbbbbbb> where b=1 for input, X for bit
ignored.

Gengric Range Word:

RNG <num>

Can be used for any channel and func-
tion that has arange. <num> is the key
that wouid be pressed on the front
panel to get the desired range. For
VDC, forexample, RNG 2is equivalent
to AUTCrange. For range menus with
more than one range screens, such as
the 3MQ, add 8 to the number vaiue,
For exampie, the 3MQ range value will
be RNG 11.

Display Keywords:
For ch. 1-4, Math chQ, 8.HMS (exceptions noted):

SCAL <nn>

MIN
MAX
RES
H
MED
Lo

BAR

DBAR

AVG
CNT <num=>
DLY <float>

DLT

RDG

%RDG

NUM <value>

Scale using math ch# nn (1..89). 0 =
remove SHMS is converted o sec-
onds for scaling.8:DMY MDY to days
forscaling :MDBHMiominutesforscal-
ing.
Keep minimum reading.
Keep maximum reading.
Resolution. (not applicable for ch.9.)
7 digits for freq types, 5 for A/D,
8 digits for freq types, 4 for A/D.
5 digits for freg types, 3 for A/D (bar
types may be used with HI/MED/
LOJ.
Set bar graph display at current res.
Set digi-bar dispiay at current res.
Average readings. Not for ch 5-8,7,
Average <num> readings. 0-65535.
Delay <float> sec between read-
ings during average (0.05-535g).
Apply Delta,
Apply deita reading.
Apply delta % reading.
Delta reading, user inputvalue. Floal-
ing point number except for channel
9:HMS, forwhichinputformis HHMMSS
%NUM<value> delta % reading, as
NUM above,

For channels 5,6,7,8, byte:

BIN
HEX
OCT

Display as binary value.
Display as hexadecimal value.
Display as value.

ASC
DEC
BCD

Display as ASCH value.
Display as decimal value.
Display as BCD value.

For channels 5-8, bit

BIT
MASK
BYT

MODS keywords

Display as single binary digit.
Display as single digit in byte of "X\
Display entire byte bit is in.

For all channels ,except T (fexi)

DLY <float>
ALRM <nn>

TRAK n
ANA
“BIG
ACTV
RESET

For Vde:
Z10M

Delay reading <float>  seconds. 0-
545.0s.

Assocciate alarm nn with reading.nn=0
removes alarm.

Agsociate fracking on ch <n>,5..8
Make n analog out.

Make n digital out (defauli).

Entry inactive (default is active).
Reset entry.

Reduce input Z 10 10 MegOhms,

For FREQ), PER PULW, PULWT, TINT, TINT1

*ACCP
V3M
V3IOM
*¥300M
V3

V30
DCCP
TTL
CMOS&5
CMOS12
V40M
V.4

VB0

For TEMP
*DEGC
DEGF
DEGK
DEGR

For DB,DBDC

ac coupling

amyv

30mv

300mv

v

30V

dc coupling
0.8,2.4V TTL
CMOS 5V (1.5,3.5V)
CMOS 12V (4,8V)
+40mV

+400mVv
+80/+40V

degrees Celsius
degrees Fahrenheait
degrees Kelvin
degrees Rankine

REF <nn>  Setreference impedance.nn=1...22

<[>

~NM OB WRN -

Yaiue
16

8

4

2
1200
1000
900N
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<hi» Value

8 800
9 800
10 600rm
11 600
12 500
13 300
14 250
15 150
16 135
17 125
18 110
18 493
20 90
21 75
22 50

* default reference impedances
For TINT.PWTH, T15H,P1SH only:

RISE Positive edge triggered.
FALL Negative edge triggered.
TWAIT
INDEF Wait indefinitely for trigger.
520 Wait 20 seconds for trigger.
&2 Wait 2 seconds for trigger.
5200M Wait 200 milliseconds for trigger.
For LOGIC
TYPE Logic type (sensitivity):
TTL 0.8,24VTTL
CMGS5 CMOS BY (1.5,3.5V)
CMOS12 CMOS 12V (4,8V)
VAOM +40mV
V.4 +400mV
V8o +80,+40V
LNORM Normal inputs; an input of 1 is dis-

playedas an i,
LINV Invertad inputs; an input of 1 is dis-
played as an 0

For ocultput Channels 5,6,7,8:

iINCR Increment ouiput value starting at
OUT:value

DECR Decrement output value starting at
OUT:value

CMPL Complement output value starting at
OQuUT:value

For input Channels 5,6,7,8:
*NORM Reading shows value of input bits
INV Reading shows complement of input
bits

Plotting for any channel 0-4

PLOT <char> <wind> <ymin> <ymax> char=1..32
wind=1..4 (limited by W1 W2W4 setting)
ymin,ymax=floating point values
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Examples

ENTL BILL;
PLOT TS8 DISP A4 SCRL RAM W2,
CH 101108 TEMP TCJ;
SCAL:02 AVG CNT=4,DLY=0.5;
DLY 2.345 ALRM:20 ACTV,
PLOT101 20.040.0;
CHAN 2WDC

ENTL. DAVE 1
ENTL CHARLES CH 1 VAC CH2 VAC CH 001

13.8.19 ENTP, ENTPC

Funciion

knter a program. The program can be entered in any
order and contains the following components:
Program Name

Storage Filter

Start Condition

Channel List Calls, Repeat Counts and Interval
Scan Interval

Actlion Between Scans

Stop Condition

Termination Action

LN AN~

ENTP will report an error if an attempt is made to create
a program that already exists.

ENTPC will detete any such existing program and create
a new one with the same name,

Keywords
ENTP<program names;
NDAT,;
NNAM;
SASAP / SDLT <time> / SBRLT <time>
{ STRIG;
DiGl <ch> <value>:
RS2 «<char>;
GET;

{

CALL <name>;
RPT <nn>;
SCN <times:

}
CONT / SCNi <time>;
PWRD / NXTS / MON <name>,
EDLT <time> / ERLT <time= / ESCAN <count>:
JETRIG; '
DIGI <ch> <value>:
RS2 <chars;
GET;
ERPOFF / EMENU / ERUN <name>



[ ERCL;
COM1:
COMZ;
PLOT,
XYPL,
&CLR;

Keyword Descriptions

Storage Filter
NDAT No data storage. Overrides list set-
tings. IfNDAT is ungpecified, channel
lists store data based only on their
respective filter settings.

NNAM No storage of program name, scan
numbers or channel list names run as
part of the program.

Start Condition :

SASAP Start as soon as possible.

SDLT <«time>  Start delta <time> from program in-
voke, <ddhhmmss>.

SRLT <time>  Starttimeofday, <tiimes>=ddhhmmss.

STRIG Start upon trigger receipt DIGI <ch>
<value> digital input ¢channel <chs,
ch=5.8, <value>is 1-8 binary digits,
1,0,X.

RS2 «<char> <char>=A... .7, interpreted as ctrl A....Z.

GETY GPIB only group execute trigger.

Channel List Calls, Repeat Counts and Interval

CALL <name> Calllist. Any name can be given, but L
is assumed, regardless of input. Up to
255 CALLS can be given.
Get <nnn> readings from eniries in
list. nnn=0..255. 0 means skip entry,
255 means foraver, exited only by alarm
or program stop condition. A repeat
count of C skips the channel lists; this
is useful for testing or debugging pro-
gram.
Time interval between each reading
set of CALL list. Defaultis 0, no delay.

RPT <nn>

SCN <time>

Scan Interval

*CONT Continuous. No pause between pro-
gram scans.
SCNI <time> Time between scans , <time>=
ddhhmm.
Action Befween scans.
PWRD Between scans, turn unit off.
“NXTS Between scans, showlimetonextscan.

MON <nama> Between scans, run a list <names.

Stop Condition
EDLT <time> End program <lime>=ddhhmm after
it starts,
ERLT <time> End program <time>=ddhhmm time
of day,

ESCAN <count> End program after <count>= 1 ...
65354 scans. This is the default end

program condition; the count is 0.
ETRIG :
DIGT <ch> <valug> Digital input channel  <ch>,
ch=5....8, <value> is 1-8 hinary

digits, 1,0,X.

RS2 <char>  <char>=A...Z, interpreted as ctrl
ALZ.

GET GPIB oniy. group execute trigger.

Termination action
ERUN <name> After program over, run <name> listor

program.

*EMENU When program over, return to main
menu,

EPOFF Turn power to 52A off,

ERCL Recalldaia. Canuse withabove 3term
actions.

COMA1 Data 1o communication port 1.

COmM2 Data to com 2.

PLOT Plot to communications port..

XYPL XY plot to communications port (nota;
if neither.PLOT or XYPLOT is given,
print is assumed,

&CLR Clear stored data after transmission.

Exampies:
ENTP WAVETEK; (Create program  named
“WAVETEK").

ASAP: (Siart as soon as possible).

CALL SANDIEGO.L RPT 3; Scan the list "SANDI-
EGQ" 3 times.)

CALLINDY.L; (Scan the list "INDY"}

RPT 10 SCN "00:00:00:45": (10repeats, 45 seconds
between.)

CALL CORP.L; {scan list CORP.)

RPT 2 SCN 00:12; (2 times, 12 minutes between
Dasses.)

SCNI 00:00:12:00; (Set scan interval for 12 Min.)

MON INDY.L; (Between scans, run “INDY.L".)

EDLTA 01:00:00:00; (Stop 1 day from start time.)

ERCL COM2 XYPL &CLR (At end of program, re-
call xyplot data to COM1 and clear after plotting.)

Example
ENTPC TESTPROG;
ready present.)
STRIG DIGI 6 11XX;
inputé*are 1.)
ETRIG DIGH 6§ 00XX:
)

(Create program, delete if al-
(Start when bits 3 and 4 of digital

(End whern both bits go back o
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CALL CONTROL.) RPT 10;
times.)

NXTS; (Waiting for scans, show next time.)

SCNI"00:01"; (1 hour between scans.)

CALL CONTRL2.L RPT 4SCN 000001 (Also call
contrl2.1, 1 minute between.)

(Call list ‘control’ 10

13.6.20 GOTO

Function
Go to local lockout, to front panel enabled, or o local,

Notes

Locallockout prevents any front panel key from affecting
the 52A .To regain front panel control, recycle the power
or send another GOTO command. Going to local will
restore the abillty to control the 52A from the front panel,
Wait two seconds after sending a GOTO LOCL (goto to
local) before sending additional commands.

Keywords Description

LLO Front panel disabled (remote).
LOCL Local, (local)
JFPON Front panelenabled (remote). The Mode!

52A processes front panel kKeys without
affecting the remote status. Keysshould
notbe pressed while the Model 52A s re-
ceiving remote commands.

Front panel disabled. Pressing any key
returns the Model 52A 1o local control,

{FPOF

Example
GOTO FPON

13.6.21 GPIB

Function
Set GPIB parameters.

Notes

This command generates an error if the optional GPIB
interface is not installed or does not have power enabled
toit.

Keywords

GPIB;

PR54 ASC f GRF,
RXTX/TX/RX /] OFF,
ADDR <num>:

BR <char>;

RPL nn;

LPP nnn;

HDR “chars” FTR "chars”;
EQI / NEO!;

SRQ /NSRQ;

LFINLF
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Keyword Descriptions

PR54 52A sends data on [EEE-488 in graphics
format.

BXTX Both fransmit & receive enabled on bus.

RX 52A receives only on bus,

X 52A transmits only on bus.

OFF Disable IEEE. If thig is the remote port,

the 52A has just become inaccaessible.
ADDR <num> Setbusaddress. Defaultson poweronto
DIP switch values, can override here.

B8R <char> Set execution break char. Equiv to the
STOP command.<char> is A....Z, mean-
ing control-A to control-Z.

RPL <num> Set readings output / line on bus to
<num>, 1....99.

LPP <num> Set lines per page before HDR / FTR.

<num>=0-255.Value of 0 means never
10 do HDR/ FTR.
HDR <chars> Set header strings. “ gives no header.
FTR <chars>  Setfooter strings.

EO! Enables EOI for transmitted GPIB data.
The Mode! 52A ignores EO! en received
GPIB data.

NEOI Disable EO! on lines.

SRQ Enable 52A generation of SRQ.

NSRQ Disable 52A SRQ generation,

LF Data fransmifted over the GPIB end with

a combination of a carriage return and
ine feed (CR LF). GPIB inpuis are con-
sidered incomplete until a line feed ig
received.

NLF No fine feeds. Data transmitted over the
GPIB end with a carriage return (CR)
only. GPIB inputs are considered com-
plete afterreceiving a CR (LFis ignored).
IfEOlis enabled, the EOlis added to the
CR. Donotselect NLF when generating
graphics over the GPIB, because NLF
filters LF characters whichmay be partof

the graphics.
Example
GPIB RS2 RXTX ADDR 9BR R;
LPPORPL;

HDR “ALHello” SRQ EC

13.6.22 *IDN?

Function
Request Identification string from Model 52A

Notes
Returns "Wavetek Model 52A Datalogger” and firmware
revision level,



13.6.23 INIT

Function

Hesets the Model 52A which clears sl memory; erases all
programs, lists, and siored data; and places the Mode!
52A intolocat mode, A 2 second delay is required before
sending additional commands,

Notes

No confirmation-check is performed, 0 be sure this is
what you want! For less destructive deletions, use the
"DEL” or "CLR" commands. After sending INIT wait
longar than 3 seconds before returning the Model 52A to
remote.

13.6.24 LINE

Function
Set ling frequency rgjection.

Keyword Descripiion

50 50Hz rejection

&0 B80Hz rejection

Examples

LINE 60 (Set 80Hz rejection.)
LINE 50 (Set 50Hz rejection.)
13.6.25 LOAD

Function

Load a user configuration or calibration set.
Notes

A user configuration is a collection of the internal Modal
52A variables that establishes the display mode, scroll
speeds, recalldatasetups and aliiists, programs, alarms,
math and tracking entries. A calibration sethas all current
calibration constants, whether defaulis or truly calibrated.
In any one LOAD command, only one of U or C can ba
specified. The port from which the load is to come must
be specified (COM1,COM2) before the load will com-
mence. The only practical way to create a file compatible
with the LOAD command is with the SAVE command.

Keywords
LOAD U/C

Keyword Description
U User configuration
COM1
com2

C  Calibration data
COM1
COomM2

Examples:

LOAD U COM1 (Load user configuralion, comm
port.1.)

13.6.26 MATH

Function

Enter 8 math channel.

Notes

Entering a math formula {(number) that exists eliminates
the old version. Although displayed here on separate
lines, the entire math eniry may occur on one line,
Muliiple math entries can be defined on the same line.
When entering the formula, text is entered as it would
appear on the front panel except for the square root
symbol being replaced by “R” and channels numbers
must be preceded by "C"or "CH". Froni panel channels
are CH1..CHO; subchannels are entered as
CHAG0,CHOO7, efc. The nthentry of channei Cisreferred
to by: <C#n>. i.e in a list consisting of
2VAC,2FREQ,2:PER, the FREQ entry would be referred
to as 2#2 No spaces are permitied in the formula entry.
Entering multiple EQN statements causes each new EQN
to be appended 1o the end of the previous EGN sigte-
mant.

Keywords
MATH <nn>
COPY <ioc num>,
LBL <1-4chars>;
*FCN/ TBL;
SCAL [/ PR1/PRAL /SET <fioat>:
EGN <equation string>;
PROCG;

PNT <xfioat yfloats;
]

Keyword Description

<> Math channel number (1....99).

FCN Lefine Math channel to be a Function
{default).

THL Math channel is & table.

COPY <to num> Copy current math to math <to num.

LBL Change the 4-character designator.
Dft="MATH".

SCAL If table or function with X, scaled.

PR [T table or function with X, prompt once
for value i not gvait,

PRAL It table or function with X, prompt con-

tinually for X or table src vaiue,
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EQN For math function only , entar the func-
tion string (formuia). More than one
equation can be entered for a math
entry. £ach equation appendsthe end
of the previous equation. EQN is the
only way 1o enter a large equation that
spans several.

PROG For math table only, begin accepting
data sets,

PNT Enter a data set. Give X value first, then
Y,

Examples

MATHO1 TB L,

PROG:

PNT 0.0000 0.0000;

FPNT 1.2345 2.4567 PNT 4.9152 32.768;

LEL DegK

MATH 2 FCN;

EQN = ((4/3)*3.1416* (X)),

FR1;

VOLX

MATH 12; (Entermath channeland

number.)
EQN (RCH1I#2)*3+ CH1; {Enter formula.)
LBL "NAME” {Enterfabelup to4 char-
acters.)
13.6.27 MEM?
Function

Request memory status from the Model 52A,

Keyword
MEM?

Example
MEM? {This is the command.)
FREE 131422
DATA 1
PRGM 20
TOTAL 131443
*END

(This is the 52A’s
response.)

13.6.28 MEM
Function
Set Memory Moda,

Notes
This cavers how all readings are to be stored, and what
to do when memory becomes fuil,
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Keywords

MEM FILLANRAP,

KMIT;

COM1/COMZ;
RCLR;

Keyword Descrintions

FILL Store readings only until memory full,

WRAP Store readings continuously, overwrite

oldest data first when becomes full,

XMIT Transmit memory data when fuil,

COM1 Transmii to COM1.

COoMm2 Transmii to COM2,

&CLR Clear memary after transmission.

Example:

MEM FILL XMIT COMZ &CILR  {Transmitdala to COMZ2
whenmemory becomes
fuil, then clear and be-
girt refill.)

13.6.29 PLTSET

Function
Set up recall plotting parameters, either X vs Y or Y vs
Scan type.

Notes

The information entered here is used by the "RCL" com-
mand when plotting isrequested. H*'PLTSET” information
is not present, recall plotting will not happen. Once
entered, though, the setup is retained until changed by
user or a INIT, CLR ALL, or CLR SET command is
received.by the Model 52A. PLTSET settings have no
impact on the plotting performed by a running list or
program. They continue to use their own internal sefups.

Keywords
PLTSET,
XY:

{
PLOT «datas:
}
YSCN1;
{
PLOT <data>:

}
YSCNZ;
{
PLOT <data>;

}
YSCN4,

{
PLOT <data>;

}



Keyword Descriptions

XY <cnt> Enter information for X vs Y plotting. Any
current XY sattings are removed. YSCN
types are not affected. Can then enter
1....16 PLOT points.<ont> is the number
of readings meeting recali sort condi-
fions to apply 1o the plot (1-65535),
Enter information for a Y vs scan plot,
with 1 window.

Enter information for a Y vs scan plot,
with 2 windows,

Enter information for a Y vs scan plot, 4
windows.

Enter a plot entry for either Xvs Yor Y vs
scan, whichever has been called up. All
the <data> MUST be onthe sameline as
the PLOT keyword, and ail <data> MUST
go in the exact order listed below. This
isoneofthefew52A commandstomake
this demand. Doing otherwise resulis in
undesirable operational errors.

X V8 Y point format for <data>,
<xchan><ychan><char><xiow><xhi><ylow>
<vhi>;

Y vs Scan point format for <data>:

<ychan><char> <ylow><yhi>;
<xchan> channel #, x axis.
<ychan> channel #, y axis,
<char> plot character, 1-32.
<xiow> floating point, low value x,
<xhi> floating point, high value x.
<yiow> floating point, low value y.
<yhi> floating point, high value vy.

YSONT
YSCN2
YSCN4

PLOT <data>

Examples

PLTSET YSCNT: {Yvs Scan plot, T window.)

PLOT 101 130.03.2,  (Plot ¢h 101, character 10,
min=0.0,max=3.2.)

PLOT 2 11 30.001 30.100 (FPlot ch 2, char 11,
min=30.001, max=30.100.)

PLTSET XY 100; (X vs Y setup, 100 points al-
lowed.)

PFLOT12221.0201.020; (Ch 1vschZ2, character
22, xmin=1, xmax=2.0, ymin=1.0, ymax=2.0.)

PLOT 101 10221441881  (Flot ch 101 vs 102,
character 21, xmin=4, xmax=4.1, ymin=8
ymax=8.1.)

13.6.30 POFF

Function
Turmn power off (RS-232-C oniy).

Notes

POFF will shut the Model 52A’s power off, Any RS-232
charactersreceived on COM1 when power has been shut
down will turn the power back on if the AUTOPWR dip
switch is enabled. COMZ2 does not have this feature,
Cnee turned off from COMZ, there’s no way 1o get power
back on. The Model 52A accepis the POFF command
over the GPIB, but does not turn off the Model 52A's
power,

13.6.31

Function
Control 52A power usage.

POWER

Notes

This command controis two aspects of 52A battery op-
eration. The PSAVE keyword handles what to do with
channel cards not currently active, which includes the
main menu dispiay and running channel lists that don't
use a particular channel. The TRAVL keyword controis
power-on response of the unit when operating on batter-
ies.

Keywords
PSAVE;
ON;
OFF;
TRAVL;
ON;
OFF;

Keyword Descriptions

PSAVE ON Power save setting on main menu, all A
to D channels turned off. While running
fist, unused channels turned off. Used
channels are turned on atlist start, caus-
ing a 2.5 second delay before first read-
ing.

OFF ' AtoDcards are atways powered, whether
inuse or not. Uses more power, but no
2.5 second delay when lists are started.

TRAV Travel mode’ control,

ON Ifrunning cn battery power, when unitis
turned on a prompt shows up to type
“52”7, then e key. [f this is not done in 5
seconds, the unit turns itself back off,
This can be used when the 52A is being
transported and might accidentally have
its power button pressed. Another solu-
tionistherear-panel power enable switch.
i running from external power, this op-
fion has no effect.
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OFF No special checking. The Power key
always enables power.

13.6.32 READ

Function
Read data from a ¢hannel in a running list, a running list
in a program, or DMM, or main menu display leveal.

Notes

The entry # is appilicable when there is mors than one
eniry of the same channel in a list. If there is only one
channel entry or the first entry is needed, the entry
number can be elinfinated. Adding "CH” to the channel
number causes an eror.

Keywords
READ <coe>[#n]

Keyword Descriptions

<CCC> Any vaid channel number, Oxx, 1-
4,101,8,etc.

#n ~ Specify which of several ch <cce> to
use. The # must follow the channel with
no space, and be immediately followed
by the <n>, which is 1-8. Spifalistis
running that has ¢h 1,vdcand ch 1, CJT,
the firstis READ with asimpleread 1, the
second with a "READ 1#1”

Exampies:

READ 2
2.)

READ 9(Retum the current reading of channel 8.)

(Return the current reading of channel

READ 001 (Return the current reading of channel
001.)

READ 101#3  (Return the third eniry of channel 101.}

13.6.33 RCL

Function

Recall or clear data from memory.

Notes
Al s0ris except "NAME" allow a range of values. 50, for
instance, you can recall channels 1-4, or scan numbers
10-20,

Keywords
RCL;
SCRT,;
NOL;
ALRM <num>{-num];
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CH <ch>[-chj;
TIM <time>[-time];
DAT <date>[-date];
SCN <num>[-num];
NAM <name>;
NON

RCOM1 / RCOM2 ;

DISP;

COM1/COM2 ;

PLOT;

PLOTXY;

Keyword Descriptions

SORTY Enter asorttorestrict datarecalled. [fno
sort is specified, the last sort ever en-
tered will take effect.

Sort by alarm, Either single number, or
range of alarms separated by adash, no
separators (space, etc),

CH Sort by channel number, Either singie
channel, or range of chans separated by
dash and no separators.

TIM Sort by time or range of times. All read-
ings that fall either after time or between
time range will be recalled. 52A uses
any ch® HMS stored entries, and can get
time info from any stored scan numbers
{they contain timing information).

DAT Sort by date. Recall all reads that fall
after given date or between range of
dates. Uses ¢cha:MDY or DMY, or scan
numbers 10 pick up the timing informa-
tion .

SCN Sort by scan number or scan number
range. All data siored that meets the
condition of the sort will be recalled. In
order {0 use thig, some scan number
entries must be present in stored data.

NAM Sort by name, Stored daia is searched
for a name type entry that matches the
given name. Al data, including this
name entry, is recalled until either the
end of data or a name entry that doesn't
match the one given.

NOL For all the above sorts, leave out of
recalled data any scan numbers or
names. Only recall actual reading data.
Use thisoplionforrecallio spreadshests
and such that would be unhappy trying
to interpret names as readings.
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NON Cancels SORT seitings. Thisissimilarto
the Recall All command. NON is an
invalid GPIB command.

RCOM1 Perform textual recall to comm port 1
with current SCRT settings. Any SORT
must be entered before RCOMT, since it
does the recal,

RCCM2 Perform text recall 1o comm port 2, if

present. RCOMZ2 is similar to RCOM1.

DISP Perform recali to display. The data will
show there untii some other command is
used. It will scroll if the SCRL command
has enabied this.

CcoM1 For plotting, set destination as COM1.
COM1 valid only when used with the
PLOT or PLOTXY command.

ComM2 For piotting, set destination COM2 if itis

present. COM2 valid only when used
with the PLOT or PLOTXY command.

PLOT Perform Y vs scan plot 10 port set via
' COM1 or COM2 kayword above. Since
this does the piot, must set destination
via COM1 or COMZ2 before using thig
word. Plotting information uses the set-
fings madevia PLTSETYSC N, and data
as filtered by SORT.

PLOTXY Perform XY plot 1o port set via COMY or
COM2 keyword. Otherwise, similar to
PLOT keyword.
Examples
RCL DISP {Recall all data o dis
play, current sorting.)
RCL SORT ;

NAME DAVE.L RCOMZ2 (Recail data from
DAVE.L fo COMZ2 .}
RCL SORT ALRM 1 RCOM?1 (Recall Alarm #1 data to
COMT.)
RCL SORT CH 1-3 RCOM1 (Recall channels 1
through 3 dala to OM1.)
(Recall all but labels to
Display.}
(FPerform y vs scan plot
o communication port 1.}

RCL DISP SORT -LAB

RCL. COM1 PLOT

13.6.34 *RST

Function
Clears out all unprocessed Model 52A remote com-
mands .

Example

DiSP ENAB ENTL TEST *RST  (The list will not be en-
tered and display will not be enabled, because
*RST clears this information.}

13.6.35 RUN

Function
Run a specified channel list or program.

Notes

Attempting to© run a list while program is active, will
generate an error. The program must first be “STOP"ed,
The ".L" or “.P" extension is required. A new list can be
RUN without stopping the previous list. When a program
i running, a channel list can be run (RUN XXX.L) if the
program isin the monitor mode. Running a channallistin
thismanner replaces any previously selected monitor list;
the new channel list remains as the program’s monitor
channel list for the duration of the program unless the list
i8 again changed.

Keyword
RUN List.L/Prog.P

Examples

RUN DAVE.P

RUN NAME.L
RUN PROGRAM.P

13.6.36 SAVE

Function

Save User configuration or calibration data. This is the
companion command o “LOAD”. Referto that command
for further information.

Keywords

SAVE U/C

Keyword Description

U; User configuration
COM1
COMZ2

G Calibration data
COM1
COM2

Examples

SAVE U COM1 (Save user configuration, comm port 1.)

13.6.37 SCRL

Function
Set data scroll rate and key repeat rate.

13-25



Keywords
KEL.OW / KMED / KFAST,
DSLOW 7 DMED [ DFAST / DHOLD;

Keyword Description

KSLOW Key repeat speed is slow. Appliesto Up
and Down arrow keys only.

KMED Key repeat rate; medium.

KFAST Key repeat rate: fast.

DHGLD Data does not scroli on 4-channe! dis-
play mode of list or recall data.

DSLOW Data scrolls slowly. About 1 scrofl per 2
seconds.

DMED Data scrolls siowly, About once per 1
second.

DFAST Data scrolls quickly, Once per half-sec-
ond.

Exampies:

SCRL. DSILOW KFAST {Scroll data siow, repeat

arrow keys fast.)

SCRi;

DHOLD; {No data scroil.)

KMED; (Medium speedkeyrepeat.)
13.6.38 STOP

Function

Terminates a running program, list, MM, or other com-
mand as well as any pending channellist, program, math,
or fracking data.

Notes

if a program is running, the Model 524 will not acecept
most commands from either remote or the front panel until
the program is ferminated. This will usually be evident
from remote by receiving the E7 error code when trying 1o
enter other commands.

Keyword

STOP

Example
STOP

13.6.39 TIME, TIME?

Function
Set or read the 52A's real time clock.

Notes

The Model 5B2A’s realtime clockis based on a 24 hour cy-
cle. Leading zeros must be included for hours, minutes
or seconds. The separating colons are notnecessary, |If
colons (1) are used, the time must be enclosed in quota-
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tion marks (" *); see the examples. The Model 52A could
interoret the colons as separators which would resultin a
syntax error. All unentered trailing digits are assumed to
be zeros.

Keyword
TIME?
TIME "htvmm:ss”

Examples:
TIME “08:02:55"
TIME 082220
TIME? (Reguest time from 52A.)

{Set time to 08:02:.55.)

13.6.40 TRAK

Function
Settracking out parameters, applied 1o channel lists with
the TRAK keyword.

Keywords
TRAK <chan>
ANA /DIG;
SE / BIP;
ZER <float> FS <float>

Keyword Description

<chan> Tracking channei number. 5,6,7 or 8.
ANA Analog output on selected channel.
DIG Digital ouiput on selected channel,
SE Singie Ended output (0-2.55 Vdc).
BIP Bipolar cutput {0-1.27-2.55 Vdc).
ZER <float> Set zero float value,

FS <foat> Set full scale fleat value.

Examples

TRAK 5 ANA SE,

ZERQ 0.0000 FS 32.000(Single ended tracking channel
5, analog out.aQvalue gives OV out, a value of 32
gives 2.55 out.}

TRAK 7 DiG, BIP, ZERO -3.2000, FS 3.2000 {Bipolar
fracking channel 7, digilal out.a -3.2 value gives
OVout, aQvalue gives 1.28Vout.a 3.2 value gives
2.55 out.)

13.6.41 *WHO?

Function
Lists the Model 52A design team.

13.6.42 WRH

Function
Write a specified value directly to digital cutput.



Notes

Analog output expects its value in terms of volts (0-2.55);
digial expect a decimal vaiue 0-255. WR is availabie at
the outermost menu, within a running list, or in DMM. WR
is designed for use with full byte outputs, but can be used
with a bit output.

Keywords
WH <chan> <value>

Keyword Description

Examples

WR 510255  (Write 11111111 to digital out 5.)

WR 810 4 {Write 00000100 to digital out 8.)

WR 890 0.25 (Set analog out 8 to 250 mV.)

WR 611 1 {Set bit 1 of digital output channel 6o 1.)

13.7 REMOTE COMMAND SUMMARY

Table 13-4 summarizes the Model 52A’s remote com-
mands. Included with each command is a paragraph
reference. The commands are listed in alphanumeric

<charn> Quiput channel number. 510,610,710 or
810 (dig) 590,690,790,890 (analog). order.
<value> Valid values are 0..255(dig),0-2.55
(analog).
Tabie 13-4. Remote Command Summary
Command Function Paragraph
Reference
~ Tiide character places unit in remote. 13.6.1
@ AT character activates Echo-On, 13.6.1A
A Caret character turns off Echo. 13.6.1B
ALARM/ALRM Setup or alter atarm, 13.6.2
BATT? Queries state of internal battery, 13.8.2A
BLOAD From remate, load channel list, program, math etc.. 13.6.3
BOUT (XXX} To remote, transmit channel list, program, etc.. 13.6.4
*CAL? Returns last calibration date. 13.6.5
CALO, CAL, Performs remote callbration. 13.6.6
CALV, TCAL
CALRTD Remote calibration for temperature: RTD, 13.6.7
CLR Clears Model 52A's memory 13.6.8
CMDS? Lists Model 52A%s keywords. 13.6.9
CNF? Requests Model 52A configuration information. 13.6.10
CCM1 Sets comm port 1's parameters. 13.6.11
COomM2 Sets comm port 2's parameters. 13.6.12
DATE Sets the Model 52A's date. 13.6.13
DATE? Returns the Model 52A's date. 13.6.13
DEL Deletes channel list, program, etc. from memory. 13.6.14
DIR {(XXX) Returns a directory of channel lists, programs, etc.. 13.6.15
DISP ENAB Enables the front panel display. 13.6.16
DIs Disables the front pane! display. 13.6.16
DMM Model 52A functions as single channel DMVIM. 13.6.17
ENTL <name> Creates & new channel list. 13.6.18
ENTLC <name> Delete an existing channel list. 13.6.18
ENTP <name> Creates a new program. 13.6.19
ENTPC <name> Delete an existing program. 13.6.19
GOT0 Enables or disables front panel control. 13.6.20
GPIB Sets GPIB parameters. 13.6.21
*IDN? Returns Model 52A identification string. 13.6.22
INIT Model 52A system reset. 13.6.23
LINE Sets line rejection frequency. 13.6.24
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Table 13-4. Remote Command Summary (Continued)

Command Function Paragraph
Reference
LCAD Load user configuration or calibration setup. 13.6.25
MATH Enter Math channel setup, 13.6.28
MEM? Request memory staius. 13.6.27
MEM Setup the Model 52A's mamory mode. 13.6.28
PLTSET Sets up recall piot parameters. 13.6.29
POFF Turns off power (RS-232-C only) 13.6.30
POWER Confrols Model 52A power. 132.6.31
READ Reads data from channel list, program, or DMM, 13.6.32
RCL Recall or clear data from memory. 13.8.33
RST Clears all unprocessed remote commands. 13.6.34
RUN Runs specified channel list or program. 13.6.35
SAVE Saves user configuration or calibration setup data. 13.6.38
SCRL Sets geroll rate and key repeat rate. 13.6.37
STOP Stops running channel list, program, or DMM. 13.6.38
TIME Sets Model 52A's reatl time clock. 13.6.39
TIME? Reads Model 52A's real time clock, 13.6.39
TRAK Sets tracking parameters. 13.6.40
“WHO? Lists Model 52A design team. 13.6.41
WR Writes output value to digital 1/O card, 13.6.42
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