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53A-541 UNIVERSAL DIGITIZING COUNTER CARD
WITH TIME TAG MEMORY

OPERATING MANUAL

DESCRIPTION

The 53A-541 Universal Digitizing Counter (UDC) Card with Time Tag Memory is a printed
circuit board assembly for use in the 53A/63A System; two channels are provided that can
measure signals in the sub-Hertz to 10-MHz frequency range. The 53A-541 Card incorporates
a universal timer/counter and a digitizing counter into a single instrument operating in two
possible modes: 1) The Timer/Counter mode, whose functions include the traditional
measurements associated with a universal counter: frequency, event count, period, period
average, pulse width, pulse width average, time interval, time interval average, duty cycle,
and duty cycle average. 2) The Time Tag Memory mode, consisting of two real-time and two
post-processing sub-modes, lets the user analyze an input signal on a cycle to cycle basis. This
is accomplished by storing the absolute time of each successive transition of the input
waveform in a 28-bit by 2048-word memory. Storing absolute transition times of waveforms
lets the user analyze the time-interval relationships between two waveforms, or the frequency,
period, pulse width, and duty cycle characteristics of a single waveform from cycle to cycle.
The real-time sub-modes allow measurement data to be read "on the fly" without halting the
storing of new data. The post-processing sub-modes allow data to be read after the
measurement cycle is complete.

There are several different ways to control how long the measurement cycle (or gate duration)
lasts. For frequency and event-count functions in the Timer/Counter mode or when using the
Time Tag Memory mode, the measurement cycle may be controlled by 1) a specified number
of A or B events, 2) by a specified amount of time from | microsecond to 427 seconds, 3) by
direct program control, or 4) by an external gate. For the averaging functions, the
measurement cycle may be specified as the number of occurrences to average. The
measurement cycle itself may be triggered under program control or by an external trigger.

Programmable control of input-trigger level, slope polarity, attenuation, AC or DC coupling,
and input-signal enable is provided for both channels. The input-signal enable control allows
the time tag memory to be used more efficiently in single channel applications. Two different
methods of trigger-level programming are provided for each channel: either a programmable
level or an automatic trigger-level search. The automatic trigger-level setting may be read
back. Finally, a programmable A common B capability allows the A channel signal to be input
to both counter channels simultaneously.

Commands are sent to the card as ASCII character strings. Data is returned 1) as an ASCII
character string containing up to nine significant digits, decimal point, and an exponent, or
2) as eight binary 8-bit bytes that may be blocked into records of variable length under
program control. Input may be either driven by input requests or interrupts.

Seven SMB jacks at the front-edge of the card provide easy access for the two input channels,
the A-and-B reconditioned TTL outputs (normal and inverted), and the external gate.

Four LEDs at the front edge of the card visually indicate A-and-B channel triggering, gate
status, and programming errors.
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ADDRESS SELECT SWITCH

The 53A-541 Card has a miniature 10-position switch labeled "ADDRESS" that selects the
53A-541 Card’s address (0-9) in the 53A/63A System. The switch-cover hinges open allowing
the address to be re-selected. A screwdriver with a narrow, flat blade should be used to turn
the cam-action wiper to the desired address position.

POWER LED

The Power LED provides a valuable diagnostic tool by giving the system programmer a visual
indication of what action the system is taking. Whenever the 53A-541 Card is addressed by
the system controller, the LED will go out. The LED will remain out until another function
card is addressed. Since only one function card can be addressed at a time, the LED indicates
to the system programmer the function card with which the system controller is now
communicating. The Power LED being lit not only indicates that the 53A-541 Card is
unaddressed, but that all required DC power (5V DC, +15V DC, and -15V DC) is being
supplied.

FUSES
The 5V DC, +15V DC, and -15V DC power buses each have a fuse that protects the system
from overloads. If a fuse has blown, the Power LED will not light.

TRIGGER LEDS
The two LEDs labeled TR A and TR B light whenever the input signal on the associated

channel exceeds the programmable trigger threshold.

GATE LED
The Gate LED lights whenever the counter gate is enabled (channels are enabled to count).

ERROR LED

The Error LED lights when a command string containing a syntax error is received by the
53A-541 Card. The Error LED, once lit, will remain lit until an ER command is received by
the card, or until an MM (Measurement Mode) command, a "@XH" command, or a STOP
command resets the card to its power-up conditions.

HALT SWITCH

Near the backplane edge connector is a 2-position slide switch that selects the state of the
53A-541 Card after an "@XH" (HALT) command or STOP command is received by the
53A/63A System.

a. If the switch is in the "ON" position, the card returns to its initial power-up
conditions. (See: Specification Section, Power-up Conditions). The Power LED
is lit.

b. If the switch is in the "OFF" position, the card remains in the state that it was

in before the "@XH" (HALT) or STOP command. The Power LED is lit and the
card’s backplane interface is cleared.

Appendix A discusses the "@XH" command and the STOP command.
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SPECIFICATIONS

General

No. of Input Channels: 2

Functions: Counter/Timer Mode - Frequency, Period, Pulse
Width, Time Interval, Event Count, Duty Cycle,
Period Average, Pulse Width Average, Time Interval
Average, Duty Cycle Average.
Time Tag Memory Mode - Frequency, Period, Pulse
Width, Time Interval, Event Count, Duty Cycle.

Data Returned As: Programmable for:

Floating-point decimal with exponent (ASCII
String) - no. of digits programmable.
Binary (32-bit integer).

Blocked binary.

Data followed by carriage-return and
line-feed (<CR/LF>) for all formats.

Input Characteristics

| Input Impedance: 1 megohm, 30 pF or 50 ohms, program selectable.
| Input Coupling: DC or AC, program-selectable.
Attenuator: X1 or X3, program-selectable.
. Channel Input: Separate or common A to B, program selectable.
Dynamic Range: 1 megohm, X1: 100mYV to 7V RMS

X3: 300mV to 21V RMS

50 Ohm, XI:100mV t0 7V RMS
X3: 300mV to 7V RMS

Input Siope: Positive or negative, program-selectable for each
channel.
Input Protection: X1, 2125V DC or Y RMS, 0 to 100Hz; 20 V RMS,

100Hz to 20kHz; 7V RMS, 20kHz to 10MHz
X3, 125V DC or V RMS, 0 to 100Hz; 60V RMS,
100Hz to 20kHz; 21V RMS, 20kHz to 10MHz
50 ohms, 7V RMS
Trigger-Level Range: X1, +2.54 to -2.56V DC, 0.02V DC resolution.
X3, +7.62 to -7.68V DC, 0.06Y DC resolution.
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Trigger Accuracy
(DC to 10 MHz):

Gate Time
Range:

Resolution:
Accuracy:

Power-u ondition
Mode:
Function:
Input:

External Trigger:

Interrupt Mode:
Read Format:

Gate Time:

Timer/Counter Mode
Frequency
Range:
Accuracy:

Period
Range:
Resolution:

Accuracy:

Pulse Width
Range;:
Resolution:
Accuracy:

Interval AtoB.Bto A
Range:
Resolution:
Accuracy:

Event Count

Range:
Resolution:

-

X1, #(30mV + 0.5% of programmed value)
X3, ¥(90mYV + 0.5% of programmed value)

Note: Trigger level is center point of
hysteresis band (£20mV hysteresisfor
X1, £60mYV hysteresis for X3).

1 us to 427 s; 2 events to 4 x 10%events of input A
or B, programmable start/stop; or external TTL
control.

1 us or 1 event count.

+(Time Base Stability * Gate time) 100 ns.

Counter/Timer Mode.

Frequency A.

Both channels, trigger slope positive, 1 megohm,
DC-coupled, trigger levels at 0V DC, A separate B,
both channels enabled, both attenuations X 1.
Disabled.

Disabled.

Decimal format, 5 significant digits.

100 events for time-average functions.

1 second for frequency and event functions.

2 events for other functions.

0.0025 Hz to 10 MHz
+ Freq Meas - (Freq Meas)(Gate Time) Hz

Gate Time + Gate Error*

0 to 25 s.
100 ns.
+ Gate Error*.

100 ns to 25 s.
100 ns.
+ Gate Error*.

0 nsto 25s.
100 ns.
+ Gate Error*.

0 to 4 X 10°counts.
1 count.
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Duty Cvycle
Range:
Period Range:
Accuracy:

Time Average Functions

No. of Occurrences
in_Average:

Averaging Time:

Accuracy:

Digitizing Mode
Time Range:
Time Tag Resolution;
Time Tag Accuracy:

Time Base
Frequency:
Accuracy:
Aging Rate:
Stability:

0 to 100%.
200 ns to 25 s.

Pulse width + Pulse width + Gate error* x 100%
Period Period - Gate error*

1 to 1022.
200 ns to 25 s.

+ Gate Error* %
No. of Occurrences x Average Period

0to 25 s.

100 ns.

+ Gate Error*.

No. of events individually time identified: 2047
identified 100-ns time intervals that contain either
a positive or negative slope transition of channel
A; or a positive or negative slope transition of
channel B; or a coincident occurrence of any of
the preceding.

20 MHz.

can be sct to £0.1 ppm.

<1l x 10- b[month 1 ppm/ycar max. @ 25°C
<4 X 10-%,0to 50°C

* Gate Error = *(Time Base Stability x Gate Time)* 100 ns.
Time-base stability contribution is insignificant for duty cycle measurement.

Power-Up:

Power Requirements (+5V DC);

Voltage:

Current:

Power Requirements (}5V DC):

The 53A-541 Card is ready for programming |
second after power-up.

The power LED is on, and all other LEDs are
momentarily on then of f 0.5 seconds after power-up.

5V DC power is provided by the 53A-060/63A-070
Power Supply in the 53A-002/63A-012 Card Cage.

4.75V to 5.25V DC.

1.6A, maximum quiescent.
1.8A, peak.

+15V DC power is provided by the 53A-062/63A-070
Power Supply in the 53A-002/63A-012 Card Cage.
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Voltage:
Current;

Voltage:
Current;

Cooling:

Temperature Ambient:

Humidity:

Dimensions:

Dimensions, Shipping:

Weight:

Weight, Shipping:

Mounting Position;
Mounting Location:

Input/Output Connections:

Equipment Supplied:

+15V DC.
0.055A, peak.
0.045A, quiescent.

-15V DC.
0.090A, peak.
0.075A, quiescent.

Provided by the fan in the 53A-002/63A-012 Card
Cage.

0°Cto 50°Coperating.
-40°Cto +70°C storage.

Less than 95% R.H.

197mm high, 221mm deep, 21mm wide.
(7.75" X 8.69" X 0.8")

When ordered with a 53A-002/63A-012 Card Cage,
this card is plugged into one of the function-card
slots.

When ordered alone, the shipping dimensions are:
254mm X 254dmm X 127mm
(10" X 10" X 5")

0.69 kg.
(1.5 1bs.)

When ordered with a 53A-002/63A-012 Card Cage,
this card is plugged into one of the function-card
slots.

When ordered alone, the shipping weight is:
1.50 keg.
(3.3 1bs.)

Any orientation.

Plugs into any function card slot of the
53A-002/63A-012 Card Cage.

SMB snap-on connectors. Two SMB-to-BNC male
adapter cables supplied.

I - 53A-541 Universal Digitizing Counter Card.
2 - 53A-729 SMB-to-BNC male adapter cables.

1 - Spare fuse (Part #42202-52003).

1 - Spare fuse (Part #42202-52001).

1 - Operating Manual (Part #00000-15410).

I - Service Manual (Part #00000-25410).
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OPERATION

OVERVIEW

The 54A-541 Card is programmed and interrogated by ASCII characters transferred between
the system controller and the 53A/63A System communications card. The 53A-541 Card is
connected to the communications card through the 53A-002/63A-012 Card Cage backplane.
The ASCII characters used, and the actions initiated, are described in the command listings
that follow. Upper and lower case ASCII characters may be used interchangeably with the
exception of the °J’ and ’*Q’ characters of the 'JM and ’QM’ commands which are decoded by
the backplane hardware directly. More than one command to the 53A-541 Card may be
entered on a line by simply stringing the commands together; they are scanned and acted on
in left-to-right order. Spaces, null characters, commas, periods, colons, and semi-colons may
be inserted between commands or command arguments without affecting how the card
operates. Carriage-returns (<CR>) and line-feeds (<LF>) may be optionally inserted between
commands. Command arguments that have leading zeroes may be transmitted without the
leading zeroes with the following consideration: the command will not be executed by the
53A-541 Card until another command or a carriage-return (<CR>) is sent to the card.

The 53A-541 Card provides two basic modes of operation, the Timer/Counter mode and the
Time Tag Memory mode. The MM (Measurement Mode) command selects one of the two modes.

A set of common commands can be applied to both modes: the mode-initializing commands,
the preset commands, the slope commands, the A separate/common B command, the attenuator
commands, the trip-level commands, the trigger commands, and the interrupt-mode commands.

Each mode has a separate set of function-select commands, gate commands, and read-format
commands.

The Time Tag Memory mode has four sub-modes to provide for real-time versus
post-processing, and multifunction versus timing-diagram output. Also, in the
Post-Processing/Multifunction sub-mode, a set of memory-pointer commands is provided to
help use the time tag memory.

Tables I - III summarize the common commands, the Timer/Counter mode commands, and the
Time Tag Memory mode commands.

A detailed operation section follows tables I-III. The first section describes the basic 53A/63A
System commands for addressing a card and issuing "@XS"(Status) and "@XH" (Halt)
commands to a mainframe. Following the tables is a detailed description of how the 53A-541
Card operates; the description is divided into three major sections: 1) Timer/Counter Mode
and Time Tag Memory Mode Common Commands, 2) Timer/Counter Mode Commands, and
3) Time Tag Memory Mode Commands.
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TABLE I - COMMON COMMANDS .

Command Type Command

Measurement Mode *MMO

Page No.

Description

Select Basic Timer/Counter Mode
Select Time Tag Memory Mode

BX3
*ATn(*n=0)
*BTn(*n=0)

AU

BU

Al+

Al

Al-

BI+

BI

BI-

*AP

Coupling A DC

Coupling A AC

Coupling B DC

Coupling B AC

Set Trigger Slope A to Positive

Set Trigger Slope A to Negative

Set Trigger Slope B to Positive

Set Trigger Slope B to Negative

A Separate B

A Common B

Disable A Input

Enable A Input

Disable B Input

Enable B Input

Set Attenuator A to X1

Set Attenuator A to X3

Set Attenuator B to X1

Set Attenuator B to X3

Set Trigger Level A ton VYDC

Set Trigger Level B to n YDC
Auto-Search for A Trigger Level
Auto-Search for B Trigger Level ‘
Input + Peak Level A

Input Trigger Level A

Input - Peak Level A

Input + Peak Level B

Input Trigger Level B

Input - Peak Level B

Preset Channel A Setup Commands to
Power-Up State

Preset Channel B Setup Commands to
Power-Up State

Channel A 1 Megohm Input Impedance
Channel A 50 Ohm Input Impedance
Channel B 1 Megohm Input Impedance
Channel B 50 Ohm Input Impedance

----------------------------------------------------------------

Initiate Measurement Cycle
Stop Measurement Cycle

Rl e T

SR1

Disable Interrupt/Service Request Capability
Enable Interrupt/Service Request Capability

---------------------------------------------------------------

------------------------
........................................

----------------------------------------------------------------

* Power-up default setting.
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‘ TABLE II - TIMER/COUNTER MODE COMMANDS

Command Type Command Page No. Description
Function *FNOI 24 Frequency A
FNO2 24 Frequency B
FNO3 25 Event Count A
FNO4 25 Event Count B
FNOS5 25 Period A
FNO06 25 Period B
FNO7 25 Pulse Width A
FNOS8 25 Pulse Width B
FNO09 25 Time Interval Bto A
FN10 25 Time Interval A to B
FN11 25 Duty Cycle A
FNI12 25 Duty Cycle B
FN13 25 Period A Average
FN14 25 Period B Average
FNI5 26 Pulse Width A Average
FN16 26 Pulse Width B Average
FN17 26 Time Interval B to A Average
FN18 26 Time Interval A to B Average
FN19 26 Duty Cycle A Average
FN20 26 Duty Cycle B Average
Gate GAn 26 Gate for n Channel A Events
GBn 26 Gate for n Channel B Events
GUn 27 Gate for n Microseconds
GMn 27 Gate for n Milliseconds
. *GSn 27(*n=1) Gate for n Seconds
Gl 27 Gate Indefinitely
GPn 28(*n=100) Gate for n Periods for Averaging
External Gate *GEO 28 Disable External Gate
GEl 28 Enable External Gate
Read Format *RFn(*n=5) 30 Define No. of Digits, Real Number
*EXO0 30 Define Exponent Character - Uppercase "E"
EX1 30 Define Exponent Character - Lowercase "e"
*IFn(*n=15) 31 Define Largest Integer Number

----------------------------------------------------------------

* power-up default setting.
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TABLE III - TIME TAG MEMORY MODE COMMANDS

Description

All Functions Off
Frequency A
Frequency B
Event Count A
Event Count B
Period A
Period B

Pulse Width A
Pulse Width B
Interval B to A
Interval A to B
Duty Cycle A
Duty Cycle B

................................................................

Event Count A Immediate
Event Count B Immediate

----------------------------------------------------------------

Gate for n Channel A Events
Gate for n Channel B Events
Gate for n Microseconds
Gate for n Milliseconds

Gate for n Seconds

Gate Indefinitely

Disable External Gate
Enable External Gate

Real Time/Multifunction Sub-Mode

Real Time/Timing Diagram Sub-Mode
Post-Processing/Multifunction Sub-Mode
Post-Processing/Timing Diagram Sub-Mode

----------------------------------------------------------------

Read Channel A Beginning Event No.
Read Channel B Beginning Event No.
Read Channel A Ending Event No.

Read Channel B Ending Event No.

Define Channel A Beginning Event No.
Define Channel B Beginning Event No.
Define Channel A Ending Event No.
Define Channel B Ending Event No.

Read No. of Measurements to be Returned

Command Type Command Page No.
Function FNOO 33
FNO1 33
FNO2 33
FNO3 33
FNO04 33
*FNOS5 33
FNO06 33
FNO7 33
FNO8 33
FNO09 33
FN10 33
FN11 33
FN12 33
Function Event FA 33
FB 33
Gate GAn 34
GBn 34
GUn 34
GMn 34
*GSn(*n=1) 34
GI 35
External Gate *GEO 35
GEl 35
Time Tag Memory Mode
*TMO 36
TMI 36
T™2 36
T™™3 36
Memory Pointer Commands
ARO 39
BRO 39
ARl 39
BR1 39
ABn 40
BBn 40
AEn 40
BEn 40
RN 41
RI 41

Read Time Interval
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TABLE III - TIME TAG MEMORY MODE COMMANDS (CONT.)

Read Format *RFn(*n=5)
EXO0
EX1
*IFn(*n=15)
*BNO
BN1
*RBn(*n=1)

*Power-up default setting.

42
42
42
43
43
43
45
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Define No. of Digits, Real Number
Define Exponent Character - Uppercase "E"
Define Exponent Character - Lowercase "e"
Define Largest Integer Number

ASCII Format

Binary Format

Block n Binary Measurements for Return of
Data




SYSTEM COMMANDS

To address a function card for the first time, the system command "@XY" must be issued. "X"
is the mainframe address (0-9) selected on the 53A-171 Control Card for that mainframe; "Y"
is the card address (0-9) within that mainframe. The 53A-541 Card address is selected using
the card’s Address Select Switch. Once a function card is addressed, it remains addressed until
the system receives another "@" character.XAppendix A fully discusses the "@XY" command
and the other 53A/63A System commands. After the 53A-541 Card is addressed, the following
commands may be issued until another function card is addressed.
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TIMER/COUNTER MODE AND TIME TAG MEMORY MODE COMMON COMMANDS

Measurement Mode Command

MMZ

The MM (Measurement Mode) command specifies the basic
Timer/Counter mode or the Time Tag Memory mode for the
53A-541 Card.

*Z" is the 1-digit decimal integer O or | that specifies the

following:

Z Measurement Mode

0 Basic Timer/Counter mode
1 Time Tag Memory mode

In the basic Timer/Counter mode, the 53A-541 Card, when
triggered to start a measurement, measures the input signal and
returns a single measurement value specified by the FUNCTION
command. The measurement is returned in response to an input
request when the measurement is complete. An input request
automatically triggers a measurement if a trigger hasn’t been
issued.

In the Time Tag Memory Modes, the A and B input channel
transitions, both positive and negative, are collected into a
2048-location memory buffer and time-tagged to the closest 100-ns
time interval.

Real-time and post-processing measurements, and multifunction
and timing diagram measurements access the Time Tag Memory
data.

In the Time Tag Memory mode, commands can generally be issued
"on the fly" (that is, while measurement data is being collected).
However, thosecommands thataffectdata collecting, forexample,
input slope or trigger level, immediately stop the measurement
cycle. Other commands, such asinput format changes, may appear
delayed by one input message, because input messages are
sometimes processed early and are already waiting in a buffer
to speed data transfers.

The power-up default states, which apply if the Time Tag Memory
mode is selected immediately after power-up, are as follows:
Real-Time Multifuction sub-modes:
On input, period A measurements (FNO5) are returned.
Post-Processing sub-modes:

AB, BB, AE, and BE commands default to the first and last

measurements available in memory at the end of the
measurement cycle.
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TIMER/COUNTER MODE AND TIME TAG MEMORY MODE COMMON COMMANDS
{cont’d)

Channel Commands
AAZ/BAZ The AA and BA (Coupling Select) commands specify AC or DC
input coupling for the A or B input channel.

"Z" is the 1-digit integer 0 or 1. "0" specifies DC coupling. "1"
specifies AC coupling.

ASZ/BSZ The AS and BS (Slope Select) commands specify a positive or
negative trigger slope for the A or B input channel.

"Z" is the 1-digit integer 0 or 1. 0 specifies a positive slope. 1
specifies a negative slope.

CSZ The CS (A COMMON/SEPARATE B) command optionally selects
the A input to connect to both the A and B input channels.

"Z" is the 1-digit integer 0 or 1. "0" programs A and B input as
separate inputs to the A and B input channels. "1" programs the
A input as a common input to both the A and B input channels.

ADZ/BDZ The AD and BD (Disable) commands disable the A or B input
channel from measurement to protect against noise when looking
at a single channel.

Z is the 1-digit integer 0 or 1. "0" disables the input channel. "1"
enables the input channel.

AXZ/BXZ The AX and BX (Attenuator) command selects an X1 or X3
attenuation for the A or B input channel.

"Z" is the l-digit decimal integer 1 or 3, and programs the
specified input channel for an attenuation of 1X or 3X.

If X1 attenuator mode is programmed and the present trigger level
for a channel is outside the X1 range, the attenuation does not
changeandanerrorisindicated. Attenuator/trigger level conflict
errors may be avoided when switching attenuation by having
AT/BT commands precede AX1/BX1 commands, and by having
AT/BT commands follow AX3/BX3 commands.

ATn/BTn The AT and BT (Trigger Level Set) commands program a desired
trigger level for the A or B input channel.

"n" is a 3-digit integer (000 to 768) preceded by an optional "+" or
"-" sign and specifies the desired trigger level voltage.
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TIMER/COUNTER MODE AND TIME TAG MEMORY MQODE COMMON COMMANDS
' (cont’d)

Therange of values permitted dependson which inputattenuation
is selected. For X1 attenuation, the trigger level may be set
between -256 and +254 (-2.56V and +2.54V). For X3 attenuation,
the trigger level may be set between -768 and +762 (-7.68V and
+7.62V). If a value outside the permitted range is issued, an error
is indicated.

The value programmed is in volts DC. The actual resolution
provided by the card is 0.02V DC in the X1 attenuation mode and
0.06V DC in the X3 attenuation. The card automatically sets the
closest available value to the one programmed.

Example: The command sequence "ASOAT+004BS1BT-200"
programs the A channel to trigger on a positive-going waveform
exceeding 40mYV and the B channel to trigger on a negative-going
waveform dropping below -2.00V.

AU/BU The AU and BU (Auto Search Trigger Level) commands
automatically set the trigger level of the A or Bchannel to a point
midway between the input-signal peak-to-peak levels.

The AU and BU commands do a binary search to determine the
input-signal peak-to-peak levels. The search typically takes 10
input-event times to determine the high and low levels. Execution

. time for low-frequency inputs should, therefore, be considered.
The GU, GM, and GS (Gate Time) commands may be used to set
the maximum time the auto-search waitsforaneventateach level.
The auto-searchis performed once using the inputsignalavailable
when the command is issued.

The AU and BU commands do not automatically change the
attenuation programmed if the trigger level found is at the
maximum or minimum value. A maximum or minimum value is
then set for that situation.

Al/BI The AI and BI (Input Trigger Level) commands read back the
trigger level.

A single input request directly after issuing the AI or Bl command
returns the A or B trigger level in volts DC. The value contains
three significant digits with a period and optional minus sign.
The value is in the range -2.56 to 2.54 for the X1 attenuation
mode, and in the range -7.68 to 7.62 for the X3 attenuation mode.
If the AI/BI command is followed by a "+" or a "-", then the value
returned is the positive or negative peak voltage found by the last
AU/BU command.

AP/BP The AP and BP (Preset) commands presets the channel-setup
parameters for channel A or B to the power-up state.
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AZn/BZn

Trigger Commands

IM/QM

(cont’d)

The AP (Preset A) command issues the following commands:

ASO Set Slope A Positive

ADI Enable A Input

AXl1 Set Attenuator A to X1

ATO000 Set Trigger Level A to OV DC

AAQ Coupling A DC

AZ0 Set 1-megohm input impedance for A

The BP (Preset B) command issues the following commands:

BSO Set Sloe B Positive

BDI1 Enable B Input

BX1 Set Attenuator B to X1

BT000 Set Trigger Level B to 0V DC

BAO Coupling B DC

BZ0 Set 1-megohm input impedance for B

The AZ and BZ (Input Impedance Select) commands select the A
or B input impedance.

"n" is the 1-digit integer 0 or 1. 0 specifies 1-megohm input
impedance. I specifies a 50-ohm input impedance.

The JM (Initiate Measurement) and QM (Stop Measurement)
commands start and stop a measurement cycle under program
control for both the A and B channels. These commands bypass
the on-card microprocessor to open and close the gate within 5 us
from the time when the commands are received by the 53A-541
Card. The JM command is effective immediately only if it is
issued after the on-card processor has completed executing all
previous commands. If the JM command is issued while other
commands are being processed, the JM command is aborted, the
Error LED is set and error 78 is placed in the cards error buffer.
If the measurement data is then requested from the card without
clearing the error condition, (se¢e ER command) a value of -1 is
returned.

If a JMcommand is to be issued immediately following card set-up
commands, first issue an ER command and then wait for the ER
command response prior to issuing the JM command. The ER
command response will not be returned until all pending
commands have been processed.

If an input request is issued without a preceding JM command,
a JM command is then issued automatically and, when in the
Timer/Counter mode, data is then returned as soon as it is
available.
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. (cont’d)

The QM command can override a previously programmed dura-
tion time and can immediately stop the measurement cycle. The
QM command is effective immediately unless the Gate External
(GE) command is in effect (See GE Command).

Interrupt Capability Command
SRZ The SR (Interrupt/Service Request Capability) command enables

disables the generating of interrupts. Detecting and handlingXor
vectored priority interrupts are described in the 53A-171 Control
Card Operating Manual.

"Z" is the 1-digit integer 0 or 1 defined as follows:

Z Function
0 Disables the generating of interrupts.
1 Generates an interrupt when a measurement is available.

Appendix A further discusses using interrupts in the 53A/63A

System.
Error Command
ER The ER (ErroR) command reads back the error status of the
. 53A-541 Card and the specific error type.

Errors are generated if the 53A-541 Card is programmed
incorrectly. Only the first error detected is returned.

The error code is a 2-digit integer followed by a carriage-return
and a line-feed (<CR/LF>) and is be returned in response to an
input request immediately following the ER command. The ER
command clears the ERR LED and any error conditions.

See appendix C for a list of error codes. Error code 99 indicates
no errors.

A measurement value of "-1" is returned when no measurement
data is available due to a programming error or an input timeout
has occurred and the measurement is not yet completed.

Self-test Command

TESTI The TEST1 (Self-test) command performs a test of the memories
and counters on the 53A-541 Card. The LEDs "ripple” as this test
progresses. An input request after this test returns the board type
number and the software version number, e.g., "541,V2.4". If the
test fails, the "541" is replaced in the message by the suspect part
designator, e.g., "U17,V2.4".
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Function Commands
FNn

FNO1/FNO02

FNO3/FN04

FNO5/FNO06

The FN (Function) command specifies the function whose value
is to be returned to the system controller when responding to an
input request.

"n" is a 2-digit decimal integer (01 to 20) that specifies one of the
following functions:

n Function Measurement Units
01 Frequency A Hz

02 Frequency B Hz

03 Event Count A Events
04 Event Count B Events
05 Period A Seconds
06 Period B Seconds
07 Pulse Width A Seconds
08 Pulse Width B Seconds
09 Time Interval B to A Seconds
10 Time Interval Ato B Seconds
11 Duty Cycle A %

12 Duty Cycle B %

13 Period A Average Seconds
14 Period B Average Seconds
15 Pulse Width A Average Seconds
16 Pulse Width B Average Seconds
17 Time Interval B to A Average Seconds
18 Time Interval A to B Average Seconds
19 Duty Cycle A Average %

20 Duty Cycle B Average %

Definitions of the above functions are as follows:

Frequency A or B - The number of A events or B events counted
during the measurement cycle divided by the time elapsed during
the measurement cycle. Any of the gate commands, except the
GP command, may be used to control how long the measurement
cycle is for this function.

Event Count A or B- The number of A events or B events counted
during the measurement cycle. Any of the gate commands, except
the GP command, may be used to control how long the
measurement cycle is for this function.

Period A or Period B - The time between the first two successive
triggers of the channel A or B input. The transition polarity of
the triggers is specified by the AS or BS command. These are
single measurement functions; the gate commands do not apply.
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FNO7/FNO8

FNO9

FN10

FNII/FNI12

FNI3/FN14

FNI5/FN16

FN17

FN18

FN19/FN20

Pulse Width A or B - The leading portion of the waveform for
Period A or B as described above. Measurement time is from a
leading edge of the polarity specified by the AS or BS command
to the next trailing edge of the opposite polarity. These are single
measurement functions; the gate com-mands do not apply.

Time Interval B to A -The time interval starting with the first
transition of the channel B input (of the polarity specified by the
BS command) and ending with the first transition of the A
channel input (of the polarity specified by the AS command) that
follows or coincides with the first B transition. This is a single
measurement function; the gate commands do not apply. The data
is gated for up to 32 A events, and put into Time Tag Memory for
this measurement. A "-1" measurement may be returned for this
function if no B events or too many B events (causing overwriting
of the 2048-word memory) occur.

Time Interval A to B - The same as Time Interval B to A with the
functions of channel A and channel B reversed.

Duty Cvcle A or B - Pulse width A or B divided by Period A or
B. These are single measurement functions; the gate commands
do not apply.

Period A or B Average - The average of the first n periods of
Period A or Period B measurements, where n is specified by the
GP command (see below).

Pulse Width A or B Average - The average during the first n
periods of Pulse Width A or B measurements, where n is specified

by the GP command (see below).

Time Interval B to A Average - This measurement averages Time
Interval B to A occurrences during the measurement cycle. The
number of valuesaveraged depends on the number of occurrences
of Time Interval B to A during the first n periods of A. The
measurement cycle is defined by argument n of the GP command
(see below).

Time Interval A to B Average - This measurement averages Time
Interval A to B occurrences during the measurement cycle. The
number of valuesaveraged depends on the number of occurrences
of Time Interval A to B during the first n periods of B. The
measurement cycle is defined by argument n of the GP command
(see below).

Dutyv Cvcle A or B Average - Pulse Width A or B average divided

by Period A or B average.
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Gate Commands

GAn/GBn

GUn/GMn/GSn

GI

Note:

An input timeout is provided for the Gate Events, Gate
External, or Gate Indefinitely commands (see below) so that
the 53A-541 Card does not hang up on input if the events
do not occur or the measurement cycle is not terminated.
The last Gate Time command (see below) issued defines this
timeout value. An input timeout returns a data value of
"-1". The measurement cycle may be terminated with a QM
(Stop Measurement) command, or additional input requests
can be made until the measurement is complete. (See GEZ
command if external gating is used.)

The GA and GB (Gate Events) commands specify the length of the
measurement cycle as a number of Channel A or Channel B
transitions in the direction specified by the last SZ or BSZ
command when measuring Frequency A or B or Count Events A
or B.

"n" is a 10-digit decimal integer from 0000000002 to 4278190080
(or 232-2%*0nd specifies the number of transitions of channel A
or B for which the measurement cycle lasts. Leading zeroes may
be omitted if "n" is followed by another valid command or a
carriage-return (<CR>).

The GA or GB command supersedes any active GU, GM, GS or GI
commands.

The GU, GM, and GS (Gate Time) commands specify the length
of the measurementcyclein microseconds, milliseconds, or seconds
when measuring Frequency A or B, or Count Events A or B, The
character U, M, or S specifies the gate-time units of measure as
microseconds, milliseconds, or seconds.

"n" is a 5-digit decimal integer from 00001 to 99999 that specifies
how long the measurement cycle is. The "GS" argument must not
exceed 427 seconds. Leading zeroes may be omitted if "n" is
followed by another valid command or a carriage-return (<CR>).

Example: The character string "GUQ01300" programs a mea-
surement cycle of 1300 us or 1.3 ms.

A Gate Time command supersedes any active GA, GB, or GI gate
command.

The GI (Gate Indefinitely) command specifies that the
measurement cycle lasts indefinitely until a QM (Stop Mea-
surement) command is issued. The GI command provides a
programmable measurement stop capability for measuring
Frequency A or B or Count Events A or B.
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GPn

External Gate Command
GEZ

The GI command supercedes any active GA, GB, GU, GM, or GS
command.

The GP (Gate Periods) command specifies the number of periods
for averaging functions FN13 through FN20.

"n" is a 4-digit decimal integer from 0001 to 1022 that specifies
the number of periods of the function to average. Leading zeroes
may be omitted if "n" is followed by another valid command or
a carriage-return (<CR>); "n" should be no larger than 510 if both
CHA and CHB have similar inputs to prevent exceeding the
memory limit of 2047 total edges for both channels which causes
a data value of "-1" to be returned.

The number of periods for the Period Average A or B, Pulse Width
Average A or B, and Duty Cycle Average A or B functions is the
number of periods for the specified channel (A or B). For Time
Interval B to A, the number of periods is the number of channel
A periods. For Time Interval A to B, the number of periods is the
number of channel B periods. If "n" is 1022, only one period of
channel B can occur during 1022 periods of channel A without
overwriting the 2048 word memory; the Time Interval average
consists of the average of only one Time Interval value for this
case.

The GE (Gate External) command disables or enables the
external-gate input’s ability to control the opening of the A and
B channel gates.

"Z" is the 1-digit decimal integer 0 or 1 defined as follows:

Z Functions
0 Disables the external gate
1 Enables the external gate

When the external gate is enabled, the JM (Initiate Measurement)
command changes from a trigger command to an arm command.
The JM command or an input request is required to arm the
measurement cycle before an external-gate signal is received. A
negative transition on the external-gate input then triggers a
measurement. The measurement cycle continues until 1) the time
specified by the GU, GM, or GS commands expires and the
external-gate signal returns high, 2) the number of events
specified by the GA, GB command occurs and the external-gate
signal returns high, or 3) a QM command is issued and the
external-gate signal returns high.

Because the external-gate time and the programmed-gate time must
complete to end the measurement cycle, this allows the
external-gate input to function as an external trigger (by
supplying a short external-gate pulse), or as an external gate (by
programming a gate time shorter than the external-gate pulse).
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Read Format Commands

RFn

EXZ

IFn

The RF (Read Format) command specifies the number of signi-
ficant floating-point digits the card returns when responding to
a system controller input request.

"n" is a 1-digit decimal integer from ! to 9 that specifies the
number of significant digits. The power-up default setting of "n"
is 5.

The format of the measurement returned for the nine values of
"n" is as follows:

Format

=

1LEx01

1.2E+01
1.23E10!
1.234E+01
1.2345E101
1.23456E101
1.234567E£01
1.2345678E101
1.23456789E01

OO0 IO\ &) —

The measurement value is followed by a carriage-return and
line-feed (<CR/LF>).

The EX (Exponent) command specifies an uppercase "E" or a
lowercase "e" for the exponent character in a returned
measurement. The power-up default is "E".

"Z" is the 1-digit decimal integer 0 or 1, defined as follows:
Z Functjon

0 Return data in ASCII format with an uppercase "E" used
for exponential notation.

1 Return data in ASCII format with a lowercase "e" used for
exponential notation.

If a Read Format command of nine significant characters is
specified, the format of the measurement returned is as follows:

Z Format
0 1.23456789E+01
| 1.23456789¢+01

The exponent value range is from +12 to -12.

The IF (Integer Format) command specifies the largest integer
returned by the 53A-541 Card in commands involving integers.
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Both of the Event Count commands are affected by this command.
They are FNO3 and FNO4 for reading Event Count A and B from
the 53A-541 Card.

"n" is a 2-digit decimal integer from 10 to 32, and defines the
largest integer. The largest integer equals the value 2%-1. The
power-up default for "n" is 15,

Example: The command string IF15 sent to the 53A-541 Card
allows a maximum event count of 32767 to be returned for
Channel A or B.

When the greatest number of events is reached as specified by the
IF command, a value (largest integer) equal to the greatest number
of events is returned for that channel until the event count
exceeds 4,294,967,296 at which time the event counter overflows
and returns to a count of zero,
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Function Command
FNn

FNO1/FNO02
FNO03/FNO04

FNO5/FNO06

FNO7/FNO8

The FN (Function) command specifies the functions whose values
arereturned to the system controller in response to input requests.

"n" is a 2-digit decimal integer from 00 to 12 that specifies the
following functions:

n Function

00 All Functions Off

01 Frequency A

02 Frequency B

03 Event Count A

04 Event Count B

05 Period A

06 Period B

07 Pulse Width A

08 Pulse Width B

09 Time Interval B to A
10 Time Interval A to B
11 Duty Cycle A

12 Duty Cycle B

The FN (Function) command only applies to the multifunction
sub-modes (real time and post-processing). It does not apply to the
timing-diagram sub-modes.

The All Functions Off command (FNOQO) is provided to use the
multifunction capabilities of the Time Tag Memory mode. The
command FNQO pre-clears all functions from a multi-function list
so that a new list of functions can be specified.

Example: The command sequence "FNOOFNOSFNO6FN 10" specifies
that Period A, Period B, and Time Interval A to B measurements
are to be returned. The format of the data returned for both the
binary and ASCII cases is described under the BN command.

The functions FNOI through FN12 are defined as follows:
Frequency A or B - The reciprocal of Period A or B.

Event Count A or B - Event Count A or B equals the accumulated
number of triggers of input A or B, of the polarity specified by

the AS or BS command, from the time the measurement cycle
starts.

Period A or B - The time between two successive triggers of the
channel A or B input. The transition polarity of the triggers is
specified by the AS or BS command.

Pulse Width A or B - The leading portion of each Period A or
Period B from the triggered leading edge (of the polarity specified
by the AS or BS command) to the trailing edge of the opposite
polarity.
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FNO09

FNI10

FNI11/FN12

Function Event Commands
FA/FB

Gate Commands

GAn/GBn

Time Interval B to A - Time Interval B to A measurements are
returned when a transition of the specified slope in channel A
occurs, and a B transition of the specified slope for channel B
occurs during the period A just completed. The measurement
starts with the B transition and ends with the A transition. If
multiple transitions of B occur during Period A, the first B
transition starts the measurement.

Time Interval A to B - The same as Time Interval B to A with the
functions of channel A and channel B reversed.

Duty Cycle A or B - Duty cycle A or B is equal to Pulse Width A
or B divided by Period A or B.

The FA or FB (Function Event) commands are special input
request commands for event count A or B to allow immediate
real-time readback of event count A or B anytime.

With the FNO3 and FN0O4 (Event Count) commands, the event
count may only be read back after an event occurs.

A single input request immediately following the FA or FB
command returns Event Count A or Bas asingle number in ASCII
decimal format. Additional input request then reverts back to the
last programmed Time Tag Memory input mode.

The greatest value for the event count is defined by the IF
(Integer Format) command.

Note:

An input timeout is provided for the Gate Events, Gate
External, or Gate Indefinitely commands (see below) so that
the 53A-541 Card does not hang up on input if the events
do not occur or the measurement cycle is not terminated.
The last Gate Time command (see below) issued defines this
timeout value. An input timeout returns a data value of
"99,0.0000E+00". The measurement cycle may be terminated
with a QM (Stop Measurement) command, or additional
input requests can be made until the measurement is
complete.

The GA and GB (Gate Events) commands specify the length of the
measurement cycle as a particular number of A channel or B
channel transitions in the direction specified by the last ASZ or
BSZ command.

"n" is a 10-digit decimal integer from 0000000002 to 4278190080
(232 2%%)and specifies the number of events of channel A or B
for which the measurement cycle lasts. Leading zeroes of the
10-digit integer may be omitted if "n" is followed by another valid
command or a carriage-return (<CR>).
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GUn/GMn/GSn

Gl

External Gate Command

GEZ

The GA or GB command supersedes any active GU, GM, GS or GI
commands.

The GU, GM, and GS (Gate Time) commands specify, in micro-
seconds, milliseconds, or seconds, the length of the measurement
cycle. The character U, M, or S specifies the gate-time units of
measure as microseconds, milliseconds, or seconds.

"n" is a 5-digit decimal integer from 00001 to 99999 that specifies
the length of the measurement cycle. The "GS" argument must not
exceed 427 seconds. Leading zeroes of the 5-digit integer may be
omitted if "n" is followed by another valid command or a
carriage-return (<CR>).

Example: The command characters "GU07300" set the gate time
to 7300 us or 7.3 ms.

A Gate Time command supersedes any active GA, GB, or GI
command.

The GI (Gate Indefinitely) command specifies that the
measurement cycle lasts indefinitely until a QM (Stop Mea-
surement) command is issued. The GI command allows a
measurement cycle to start and stop under program control using
the JM (Initiate Measurement) command and the QM (Stop
Measurement) command.

The GI command supersedes any active GA, GB, GU, GM, or GS
command.

The GE (Gate External) command disables or enables the
external-gate input’s ability to control the opening of the A and
B channel gates.

"Z" is the 1-digit decimal integer 0 or 1 defined as follows:

Z Action
0 Disables the external gate
1 Enables the external gate

When the external gate is enabled, the JM (Initiate Measurement)
command changes from a trigger command to an arm command.
The JM command must be issued to arm the measurement cycle
before an external-gate signal is received. A negative transition
on the external-gate input then triggers a measurement. The
measurement cycle continues until 1) the time specified by the
GU, GM, or GS commands expires and the external-gate signal
returns high, 2) the number of events specified by the GA, GB
command occurs and the external-gate signal returns high, or 3)
a QM command is issued and the external-gate signal returns high.
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Time Tag Memory Mode
TMZ

Because the external-gate time and the programmed-gate time must
complete to end the measurement cycle, this allows the
external-gate input to function as an external trigger (by
supplying a short external-gate pulse), or as an external gate (by
programming a gate time shorter than the external-gate pulse).

The TM (Time Tag Memory Mode) command specifies one of the
four sub-modes of processing input data collected in the Time Tag
Memory mode.

"Z" is the 1-digit decimal integer from 0 to 3 and specifies the
following:

YA Sub-Mode
Real-Time/Multifunction
Real-Time/Timing Diagram
Post-Processing/Multifunction
Post-Processing/Timing Diagram

Real-Time/Multifunction Sub-Mode

The Real-Time/Multifunction sub-mode returns data as it is
acquired for all enabled functions. Multiple functions can be
enabled in this mode by sending successive FN (Function)
commands for each function to be enabled. An FN0OO command
pre-clears the multifunction list.

WK —O

The data is returned for this mode as two items for each
measurement starting with the first measurement. The first value
returned for each measurement is the 2-digit function code to
indicate which of the multiple functions is being returned. The
second value returned for each measurement is the measurement
value. The format for the values returned is specified by the
Read Format commands.

The various functions in the Real-Time/Multifunction mode are
available as follows:

Event Count is available when the event occurs.

Period, Frequency, and Duty Cycle are available on the trailing
edge of the period.

Pulse Width is available before the period completes at the trailing
edge of the first portion of the period waveform.

Time Interval B to A and A to B are available at the trailing edge
of the measurement.

In general, measurements are available as soon as it is possible to
determine their value. For each input transition, all programmed
functions that apply are returned in numerical order, lowest
function number first,
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Following the description of the Real-Time/Timing Diagram
sub-mode is additional information that can be applied to both
the Real-Time/Multifunction and Real-Time/Timing Diagram
modes.

Real-Time/Timing Diagram Sub-Mode

The Real-Time/Timing Diagram sub-mode returns the delta time
of occurrence of any transition on either channel since the last
transition on either channel.

Measurements are returned in the order they occur. Two values
are returned for each occurrence. The first value is the function
code defined as follows:

00 Missing data - input frequency too high for continuous
real-time operation.

01 Channel A, transition polarity specified by AS command.

02 Channel A, transition polarity inverted.

04 Channel B, transition polarity specified by BS command.

08 Channel B, transition polarity inverted.

99 No more data in memory (input timeout).

The second value returned is the delta time value since the last
transition. The time is tagged to the nearest 100-ns increment.
If more than one type of transition occurs in the same 100-ns
window, the two or more measurements are returned
simultaneously by adding their function numbers together, for
example, FNO9 is equal to FNO1 plus FNOS.

The first measurement value returned in the Timing Diagram
sub-mode is for the first transition. The measurement value is the
time from the start of the measurement cycle to the first
transition.

Using The Real-Time Sub-Modes

The Real-Time sub-modes are intended for real-time
continuous monitoring of relatively slow signals.
Depending on the read format and speed of the user’s
system controller, these modes are recommended to be used
for applications with less than 100 measurements returned
each second. Otherwise, the 2048-location memory may be
written over faster than memory is read, resulting in block
loss of up to 2048 events. The function code of 00 is
provided to indicate when this situation occurs. To avoid
overwriting memory, limit the measurement cycle to less
than 2048 events, or use the Post-Processing mode where
it applies.
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Memory Pointer Commands

If the measurement cycle is still in progress, and input is
requested before a measurement is available, the 53A-541
Card holds the 53A/63A System in the input-request state
until data is available, the measurement cycle completes,
or the time specified in the last gate time command elapses.
After the measurement cycle has completed and all
measurements have been taken, a function code of 99 and
a measurement value of 0 is returned for any additional
input requests.

Post-Processing/Multifunction  and Post-Processing/Timing
Diagram Sub-Modes

The Post-Processing/Multifunction and Post-Processing/Timing
Diagram sub-modes are the same as the Real-Time/Multifunction
and Real-Time/Timing Diagram sub-modes with the following two
exceptions:

First, no data is returned until the measurement cycle is complete.

Second, if memory has been written over, only data that can be
reconstructed from the last 2048 writes to memory can be accessed.

As long as the 53A-541 Card has not been re-triggered, a
Post-Processing sub-mode command TM2 or TM3 may be issued
to review the data stored in memory by the last measurement
cycle. Repeated TM2 or TM3 commands can be issued to look at
the same data, again, for different functions (TM2) or a timing
diagram (TM3).

The Memory Pointer commands are provided for the Post-Processing/Multifunction sub-mode
(TM2) to determine if memory has been overwritten and to find what events are available in
memory. A first set of Memory Pointer commands are used to determine the first and last
events available in memory. A second set of Memory Pointer commands can then specify a
subset of the available measurements to read from memory, and find how many measurements
are in this subset and the elapsed time they cover.

ARZ/BRZ

The AR and BR (Read Event Number) commands are provided
in the Post-Processing/Multifunction sub-mode (TM2) to determine
the beginning or ending event number available in memory for
channel A or B. The command is especially useful when the
2048-word memory has been written over.

"Z" is the 1-digit decimal integer 0 or 1 defined as follows:

VA Action
0 Read beginning event number available in memory on next

input request.

1 Read ending event number available in memory on next
input request.
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The value returned for the begmnmg event number is an integer
between 0 and 4294967295 (or 2%2.1). The value returncd for the
ending event number is an integer between 1 and 23?

ABn/BBn The AB and BB commands (Beginning Event Number) are used
in the Post-Processing/Multifunction sub-mode (TM2) to define
the beginning event number to be read from memory.

"n" is the 10-digit decimal integer 0000000000 to 4294967295 (or

-l)and specifies the beginning event number. Leading zeroes
may be omitted if "n" is followed by another valid command or
a carriage-return (<CR>).

If an AB or BB command is not issued before input, the first
measurement available in memory is assumed. The beginning
event must be either an A or B event, not one of each. An AB or
BB command supersedes all previous AB and BB commands.

AEn/BEn The AE and BE commands (Ending Event Number) are used in
the Post-Processing/Multif unction sub-mode (TM2) to define the
ending event number to be read from memory.

"n" is the 10-digit decimal integer 0000000001 to 4294967295 (or

-1)and specifies the ending event number. Leading zeroes may
be omitted if "n" is followed by another valid command or a
carriage-return (<CR>).

If an AE or BE command is not issued before input, the last
measurement available in memory is assumed. The ending event
must be either an A or B event, not one of each. However, the
beginning event may be a channel A event and the ending event
channel B, or vice versa, if desired. An AE or BE command
supersedes all previous AE and BE commands.

RN The RN (Read Number of Measurements) command is provided
in the Post-Processing/Multifunction sub-mode (TM2) to determine
the number of measurements that are returned.

The first input request issued following an RN command returns
the number of measurements to be returned resulting from the AB,
AE, BB, and BE commands. If no events specified by AB, AE,
BB, and BE are available in the current contents of memory, or
if the specified ending event number occurs before the beginning
event number, a "0" is returned.

The measurements counted include all functions in the active
multifunction list that are either concurrent with the specified
beginning or ending event number or between the two events at
the time the last TM2, AB, AE, BB, or BE command was completed.
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TIME TAG MEMORY MODE COMMANDS (cont’d)

RI

Read Format Commands
RFn

EXZ

The RI (Read Time Interval) command is used in the
Post-Processing Multifunction sub-mode (TM2) to determine the
amount of elapsed time between the beginning and ending event
numbers specified for memory readback at the time the last TM2,
AB, AE, BB or BE command was completed.

The first input request after the RI command is issued returns the
time elapsed between the most recently specified A or B beginning
event number and the most recently specified A or Bending event
number.

If no events as specified by the AB, BB, AE, and BE commands
are available in the current contents of memory, or if the ending
event number occurs before the beginning event number, a "-1"
is returned.

The RF (Read Format) command specifies the number of signi-
ficant floating-point digits the card returns after the 2-digit
function code and comma when responding to a system controller
input request.

"n" is a 1-digit decimal integer from 1 to 9 that specifies the
number of significant digits. The power-up default setting of "n"
is 5.

The format of the measurement returned for the nine values of
"n" for a function code of 01 is as follows:

=

Format

01,1.LEX01
01,1.2E£01
01,1.23E%01
01,1.234E%01
01,1.2345E101
01,1.23456xE01
01,1.234567E101
01,1.2345678E+01
01,1.23456789E+01

OO~V b W) —

The measurement value is followed by a carriage-return and
line-feed (<CR/LF>).

The EX (Exponent) command specifies an uppercase "E" or a
lowercase "e" for the exponent character in the returned
measurement. The power-up default is "E".

"Z" is the 1-digit decimal integer 0 or 1 defined as follows:
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TIME TAG MEMORY MODE COMMANDS (cont’d)

IFn

BNZ

Z Function
0 Return data in ASCII format with an uppercase "E" used
for exponential notation.

1 Return data in ASCII format with a lowercase "e" used for
exponential notation.

Example: If a Read Format command of nine significant
characters is specified, the format of the measurement returned
is as follows:

Z Format
0 05,1.23456789Ex01
1 05,1.23456789¢ %01

The IF (Integer Format) command specifies the largest integer
number returned by the 53A-541 Card in commands involving
integer numbers.

All of the event count commands are affected by this command.
They are FN03, FN04, FA, and FB, for reading Event Count A and
B from the 53A-541 Card, and the Memory Pointer commands
returning event counts, ARZ/BRZ.

"n" is a 2-digit decimal integer from 10 to 32, and defines the
largest integer. The largest integer equals the value 2"-1. The
power-up default value of "n" is 15.

Example: The command "IF15" sent to the 53A-541 Card allows
a maximum event count of 32767 to be returned for Channel A
or B and a maximum of 32767 events specified in the Gate Event
A or B command.

When the number of events counted is greater than that allowed
by the IF command, a value equal to the largest number allowed
by the IF command is returned until the event count exceeds
4,294,967,296 at which time the event counter overflows and
returns to a count of zero.

The BN (Binary) command specifies returning data in ASCII
Decimal format or in Binary format. The power-up default is
ASCII Decimal format.

"Z" is the 1-digit decimal integer 0 or 1, and specifies the
following:

YA Format
0 ASCII Decimal
1 Binary
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TIME TAG MEMORY MODE COMMANDS (cont’d)

In both formats, the data returned consists of a function code and
a measurement value. A function code of "00" is returned when
a Time Tag Memory overwrite occurs, and the measurement value
returned is the amount of time elapsed for which data is not
available because it has been overwritten.

In the ASCII Decimal format, a function code and measurement
value are returne on each input request, separated by a comma
and followed by carriage-return and line-feed characters. The
function code consists of two digits for the measured parameter.
A leading zero is sent for any function code less than 10. The
measurement value is in the format specified by the RF, EX, and
IF commands.

In the Binary format, the function code is 4 bytes and the
measurement value is 4 bytes. No comma separates the two values.
The total number of bytes returned is a function of the RB (Read
Block) command. The function code is represented as an integer.
The measurement value is a 32-bit positive-polarity integer
representing the event count or a 32-bit multiple of 100 ns,
depending on the parameter. Only functions 03 through 10 are
available in the Binary format. The binary values are returned
most significant byte first.

A block command (see RB command) should be programmed for
the 53A-541 Card whenever the Binary format is programmed.
The last measurement returned is followed by a carriage-return
and a line-feed (<CR/LF>).

The parameters available and the units of measurement for the
ASCII Decimal and Binary formats are as follows:

Function Decimal Binary
Code Function Units Units

. Multifunction Sub-Modes

00 Missing Data Seconds 100ns
01 Frequency A Hz N/A
02 Frequency B Hz N/A
03 Count Events A Events Events
04 Count Events B Events Events
05 Period A Seconds 100 ns
06 Period B Seconds 100 ns
07 Pulse Width A Seconds 100 ns
08 Pulse Width B Seconds 100 ns
09 Time Interval B to A Seconds 100 ns
10 Time Interval A to B Seconds 100 ns
11 Duty Cycle A % N/A
12 Duty Cycle B % N/A
99 No more data Value=0 Value=0
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TIME TAG MEMORY MODE COMMANDS (cont’d)

RBn

Function Decimal Binary
Code Function Units Units

. Timing Diagram Sub-Modes

00 Missing Data Seconds 100 ns
01 A Transition Seconds 100 ns
02 A Transition, Inverted Seconds 100 ns
04 B Transition Seconds 100 ns
08 B Transition, Inverted Seconds 100 ns
99 No more data Value=0 Value=0

The RB (Read Block) command is used in the binary format to
specify the number of measurements that are to be blocked into
a record.

"n" represents a 3-digit decimal integer from 001 to 999and
specifies the number of measurements to be blocked into a record.
The default value for the RB command is 001. Each complete
record is terminated with a carriage-return and a line-feed
(<CR/LF>).

The total number of bytes returned in a block is:
8 * (number of measurements) + 2
that is, each measurement is represented by 4 bytes of function

code plus 4 bytesof binary data with carriage-returnandline-feed
(<CR/LF>) characters appended to the block.
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EXAMPLE PROGRAMS

The following program examples are written in XYBASIC for the 53A/63A ACX System:

’53A-541 Universal Digitizing Counter Example Program 1

’Issuing a "JM" (trigger) command too soon after any setup command

'results in an error code 78 and the trigger is aborted.

"This program demonstrates using the "ER" command to avoid this error.
’Reading the error number after setup commands insures that those commands
’are processed before triggering a measurement

’

’Address the 53A-541 Universal Digitizing Counter and send these setup commands:
@01 - Address the card (card cage 0, card address 1)

'AX3 - Channel A attenuation X 3

*AT140 - Channel A trigger level 1.4 volts for TTL-level input

’ER - Read the error number to wait for setup before triggering

PRINT @BPI,@01AX3ATI40ER’ ’send out setup commands
INPUT @BPLERRNUMS ‘read the error number
PRINT @BPI,’JM’ 'trigger the measurement
INPUT @BPLLFRQNCY$ ’read the measurement
PRINT ’frequency measurement is: , FRQNCY$

END
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220
230
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260
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280
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310
320
330

’53A-541 Universal Digitizing Counter Example Program 2

*The Service Request mode allows the system controller

’to do other useful functions while the 53A-541 is taking measurements.
’After issuing a "JM" (Trigger) command to the 53A-541, the system
’controller can determine when a measurement is finished by sensing

’a service request either on an interrupt basis or by polling the
‘interrupt status. This avoids keeping the backplane and the system
’controller busy throughout the measurement waiting for a response to
’an input request.

’

’Address the 53A-541 Universal Digitizing Counter and send these setup commands:

‘@01 - Address the card (card cage 0, card address 1)

*AX3 - Channel A attenuation X 3

*AT140 - Channel A trigger level 1.4 volts for TTL-level input

’SR1 - Enable Service Requests

ER - Read the error number to wait for setup before triggering
ENABLE 290,01 ‘execute subroutine after receiving interrupt

from card at address 01

PRINT @BPI,@01AX3ATI140SRIER’ ’send the setup commands

INPUT @BPLLERRNUMS ‘read the error number
PRINT @BPL’IM’ ‘trigger the measurement
RDFLAG=0 ’clear RDFLAG until measurement read
PRINT ’Waiting for SRQ’
IF RDFLAG=0 THEN GOTO 240 ’or use time to perform other functions
GOTO 330
’Read frequency measurement when 53A-541 sends the interrupt
INPUT @BPLLFRQNCYS ’read the frequency measurement
PRINT FRQNCY$
RDFLAG=1 ’set flag indicating measurement taken
RETURN 'return from interrupt servicing routine
END
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330
340
350
360
370
380
390
400
410

420
430

’53A-541 Universal Digitizing Counter Example Program 3

"This program demonstrates using service requests and binary data
‘transfer and conversion
]

>Address the 53A-541 Universal Digitizing Counter and send these setup commands:

'@0H - Send a halt command to reset the 53A-541 Card

@01 - Address the card (card cage 0, card address 1)

'AX3 - Channel A attenuation X 3

*AT140 - Channel A trigger level 1.4 volts for TTL-level input

"MM 1 - Select Time Tag Memory Mode

"TM2 - Select Post Processing Multifunction Mode (FNOS5, Period A, by
default)

"BN1 - Select binary output

'RB999 - Block the output into 999 blocks of 8-bytes per block

'"GA1000 - Gate for 1000 channel A events

’BDO - Disable channel B

'SR1 - Enable Service Requests

’ER - Read the error number to wait for setup before triggering

DEF INT A-Z : DEF FLP P ’have all variables not starting in P integer

ENABLE 500,01’ ’execute subroutine after receiving interrupt

PRINT @BPL,;@0H@01AX3AT140MMITM2BN1RB999GA1000BDOSRIER’
’send setup commands

INPUT @BPLLERRNUMS ’read the error number

PRINT @BPI, 'JM’ trigger the measurement
NMSRMNTS=999 ‘’number of measurements to be taken
RDFLAG=0 ‘clear RDFLAG until measurement read

'Prepare a backplane buffer to read a block of data from the 53A-541 consisting

*of 999 measurements followed by a carriage return & line feed. The format

’of the measurements is an 8-byte data item with the first four bytes being

’a function number depending on the type of measurement and the last four

’bytes an unsigned binary integer giving the measurement.

OPEN @1,BBUF,INPUT,(999*8+2)/256+1 ’open backplane buffer 1, size in 256 byte

increments
DIM PERIODS(NMSRMNTS) ’array to store period measurements
PRINT 'waiting for SRQ’

IF RDFLAG=0 THEN GOTO 340
FOR I=1 TO NMSRMNTS
LINPUT @1,SIZE 8,D$ read in 8-byte block from buffer 1
’Check the function code in the fourth byte
IF ASC(MID$(D$.4,1)) <> 5 THEN PRINT ’Error in measurement number ’;J : STOP
’Extract the measurement in the remaining four bytes. *
MSW=LSHIFT(ASC(MID$(D$,5,1)),8)+ASC(MID$(D$,6,1))

’most significant word
LSW=LSHIFT(ASC(MID$(D$,7,1)),8)+ASC(MID$(D$,8,1))

’least significant word
PERIODS(1)=MSW*65536+LSW)*|E-7 ’return period in seconds
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440

460
470
480
490
500
510
520

530
540
550

PRINT ’Measurement ;I;’ is >;PERIODS(I);’ seconds’

NEXT

CLOSE @1 *close the backplane buffer
GOTO 550

’Read frequency measurement when 53A-541 sends the interrupt
PRINT @BPI,’SRO’
PRINT 'Reading data block’

BPREAD @! ’read the block of data from backplane to
buffer 1

RDFLAG=1 ’set flag indicating measurement taken

RETURN return from interrupt servicing routine

END

For those with XYBASIC versions 2.0 and later may delete lines 410 and 420 and
replace line 430 with the command:

430 PERIODS(I)=BIN2FP(RIGHT$(D$,4),0)*1E-7
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INSTALLATION
The 53A-541 Card is a function card and therefore, may, be plugged into any blue card slot.
Setting the Address Select Switch defines the card’s programming address; to avoid confusion,
it is recommended that the slot number and the programming address be the same.
CAUTION:

To avoid plugging the card in backwards, observe the following:

a. Match the keyed slot on the card to the key in the backplane connector (the
component side should be to the right).

b. There are two ejectors on the card. Make sure the ejector marked "53A-541" is
at the top.
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APPENDIX A
53A/63A SYSTEM COMMANDS

Command Description
@XY The "@XY" command addresses a function card in the 533A/63A System.

@XS

@XH

STOP

The "@" is a delimiter used by the 53A/63A System. The "X"* is a mainframe address
(0-9) defined by the Address Select Switch on the 53A-171 Control Card in that
mainframe; the "Y" is a function card address (0-9) defined by the Address Select
Switch n the function card. Once a mainframe and function card combination is
addressed, it remains addressed until the 53A/63A System detects a new "@" character.

The "@XS" (Status) command statuses all function cards within the mainframe defined
by "X". The mainframe backplane interrupt status of all function cards in the
addressed mainframe is latched into the 53A-171 Control Card when the "@XS"
command is issued. For the 53A-541 Card, when the Service Request mode is enabled,
an interrupt is generated when a measurement is available (see SRZ command). All
function cards in all mainframes become unaddressed after the "@XS" command. The
53A-171 Control Card Operating Manual describes the "@XS" command in detail.

The "@XH" (Halt) command halts all function cards within the mainframe defined by
"X". The command does not affect function cards in other mainframes. How a
function card reacts to the "@XH" command depends on the card. In all cases, an
addressed function card (Power LED out) becomes unaddressed (Power LED lit).

On the 53A-541 Card, the position of the Halt Switch causes the "@XH" command to
have the following effect: if the Halt Switch is on, the 53A-541 Card resets to its
power-up state; if the Halt Switch is off, the 53A-541 Card is simply unaddressed.

The STOP command is not a string of ASCII characters. The command is a hard-wired
signal from the system controller (calculator or computer) to the 53A/63A System
communications card in each mainframe.

When the system controller issues a STOP command, each function card, including the
53A-541 Card, reacts as if it received the "@XH" command described above.

How the system controller executes the STOP command depends on the communications

card used. With the 53A-128 IEEE-488 Card, for example, a STOP command is executed
when the system controller asserts the IEEE-488 bus line IFC (Interface Clear) true.
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APPENDIX B
INPUT/OUTPUT CONNECTORS

Snap-on SMB connectors are used for Input/Output connectors. The Input/QOutput connectors
from top to bottom are as follows:

Channel A Input
Channel A TTL Output Complement
Channel A TTL Output - Reconditioned Channel A TTL Output

Channel B Input

Channel B TTL Output Complement

Channel B TTL Output - Reconditioned Channel B TTL Output
External Gate Input - TTL-level compatible

Two 53A-729 SMB-to-BNC adapter cables are provided with the card. Additional 53A-729
adapter cables may be ordered.
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Message No.
10

11

12

13
20 - 68

APPENDIX C
ERROR MESSAGES

Definition
Unknown command.
Length commands > 125 characters.
Integer number > 32768.
Minus sign not allowed for this argument.
Syntax errors - the numeric argument that followed a 2-letter

command was in error. The error code/command relationshipsare
shown below:

20 - AA 36 - BI 52-GB
21 - AB 37 - BN 53 -GE
22 - AD 38 - BP 54 - GI
23 - AE 39 - BR 55-GM
24 - Al 40 - BS 56 - GP
25 - AP 41 - BT 57 - GS
26 - AA 42 - BU 58 -GU
27 - AS 43 - BX 59 -IF
28 - AT 44 - BZ 60 - IM
29 - AU 45 - CS 61 - MM
30 - AX 46 - ER 62 - QM
31 - AZ 47 - EX 63 - RB
32-BA 48 - FA 64 - RI
33 - BB 49 - FB 65 - RF
34 - BD 50 - FN 66 - RN
35-BE 51-GA 67 - SR
68 - TM

Check your programming syntax for missing digits, too fevs{ digits,
too many digits, wrong digits, or numeric values out- side the
range allowed.
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70

71

72

73
74
75
76

77

78

99

AX/AT conflict - the requested trigger level for channel A is not
in the available range for the selected input attenuation.

BX/BT conflict - the requested trigger level for channel B is not
in the available range for the selected input attenuation.

Function not available - the function requested is not available
in the Time Tag Memory mode.

Binary not available for this function.
A multifunction list does not apply in Timing Diagram mode.
Invalid entry in the multifunction list.

During Time Tag Memory mode, an input request occurred before
a JM command triggered a measurement.

During Gate Indefinitely mode, an input request occurred before
a QM command terminated a measurement.

A JM command was issued before the previous commands were
completed. If an ER command followed by an input request is
issued before the JM command, this error is then prevented.

No errors.
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APPENDIX D

CALIBRATION PROCEDURE

CDS recommends that the 53A-541 Card be calibrated every 12 months in order for the card
to meet its published accuracy specifications. Calibration should be carried out in an
environment where the temperature is between 21°Cand 25°C.

REQUIRED TEST EQUIPMENT

The following test equipment is required for calibrating the 53A-541 Card:

1.

LN A S S

8.

One (1) 4%-digit voltmeter (DVM) with a dc accuracy of +0.05% of reading (HP
3456A or equivalent)

One (1) signal generator capable of generating a 1-kHz, triangular waveform of
1.0 V ptp with a dc offset of up to 2.5V into a 50-Ohm load. The generator
must also be capable of outputting a 5-MHz (0.1 ppm) sine wave at 10.0 V ptp
into a 50-Ohm load. (HP 3325A or equivalent)

One (1) 53A-729 SMB-to-BNC Adapter Cable (supplied with the 53A-541 Card)
Two (2) BNC-to-clip lead adapters

One (1) BNC "T" connector

One (1) BNC-to-banana plug adapter

Two (2) BNC cables

One (1) 53A-850 Extender Card

SETUP PROCEDURE

Before beginning the calibration procedure below, the following steps must be performed:

1.
2

Install the 53A-541 Card on the 53A-850 Extender Card

Close the halt switch on the 53A-541 Card.

Connect the signal generator’s output to J31 (Channel A Input) on the 53A-541
Card using one of the BNC cables, the BNC "T" connector, and the SMB-to-BNC
adapter cable.

Connect the signal generator’s signal ground to the DVM’s negative input using
one of the BNC-to-clip lead adapters at the BNC "T" connector.

Connect the DVM’s positive input to TPA (W2) on the 53A-541 Card using the

BNC-to-banana plug adapter, the second BNC cable, and the second BNC-to-clip
lead adapter.
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CALIBRATION PROCEDURE
Eight potentiometers are adjusted during this procedure, beginning with R032 which is located
at the top of the card, toward the rear. The adjustments proceed, in order, through all eight
potentiometers, first along the top of the card from back to front, then down the front of the
card from top to bottom, and finally along the bottom of the card from front to back. After
the potentiometers areXadjustedthe frequency-response capacitors for channels A and B (C31
and C81, respectively) are adjusted. (See the assembly drawing in the 53A-541 Card’s service
manual for the locations of the potentiometers and capacitors on the card.)
Perform each of the following steps, in the order given:

1. Send the following sequence of commands to the card:

@XH
@XYAT-256BT-256

where: X = Mainframe address (0-9) selected on the 53A-171 Control Card in the
addressed mainframe

Y = Card address (0-9) selected on the 53A-541 Card’s
address-select switch

2. Adjust the DAC offset potentiometer (R032) so that the sum of the voltages on
TPA (W2) and TPB (W1) is -5.12 V £0.020 V, and record the voltages on TPA
and TPB as Vand Vg, respectively.

3. Send the following command to the card:

@XYAT254BT254

where: X and Y are the same as in step 1.

4. Adjust channel A’s DAC gain potentiometer (R031) so that the voltage on TPA
is:

[(-V A+ 2.54) / 2.56] £0.001 V (approximately +2.54 V)

5. {\djust channel B’s DAC gain potentiometer (RO2) so that the voltage on TPB
is:

[(-Vg* 2.54) / 2.56] £0.001 V (approximately +2.54 V)
6. Send the following command to the card:
@XYATOBTOGP300AZ1FNI9ADIBDOCS0

where: X and Y are the same as in step 1.

7. Remove the BNC-to-clip lead adapters, and connect the DVM to the BNC "T"
connector.
8. Set the signal generator to output a 10.0-kHz, triangular waveform with 1.0 V

ptp and an offset of 0.0 V.
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10.

11.

12

13.

14,

15.

16.

17.

18.

19.
20.

21,

22.

23.

Measure the actual of fset voltage of the signal, and record the of fset voltage as
Vo.

Continuously input and display the average duty-cycle reading from the card
(it should be approximately 50%).

Adjust channel A’s of fset potentiometer (R21) until it has a reading of (0.5 - V)
$0.001 V.

Send the following command to the card:
@XYBZ1FN20BD1ADQ
where: X and Y are the same as in step 1.

Move the signal generator’s output from J31 (Channel A Input) to J71 (Channel
B Input).

Continuously input and display the average duty-cycle reading from the card
as in step 10.

Adjust channel B’s of fset potentiometer (R71) until it has a reading of (0.5- V)
+0.001 V.

Send the following command to the card:
@XYADIBDOFNI19
where: X and Y are the same as in step 1.

Move the signal generator’s output from J71 (Channel B Input) back to J31
(Channel A Input).

Send the following command to the card:
@XYAT250BT250
where: X andY are the same as in step 1.
Add a +2.5-V offset to the 1.0-V ptp, 10.0-kHz, triangular waveform.

Measure the of fset voltage on the DVM, and record the actual offset voltage as
Vo.

Input the average duty-cycle reading from the card, and record (2.5-Vg +
reading) as Y.

Send the following command to the card:
@XYAT-250BT-250
where: X and Y are the same as in step 1.

Change the offset voltage on the 1.0-V ptp, 10.0-kHz, triangular waveform to
25V,
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24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34,

35.

Measure the of fset voltage on the DVM, and record the actual of fset voltage as
Vo.

Input the average duty-cycle reading from the card, and record (2.5 - Vo +
reading) as X.

Adjust channel A’s gain potentiometer (R1122), and repeat steps 18-25 until X
-Y =00%0.002V.

Note: A procedure programmed to automatically send the messages, change the
offset voltage, reprogram the trigger voltages, input the duty-cycle
readings, and display (X - Y), can make this adjustment much easier
because R1122 would then only need to be adjusted until the display goes
to 0.0 £0.002 V,

Send the following command to the card:
@XYADOBDIFN20
where: X and Y are the same as in step 1.

Move the signal generator’s output from J31 (Channel A Input) to J71 (Channel
B Input).

Adjust channel B’s gain potentiometer (R1131), and repeat steps 18-25 until X -
Y =0.0+£0.002YV,

Send the following command to the card:
@XYCS1
where: X and Y are the same as in step 1.

Move the signal generator’s output from J71 (Channel B Input) back to J31
(Channel A Input).

Adjust the A-common-B gain potentiometer (R1132), and repeat steps 18-25 until
X-Y=0020.002V.

Send the following command to the card:
@XYCSOGMIOFNOIAX3BX3ADIBDO0
where: X and Y are the same as in step 1.

Set the signal generator to output a 1-kHz sine wave with 10.0 V ptp and an
offset of 0.0V.

Send the following command to the card:
@XYAUAI+

where: X and Y are the same as in step 1.
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36.

37.

38.

39.

40.
41.

42.

43.

44,

45.

46.

47.

48.

Input the positive (+) peak level from the 53A-541 Card, and record the reading
as U.

Send the following command to the card:
@XYAI-
where: X and Y are the same as in step 1.

Input the negative (-) peak level from the 53A-541 Card, and record the reading
as v,

Note: A procedure programmed to automatically perform sets 35-38 can make
the following adjustments easier.

Set the signal generator to output a 100-kHz, 10.0-V ptp, sine wave with a 0.0-
V offset, and record U - V as W.

Repeat steps 35-38 while adjusting C31 until U -V = W £0.07 volts.

Send the following command to the card:
@XYADOBDIFNO2RF9GS1

where: X and Y are the same as in step 1.

Set the signal generator to outputa 1-kHz, 10.0-V ptp, sine wave with an offset
of 0.0V,

Move the signal generator’s output from J31 (Channel A Input) to J71(Channel
B Input).

Send the following command to the card:
@XYBUBI+
where: X and Y are the same as in step 1.

Input the positive (+) peak level from the 53A-541 Card, and record the reading
as U.

Send the following command to the card:
@XYBI-
where: X and Y are the same as in step 1.

Input the negative (-) peak level from the 53A-541 Card, and record the reading
as V.

Note: A procedure programmed to automatically perform steps 44-47 can make
the following adjustments easier.

Set the signal generator to output a 100-kHz, 10.0-V ptp, sine wave with a 0.0-V
offset, and record U - V as W.
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49.
50.

51

Repeat steps 44-47 while adjusting C81 until U - V = W £0.07 volts.

Set the signal generator to output a 5.0-MHz (+£0.01 ppm), 10.0-V ptp, sine wave
with an offset of 0.0 V,

Continuously input and display the 53A-541 Card’s reading, and adjust Y107

(R1061 for voltage tuned oscillators) to read exactly 5 MHz for at least ten
consecutive readings.
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53A-725 Analog Cable
for
53A-332 Reed Relay Card

CHANNEL CONTACT CONNECTOR PINS WIRE BALE
0 HIGH 2 Brown
LOW B White
1 HIGH 3 Red
LOW C White
2 HIGH 4 Orange
LOW D White
3 HIGH 5 Yellow
LOW E White
4 HIGH 6 Green
LOW F White
5 HIGH 7 Blue
LOW H White
6 HIGH 8 Violet
LOW J White
7 HIGH 9 Gray
LOW K White
g HIGH 10 Brown
LOW L Black
9 HIGH 11 Red
LOW M Black
10 HIGH 12 Orange
LOW N Black
11 HIGH 13 Yellow
. LOW P Black
12 HIGH 14 Green
’ LOW R Black
13 HIGH 15 Blue
LOW S Black
14 HIGH 16 Violet
LOW T Black
15 HIGH 17 Gray
LOW U Black
16 HIGH 18 Red
T.OW v Brown
17 HIGH 19 Orange
LOW W Brown
18 HIGH 20 Yellow
LOW X Brown
19 HIGH 21 Green
LOW Y Brown
COMMON 22 Blue
COMMON Z Brown
ENCODE 23 Violet
{ GROUND AA Brown
+5V 1 Black
+5V A White
¢ GROUND 24 BB Shield
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