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MANUAL APPLICABILITY

This manual applies directly to an HP 5371A having the

serial number prefix listed below. (The firmware revision number is
displayed at the bottom of the screen, obtained by pressing the front-
panel SYSTEM hardkey when the instrument is on.)

If your instrument serial prefix number is lower than the serial
prefix number above, check its firmware revision number,

I the firmware revision number is the same as that listed above,
use this Programming Manual (HP Part Number (05371-90032).

If the firmware revision number is higher than that listed above,
use this manual with the “Manual Updating Changes” included
with it. If your instrument swerial prefix number and firmware
revision number are both lower than those listed above
(respectively), refer to HP 5371 A Programming Manual having
HP Part Number 05371-90014.

For additional important information about serial numbers, see
INSTRUMENTS COVERED BY THIS MANUAL in the
Introduction.

SERIAL NUMBER: Prefix 3018
FIRMWARE REVISION: 3018A
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Printed: June 1995
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment
from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United
States National Institute of Standards and Technology (formerly National Bureau of Standards), to the extent
allowed by that organization’s calibration facility, and to the calibration facilities of other International Standards
Orgunization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard Com-
pany will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP.
Buyer shall prepay shipping charges to HP and P shall pay shipping charges to return the product to
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP
from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute
its programming instructions when properly installed on that instrument. HP does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation
outside of the environmental specifications for the product, or improper site preparation or mainten-
ance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are auvailable for Hewlett-Packard
products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the
back of this manual.




SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be reviewed for familiarization with safety markings and instructions

before operation,

This product is a Safety Class | instrument (provided with a protective earth terminal).

BEFORE APPLYING POWER

Verify that the product is set to match the available line voltage and the correct fuse is installed. Refer to instructions in

this appendix.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be provided from the mains power source to the preduct input wiring

terminals or supplied power cable.

SAFETY SYMBOLS

the user to refer to the instruction manual.

Indicates hazardous voltages.

Instruction manual symbol; the product will be The WARNING sign denctes a hazard. It calls attention to
marked with this symbol when it is necessary for

a procedure, practice, or the like, which, if not correctly
performed or adhered to, could result in personal injury. Do
not proceed beyond a WARNING sign until the indicated
conditions are fully understood and met.

7 oz L Indicates terminal is connected to chassis when The CAUTION sign denotes a hazard. It calls attention to
such connection is not apparent. an operating procedure, practice or the like, which, if not

correctly performed or adhered to, couid result in damage

N Alternating current. to or destruction of part or all of the product. Do not pro-

ceed beyond a CAUTION sign unti the

conditions are fully understood and met.

SAFETY INFORMATION
WARNING

Any interruption of the protective grounding conductor (inside or outside the instrument) or disconnecting the protective
earth terminal will cause a potential shock hazard that could result in personal injury. (Grounding one conductor of a
two conductor outlet is not sufficient protection.)

Direct current.

Whenever it is likely that the protection has been impaired, the instrument must be made inoperative and be secured
against any unintended operation.

If this instrument is to be energized via an autotransformer (for voltage reduction) make sure the common terminal is
connected to the earthed pole terminal (neutral) of the power source.

Instructions for adjustments white covers are removed and for servicing are for use by service-trained personnel only.
To avoid dangerous electric shock, do not perform such adjustments or servicing unless quatified to do so.

For continued protection against fire, replace the line fuse(s) only with 250V fuse(s) of the same current rating and type
(for example, normal blow, time delay). Do not use repaired fuses or short-circuited fuseholders,

When measuring power line signals, be extremely careful and always use a step-down isolation transformer whose
output voltage is compatible with the input measurement capabilities of this product. This products front and rear
paneis are typically at earth ground, so NEVER TRY TO MEASURE AC POWER LINE SIGNALS WITHOUT AN
ISOLATION TRANSFORMER.

ACOCUSTIC NOISE EMISSION:

LpA 56 dB at operator position, at normal operation,
tested per ISO 7779. All data are the results from type
test.

GERAcUSCHEMISSION:

LpA 56 dB am Arbeils platz, normaler Betrieb, geprueft
nach DIN 45635 Teil 19. Die Angaben behruhen auf
Ergebnissen von Typprueffungen.
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PRINTING HISTORY

New editions are complete revisions of the manual. Update packages, which
are issued between editions, contain additional pages and replacement pages
to be merged into the manual by the user. Title page dates change only when
a new edition or a new update is published.

Many product updates and improvements do not require manual changes and,
conversely, manual corrections are sometimes independent of product
changes. Therefore, there will not be a one-to-one correspondence between
product updates and manual updates.

Edition 1 10/87 05371-90003 Eio87
Edition 2 4/88 0537190014 E1288
Edition 3 12/88 05371-90014 E1288
Edition 4 3/90 05371-90032 EQ0390
Edition 5 6/95 05371-90032 E0695
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HP-IB

INTRODUCTION

This section contains programming information for remotely operating the
HP 5371A Frequency and Time Interval Analyzer through the Hewlett-Packard
Interface Bus (HP-IB). The information in this section includes a basic descrip-
tion of the HP-IB, and descriptions of the 5371A interface capabilities, remote
operation characteristics, status reporting structure, and output formats.

NOTE

Refer to Section 2 for a description of all the 5371A HP-IB programming
commands, and program examples.

The HP 5371A Frequency and Time Interval Analyzer can be operated
through the Hewlett-Packard Interface Bus (HP-IB). All menu functions and
front panel controls (excluding the power switch) are programmable through
the HP-IB. At the simplest level, the HP 5371A can trapsmit data in the “talk
only” mode to output devices such as a printer or plotter. In more sophisti-
cated systems, a controller or computer can program the 5371A to perform a
specific type of measurement and direct it to process and transfer the results.

Most of the 3371A remote programming operations are extensions of the
front panel functions. Other operations, such as teach/learn and instrument
identification, are only available in remote operation,

An appropriate controller for the 5371 is one that is compatible with HP
BASIC 40 or later, such as a Hewlett-Packard Series 200 or 300 technical
computer. All program examples given in this manual are written assuming an
HP 9000 Series 200/300 Computer as the controller. Refer to Appendix A for
information about connecting a controller to the 5371A.

HP-IB DESCRIPTION

The Hewlett-Packard Interface Bus (HP-IB) is a high speed parallel interface
bus. All devices on the bus are capable of being addressed at one time,
however, only one device may respond at a time. The controller is used to
command a specific device (o respond, and to maintain the flow of data and
interface functions.

The HP-IB system uses a party-line structure {devices share signal lines). A
maximum of 15 devices may be connected in an HP-IB system, in virtually any
configuration desired. There must be an uninterrupted path to every device
operating on the bus. Sixteen signal lines and eight control lines are used to
interconnect devices in parallel arrangement and maintain an orderly flow of
device and interface related information. ’
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Interface System
Terms

Major Interface
Functions

The following list defines the terms and concepts used to describe HP-IB sys-
tem operations.

Address: Each device on the interface is assigned an address. The address is
used to specify which device will receive information or send information.

Byte: A byte is a unit of information consisting of cight binary digits called
bits.

Device: Any instrument or unit that is HP-IB compatible is called a device.

Device-Independent Command: A command predefined by the interface
standard to have a specified bit pattern and resulting action.

Device-Dependent Command: A command that is specific to a particular in-
strument or family of instruments, which is not predefined by the interface
standard. Device-dependent commands are usually sent as ASCII strings of
characters.

Polling: Polling is a process typically used by a controller to locate a device
that requires service from the controller. There are two types of polling,
Serial Poll and Parallel Poll:

1. Serial Poll: When the controller executes a serial poll, the addressed
device sends one byte of operational information called a status byte. If
more than one device on the interface is capable of requesting service,
each device on the interface must be polled until the device that re-
quested service is located.

2. Parallel Poll: The HP 5371A does not have parallel poll capability.

Each device on the interface bus may have one or more of the following
major device capabilities: Controlier, Talker, or Listener. The controller has
the responsibility of controlling interface activity, and must be equipped with
the proper interface module. Controllers transmit all device-independent
commands to other devices in the interface and usually have Talker and Lis-
tener capabilities. Only one device on the interface may be the active control-
ler at any one time. The HP 5371A has no controller capabilities.

Talkers are devices that have the ability to send data or device-dependent
commands through the interface. Note that a talker will not actually send data
or information until the appropriate command is sent by the controller. The
HP 5371A has Talker capabilities. When the instrument is talking on the in-
terface, or is addressed to talk, the TLK LED on the front panel will turn on.
In special situations, a device may be classified as a Talk Only device, and
send information to Listen Only devices. Such a system has no controller. For
example, the 5371A can be configured to “talk only" and send measurement
results to a printer by setting the instrument to the TALK ONLY mode.

Listeners are devices with capability to receive information over the interface.
When the instrument is listening, or addressed to listen, the LSN LED on the
front panel will turn on. Listeners must also be enabled by the controller to
receive data or information.
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5371A INTERFACE

The capabilities of a device connected to the bus are specified by its interface

CAPABILITIES function. These functions provide the means for a device to receive, process,
and send messages over the bus.
Table I-1 lists the HP-IB interface functions defined by the IEEE 488-1973
standard, including the name, mnemonic, and a brief description. Also listed
in the table are the subset identifiers (the interface function mnemonic fol-
lowed by a number) which indicate the specific HP-IB interface function
capabilities of the HP 5371A.
Table 1-1. HP 53714 HP-IB Interface Function Capabilities
Name and General Subset Specific HP 5371A
Mnemonic Description Identifier Capability
Source Handshake | Capability to properly translate a SH1 The 5371A can generate
(SH) multiline message. messages.
Acceptor Capability to guarantee proper AH1 The 5371A can interpret
Handshake (AH) reception of remote multiline received messages.
Messages.
Talker (T) Capability to transmit data over T5 The 5371A can function
the bus when addressed. as a talker. In addition,
it can operate as a Talk
Only instrument and will
respond to serial poll. It
will unlisten if addressed
as a talker.
Extended Talker Talker capability with address TEQ The 5371A cannot func-
(TE) extension. tion as an extended
talker.
Listener {L) Capability to receive data over the I4 The 5371A can function
bus when addressed. as a listener. In addition,
it will untalk if addressed
as a listener.
Extended Listener Listener capability with address LEO The 5371A cannot func-
(LE) extension. tion as an extended lis-
tener.
Service Request Capability permitting a device to SR1 The 5371A can generate
(SR) asynchronously request service a service request.
from the controller.
Remote/Local Capability to select between two RL1 The 5371A can operate
(RL) sources of input information: local both in remote and local
(front panel controls) and remote modes. In addition, it can
(input information from the bus). respond to local lockout.
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Table 1-1. HP 53714 HP-IB Interface Function Capabilities (Continued)

Specific HP 5371A

Name and General Subset

Muemonic Description Identifier Capability

Parallel Poll (PF) Provides capability for a device to PFO The 5371A does not sup-
uniquely identify itself if it re- port parallel poll.
quires service and the controller is
requesting a response. This
capability differs from service re-
quest in that it requires a commit-
ment of the controller to peri-
odically conduct a parallel poll.

Device Clear (DC) | This function allows a device to be DCi The 5371A supports both
initialized to a predefined state. the Device Clear (DCL)

and Selected Device
Clear (SDC) commands.

Device Trigger This function permits a device to DT1 The 5371A can be

(OT) have its basic operation initiated remotely triggered.
by the talker on the bus.

Controller {C) This function permits a device to Co The 5371A cannot func-
send addresses, universal com- tion as a controller.
mands, and addressed commands
to other devices on the HP-IB. It
may also inclade the ability to con-
duct polling to determine devices
requiring service,

Drivers (E) This code describes the type of E2 The 5371A has three-
electrical drivers used in a device. state drivers,

TALK:

LISTEN:

Nearly all controls on the instrument can be programmed remotely, and data
from the measurements can be sent to the controller through the HP-IB. The
HP 5371A operates as both a talker and a listener, as described in Table I-1.
The instrument’s output format is the same regardless of the mode (Talk
Only/Addressable). The following paragraphs describe the basic program-
ming capability of the HP 5371A.

The 5371A can be addressed to TALK by a controller or by setting the instru-
ment to the TALK ONLY mode. When addressed as a Talker, the instrument
will send data to other devices on the bus, This data may be the result of a
measurement, error messages, diagnostic results, or other operations.

When addressed as a Listener, the instrument will accept any number of com-
mands from a controller on the bus. These commands are used to program
the instrument operation.
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SERVICE REQUEST:

REMOTE/LOCAL:

PARALILEL POLL:

DEVICE CLEAR:

DEVICE TRIGGER:

CONTROLLER:

Front Panel Interface
Status LEDs

RMT:

LSN:
TLK:

SRQ:

A Service Request (SRQ) will be gencrated on the interface when an enabled
status bit is set. The 5371A has the capability to request service asynchronous-
ly from the controller in charge of the bus.

At power-up, the instrument is under front panel (local) control. When the
5371A receives a programming command, it switches to Remote. Once in
Remote, programmable functions cannot be affected by the front panel con-
trols. The LOCAL key may be used to manually return to local control only if
the Local Lockout (LL.O) is off. If Local Lockout is on, the LOCAL key is ig-
nored, and the bus command LOCAL must be sent to disable LLO.

The 5371A does not respond to parallel poll.

‘When a universal or selected Device Clear is received, the 5371A clears any
errors present, clears all input and output buffers, and resets the hardware for
a new measurement.

When a Device Trigger is received, the instrument will start a new measure-
ment, if the sample rate is set to SINGLE. If the sample rate is set to
REPETITIVE, the Device Trigger command is ignored.

The 5371A cannot be used as a controller.

The remote status of the HP 5371A is indicated by four Interface Status LED
annunciators {REM, LSN, TLK, SRQ) in the upper right corner of the front
panel, as follows:

Turns on to indicate that instrument is under remote control.

Turns on to indicate that instrument is addressed to listen (receive com-
mands) or is an active listener.

Turns on to indicate that instrument is addressed to talk (send data) or is an
active talker.

Turas on to indicate that the instrument is requesting service from the inter-
face controller.

HP-IB ADDRESS
SELECTION

To use the HP 5371A in an HP-IB system, the instrument must be set to the
desired HP-IB address. The address is used by the controller to identify the
5371A.. The range of permissable addresses is “0” to “30”, inclusive. The ad-
dress is saved when the 5371A is off or unplugged. If this address cannot be
recalled due to memory or battery failure, a default address of “3” will be
used.

The HP-IB address for the 5371A is set via the front panel keyboard. To set
the HP-IB address, press the front panel SYSTEM key. On the SYSTEM
menu screen, the “Addressing Mode” field should display TALK/LISTEN.
Press the down arrow key to move the menu cursor to the "Device Address”
field and use the “Increment Value” or “Decrement Value” softkeys to select
the address.
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Whenever a controller is used in a system, the 5371A functions both as a
talker and a listener. When the 5371A is operating without a controller on the
bus, it can be set to Talk Only mode to output results to another device on
the bus, such as a printer or plotter. In the Talk Only mode, the 5371A func-
tions only in an output condition, and the receiving device must be set to Lis-
ten Only.

INTERFACE
COMMANDS

Device-Independent
Commands

The 5371A recognizes two classes of commands: device-independent com-
mands and device-dependent commands. Device-independent commands are
defined by the interface standard document and are the same for all instru-
ments. Device-dependent commands are unique to the instrument and are
defined by the instrument designer.

The device-independent commands are described in the following
paragraphs, while the device-dependent commands are described in Section
2, HP-IB PROGRAMMING COMMANDS.

Device-independent commands are identified by three-letter mnemonics such
as GTL, which represents Go To Local. Device-independent commands are
sent as encoded bytes on the interface bus and not as ASCII strings, thus
these commands cannot be sent from the controller using the OUTPUT state-
ment. Many controllers, however, do incorporate a command of the form
SEND7;CMDunnn, where nan is the decimal equivalent to the bit pattern cor-
responding to a particular device-independent command.

Table 1-2 lists the mnemonic, full name, and a brief description of the instru-
ment response for each supported device-independent command.
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Table 1-2. Device-Independent Commands

Mnemenic

Command Name

Description

ATN

DCL

EQOI

GET

GTL

IFC

LADn

LLO

MLA

MTA

NRE

NUL

REN

SDC

Attention

Device Clear

End Or Identify

Group Execute Trigger

Go To Local

Interface Clear

Listen Addressn

Local Lockout

My Listen Address

My Talk Address

Not Remote Enable

Null

Remote Enable

Selected Device Clear

Alerts the instrument of each device inde-
pendent message being sent, so the instrument
is ready to accept data and interpret them as
commands.

This command clears all errors, aborts all par-
tially completed commands and pending send
data commands, and clears all input and out-
put buffers.

If ATN is false and the instrument is a listener,
EOI acts as a message delimiter, and indicates
the last data byte of a multibyte sequence.

If the instrument is addressed to listen, GET
aborts the current measurement, and triggers
the next measurement immediately.

If the instrument is addressed to listen, GTL
returns the instrument to front panel (local)
operation. Local Lockout is not cleared.

The instrument untalks and unlistens, and the
interface initializes to an idle state (no activity
on the bus).

If n matches the instrument address, the instru-
ment becomes a listener.

The front panel LOCAL key is disabled if the
instrument is in remote mode.

MLA is the listen address (LADn) that
matches the instrument address.

MTA is the talker address (TADn) that
matches the instrument address.

The instrument returns to front panel (local)
operation; Local Lockout is cleared.

No effect when received by the instrument.

The instrument enters the remote state, and is
enabled to respond to interface commands
when addressed as a listener.

If the instrument is a listener, will cause the
same response as DCL.
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Tuble 1-2. Device-Independent Commands (Continued)

Mpemonic Command Name Description

SFD Serial Poll Disable Terminates serial polling, and returns the in-
strument to a normal talker state to output
device dependent data rather than status infor-
mation.

SPE Serial Poll Enable Establishes serial polling, and enables the in-
strument to send the serial poll status byte
when addressed to talk.

TADn Talk Address n If n matches the instrument address, the instru-
ment becomes a taiker.

UNL Unlisten The instrument is unaddressed and terminates
listening. A single device cannot be unad-
dressed without unaddressing all listeners.

UNT Untalk Unaddresses the instrument, if currently a

talker, and terminates talking. Addressing
another talker on the interface automatically
unaddresses any current talker.

Meta Messages

To simplify the use of the HP-IB interface, Hewlett-Packard has developed
what is called the Meta Message concept. Rather than require the user to
remember all the device-independent messages and their interactions, useful
sequences of these commands have been integrated into a single command on
many of Hewlett-Packard’s controllers. For example, to clear the instrument
at address 3 using the device-independent commands, it would be necessary
to send the sequence ATN, UNL, MTA, LAD 3, SDC. The HP 9836 com-
mand “CLEAR 3” sends the same sequence with no further user interaction
required, thus greatly simplifying the use of the interface.

Many of the messages implemented on the HP 9836 may be sent in either of
two forms, with addressing and without addressing. The form with addressing
will normally address a particular device to listen. For example, the command
“REMOTE 7 will send REN without making any device a Listener, while the
command “REMOTE 703” will send REN and make the device at address 3
a listener.

Through meta messages, devices on the bus can exchange control and
measurement information. Table 1I-3 provides a description of these messages,
and the response of the HP 5371A to each message. Also included in the
table is the typical interface message sequence that corresponds to each meta
message. The interface message sequences are typical in that different con-
trollers may send different sequences for a given meta message, but will
produce the same result.
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Table 1-3. Meta Messages

Meta Command General Specific
Message Sequence Description HP 5371A Response
DATA UNL, MTA, Transfers device dependent in- | The 5371 A sends measure-
LADn, data formation from one device to ment data as defined by the
one or more devices on the device dependent command
bus. received from the controller.
TRIGGER UNL, MTA, Causes a group of selected Starts a new measurement,
LADz, GET devices to simultaneously in-
itiate a set of device depend-
ent actions.
CLEAR UNL, MTA, Causes the instrument to be Causes the 5371A to clear any
LADn, SDC set to a predefined state, such | errors present, clears all input
as a certain range or function. | and output buffers, and resets
the hardware for a new
measurement.
REMOTE REN, UNL, Permits selected devices to be | Causes the 5371A to go to
MTA, LADn set to remote operation, allow- | remote operation if REN is
ing parameters and device true, and if instrument is ad-
characteristics to be control- dressed to listen. Locks out
led by bus messages. all front panel keys except
LLOCAL,; instrument is control-
led by bus messages. Until
changed via the bus, remote
operation is according to state
of front panel settings just
prior to going to remote.
LOCAL UNL, MTA, Causes selected devices to Returns the 5371A to front
LADn, GTL return to local (front panel) panel control. Instrument
operation. status is that set just prior to
receipt of the Local message.
1.OCAL LLO | Disables local (front panel) Disables LOCAL key. The
LOCKOUT controls of selected devices. 5371A remains in remote
operation until a Local mes-
sage is received on the bus.
LOCAL/ LCLL Returns all devices to local Returns 5371A to local control
CLEAR (front panel) control and and clears Local Lockout mes-
LOCAL simuitaneously clears the sage.
LOCKOUT Local Lockout message.
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Table 1-3. Meta Messages {Continued)

Meta Command General Specific
Message Sequence Description HP 5371A Response
SERVICE SRQO Indicates a device’s need for The 5371A will send a Service
REQUEST interaction with the controller. | Request message to the con-
troler under certain condi-
tions, as defined by the set-
tings of the Event Status
Enable and Hardware Status
Enable registers.
This message is ignored by the
5371A when received.
STATUS BYTE UNL, MLA, Presents status information of | The 5371A sends status infor-
TADn, SPE, a particular device; one bit in- | mation to the controller. The
data, SPD, dicates whether or not the assignment of the bits in the
UNT device currently requires ser- Status Byte are shown in
vice, the other seven bits (op- | Table I-6.
tional) are used to indicate
the type of service required.
STATUS BIT Not applicable | A single bit of device-depend- | The 5371A does not use this
ent status information which message.
may be logically combined
with status bit information
from other devices on the con-
troller.
PASS CONTROL Not applicable | Passes bus controller respon- The 5371A does not use this
sibilities from the current con- | message.
troller to a device which can
assume the bus supervisory
role.
ABORT IFC Unconditionally terminates All HP-1B activity terminated

bus communications and
returns control to the system
controller.

and control returns to the sys-
tem controller. Talk and Lis-
ten are cleared for the 5371A
and all other devices on the
bus, which terminates all bus
communications. The 5371A
status remains as it was just
prior to receipt of the Abort
message. Any partially entered
HP-IB data message is aborted.
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REMOTE OPERATION

Switching from Local
to Remote Operation

Switching from
Remote to Local
Operation

Talk-Only Mode

Receiving the Device
Clear Message

When the 5371A is operated in the remote mode, all front panel controls, except
the power switch and the LOCAL key (if Local Lockout is not active) are dis-
abled. The 5371A will respond to programming commands when addressed o
listen and it can send data messages and the Status Byte when addressed to talk.

The 5371 A will switch from Local 10 Remote when it receives one of the follow-
ing messages:

e Tis listen address, while the REN (Remote Enable) controt line is true.
e The REMOTE programming command, while REN is true.

The instrument settings remain unchanged during local-to-remote transitions. The
front panel RMT LED will be on while the 5371 A is in the Remote mode.

The 5371 A will switch from Remote to Local when it receives one of the foliow-
ing messages:

s The GTL (Go To Local) interface command.

¢ The REN (Remote Enable) line goes false, i.e., the Clear Lockout/Set
Local message.

+ The LOCAL programming command.

» An internal return-to-local message, generated by the front panel LOCAL
key only if Local Lockout is not active.

The 3371A settings remain unchanged during remote-to-local transitions. The
front pane] RMT LED will be off while the 5371A is in the Local mode.

When the 53371A is set 1o the Talk-Only mode, it is configured as a talker and
does not respond 1o programming or interface commands,

In response to either the Device Clear message or the Selected Device Clear
message, the 5371A will:

e Clear the inpui and output buffers.
e Reset the command parser to enable parsing of the next message.
o Discard all deferred commands and queries.

o Terminate any measurement or acquisition process.
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Receiving the Group
Execute Trigger
Message

The 5371A responds to the Group Execute Trigger GET command by trig-
gering a measurement (i.e., the instrument responds exactly as if it had
received the *TRG or RESTart command to restart a measurement).

STATUS
REPORTING AND
SERVICE REQUEST

The 5371A can send a Service Request (SRQ) to the controiler to indicate
the need for attention, and can interrupt the current sequence of events. Typi-
cally, the status reporting structure of the 5371A will send an SRQ to indicate
that data is ready to be transmitted and/or an abnormal condition exists.

The status reporting structure of the 5371A consists of three status registers
containing single-bit summary messages representing current hardware status
or the occurrence of an event. Each of the status registers has a correspond-
ing enabling register to allow the user to set the conditions nnder which the
5371A will generate an SRQ.

Figure 1-1 shows the status reporting structure of the 5371A.,
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Figure 1-1. 53714 Status Reporting Structure
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Status Registers

Status Enabling
Registers

The three status registers of the 5371A are:

e Hardware Status Register — indicates status of the measurement and
input amplifier circuitry.

o Event Status Register — indicates parsing and execution errors.

e Status Byte Register — contains the summary messages from the
Event Status and Hardware Status Registers. In addition, the Status
Byte Register reports the status of the Qutput Buffer.

The three Status Enabling Registers are used to set the conditions under
which the 5371A will generate an SRQ. The 5371A sends an SRQ to the con-
troller after a 0-to-1 transition of an enabled condition. The Enable Registers
are:

s Hardware Status Enable Register
s Event Status Enable Register
e Service Request Enable Register

Each bit in an Enable Register is logical-ANDed with the corresponding bit
in the associated Status Register (see Figure I-I). To enable a condition to
generate an SRQ, the bit in the enable register corresponding to the desired
condition must be set to 1.

All the bits of a given enable register are logical-ORed with each other; the
resultant summary of either the Hardware Status Register or the Event Status
Register appears in the Status Byte Register (HSB, bit 0 and ESB, bit 5,
respectively). The summary resulting from the logical-OR of the bits of the
Status Byte Register, if equal to 1, will generate an SRQ.

HARDWARE STATUS
REGISTER

The Hardware Status Register is a 16-bit register that reflects the status of the
measurement hardware. These status conditions are summarized by the
Hardware Status Bit (HSB) summary message, which appears in bit 0 of the
Status Byte register.

Table 1-¢ defines the status bits in the Hardware Status Register.
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Table 1-4. 53714 Hardware Status Register

Binary

Bit # Weight Status Bit Condition

15-10 ] - Not used; set to zero

9 512 Hardcopy Complete {(HCC) - High indicates that a hardcopy output (printer
or plotter) is completed.

8 256 Measurement Timeout Error (MTO) - High indicates that a measurement
timeout occurred.

7 128 Limits Error (LME) - High indicates that a measurement limit testing error
oceurred.

6 64 Power-On Failure (POF) - High indicates that a power-on failure occurred.

5 32 Missing Event Error (MEE) - High indicates that time interval measurement
events were lost,

4 16 Time Base Error (TBE) - High indicates that the timebase oscillator is out of
lock.

3 8 Channel B Pod (BPD) - High indicates that the Channel B input pod has
been removed.

2 4 Channel A Pod (APD) - High indicates that the Channel A input pod has
been removed.

1 2 Channel B Input Overload (BIO) - High indicates that the Channel B input
amplitude exceeds the maximum level.

0 1 Channel A Input Overload (AIO) - High indicates that the Channel A input
amplitude exceeds the maximum level.

Reading the
Hardware Status
Register

Clearing the
Hardware Status
Register

The Hardware Status Register is read with the *HSR? query. This query
returns an integer value representing the sum of the binary-weighted values of
the register’s bits. For example, a returned integer value of 68 (64 +4) would
indicate that bit 6 (POF: Power-On Failure) and bit 2 (APD: Channel A Pod)
of the Hardware Status Register were set to 1.

When the Hardware Status Register is read, all bits of the register are
cleared.

The Hardware Status Register is cleared by any one of the following:
s The *CLS command
e A power-on transition

s The rcad operation initiated by the *HSR? query.
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HARDWARE STATUS
ENABLE REGISTER

Reading the
Hardware Status
Enable Register

Wwriting to the
Hardware Status
Enable Register

Clearing the
Hardware Status
Enable Register

The Hardware Status Enable Register is a 16-bit register that allows one or
more events in the Hardware Status Register to be reflected in the Hardware
Status Bit (HSB) summary message. Each bit of the Enable register is
ANDed with its corresponding bit in the Hardware Status Register; the
Enable register bits are ORed to determine the summary HSB message. The
HSB message appears at bit 0 of the Status Byte Register. If HSB is set to 1,
and bit 0 of the Service Request Enable Register is set to 1, an SRQ is
generated.

The Hardware Status Enable Register is read with the *HSE? query. This
query returns an integer value representing the sum of the binary-weighted
values of the register’s bits, as previously described for the Hardware Status
Register. For example, a returned integer value of 68 (64 +4) indicates that
bit 6 and bit 2 of the Hardware Status Enable Register are set to 1, thus ena-
bling bit 6 {POF: Power-On Failure) and bit 2 (APD: Channel A Pod) of the
Hardware Status Register.

The Hardware Status Enable Register is written to with the *HSE command.
The numeric argument of this command must be the integer representation of
the sum of the binary-weighted values of the enabled bits. Using the example
of the previous paragraph, an integer value of 68 would be written to the
register to set bit 6 and bit 2to 1,

The Hardware Status Enable Register is cleared by:
¢ Sending the *HSE command with a numeric data value of zero.

e A power-on transition, if *PSC is true.

EVENT STATUS
REGISTER

The Event Status Register is a 16-bit register that reflects generic error condi-
tions and operating states. These status conditions are summarized by the
Event Status Bit (ESB) summary message, which appears in bit 5 of the Status
Byte Register.

Table 1-5 defines the status bits contained in the Event Status Register, as
well as the specific 5371A implementation. Note that the 5371A uses only
some of the available bits in the register; those not used are always set to
Zero.
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Tabie 1-5. 53714 Event Status Register

Binary Name and 537T1A
Bit # Weight Defined Event Implementation
15-8 | seeseees (Reserved by IEEE) Not used; set to
2er0
7 128 Power-On (PON) - High indicates that the ac power (same)
has been cycled.
6 64 User Request (URQ) - High indicates that Local con- LOCAL key
trol has been activated. pressed
5 32 Command Error (CME) - High indicates that a syntax (same)
or semantic error has occurred.
4 16 Execution Error (EXE) - High indicates that invalid (same)
range values or conflicting settings have been selected.
3 8 Device-Dependent Error (DDE) - Not defined. Not used; set to
zero
2 4 Query Error (OYE) - High indicates that no output is {same)
N present or pending.
1 2 Request Control (RQC) - High indicates that Con- Not used; set to
troller mode is requested by the instrument. Zero
0 1 Operation Complete (OPC) - High indicates that pars- (same)
ing is completed.

Reading the Event
Status Register

Clearing the Event
Status Register

The Event Status Register is read with the *ESR? query. This query returns

an integer value representing the sum of the binary-weighted values of the

register’s bits. For example, a returned integer value of 36 (32+4) would indi-
cate that bit 5 (CME: Command Error) and bit 2 (QYE: Query Error) of the

Event Status Register were set to 1.

When the Event Status Register is read, all bits are cleared.

The Event Status Register is cleared by:
e The *CLS command

+ A power-on transition

e The read operation initiated by the *ESR? query.
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EVENT STATUS
ENABLE REGISTER

Reading the Event
Status Enable
Register

Writing to the Event
Status Enable
Register

Clearing the Event
Status Enable
Register

STATUS BYTE
REGISTER

The Event Status Enable Register is a 16-bit register that allows one or more
events in the Event Status Register to be reflected in the Event Status Bit
(ESB) summary message. Each bit of the Enable register is ANDed with its
corresponding bit m the Event Status Register; the Enable register bits are
ORed to determine the summary ESB message. The ESB message appears at
bit 5 of the Status Byte Register. If ESB is set to 1, and bit 5 of the Status
Byte Enable Register is set to 1, an SRQ is generated.

The Event Status Enable Register is read with the *ESE? query. This query
returns an integer value representing the sum of the binary-weighted values of
the register bits, as previously described for the Event Status Register. For ex-
ample, a returned integer value of 36 (32 +4) indicates that bit 5 and bit 2 of
the Event Status Enable Register are set to 1, thus enabling bit 5 (CME:
Command Error) and bit 2 (QYE: Query Error) of the Event Status Register.

The Event Status Enable Register is written to with the *ESE command. The
numeric argument of this command must be the integer representation of the
sum of the binary-weighted values of the enabled bits. Using the example of
the previous paragraph, an integer value of 36 would be written to the register
to set bit 5 and bit 2 to 1.

The Event Status Enable Register is cleared by:
e Sending the *ESE command with a numeric data value of zero.

e A power-on transition, if *PSC is true.

The Status Byte Register is an 8-bit register containing the summary messages
generated by the Hardware Status Register, the Event Status Register, Qutput
Buffer, and other instrument conditions. It also contains the Request Service
(ROS)/Master Status Summary message (in bit 6).

Table 1-6 defines the bits on the Status Byte Register.
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Table 1-6. 53714 Status Byte Register

Binary

Bit # Weight Status Bit Condition

7 128 Not used.

6 64 RQS/MSS (Request Service/Master Status Summary) - High indicates that
the 5371A has a reason for requesting service,

5 32 Event Status Summary (ESB) - High indicates that an event in the Event
Status Register (ESR) has occurred.

4 16 Message Available (MAV) - High indicates that the 5371A is ready to output
data.

3 8 Not used.

2 4 Not used.

1 2 Not used.

0 1 Hardware Statns Summary (HSB) - High indicates that an event in the
Hardware Status Register (HSR) has occurred.

Summary Messages

MASTER STATUS
SUMMARY (MSS)
MESSAGE

EVENT STATUS BIT
(ESB) SUMMARY
MESSAGE

As shown in Table 1-6, four bits in the Status Byte Register contain summary
messages reflecting instrument status. The summary messages are defined
below.

When high, the MSS summary message indicates that the 5371A has a reason
for requesting service.

The MSS message appears in bit 6 of the Status Byte Register. The other 7
bits of the Status Byte Register are ANDed with the corresponding bits in the
Service Request Enable Register (see Figure I-1), and the resulting values are
ORed to determine the MSS summary message.

Although the MSS message is sent as bit 6 of the response to the *STB?
query, it is not sent in response to a serial poll. Instead, the ROS (Request
For Service) message is returned when the 5371A is serial polled.

When high, the ESB summary message indicates that one or more enabled
events in the Event Status Register occurred since this register was last read
or cleared.

The ESB message appears in bit 5 of the Status Byte Register. The bits of the
Event Status Register are ANDed with the corresponding bits of the Event
Status Enable Register (see Figure I-1), and the resulting values are ORed to
determine the ESB message.
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MESSAGE AVAILABLE
(MAV) MESSAGE

HARDWARE STATUS BIT
(HSB) SUMMARY
MESSAGE

Reading the Status
Byte Register

Clearing the Status
Byte Register

When high, the MAV summary message indicates that the 5371A is ready to
accept a request by the controller to output data bytes. The MAV message
will be set Low when the output buffer is empty.

The MAV message appears in bit 4 of the Status Byte Register, This message
can be used to synchronize data transfers with the controller. After sending a
query to the 5371A, the controller can enable the MAV bit (by setting the
Service Request Enable Register) to generate a request for service when data
becomes available. During this time, the HP-IB interface is available for other
use, since it is not suspended by the 5371A.

When high, the HSB summary message indicates that one or more enabled
events in the Hardware Status Register occurred since this register was last
read or cleared.

The HSB message appears in bit 0 of the Status Byte Register. The bits of the
Hardware Status Register are ANDed with the corresponding bits of the
Hardware Status Enable Register (see Figure I-I), and the resulting values
are ORed to determine the HSB message.

The Status Byte Register may be read by a serial poll or with the *STB?
query. Both methods will return an integer value representing the sum of the
binary-weighted values of the bits of the register, as described for the
Hardware Status and Event Status Registers. The values returned for bit 6,
however, will depend on the method used:

¢ When serial polled, bit 6 is the RQS message, indicating whether the
5371A is actively requesting service (by asserting the SRQ interface
signal). The RQS message will be set Low (False) following a serial
poll.

¢ When queried with the *STB? query command, the MSS message is
sent as bit 6, in place of the RQS message.

In either case, reading the Status Byte Register does not alter the summary
messages in the register.

The Status Byte Register can be cleared indirectly by sending the *CLS com-
mand. Since the *CLS command clears all event registers, their correspond-
ing summary messages will also be cleared. The output buffer and the MAV
summary message are exceptions; they are not cleared by *CLS,

SERVICE REQUEST
ENABLE REGISTER

The Service Request Enable Register is an 8-bit register that enables cor-
responding summary messages in the Status Byte Register. When enabled, a
summary message will generate a request-for-service message.

HP 5371A — Programming Manual
1-20



Reading the Service
Request Enable
Register

Writing to the
Service Request
Enable Register

Clearing the Service
Request Enable
Register

The Service Request Enable Register is read with the *SRE? query. The
*SRE? query returns an integer value representing the sum of the binary-
weighted values of the bits of the register. For example, a returned value of 48
(32 +16) indicates that bit 5 and bit 4 of the Service Request Enable Register
are set to 1, thus enabling bit 5 (ESB) and bit 4 (MAV) of the Status Byte
Register. Note that the value of bit 6 will always be zero.

The Service Request Enable Register is written to by the *SRE command.
The numeric argument of the *SRE command must be the integer repre-
sentation of the sum of the binary-weighted values of the enabled bits. Using
the example of the previous paragraph, an integer value of 48 would be writ-
ten to the register to set bit 5 and bit 4 to 1.

The Service Request Enable Register is cleared by:
e Sending the *SRE command with a data value of zero.

e A power-on trapsition, if *PSC is true.

PROGRAM
MESSAGES

The 5371A responds to program messages while it is in the remote operating
state and addressed to listen. Two types of program messages are defined:
commands and queries. Command messages direct the 5371A to change its
configuration or perform a measurement operation. Query messages are used
to interrogate the 5371A for information describing its current state.

The 5371A programming commands are divided into three structures:

e System Commands control general instrument functions. System com-
mands may be issued at any time; they do not change the subsystem
selector.

¢ Subsystem Selectors specify the subsystem to which all future subsys-
tem commands will refer. These commands may be issued at any time,
with one important exception: some subsystem selector mnemonics are
the same as some subsystem command mnemonics. In this case, the
function of a particular mnemonic will depend on the context in which
it is used.

e Subsystem Commands are used to change specific instrument settings
and may be issued only after a subsystem has been selected.
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PROGRAM

COMMAND FORMAT

Command
Mnemonics

Alpha and Numeric

Arguments

NOTE

The following paragraphs describe general rules and information for 5371A
programming messages, including program message format, arguments,
parameter formats, and delimiters. Refer to Section 2 for a detailed descrip-
tion of the 5371A command structure, and a desctiption of each of the
5371A commands and queries.

The following paragraphs describe command abbreviations (mnemonics),
alpha and numeric argument formats, delimiters, and 5371A output formats.
The command mnemonics are covered in detail in Section 2, HP-IB
PROGRAMMING COMMANDS, and are only briefly discussed here. Refer
to Section 2 for command descriptions, information about specific arguments
and parameters for individual commands, and 5371A query responses.

In general, a command consists of a message header followed, if applicable,
by a parameter field. The message header may be sent in long or abbreviated
form (referred to as longform or shortform). This allows the choice of creat-
ing self-documenting programs by using longform commands or programs
that minimize the amount of required memory space by using shortform com-

mands,

For example, the longform for the Continuous Time Interval command is
CTINTERVAL and the shortform is CTIN. Other examples are:

SLOPE abbreviates to SLOP
CHANNEL abbreviates to CHAN
ERROR? abbreviates to ERR?
ARMING abbreviates to ARM

Refer to COMMAND MNEMONICS in Section 2 for information on how to

derive shortform and longform command mnemonics.

“shortforms” for the alpha characters “ON” and “OFF”).

HP 5371A — Programming Manual
1-22

Commands that require “ON” and “OFF” parameters may use either alpha
or numeric arguments. The alpha argument “OFF” can be represented by “0”
and the argument “ON” can be represented by “1”. Note that queries of bi-
nary parameters are returned as “I” for values of “ON” and “0” for values of
“OFF” (the numeric representions arc defined by JEEE standards as the



Parameter Formats

Numeric

Alpha

String

Block

The parameter field following a command can be composed of words or pum-
bers. A parameter field must be one of four types:

An integer, floating point, or exponential value. When sending an exponent,
the characters <E > or <e> must be used to delimit the mantissa. The syn-
tax follows the integer (NR1), decimal (NR2), or exponential (NR3) formats
shown in format, Figure I-2.

ASCII strings that start with an alpha character and are followed by any print-
able character except <space>,<;>, <,>, <#>, <">, or <_>, An
apostrophe <’> is allowed. Examples of alpha arguments are “OFF” and
“ON”‘

Any collection of ASCII characters delimited by quotation marks <">, ex-
cept that embedded quotation parameter marks are not allowed.

A block of binary data defined as:
< # > <length > <length bytes> <DAB> <DAB>...
where <length> is a single byte which contains the number of <length

bytes>. The number specified by <length bytes> represents the number of
data bytes <DDAB> that follow.
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Command
Formatting General
Rules

Message Delimiters

Processing
Considerations

The general rules for program command formatting are:

s All program messages (except binary types) are interpreted as stand-
ard 7-bit ASCII code.

» No distinction is made between upper and lower case letters.

s The instrument responds equally to longform and shortform message
headers.

e The instrument responds equally to alpha and numeric arguments in
the case of commands requiring “ON” and “OFF” as arguments.

s Command headers and multiple arguments must be explicitly
delimited.

A program message is a string of one or mare program commands followed
by an End-of-String (EOS) message. The use of delimiters in a program mes-
sage is governed by the following rules:

¢ Multiple arguments for a program command must be delimited by
commas <,> Or spaces <SP>.

¢ Program commands must be delimited by a semicolon <;>.

o A new line <NL> or EOI (End Or Identify signal) must be used as
the EQS message. Each program message must be terminated either
by a <NL> or by asserting the EOI signal with the last byte in the
message.

e One or more carriage returns < CR > immediately preceding a new
line character <NL > are ignored by the instrument.

Program commands which comprise a data message string are not executed
until the entire string is sent. The commands in the string are then interpreted
and processed in the order received. Commands preceding an error in a
muiti-command message are executed up to the point where the error oc-
curred.

MEASUREMENT
MESSAGES

Measurement
Message Overview

The 5371A is capable of sending measurement messages when it 1s addressed
to talk or set to the talk-only mode. Measurement messages convey the result
of a measurement operation or the status of the 5371A to a controller or
another system device. The following paragraphs describe the specific content
and format of measurement messages.

Measurement messages include measured parameters, instrument settings,
and status information. Information contained within these messages is repre-
sented by one of three data types: numeric, block, or character. In general,
the 5371A sends measurement results in either numeric or block formats, and
sends status information in the character format.
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MEASUREMENT
RESULT FORMATS

ASCIlI Measurement
Result Format

The 5371A uses one of three measurement result formats to transmit output
data: ASCIH, binary, and floating point. The following paragraphs describe
each format and provide examples of typical 5371A measurement result mes-
sages. Refer to Appendix G for programming examples showing the various
output formats.

The ASCIH measurement result format is used to transmit processed measure-
ment data. To accomodate a wide range of values, the ASCII measurement
results are formatted as shown in the syntax diagrams in Figure 1-3.

Each ASCII measurement result consists of a fixed-length, 21-character data
field. Leading spaces are used to right-justify the number within the field in
order to maintain 2 constant length. Embedded or trailing spaces are sup-
pressed.

Leading spaces, if any, are followed by the algebraic sign of the number. For
positive values and zero, the sign is sent as the ASCII space <SP> charac-
ter; otherwise, a minus sign <—> precedes the first digit of the number, All
representations of zero are expressed as “<SP>0.0E +00” (there is no rep-
resentation for negative zero in binary floating point arithmetic).

A decimal point <.> is always sent as part of the ASCII measurement result
message.

The exponent field consists of exactly two digits. It is expressed in scientific
format, and unscaled units are always assumed.

A single message unit is terminated by the concurrent transmission of the
EOI signal with the ASCII new line <NL > character, represented in the for-
mat examples in this manual by “<NL> ~END”. When multiple message
units are contained within a measurement message, these data fields are ex-
plicitly delimited by the ASCH semicolon <;>. When several data clements
comprise a message unit, cach data element is delimited by the ASCI comma
<,>. To terminate the complete message, the <NL>,”END sequence is
sent at the end of the final message unit.
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ASCII NR3 Response Data Element Syntax Diagram

sExactly 1 digit
wExactly 2 digits
ASCII Response Message Unit Syntax Diagram

response data

ASCII Measurement Message Syntax Diagram

i

message unit

RR1_302

Figure 1-3. ASCII Measurement Result Syntax Diagrams
NOTES TO FIGURE 1-3:

1. In the Response Data Element syntax diagram, DIGIT represents one of the 7-bit ASCII codes
from 48 through 57 (decimal), which corresponds to the numerals 0 through 9, respectively.

2. Total length of the Response Data Element is 21 characters.

3. RESPONSE DATA in the Message Unit syntax diagram is defined by the Response Data Ele-
ment syntax diagram at the top of Figure 1-3.

4, MESSAGE UNIT in the Measurement Message syntax diagram is defined by the Response Mes-
sage Unit syntax diagram in the middle of Figure I-3.

5. <NL=> ~END represents the assertion of the EOI signal with the ASCII new line character.
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ASCIl Measurement
Resuli Format

Examples are used to simplify the examples.

FIRST GROUEF:

Single Result:
<SPs> 1.23456789E+08 <NL> ~END
< 8Ps> -5.371E-02 <NL> ~END
< 8Ps> 1.0E-48 <NL>~END

<8Ps> D.0E+00 <NL> ~END

The following ASCII output format examples are divided into two groups. In
the first group, specific numeric values are shown to illustrate formatting of
results. In the second group, alphanumeric descriptions (such as <result A>

Frequency A = 123.456789 MHz
Scaled Period B = -5.371E-03
Time interval A—B = 1ns

Time Interval A>B = Ons

Note that < SPs> denotes one or more leading spaces.

Multiple Resulfs:
Continnous Frequency A:

<SPs> 204E+07 <;>
<S5Ps> 2.05E+07 <;>

<SPs> 201E+07 <NL> ~END

Continuous Frequency A&B:

<SPs> 204E4+07 <,>
<8Ps> 5.00E+03 <;>
<SPs> 208E+07 <,>
<8Ps> 490E+03 <>

<SPs> 201E+07 <,>
<SPs> 5.20E+03 <NL> "~END

Frequency A [#1] = 20.4 MHz
Frequency A [#2] = 20.5 MHz

Frequency A f#n] = 20.1 MHz

Frequency A [#1] = 20.4 MHz
Frequency B [#1] = 5.00 kHz
Frequency A [#2] = 20.5 MiHz
Frequency B [#2] = 4.99 kHz

Frequency A [#n] = 20.1 MHz
Frequency B [#n] = 5.20 kHz

NOTE

Dual channel results are transferred in the sequence A,B for a simultaneous

Channel A and B measurement.
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SECOND GROUP:

In the following examples, a simplified notation is used to represent the different
formats of elements of the response. To receive this data, the Numeric screen
must be in either NUMERIC, BOLD, or SPLIT mode. In the following ex-
amples:

<res A> = result for the primary measurement channel

<res B> = result for the secondary measurement channel
<limit A, limit B> = “PASS”, “HIGH”, “LOW?”, or “INS”
<pate A> = gate time for the primary measurement channel
<gate B> = gate time for the secondary measurement channel
<mean>...<allan variance> = the statistical values available

<low values A, lIow values B> = the number of values which fell below the
low Hmit

<pass values A, pass values B> = the number of values which fell between
the Iow and high limits

<high values A, high values B> = the number of values which fell above the
high limit

<inside values A, inside values B> = the number of values which fell inside
the reversed limits

Single Result with Limit Testing:

<res A> <> <limit A> <;>

<res A> <> <limit A> <NEL="END

Single Resulr with Gate Time Data:

<res A> «,» <gate A> <>

<res A» <,> <gate A> <NL>"END

Single Result with Limit Testing and Gate Time Data:

<res A> <> <limit A> <,> <gate A> <>

<res A> <> <limit A> <,> <gate A> <NL>"END
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Dual Result with Limit Testing:

<tes A> <> <limit A> <> <res B> <> <limit B> <>

<res A» <i>- <limit A> «,> <res B> <,> <limit B> <NL>"END
Dual Result with Gate Time Data:

<res A» <> <res B> <,> <gate A> <> <gate B> <>

<res A> <,> <res B> <,> <gate A> <,> <gate B> <NL>"END
Dual Result with Limit Testing and Gate Time Data:

<res A» <,» <limit A> <,> <res B> <,> <limit B> <,> <gate A> <,> <gate B> <>

<res A> <> <limit A> <,»> <res B> <> «limit B> <> «<gate A> <,> <gate B>
<NL>*"END

When Statistics mode is enabled and the 5371A is displaying the STATISTICS
Numeric screen, the statistical data shown below will be sent instead of the
measurement resulis data. Note that when the 5371A is displaying the SPLIT
Numeric screen (which displays results plus four of the statistical values: Maxi-
mum, Mean, Minimum, and Standard Deviation), all eight statistical values will
still be returned over the bus, after the applicable measurement results (as shown
above) have been sent.

Single Result Statistics:

<mean A> <> <std dev A> <> <max A> <;> <min A><;> <variance A» <> <root
allan variance A» <;» <rms A> <;> <allan variance A> <NL>"END

Dual Result Staristics:

<mean A> <> <std dev A> <> <max A> <;> <min A> <;> <variance A> <> <root
allan variance A> <;» <rms A> <> <allan variance A» <>

<mean B> <> <std dev B> <;» <max B> <;> <min B> <;> <variance B> <> <root
allan variance B> <> <rms B> <> <allan variance B> <NL>"END

When the 5371A is displaying the LIMITS screen, the statistical data above is
not available. Instead, information about the number of measurements which
passed and failed the limit testing (high, low, and inside limits) is sent. The
format is:

Single Result in LIMIT Screen:

<low values A> <;> <pass values A> «;> <inside vaiues A> <> <high values A>
<> <NL-*END
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Dual Result in LIMIT Screen:

<low values A> <> <pass values A> <> <inside values A> <> <high values A>
<> <fow values B> <> <pass values B> <;> <inside values B> <;> <high values

B> <NL>"END
Binary Measurement The Binary Measurement Format facilitates the transfer of measurement data
Result Format from the counting hardware to the HP-IB without processor intervention. Time

and/or event data, as well as interpolator data, are presented in 8-bit binary form
using the block message syntax shown in Figure 1-4.

A binary message is initiated by the definite-length block preamble code, consist-
ing of two bytes, <#> and <6>. The six digits represent an unsigned binary in-
teger which specifies the number of data bytes that follow. The length of the
binary message will vary according to the number of counting registers used,
which in turn is dependent on the type of measurement performed.

digit 1 "( DAB j—»Q\EN[D—H

*Exactly 6 digits

RR1_4Q2

1. <#> and <6> form a unique code which specifies a definite-length block message.
2. The six digits form a sequence of block-length digit characters.
3. DAB is an 8-bit binary data byte,

Figure 1-4. Binary Format Block Messages Syntax
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Binary Data Type The data bytes of the message are the event and/or time data retrieved from the
Formats ZDTs and interpolators. The content of each 32-bit ZDT register is transferred as
four consecutive bytes, with the most significant byte sent first. Interpolater data,
which consists of five binary bits, is right-justified in byte form with the upper
three bits being status bits. Figure 1-5 shows the syntax for the binary measure-

ment message.

*

digit J—Y(—> ZDT o 1T }»
i

iT2

*Exactly 6 digits

1. <#>, <6>, and the six digits are defined as for Figure 1-4.

RR1_502

2. ZDT represents a lime or event count register byte. A ZDT register consists of four bytes,

3. IT1 represents the start interpolator byte.
4. IT2 represents the stop interpolator byte.

Figure 1-5. Binary Measurement Message Syntax Diagram

There are six data byte formats, as shown by the syntax diagrams in Figure 1-6.
The various data types are listed in Table 1-7 according to the type of measure-
ment performed; the column labeled “FORMAT USED” refers to the formats
shown in Figure I-6. Note that in Table I-7, “interp” means interpolators, and

“nonusable” represents nonusable data.
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Format Types

07| = 4 bytes - EMSB} .. ﬁ ﬁ
INT| = 2 bytes = ‘MSBHLSB}
Format 1
A>{ 20T }—» INT }—~>
Format 2
ﬂ{ T H 70T }——{ INT ll——»
Format 3
— 207 H 20T ;-»{ ZDTJ»——»-E INT }—»
Format 4
—! 207 —»] N7 | 70T | T —
Format 5
——»{ 70T el 207 e N7 P"Wﬁﬂ' ZDT ——w INT [
Format 6
—l 207 | 707 - 707 }—-—Wﬂ——! 20T ) 70T | 70T |y INT -

FTYPESG2

Figure 1-6. Binary Data Byte Fonnat Syntax Diagrams
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Table 1-7. Binary Data Type Formats

Measurement Type

Format Used

Description

Frequency, Period

1-channel measurement

Arming = Automatic, Interval Sampling
Cycle Sampling, Edge Sampling,
Edge/Interval, Edge/Edge, Edge/Cycle

Format 2

Events, time, interp (IT2)

Frequency, Period
1-channel measurement
Arming = Time/Interval, Event/Interval

Format 3

Events, nonusable, time, interp (IT2)

Frequency, Period

1-channel measurement

Arming = Time Sampling, Edge/Time,
Externally Gated, Edge/Event,
Time/Time, Event/Event

Format 5

Start events, start time, interp (IT1)
Stop events, stop time, interp (IT2)

Frequency, Period

2-channel measurement

Arming = Automatic, Interval Sampling,
Edge Sampling, Edge/Interval

Format 6

Nonusable, events A, time A, interp A (IT1)
Events B, nonusable, time B, interp B (IT2)

Continuous Time Interval

Expanded data OFF

Arming = Automatic, Edge Holdoff,
Time Holdoff, Event Holdoff, Interval
Sampling, Repetitive Edge, Edge/Interval

Format 1

Time, interp (IT2)

Continuous Time Interval

Expanded data ON

Arming = Automatic, Edge Holdoff,
Interval Sampling, Repetitive Edge,
Edge/Interval

Format 2

Events, time, interp (IT2)

Continuous Time Interval
Expanded data ON

Arming = Time Holdoff, Event
Holdoff

Format 3

Events, nonusable, time, interp (IT2)

Time Interval A, B

Expanded data OFF

Arming = Automatic, Edge Holdoff,
Time Holdoff, Event Holdoff, Interval
Sampling, Repetitive Edge, Edge/Interval

Format 4

Start time, interp (IT1)
Stop time, interp (IT2)

Time Interval A, B

Expanded data ON

Arming = Automatic, Edge Holdoff,
Interval Sampling, Repetitive Edge,
Edge/Interval

Format 5

Start events, start time, interp (IT1)
Stop events, stop time, interp (IT2)

Time Interval A, B
Expanded data ON
Arming = Time Holdoff, Event Holdoff

Format 6

Start events, nonusable, start time, interp (IT1)
Stop events, nonusable, stop time, interp (IT2)
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Table 1-7. Binary Data Type Formats (Continued)

Measurement Type

Format Used

Description

Time Interval A—B Format 4 Time A, interp A (IT1)

Expanded data OFF Time B, interp B (IT2)

Arming = Automatic, Edge Holdoff,

Time Holdoff, Event Holdoff, Interval

Sampling, Repetitive Edge, Edge/Interval

Time Interval A—B Format 6 Nonusable, events A, time A, interp A (IT1)
Expanded data ON Events B, nonusable, time B, interp B (IT2)
Arming = Automatic, Edge Holdoff,

Interval Sampling, Repetitive Edge,

Edge/Interval

Time Interval A—B Format 6 Nonusable, nonusable, time A, interp A (IT1)
Expanded data ON Events B, nonusable, time B, interp B (IT2)
Arming = Time Holdoff, Event Holdoff

Time Interval B—A Format 4 Time B, interp B (IT1)

Expanded data OFF Time A, interp A (IT2)

Arming = Automatic, Edge Holdoff,

Time Holdoff, Event Holdoff, Interval

Sampling, Repetitive Edge, Edge/Interval

Time Interval B—A Format 6 Nenusable, events B, time B, interp B (IT1)
Expanded data ON Events A, nonusable, time A, interp A (IT2)
Arming = Automatic, Edge Holdoff,

Interval Sampling, Repetitive Edge,

Edge/Interval

Time Interval B—A Format 6 Nonusable, nonusable, time B, interp B (IT1)
Expanded data ON Events A, nonusable, time A, interp A (IT2)
Arming = Time Holdoff, Event Holdoff

+ Time Interval A, B Format 4 Start time, interp (IT1)

Expanded data OFF (Expanded data Stop time, interp (IT2)

ON is not available for Time/Time

and Event/Event)

Arming = Edge/Event, Time/Time,

Event/Event

=+ Time Interval A, B Format 5 Start events, start time, interp (IT1)
Expanded data ON Arming = Stop events, stop time, interp (IT2)
Edge/Event

=+ Time Interval A—B Format 4 Time A, interp A (IT1)

Expanded data OFF Time B, interp B (IT2)

Arming = Automatic, Edge Holdoff,
Interval Sampling, Parity Sampling,
Repetitive Edge, Repetitive Edge/Parity,
Edge/Interval, Edge/Event, Edge/Parity,
Time/Time, Event/Event
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Table 1-7. Binary Data Type Formats (Confinued)

Measurement Type

Format Used

Description

+Time Interval A->B

Expanded data ON (Expanded data ON
is not available for Time,/Time and
Event/Event)

Arming = Automatic, Edge Holdoff,
Interval Sampling, Parity Sampling,
Repetitive Edge, Repetitive Edge/Parity,
Edge/interval, Edge/Parity

Format 6

Nonusable, events A, time A, interp A (IT1)
Events B, nonusable, time B, interp B (IT2)

+ Time Interval A—~B
Expanded data ON
Arming = Edge/Event

Format 6

Nonusable, events A, time A, interp A (IT1)
Nonusable, nonusable, time B, interp B (IT2)

+Time Interval B—-A

Expanded data OFF

Arming = Automatic, Edge Holdoff,
Interval Sampling, Parity Sampling,
Repetitive Edge, Repetitive Edge/Parity,
Edge/Interval, Edge/Event, Edge/Parity,
Time/Time, Event/Event

Format 4

Time B, interp B (IT1)
Time A, interp A (IT2)

+Time Interval B— A

Expanded data ON (Expanded data ON
is not available for Time/Time and
Event/Event)

Arming = Automatic, Edge Holdoff,
Interval Sampling, Parity Sampling,
Repetitive Edge, Repetitive Edge/Parity,
Edge/Interval, Edge/Parity,

Format 6

Nonusable, events B, time B, interp B (TT1)
Events A, nonusable, time A, interp A (IT2)

+Time Interval B—A
Expanded data ON
Arming = Edge/Event

Format 6

Nonusable, events B, time B, interp B (IT1)
Nonusable, nonusable, time A, interp A (IT2)

Totalize

1-channel measurement

Arming = Intcrval Sampling, Edge
Sampling, Edge/Interval, Edge/Edge
Use TS1 (See Figure 1-7)

Format 5

Events first read, time, nonusable
Events second read, time, interp (IT2)

Totalize

1-channel measurement
Arming = Time/Interval
Use TS2 (See Figure 1-7)

Format 6

Events first read, nonusable, time, nonusable
Events second read, nonusable, time, interp
(IT2)

Totalize

1-channel measurement

Arming = Externally Gated, Manual
Use TS1 (Sec Figure 1-7)

Format §

Start events first read, time, nonusable
Start events second read, time, interp (IT1)

Stop events first read, time, nonusable
Stop events second read, time, interp (IT2)
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Table 1-7. Binary Data Type Formats (Continued)

Measurement Type Format Used Description
Totalize Format 6 Events B first read, events A first read, time, non-
2-channel measurement usable
Arming = Interval Sampling, Edge Sam- Events B second read, events A second read,
pling, Edge/Interval, Edge/Edge time, interp (IT2)
Use TS1 for A
Use TS2 for B (sec Figure 1-7)
Totalize Format 6 Start events B first read, start events A first read,
2-channel measurement time, nonusable
Arming = Externally Gated, Manual Start events B second read, start events A second
Use TS1 for A read, time, interp (IT1)
Use TS2 for B (see Figure 1-7)
Stop events B first read, stop events A first read,
time, nonusable
Stop evenis B second read, stop events A second
read, time, interp (TT2)
Rise Time/Fall Time Format 4 Start time, interp (IT1)
Common input channels Stop time, interp (IT2)
Expanded data OFF
Arming = Automatic
Rise Time/Fall Time Format 6 Nonusable, start events, start time, interp (IT1)
Common inpuot channels Stop events, nonusable, stop time, interp (IT2)
Expanded data ON
Arming = Automatic
Positive/Negative Pulse Width Format 6 Nonusable, start events, start time, interp (1T1)
Common input channels Stop events, nonusable, stop time, interp (IT2)
Expanded data ON
Arming = Automatic
(Use of Expanded data ON and Format 6 is
the recommended method for making pulse
width measurements.)
Duty Cycle Format 5 Start events, start time, interp (IT1)
Common input channels Stop events, stop time, interp (IT2)
Expanded data ON
Arming = Automnatic
{Use of Expanded data ON and Format 5 is
the recommended method for making duty
cycle measurements.)
Phase Format 6 Nonusable, events A, time A, interp A (IT1)

2-¢hannel measurement

Expanded data ON

Arming = Automatic

{Use of Expanded data ON and Format 6 is
the recommended method for making phase
measurements. )

Events B, nonusable, time B, interp B (IT2)
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Binary Measurement Single-Channel Frequency or Period Measurement:

Result Format <#> «<6> <digits 1 through 6>

Examples fevents) (ZDT1-11) @DT1-12} {ZDT1-13) ZDT1-14) ...
(time) {ZDT3-11) (ZDT3-12) (ZDT3-13) (ZDT3-14} (T1) (IT2} ..

(ZDT1-n1) (ZDT1-n2) ZDT1-n3) (ZDT1-nd) ..
(ZDT3-n1) (ZDT3n2) (ZDT3n3) (ZDT3-n4} (IT1n) (IT2n)

Notes:

1. (ZDT-i-nm) represents the m-th data byte retrieved from ZDT #i for
measurement sample #n.

2. ITlais the start interpolator value for measurement value #n.

3. IT2ais the stop interpolator value for measurement value #n.
Dual-Channel Frequency or Period Measurement:

<#> «<6> «digits 1 through 6>
(nonusable) {ZDT1-11) (ZDT1-12) (ZDT1-13) (ZOT1-14} ...
{eventsA) {ZDT2-11) {ZDT2-12) (ZDT2-13) (ZDT2-14} ...
{timeA) (£DT3-11) (ZDT3-12) (ZDT313) (ZDT3-14} (IT1) (IT2) ...

e

(eventsB) (ZDT1-21) (ZDT1-22) (ZDT1-23) (ZDT1-24) ...
{nonusable} {ZDT2-21) (ZDT2-22) (ZDT2-23) (ZDT2-24} ...
(timeB} (ZDT3-21) (ZDT3-22) (ZDT3-23) (ZDT3-24} (T1) (T2)

Single-Channel Totalize Measurement;

<#> <6> <digits 1 through 6>
{first read) (ZDT1-11) (2DT1-12) (ZDT1-13) (ZDT1-14) ...
{time) (ZDT3-21) (ZDT3-22) (ZDT3-23) (ZOT3-24} {IT1) (T2) ...

{(ZDTt-nd) (IZDT1-n2) {ZDT1-n3) ZDT1-n4} (IT1) (IT2)
Dual-Channel Totalize Measurement:

<#> <b> <digits 1 through 6>
(eventsB first read) (20T1-11) ZDT1-12) (ZDT1-13} (ZDT1-14) ...
{eventsA first read)  (ZDT2-11) (ZDT2-12) (ZD12-13) (ZDT2-14) ...
{time) (ZDT3-11) (ZDT3-12) (ZDT3-13} (ZDT3-14) (IT1) (IT2) ..

(ZDTi-n1) ZDT4-n2) (ZDT1-n3) (ZDT1-n4) ...
(ZDT2-n1) (ZDT2:n2) (ZDT2:3) (ZDT2-n4) (IT1) (T2)
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Continuous Time Interval Measurement:

<#> <B6> <digits 1 through 6>
(time;) {ZDT3-11) (ZOT3-12) (ZDT3-13) ZDT3-14) (iT1) (IT2} ...

{ZDT3-n1) (ZDT3-n2) (ZDT3-n3) ZDT3-n4) (IT1) (T2)

Calculating Binary The method for calculating the measurement results from the binary data out-
Resulis put is illustrated in Figure 1-7.

ZDT = Unsigned 32-bit quantity

interpolator = Unsigned 16-bit quantity

HiGH BYTE LOW BYTE
M8 L3E
15 14 13 12 11 10 a 8 7 8 5 & 3 2 1 0
o] TS TSt B4 23 B2 g1 BO 0 £82 ESt Ad A3 AZ Al AD
ITl Imterpolatar IT2 Inmterpalator

T81, TS2 = Totalize status bits -
0 = use first read, 1 = use second read

ES1, ES2 = Events status bits

B4-B0 = Start interpolator bits {IT1)

A4-AD = Stop interpolator bits (IT2)

Time stamp = ZDT data x 2.0E-9 - Interpolator data x 1.0E-10

Figure 1-7. Binary Result Calculation
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Internal Time Delay
Offsets

For certain measurements, binary data output must be adjusted for systematic
delays internal to the 5371A. The adjustment is made by algebraically adding
the required value as an offset to the time result calculation. The required
value depends on the type of measurement and the input configuration.
Measurements requiring an offset adjustment are:

s Any non-continuous measurement

o -+ Time Interval measurcments

¢ +/-Time Interval measurements

¢ Externally Gated (arming) Frequency measurements

Table 1-8 lists the required offset value for each input configuration for the
measurements listed above.

Table 1-8. Internal Offset Values for Binary Data Oufput

Measurement Input Configuration Offset Value
A—R 400ps (400E-12)
(Both channels same attenuation)
A—B —400ps {—400E-12)
(A = X1, B = X2 attenuation)
A-B 1200ps  (1200E-12)
(A = X2, B = X1 attenuation)
A-B —400ps (—400E-12)
(COMMON inputs)
B—A 800ps (800E-12)
(Both channels same attenuation)
B—A 0s (0.0E0)
(B = X1, A = X2 attenuation)
B—A 1600ps (1600E-12)
(B = X2, A = X1 attenuation)
B—A 1600ps (1600E-12)
(COMMON inputs)
A—A B-B 600ps  (600E~12)
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Floating Point
Measurement Resuilt
Format

For example, a time result calculation for a Time Interval A—A measurement
would be calculated as follows, with the required offset assigned to the vari-
able Offset_Value:

200 Offset_Value = 600E-12

210 Time_result(i) = ((Res_time(i,2) - Res_time(j,1)} * 2E-9 -
{{Interp(,2) - Interp(i, 1)} * 1E-10 + Offset_Value

The Floating Point Measurement Format offers faster transfer rates (com-
pared to the ASCII rates) by sending each result in a packed, eight-byte for-
mat. The 5371A implements the double precision (64-bit) floating point rep-
resentation specified by ANSI/IEEE Standard 754-1985.

Floating point response messages are sent in the block format shown in Figure

1-8, where each measurement result consists of eight bytes. Each result is rep-
resented as follows:

Byte #1 Byte #8
SEEEEEEE EEEEFFFF FFFFFFFF FFFFFFFF FEFFFFFF FFFFFFFF FRFFFFFF FEFFFFFF

where
S is the sign bit
E represents an 11-bit exponent biased by 1023
F represents a 52-bit fraction which, together with an implicit leading 1,

yields the significant digit field "1.-"
Therefore, a real number (N) can be defined as follows:
1. If E is greater than or equal to 1, then:
N = (-1)% = 28103« (1 )
2. IfE equals 0, then:
N = (-1)° * 2% * (O.F)
3. IfE =F = 0, then:

N=20
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«Exactly 5 digits

DAB

RR1_BQZ

Figure 1-8. Floatfﬁg Point Format Block Message Syntax

Floating Point Single Result:

Measurement Resuit
Format Examples

< # >
<5>
<0>
<>
<0
<0>
<8>
01000001
01100011
00010010
11010000
00000000
00000G00
QO0000C00
00000000

Frequency A = 10 MHz:

Block
Preamble

Length byte

10.0 MHz
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Multiple Results:
Frequency A&B (Frequency A = 10 MHz, Frequency B = 5 MHz):

<#> Block
<5> Preamble
<0>

<>

<0 Length byte
<1>

<B>

01000001

01100011

00010010

11010000 10.0 MHz
00000000

00000000

00000000

00000000

01000001

01010011

00010010

11310000 5.0 MHz
00000000

00000000

00000000

00000600

MEASUREMENT The 5371A sends measurements to the external HP-IB controller at the com-

OUTPUT RATES pletion of each measurement block. Characteristic output rates are listed in
Table 1-9. For example, the binary output rate for the Continnous Time Inter-
val mode is shown in the table to be 20,000 measurements per second. This
should be interpreted as "up to twenty 1000-measurement blocks can be trans-
ferred in one second to the controller.”

NOTE

The values in Table 1-9 are TYPICAL values. Performance is also affected
by other instrumentation on the bus, the performance of the external con-
troller, and the particular measurement software.

The values listed in Table I-9 are based on the following conditions:

e The 5371A is set to the PRESET condition, and then the appropriate
measurement function is selected.

e Statistical and Math functions are disabled.

¢ The MANUAL input triggering mode is used to set the input voltage
trigger levels.
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¢ Except where noted in the table, a sampie size of 10 blocks of 1000
measurements (10,000 total measurements) is used to obtain the
values.

e All values include the measurement time as well as the transfer time of
the data using an input signal of 13 MHz (76.9 ns).

¢ For BINARY output rates, the values represent the number of
measurements sent to the controller and stored in a buffer without
processing. Processing time in the controller will vary with the control-
ler, the program langnage, and the particular program.,

NOTES TO TABLE 1-9:

1. Ten blocks of 300 measurements {5000 total) are used for this benchmark
value.

2. Ten measurements are used to characterize this value.

3. These measurement rates are the same as the “A&B” mode. Apropriate
math calculations must be performed in the controller when the results
are processed.

4. These measurement rates are essentially the same as the +/- Time Inter-
val A—B mode. Appropriate math operations must be included in the
controller program to compute Phase A rel B or Phase B rel A, and Duty

Cycle.

The 5371A can also be configured to output binary data indefinitely to an ex-
ternal controller. This is achieved by configuring the 5371A for 1 block of 1
measurement, in REPETITIVE mode. A single binary result will be trans-
ferred at a TYPICAL rate of 75 measurements per second. This rate will also
depend on the particular controller as well as other instruments connected to
the bus.
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Table 1-9. Measurement Quiput Rates

Measurement Mode ASCI1* Floating Point* Binary*
Time Interval A—> A, BB 150 350 12,500
Continuous Time Interval A—A, B—+B 200 600 20,000
Time Interval A=A, B—~B 130 250 12,500
Frequency A (or B) 130 275 13,000
Frequency A&B? 50 110 5,300
per changel per channel per channel
Frequency A/B, B/A 90 140 5,500
per channel
Frequency A-B, B-A, A +B° %0 140 5,500
per channel
Pertod A (or B) 130 275 13,000
Period A&B? 50 110 5,500
per channel per channel per channel
Period A/B, B/A3 ) 140 5,500
per channel
Period A-B, B-A, A+B? 90 150 5,500
per channel
Totalize A 140 275 7,500
Totalize A&B' 80 175 5,200
per channel per channel per channel
Totalize A/B, B/A> 9% 175 5,200
per channel
Totalize A-B, B-A, A +B° 125 225 5,200
per channel
Rise/Fall Time 130 260 12,500*
Pulse Width 130 260 12,500*
Phase Arel B, Brel A 90 150 12,500*
Duty Cycle 110 200 12,500*
Peak Amplitude A, B 5 5 n/a

* All values arc in “Readings per Second”.
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QUERY RESPONSES Query responses for the 5371A consist of either string or numeric outputs to
the controller. The possible return strings or numeric values for each query
are described in Section 2.

The format for each numeric query response is similar to the ASCII numeric
data response format and complies with IEEE standards for NR1 and NR3
numeric formats. Figure 1-9 shows the numeric response formats for the query
Tesponses.

NR1:
digit >
(=)
NR3:

*Exactly 2 digits

RR1_802

Figure 1-9. Numeric Query Response Format
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Reading Query
Responses

1@
20
e
4@
50
5%
70
80
90
100
110
2@
130
14¢
150
16@
179

To obtain a query response, the ENTER command is used to return the
response to the controller. The following program example shows how a
query response can be obtained by the controller:

tExample of a QUERY command and the ENTER command necessary
tto brint the response to the controller.

;

1Every QUERY or request for measuremeni will cause a
ivalue to be placed in an output gueus. If this value is
inot read out over the bus, it may be inadvertently

iread later in ithe program.

I

OFTION BASE 1

Isc=7

finalyzer=7903

CLEAR Isc

QUTPUT Analyzer;"CLE;PRES”

QUTPUT Analyzer;"POD?"

ENTER Analyzer;Pod_id$

PRINT "THE PODS ARE ";Pod_ids$

END
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2

INTRODUCTION

HP-IB PROGRAMMING COMMANDS

This section describes the programming commands used to remotely operate the
HP 5371A through the Hewlett-Packard Interface Bus. The information in this
section consists of a description of the 5371A command structure, tables listing
all of the 5371A HP-IB commands (including command functions, parameters,
and mnemonics), important programming considerations, and a list of the key
number assignments for selecting key functions via HP-IB.

NOTE

The information in this section is intended for those users who have read
Section 1, and who are familiar with the HP-IB programming techniques,
program message formats, and measurement result formats described in

that section.

RECOMMENDED
METHOD TO
PROGRAM THE
5371A

A helpiul way to write a program for the 5371A is to use the front panel of the
instrument as a guide. Write the program in the same sequence you would select
and set parameters to make a measurement from the front panel. Use Table 2-1
to help make the trapsition from the front panel controls and displays to the
commands used {0 write a program.

Table 2-1, 5371A Front Panel Display— HP-IB Commands, is organized by
front panel key. The order is as follows:

e FRONT PANEL KEYS (System Commands)

e FUNCTION Key Display (Measurement Subsystemn)

e INPUT Key Display (Input Subsystem)

e MATH Key Display (Process Subsystem)

¢ INSTRUMENT STATE Key Display (Instrument State Subsys-
term)

¢ SYSTEM Key Display (Interface Subsystern)

¢ TEST Key Display (Diagnostic Test Subsystert)
+ NUMERIC Key Display (Numeric Subsystem)
s GRAPHIC Key Display (Graphics Subsystem)
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Table 2-1 can be used as an index to the programming commands and their
parameters. Find the command you are interested in, note the subsystem it is
under, and then use the tabs to turn to the subsystem, or look up the command in
the Index at the end of this manual.

Refer to Appendix G, PROGRAMMING EXAMPLES, for sample programs
using ASCII, Floating Point, and Binary output formats.

Table 2-1. 5371A Front Panel Display — HP-IB Commands

SYSTEM COMMANDS

FRONT PANEL KEYS HP-IB COMMANDS
CANCEL COPY e —=-mme=- CANCel
DEFAULT MEAS SETUP ._______ -- DMSetup
FUNCTION <o - MENu,FUNC
GRAPH FORMAT e MENu,FORMat
GRAPHIC aant L L L e - MENu,GRAPhics
HELP e e - MENu,HELP
INPUT oo ---- MENu,INPut
INSTRUMENT STATE cce--- -— - MENu,ISTate
LOCAL . — --- S - LOCal
MANUAL ARM e KEY,68
MATH oo - - --- MENu,MATH
NUMERIC - ---- --- MENu,NUMeric
PLOT GRAPH - - -—- PLOT
PRESET e oo - -~ PRESet
PRINT - e e e PRINt
RECALL -- --- *RCL <number>
RESTART e e RESTart
SAVE oo e *SAV <numbers>
SINGLE/REPET - SMOD <SING or REP>
STATUS - --- MENu,INFormation
SYSTEM oo -- MENU,SYSTem
TEST coeemee e —--- -------- MENu,TEST
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Table 2-1. 5371A Front Panel Display — HP-IB Commands (Continued)

MENU SELECTION:

FUNCTION Key

MEASUREMENT Subsystem

IFRONT PANEL DISPLAY

Measuremen?t oo - oo oo "

HP-IB COMMAND|

MEAS;

{Frequency, Time Interval, Totalize, etc.)
Channel . S

-- FUNCtion <function>

{Measurement channel)

Number of blotKS oo mm oo

Number of measurements -

-~ SOURce <channel>

------ BLOCk <numbers>

- MSiZe or SSIZe <number>

Arming Mode e R ARMing <arming mode>

Block Holdoff/Starn e oo oo eceee e e STARt
CHANnRel See
Deilay CHannel Appendix
DELay E
SLOPe Table E-2

Sample Arm/St0p o SAMPle
CHANnRel See
Delay CHannel Appendix
DELay E
SLOPe Table E-2

INPUT Key INPUT Subsystem

|FRONT PANEL DISPLAY|

Input Channels e

HP-IB COMMAND

INP;

(Separate/Common)
Trigger Event:
Channel e e —- —

- MODe <SEP or COM>

SOURce <channel>

- SLOPe <POS or NEG>

------ TRIGger <MAN or RAUT or SAUT>

Bias - -

- LEVel <voltage numbers
(Manual Trigger or
External Arm)

RLEVel <percentage number>
(Auto Triggen

Attenuation e

--- BIAS <ECL or GND>
----- ATTenuation <X1 or X2>
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Table 2-1. 5371A Front Panel Display — HP-IB Commands (Continued)

MENU SELECTION:

MATH Key PROCESS Subsystem
FRONT PANEL DISPLAY HP-1IB COMMAND
PROC;
CRANNE o SOURce <channel>
Reference - - - - -- SREFerence
CREFerence
Statistics s STATistics <ON or OFF>
Math....... —mmmmma - MATH <ON or OFF>
OffSet <o ——ee ---  OFFSet <numbers>
NOrMaNZe - oo ----  NORMalize <number>
SCAIE o ----  SCAle <number>
LIS oo mommm e ae - LIMit <ON or OFF>
High e ----—---  HLIMit <number>
oW e LLIMit <numbers>
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Table 2-1. 5371A Front Panel Display — HP-IB Commands (Continued)

MENU SELECTION:

INSTRUMENT STATE Key

INSTRUMENT STATE Subsystem

FRONT PANEL DISPLAY

Write Protect —————-

HP-IB COMMAND

IST;

----------------------- REGister <number>

Erase Register Data ——cceavn.

PROTect <ON or OFF>

------------------------------- ERASe <number>

SYSTEM Key

INTERFACE Subsystem

FRONT PANEL DISPLAY

+P-1B Configuration:

HP-IB COMMAND

INT;

Talk Onily Print source

Resuit Format cceoccceeee e

Response Timeout.

-- PSQurce <DISP or MEAS>
(Print Source)

------------------------------- OUTPut <ASC or BIN or FPO>

---------- MTSTatus <ON or OFF:>

System Clock:

(Measurement Timeout
Status)

MTValue <number>
{(Measurement Timeout
Value)

| DATe <yr, month, day>
TIME - - -- TODay <hr, min, sec>
TEST Key DIAGNOSTIC TEST Subsystem

FRONT PANEL DISPLAY

HP-IB COMMAND

DIAG;

------------------------------- TEST <numbers>
------------------------------- PAUSe

CONTinue

{Continues execution

of a test suspended

by the PAUSe command)

------------------------------- UFAIl <ON or OFF>
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Table 2-1. 5371A Front Panel Display — HP-IB Commands (Continued)

RESULTS:
NUMERIC Key NUMERIC Subsystem
FRONT PANEL DISPLAY HP-IB COMMAND
NUM;
Result Displays
ReSUIL - —emme- -- DISP,NUMeric
StastiCS weemoeeommoe e - DISP,STATistics
Result/Statistics - - - — DISP,SPLit
Limit Status oo --- DISP,LIMit
Bold - oo mm oo e DISP,BOLD
Gate Data .. —mmmmm oo EXPand <ON or OFF>
(Expand data)
Scrofl keys* - e SCRoll <DOWN or UP>
*These are the Up/Down Cursor/Scroll front panel keys.
GRAPHIC Key GRAPHICS Subsystem
FRONT PANEL DISPLAY HP-IB COMMAND
GRAP;
To select particular graph for display —eee .. GDISplay <HISTogram or
TVARiation or ETiMe>
Show Graph ~-meeemeceeo e -- SGRaph <MAIN or MEMory or BOTH>
Copy Main graph to Memory ————..... COPY
Select active marker color —— - -- SMARKer <BLACk or WHITes>
Active marker orientation mmmmnmeen - --- MORient <VERTical or HORizontal>
To move active vertical marker left oo MLEFt <numbers
To move active vertical marker right ——- MRIGht <numbers
To move active horizontal marker Up e oo cceeeee MUP <numbers
To move active horizontal marker down —eo e eeeccmceee- MDOWn <number>
Marker —Max oo MMAXimum
Marker —Min - e ————————— e e oo MMINimum
Move inactive marker to position of active marker ... MMOVe
Marker Display Mode - -- - --- MDMode <MARKer or DELTa or
STATistics or MODulation>
Marker Next Mode -.... e e MNEXt <MEASurement or PlXel>
Screen scroll graph (scroll using arrow keys) ... SSCRoll <LEFt or RIGHt>
Zoom in, out or return to full scale «ocoeeeee____________ ZOOM <IN or OUT or FULL>
Outline status -- ---------------- OUTLine <ON or OFF>
Grid SRS oo oo - GRID <ON or OFF>
e YSCale <LOG or LINear>
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Table 2-1. 5371A Front Panel Display — HP-IB Commands (Continued)

RESULTS (Continued):

GRAPHIC Key

GRAPHICS Subsystem

|[FRONT PANEL DISPLAY|

Update mode (selects display mode mode oo

for multiple-pass measurements).
Connect on or off —oeeom oo

HP-IB COMMAND

GRAP;

-------- UPDate <WHIlL.e or AFTer>

View channel for dual-channel measurements ...

(Frequency, Period, Totalize A and B)

Histogram graph (HIST)
Measurement/X-Axis:

X-axis Manual scaling status - _________________

X-axis Auto Range Hold - -

CDATa <ON or OFF>

GRAP;HIST;

-------- XMSCale <ON or OFF>

--- XARHold

X-axis Marker Range Hold cae_.__.

- XMRHold

X Minimum value ——— ———————

Bin Width value oo oo

Event/Y-Axis:

--=-=--- XMINimum <number>

-------- BWIDth <number>

Y-axis Manuat scaling status -eeeeeeeeeeeee

Y-axis Auto Range Hold oo

Y-axis Marker Range Hold - ——-

---- YMSCale <ON or OFF>

-------- YARHold

Y Maximum value - -

-- YMRHold

Time Variation graph (TVAR)
Time/X-Axis:
X-axis Manual scaling status

YMAXimum <number>

GRAP;TVAR;

--- XMSCale <ON or OFF>

X-axis Auto Range Hold _____._ -

-- XARHold

X-axis Marker Range Hold ————

=== XMRHold

X Minimum vValue commo oo eeemeemememmemem
X Maximum valie oo

Measurement/Y-Axis:
Y-axis Manual scaling status -

-------- XMINimum <number>
-------- XMAXimum <number>

--- YMSCale <ON or OFF>

Y-axis Auto Range Hold - —--

Y-axis Marker Range Hold . S

--- YARHold
- YMRHold

Y Minimum value - -—

Y Maximum value e ————————— e

Event Timing graph (ETIM)
Time/X-Axis:

X-axis Manual scaling status - oo
X-axis Auto Range Hold -
X-axis Marker Range Hold oo

- YMINimum <number>

-------- YMAXimum <number>

GRAP;ETIM;

~~~~~~~~ XMS8Caile <ON or OFF>
-------- XARHold
~~~~~~~~ XMRHold

X Minimum value - - -
X Maximum value - —_—-

=== XMINimum <number>

-- XMAXimum <number>

HP 5371 A - Programming Manual

2-7




5371A HP-IB
COMMAND
STRUCTURE

System Commands

The 5371A uses a hierarchical program command structure, with programming
commands divided into three types: system commands, subsystem selectors, and
subsystem commands. A programming command tree is shown in Figure 2-1, and a
programming command cross-reference is shown in Table 2-2.

System commands control general instrument functions and may be issued at any
time. They do not change the subsystem selection. Some examples of system
commands are ABORT, RESTART, and *TRG.

System commands are divided into two subgroups: 5371A-specific commands
and IEEE common commands. The IEEE common commands include an asterisk
{*) as part of their command mnemonic. The [EEE common commands function
in the same way as system commands, except that they do not have longform
command mnemonics.

The TEEE common commands are defined by IEEE standards and have the same
function in all instruments (i.¢., they are device-independent).

HP 5371A — Programming Manual
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HP S371A
COMMANDS
I

System Commands

ABORt
CANCel
CLEar
DATe
DATe?
DMSetup
DS
pse?
ERRer?
KEY
KEY?
LOCal
MENu
MENU?
PLOT
POD?
PRESat
PRINE
REMote

i
SUBSYSTEM SELECTORS WITH COMMANDS

1

[

DAGnostics

CONTinue
PAUse
STOP
TEST
TEST?
UFAH
UFAI?

|

GRAPHKS MPut

CDATa MQDa
COATa? MODea?
COPY SOURce

ETIM& ATTanuavon
EVT1? ATTenuation?

EvT2? BAS
XARHoId BiAS?
XMAXrmum L1EVe!
XMAXImum? LEVai?
XMINImum ALEVel
XMiNtmum? RLEVel?
XMAHeks SLOPe
XMSCate SLOPe?
XMSCaie? TRiGger
GDISpiay TRiGger?
GDISpiay? SOURca?

XARHold
XMINIrurn
XWINIsum?
XMRHoKd
XMSCale
AMSCale?
YARHoia
YMAXImum
YMAXImum?
¥MAHo
YMSCale
YMSCala?
HMAXImMum?
HMEan?
HMINImum?
HS0a?
MCENtar?
MOMode
MDModa?
MDOWn
MEMOory
XMAXirnumn?
XMINimum?
YMAXImum?
YMINimum?
MGRaph
EMAXimum?
XMNimum?
YMAXimum?
YMINimum?
MLEF
MMAXmUm
MMINImam
MMOVe
MNEXt
MNEXT?
MNUMDbar?
MOHlant
MOHlanr?
MRATa?
MRIGhE
MUP
DUTLne
OUTLne?
POEViation?
SELact
SELett?
SGRaph
SGRaph?
SMARKar
SMARKer?
SSCAGH
TvAFiation
EVT1?
EVT2?
XARHoI¢
XMAXimure
XMAXImum?
XMiNImum
XMINImum?
XMBHe#KE
XMSCale
XMSCala?
YARHeis
¥MAXimum
YMAXIMum?
YMINImym
YWINImum?
YMAHGK
YWSCale
YMSCaia?
UPDate
UPData?
VCHannat
VCHanner?
XvALua?
Y5Caie
YSCale?
YVALUT
ZOOM

!

Instroment
STate
(5Tate)

ERASe

REGistar
PROTect
PROTecr?

REGistar?

MNTerface

MTSTatus
MTSTatun?
MTVaive
MTValue?
QuTPR
OuTPU?
PSQurce
FSOurce?

SLOPa?

PRCCess

SOUACce
CREFeronce
HLMz
HLIMH?
Likit
Limg?
LLIMIt
LW
MATH
MATH?
NOQ#FMakze
NORMalize?

SCALe?
SREFemnce
SREFarence?
STAT stics
STAT isties?

AVARIanca?
MAXImum?
MEAN?
MINImum?
RAVarianca?
FMSquara?
RMSCuare?
SDEVIation?
VARanca?
SOURce?

Figure 2-1. 5371A Programming Command Tree
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Table 2-2. 5371A Programming Command Cross-Reference

COMMAND WHERE USED COMMAND WHERE USED COMMAXND WHERE USED
ABORt System command MEMosy Graphic subsystem SOURce? input subsystem
ARMing Measurement subsystem MENu Systern command Messurement subsystem
ARMing? Measurement subsystem MENu? System command Process subsystemn
ATTenuation input subsystem MGRaph Graphic subsystem SREFerence Process subsystem
ATTenustion? Input subsystem MINimum? Process subsystem SREFerence? Process subsystem
AVARiance? Process subsystem MLEFt Graphic subsysten SSCHail Graphic subsystem
MMAXimum Graphic subsystem S57e Measurement subsystem
BIAS Input subsystem MMINinum Graphic subsystem SS51Ze? Measirement subsystem
BIAS? tnput subsysiem MHKOVe Graphic subsystern STARt Measurement subsystem
BLOCK Measurement subsystem MHNEXt Graphic subsystern STATistics Process subsystem
BLOCK? Measurement subsystem MHEXt? Graphic subsystem STATistica? Process subsystem
BWIDth Graphic subsystem MNUMber? Graphic subsystem STOP Diagnostics subsystem
BWIDth? Graphic subsystem MODe tnput subsystem sues? System command
MODe? input subsystem
CANCel System command MORient Graphic subsystem TEST Diagnostics subsystem
CDATa Graphic subsystem MORient? Graphic subsystem TEST? Diagnostics subsystem
CDATa? Graphic subsystem MRATe? Graphi¢ subsystem TOUay System command
CHANRe! Measurement subsystem MRIGHt Graphi¢ subsystermn TODay? System command
CHANRel? Measurement subsystem MSIZe Measurement subsystam TRIGger Input subsystem
CLEar System command MSI12e? Measurement subsystem TRiGger? Input subsystem
CONYinue Diagnostics subsystem MTS5Tatus Interface subsystem TVARiation Graphic subsystem
COPY Graphic subsystem MTSTatua? Interface subsystern
CREFerence Process subsystem MTValue Interface subsystem UFAIl Diagnostics subsystem
MTValue? Interface subsystem UFAir? Diagnostics subsystem
DATe System command MUP Graphic subsystem UPDate Graphic subsystem
DATe? System command UPDate? Graphic subsystem
DCHannel Measurement subsystem NORMalize Process subsystem
DCHannel? Measurement subsystem NORMalize? Process subsystem VARiance? Process subsystem
DELay Measurement subsystem VCHannel Graphic subsystem
DELay? Measurement subsystent OFFSet Process subsystem VCHannel? Graphic subsystem
DiSPlay Numeric subsystem OFFSet? Process subsystem
DISPlay? MNumeric subsystem QUTLine Graphic subsystem WTSend System command
DMSetup Systern command OUTLine? Graphic subsystem WTSend? System command
DsP Systemn command OUTPut Interface subsystem
DSP? Systemn command OUTPu? Interface subsystem XARHold Graphic subsystem
AMAXimum Graphic subsystem
ERASe Instrument state PAUse Biagnostics subsystem XMAXimum? Graphic subsystem
ERRor? Systemn command PDEVistion? Graphic subsystem XMiNimum Giraphic subsystem
ETIMe Graphie subsystem PLOT System command XMiMNimum? Graphic subsystem
EVT1? Graphic subsystem POD? System command XMAHoHM Graphic subsystem
EVT2? Graphic subsystem PRESet System command XMSCale Graphic subsystem
EXPand Numeric subsystem PRINt Systemn command XMSCale? Graphic subsystem
EXPand? Numeric subsystem PROYect instrument state XVALue? Graphit subsystermn
PROTYect? Ingtrument state
FUNCtion Measurement subsystem P50urce interface subsystem YARHold Giraphic subsystem
FUNCtion? Measurement subsystem PSOurce? Interface subsystem YNAXimum Graphic subsystem
YMAXimum? Graphic subsystem
GDISplay Graphic subsystem RAVariance? Process subsystem YMINimum Graphic subsystem
GDISplay? Graphic subsystem REGister instrument state YMINimum? Graphic subsystem
GRID Graphic subsystem REGister? Instrument state YMRHold Geaphic subsystem
GRID? Graphic subsystem REMote System command YMSCale Graphic subsystem
RESTart System command YMSCale? Graphic subsystem
HiSTogram Graphic subsystem RLEVel Input subsystem Y&Cale Graphic subsystem
HLUIMR Process subsystem RLEVe]? Input subsystem YSCale? Graphic subsystem
HLIMit? Process subsystem RMSquare? Process subsystem YVALue? Graphic subsystem
HMAXimum? Graphic subsystem RMSQuare? Process subsystem
HMEan? Grapbic subsystem ZOOM Graphic subsystem
HMINimum? Graphic subsystem SAMPie Measurement subsystem
HSDev? Graphic subsystem SCALe Process subsystem *CLs System command
SCALe? Process subsystem *ESE System command
KEY System command SCRoll Numeric subsystemn *ESE? System command
KEY? System command SDEViation? Process subsystem *ESR? System command
SELect Graphic subsystem *HSE System command
LEVel Input subsystem SELect? Graphic subsystem *HSE? System command
LEVei? Input subsystem SETup System comsmand *HSR? System command
LiMit Process subsystem SETup? System command HON? System command
LIMir? Process subsystem SGRaph Graphic subsystem *OPC System command
LLIMit Process subsystem SGRaph? Graphic subsystem *OPC? System command
LLIMit? Process subsystem SLOPe Input subsystem QPT? Sysam command
LOCal System command Measurement subsystem »sC Systam command
SLOPe? Input subsystem PSCT System command
MATH Process subsystem Measurement subsystemn *HCL System command
MATH? Process subsystem SMARker Graphic subsystem *RST System command
MAXimum? Process subsystem SMARker? Graphic subsystem *SAV System command
MCENter? Graphic subsystem SMODe System command *SAE Systam cammand
RDMode Graphic subsystem SMODe? System comenand *SRE? Systern command
MDMode? Graphit subgystem SOURee Input subsystem *STB? Systom command
MDOWnN Graphic subsystem Measurement subsystemn *TRG Syatam command
MEAN? Process subsystem Process subsystemn *TST? Systerm command
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Subsystem Selectors

Subsystem
Commands

Subsystem selectors specify the subsystem to which all future subsystem com-
mands will refer until another subsystem is selected. Only one subsystem may be
selected at any given time. A subsystem selector can be issued at any time, with
one important exception: certain subsystem selector mnemonics are the same as
some subsystem command mnemonics. In this case, the function of a particular
mnemonic will depend on the context in which it is used. For example, GRAP is
the maoemonic for the Graphics subsystem selector and also for the Graphics
parameter for the Menu command (“MEN,GRAP™).

The 8 subsystems are:

Diagnostics: Provides access t0 a number of diagnostic tests.

Graphics: Displays Histogram, Time Variation, and Event Timing
graphs and provides options for examining the graphics
data.

Input: Controls input conditioning parameters, trigger levels, and
slopes.

Instrument State:  Displays status information about each State: save/recall

register.
Interface: Controls the configuration of the HP-IB interface.
Measurement: Controls measurement, arming, and gating modes.
Numeric: Controls display of numerical results, with options for

scrolling and large character fonts.

Process: Controls post-measurement options, such as math and
statistical functions and limit testing,.

Subsystem commands are used to change specific instrument settings and may
only be issued after a subsystem has been selected. For example, once the
Graphics subsystem (GRAP) has been selected, the Histogram command (HIST)
may be issued. Some subsystem commands are used in more than one subsys-
tem. In these cases, the action initiated by the command will depend on which
subsystem has been selected. Some examples of subsystem commands are
SOURce (used in the Input, Measurement, and Process subsystems), SCRoll
(used in the Graphics and Numeric subsystems), and TEST (used only in the
Diagnostics subsystem).

COMMAND
MNEMONICS

The 5371A will accept both shortform and longform versions of the programming
commands and queries. The commands listed in Figure 2-1 and Table 2-2 are
shown in mixed upper and lower case letters (for example, MEASurement). The
upper case letters comprise the shortform of the command, while the complete word
is the longform. The following paragraphs describe the rules for forming both
shortform and Jongform versions of the commands, and also describe alternate ver-
sions for certain command mnemonics.
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Shortform and
Longform Command
Mnemonics

The shortform mnemonics shown in Figure 2-1 and Table 2-2 are the minimum
required mnpemonics accepted by the 5371A. Shoriform mnemonics always con-
sist of three or four characters, with a question mark (?) appended to form query
commands, where applicable. Shortform commands mnemonics are recom-
mended where conserving memory space is a consideration.

The 5371 A will also accept longform commands and queries, thus allowing pro-
gram listings to be more understandable through the use of English-like com-
mands.

The longform command mnemonics are generally formed according to the fol-
lowing rule:

If a function description is one word only, the longform is the entire word.

For example,
DISPLAY for the Display function
RESTART for the Restart function

If a function description is more than one word, the longform is the first letter
of each of the words (except for the last), with the entire last word appended.

For example,
MSIZE for Measurement Size
CTINTERVAL for Continuous Time Interval

Shortform commands are derived by truncating the longform according to the
following rule:

If the longform is four characters, no truncation is necessary unless the last
character is a vowel. In this case, the fourth character is dropped (for ex-
ample, DATE would abbreviate to DAT).

If the longform has more than four characters, and if the fourth character is a
vowel, then truncate to three characters. Otherwise, truncate to four charac-
ters.

For example:
SLOPE abbreviates to SLOP
CHANNEL abbreviates to CHAN
ERROR? abbreviates to ERR?
ARMING abbreviates to ARM

There are some exceptions to the above rules for forming shortform and
longform mnemonics due to the need to maintain compatibility with industry
standards or to avoid two longforms starting with the same four letters.
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Alternate Command
Mnemonics

The command mnemonics are derived from the functional descriptor for each
command and query, and are described in COMMAND DESCRIPTIONS later in
this section. In a few cases, the functional descriptor is clarified by additional
words which are not part of the actual command mnemonic. In these cases, the
extra words are shown in parentheses. Refer to COMMAND DESCRIPTIONS
for information about the derivations of the command mnemonics.

The 5371 A will accept alternate forms of certain shortform command mnemonics
10 permit programming with industry-accepted standards or variations. For ex-
ample, either RIS, RISE, or RTIM may be used for the Rise Time parameter. All
alternate shortform command mnemonics are listed in Table 2-3.

Table 2-3. Alternate Command Mnemonics

Function or Parameter Mnemonics
Common COM or COMM
(Longform: COMMON)
Duty cycle DUTY or DCYC
‘ (Longform: DCYCLE)
Fall time FALL or FTIM
(Longform: FALLTIME, FTIME)
Rise time RIS, RISE, or RTIM
(Longforms: RISETIME, RTIME)
Time interval TIM, TIME, or TINT
(Longform: TINTERVAL)
Measurement size/fsample size MSIZ or SSIZ
(these functions are identical) (Longforms: MSIZE, SSIZE)
Ground GRO or GND
{Longform: GROUND)
Root Mean Square RMS or RMSQ

{Longform: RMSQUARE)
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PROGRAMMING When programming the 5371A, the following points must be considered:

CONSIDERATIONS

The 5371A will accept a maximum command line length of 80 charac-
ters, including delimiters. If a line of greater than 80 characters is sent,
the extra characters are truncated and an error message appears on the
status line of the display.

NOTE

If using an HP-85B Computer as the controller, a false error will occur
when sending command lines from 64 to 80 characters in length. If a line
length greater than 63 characters and up to 80 characters is sent, the
5371A will still process all commands up to the 80 character length. An
error message will be generated, but can be ignored if the command line
length is known to be equal, to or less than 80 characters.

All commands are of the form COMMAND {modifier} or COM-
MAND, {modifier}. Refer to Section 1 for information about delimiters.

Some subsystemn commands are referred to as subcommands, in that they
must follow a particular subsystem command in order for the instrument
to properly perform the subcommand. These subcommands are shown in
Figure 2-1 as indented commands. For example, in Figure 2-1, the
PROTection command and PROTection? query are indented to show that
they must be preceded by the REGister subsystem command to be parsed
by the instrument.

The command structure allows command sequences to be sent in different
program lines as long as the overall sequence is correct. For example, the
following program segment:

10 OUTPUT 703;"PRES;MEAS;FUNC FREQ;SOUR A"

20 OUTPUT 703;"ARM,AUT;INP;MOD SEP"
is equivalent to the following sequence:

10 OUTPUT 703;"PRES" Presets the instrument

20 OUTPUT 703;"MEAS" Selects Measurement subsystem

30 OUTPUT 703;"FUNC,FREQ" Sets the function to Frequency

40 OQUTPUT 703;"SOUR,A™ Selects Channel A as measure-
ment source channel
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50 OUTPUT 703;"ARM,AUT" Selects Automatic arming
60 OUTPUT 703;"INP" Selects Input subsystem

70 OUTPUT 703;"MOD,SEP" Selects Separate mode for Chan-
nel A and Channel B

e All <number> arguments are entered as real numbers; integers are aiso
accepted.

¢ A query form is available for many of the commands. Some commands
are “guery-only”, i.e., N0 parameter entry or non-query mode exists for
the command. Query-only examples are ERR?, MNUMber?, and *ESR?.

e  Where possible, command mnemonics have been assigned according to
the standard rules for forming shortform and longform rules (refer to
SHORTFORM AND LONGFORM COMMAND MNEMONICS). Some
modifications and/or exceptions have been made.

e The 5371A will also accept a few alternate command mnemonics. Refer
to the ALTERNATE COMMAND MNEMONICS description for infor-
mation about alternate command mnemonics.

e The subsystem selectors and commands are not always identical or inter-
changeable with the displayed menu or menu commands. For example,
the Interface subsystem is equivalent to the System menu, and the Meas-
urement subsystem is equivalent to the Function menu.

» Changing the subsystem via the HP-IB never changes the displayed
mene, and changing the displayed menu via HP-IB never changes the
subsystem.

e Queries are not allowed while the instrument is in the Binary output
mode. Any responses from the instrument while in the Binary output
mode will be in binary form; queries requiring a string response will ap-
pear to be incorrect to the controlling program.

e When returning to a previously displayed menu screen, the screen cursor
will be in the position it was in before leaving the menu.

5371A COMMAND
DESCRIPTIONS

The following paragraphs describe the 5371A programming commands. The
descriptions begin with the System commands, followed by the subsystem com-
mands grouped according to subsystem in alphabetical order. In most cases,
commands within a subsystemn are in alphabetical order, except in those cases
where functional grouping provides easier reference.

Syntax diagrams for commands within a given subsystem are shown at the
beginning of each subsystem group. Each syntax diagram includes the subcom-
mands and parameters for each command.
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Each command description includes the shortform and longform mnemonics, the
functional descriptor from which the mnemonics are derived (in [brackets]), a
brief description of the command function, operation, and required parameters
and their ranges, plus an example using HP Series 200/300 BASIC 4.0. All ex-
amples assume that the instrument address is set to 03.

In a few cases, the function descriptor is clarified by additional words which are
oot part of the command mnemonics. In these cases, the extra words are shown
in parentheses within the brackets. For example:

Shortform: MATH [MATH (modifiers)]
Shortform: REST [RESTart (measurement)]
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SYSTEM COMMANDS

The System commands control general instrument functions and may be issued
at any time, i.e., they can be called from any subsystem. System commands do
not change the subsystem selection; when the system command has been ex-
ecuted, the 5371A will return to the subsystem that it was in before the system
command was executed.

System commands are divided into two subgroups: 5371A-specific commands
and IEEE common commands. The IEEE common commands include an asterisk
(*) as part of their command mnemonic. The IEEE common commands function
in the same way as system commands, except that they do not have longform
command mnemonics. For case of reference, all of the IEEE common commands
are grouped together after all of the 5371A-specific commands, with each sub-
group being in alphabetical order.

Refer to Figure 2-2 for system command syntax diagrams.

F
( N N ]
SYSTEM COMMANDS }—L—b( ABORt -} A aag!
——>< CANCel } il
—{ ClLEcr } "

1
—’(DATe)—Pg sep ‘?—b-k year _arg H 565 H month_org H sep H day_arg Irb-

DMSetup >

i

DATe?

1

DSP)—b-! separator HLstrIng_crgE -

DSP?

g

RRZA_Q2

Figure 2-2. System Command Symtax Diagrams
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0 :
rm
-
(V]
¥
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—{MENu)—v{ separator I——bCFORMot) -
FUNCtion
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HELP
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Sl

INPut
iSTate
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NUMeric
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TEST
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SMODe?
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Figure 2-2, System Command Syntax Diagrams (Continued)
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O
SYSTEM COMMANDS j—L—»(SUBSystem?)

—D(TODGyH sep H hr_arg H sep Hm%n_org H sep }—vtsec_org }—»
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*ESE?
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Figure 2.2. System Command Syntax Diagrams (Continued)
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ABOR - Abort
(command)

Shortform: ABOR [ABORt]
Longform: ABORT

The ABORt command aborts a measurement before it is finished. After an
ABORt command is sent, measurement data can be retrieved normally by
making the 5371A a talker. A new measurement can be started by sending the
RESTart command (the aborted measurement cannot be continued).

The HP 5371A will accept an ABORt command only when it is in SINGLE
mode; it will respond to the command only when it is making a measurement
(i.e, when the measurement gate is open). At all other times ABORt will either
not be accepted or will be ignored. SINGLE measurement mode and open meas-
urement gate are indjcated by lighting of their respective LEDs in the INSTRU-
MENT CONTROL portion of the HP 5371A front panel.

Example: OUTPUT 703;"ABCR" - Tells the 5371A to stop the current measure-
ment process.

CANC - Cancel
Hardcopy
(command)

Shortform: CANC [CANCe] (hardcopy}]
Longform: CANCEL

The CANC command is used to cancel the hardcopy output initiated by the Print
(PRIN) or Plot (PLOT) commands. When the 5371A receives the CANC com-
mand, the current printer or plotter output is immediately stopped. Refer to the
PRIN and PLOT command descriptions for additional information.

Example: The following example shows how to use the CANC command with
an HP 9836 computer as the controller. Note that sending “OUTPUT
703;CANC” will not work because the 5371 A is in Talk Only mode while print-
ing or piotting and cannot respond without first being set to Listen mode by the
controller.

10 SEND 7,;UNT MTA LISTEN 3 DATA “CANC”,CHR$(13),CHR$(10)
20 SEND 7;UNT TALK 3

30 WRITEIC 7,23;11

40 END

CLE - Clear
(command}

Shortform: CLE [CLEar]
Longform: CLEAR

The CLEar command performs an operation similar to a Device Clear<DCL> or
Selected Device Clear <SDC>. In response to either the CLEar<DCL>, or
<SDC> message, the 5371A wilk:

o  Clear the input and output buffers.
¢ Discard all deferred commands and queries.
e Terminate any measurement or acquisition process.
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Note that the <DCL> and <SDC> messages (but not the CLEar command) will
also clear a static failure condition and clear the Event Status and Hardware
Status registers.

The CLE command is provided for use by controllers that have a limited HP-IB
control capability. If available, the HP-IB <DCL> or <SDC> messages are the
preferred method for performing a device clear.

Example: QUTPUT 703;"CLE" - Terminates measurements, clears input and
output butfers, and discards all deferred commands and queries.

DAT - System Clock
Date
(command/query)

Shortform: DAT [(system clock) DATe]
Longform: DATE

The DAT command sets the sysiem clock date. The format for setting the date is:
DAT, yyyy mm dd

where yyyy is the year number (19yy), mm is the month number (1 through 12),
and dd is the day number (1 through 31). '

The DAT? query returns a string in the format dd mmm yyyy {(where mmm is
the three-letter month abbreviation rather than a number).

Example: OUTPUT 703;"DAT,1987,8,19" - Sets the system clock date to
August 19, 1987.

OUTPUT 703;"DAT?" - Queries the 3371A for the current system
clock date.

DMS - Default
Measurement Setup
(command)

Shortform: DMS [Default Measurement Setup)
Longform: DMSETUP

The DMS command sets various setup values to default conditions and is
equivalent to pressing the front panel SHIFT, PRESET keys. The default values
set by the DMS command set up the optimum instrument configuration for the
currently chosen Measurement function. Defaults are set for such values as
source channel, sample size, arming (plus associated arming parameters}, as well
as input channel specifications (trigger modes, levels).
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Both general conditions (applying to all measurement types) and specific condi-
tions (applying oaly to certain measurement types) are set. The general condi-
tions set are:

The previous setup is saved in Register 0

Math modifiers are disabled

Statistics are enabled

Limit Testing is disabled

Reference values are set to 0

Channel A Trigger mode is set to Repetitive Auto trigger
Channel B Trigger mode is set to Repetitive Auto trigger
Channel A Attenuation is set to X1

Channel B Attenuation is set to X1

The Numeric display is chosen, showing Results + Statistics

Measurement Sample Size is set to 50 (measurements per block)
except for Peak Amplitude measurements where Measurement
Sample Size is set to 1.

e Block Size is set to 1 (number of measurement blocks)
Refer to Appendix B for the specific default conditions set by the DMS com-
mand for each measurement type.

e & & & & 2 & 5 & o »

Example: OUTPUT 703;"DMS" - Sets default conditions for current measure-
ment function.

DSP - Display
(command/query)

Shortform: DSP [DiSPlay]
Longform: DSP

The DSP command writes a quoted string, not including quotes, to the status line
at the top of each menu screen. The DSP? query returns the string last written to
the status line. The returned string may be one that was written with the DSP
command or an internally generated advisory message. Note that two sets of
quotation marks ("".."") are required for sending the display string within the
command string.

Examples: OUTPUT 703;"DSP ““Hello"™™" - Tells the 5371A to display “Hello”
at the top line of the display.

OUTPUT 703;"DSP?" - Queries the status line of the display.
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ERR? - Error?
(query only)

Shortform: ERR? [ERRor?]
Longform: ERROR?

This query pulls the next error number out of the error queue and returns it. The
5371A has an error queue that is 16 errors deep and operates on a first-in first-
out basis. Successively sending the ERR? guery returns error numbers in the
order that they occurred until the queue is empty. Any further queries then return
“0” until another error is detected. See Appendix C for a list of error numbers
and a description of each error.

Example: OUTPUT 703;"ERR?" - Queries the 5371A for the next error number
in the error queue.

KEY - Key Simulation
(command/query)

Shortform: KEY [KEY simulation]
Longform: KEY

The KEY command simulates the pressing of a front panel key. Keys may be
pressed in any order that is legal for normal front panel operation. When using
this command, be sure that the instrument is in the desired state before “press-
ing” a key. The key codes and their front panel function equivalents are listed in
Table 2-4.

The KEY? query returns a list of the last 20 keys that have been pressed (or Jess
if 20 keypresses have not occurred). If more than 20 keys have been pressed,
only the last 20 keypresses are returned; those previous to the last 20 are lost. If
no keys have been pressed (such as after power-up) or if a PRESET is per-
formed, the KEY? query will return “NONE”.

Examples: OUTPUT 703;"KEY,39" - “Presses” the HELP menu key.

OUTPUT 703;"KEY?" - Queries the 5371A for the last 20 keys
that were pressed.

NOTE

The MANUAL ARM key (key 68 in Table 2-4) provides two functions:

¢ Provides manual control of the measurement gate for totalize
measurements using MANUAL arming mode. This is the only
measurement and arming mode for which this key performs a
manual arm function,

e Aborts a measurement in progress. The Abort function will be
performed for all measurement and arming modes cther than the
one described above. This function is identical to using the
ABOR! command.
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Table 2-4. Key Number Assignments

Key Number Key Function Key Number Key Function
1-23, 30-31 not used 53 EXP
24 softkey 1 34 BACKSPACE
25 softkey 2 55 LAST VALUE
26 softkey 3 56 UP cursor
27 softkey 4 57 RIGHT cursor
28 softkey 5 38 DOWN cursor
29 softkey 6 59 LEFT cursor
32 FUNCTION menu 60 NUMERIC menu
33 MATH menu 61 GRAPHICS menu
34 INSTRUMENT STATE 62 STATUS menu
menu
35 TEST menu 63 PRINT
36 INPUT menu 64 SHIFT
37 GRAPH FORMAT menu 65 LOCAL
38 SYSTEM menu 66 RESTART
39 HELP menu 67 SINGLE/REPET
40-49 digits 0-9 68 MANUAL ARM (see note)
50 . (decimal point) 69 SAVE
51 +/- (plus/minus) 70 RECALL
52 ENTER 71 PRESET
LOC - Local Shortform: LOC [LOCal]
(command) Longform: LOCAL

The LOC command returns the instrument to Local (front panel) operation. The
LOCAL command performs a similar operation to the Clear Lockout/Set Local
HP-IB message. This command is provided for controllers with limited HP-IB
control capability. The HP-IB Clear Lockout/Set Local message is the preferred
method of switching the instrument from Remote to Local and clearing the Local

Lockout.

Example: OUTPUT 703;"LOCAL" - Switches the 5371A from Remote to Local
and clears the Local Lockout condition.
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MEN - Select Menu
(command/query)

Shortform: MEN [(select) MENu]
Longform: MENU

The MEN command is used to select one of 11 different menus to be displayed
on the screen. The Menu ¢command parameters and their corresponding screen
menus are:

Parameter Screen Menu Displayed
FORMat Graph Format
FUNCtion Function
GRAPhics Graphics

HELP Help
INFormation Status

INPut Input

instrument STate Instrument State
MATH Math

NUMeric Numeric
SYSTem System

TEST Diagnostics

The MEN? query returns the name of the currently displayed menu screen.

Examples: OUTPUT 703;"MEN,GRAP" - Tells the 5371A to display the
Graphics menu on the screen.

OUTPUT 703;"MEN?" - Queries the 5371A for the currently dis-
played menu screen.

PLOT - Plot Screen
(command)

Shortform: PLOT [PLOT (screen)]
Longform: PLOT

The PLOT command copies the currently displayed graph to any attached HP
plotier which supports HP-GL (Hewlett-Packard Graphics Language). This com-
mand is available only for Graphics screens, and is equivalent to pressing the
PLOT GRAPH (SHIFT, PRINT) front panel keys. The CANC (CANCel
hardeopy) command can be used to abort the current plot output,

To use the PLOT command, selec: DISPLAY data to be the print source (refer to
the PSO command description).

Example: The following example shows a method for using the PLOT command
with an HP 9836 computer as the controller:

10 SEND 7;MTA LISTEN 3 DATA “PLOT”,CHR$(13),CHRS(10)
20 SEND 7;UNL

30 SEND 7;LISTEN 1

40 SEND 7;TALK 3

50 WRITEIO 7,23;11

60 END
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POD? - Pods
installed?

(query only)

Shortform: POD? [PODs (instalied)?]
Longform: POD?

The POD? query returns a string indicating which input pods are currently in-
stalled (if any) in the front panel. The string returned is:

“HPnnnmnA, HPnnnnnA”

where nnnnn is the Hewlett-Packard model number: 54001, 54002, or 54003.
The first name in the string is the Channel A pod and the second name is the
Channel B pod. If no pod is installed in a given slot, “NONE” is returned in the
appropriate string position.

If Option 460 (Rear Panel Inputs) is installed, the POD? query will return “060”.

Example: OUTPUT 703;"POD?" - Queries the 5371A for the currently installed
input pods.

PRES - Preset
Instrument
(command)

Shortform: PRES [PRESet (instrument)]
Longform: PRESET

The PRESet command resets the instrument to its default settings. This command
performs the same function as the *RST command. Refer to Table 2-5 for a list
of the 5371A preset conditions. Note that the PRESet command will clear the
key queue, but will not clear the error queue (refer to the ERR? and KEY com-
mand descriptions for more information).

Example: OUTPUT 703;"PRES" - Presets the 5371A to default conditions.

HP 5371A — Programming Manual
2-26



Table 2-5. 53714 Preset Conditions

Function, Mode, or Value

Preset State

Measurement Function

Time Interval

Measurement Channel Channel A
Arming Mode Automatic
Block Size 1
Measurement Size 100

Input Mode Separate Inputs
Channe] A Trigger Siope Positive

Channel B Trigger Slope Positive

Channel A Bias Level GND

Channel B Bias Level GND

Channel A Attenuation 1:1 (0 dB)

Channel B Attenuation 1(0dB)

Channel A Trigger Mode Single Auto Trigger
Channel B Trigger Mode Single Auto Trigger
Channel A Manual Trigger Level ov

Channel B Manual Trigger Level ov

Channel A Auto Trigger Level
Channel B Auto Trigger Level

50 % of peak-to-peak amplitude
50 % of peak-to-peak amplitude

External Arm Trigger Level oV
Math Functions (Chan. A) Off
Math Functions (Chan. B) Off
Statistics (Chan. A) Off
Statistics (Chan. B) off
Limit testing (Chan. A) Off
Limit testing (Chan. B) Off
Offset Value (Chan. A) 0
Offset Value (Chan. B) 0
Normalize Value (Chan. A) 1
Normalize Value (Chan. B) 1
Scale Value (Chan. A) 1
Scale Value (Chan. B) 1
Reference Value (Chan. A) 0
Reference Value (Chan. B) 0
Upper Limit Value (Chan. A) 0
Lower Limit Value (Chan. A) 0
Upper Limit Value (Chan. B) 0
Lower Limit Value {Chan. B) 0
Measurement Memory Cleared
Acquisition Mode Repetitive
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PRIN - Print Screen
(command)

Shortform: PRIN [PRINt (screen)]
Longform: PRINT

The PRIN command copies either measurement results or a bit-map of the cur-
rently displayed menu to any attached HP printer with graphics capability. This
command is availabie for all menu screens, and is equivalent to pressing the
front panel PRINT key. The CANC (CANCel hardcopy) command is available
to abort the print output.

To use the PRINt command, use the PSO (Print SOurce) command to select
DISPiay for a copy of the screen menu, or MEASurement for a copy of the
measurement results.,

Example: The following example shows a method for using the PRIN command
with an HP 9836 computer as the controller:

10 SEND 7;MTA LISTEN 3 DATA “PRIN” CHR$(13),CHR$(10)
20 SEND 7,UNL

30 SEND 7;LISTEN 1

40 SEND 7,TALK 3

50 WRITEIO 7,23;11

60 END

REM - Remote
(command)

Shortform: REM [REMolte]
Longform: REMCTE

The REM command sets the 5371A to the Remote mode and sets the Local
Lockout. The REM command performs an operation similar to the HP-IB
Remote message followed by the HP-IB Local Lockout message. This command
is provided for use by controllers that have a limited HP-IB capability. If avail-
able, the HP-IB Remote and Local Lockout messages are the preferred method
of switching the 5371A from Local to Remote and setting Local Lockout. If the
REN (remote enable) control line is false, the 5371A REM command will have
no effect.

Example: OUTPUT 703;"REM" - Switches the 5371A from Local to Remote
and sets Local Lockout.

REST - Restart
Measurement
(command)

Shortform: REST [RESTart (measurement})
Longform: RESTART

The REST command performs the same function as the front panel RESTART
key. When received, this command restarts the measurement process and clears
cumulative results and error messages (the error queue is cleared). The RESTart
command will not clear the key queue and will have no effect on a previously
entered data value,

Example: OUTPUT 703;"REST" - Tells the 5371A 1o restart a measurerment.
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SET - Instrument
Setup
(command/query)

Shortform: SET [(instrument) SETup]
Longform: SETUP

The SET command and SET? query are used to send and receive a learn string
from the instrument. The SET? query returns a learn string containing the instru-
ment setup, in block data format, to the controller (the returned sequence of bytes
must be saved in an array). The returned string uses the same format as required
by the SET command, thus no modifications need be made to the string between
the time it is received after the SET? query and the time it is sent back to the
instrument using the SET command.

Sending the learn string to the instroment with the SET command is similar to
recalling an instrument setup using the *RCL command. Note that the SET? and
SET commands should only be used by experienced programmers. The *SAV
and *RCL commands are easier 10 use for saving and recalling instrument setups.

The SET command restores the settings defined by the array of bytes returned by
the SET? query. The SET command must be followed by a carriage return <CR>
and line feed to signal the instrument that the next data to follow on the bus is
the byte sequence. The setup byte sequence must immediately follow; if some-
thing else is sent (another command or some other form of data), an error will
occur.

The setup data is sent as a binary block in the following form:
<f><non-zero digit><length_word> <DAB>..<DAB>"END

The <non-zero digit> is a single ASCI numeral specifying the number of
words in <length word>.

The <length_word> is an unsigned binary integer that is x digits in length
(where x is specified by the <non-zero digit>) representing the number of
Data Bytes (DAB).

The SET? query causes the 5371A to transmit the current measurement setup o
the external controller in the form of a hinary block of data. The binary block
will be in the form described above, except that the <non-zero digit> will always
be the number 6 and the <length word> will, of course, always be 6 digits in
length.

Examples: The program example on the next page shows how the SET? query
and SET command can be used 1o save and restore an instrument setup:
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10 !Example of learn mode using the SET? query and the SET command
20 !

30 {The SET? gquery reads information frem the 5371A that specifies
40 tall instrument settings for a particular measurement.

50 !The SET command sents the same information that was received
60 tby the SET? query to the instrument—thereby “remembering” the
70 linstrument setups.

80 !

S0 {THE “SET2?"” AND “SET" COMMANDS SHOULD ONLY BE USED BY THE
100 IEXPERIENCED HP-IB PROGRAMMER. THE #“SAVE"” AND #“RECALL"”

110 ICOMMANDS ARE EASIER TO USE AND MAY SERVE YOUR NEEDS.

120 t

130 OPTION BASE 1

140 Ige=7

150 Analyzer=703

160 CLEAR Isc

170 OUTPUT Analyzer; "CLE;PRES"

180 PRINT “MANUALLY SET THE 5371A TO THE DESIRED SETTINGS,”
190 PRINT “PRESS CONTINUE WHEN FINISHED..e:seecaeon- veaaaas”
200 PAUSE

210 ASSIGN €Analyzer TO 703;FORMAT OFF

220 ASSIGN @sSetup buffer TO BUFFER [500]

230 OUTPUT Analyzer;"SET?"

240 ENTER Analyzer USING “%,bA";AS

260 TRANSFER @Analyzer TO €Setup buffer;END,WAIT

261 STATUS €setup buffer,4;Bytes received

270 PRINT “MANUALLY CHANGE THE 5371A TO DIFFERENT SETTINGS,”
280 PRINT “PRESS CONTINUE AND CHECK FOR CORRECT SETTINGS.”
290 PAUSE

300 OUTPUT Analyzer;"SET"

310 Header$="#3"&VALS$ (Bytes_received)

320 CONTROL €sSetup buffer,5;1

330 OUTPUT Analyzer USING +“#,5A";Header$

340 TRANSFER €setup buffer To fAnalyzer

350 PRINT “SET COMMAND FINISHED"

360 END
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SMOD - Sample Mode
(command/query)

Shertform: SMOD [Sample MODe]
Longform: SMODE

The SMOD command is used to determine how often the measurement will be
displayed. This command is equivalent to the front panel SINGLE/REPET key
function. Selecting the REPetitive sample rate will cause the instrument to make
measurements as quickly as possible. Selecting the SINGle sample rate will
cause the instrument to hold off a measurement indefinitely, untii triggered. In
this case, the instrument will display the previous measurement and halt until one
of the following occurs:

e The 3371A receives the *TRG or GET (Group Execute Trigger) com-
mand.

e The 5371A receives the REST (Restart) or PRES (Preset) command.

The SMOD? query returns the currently selected sample mode: “SING” for
single or “REP” for repetitive.

Parameters: {SINGle | REPetitive}

Examples: OUTPUT 703;"SMOD,SING" - Tells the 5371A to display previous
measurement and halt until triggered.

QUTPUT 703;"SMOD?" - Queries the 5371A for the currently
selected sample mode.

SUBS? - Subsytem?
{(query only)

Shortform: SUBS? [SUBSystem?]
Longform: SUBS?

The SUBS? query returns a string indicating the currently selected subsystem.
The string returned will be one of the following:

“DIAG” - Diagnostics subsystem
“GRAP” - Graphics subsystem

“INP” - Input subsystem

“INT” - Interface subsystem

“IST” - Instrument State subsystem
“MEAS” - Measurement subsystem
“NUM” - Numeric subsystem
“PROC” - Process subsystem

Example: OUTPUT 703;"SUBS?" - Queries the 3371A for the currently active
subsystem,
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TOD - System Clock
Time of Day
(command/query)

Shortform: TOD [Time Of Day]
Longform: TODAY

The TOD command sets the system clock time. The format is:
TOD hh,mm,ss

where bh is the hour number (0 through 23), mm is the minutes number (0
through 59), and ss is the seconds number (0 through 59).

The TOD? query returns the current system time in the format hh:mm:ss.

Example: OUTPUT 703;"TOD,11,20,15" - Sets the 5371A system time clock o
11:20 plus 15 seconds.

QUTPUT 703;"TOD?" - Queries the 5371A for the current setting of
the system time clock.

WTS - Wait to Send
(command/query)

Shortform: WTS [Wait To Send]
Longform: WTSEND

The WTS command controls the placement of measurement results into the out-
put buiffer. When the Wait To Send mode is off, and more than one block of
measurements is requested, only the last block of measurement data will be
placed in the output buffer. When Wait To Send mode is on, each black of
measurement data will be placed in the output buffer; the next block will not be
started uintil the last block has been sent.

In Repetitive sample mode (SMOD,REP), with Wait To Send off, the next meas-
urement will start as soon as the current measurement data has been placed in the
output buffer. When Wait To Send is on, the next measurement will start only
after the current measurement data has been sent out over the HP-iB.

The WTS? query returns the current on/off status of the Wait To Send mode: “17

(ON) or “0” (OFF).
Parameters: {ON | OFF}

Example: OUTPUT 703;"WTS,ON" - Turns on the Wait To Send mode.

OUTPUT 703;"WTS?" - Queries the 5371A for the on/off status of
the Wait To Send mode.
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*CLS - Clear Status
(command)

Shortform: *CLS [CLear Status]
Lengform: *CLS

The *CLS command is used to clear the Event Status Register and the Hardware
Status Register, setting all bits in these registers to zero. When the Eveni and
Hardware Status registers are cleared, the corresponding summary messages are
also cleared, thus indirectly clearing the Status Byte Register.

Example: OUTPUT 703;"*CLS" - Clears Event and Hardware Status registers.

*ESE - Event Status
Enable
(command/query)

Shortform: *ESE [Event Status Enable]
Longform: *ESE

The *ESE command is used to set selected bits of the Event Status Enable
register. An enabled (set to 1) bit in the Enable register is ANDed with its cor-
responding bit in the Event Status Register 1o generate a Service Request if an
enabled condition occurs. To enable the register bits, send the *ESE command
with an integer parameter (range 0 to 255) representing the binary-weighted
values of the bits to be set. For example, to set bits 2 and 4, send the decimal
integer 20 (4 + 16) as the parameter.

The *ESE? query returns an integer (NR1 format) that is the decimal equivalent
of the binary-weighted values of the bits that are currently set to 1.

Refer to Section 1 for information about the Event Status Register and Event
Status Enable Register.

Range: 0 to 255

An *ESE command with an owt-of-range value will not cause an
HP 5371A or HP-IB error, but is not recommended.

Examples: OUTPUT 703;"*ESE,36" - Sets bits 2 and 5 of the Event Status
Enable register, thus enabling bit 2 (Query Error) and bit 5 (Command Error) of
the Event Status Register.

OUTPUT 703;"*ESE?" - Queries the 5371A for the contents of the
Event Status Enable register.

*ESR? - Event Status
Register?
(query only)

Shortform: *ESR? [Event Status Register?]
Longform: *ESR?

The *ESR? query returns the contents of the Event Status Register. The value
returned is an integer (NR1 format) that is the decimal equivalent of the binary-
weighted values of the register bits. For example, a value of 36 indicates that bit
2 (Query Error) and bit 5 (Command Error) are set to 1. Upon reading the Event
Status Register, zl] bits in the register are cleared (set to 0).

Example: OUTPUT 703;"*ESR?" - Queries the 5371A for the contents of the
Event Status Register, and clears the register.

HP 5371A — Programming Manual
2-33



*HSE - Hardware
Status Enable
(command/query)

Shortform: *HSE [Hardware Status Enable]
Longform: *HSE

The *HSE command is used to set selected bits of the Hardware Status Enable
register. An enabled (set to 1) bit in the Enable register is ANDed with its
corresponding bit in the Hardware Status Register to generate a Service Request
if an enabled condition occurs. To enable the register bits, send the *HSE com-
mand with an integer parameter (range O to 1023) representing the binary-
weighted values of the bits to be set, For example, to set bits 2 and 4, send the
decimal integer 20 (4 + 16) as the parameter,

The *HSE? query returns an integer (NR1 format) that is the decimal equivalent
of the binary-weighted values of the bits that are currently set to 1.

Refer to Section 1 for information about the Hardware Status Register and
Hardware Status Enable Register.

Range: 0 to 1023

An *HSE command with an out-of-range value will not cause an
HP 5371A or HP-IB error, but is not recommended.

Examples: QUTPUT 703;"*HSE,80" - Sets bits 4 and 6 of the Hardware Status
Enable Register, thus enabling bit 4 (Time Base Error) and bit 6 (Power-On
Failure) of the Hardware Status Register.

QUTPUT 703;"*HSE?" - Queries the 5371A for the contents of the
Hardware Status Enable register.

*HSR? - Hardware
Status Register

(query only)

Shortform: *HSR? [Hardware Status Register?]
Longform: *HSR?

The *HSR? query returns the contents of the Hardware Status Register. The value
returned is an integer (NR1 format) that is the decimal equivalent of the binary-
weighted values of the register bits. For exampie, a value of 80 indicates that bit 4
(Time Base Error) and bit 6 (Power-On Failure) are set to 1. Upon reading the
Hardware Status Register, all bits in the register are cleared (set to 0).

Example: OQUTPUT 703;"*HSR?" - Queries the 5371A for the contents of the
Hardware Status Register, and clears the register.

*IDN? - Instrument
ldentification?

(query only)

Shortform: *IDN? [(instrument) IDeNtification]
Longform: *IDN?

The *IDN? query returns a string containing the model number and firmware
revision code in the form:
"Hewlett-Packard,5371A,0,xxxx"
- where “xxxx” is the datecode of the installed firmware revision.

Example: OUTPUT 703;"*IDN?" - Queries the 5371A for its model number
and firmware revision code.
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*OPC - Operation
Complete
{command/query)

Shortform: *OPC [OPeration Complete]
Longform: *OPC

The *OPC command causes the instrument to generate the Operation Complete
message (OPC, bit 0) in the Event Status Register when all pending selected
device operations have been finished.

The *OPC? query returns a “1” when an operation is complete. Note that the
value returned will always be “1” because the *OPC query is not parsed until all
previous commands have been completed.

Examples: OUTPUT 703;"*0OPC" - Tells the 5371A to set the OPC bit in the
Event Status Register to 1 when all operations are finished.

OUTPUT 703;"*OPC? - Queries the 5371A for operation comple-
tion.

*OPT? - Installed
Options?
(query only)

Shortform: *OPT? [(installed) OPTions?)
Longform: *OPT?

The *QPT? query returns a string indicating which options are installed in the
5371A. The string returned is either “NONE” (no options installed) or “060”(Op-
tion 060 Rear Panel Inputs installed).

Fxample: OUTPUT 703;"*OPT?" - Queries the 5371A for installed options.

*PSC - Power-On
Status Clear
(command/query)

Shortform: *PSC [Power-on Status Clear)
Longform: *PSC

The *PSC command controls the automatic power-on clearing of the Service
Request Enable register, Event Status Enable register, and the Hardware Status
Enable register. Sending the *PSC command with any number that rounds to a
non-zera valase causes the 5371A to clear (set to 0) all bits in the registers at
power-on. Sending “*PSC,0” allows the 5371A to send a Service Request at
power-on if required (and if the appropriate register bits have been enabled).

The *PSC? query returns the value of the Power-On-Clear flag. A returned value
of “0" indicates that the Service Request Enable, Event Status Enable, and
Hardware Status Enable registers will retain their status when power is restored
to the instrument. A returned value of “1” indicates that the three registers will
be cleared when power is restored.

Parameters: {0 | (any non-zero number)}}

Examples: QUTPUT 703;"*PSC,1" - Tells the 5371A to clear the Service Re-
quest Enable, Event Status Enable, and Hardware Status Enable registers at
POWET-0n,

OUTPUT 703;"*PSC?" - Queries the 5371A for the value of the
power-on clear flag.
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*RCL - Recall
Register
(command)

Shortform: *RCL [ReCaLl (register)}
Longform: *RCL

The *RCL command restores the instrument to a previously saved configuration
from a specified savefrecall register. This command is equivalent to the front
panel RECALL key function.

Registers 0 through 9 may be specified. Specifying Register 0 recalls the instru-
ment sctup that existed just prior to invoking the PRES (Preset) or DMS (Default
Measurement Setup) functions. Refer to the *SAV command description for in-
formation about saving to the registers.

Parameters: {0]1]2]3|4|5|6]7|8]|9}

Example: OUTPUT 703;"*RCL,1" - Tells the 5371A to recall a setup from
save-reczall register 1.

*RST - Reset
{(command)

Shortform: *RST [ReSeT]
Longform: *RST

The *RST command resets the instrument to its default settings. This command
performs the same function as the PRESET command. Refer to Table 2-5 for a list
of the 5371A preset conditions.

Note that the *RST command will clear the key queue, but will not clear the
error queue (refer to the ERR? and KEY command descriptions for more infor-
mation).

Example: OUTPUT 703;"*RST" - Resets the 5371A to default conditions.

*SAV - Save Register
(command)

Shortform: *SAV [SAVe (register)]
Longform: *SAV

The *SAV command saves an instrument setup to a specified save/recall register.
This command performs the same function as the front panel SAVE key. All
instrument settings, except the HP-IB configuration, are saved. Registers 1
through 9 may be specified.

Register 0 cannot be specified because it is reserved for automatically storing the
mstrument setup that existed just prior to invoking the PRES (Preset) or DMS
(Default Measurement Setup) functions. Register 0 can be recalled (refer to the
*RCL command description for informatiom about recalling registers).

Parameters: {1}2[3[4]|5]6|7]8]9}

Example: OUTPUT 703;"*SAV,1" - Tells the 5371A to save the current setup
in register 1.
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*SRE - Service
Request Enable
(command/query)

Shortform: *SRE [Service Request Enable]j
Longform: *SRE

The *SRE command sets the bits of the Service Request Enable register. The
command must be sent with a decimal number representing the binary-weighted
values of the bits to be set. For example, sending “*SRE,32” sets bit 5 of the
register to 1, thus enabling bit 5 (Event Status Bit) of the Status Byte register to
generate a Service Request if an event occurs.

The *SRE? query returns the value of the bits in the Service Reguest Enable
register. The returned value is a decimal number representing the binary-
weighted value of the register bits.

Refer to Section 1 for information about using the Status Byte and Service Re-
quest Enable registers.

Range: 010 255

Examples: OUTPUT 703;"*SRE,16" - Sets bit 4 of the Service Request Enable
register to 1, thus enabling bit 4 (Message Available) of the Status Byte register.

QUTPUT 703;"*SRE?" - Queries the 5371 A for the contents of
the Service Request Enable register,

*STB? - Read Status
Byte
(query only)

Shortform: *STB? [(read) STatus Byte}
Longform: *STB?

The *STB query is used to read the Status Byte register and the Master Sum-
mary Status (MSS) bit. The returned value is an integer representing the binary-
weighted values of the register bits. For example, a returned value of “32” indi-
cates that bit 5 (Event Status Bit) of the Status Byte register is set to 1. Sending
the *STB query does not alter the contents of the register.

Example: OUTPUT 703;"*5TB?" - Queries the 5371A for the contents of the
Status Byte register.

*TRG - Trigger
(command)

Shortform: *TRG [TRiGger]
Longform: *TRG

The *TRG command is used to trigger a measurement. This command, with one
exception, has the same effect as the GET (Group Execute Trigger) command.
The exception is for Manual Arm (Totalize} measurements, where the *TRG
command performs the same function as the front panel MANUAL ARM key.

Example: OUTPUT 703;"*TRG" - Tells the 5371 A to take a measurement.
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*TST? - Self-Test
(query only)

Shortform: *TST? [(self) TeST]
Longform: *TST?

The *TST? query initiates a series of self tests which exercise various parts of
the 5371A, and is equivalent to the Self Test selection in the Diagnostic Test
screen. All of the tests performed require no user interaction and do not affect
data stored in RAM. The *TST? query returns a “0” when all tests pass, or
retorns the number and associated message of the first test that fails.

Refer to Appendix D for a description of the tests and their response messages.

Example: OUTPUT 703;"*TST?" - Initiates the self test routine and returns the
pass/fail result.

SUBSYSTEM
SELECTORS AND
COMMANDS

The following paragraphs describe the subsystem commands, grouped by subsys-
tem selector in alphabetical order. In most cases, commands within a subsystem
are in alphabetical order, with a few exceptions where functional grouping
provides easier reference (for example, the commands relating to statistical func-
tions in the PROCess subsystem).

Syntax diagrams for commands within a given subsystem are shown at the
beginning of each subsystem group. For ease of reference, syntax diagrams for
the subsystem selectors are shown in Figure 2-3, with references to the syntax
diagram figures for each of the subsystem command groups.
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(see Figure 2-5)

Q

INFPLt

Q

Instrument STate

instrurment state subsystem commonds‘—f

Q

{see Figure 2-7)

INTerface [y

inferfoce subsystem commands I—J
see Figure 2-B})

MEASurement

019

measurement subsystem cemmands }‘—j
(see Figure 2-9)

NUMeric i -
nurneric subsystem commands I——J
{see Figure 2-10)
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Figure 2-3. Subsystem Selector Syntax Diagrams
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DIAGNOSTIC TEST The Diagnostic Test (DIAG) subsystem performs many diagnostic tests on the
(DIAG) SUBSYSTEM 5371A to verify functionality and identify faulty parts or assemblics. These diag-
COMMANDS nostic functions are identical to those available via the front panel TEST menu

screen. A subset of these tests is automatically executed during the power-on
initialization of the 5371A.

Syntax diagrams for the Diagnostic Test subsystem commands are shown in Fig-
ure 2-4. The following paragraphs describe how to use the Diagnostic Test sub-
system commands to control diagnostic testing of the instrument. Refer to Ap-
pendix D for a description of the tests which can be executed.

{ DIAGnosiics }J(' ]
L-—C}-—»{ CONTinue )

Y

t»{ TEST? } >
—*( UFAIl )—i-l separater L[: ON) F >
UFAjI? @

RR4_07

Figure 2-4. Diagnostic Subsystem Syntax Diagrams
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CONT - Continue
Test
(command)

Shortform: CONT [CONTinue (test)]
Longform: CONTINUE

The CONTinue command continues execution of a test suspended by the PAUSe
command.

Example: OUTPUT 703;"DIAG;CONT" - Tells the 5371A to continue the last
diagnostic test before the PAUSe command.

PAUS - Pause Test
(command)

Shortform: PAUS [PAUSe (test)]
Longform: PAUSE

The PAUSe command pauses the currently running test until a CONTinue com-
mand is received.

Example: OUTPUT 703;"DIAG;PAUS" - Tells the 5371A to pause the current
diagnostic test.

STOP - Stop Test
(command)

Shortform: STOF [STOF]
Longform: STOP

The STOP command terminates the execution of the currently running diagnostic
test.

Example: OUTPUT 703;"DIAG:STOP" - Tells the 5371A. to terminate the cur-
rently running test.

TEST - Run Test
(command/query)

Shortform: TEST [(run) TEST)
Longform: TEST

The TEST command executes the diagnostic corresponding to the test number
sent with the command. The test numbers are:

Test Number Test Name Test Number Test Name
1 Self Test 12 CRT RAM
2 Time Base 13 LED lLatch
3 input Pods 14 CRT Controller
4 Input Amplifiers 15 Key Controller
5 Count ICs 16 DMA Controlier
6 Gate Timer 17 Front Panel
7 Measurement RAM 18 CRT Adjustment
8 System ROM 19 CRT Video Pattern
9 System RAM 20 External Amplifier
10 Timer 21 Calibrate Interpolator
11 Real Time Clock
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The TEST? query returns the PASS/FAIL status and message of the last diagnos-
tic test that was run.

Examples: OUTPUT 703;"DIAG;TEST,12" - Tells the 5371A to execute the
CRT RAM diagnostic test.

OUTPUT 703;,"DIAG;TEST?" - Queries the 5371A for the status and
message of the last test.

UFA - Run Until Fail
(command/query)

Shortform: UFA [(run) Until FAil]
Longform: UFAIL

The UFA command is used to select the Until Fail testing mode. In this mode,
the 5371 A will continue running a diagnostic test until a failure occurs, at which
point the test is paused. To enable the Until Fail mode, send “ON”; to turn off
the mode, send “OFF”.

After a test has been paused, it can be continued by sending the CONTinue
command or by pressing the “Run” softkey on the displayed test screen.

The UFA? query returns the current on/off status of the Until Fail mode: “1”

(ON) or “0” (OFF).
Parameters: {ON | OFF}

Examples: OUTPUT 703;"DIAG;UFA,ON" - Telis the 5371A to run the cur-
rently selected diagnostic test and pause if a failure occurs.

OUTPUT 703;"DIAG;UFA?" - Queries the 5371A for the current
on/off status of the Until Fail mode.
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GRAPHICS (GRAP) The Graphics (GRAP) subsystem provides the ability to display measurement

SUBSYSTEM
COMMANDS

results in histogram, time variation, or event timing graphs. Also provided are
options for examining graph data and changing graph display parameters. The
graphics subsystem functions are equivalent to the functions available via the
front panct GRAPHICS menu screen, Syntax diagrams for the Graphics subsys-
tem commands are shown in Figure 2-5 through Figure 2-5¢.

NOTE

For most commands, “1” and “0" will be accepted interchangeably for
“‘ON” and “OFF". However, this is not true for commands of the
GRAP subsystem. For these commands “ON” and “OFF” must be
used. Using “1” or “0” will cause an error.
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Figure 2-5. Graphic Subsystem Symtax Diagrams
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Figure 2-5. Graphic Subsystem Syntax Diagrams (Continued)

HP 5371A — Programming Manual
2-45




CONTINUED

Y

{ GRAPhic }

‘»@——-{ MRATe? )

-—l'( MRIGHt H sepgrator }—@

_,( MUP )—PI seporator H_T‘TM

—'( OUTLine )—FJI separator ON

OFF
t—»{ QUTLine? }

—{ PDEViction? }

—*( SELect H separater J DISPlay yy

——={ SGRaph? }

1
—N( SMARKer H separator J BLACK

WHITe
—{ SMARker? }

—+{( S5CRoll }—+| seporator LT )
s RiCH!

Y

—— TVARiation  Sublevel E—

—( UPDate )—'-‘ separaior ; WHIiLe I

AFTer
“w{" UPDgte? }

RRGRAZQ2

Figure 2-5. Graphic Subsystem Syntax Diagrams (Continued)
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Figure 2-5. Graphic Subsystem Syntax Diagrams (Continued)
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CDAT
Connect data on/off
(command/query)

Shortform: CDAT [(turn) Connect DATa {on or off)]
Longform: CDATA

The CDATa command enables or disables data connection on the Time Variation
graph. When Connect Data is on, successive measurement data points within a
block are connected.

The CDATa? query returnis the currently selected Connect Data Mode.,
Parameters: {ON | OFF}

Examples: OUTPUT 703;“GRAP;CDAT,ON” - Turns the Connect Data
feature on.

OUTPUT 703;*GRAP;CDAT?” - Queries for current Connect
Data status.

COPY

Copy Graph to
Memory
(command)

Shortform: [COPY (main graph to memory)]
Longform: COPY

The COPY command copies the currently displayed Main graph to memory. Any
applied zooming and scrolling attributes are stored. Later, you can re-display a
stored graph using the SGRaph command. You can re-display a single stored
graph or if you operate in dual-display mode you can choose to display both
main and memory graphs.

Example: OUTPUT 703;“GRAP;COPY" Copies the current Main display
graph to memory.

ETIMe
Event Time
(command)

EVT1?
Event Count on
First Channel

(query only)

Shortform: ETIM [Event TIMe]
Longform: ETIME

The ETIMe command selects the Event Time graph sublevel. Additional sublevel
commands control Event Time graph features

An Event Time graph plots measurement start and Stop occurrences versus time.
This graph is only available for Time Interval measurements.

Example: OUTPUT 703;“GRAP;ETIM;XMSC,0ON” - Sets Event Time as
graph sublevel and sets the X-axis Manual Scale mode on.

Shortform: EVT1? [EVenT 17]
Longform: EVT1?

The EVT1? gquery returns the current event count on the first channel. The first
channel is defined as the first channel in the source equation (for instance A is
the first channel in the source equation A—B).

Example: OUTPUT 703;“GRAP;ETIM;EVT1?” - Queries for the current
event count of the first channel.
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EVT2?
Event Count on
Second Channel

(query only)

XARH
X-axis Auto Range
Hold (command)

XMAX
Set X-axis Maximum
(command/query)

XMIN
Set X-axis Minimum
(command/query)

Shortform: EVT2? {EVenT 27]
Longform: EVT2?

The EVT2? query returns the current event count on the second channel. The
second channel is defined as the second channel in the source equation (for in-

stance B is the second channel in the source equation A—B).

Example: OUTPUT 703;*GRAP;ETIM;EVT2?” - Queries for the current
event count of the second channel.

Shortferm: XARH [X-axis Auto Range Hold)
Longform: XARHOLD

Use the XARHold command to copy the current X-axis values to the Manual
Scaling parameters.

Example: OUTPUT 703;“GRAP;ETIM;XARH” - Copies current X-axis
values to the Manual Scaling parameters.

Shortform: XMAX [X-axis MAXimum (value)]
Longform: XMAXIMUM

Use the XMAXimum command to set the X-axis maximum value.
The XMAXimum? query returns the X-axis maximum value.
Range: 0 to 1E+8 seconds

Examples: OUTPUT 703;“GRAP;ETIM;XMAX 2.0” - Sets the X-axis
maximum value to 2.0 seconds.

OUTPUT 703;*GRAP;ETIM; XMAX?” - Queries for the cutrent
X-axis maximum value.

Shortform: XMIN [X-axis MINimum (value)}
Longform: XMINIMUM

Use the XMINimum command to set the X-axis minimum value.
The XMINimum? query returns the X-axis minimum value,
Range: 0 to 1E+8 seconds

Examples: OQUTPUT 703;"GRAP;ETIM; XMIN,0" - Sets the minimum X-axis
value to (.0 seconds.

OUTPUT 703;"GRAP:ETIM; XMIN?" - Queries for the current
X-axis minimum value.

HP 5371A — Programming Manua)
2-50



XMRH Shortform: XMRH [X-axis Marker Range Hold]
X.axis Marker Longform: XMRHOLD

Range Hold Use the XMRHold command to copy marker valugs to Manuval Scaling
(command) parameLers.

Example: QUTPUT 703;“GRAP;ETIM; XMRH” - Copy marker values to
Manual Scaling parameters.

XMSC Shortform: XMSC [X-axis Manual Scaling]
X-axis Manual Scale Longform: XMSCALE
(command/query)

Use the XMSCale command to set the X-axis Manual Scaling on or off.
The XMSCale? query returns the current Manual Scaling status.
Parameter: {ON | OFF}

Examples: CUTPUT 703;“GRAP;ETIM;XMSC,ON” - Sets X-axis Manual
Scaling on.

OUTPUT 703;“GRAP:ETIM; XMSC?” - Queries for the current
Manual Scaling status.

GDIS Shortform: GDIS [Graphic DISplay)
Graphic Display Longform: GDISPLAY
(command/query)

Use the GDISplay command to choose the displayed graph.
Parameters: {HISTogram | TVARiation | ETIMe }

Examples: QUTPUT 703;“GRAP;GDIS HIST” - Selects Histogram as the

displayed graph.
OUTPUT 703;“GRAP;GDIS?” - Queries for the currently
displayed graph.

GRID Shortform: GRID

Grid Longform: GRID

(command/query) Use the GRID command to turn the Grid display on or off. The GRID? query

returns the currently selected Grid display mode.,
Parameters: {ON | OFF}
Examples: OUTPUT 703;“GRAP;GRID,ON” - Turn the Grid display on.

OUTPUT 703;“GRAP;GRID?” - Queries for the current status of
grid display.
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HIST
Histogram
(command)

BWID
Set Bin Width
(command/query)

XARH
X-axis Auto Range
Hold {(command)

XMIN
Set X-Axis Minimum
(command/query)

Shortform:
Longform:

HIST [HISTogram]
HISTOGRAM

The HISTogram command selects the Histogram sublevel. Additional sublevel
commands control Histogram graph features.

Example:

Shortform:
L ongform:

OUTPUT 703;“GRAP;HIST; YMSC,0ON” - Turns Y-axis Manual
Scaling on.

BWID [(set) Bin WIDth]
BWIDTH

Use the BWIDth command to set the desired Bin Width for Histogram graphs.

Range:

Examples:

Shortform:
Longform:

2E-10 to 1E+24

OUTPUT 703;“GRAP;HIST;BWID,2E-10” - Sets Bin Width to
200 pS.

OUTPUT 703;“GRAP;HIST;BWID?” - Queries for the current Bin
Width value.

XARH [X-axis Auto Range Hold]
XARHOLD

Use XARHold to copy the current X-axis values to manval scaling parameters.
This copies the X-axis minimum and maximum values and uses them to set up
KMINimum and BWIDth parameters.

Example:

Shortform:
Longform:

OUTPUT 703;“GRAP;HIST;XARH” - Copies current X-axis values
to the Manual Scaling parameters.

XMIN? [X-axis MINimum (value}]
XMINIMUM

Use the XMINimem command to set the Histogram X-axis minimum value.

The XMINimum? query returns the current X-axis minimum value.

Positive Range: 1E-12to 1E+24and 0

Negative Range: -1E24 to ~1E-12

Examples:

OUTPUT 703;“GRAP;HIST; XMIN, 1E+6” - Sets the X-axis
minimum value to 1E+6.

OUTPUT 703;“GRAP;HIST; XMIN?” - Queries for the current
X-axis minimum vaiue.
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XMRH

X-axis Marker
Range Hold
(command)

XMSC

X-axis Manual Scale

(command/query)

YARH

Y-axis Auto
Range Hold
(command)

YMAX

Y-axis

Maximum Value
(command/query)

YMRH

Y-axis Marker
Range Hold
(command)

Shortform: XMRH [X-axis Marker Range Hold]
Longform: XMRHOLD

The XMRHoeld command presets XMINimum and XMAXimum to the vertical
marker values.

Example: OUTPUT 703;"GRAP;HIST; XMRH" - Copies marker values to
Manual Scaling parameters.

Shortform: XMSC [X-axis Manual SCale]
Longform: XMSCALE

Use the XMSCale command to turn X-axis Manual Scaling on or off.
The XMSCale? query requests the current X-axis Manual Scaling status.
Examples: OUTPUT 703;“GRAP;HIST; XMSC,ON" - Sets Manual Scaling on.

OUTPUT 703;“GRAP;HIST; XMSC?” - Queries for the current
X-axis Manual Scaling status.

Shortform: YARH [Y-axis Auto Range Hold]
Longferm: YARHOLD

Use YARHold to copy the current Y-axis values to the Manual Scaling
parameters.

Example: OUTPUT 703;“GRAP;HIST,; YARH" - Copy Y-axis values to
Manual Scaling parameters.

Shortform: YMAX [Y-axis MAXimum (value))
Longform: YMAXIMUM

Use the YMAXimum command to set the Histogram Y-axis maximum value.
The YMAXimum? query returns the current Y-axis maximum value.
Range: 5t 1E+12

Examples: OUTPUT 703;“GRAP;HIST; YMAX,1000” - Sets Y-axis maximum
value to 1000,

QUTPUT 703;“GRAP;HIST; YMAX?” - Queries for the current
Y-axis maximum value.

Shortform: YMRH [Y-axis Marker Range Hold]
Longform: YMRHOLD

Use the YMRHold command to copy marker values to Manual Scaling
parameters.

Example: OUTPUT 703;“GRAP;HIST;YMRH" - Copy markers.
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YMSC

Y-axis Manual
Scaling
(command/query)

Shortform: YMSC [Y-axis Manual SCaling]
Longform: YMSCALE

Use YMSCale to turn the Y-axis Manual Scaling on or off.
The YMSCale? query returns the current Y-axis Manual Scaling status.
Parameters: {ON | OFF}

Examples: OUTPUT 703;“GRAP;HIST,; YMSC,ON” Sets Y-axis Manual
Scaling on.

OUTPUT 703;“GRAP;HIST; YMSC?” - Queries for the current
Y-axis Manual Scaling status.

HMAX?
Histogram Maximum
Value

(query only)

Shortform: HMAX? [Histogram MAXimum (value)]
Longform: HMAXIMUM?

Use HMAXimum? to query the current Histogram maximum value. This query
returns valid results only when the Marker Display Mode (MDM) is STATistics.

Example: QUTPUT 703;*GRAP;HMAX?” - Queries for the current
Histogram maximum x-axis value of a bin with data between
the markers.

HME?
Histogram Mean
Value

(query only)

Shortform: HME? [Histogram MEan (value}]
Longform: HMEAN?

Use HMEan? to query the statistical mean of a Histogram. The mean is calcu-
lated on the data between the markers. This query returns valid results only when
the Marker Display Mode (MDM) is STATistics.

Example: OUTPUT 703;“GRAP;HME?” - Queries for the current Histogram
Mean value.

HMIN?
Histogram
Minimum Vaiue

(query only)

Shortform: HMIN? [Histogram MINimum (value)]
Longform: HMINIMUM?

Use HMINimum? to query the current Histogram minimum value. This query
returns valid results only when the Marker Display Mode (MDM) is STATistics.

Example: OUTPUT 703;“GRAP;HMIN?” - Queries for the current Histogram
minimum x-axis value of a bin with data between the markers.

HP 5371A — Programming Manual
2-54



HSD?
Histogram Standard
Deviation Value

Shortform: HSD? [Histogram Standard Deviation]
Longform: HSDEV?

Use HSDeviation? to query the Histogram standard deviation value. The standard

(query onIY) deviation is calculated on the data between the markers. This query returns valid
results only when the Marker Display Mode (MDM) is STATistics.
Example: OUTPUT 703;“GRAP;HSD?” - Queries for the current Histogram
Standard Deviation value.
MCEN? Shortform: MCEN? [Modulation CENter {value)]
Modulation Longform: MCENTER?

Center Value
(query only)

The MCENter? query returns the modulation center value, The result is obtained
by analyzing the data between the vertical display markers for maximum Y-axis
peaks. The center value is the midpoint between the peaks. It is calculated as one
of the results when MDMode equals MODulation.

Example: QUTPUT 703;“GRAP;MCEN?” - Queries for the Modulation
Center value.

MDM

Marker

Display Mode
(command/query)

Shortform: MDM [Marker Display Mode]
Longform: MDMODE

The MDMode command sets the Marker Display Mode to MARKer, DELTa,
STATistics or MODulation.

MARKer — Marker coordinates (X and Y)

DELTa — marker values (Delta X and Y between the two markers)
STATistics - (between the two markers)

MODulation — parameters (between the two markers)

Parameters: {MARKer | DELTa | STATistics |
MODulation}

Examples: OUTPUT 703;“GRAP;MDM,MARK” - Sets Marker Display Mode
to Marker.

OUTPUT 703;“GRAP;MDM?” - Queries for current Marker
Display Mode.

HP 5371A — Programming Manual
2-55



MDOW
Move Marker Down

Shortform: MDOW [(move) Marker DOWn)]
Longform: MDOWN

(command) Use MDOWn to move the graphics display marker down. This simulates using
the front panel knoeb. The complementary command is MUP.
Range: 1t0 180
Example: OUTPUT 703;“GRAP;MDOW,40” - Moves marker down 40
pixels.
MEM Shortform: MEM [MEMory (graph)]
Memory Graph Longform: MEMORY
(command) The MEMory command selects the Memory Graph sublevel.
Example: OUTPUT 703;“GRAP;MEM?” - Selects the Memory Graph sublevel.
XMAX? Shortform: XMAX? [X-axis Maximum (value)]
X-Axis Maximum Longform: XMAXIMUM?
(query only) Use XMAXimum? to query the X-axis maximum value for the Memory Graph.
Example: QUTPUT 703;“GRAP:MEM;XMAX?” - Queries for current
X-axis maximum value.
XMIN? Shortform: XMIN? [X-axis MINimum (value)]
X-Axis Minimum Longform: XMINIMUM?
(query only) Use XMINimum? to query the X-axis minimum value for the Memory Graph.
Example: OUTPUT 703;*GRAP:MEM;XMIN?” - Queries for current X-axis
minimum value.
YMAX? Shortform: YMAX? [Y-axis MAXimum (value)]

Y-Axis Maximum?
(query only)

YMIN?
Y-Axis Minimum?
(query only)

Loagform: YMAXIMUM?
Use YMAXimum? to query the Y-axis maximum value for the Memory Graph.

Example: OUTPUT 703;“GRAP;MEM;YMAX?” - Queries for current
Y-axis maximum value.

Shortform: YMIN? [Y-axis MINimum (value)]
Longform: YMINIMUM?

Use YMINimum? to query the Y-axis minimum value for the Memory Graph.

Example: QUTPUT 703;“GRAP;MEM;YMIN?” - Queries for current Y-axis
minimum value
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MGR
Main Graph
(command)

XMAX?
X-Axis Maximum?
(query only)

XMIN?
X-Axis Minimum?
(query only)

YMAX?
Y-Axis Maximum?
(query only)

YMIN?
Y-Axis Minimum?
(query only)

Shortform: MGR [Main GRaph]
Longform: MGRAPH

The MGRaph command selects the Main graph sublevel.

Example: OUTPUT 703;“GRAP;MGR” - Selects the Main Graph sublevel.

Shortform: XMAX? [X-axis MAXimum (value}]
Longform: XMAXIMUM?

Use XMAXimum? to query the X-axis maximum value for Main Graph.

Examples: OUTPUT 703;“GRAP;MGR;XMAX?” - Queries for current X-axis
maximum value.

Shortform: XMIN? [X-axis MINimum (value}]
Longform: XMINIMUM?

Use XMINimum? to query the X-axis minimum value for the Main Graph.

Example: OUTPUT 703;“GRAP;MGR;XMIN?” - Queries for current X-axis
minimum value.

Shortform: YMAX? [Y-axis MAXimum (value)]
Longform: YMAXIMUM?

Use YMAXimum? to query the Y-axis maximum value for the Main Graph.

Example: OUTPUT 703;“GRAP;MGR;YMAX?” - Queries for current Y-axis
maximum value.

Shortform: YMIN? [Y-axis MINimum (value}]
Longform: YMINIMUM?

Use YMINimum? to query the Y-axis minimum value for the Main Graph.

Example: OUTPUT 703;“GRAP;MGR;YMIN?” - Queries for current Y-axis
minimum value

MLEF
Move Marker Left
(command)

Shortform: MLEF [(move) Marker LEFt]
Longform: MLEFT

Use MLEFt to move the graphics display marker left. This simulates using the
front panel knob. The complementary command is MRIGht.

Range: 110248
Example: OUTPUT 703;“GRAP;MLEF,80” - Moves the marker left 80

display points. For Histograms, this is 80 bins, for Time Variation
or Event Time this is 80 display columns.
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NOTE

If MNEXT,PIXEL is set before the MLEF command is issued, the
MLEF command moves the marker N pixels to the left, where N is
the parameter sent with the MLEF command.

If MNEXT.MEAS is set before the MLEF command is issued, the
MLEF command moves the marker one data point to the left, and the
parameter sent with MLEF is ignored.

MMAX

Move Marker to
Maximum Value
(command)

Shortform: MMAX [(move) Marker (to) MAXimum]
Longform: MMAXIMUM

Use the MMAXimum command to move the marker to the maximum value dis-
played. For a Histogram, this is the maximum bin beight displayed; for a Time
Variation graph this is the maximum Y-value, which is the maximum measured
value

Example: OUTPUT 703;“GRAP;MMAX” - Move marker to maximum value.

MMIN

Move Marker to
Minimum Value
(command)

Shortform: MMIN {(move) Marker (to} MINimum)
Longform: MMINIMUM

Use the MMINimum command to move the marker to the minimum value dis-
played. For a Histogram, this is the minimum bin height displayed; for a Time
Variation graph this is the minimum Y-value, which is the minimum measured
value,

Example: OUTPUT 703;“GRAP;MMIN” - Move marker to minimum value.

MMOV

Copy Inactive Marker
to Active

(command)

Shortform: MMOV [Marker MOVe (to position of active marker)]
Longform: MMOVE

Use the MMOVe command to move the inactive marker to the active marker
position.

Example: QOUTPUT 703;“GRAP;MMOV” - Move inactive marker to active
marker position.
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MNEX

Set Marker Next
Mode
(command/query)

Shortform: MNEX [Marker NEXt]
Longform: MNEXT

Use the MNEXt command to set the marker control mode to move-marker-to-
next where next means either a pixel or a data point. On a Time Variation graph,
if data points are far apart and you always want the marker on a data point, use
(next) MEASurement. Conversely, to get the marker in a place between data
points, use (next) PIXel.

The MNEX1? query returns the Marker Next status.
Parameters:{MEASurement | PIXel}

Examples: OUTPUT 703;*GRAP;MNEX PIX” - Sets marker to move to next
pixel.

OUTPUT 703;“GRAP;MNEX?” - Queries for the current Marker
Next mode.

MNUM?
Get Measurement
Number

(query only)

Shortform: MNUM? [Measurement NUMber]
Longform: MNUMBER?

The MINUMber? query requests the measurement number associated with the
active vertical marker. This command is only relevant for Time Variation or
Event Time graphs.

Example: OUTPUT 703;*GRAP,MNUM?” - Queries for the current
measurement number associated with the active vertical marker.

MCR
Marker Orientation
(command/query)

Shortform: MOCR [Marker ORientation]
Longform: MORIENT

The MORient command is used to select the vertical or horizontal marker orien-
tation.

The MORient? query returns the current marker orientation.
Parameters: { VERTical | HORizontal}

Examples: OUTPUT 703;“GRAP;MOR,VERT” - Sets Marker Orientation o
vertical.

OUTPUT 703;“GRAP;MOR?” - Queries for the current Marker
QOrientation.
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MRAT?
Get Modulation Rate

(query only)

Shortform: MRAT? [(get) Modulation RATe]
Longform: MRATE?

The MRATe? query returns the Modulation Rate value. This result is obtained
by analyzing the data between the vertical display markers to arrive at an es-
timate of the modulation rate. Partial periods between the markers do not detract
from the accuracy of this estimate. Modulation parameters are calculated when
the Marker Display Mode has been set to Modulation.

If the HP 5371A cannot compute the modulation rate, the value —1 is returned.

Example: OUTPUT 703;*GRAP;MRAT?” - Queries for the Modulation Rate.

MRIG Shortform: MRIG [(move) Marker RIGht]
Move Marker Right Longform: MRIGHT
(command) Use MRIGht to move the graphics display marker right. This simulates using the
front panel knob. The complementary command is MLEFt.
Range: 1to0248
Example: OUTPUT 703;“GRAP;MRIG,40” - Moves the marker right 40
display points.
NOTE
If MNEXT,PIXEL is set before the MRIG command is issued, the
MRIG command moves the marker N pixels to the right, where N is
the parameter sent with the MRIG command.
If MNEXT,MEAS is set before the MRIG command is issued, the
MRIG command moves the marker one data point to the right, and
the parameter sent with MRIG is ignored.
MUP Shortform: MUP [(move) Marker UP]
Move Marker Up Longform: MUP
(command)

Use MUP to move the graphics display marker up. This simulates using the front
panel knob. The complementary command is MDOWn,

Range: 110180

Example: OUTPUT 703;“GRAP;MUP,40” - Moves marker up 40 pixels.
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ouTL
Outline Mode
(command/query)

Shortform: OUTL [OUTLine {mode)]
Longform: OQUTLINE

This command applies to Histograms. It turns outline mode on or off. When
OUTLine is on, the instrument displays only the silhouette of a Histogram
{Meaning only the tops of the Histogram bins are drawn, connected vertically as
required.) Conversely, setting OUTLine off draws lines from the top of each
respective bin to the Histogram base (stated another way, the right and left sides
of the bin extend from top to botiom). The query form asks for the current set-
ting.

The panorama graph is always drawn in OUTLine cn mode.

The QUTLine? query returns the Qutline Mode status.

Parameters:{ON | OFF}

Examples: QUTPUT 703;*GRAP;OUTL,ON” - Turns Outline Mode on.

QUTPUT 703;*GRAP;OUTL?” - Queries for current Cutline Mode.

PDEV?
Peak Deviation

(query only)

Shortform: PDEV? [Peak DEViation]
Longform: PDEViation?

Use the PDEViation? query to obtain the peak deviation value. This result is
obtained by analyzing the data between the vertical display markers to arrive at
an estimate of the maximum Y-axis peaks. The returned value is the (maximum
pasitive peak) minus {maximum negative peak).

Modulation parameters are calculated when the Marker Display Mode has been
set to Modulation.

Example: OUTPUT 703;“GRAP;PDEV?” - Queries for current Peak
Deviation value.

SEL

Select Graph Menu
Level
(command/query)

Shortform: SEL [SELect (graph menu)]
Longform: SELECT

Use the SElect command to select the graph memu level. Five options are
available.

¢ MAIN

¢ MARKer
¢ ZOOM

e SCAle

e DISPlay

The SELect? guery requests current the menu level displayed.

HP 5371A — Programming Manual
2-61



Parameters: {MAIN | MARKer | ZOOM | SCALe |
DISPlay}

Examples: OUTPUT 703;“GRAP;SEL,ZOOM” - Selects ZOOM level
softkeys.

OUTPUT 703;“GRAP;SEL?” - Queries for current Graph menu
softkey level.

SGR
Show Graph
(command/query)

Shortform: SGR [Show GRaph]
Longform: SGRAPH The SGRaph command selects from three types of
displays:

e«  Main graph only
e Memory graph only
e Main and Memory simultaneously.

The SGRaph? query returns the current graph display selection.
Parameters: {MAIN | MEM | BOTH}

Examples: OUTPUT 703;“GRAP;SGR,MAIN” - Selects display of Main
grapfr.

OUTPUT 703;“GRAP;SGR?” - Queries for current graph display
selection.

SMAR
Select Active Marker
{command/query)

Shortform: SMAR [Select (active) MARker]
Longform: SMARKER

The SMARker command selects the active marker. There are two choices.
e BLACk
e WHITe

The SMAR? query returns the current active marker color.
Parameters: {BLACk | WHITe}

Examples: OUTPUT 703;“GRAP;SMAR,BLAC” - Sets active marker to
Black.

OUTPUT 703;“GRAP;SMAR?” - Queries for current active marker
color.
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SSCR
Screen Scroll
{command)

Shortform: SSCR [Screen SCRoll}
Longform: SSCROLL

The SSCRoll command scrolls the screen one “page’s” worth — a page is
defined by the portion of the total graph currently displayed. The command con-
trols the scrolling of a screen from left to right or vice versa.

Parameters: {LEFT [ RIGH!}

Example: OUTPUT 703;“GRAP;SSCR,LEFT” - Scrolis screen to the Ieft.

TVAR
{(command)

EVT1?
Event Count on
First Channel

(query only)

EVT2?
Event Count on
Second Channel

(query only)

XARH
X-axis Auto Range
Hold (command)

Shortform: TVAR [Time VARiation]
Longform: TVARIATION

The TVARIiation command selects the Time Variation graph sublevel. Additional
sublevel commands control Time Variation graph features.

Example: OUTPUT 703;“GRAP;TVAR;XARH” - Copies the current X-axis
values 10 the manual scaling parameters.

Shortform: EVT1? [EVenT 17]
Longform: EVT1?

The EVT1? query returns the current event count on the first channel. The first
channel is defined as the first channel in the source equation (for instance A is
the first channel in the source equation A/B).

Example: OUTPUT 703;“GRAP;TVAR;EVTI1?” - Queries for the current
event count on the first channel.

Shortform: EVT2? [EVenT 2?]
Longform: EVT2?

The EVT2? query returns the current event count on the second channel. The
second channel is defined as the second channel in the source equation (for in-
stance, B is the second channel in the source equation A/B).

Example: OUTPUT 703;“GRAP;TVAR;EVT2?” - Queries for the current
event count on the second channel.

Shortform: XARH [X-axis Auto Range Hold]
Longform: XARHOLD

Use the XARHeld command to copy the current X-axis values to the Manual
Scaling parameters.

Example: QUTPUT 703;“GRAP; TVAR;XARH” - Copies current X-axis
values to the Manual Scaling parameters.
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XMAX Shortforn:: XMAX [X-axis MAXimvm (value)]
Set X-axis Maximum Longform: XMAXIMUM

(command/querw Use the XMAXimum command to set the X-axis maximum value.

The XMAXimum? query returns the current X-axis maximum value.
Range: 0 to 1E+8 seconds

Examples: OUTPUT 703;“GRAP; TVAR;XMAX,2.0” - Sets maximum X-axis
value to 2.0 seconds.

OUTPUT 703;“GRAP; TVAR: XMAX? - Queries for the current
X-axis maximum value.

NOTE

The XMAX? query outputs different formats depending on whether
the graph addressed is main graph (MGR) or memory graph (MEM).
The main graph query returns data in numeric format, while the
memory graph query returns data in string format. For example:

If the XMAX for MGR and MEM are both 746.4782 us

GRAP;MGRXMAX? returns the numeric value 746.4782E-06
GRAP,MEM;XMAX? returns the string value 746.4782 us.

XMIN Shortform: XMIN [X-axis MINimum (value)]
Set X-axis Minimum Longform: XMINIMUM
(command/query)

Use the XMINimum command 10 set the X-axis minimum valie.
The XMINimum? query reterns the current X-axis minimum value.
Range: 0 to 1E+8 seconds

Examples: OUTPUT 703;“GRAP;TVAR;XMIN,0.0” - Sets minimum X-axis
value to zero seconds.,

QUTPUT 703;“GRAP; TVAR; XMIN?” - Queries for the current
setting.
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NOTE

The XMIN? query outputs different formats depending on whether the
graph addressed is main graph (MGR) or memory graph (MEM). The
main graph query returns data in numeric format, while the memory
graph query returns data in string format, For example:

If the XMIN for MGR and MEM are both 746.4782 us

GRAPMGRXMIN? returns the numeric value 746.4782E-06
GRAP;MEM;XMIN? returns the string value 746.4782 us.

XMRH

X-axis Marker
Range Hold
{(command)

XMSC
X-axis Manual Scale
(command/query)

YARH
Y-axis Auto Range
Hold {command)

Shortform: XMRH [X-axis MaRker Hold]
Longform: XMRHOLD

The XMRHold command presets XMINimum and XMAXimum to the vertical
marker values.

Example: OUTPUT 703;“GRAP; TVAR; XMRH” - Copies marker values to
Manual Scaling parameters.

Shortform: XMSC [X-axis Manual SCale]
Longform: XMSCALE

Use the XMSCale command to turs X-axis Manual Scaling on or off.
The XMSCale? query returns the current X-axis Manual Scaling status.

Examples: OQUTPUT 703;“GRAP; TVAR; XMSC,ON” - Sets Manual Scaling
on.

OUTPUT 703;*GRAP; XMSC?” - Queries for the current X-axis
Manual Scaling status.

Shortform: YARH [Y-axis Auto Range Hold]
Longform: YARHOLD

Use YARHold to copy the current Y-axis values to the Manual Scaling
parameters.

Example: QUTPUT 703;“GRAP; TVAR;YARH” - Copies current Y-axis
values to the Manual Scaling parameters.
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YMAX
Set Y-axis Maximum
(command/query)

Shortform: YMAX [Y-axis MAXimum (value)]
Longform: YMAXIMUM

Use the YMAXimum command to set the Y-axis maximum value.

Positive Range: 1E-12 sn < 1E+24 and 0
Negative Range: -1E+24 <n < -1E-12

Examples: OUTPUT 703;“GRAP;TVAR;YMAX,1E6” - Sets Y-axis maximum
value to 1E6.

OUTPUT 703;“GRAP; TVAR; YMAX?” - Queries for the current
Y-axis maximum value.

NOTE

The YMAX? query outputs different formats depending on whether
the graph addressed is main graph (MGR) or memory graph (MEM).
The main graph query returns data in numeric format, while the
memory graph query returns data in string format. For example:

If the YMAX for MGR and MEM are both 746.4782 us

GRAPMGR;YMAX? returns the numeric value 746.4782E-06
GRAP;MEM;YMAX? returns the string value 746.4782 us.

YMIN
Set Y-axis Minimum
(command/query)

Shortform: YMIN [Y-axis MINimum (value)]
Longform: YMINIMUM

Use the YMINimum command to set the Y-axis minimum value,

Positive Range: 1E-12<n=< 1E+24,and 0
Negative Range: -1E+24 sns -1E-12

Examples: OUTPUT 703;“GRAP;TVAR; YMIN,1E+6” - Sets Y-axis minimum
value to 1E+6.

OUTPUT 703;“GRAP; TVAR; YMIN?” - Queries for the current
Y-axis minumum value,
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NOTE

The YMIN? query outputs different formats depending on whether the
graph addressed is main graph (MGR) or memory graph (MEM). The
main graph query returns data in numeric format, while the memory
graph query returns data in string format. For example:

if the YMIN for MGR and MEM are both 746.4782 us

GRAP;MGR;YMIN? returns the numeric value 746.4782F-06
GRAP;MEM;YMIN? returns the string value 746.4782 us.

YMRH Shortform: YMRH [Y-axis Marker Range Hold]
Y-axis Marker Longform: YMRHOLD
Range Hold

The YMRHold command presets YMINimum and YMAXimum to the horizontal
(command) marker values.

Example: OUTPUT 703;“GRAP; TVAR; YMRH?” - Copics marker values to
Manual Scaling parameters,

YMSC Shortform: YMSC [Y-axis Manual SCaling)
Y-axis Manual Scale Longform: YMSCALE
(command/query)

Use the YMSCale command to turn the Y-axis Manual Scaling on or off.
The YMSCale? query returns the current Y-axis Manual Scaling status.
Parameter: {ON | OFF}

Examples: OUTPUT 703;*GRAP;TVAR; YMSC,ON” - Sets Y -axis Manual
Scaling on.

OUTPUT 703;“GRAP, TVAR; YMSC?” - Queries for the current
Y-axis Manual Scaling status.
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UPD
Set Update Mode
(command/query)

Shortform: UPD [UPDate (mode)]
Longform: UPDATE

Use the UPDate command to set the graphic update mode to update the display
after each data acquisition pass (WHILe) or after the final pass (AFTer). Accord-
ingly, the command only applies to multiple-pass measurements.

The UPDate? query returns the currently selected Update mode.

Parameters: {WHILe | AFTer}

Examples: OQUTPUT 703;“GRAP;UPD,WHIL" - Sets graph updating to occur
after each pass.

OUTPUT 703;“GRAP;UPD?” - Queries for the current Update
mode.

VCH
View Channel
(command/query)

Shortform: VCH [View CHannel}
Longform: VCHANNEL

Use the VCHannel command to select the View Channel for dual-channel, dual-
result measurements. These measurements are: Frequency, Period, or Totalize,
A&B.

The VCHannel? query returns the currently selected View Channel.

Parameters: {A]|B}

Examples: OQUTPUT 703:“GRAP;VCH,A” - Selects channel A as the view
channel.

OUTPUT 703;“GRAP;VCH?” - Queries for the current view
channel selection.

XVAL?
Get X-axis Value
(query only)

Shortform: XVAL? {X-axis VALue]
Longform: XVALUE?

ThneXVALue? query returns the current X-value for Marker or Delta Marker Dis-
play Mode Values.

Example: OUTPUT 703;“GRAP;XVAL?” - Queries for the current Marker
or Delta X-values.
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YSC
Y-axis Scale

Shortform: YSC [Y-axis SCale]
Longform: YSCALE

(command/query) The YSCale command sets the Y-axis scaling mode for Histograms. The scale
choices are LOG or LINear.
The YSCale? query returns the current Y-axis scaling mode.
Parameters: {LOG | LINear}
Examples: OUTPUT 703;“GRAP;LOG” - Sets Y-axis scale to logarithmic
scale.
QUTPUT 703;“GRAP;YSC?” - Queries for the current Y-axis
scaling mode.
YVAL? Shortform: YVAL? [Y-axis VALuc]

Get Y-axis Value
{(query only)

Longform: YVALUE?

The YVALue? query returns the current Y-value for Marker or Delta Marker
Display Mode values.

Example: OUTPUT 703;“GRAP;YVAL?” - Queries for the current Marker
or Delta Y-values.

ZOOM
Zoom a Graph
(command)

Shortform: ZOOM [ZOOM]
Longform: ZOOM

This control zooms (magnifies) any graph. Three views are possible: in, out, and
full. ZOOM IN gives you increased resolution, ZOOM OUT gives you more of

the “big picture™. ZOOM FULL returns the graph to full scale (original acquisi-
tion picture).

Parameters: {IN | OUT | FULL}

Examples: OUTPUT 703;“GRAP;,ZOOM,FULL" - Sets display for full scale.
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INPUT (INP)
SUBSYSTEM
COMMANDS

The Input (INP) subsystem commands provide control of the input charac-
teristics and signal conditioning for the input channels and the external arm
channel. The Input subsystem command functions are equivalent to those
available via the front panel INPUT menu screen. Syntax diagrams for the

Input subsysterm commands are shown in Figure 2-6.
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Figure 2-6. Input Subsystem Syntax Diagrams
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MOD - Input Mode
(command/query)

Shortform: MOD [(input) MODe]
Longform: MODE

The MOD command selects the input mode for Channels A and B. Select
Common {COM or COMM) to simultaneously route the input signal to
Channel A and Channel B, or Separate (SEP) to use each channe] individual-
ly. The input impedance and sensitivity specifications are the same for cither
Separate or Common mode.

The MOD? query returns the value of the input mode setting: SEP for
Separate or COMM for common.

Parameters: {COMmon | COMMon | SEParate}

Examples: OUTPUT 703;"INP;MOD,SEP" - Scts the input mode to Separate
to allow Channel A and Channel B to be used individualiy.

OQUTPUT 703;"INP;MOD?" - Queries the 5371A for the current
input mode.

SOUR - Input Source
(command/query)

ATT - Attenuation
(command/query)

Shortform: SOUR [(input) SOURCce]
Longform: SOURCE

The SOUR command for the Input subsvstem selects the input channel for
which subsequent input function selections (such as attenuation, slope, and
trigger level, etc.) will apply until the source selection is changed. Channel A,
Channel B, or External Gate Arm may be selected.

The SOUR? query returns the current source selection: “A”, “B”, or “EXT".
Parameters: {A | B | X (or) EXTernal}

Examples; QUTPUT 703;"INP;SOUR,B" - Seclects Channel B as the input
source (o which subsequent input function selections apply.

OUTPUT 703;"INP;SOUR?" - Queries the 5371A for the channel
Input source.

The Input Source command has six subcommands: ATTenuation, BIAS,
LEVel, Relative LEVel, SLOPe, and TRIGger. These subcommands arc
described below:

Shortform: ATT [ATTenuation]
Longform: ATTENUATION

The ATT command sets the attenuation value for the input channels. Channel
A or B can be individually set to one of two values: X1 for 0 dB attenuation,
or X2 for 8 dB attenuation which allows a signal having an amplitude 2.5
times the normal operating range to be applied to the input channel.
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BIAS - Termination Bias
{command/query)

LEV - Trigger Level
{command/query)

Note that attenuation may not be selectable depending on the currently in-
stalled pod.

The ATT? query returns the value of the current attenuation setting: “X1” for
0 dB attenuation or “X2” for 8 dB attenuation.

Parameters: {X1 | X2}

Examples: OUTPUT 703;"INP;SOUR,A;ATT,X2" - Sets Channel A input at-
tenuation to & dB.

OUTPUT 703;"INP;SOUR,AATT?" - Queries the 5371A for the
current attenuation setting of Channel A.

Shortform: BIAS [(termination) BIAS]
Longform: BIAS

The BIAS command scts the termination (bias) voltage for the 500 im-
pedance provided by the standard (HP 54002A) input pod. Either ECL
(ECL) or ground (GRO or GND) may be selected. Selecting ECL sets the
bias voltage to —2 V to preserve fidelity of ECL input signals. Selecting GRO
or GND sets the bias voltage to 0 V. When other pods (1 or 10 k) are in-
stalled in place of the standard pod, the termination voltage is automatically
set to 0 V and the BIAS command will have no effect.

The BIAS? query returns the value of the current termination voltage: “ECL”
for -2V or “GRO” for 0 V.

Parameters: {ECL | GND (or) GROund}

Examples: OUTPUT 703;"INP;SOUR,A;BIAS,ECL" - Sets termination volt-
ageto-2V,

QUTPUT 703;"INP;SOUR,A:BIAS?" - Queries the 5371A for the
current termination voltage of Channel A,

Shortform: LEV [(trigger) LEVel]
Longform: LEVEL

The LEV command sets the trigger level for the previously selected input
channel when the 5371A is in the Manual trigger mode (refer to the TRIG
command description). The desired trigger level in volts is sent with the com-
mand. If the 5371A is in Repetitive Auto or Single Auto mode, this command
is ignored if a normally correct trigger level value is sent. If an incorrect value
is sent, an error message is displayed.

The LEV? query returns the value of the current trigger level for the selected
input channel.

54002A Range: X1 attenuation: —2.0 Vdc to +2.0 Vdc in 2 mV steps
NOMINAL
X2.5 attenuation: ~5.0 Vdc to +5.0 Vde in 5 mV steps
NOMINAL
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RLEV - Relative
Trigger Level
(command/query)

54001A Range: -20.0 Vde to +20.0 Vdc in 20 mV steps NOMINAL
External Arm Gate Range: -5.0 Vdc to +5.0 Vdc in 20 mV steps NOMINAL

Examples: OUTPUT 703;"INP;SOUR,A;LEV,-1" - Sets the Channel A trig-
ger level to -1 V.

OUTPUT 703;"INP;SOUR,B;LEV?" - Queries the 5371A for the
current Channel B trigger level.

Shortform: RLEV [Relative (trigger) LEVel]
Longform: RLEVEL

The RLEV command sets the relative trigger level in either Repetitive Auto
or Single Auto mode for the selected input channel. The desired relative trig-
ger level (in percentage) is sent with the command. If the 5371A is in manual
trigger mode, this command is ignored if a2 normally correct relative trigger
level value is sent, If an incorrect value is sent, an error message is displayed.

The trigger points are determined by the following formula:

Trigger point = minimum peak + (maximum peak — minimum peak) x
percentage

Thus a selected relative trigger level of 20 % for Channel A and 80 % for
Channel B would cause a signal with a maximum peak of +1 V and a mini-
mum peak of —1 V (2 V p-p) to have trigger points of +0.6 V and 0.6 V,
respectively.

The RLEV? query returns the value of the current trigger level for the
sclected input channel.

Preset: NOMINALLY set to 50 % point of input signal

Range: NOMINALLY between maximum and minimum peaks of mput sig-
nal, in 1 % steps

Level Resolution: X1 attenuation: 2mV steps NOMINAL
X2.5 attenuation: 5 mV steps NOMINAL

Examples: OUTPUT 703;"INP;SOUR,A;RLEV.20" - Sets the Channel A
relative trigger level to 20 % of the maximum and minimum peaks of the
input signal.

QUTPUT 703;"INP;SOUR,B:RLEV?" - Queries the 5371A for the
current Channel B relative trigger level.
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SLOP - Slope
{command/query)

TRIG - Trigger
(command/query)

Shortform: SLOP [SLOPe]
Longform: SLOPE

The SLOP command in the Input subsystem selects the positive (rising) or
negative (falling) edge of the selected input signal for use as an event for trig-
gering measurements. This trigger slope selection is independent of the ar-
ming and gating slope selections.

The SLOP? query returns the current slope setting for the selected channel,
“POS” or “NEG”.

Parameters: {POSitive | NEGative}

Examples: QOUTPUT 703;"INP;SOUR,A;SLOP,POS" - Selects the rising edge
of the Channel A input signal for triggering measurements.

OUTPUT 703;"INP;SOUR,B;SLOP?" - Queries the 5371A for the
currently selected slope for Channel B.

Shortform: TRIG [TRIGger]
Longform: TRIGGER

The TRIG command selects the form of triggering for the selected input
channel. In Manual mode, the LEVel command can be used to set the trigger
level voltage; in Repetitive Auto or Single Auto mode, the trigger level is set
automatically based on the relative level (in percent) specified using the
RLEVel command.

In Single Auto (SAUT) mode, triggering occurs only once when initially
selected; in Repetitive Auto (RAUT) mode, triggering occurs immediately
before each measurement.

Note that repetitive auto triggering will slow down the overall measurement
rate because time measurements cannot be made during the peak amplitude

measurement phase of auto triggering.

The TRIG? query returas the current trigger level mode: “MAN” for manual,
“RAUT?” for repetitive auto, or “SAUT” for single auto.

Parameters: {MANnal | RAUTo | SAUTo}

Examples: OUTPUT 703;"INP;SOUR,A;TRIG,MAN" - Sets the Channel A
input trigger mode to manual.

OUTPUT 703;"INP;SOUR,A;TRIG?" - Queries the 5371A for the
current Channel A input trigger mode.
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INSTRUMENT STATE
(IST) SUBSYSTEM
COMMANDS

The Instrument State (IST) subsystern commands provide the ability to check the
status of stored setup configuration data and to write-protect the saved data. The
commands in this subsysiem are equivalent to the front panel INSTRUMENT
STATE menu screen. Syntax diagrams for the Instrument State subsystem com-
mands are shown in Figure 2-7.

{ iISTate } T

-
Y W ol
>

\—Of—h(ERASeH sepcrctor—H register number_arg ‘f >

{REGiSter’)—*l separator H register number_arg }~ P

—»CPROTect)fhl separator HON) I »

| !
PROTect?

RR7_G2

Figure 2-7. Instrument State Subsystem Syntax Diagrams

ERAS - Erase
Register
(command)

Shortform: ERAS [ERASe ({register)]
Longform: ERASE

The ERAS command is used to erase a specified non-protected register. If a
protected register is specified, a “Register protected” error will occur. If Register
0 is specified, a “Register out of range” error will occur.

Parameters: {1[2[3[4]5|6|7]8]9}

Example: OUTPUT 703;"IST;ERAS,3" - Erases register 3 if that register is not
protected.
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REG - Register
(command/query)

PROT - Protect Register
(command/query)

Shortform: REG [REgister]
Longform: REGISTER

The REG command specifies the register 1o be protected by the PROTection

command. Register 1 through 9 may be specified for protection. Register 0 is
always protected; if specified, a “Register out of range” error occurs.

Refer to the *SAV and *RCL systemn commands for information about using the
registers for saving and recalling instrument setup information.

The REG? query returns the number of the currently specified register.
Parameters: {1|2|3]4[5}6]|7|8]|9}

Examples: OUTPUT 703;"IST;REG,1" - Specifies the register for the
PROTection command.

OUTPUT 703;"IST;REG?" - Queries the 5371A for the currently
specified register.,

The Register command has the following subcommand:

Shortform: PROT [PROTect {register}]
Longform: PROTECT

The PROT command selects the protection status for the register specified by the
REGister command. A protected register cannot be erased with the ERASe com-
mand or written to with the *SAV command. If a protected register is specified
with the ERAS or *SAV commands, a “Register protected” error will occur.

Registers 1 through 9 can be specified for protection. Register 0 is always
protected; if specified, a “Register out of range” error occurs.

The PROT? query returns the protection status of the currently specified register.
Parameters: {ON | OFF}

Examples: OUTPUT 703;"IST;REG,3;PROT,ON" - Turns on protection for
register 3.

OUTPUT 703;"IST;REG,3;PROT?" - Queries the 5371A for the
protection status of register 3.
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INTERFACE (INT)
SUBSYSTEM
COMMANDS

The Interface (INT) subsystem controls the type of output data format, the print
source for printing or plotting measurement data, and the setting of measurement
timeout values, The functions in this subsystem are equivalent to the front panel
SYSTEM menu screen (except that the HP-IB address cannot be selected over
the bus). Syntax diagrams for the Interface subsystem commands are shown in
Figure 2-8.

(INTerface) { T

L@——( MTSTatus H separater }7—@ I
i 4
o MTSTotus? }

f . |
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—'{OUTPutH separator

= PS0urce }-w seperator DISPlay J-

“={PSCurce?} o

X

QUTPUL?

MEASurement

RRB_Q2

Figure 2-8. Interface Subsystem Syntax Diagrams

MTST - Measurement
Timeout Status
(command/query)

Shortform: MTST [Measurement Timeout STatus)
Longform: MTSTATUS

The MTST command enables the Measurement Timeout Status function. When
MTST is turned ON, a measurement timeout value up to 36000 seconds may be
selected using the MTV command. When the measurement time exceeds the
specified timeout value, a message is displayed on the screen to indicate that the
measurement is not compleied. When MTST is turned OFF, no measurement
timeout message is displayed.

The MTST? query returns the current status of the measurement timeout: “17

(ON) or “0” (OFF).
Parameters: {ON | OFF}

Examples: QUTPUT 703;"INT;MTST,ON" - Turns on the measurement timeout
status function.

OUTPUT 703;"INT,;MTST?" - Queries the 3371A for the current
measurement timeout status.
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MTV - Measurement
Timeout Value
(command/query)

Shortform: MTV [Measurement Timeout Value]
Longform: MTVALUE

The MTV command is used to set the measurement titneout value. A time value
up to 36000 seconds may be set. When the selected timeout value is exceeded, a
timeout message is displayed on the screen. For example, if a timeout value of 5
seconds is specified and the total measurement time is 10 seconds, a message
will be displayed after 5 seconds indicating that the measurement is not com-
pleted. The MTST function must be turned on for the MTV command to be
used,

The MTV? query returns the previously set measurement timeout value.
Range: 0 seconds to 36000 seconds, in 1 second steps.

Examples: OUTPUT 703;"INT;MTV,100" - Sets the 5371A measurement
timeout value to 100 seconds.

CUTPUT 703;"INT;MTV?" - Queries the 5371A for the measure-
ment timeout value.

OUTP - Output
Format
(command/query)

Shortform: OUTP [OUTPut (format)]
Longform: OUTPUT

The OUTP command selects the output format for sending data to the controller.
Either ASCH, floating point, or binary can be selected. Changing the output for-
mat will change subsequent data outputs; any data currently in the output buffer
will remain in the format that it originated in. Note that switching to binary
output format will empty the output buffer.

The OUTP? query returns the selected output format: “ASC” (ASCIIy or “FPO”
(floating point). Note that queries are not allowed when in binary ocutput mode,
therefore, the response to the QUTP? query will never indicate the binary output
format.

Parameter: {ASCii | Floating POint | BINary}

Examples: OUTPUT 703;"INT;OUTP,ASC" - Tells the 5371A to output data to
the controller in ASCII measurement format.

QUTPUT 703;"INT;OUTP?" - Queries the 5371A for the selected
output format.
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PSO - Print Source
(command/query)

Shortform: PSO [Print SOurce]
Longform: PSOQURCE

The PSO command selects the data source for generating a hardcopy output
using the PRINt or PLOT commands. When using the PRINt command,
MEASurements can be selected to get a copy of the measurements results, or
DISPlay can be selected to get a copy of the current screen. When using the
PLOT command, only DISPlay can be chosen as the data source.

The PSO? query returns the currently selected data source: “DISP” (display)
or “MEAS” (measurement results).

Parameters: {DISPlay | MEASurement}

Examples: OUTPUT 703;"INT;PSO,DISP" - Sclects the screen as the data
source for printing.

OUTPUT 703;"INT:PSO?" - Queries the 5371A for the sclected
data source.
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MEASUREMENT The Measurement (MEAS) subsystem controls the HP 5371A measurement
(MEAS) modes, arming modes, measurement size, and measurement holdoff (start)
SUBSYSTEM and sampling (stop) f:ondir.ions. The commands in this subsystem are
COMMANDS equivalent to those available via the front panel FUNCTION menu screen.

Syntax diagrams for the Measurement subsystem commands are shown in
Figure 2-9.

e WG N o

8
-
o

Ny

ISAMpling
TSAMpling
CSAMpling
ESAMpling
PSAMpiing
EDHoldoff
EVHaldoff
EDINterval
EDTime
EDEDge
EGATed
EDCrcle

EDEVent

TINTervel

TTiMe

EViNterval
EVEVent

REDGe

RPARity

i MANual

i

>{ ARMing? }

Figure 2-9. Measurement Subsystem Syntax Diagrarmns
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Figure 2-9. Measurement Subsystem Syntax Diagrams (Continued)
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Figure 2-9. Measurement Subsystem Syntax Diagrams (Continued)
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Figure 2-9. Measurement Subsystem Syntax Diagrams {Continued)
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ARM - Arming

(command/query)

Shortform: ARM [ARMing]
Longform: ARMING

The ARM command selects the type of arming for measurement of input signals.
Only certain arming modes are allowed for a given measurement function. Refer to
Appendix E for information about the allowed combinations of measurement func-
tions and arming modes.

Refer 10 the 5371 A Operating Manual, Section 5, for detailed descriptions of the

arming modes.

The ARM? guery returns the currently active arming mode.

Parameters: All of the 5371A arming combinations are listed below:

AUTOMATIC: {AUTo}
HOLDOFF OPTIONS: (Auto Sampling)
Long/Short Long/Shont
Parameter Options Command Form Parameter Options Command Form
Automatic — AlTe Holdoff Sampling Edge Interval EDINterval
Edge Time EDTime

Holdoff Edge EDHoldoff Edge Edge EDEDge

Time THOLdoff Externally Gated EGATed

Event EVHoldoff Edge Cycle EDCYcle
Sampiing Interval ISAMpling Edge Event EDEVent
{No Heidoff) Time TSAMpling Edge Parity EDParity

Cycle CSAMpling Time Interval TiNTerval

Edge ESAMpiing Time Time TTIMe

Parity PSAMpiing Event Interval EVINterval

Repetitive Edge REDGe Event Event EVEVent

Repetitive Parity RPARity Manual MANual

SAMPLING OPTIONS: {interval SAMpling | Time SAMpling |
Cycle SAMpling | Edge SAMpling |

Parity SAMpling | Repetitive EDGe |
Repetitive PARity}

(No Holdoff)

HOLDOFF SAMPLING {EDge INterval | EDge Time | EDge EDge |
Externally GATed | EDge CYcle | EDge EVent |
EDge Parity | Time INTerval | Time TiMe |
EVent INtervat | EVent EVent | MANuai}

OPTIONS:

NOTE

The four arming categories above correspond to the ARMING softkey
selections on the FUNCTION menu screen: “Default [AUTO]", “Holdoff Op-
tions”, “Sampling Options”, and “Hold/Sampl Options”, respectively.

Example: OUTPUT 703;"MEAS;ARM,AUT" - Tells the 5371 A to use automat-

ic arming (start the measurement on the next trigger edge, and repetitively

sample on cach trigger edge).

OUTPUT 703;"MEAS;ARM?" - Queries the 5371 A for the currently
selected arming mode.
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BLOC - Block Size
(command/query)

Shertform: BLOC [BLOCK]
Longfoerm: BLOCK

The BLOC command sets the number of blocks of measurements to be taken
(referred to as block size). Up to 2E +9 blocks may be specified, with each
block containing up to 1000 measurements as set by the Measurement Size
(MSIZ) command. The product of the block size and the measurement size
must not exceed 2E+9 measurements. For example, if MSIZ = 1000, then
maximum block size = 2E+6.

The BLOC? query returns the current block size (number of blocks),

Range: 1to 2E+9

Examples: QUTPUT 703;"MEAS;BLOC,10" - Tells the 5371A to take 10
blocks of measurements, each block consisting of the number of measure-

ments set by the MSIZ command.

QUTPUT 703;"MEAS;BLOC?" - Queries the 5371-A for the num-

ber of blocks.
FUNC - Function Shortform: FUNC [FUNCtion]
(command/query) Longform: FUNCTION

The FUNC command selects the measurement function to be performed.
The FUNC? query returns the currently selected measurement function.
Parameter: The possible function selections are listed below:

FREQuency

PERiod

TOTalize

TiMe or TINTerval {time interval)
PMT (plus or minus time interval)
CTINterval {continuous time interval)
RiSetime or RTiMe

FALLtime or FTIMe

PWIDth (positive pulse width)
NWIDth (negative puise width)
DUTY or DCYCle (duty cycle)
PHASe

PEAK (peak amplitude)

Examples: OUTPUT 703;"MEAS;FUNC,TOT" - Sets the 5371A to the total-
ize measurement mode.

OUTPUT 703;"MEAS;FUNC?" - Queries the 5371A for the cur-
rently selected measerement function.
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MSIZ - Measurement
Size
(command/query)

Shortform: MSIZ [Measurement SIZ¢]
Longform: MSIZE

The MSIZ command sets the number of measurements to be taken within each
measurement block, up to 1000 per block. The block size {number of blocks) is
set by the BIL.OC commamn, up to a maximum of 2E+9 blocks. The product of
the measurement size and the number of blocks must not exceed 2E+9.

The MSIZ? query returns the current measurement size.
Range: 1 t0 1000 (1 to 4095 for binary output mode)

Examples: OUTPUT 703;"MEAS;MSIZ,100" - Sets the number of measure-
ments within each measurement block to 100.

OQUTPUT 703;"MEAS;MSIZ?" - Queries the 5371A for the currently
selected measurement size.

SAMP - Sample Arm
Sublevel
(command)

CHAN - Arming Channel
(command/query)

Shortform: SAMP [SAMPle (arm sublevel)]
Longform: SAMPLE

The SAMP command selects the arming mode sublevel for selecting sampling
arming conditons (for continous gating measurements) or stop arming conditions
(for non-continuous gating measurements). After SAMP is selected, four sub-
commands (CHANnel, Delay CHannel, DELay value, and SLOPe) can be used
to configure various sample or stop arming conditions.

Example: OUTPUT 703;"MEAS;SAMP" - Selects the SAMPle arm sublevel for
setting up sample arm or stop arm conditions.

The Sample Arm Sublevel command has four subcommands: CHANnel, Delay
CHannel, DELay value, and SLOPe. These subcommands are described below:

Shortform: CHAN [(arming) CHANnel]
Longform: CHANNEL

The CHAN command for the sample arm sublevel selects the input channel to be
the source of the sampling or stop arming signal.

The CHAN? query returns the currently selected arming source for sample ar-
ming or stop arming, “A” for Channel A, “B” for Channel B, and “EXT” for the
External Arm channel.

Parameters: {A | B | X (or) EXTernal}

Examples: OUTPUT 703;"MEAS;SAMP;CHAN,A" - Selects Channel A to be
the sampling or stop arming signal source.
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DCH - Delay Channel
{command/query)

OUTPUT 703;"MEAS;SAMP;CHAN?" - Queries the 5371A for
the sample arming or stop arming source.

Shertform: DCH [Delay CHannelj
Longform: DCHANNEL

The DCH command for the sample arm sublevel selects the input channel to
be the source of a delayed arming signal for sampling arming or stop arming.

The DCH? query returns the currently sclected source for the delay arming
signal, “A” for Channel A, “B” for Channel B, and “OSC” for the internal

time base oscillator.

NOTE

The oscillator parameter (O or OSC) for the sample arm DCH command
can only be selected for cycle sampling (CSAMpling) arming. For all other
types of arming, only A or B parameters can be selected.

DEL - Delay Value
{command/query)

Parameters: {A | B | O (or) OSCillator}

Examples: QUTPUT 703;"MEAS;SAMP;DCH,OSC" - Selects the 3371A
timebase oscillator as the source of a delayed sample arming or stop arming
signal.

OUTPUT 703;"MEAS;SAMP;DCH?" - Queries the 5371A for the
input channel source of the delay arming signal.

Shortform: DEL [DELay (value)}
Longform: DELAY

The DEL command for the sample arm sublevel selects the number of occur-
rences required to satisfy the selected sample arm or stop arm conditions
{time, events, interval, or cycles). Refer to Appendix E for information about
allowable arming modes.

The DEL? query returns the currently selected delay value.

Parameters: The ranges for each type of sample arming and stop arming con-
dition are listed below:

TIME: 2 nanoseconds to 8 seconds
(resolution = 2 ns)

EVENTS: 1 to 4E+9 events
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INTERVAL.: 600 nanoseconds to 8 seconds (resolution
varies; see note below)

CYCLES: 24, 28, 212, 216, 220, 224, 228 (see note below)

NOTE

An entered Time value greater than 8 seconds will default to 8 seconds.

The Interval resolution varies according to the selected gate time, as fol-
lows:

gate time < 0.01 s: 200 ns

0.01 s < gate time <0.15: 2 ps
0.1 s < gate time <1.0 s : 20 ps
1.0 5 < gate time <B.0 s : 200 us

The number of Cycles is further restricted by a minimum input frequency
requirement for each selected cycle value. The minimum input frequency
for a given cycle selection is determined by the 8 second Time range
upper flimit. If the specified number of cycles multiplied by the period of the
input frequency exceeds the 8 second limit, the measurement results will
be incorrect. For example, if 28 cycles are specified, the maximum period
for each cycle would be 31.25 ms. Thus, to measure P cycles, the mini-
mum input frequency must be 32 Hz. The minimum input frequencies for
each cycle parameter are listed below:

228 33,554,432 Hz
224 2,097,152 Hz
2% 131,072 Hz
28 8,192 Hz
212 512 Hz
28 32 Hz
2 2 Hz

Exampies: OUTPUT 703;"MEAS;SAMP;DEL,10" - If Event sample arming is
currently selected, this example tells the 5371A to sample arm for 10 events. If
Time sample arming is currently selected, the time value of 10 would default to
the Time range upper limit of 8 seconds.

OUTPUT 703;"MEAS;SAMP;DEL?" - Queries the 5371A for the
current delay value.
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SLOP - Slope
{command/query)

Shortform: SLOP [SL.OPe]
Longform: SLOPE

The SLOP command for the sample arm sublevel selects the slope of the
sample arming or stop arming signal.

The SLOP? query returns the currently selected arming channel slope.
Parameters: {POSitive | NEGative}

Examples: OUTPUT 703;"MEAS;SAMP;CHAN,A;SLOP,POS" - Selects
positive edge of Channel A signal for sample arming or stop arming.

QUTPUT 703;"MEAS;SAMP;CHAN,A;SLOP?" - Queries the
5371A for the Channel A arming slope for sample or stop arming,

SOUR -
Measurement Source
{(command/query)

Shortform: SOUR [(measurement) SOURce]
Longform: SOURCE

The SOUR command for the Measurement subsystem selects the input chan-
nel configuration for which the measurement is to be performed. The selec-
tions allowed depend on the type of measurement to be taken. For example,
The A/B combination may only be selected for frequency, period, and totalize
measurements. Refer to the 5371A Operating Manual for more information
about allowable input configurations for setting sample arm and stop arm
conditions.

The SOUR? query returns the currently selected measurement source con-
figuration.

Parameter: The possible input channel combinations are listed below:

Selection Can be chosen for the following measurements

A Frequency, time interval, +time interval, period, totalize,
peak amplitude, rise time, fall time, duty cycle, positive
pulse width, negative pulse width

B Frequency, time interval, =time interval, period, totalize,
peak amplitude

(A" B) Frequency, period, totalize {see note beiow)
{A/B) Frequency, period, totalize

(B/A) Frequency, period, totalize

(A+B) Frequency, period, totalize

(A-B) Frequency, period, totalize

(B-A) Frequency, period, totalize

(A=>B) Time interval, = time interval

{(B>A) Time interval, = time interval

(A<B) Phase (see note below)

(B<A) Phase {see note beiow)
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NOTE

The (A~ B) parameter above is equivalent to the “A&B” softkey on the dis-
play screen, and the (A<B) and (B<A) parameters are equivalent to the
“A rel B" and “B rel A” softkeys, respectively. Note also that the (A>B) and
(B>A) parameters are equivalent to the “A—B” and “B-A" softkeys,
respectively.

Examples: QUTPUT 703;"MEAS;SOUR,(A>B)" - Selects Channel A>B
“A—B” input configuration for making a time interval or =+ time interval
measurement,

OUTPUT 703;"MEAS;SOUR?" - Queries the 5371A for the cur-
rently sclected input configuration.

SSIZ - Sample Size Shortform: SSIZ [Sample SIZe]
(command/query) Longform: SSIZE

The SSIZ command performs the same function as the MSIZ command. The
SSIZ command sets the number of measurements to be taken within each
measurement block, up to 1000 per block. The block size (number of blocks)
is set by the BLOC command, up to a maximum of 2E+9 blocks. The
product of the sample size and the number of blocks must not exceed 2E +9.
(See also MSIZ command.)

The SSIZ? query returns the current sample (measurement) size.
Range: 1 to 1000 (1 to 4000 for binary output mode)

Examples: QUTPUT 703;"MEAS;SSIZ,100" - Sets the sample size within each
measurement block to 100.

OUTPUT 703;"MEAS;SSIZ?" - Queries the 5371A for the cur-
rently selected sample (measurement) size.

STAR - Start Arm Shortform: STAR [STARt (arm sublevel)]

Sublevel
(command)

Longform: START

The STAR command selects the arming mode sublevel for selecting block
holdoff conditions (for continous gating measurements) or start arming condi-
tions (for non-continuous gating measurements. After STAR is selected, four
subcommands (CHANRel, Delay CHannel, DELay (value), and SLOPe) can
be used to configure various block holdoff or start arming conditions.

Example: OUTPUT 703;"MEAS;STAR" - Selects the STARt arm sublevel for
setting up block holdoff or start arm conditions.
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CHAN - Channel
{command/query)

DCH - Delay Channel
{command/query)

DEL - Delay
(command/query)

The Start Arm Sublevel command has four subcommands: CHANnel, Delay
CHannel, DELay (value), and SLOPe. These subcommands are described
below:

Shortform: CHAN [CHANnel]
Longform: CHANNEL

The CHAN command for the start arm sublevel selects the input channel to
be the source of the block holdoff or start arming signal.

The CHAN? query returns the currently selected arming source for block
holdoff or start arming, “A” for Channel A, “B” for Channel B, and “EXT”
for the External Arm channel.

Parameters: {A | B | X (or) EXTernal}

Examples: OUTPUT 703;"MEAS;STAR;CHAN,A" - Selects Channel A to be
the block holdoff or start arming signal.

OUTPUT 703;"MEAS;STAR;CHAN?" - Querics the 5371A for
the block holdoff or start arming source.

Shortform: DCH [Delay CHannel]
Longform: DCHANNEL

The DCH command for the start arm sublevel selects the input channel to be
the source of a delayed arming signal for block holdoff or start arming,

The DCH? query returns the currently selected source for the delay arming
signal: “A” for Channel A or “B” for Channel B.

Parameters: {A | B}

Examples: OUTPUT 703;"MEAS;STAR;DCH,B" - Sclects Channel B as the
source of a delayed block holdoff or start arming signal.

OUTPUT 703;"MEAS;STAR;DCH?" - Queries the 5371A for the
input channel source of the delay arming signal.

Shortform: DEI. [DELay]
Longform: DELAY

The DEL command for the start arm sublevel selects the number of occur-
rences required to satisfy the selected block holdoff or start arm conditions
(time or events). Refer to Appendix E for information about allowable arming
modes.

The DEL? query returns the currently selected delay value.
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Parameters: The ranges for each type of block boldoff and start arming con-
dition are listed below:

TIME: 2 nanoseconds to 8 seconds
(resolution = 2 ns)

EVENTS: 1 to 4E +9 events

NOTE

An entered Time value greater than 8 seconds will defauit to 8 seconds.

SLOP - Slope
(command/query)

Examples: OUTPUT 703;"MEAS;STAR;DEL,10" - If Event sample arming is
currently selected, this example tells the 5371A to holdoff for 10 events. I
Time holdoff is currently selected, the entered value of 10 would default to 8
seconds.

QUTPUT 703;"MEAS;STAR;DEL?" - Queries the 3371A for the
current delay value.

Shortform: SLOP [SLOPe]
Longform: SLOPE

The SLOP command for the start arm sublevel selects the slope of the block
holdoff or start arming signal.

The SLOP? query returns the currently sclected arming channel slope.
Parameters: {POSitive } NEGative}

Examples: OUTPUT 703;"MEAS;STAR;CHAN,A;SLOP,POS" - Selects posi-
tive edge of Channel A signal for block holdoff or start arming.

OUTPUT 703;MEAS;STAR;CHAN,A;SLOP?" - Queries the
5371A for the Channel A arming slope for block holdoff or start
arming,.
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NUMERIC (NUM) The Numeric (NUM) subsystem controls the format for displaying measure-
SUBSYSTEM ment result data. The functions in this subsystem are equivalent to those avail-
COMMANDS able via the NUMERIC menu screen. Syntax diagrams for the Numeric sub-

system commands are shown in Figure 2-10.

{ NUMeric ,‘; ]
L_O;_..( D|SPing separator l— BOLD\ 3

X

-»{ DISPloy? )
—P(E)(PcndH separator ’—I—b( ON } i

i

.E

EXPand? >

“‘( SCRoil )—h-! separator DOWN} I
PR10_02

Figure 2-10. Numeric Subsystem Syntax Diagrams

DISP - Display Type Shortform: DISP [DISPlay (type)]
(command/cuery) Longform: DISPLAY

The DISP command selects the type of numeric display for screening the
results of a measurement, This command also determines the type of data
that is returned over the bus, which generally will correspond to the type of
data being displayed on the screen. The parameters are:

BOLD Selects a bold font for displaying measurement
results in larger, easier-to-read characters.

LIMit Displays results for limit testing measurements.
NUMeric Displays measurement results.
CFF Tums off the numeric result display and goes to

the “CONCEALED RESULT” screen. Send a
MENU command such as: “MENU,NUM”, to exit
Security Mode.
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SPLit Displays numeric results and statistical results
(Maximum, Mean, Minimum, and Standard
Deviation only) on the screen simultanecusly.

STATistics Displays all eight statistical results on the screen
(Allan Variance, Maximum, Mean, Minimum,
Root Allan Variance, Root Mean Square, Stan-
dard Deviation, and Variance).

The DISP? query returns the currently selected display type.
Parameter: {BOLD | OFF | LIMit | NUMeric | SPLit | STATistics}

Examples: OUTPUT 703;"NUM;DISP,BOLD" - Tells the 5371A to display
measurement results in large character format.

OUTPUT 703;"NUM;DISP?" - Queries the 5371A for the current-
ly selected display type.

EXP - Expand data
(command/query)

Shortform: EXP [EXPand (data)]
Longform: EXPAND

The EXP command causes the 5371A to display expanded results data on the
screen for each measurement taken. The expanded data is either gate time or
events, depending on the type of measurement being performed.

The EXP? query returns the status of the expanded data format: “1” (ON) or
CCO” (OFF).

Examples: QUTPUT 703;"NUM;EXP,ON" - Tells the 5371A to display gate
tume or events data for each measurement.

OUTPUT 703;"NUM;EXP?" - Queries the 5371A for the on/off
status of the expanded data format.

SCR - Scroll Results
(command)

Shortform: SCR [SCRoll (resulis)]
Longform: SCROLL

The SCR command scrolls the results on the measurement result screen up or
down one measurement at a time. Specifying “DOWN” will scroll the results
toward previous measurements, while specifying “UP” will scroll toward later
measurements.

Example: QUTPUT 703;"NUM;SCR,DOWN" - Scrolls the 5371A numeric
result screen to display the next measurement.
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PROCESS (PROC)
SUBSYSTEM
COMMANDS

The Process (PROC) subsystem controls math and statistical functions and
the setting of test limit values. The functions in this snbsystem are equivalent
to those available via the MATH menu screen. Syntax diagrams for the
Process subsystem commands are shown in Figure 2-11.

{PROCess } (

L@»(soum@«{ separgtor A ) ]

——»{ CREFerence }

-——»( HL|Mi’E)—F{ separotor J—-»-: high limit volue_arg

_‘4
A

HLIMIt? >

—( LIMit H separator

LIMit?

ﬁ

4’( LLIMiE H separator H jower fimit va!ue_org% >

——{ LLIMit? } o

—*{ MATH H separator {

MATH? »

——{NORMGHZeH separator H normalize value_arg L »

——»{ NORMalize? }

Y

—(OFFSetH separator H ofiset wvolue_arg E >

——{ OFFSat?) N

-—>< SCALe )—)-{ separator H scale value_arg E >

—{ SREFerence }
—»{SREFerence?} —

RR1T_0Q2

Figure 2-11. Process Subsystem Syntax Diagrams
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—>( STATistics )—*{ separator ON 3 »
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—={ MiNirmum? } -

RMSquare?

RMSQuare?
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——»{ VARIgncae? ,‘r

SQURce?
RR11B_Q2

Figure 2-11. Process Subsystem Syntax Diagrams (Continued)

SOUR - Source Shortform: SOUR [SOURCce]
(command/query) Longform: SOURCE

The Process subsystem SOUR command selects the input channel signal
{Channel A or Channel B) to which all subsequent processing function com-
mands will apply.

The SOUR? query returns a string indicating the curreat signal source, “A”
for Channel A and “B” for Channel B.

Parameters: {A | B}

Examples: OUTPUT 703;"PROC;SOUR,A" - Selects Channel A as the signal
source for subsequent processing functions.

OUTPUT 703;"PROC;SOUR?" - Queries the 5371A for the cur-
rent signal source.
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CREF - Clear Reference
(command)

HLIM - High Limit
{command/query)

LIM - Limit Testing
{command/query)

The PROCess subsystem SOURce command has 18 subcommands:
CREFerence, High LIMit, LIMit, Low LIMit, MATH, NORMalize, OFFSet,
SCALe, SREFerence, STATistics, AVARiance?, MAXimum?, MEAN?,
MINimum?, Root Allan Variance?, Root Mean SQuare?, Standard
DEViation?, and VARiance?. These subcommands are described below:

Shortform: CREF [Clear REFerence]
Longferm: CREFERENCE

The CREF command sets the Reference vaiue to 0. Reference values for
cach channel are set separately using the SREF (Set REFerence) command.

Example: OUTPUT 703;"PROC;SOUR,A;CREF" - Sets Channel A reference
value to (.

Shortform: HLIM [High LIMit]
Longform: HLIMIT

The HLIM command sets the upper limit for limit testing of the processed
results. HILIM values are set for each channel separately.

Positive Range: +1E-12 < n < +1E+12,and 0
Negative Range: ~1E+12 < n = -1E-12
Resolution: 1E-12

The HLIM? query returns the value of the current High Limit. The value is
returned in exponential form (NR3 format).

Examples: OUTPUT 703"PROC;SOUR,A;HLIM, +1E-9" - Sets the High
Limit value to 1 x 10~ for limit testing of Channel A results,

OUTPUT 703;"PROC:SOUR,B;HLIM?" - Queries the 5371A for
the current High Limit value for Channel B.

Shortforn: LIM [LIMit (testing)]
Longform: LIMIT

The LIM command selects the limit test mode for setting upper and lower
limits on the processed results. Both upper and lower limifs can be specified
using the HLIM and LLIM commands. When a result falls outside the set
limits, this will be indicated on the display and over the HP-IB (an SRQ is
generated if at least one value is out of range). In this case, the Limit Error
bit (LME, bit 7) in the Hardware Status Register will be set to indicate that a
limit error has occurred, thus setting the HSB bit (bit 0) in the Status Byte.

The LIM? query returns the current status of the limit testing mode, “1” if
limit testing is enabled and “0” if Limit testing is disabled. :

Parameters: {ON | OFF}
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LLIM - Lower Limit
(command/query)

MATH - Math Modifiers
(command/query)

Examples: OUTPUT 703;"PROC;SOUR,A;LIM,ON" - Enables limit testing
mode for Channel A,

QUTPUT 703;"PROC;SOUR,A;LIM?" - Queries the 5371A as to
whether limit testing for Channel A is on or off.

Shortform: LLIM [Lower LIMit]
Longform: LLIMIT

The LLIM command sets the lower limit for limit testing of the processed
results. LLIM values are set for each channel separately.

Positive Range: +1E~12 < n < +1E+12, and 0
Negative Range: -1E+12 < n < -1E-12
Resolution: 1E-12

The LLIM? query returns the value of the current Lower Limit. The value is
returned in exponential form (NR3 format).

Examples: OUTPUT 703;"PROC;SOUR,A;LLIM,-1E-9" - Sets the Lower
Limit value to -1 x 107 for limit testing of Channel A results.

OUTPUT 703;"PROC;SOUR,B;LLIM?" - Queries the 5371A for
the current Lower Limit value for Channel B.

Shortform: MATH [MATH (modifiers))
Longform: MATH

The MATH command turns on various math options for modifying the
measurement results, The 5371A normally calculates measurement results in
fundamental units of Seconds, Hertz, and Volts. Selecting MATH provides
the option of using offset, normalize, and scaling functions to modify the
results.

To enable the Math modifiers, send “ON”; to disable them, send “OFF”.
Math modifiers are enabled and disabled separately for each channel. Math

modifier values are also set separately for each channel.

The three functions, Offset, Normalize, and Scale, are applied (together with
the reference set by the SREF command) as follows:

Math result = [(Measurement result — Reference / Normalize} + Offset]
x Scale

If no reference is set (reference = (), the above formula is equivalent to:
Math result = [Measurement result / Normalize) + Offset] x Scale

The MATH? query returns the current status of the Math modifiers, “1” if
the Math modifiers are enabled and “0” if the Math modifers are disabled.
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NORM - Normalize
{command/query)

OFFS - Offset
(command/query)

Parameters: {ON | OFF}

Examples: QUTPUT 703;"PROC;SOUR,A;MATH,ON" - Enables the Math
modifiers for Channel A.

OUTPUT 703;"PROC;SOUR,B;MATH?" - Queries the 5371A for
the current on/off status of Math modifiers for Channel B.

Shortform: NORM [NORMalize]
Longform: NORMALIZE

The NORM command allows raw measurement data to be divided by a user-
entered normalization constant.

Positive Range: +1E-12 < n < +1E+12

Negative Range: -1E+12 < n = —1E-12

Resolution: 1E-12

Note that if zero is entered, the value will default to 1E-12.

The NORM? query returns the value of the current normalization constant in
exponential form (NR3 format).

Examples: OUTPUT 703;"PROC;SOUR,A;NORM,60" - Sets Channel A nor-
malization constant to a value of 60.

OUTPUT 703;PROC;SOUR,B;NORM?" - Queries the 5371A for
the current normalization value for CHannel B.

Shortform: OFFS [OFFSet]
Longform: OFFSET

After the application of the normalization constant (refer to NORMalize
command description), the OFFS command can be used to enter an offset
constant to be added to a measurement value. Offset values are set separately
for Channel A and Channel B.

Positive Range: +1E-12 <« n < +1E+12, and 0

Negative Range: -1E+12 < n 5 -1E-12

Resolution: 1E-12

The OFFS? query returns the value of the current offset in exponential form.

Example: QUTPUT 703;"PROC;SOUR A;OFFS,-10E-9" - Sets a Channel A
offset of ~10 x 10~

OUTPUT 703;"PROC;SOUR,A;OFFS?" - Queries the 5371A for
the Channel A offset value.
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SCAL - Scale
{command/query)

SREF - Set Reference
(command/query)

Shortform: SCAL [SCALe]
Longform: SCALE

The SCAL command scts a scaling factor for multiplication of the result
value, The scaling factor is applied after normalization and offset have been
applied. Scaling factors for Channel A and Channel B are set separately.
Refer to the MATH command description for information about how the
scaling factor relates to normalization and offset values.

The SCAL? query returns the value of the current scaling factor. The
returned value will be in exponential format.

Positive Range: +1E-12 s n < +1E+12, and 0
Negative Range: -1E+12 < n < -1E-12
Resolution: 1E--12

Example: OUTPUT 703;"PROC;SCAL,IE+3" - Sets the scaling factor to
1000.

Shortform: SREF [Set REFerence]
Longform: SREFERENCE

The SREF command is used to assign a reference value based on the current
measurement size and statistics mode. The reference value can be thought of
as a negative number added to the measured result, giving a delta value be-
tween the measurement and reference value.

If Statistics are enabled, the reference value will be set to the mean of the last
sample set. If Statistics are not enabled, the reference value will be set to the
last measured value {which will be the last one in a group of measurements if
in a continuous measurement mode).

If SREF is selected with Math and Statistics already enabled, the statistical
mean used as the reference value is the mean of the measurement results
before any math processing.

There is no numeric entry for this command. If a reference value other than
the last sample or mean is required, the OFFSet command can be used.

Reference values are set separately for Channel A and Channel B. If the
SREF command is sent for a channe! which is not currently being measured,
the reference will be set to zero.

Example;: OUTPUT 703;"PROC;SOUR,A;SREF" - Sets reference value for
Channel A,
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STAT - Statistics
{command/query)

Shortform: STAT [STATistics]
Longform: STATISTICS

The STAT command enables and disables the statistical functions of the
5371A. When enabled, all statistical measurements are calculated, even if they
are not observed on the currently displayed screen. The results displayed
depend on the currently selected menu screen. Any of the eight statistical
values may be queried independently of the currently displayed menu screen.
The values calculated are:

e Mean value

e Minimum value

o Maximum value

e Varlance

e Standard Deviation

e RMS (Root Mean Square)

s Allan Variance

o Root Allan Variance
Statistics mode is enabled for Channel A and Channel B separately.

The STAT? query returns the current on/off status of Statistics mode: “1”
(ON) or “0” (OFF).

Parameters: {ON | OFF}

Example: QUTPUT 703;"PROC;SOUR,B;:STAT,ON" - Enables the Statistics
mode.

HP 5371A — Programming Manual
2-105



NOTE

For ease of reference, all Process subsystem query-only commands relat-
ing to STATistics are grouped together below instead of in the previous al-
phabetical listing.

There are eight queries relating to Statistics: Allan VARiance?, MAXimum?,
MEAN?, MINimum?, Root Allan Variance?, Root Mean SQuare?, Standard
DEViation?, and VARiance?. The eight query descriptions below are based
on the following terms and definitions:

X(i) is an individual measurement
N is the number of measurements
Mean is the arithmetic mean

For all formulas (except the Allan Variance formula), summations over %, are
from i = 1 to N. For the Allan Variance formula, the summation over Z is
fromi = 2to N.

Note also that in all caiculations except Minimum, Maximum, and Allan
Variance, the random variables are “centered” by subtracting X({1) from all
X(0).

AVAR? - Allan Variance? Shertform: AVAR? [Allan VARiance?)

(query only)

Longform: AVARIANCE?

The AVAR? query returns the value of the Allan Variance. The Allan
variance is calculated by taking the sum of squares of differences between

consecutive measurements. The formula is:

X 2
X - Xy
=7

2N = 1)

* Allan Variance = -

where the summation is done from i = 2 to N.

Example: OUTPUT 703;"PROC;SOUR,A;AVAR?" - Queries the 5371A for

the Allan Variance value.

MAX? - Maximum? Shortform: MAX? [MAXimum?]

(query only)

Longform; MAXIMUM?

The MAX? query returns the maximum value for the last set of measure-
ments. The result is returned in exponential form (NR3 format).

Example: OUTPUT 703;"PROC;SOUR,A;MAX?" - Queries the 5371A for

the maximum values for the last set of measurements.
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MEAN? - Mean? Shortform: MEAN? [MEAN?)
(query only) Longform: MEAN?

The MEAN? query returns the value of the arithmetic mean. The arithmetic
mean is calculated by summing all measurcment results and dividing by the
number of measurements. The formula is:

N
2%
i=1
N

Mean =

NOTE

For arithmetic mean, the first measurement of the group is subtracted from
each measurement for the calculation and then added back at the end of
the calculation.

A different method for calculating the mean is used in the following situa-
tions:

s The measurement function is Frequency or Period
e A continuous arming mode is selected

Continuous arming is explained in chapter 5. An easy method for identify-
ing continuous arming is to look for the terms “Block Holdoff” and “Sample
Arm” on the Function menu below the Arming Mode field. If these terms
appear, the arming mode is continuous.

e The number of measurements per block is 3 or more

When the above conditions are met, the Bicentroid Mean method is used.
This is an algotrithm which calculates mean frequency by estimating the
Least Squares Fit of a line to the events vs. time data. The slope of this
line is a constant frequency. This mean estimate more accurately repre-
sents the characteristics of the collected data as compared to the simple
arithmetic mean.

Example: OUTPUT 703;"PROC;SOUR,A;MEAN?" - Queries the 5371A for the
arithmetical mean.
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MIN? - Minimum?
{(query only)

RAV? - Root Allan
Variance?

(query only)

RMS? / RMSQ? - Root
Mean Square?

(query only)

SDEV? - Standard
Deviation

{query only)

Shortform: MIN? [MINimum?]
Longform: MINIMUM?

The MIN? query returns the minimum value for the last set of measurements.
The result is returned in exponential form (NR3 format).

Example: QUTPUT 703;"PROC;SOUR,B;MIN?" - Queries the 5371A for the
minimum values for the last set of measurements.

Shortform: RAV? [Root Allan Variance?]
Longform: RAVARIANCE?

The RAV? query returns the value of the Root Allan Variance (the square root of
the Allan Variance). The result will be in exponential form (NR3 format). The
formula is:

Root Allan Variance = v Allan Variance

Example: OUTPUT 703;"PROC;SOUR,B;RAV?" - Queries the 5371A for the
Root Allan Variance value.

Shortform: RMS? [Root Mean Square]
RMSQ? [Root Mean SQuare]
Longform: RMSQUARE?

The RMS? (or RMSQ?) query returns the value of the Root Mean Square. The
value is returned in expopential form (NR3 format). The formula used is:

N
2X
i=1

N

Note that the first measurement in the group is subtracted from each of the meas-
urements for the calculation and then added back at the end of the caiculation.

RMS =

Example: OUTPUT 703;"PROC;SOUR,B;RMS?" - Queries the 5371A for the
Root Mean Square value.

Shortform: SDEV? [Standard DEViation?]
Longform: SDEVIATION?

The SDEV? query returns the value of the standard deviation. The formula is:
Standard Deviation = v'Variance

Example: QUTPUT 703;"PROC;SOUR, A;SDEV?" - Queries the 5371A for the
Standard Deviation value.
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VAR? - Variance?
(query only)

REV MARCH 1990

Shortform: VAR? [VAriance?]
Longform: VARIANCE?

The VAR? query returns the variance value. The value returned is in exponential
form (INR3 format). The formula is:

N 2
Sx
I3
N P=1
2
EXi" N
im1
Vari =
ariance ]

Note that the first measurement in the group is subtracted from each of the meas-
urements for the calculation; the first measurement is not added back at the end
of the calculation.

Example: OUTPUT 703;"PROC;SOUR,B; VAR?" - Queries the 5371A for the
variance value.
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Appenpix A HP-IB INTERCONNECTION

CONNECTING The HP 5371A can be connected to a controller by simply installing an HP-IB
THE 5371A TO cable (such as an HP 10833A cable) between the two units as shown in
A CONTROLLER Figure A-1.

The 5371 A has two HP-IB operating modes:

e Talk/Listen — This mode is for bi-directional communication. The
5371A can receive commands and setups from the controller, and can
output data and measurement results.

s Talk Only — In this mode, the 5371A can output data and measurement
results; it cannot receive commands or setups from the controller.

Refer to the HP 5371A Operating Manual for instructions on how to change the
HP-IB operating modes. Refer to Section 1 of this Programming Manual for in-
structions on how to set the 5371A HP-IB address.

CONTROLLER
o © o HP 5371A
1 T FREQUENCY AND TIME
INTERVAL ANALYZER

o 5=

Figure A-1. Connecting the HF 53714 to a Conwoller
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HP-IB Cable
Connection

Figure A-2 provides interconnection data about the rear panel HP-IB connector
on the HP 5371A. This connector is compatibie with the HP 10833A/B/C/D
cables listed in Table A-1. Up to 15 HP-IB compatible instruments (including
the controller) can be interconnected in a system. The HP-IB cables have iden-
tical “piggy-back” connectors on both ends (see Figure A-3) so that several
cables can be connected to a single source without special adapters or switch
boxes. System components and devices may be connected in virtually any con-
figuration desired. There must, of course, be a path from the controller to every
device operating on the bus.

CAUTION

AVOID stacking more than three or four cables on any one connector.
If the stack gets too large, the force on the stack produces leverage
which can damage the connector mounting.

DO NOT USE a screwdriver to tighten the connector lockscrew. Each
cennector should be firmly (finger-tight) screwed in place to keep it
from working loose during use. Damage to the threads inside the head
of the lockscrew may result if a screwdriver is used.

Table A-1. HP-IB Cable Descriptions

Model Number Cable Length
10833A 1 metre (3.3 ft.)
10833B 2 metres (6.6 ft.)
10833C 4 metres (132 ft.)
10833D 0.5 metres (1.6 ft.)
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PIN | LINE
1 | blo1
2 | Doz
3 | Dlo3
4 | DIGA
13 | DICS
14 | DiOB
15 | Dio7 N
16 1§ DIO8 @
5 1 EO! =
17 | REN
6 | DAv
7 | NRFD
8 | NDAC
g |IFC
10 | SRQ
11 | ATN
12 { SHIELD-CHASSIS GROUND
18 | P/O TWISTED PAIR WITH PIN 6
i9 P/O TWISTED PAIR WITH PIN 7 THESE PINS
20 | P/O TWISTED PAIR WITH PIN 8 ARE
21 | P/O TWISTED PAIR WITH PIN 9 [ INTERNALLY
22 | P/O TWISTED PAIR WITH PIN 70 | GROUNDED
23 | P/O TWISTED PAIR WITH PIN 11
24 | ISOLATED DIGITAL GROUND

The 5371A contains metric threaded HP-IB cable mounting studs
as opposed to English threads. Metric threaded HP 10833A.B, C,
or D HP-IB cable iockscrews must be used {o secure the cabie to
the instrument. Identification of the two types of mounting studs
and lockscrews is made by their color. English threaded fasteners
are colored silver and metric threaded fasteners are colored
black. DO NOT mate silver and biack tasteners to each other or

CAUTION

LONG MOUNTING

LOCKSCREW STUD

1390-0360 0380-0643

&.5mm

the threads of either or both will be destroyed. Metric threaded
HP-IB cable lockscrew illustration and part number follow.

SHORT MOLINTING
STUD

0380-0644

4 gmm

Logic Levels

The Hewlett-Packard Interface Bus togic levels are TTL compatible, i.e., the trug (1) state is
0.0V dc to 0.4V dc and the false {0) state is +2.5V dc to +5.0V dc.

Mating Connector

HP 1251-0293; Amphenol 57-30240.

Mating Cabies Avaliabie

HP 10631A, 1 metre (3.3 ft.}, HP 10631B, 2 metres (6.6 ft.),
HF 10631C, 4 metres (13.2 ft.}, MP 10631D, 1/2 metre (1.6 ft.).

Cabling Restrictions

1. A Hewlett-Packard Interface Bus System may contain no more than 2 metres (6.6 ft.) of
connecting cable per instrument.
2. The maximum accumulative length of cornecting cable for any Hewiett-Packard (mer-
face Bus System is 20.0 metres (65.6 ft.).

3. The maximum number of instruments in one system is fifteen.

Figure A-2. Hewlett-Packard Interface Bus Connection
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Figure A-3. System Interconnection

CONNECTING TO A
PRINTER OR
PLOTTER

The 5371A can be connected to a printer or a plotter either with or without a
controller, If a controlier is connected, the printer or plottcr may be operated
under program control by the controller. If no controller is connected the
5371A becomes the controller for the printer or plotter.

When operating a printer or plotter without a controller, the 5371A’s HP-IB
mode must be set to Talk Only. When operating in this mode, the printer or
plotter must be in Listen Only or Listen Always mode, and may be set to out-
put a service request (SRQ). Refer to the manual for the printer or plotter
for these settings.
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APPENDIX B

DEFAULT MEASUREMENT SETUPS

DEFAULT
MEASUREMENT
SETUP

General Conditions

Default Setup Values

The Default Measurement Setup function (DMS command) is designed to set
up a configuration most likely to give valid results for the currently chosen
measurement function. When the DMS function is selected (using the DMS
command or the front panel SHIFT, PRESET keys), a number of values arc
preset to default conditions. These conditions include source channel, sample
size, arming (and the associated arming parameters), and input channel
specifications (trigger modes, levels). Math modifiers are disabled, Statistics
mode is enabled, and the Numeric “Results + Statistics” screen is displayed.
With a single keypress, a measurement is set up and valid measurement
results plus statistical analysis results can be obtained.

When going into DMS mode, the following conditions are true for all
measurement types:

The previous setup is saved in Register 0.

Math Modifiers are disabled.

Statistics are enabled.

Limit Testing is disabled.

Reference values are set to 0.

Channel A Trigger mode is set to Repetitive Auto trigger.

Channel B Trigger mode is set to Repetitive Auto trigger.

Channel A Attenuation is set to X1.

Channel B Attenuation is set to X1.

The NUMERIC Display is chosen, showing Results -+ Statistics.
Measurement Sample size is set to 50 (measurements per block) ex-
cept for Peak Amplitude measurements where Measurement Sample
Size is set to 1.

e Block size is set to 1 (number of measurement blocks).

® & & & & & 8 0 s 00

The default setup values for each measurement type are listed below:

Time Interval:
Arming set to Automatic.
Source Chanpel set to A
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

+ /- Time Interval:
Arming set to Automatic.
Source Channel set to A—B.
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% ({positive slope).
Input Mode set to Separate.
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Continvous Time Interval:
Arming set to Automatic.
Source Channel set to A,
Channel A Trigger Level set to 50% (positive slope).
Chanpel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Frequency:
Arming set to Auntomatic,
Source Channel set to A,
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Period:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 509 (positive sfope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Totalize:
Arming set to Interval Sampling.
Interval Time set to 10.0 ps.
Source Channel set to A.
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.

Positive Pulse Width:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (negative slope).
Input Mode set to Common.

Negative Pulse Width:
Arming set to Automatic,
Source Channel set to A.
Channel A Trigger Level set to 509% (negative slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Common.

Risetime:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 20% {positive stope).
Channel B Trigger Level set to 80% (positive slope).
Input Mode set to Common.
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Falltime:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 80% (negative slope).
Channel B Trigger Level sct to 209% (negative slope).
Input Mode set to Common.

Duty Cycle:
Arming set to Automatic.
Source Channel set to A.
Channei A Trigger Level set to 50% (positive slope).
Channel B Trigger Level set to 50% (negative slope).
Input Mode sct to Common.

Phase:
Arming set to Automatic,
Start on Positive edge of Channel A.
Source Channel set to A relative to B (A rel B).
Channel A Trigger Level set to 509 (positive slope).
Channel B Trigger Level set to 50% {positive slope).
Input Mode set to Separate.

Peak Amplitude:
Arming set to Automatic.
Source Channel set to A.
Channel A Trigger Level set to 50% {positive slope).
Channel B Trigger Level set to 50% (positive slope).
Input Mode set to Separate.
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APPENDIX C

INTRODUCTION

STATIC STATUS
MESSAGES

MOMENTARY
STATUS MESSAGES

MOMENTARY
WARNING
MESSAGES

STATIC ERROR
MESSAGES

STATIC FAILURE
MESSAGES

STATUS AND ERROR MESSAGES

Five types of messages appear on the CRT Status Line of the HP 5371A o
indicate errors, failures, and general information. This appendix contains a com-
plete list of all messages in alphabetical order. The messages have a priority
order; from the lowest to the highest priority, they are:

¢ Static Status Messages

¢ Momentary Status Messages

e Momentary Warning Messages
e  Staric Error Messages

e  Static Failure Messages

These messages are acknowledged in different ways, depending on whether the
instrument can continue operating and making measurements. Some messages
are only warnings, and normal operation can continue without user response.
Others are intended to notify the user that operation has been suspended until the
error condition is acknowledged and/or corrected.

Displayed messages are replaced with ones of higher priority. For example, a
Static Error Message will overwrite a Momentary Warning Message. If another
message occurs with the same priority as the current message, overwriting occurs
only if both are Status or if both are Momentary messages. Otherwise, the second
message will be ignored.

In addition to the messages listed above, Graphics Subsystem messages appear in
the Status Line, but these messages are not described in this manual.

These are information messages to inform you of the condition of the instrument.
Static Status Messages are cleared when the condition in the instrument changes,
or when the RESTART key is pressed.

These are information messages to alert you to a particular condition in the in-
strument. They will clear automatically after three seconds.

These are warning messages to alert you to an illegal operation that was at-
tempted. They will clear automatically after three seconds. Examples of actions
that generate a Momentary Warning Message are: pressing an undefined softkey,
or pressing a non-numeric key while entering a numeric value. An error number
will be placed in the Error Queue for each Momentary Warning Message.

Static errors convey improper operating states or errors generated by HP-IB.
Pressing a valid key clears these errors. HP-IB errors are cleared on the transition
from REMOTE to LOCAL. Examples of Static Errors are: sending an invalid
HP-IB command, or attempting to query the instrument while it is in Binary
output mode. An error number will be placed in the Error Queue for each Static
Error Message.

These are failures which prevent the instrument from operating properly. They
convey “catastrophic” hardware-related failure conditions. Static failures must be
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ERROR QUEUE
QUERY COMMAND

STATUS AND
ERROR MESSAGE
DESCRIPTIONS

Abort only
allowed in Single.

Alternate Timebase
selected. Press
RESTART.

acknowledged by pressing the RESTART key or by correcting the failure condi-
tion. Examples of Static Failures are: applying too much voltage to the Channpel
A or B input pods, or neglecting to power-down the instrument before removing
one of the input pods. An error number will be placed in the Error Queue for
each Static Failure Message.

The Error Queue query command (“ERR?”) allows an HP-IB system controller
to request the contents of the HP 5371A’s Error Queue. The Error Queue con-
tains a maximum of 16 error numbers, represented by integer values, which iden-
tify operator or hardware errors. If more than 16 errors have been queued but not
queried, then the 16th one is replaced with Error -350 (which is the HP standard
error number indicating that “too many errors have occurred™). Successively
sending the query “ERR?” returns error numbers in the order that they occurred,
until the queue is empty. Additional queries return an error of “0” until another
error condition is generated. Only messages of the type Momentary Warning,
Static Error and Static Failure have error numbers that are entered into the Error
Queue.

The following list describes the HP 5371A system-wide status and error mes-
sages in alpbabetical order. HP standard numbers, which are consistently defined
for all HP instruments, are listed under “Error”, and are preceded with a minus
sign (for example, “Error -120: Numeric argumenti error™). All of the other error
messages with positive numbers are unique to the HP 5371A. Messages with
numbers are used to indicate actual events which have occurred which should be
iogged in the Error Queue. Messages without error numbers are intended for
status information only.

Note that there are also some localized messages in the Graphics screens which
are not covered here in detail. Those messages are intended to give the user
feedback on the current Graph status, but are not generally considered errors of
global concern, and do not generate error number entries in the Error Queue.
Examples are: the number of measurements between the markers, the status in-
dication while the graph display is being recalculated (due to a GRAPhic com-
mand), or an indication that some action has compieted (such as a Graph copy to
memory). These messages are considered to be self-explanatory and therefore are
not listed here.

Type:Momentary Status Associated With:Measurement

This message occurs when the “ABORT” HP-IB command is received or the
Abort (MANUAL ARM) key is pressed while the HP 5371A is in the Repetitive
Sample mode. The Abort command is valid only when the HP 5371A is in
Single Sample mode, 0 no action lakes place.

Type:Static Failure Associated With:Rear Panel External
Reference Input
Error Number:105

The HP 5371A will display this message and stop the measurcment process
when an external timebase reference is connected to, or disconnected from, the
rear panel EXTERNAL INPUT connector. Press the front-pane] RESTART key
or send the HP-IB “RESTART” command to restart measurements. If the mes-
sage was caused by connecting the external reference, the restarted measure-
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Arming has changed.

Arming parameter
changed.

Arming, input
parameters changed.

Arming,
measurement source
have changed.

Limits, Binary output
may have been
disabled.

Block or
Measurement
size changed.

Calculating
measurements.

ments will be based on that external reference, otherwise, they will be based on
the Internal Timebase.

Type:Momentary Status Associated With:Parameter Coupling

This message occurs when the Arming selection has been changed to resolve
conflict with another parameter that has been entered (such as changing Meas-
urement Function).

Type:Momentary Status Associated With-Parameter Coupling
This message occurs when an Arming parameter has been changed to resolve
conflict with another parameter that has been entered. Examples of Arming
parameters that might be changed are: Arming channel or delay value.

Type:Momentary Status Associated With-Parameter Coupling

This message occurs when both the Arming selection and one or more Input
menu parameters have been changed to resolve conflict with another parameter
that has been entered. Examples of Input menu parameters that might change are:
Trigger Mode, Trigger Slope or Trigger Level.

Type:Momentary Status Associated With:Parameter Coupling

This message occurs when both the Arming selection and Measurement Source
channel have been changed to resolve conflict with the Measurement Function
that has been entered.
Type:-Momentary Status Assaciated With:Parameter Coupling

Limits testing and HP-IB binary cutput mode are turned off when the Peak
Amplitude function is selected. If the HP-IB output mode was binary, it is
changed to ASCIL
Type:Momentary Status Associated With:Parameter Coupling

This message occurs if a Block Size or Measurement Size is entered which
causes the total number of measurements to exceed 2E+9. When this happens,
the entered parameter is allowed, but the other is defaulted to keep the total
acquisition size less than 2E+9 measurements. For example, if the Measurement
Size is 100 measurements, the maximum Block Size enterable is 20,000,000 (to
insure that the total does not exceed 2E+9). If the Measurement Size is increased
(so that it is greater than 100), the corresponding Block Size is decreased to keep
the toral from exceeding 2E+9 measurements.

Type:Static Status Associated With:System Operation

This message is displayed while the HP 5371A 18 calculating the measurement
results. It is erased when the calculation process is complete.
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Decimal point entry
disallowed.

Decimal point
previously entered.

Enter register
number.

Error -100:
Unrecognized
command.

Error -120:
Numeric Argument
error.

Error -151:
Query not allowed.
Binary format.

Error 100:

No Listeners on bus.

Error 101:
Talker, no listeners.

Type:Momentary Status Associated With:Numeric Entry

This message occurs when a decimal point is not allowed at this point in the
current numeric entry sequence, because the exponent value has already been
specified (e.g. the value currently being entered is “1.2E+017).

Type:Momentary Status Associated With:Numeric Entry
This message occurs when a decimal point is not allowed at this point in the

current numeric entry sequence, because a decimal point has already been
entered {e.g. the value currently being entered is “1.27).

Type:Static Status Associated With:Save/Recall
This message appears after pressing the SAVE or RECALL keys, prompting the
user to select one of the saved configuration registers.

Type:Static Error Associated With:Standard HP Error

This message occurs when an invalid command has been sent via HP-IB. Ex-
amples are: commands not valid for the currently specified subsystem, com-
mands not aliowed for the current measurement setup, or commands containing
syntax errors.
Type:Static Error Associated With:Standard HP Error

This message occurs when an attempt has been made to enter a Stop arming
value less than the corresponding Start arming value in TIME/TIME or

EVENT/EVENT Arming modes. Examples are: entering a Start time greater than
a Stop time, or entering a Start event count greater than a Stop event count.

Type:Static Error Associated With:Standard HP Error

This message occurs when output data is requested from the HP 5371A while it
is in the Binary output mode. The HP 5371A cannot be queried or send for-
matted numeric data via HP-IB while in Binary output mode. To process queries,
switch to ASCII or Floating Point output modes.

Type:Momentary Warning Associated With:-HP-1B

This message occurs when there are no listeners present on the bus, and an at-
tempt has been made to have the HP 5371 A send output. This is specific to the
Talk/Listen mode of operation.
Type:Momentary Warning Associated With:HP-1B

This message occurs when the HP 5371A is addressed to talk, but there are no
listeners present on the bus. This is specific to the Talk-only mode of operation.
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Error 102;
Bus conflict:
Taik-only.

Error 103:
Key ignored in
Remote.

Error 104:

Key ignored in LLO.

Error 107:

Timebase unlocked.

Press RESTART.

Error 108:
ChAandB
Overvoltage.

Error 109:
Ch A Overvoltage.

Error 110:
Ch B Overvoltage.

Error 111:
Power-down before
removing pods.

Type:Static Error Associated With:HP-IB

This message occurs when an attempt i made to send HP-IB commands to the
HP 5371A while it is in Talk-Only mode. The instrument cannot accept com-
mands via HP-IB while in this mode. To allow the HP 5371A to accept coml-
mands, return to Talk/Listen mode.

Type:Momentary Warning Associated With.HP-IB

This message occurs when a front-panel key is pressed while the HP 5371A is in
Remote mode, but not in Local Lockout (LLO) mode. While in Remote, all
front-panel keys except LOCAL are disabled.

Type:Momentary Warning Associated With:HP-1B

This message occurs when any HP 3371A front-panel key is pressed while the
HP 5371A is in Remote, and in Local Lockout mode. In Local Lockout mode,
the LOCAL key is disabled.

Type:Static Failure Associated With:Hardware Error
This message occurs when the oscillator is out of lock. Any measurements made
while this message is on the screen may not be accurate.

Type.Static Failure Associated With:Hardware Error

This message occurs when an overvoltage condition is present on both Input
Channels A and B. To eliminate the error-causing condition, you can do one or
both of the following: 1) change the signal Bias or Attenuation on the Input
meny, then restart the measurement; 2) decrease the input signal level.

Type:Static Failure Associated With:Hardware Error

This message occurs when an overvoltage condition is present on Input Channel
A. To eliminate the error-causing condition, you can do one or both of the fol-
lowing: 1) change the signal Bias or Attenuation on the Input menu; 2) decrease
the input signal level. Restarting the measurement erases the error message.

Type:Static Failure Associated With:Hardware Error

This message occurs when an overvoltage condition is present on Input Channel
B. To elimipate the error-causing condition, you can do one or both of the fol-
lowing: 1) change the signal Bias ot Attenuation on the Input menu; 2) decrease
the input signal level. Restarting the measurement erases the error message.

Type:Static Failure Associated With:Hardware Error

This message occurs when an input pod is removed while the HP 5371A is
powered on. The instrument shouid be powered down before input pods are
removed.
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Error 130:
Only graphs can be
plotted.

Error 131:
Plot/meas data
conflict.

Error 140:
Register protected.

Error 141:
Register not saved
yet.

Error 142: Register
out of range.

Error 150:
Parameter conflict.

Events occurred
which were not
timed.

Exponent entry
disallowed.

Type:Momentary Warning Associated With:Plot

This message occurs when an attempt is made to plot a display other than
Graphics. Plots are only allowed of Graphic displays. To get a hardcopy of any
other menu, use the PRINT function, which outputs the current display to an
attached printer.

Type:Momentary Warning Associated With:Plot

This message occurs when the PLOT key is pressed while Graphics are avail-
able, but the output source chosen on the System menu is Measurement instead
of Display. In this case, the HP 5371A has been configured to output measure-
ment results instead of display data. Set the output source to Display before
plotting.

Type:Momentary Warning Associated With:Save/Recall or Erase

This message occurs when you try to save to or erase a register (0 through 9)
whose Write Protect is On. Save to another register, or set Write Protect for the
desired register to Off. Write Protect status is shown on the Instrument State
Menu.

Type:Momentary Warning Assoctated With:Save/Recall
This message occurs when an attempt has been made to recall a saved instrument
configuration from a register that has not yet been saved.

Type:Momentary Warning Associated With:Save/Recall

This message occurs when a register number outside the valid range has been
entered. Valid register numbers are 0-9 for RECALL, and 1-9 for SAVE or
ERASE.

Type:Static Error Associated With:HP-1B
This message occurs when an HP-IB command was sent which conflicts with the
current instrument configuration.

Type:Momentary Status Associated With-Measurement

This message occurs when the measurement acquisition process is not able to
timestamp every event sample individually. All measurement results displayed
are still valid in this case; no user-intervention is required.

Type:Momentary Status Associated With:Numeric Entry

This message occurs for one of two reasons: an attempt was made [o enter an
integer parameter using exponent format, but the menu field is too small to ade-
quately handle that format {not enough space to specify digits plus the “E+00”
notation), or the EXP key was pressed without having entered any digits in the
current NUMETIC entry sequence.
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Exponent disallowed
due to mantissa.

Gate open.

Graphics not allowed
for this meas.

Input line truncated
to first 80 chars.

Input parameters
may have changed.

Measurement
Aborted.

Measurement
terminated, no data.

Type:Momentary Status Associated With:Numeric Entry

This message occurs if there is not enough space left in the numeric entry field
to show “E+00” when the EXP key is pressed. In this case, the exponent entry
maode is valid for the parameter in question, but there is not enough space left in
the field because too many digits have already been entered. There must be at
least four character spaces available to show “E+xx” in the field. The BACK-
SPACE key may be used to clear enough character spaces to allow exponent
entry.

Type:Stiatic Status Associated With:Manual Totalize
Measurement

This message appears while the manually controlled gate is open during a
Manually armed Totalize measurernent. When the gate is closed to complete the
measurement, the message is erased and the measurement result is displayed.

Type:Momentary Status Associated With:-Manual Totalize and Peak
Amplitude Measurements

Graphics displays are not allowed when the HP 5371A is making Manually
armed Totalize or Peak Amplitude measurements.

Type:Momentary Status Associated With:HP-1B

This message occurs when an HP-IB string of more than 80 characters is entered
from the controller. The parser truncates the siring to the first 80 characters, and
continues processing.

Type:Momentary Status Associated With:Parameter Coupling

This message occurs when parameters on the Input menu have been changed to
resolve conflict with another parameter that has been entered. In this case, no
Arming mode or Arming parameter changes have occurred.

Type:Momentary Status Associated With:Measurement

This message occurs when the “ABORT” HP-IB command is received or the
Abort (MANUAL ARM) key is pressed while a measurement is in progress, and
enough samples have been taken to give at least one valid measurement result.
The Abort command is valid only when the HP 5371A is in Single Sample
mode.

Type:Momentary Status Associated With-Measurement

This message occurs when the “ABORT” HP-IB command is received or the
Abort (MANUAL ARM) key is pressed while a measurement is in progress, and
not enpough sampies have been taken to give at least one valid measurement
result. The Abort command is valid only when the HP 5371A is in Single mode.
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No digits specified,
entry aborted.

Non-numeric key
ignored.

Not in Talk-only,
see System Menu.

Number must be
positive.

Numeric entry
aborted.

Plot/Print aborted.

Response timeout
occurred, see
System Menu.

Result Format
must be ASCII,
see System menu.

Type:Momentary Status Associated With:Numeric Entry

This message occurs when the ENTER key is pressed, without having specified a
numeric value containing any digits.

Type:Momentary Status Associated With:Numeric Entry

This message occurs in numeric entry when pressing any non-numeric key
before pressing ENTER or LAST VALUE. Non-numeric keys are keys other
than 0 to 9, . {decimal point), EXP, +/-, or BACKSPACE.

Type:Momentary Status Associated With:Print/Plot Graph keys

This message occurs when an attempt is made to print a screen or plot a graph
without first setting the HP 5371A to Talk-Only mode on the System menu
screen.
Type:Momentary Status Associated With:Numeric Entry

This mesage occurs when an attempt is made to change an enterable parameter
to a negative value, and that parameter is only allowed to be positive. Examples
are: Measurement Size, or Arming on event or time values.

Type:Momentary Status Associated With:Numeric Entry

This occurs if you do any one of the following after you have begun entering a
number using the DATA ENTRY keys: 1) press the LAST VALUE key; 2) turn
the ENTRY/MARKER knob; 3) press any of the RESULTS keys; 4) press any
of the MENU SELECTION keys; 5) press any INSTRUMENT CONTROL key
except PRESET. The parameter that was being entered is restored to its last
previous value.
Type:Momentary Status Associated With:Plot/Print

The current plot or print output action in progress has been canceled (at user
request).

Associated With:System Operation
Error Number:-303

Type:Momentary Warning

This message occurs when the Response Timeout feature is enabled and a meas-
urement i8 in progress but has not completed within the specified time period.
The instrument will proceed with the measurement acquisition to completion if
possible.

Type:Momentary Status Associated With:HP-IB
This message occurs when an attempt is made to send data out on the HP-IB
while in Talk Only, and the outpui format is binary or floating point. The output
format should be changed to ASCII on the System menu.
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Sending output to
plotter...

Sending output to
printer...

Source channel has
changed.

Source, input
parameters changed.

Undefined key.

Value out of range:
set to maximum.

Value out of range:
set to minimum.

Waiting for
Manual Arm...

WARNING:
Both freqs out of
auto-trigger range.

Type:Static Status Associated With:Plot

This message occurs while the current Graphics screen display is being output to
the attached plotter.

Type:Static Status Associated With:Print

This message occurs while the current screen display is being output to the at-
tached printer.

Type:Momentary Status Associated With:Parameter Coupling
This message occurs when the Measurement Source channel has been changed to

resolve conflict with another parameter that has been entered (such as changing
the Measurement Function).

Type:Momentary Status Associated With:Parameter Coupling
This message occurs when the Measutement Source channel and one or more

Input menu parameters have been changed to resolve conflict with another
parameter that has been entered (such as changing the Measurement Function).

Type:Momentary Status Associated With:Key entries

This message occurs when an invalid or undefined key is pressed. An example is
an undefined softkey.

Type:Momentary Status Associated With:Numeric Entry

This message occurs when the entered parameter value is above the maximum
allowable value. The parameter is defaulted to that maximum value.

Type:Momentary Status Associated With:Numeric Entry

This message occurs when the entered parameter value is below the minimum
allowable value. The parameter is defaulted to that minimum value.

Type:Static Status Associated With:Measurement
Status

This message appears when a Totalize measurement with Manual arming is
started. The HP 5371A is waiting for the MANUAL ARM key to be pressed
which will open the gate.

Type:Momentary Warning Associated With:System Operation
Error Number:182

This message occurs when the instrument is in Auto-trigger mode, and the input
signals on both Channel A and B are outside the Auto-trigger frequency range.
One input signal is below 1 kHz and one signal is above 200 MHz,
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WARNING:
Frequency too high
for auto-trigger.

WARNING:
Frequency too low
for auto-trigger.

Type:-Momentary Warning Assaciated With:System Operation
Error Number:180

This message occurs when the instrument js in Auto-trigger mode, and the input
signal is above 200 MHz. The Auto-trigger frequency range is 1 kHz to 200
MHz.

Type:Momentary Warning Associated With:System Operation
Error Number:181

This message occurs when the instrument is in Auto-trigger mode, and the input
signal is below 1 kHz. The Auto-trigger frequency range is 1 kHz to 200 MHz.
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SUMMARY OF An Frror Queue query command addressed to the HP 5371A will return a
NUMERIC ERROR numeric value representing an error that has been logged. (See “ERROR QUEUE
CODES QUERY COMMAND” on page C-2.) A numerical order listing of error codes
that may be returned by the HP 5371A is provided in Table C-1.
Tabie C-1. Summary of Numeric Error Codes
Number Meaning/Message
-100 Unrecognized command.
-120 Numeric Argument error,
-151 Query not allowed.
-303 Response timeout occurred, see System Menu,
-350 Too many errors. (See “ERROR QUEUE QUERY COMMAND”, page C-2).
100 No Lisieners o bus.
101 Talker, no listeners.
102 Bus conflict: Talk-only.
103 Key ignored in Remote.
104 Key ignored in LLO.
105 Alternate Timebase selected, Press RESTART.
106 Alternate Timebase selected. Press RESTART.
Error Number 105 indicates that a signal source has been connected to the
HP 5371A’s rear-panel EXTERNAL INPUT connector.
Error Number 106 indicates that a signal source has been disconnected from the
HP 5371A’s rear-panel EXTERNAL INPUT connector (and that the internal timebase
reference will be used).
107 Timebase unlocked. Press RESTART.
108 Ch A and B Overvoltage.
109 Ch A Overvoltage.
110 Ch B Overvoltage.
111 Power-down before removing pods.
130 Only graphs can be plotted.
131 Plot/meas conflict.
140 Register protected.
141 Register not saved yet.
142 Register out of range.
150 Parameter conflict.
180 WARNING: Frequency too high for auto-trigger.
181 WARNING: Frequency too low for auto-trigger.
182 WARNING: Both fregs out of auto-trigger range.
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APPENDIX D

DIAGNOSTICS

INTRODUCTION

There are three HP-IB commands for implementing diagnostic testing: the
TEST command and the TEST? and *TST? queries. The following
paragraphs briefly describe each command, followed by a description of the
individual diagnostic tests which can be performed.

HP-IB COMMANDS
FOR CALLING
DIAGNOSTIC TESTS

The TEST command executes the diagnostic corresponding to the test num-
ber sent with the command. The test numbers are:

Test Number Test Name Test Number Test Name
1 Self Test 12 CRT RAM
2 Time Base 13 LED Latch
3 Input Pods 14 CRT Controller
4 Input Amplifiers 15 Key Controller
5 Count [Cs 16 DMA Controller
6 Gate Timer 17 Front Panel
7 Measurement RAM 18 CRT Adjustment
8 System ROM 19 CRT Video Pattern
9 System RAM 20 External Amplifier
10 Timer 21 Calibrate Interpolators
11 Real Time Clock

The TEST? query returns the PASS/FAIL status and message of the last
diagnostic test that was run.

The *TST? query initiates a series of self tests which exercise various parts of
the 5371A, and is equivalent to the Self Test selection in the Diagnostic Test
screen. All of the tests performed require no user interaction and do not af-
fect data stored in RAM. The *TST query returns “PASS” when all tests
pass, or returns the number and associated message of the first test that fails.

TEST DESCRIPTIONS

Test 1 — Self Test

The following paragraphs describe each diagnostic test, including possible
messages and results,

The Self-Test is a series of tests which exercise variouns parts of the 5371A. All
of the tests performed require no user interaction and are non-destructive to
data stored in RAMs.

The results of the tests cxecuted are displayed on the Self-Test screen. Each
test is listed on the screen, grouped by board number (indicated inside square
brackets: [1]), and is followed by the word PASS or FAIL indicating whether
or not the test passed. The name of the test that is currently being run is high-
lighted on the Self-Test screen. The screen also displays the message as-
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Test 2 —
Time Base Test

Test 3 —
Input Pods Test

sociated with the last observed failure and the time at which the failure oc-
curred. It keeps a running total of the number of times the Self-Test has been
performed and the number of times the Self-Test failed. The following tests
are executed by the Self-Test:

Test 2 — Time Base Test

Test 3 — Input Pod Test

Test 4 — Input Amplifier Test
Test 5 — Count ICs Test

Test 6 — Gate Timer Test

Test 7 — Measurement RAM Test
Test 8 — System ROM Test
Test 9 — System RAM Test
Test 10 — Timer Test

Test 11 — Real Time Clock Test
Test 12 — CRT RAM Test

Test 13 — LED Latch Test

Test 14 — CRT Controller Test
Test 15 — Key Controller Test
Test 16 — DMA Test

* & ® & @& o 5 2 " " 8 3 e @

This test reads a status byte from the reference oscillator board to determine
the state of the 5371A time base. The test passes only if the oscillator is lock-
ed and if only one of the sources, either external or internal, is present. The
time base test also indicates in the return message whether the oscillator
source is generated internally or externally,

Messages:

Reference Oscillator PASSED Source: [EXTERNAL]
Reference Oscillator FAILED - Unlocked Source: [INTERNAL]

Indicates that the oscillator is not locked.

Reference Oscillator FAILED - Ext & Int Source: [EXTERNAL IN-
TERNAL]

The status bit indicates that both an external and an internal
source are present. This condition should never occur; if it does,
bad data is being read from the status register.

Reference Oscillator FAILED - No Source Source: []

The status bit indicates that neither an external nor an internal
source is present. This conndition should pever occur; if it does,
bad data is being read from the status register.

This test checks to see if both input pods are inserted properly in the 5371A.
The test reads three ID bits for each pod location to determine which type of
pod, if any, is installed. The test passes only if there are pods in both pod
locations. The type of pod found in each location is shown in the return mes-
sage. If the 5371A has rear panel inputs only, the pod test is not performed,
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Test 4 ~
Input Amplifier Test

Messages:

Pods Present A: [54002] B: [54001]
Pod Missing A: [NO_POD] B: [NO_POD]
Rear panel inputs installed, POD test not performed.

A series of tests 15 performed on the input amplifier circuit:

L

The input amplifier comparators are tested to check that they do not tog-
gle when no input signal is applied. The trigger levels and input bias are set
to 0 V on both channels. The counting circuitry is set to count pulses com-
ing from each comparator. If any pulses are counted on either channel, the
test fails.

The auxiliary comparator outputs are tested by forcing them low and then
high. This is done by setting the input nases to 0 'V, then setting the trigger
levels first to 1 V, then to -1 V. With the trigger set to 1 V, the auxiliary
comparators should indicate that the signal is below the trigger level. With
the trigger level set to -1 V, the auxiliary comparators should indicate that
the signal is above the trigger level.

The slope controls are tested by changing them from positive to negative.
With the input bias still at 0 V and the trigger level still at -1 V, the output
of the auxikiary comparators should change.

This test checks that the counting circuitry detects the correct number (ap-
proximately) of events from the input amplifier. The counting circuitry is
set up to count events from the channel being tested. A forced latch is per-
formed and the count is saved. Then 100 pulses are generated using the
signal from the bias MUX that is controlled by the trigger trigger level
DAC of the other channel. Approximately 100 events should be counted.
A second forced latched is then performed and a second set of ap-
proximately 100 events is counted and added to the first set. If the dif-
ference between the two forced latch values is within 15 % of 100, the test
passes, This test 1s performed once for each channel.

Input Switching Test 1: Relays K2, K3, and K4 are tested together. The
relays are set up so that the input level to Channel A of the input amplifier
is 1 V. A peak search is performed on the input level; if it is within 15 % of
the expected value, the test passes.

Input Switching Test 2: Relay K2 is tested. Relays K1 and K2 are switched
from the previous setup so that the input level to Channel A 1s 575 mV. A
peak search is performed on the input level; if it 1s within 15 % of the ex-
pected value, the test passes. If this test fails, and the previous tests passed,
relay K2 is at fault.

Input Switching Test 3: Relay K3 is tested. Relay K3 is switched from the
previons setup so that the input level o Channel A is 0 V. A peak search is
performed on the input level; if it is within 15 % of the expected value, the
test passes, I this test fails, and previous tests passed, K3 is at fault.

Input Switching Test 4: Relay K4 is tested. The relays are setop so that the
input level to Channel A of the input amplifier is -2 V. A peak search is
performed on the input level; if it is within 15 9% of the expected value, the
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10.

11.

12.

13

test passes. If this test fails and previous tests have passed, relay K4 is at
fanit.

Input Switching Test 5: Relays K6, K7, and K8 are tested. The relays are
set up so that the input level to Channel B of the input amplifier is 575 mV.
A peak search is performed on the input level; if it is within 15 % of the ex-
pected value, the test passes.

Input Switching Test 6: Relay K8 is tested. Relay K8 is switched from the
previous setup so that the input level to Channel B is 1 V. A peak search is
performed on the input level; if it is within 15 % of the expected value, the
test passes. If this test fails and previous tests have passed, relay K8 is at
fault.

Input Switching Test 7: Relay K7 is tested. Relay K7 is switched from the
previous setup so that the input level to Channel A is 575 mV. A peak
search is performed on the input level; if it is within 15 % of the expected
value, the test passes. If this test fails and previous tests have passed, relay
K7 is at fault.

Input Switching Test 8: Relay K6 is tested. Relays K5 and Kb are switched
from the previous setup so that the input level to Channel Ais 1V, A peak
search is performed on the input level; if it is within 15 % of the expected
value, the test passes. If this test fails and previous tests have passed, relay
K6 is at fault.

The bias MUZXes are tested. Each input of a bias MUX is sent to the ap-
propriate input channel. A peak search is performed on each of the levels
to determine if they are within an acceptable range. The four MUX inputs
are -2V, 1V, 0V, and the DAC control level (set to 2 V). The expected
voltage level is 1/10 of the 2 V DAC control level (200 mV). Ten bias tests
are performed; tests 1, 3, 5, and 7 check the -2 V, 1V, 0V, and DAC bias,
respectively, for Channel A, while tests 2, 4, 6, and 8 check the same volt-
age levels for Channel B.

When both the relay (input switching) and bias tests are completed, a mes-
sage is returned indicating whether one or the other type of test has failed (or
both types, if applicable}.

Messages:

Input Amp Test PASSED
Input Amp Test FAILED - Input Amp Oscillating A[313] B[0]

The input amplifier 1s oscillating with no input signal. The number
of counts detected for each channel is returned in the error mes-
sage.

Input Amp Test FAILED - Bad comparator result A: Stuck High B:
Stuck Low

The auxiliary comparators returned bad results. The results are
returned in the error message along with the expected results in
parentheses.
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Test5 —
Count ICs Test

Input Amp Test FAILED - Slope control failed: [Channel A] [Chan-
nel B]

The input amplifier slope control failed. The results are returned
in the error message along with the expected results in paren-
theses. Both comparators should change to the low state.

Input Amp Test FATLED - Bad counts A[0] B[100]

An incorrect number of events was detected by the counting cir-
cuitry. (100 events are expected on each channel). The actual
number of counts detected on each channel is returned in brackets
in the error message.

Input Amp Test FAILED - Input Switching Failure]
This message is returned if any of the relay tests fail.

Input Amp Test FAILED - Input Bias Failure
This message is returned if any of the bias tests fail.

Input Amp Test FAILED - Input Switching or Input Bias Failure

This message is returned if any of the relay tests or bias tests fail,

Intermediate Messages:

Input Switching Test 1: Max: 1038 (Min: 1040) [1115 1360]

H a relay test fails, an intermediate message containing the DAC
result followed by the acceptable range in brackets is displayed.
The minimum peak level is also searched for and returned if an
error is detected.

Input Bias Test 5: Max: 2072 (Min: 2070) {2191 2235]

If a bias test fails, an intermediate message containing the DAC
result followed by the acceptable range in brackets is displayed.
The minimum peak level is also searched for and returned if an
error is detected.

This test exercises the Sequencer and ZDT ICs. The Sequencer is
programmed to send the 500 MHz oscillator signal to the Event Counter
ZDTs. The oscillator signal is hardwired to the Timing Counter ZDT. Each
of the three ZDT counting chains are then exercised. The following tests are
performed on each of the ZDT chains:

L

The data paths to the ZDTs are tested. The ZDTs are preset to the value
AAAAH. This stops them from counting and sets the internal count value
to AAAAH. Forced latches are then performed on latches 1 and 2. The
results are then read back and compared to the initial preset value. This
test is then repeated for the pattern 5555H.

The latch status bits for latchl and latch2 are checked. They should be set
since the last action performed by the previous test was a forced latch.
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The ZDTs are reset and the latch status bits are checked again. The bits
should now be cleared.

The terminal count bits are tested. First a reset is performed. This should
clear the terminal count bits. The ZDTs are then preset to FFFFH.
ZDTxB is then programmed to FFO0H to cause a carry out from the first
stage of ZDTxB. This should cause the terminal count bit of ZDTxB to be
set. ZDTxA is then programmed to FFO0H to cause a carry out from the
first stage of ZDTxA. This should should cause the terminal count bit of
ZDTXxA to be set.

The ZDTs are tested to see if they count. The ZDTs are preset to 0 and a
reset is performed to enable counting. A software delay loop is executed
and then latches 1 and 2 are forced. The values of the latches should be
different from the initial preset value,

The latches are read a second time to see if they have heid the latched
values. The values read the second time should be the same as the values
read the first time.

The enable latch function is tested. The latches are enabled, a software
delay loop is executed, and latches 1 and 2 are forced. These values should
be different from the values of the latches before they were enabled.

Two Totalize measurements using the Gate Timer are performed to test
the accuracy of the count chips. The 500 MHz signal is driven to each of
the ZDT chains. A measurement with a 4.6 uS gate time and one with a
4.1902 mS gate time are made on each ZDT chain. The 4.6 uS gate time
measurements should return a result of 8FC (hexadecimal) +3, while the
41902 mS gate time measurement should return a result of 1FF7FC
(hexadecimal) +3.

Messages:

Count ICs PASSED
Count ICs FAILED: ZDTiA, ZDTI1B, ZDT2A, ZDT2B, ZDT3A,
ZDT3B,

Intermediate Messages:

ZDTI1A FAILED: Read bad preset value through forced latch! RD :
FFFF WR : AAAA

ZDT1A FAILED: Read bad preset value through forced latch2 RD :
FFFF WR : AAAA

ZDT1A FAILED: Latchl status bit not set after forced latch RD :
FFFF WR : 0

ZDT1A FAILED: Latch? status bit not set after forced latch RD :
FFFFWR : 0

ZDTI1A FAILED: Latchl status bit set after ZDTs reset RD ;| FFFF
WR: 0

ZDTI1A FAILED: Latch? status bit set after ZDTs reset RD : FFFF
WR:

ZDT1A FAILED: Terminal Count not cleared after reset RD : FFFF
WR:0

ZDT1A FAILED: Terminal Count not set after OFFFFH preset RD
FFFF WR : 0
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ZDT1A FAILED: Latch1 is not changing after a reset RD : FFFF WR

:0

ZDT1A FAILED: Latch2 is not changing after a reset RD : FFFF
WTIR : 0

ZDTI1A FAILED: Latchl is changing after a forced latch RD : FFFF
WR:0

ZDT1A FAILED: Latch? is changing after a forced latch RD : FFFF
WR:0

ZDT1A FAILED: Latchl is not changing after an enable latch RD :
FFFF WR : 0

ZDT1A FAILED: Latch2 is not changing after an enable latch RD :
FFFFWR : 0

ZDT1 chain FAILED - incorrect count total {4.6 4S gate]: 7TFE[8FC]

Test 6 — This test exercises the gate timer chip. The data path to the gate timer is

Gate Timer Test tested by writing and reading AAAAH and 5555H to alarm register 1. Two
timers contained in the gate timer IC are tested in the following manner.
Each timer is loaded with an initial value of 200000 and is then allowed to
count down for about 10 ms (determined by a software loop). The current
count is then latched into the hold registers and compared with an expected
value of about 100000. If the latched count is within 11% ( =+ 11000} of the ex-
pected value, the timer passes. The latched count is included as part of the
refurn message.

Messages:
Gate Timer 1 PASSED : count = [100000] Gate Timer 2 PASSED :
count = [100000} Gate Timer FAILED W : AAAA R : FFFF
If the data path test fails, the values that were written and read are
returned in the error message.
Gate Timer 1 FAILED : count == [200000] Gate Timer 2 FAILED :
count = [0]

If the latched count is not within the acceptable range, the test
fails and the bad count is included in the return message.

Test 7 — The RAMs that are used to store measurement data output by the ZDTs and
Measurement RAM the interpolator are tested by writing and reading back the bit patterns
Test AAAAH and 5555H from each 16-bit memory location.

NOTE

This test always destroys data in the RAM regardless of whether it is run at
power-up, from the diagnostics menu, or via HP-1B.
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Test 8 —
System ROM Test

Test 9 —
System RAM Test

The contents of all memory locations are initially set to AAAAH. Each loca-
tion is then tested (read AAAAH, write 5555H, read 5555H) and set to
&888H. ¥f any two locations are mapped to the same memory location, the
pattern 8888H will be read back instead of the expected AAAAH.

Messages:
Measurement RAM PASSED
Measurement RAM FAILED : 1A 1B 2A 2B 3A 3B INT
A Tist of RAMs that failed is returned.

Intermediate Messages:

Measurcment RAM 1A [Fail] : 800 W : AAAA R: 8888

If a memory failure is detected, the address at which the failure
occurred and the data that was written and read are displayed in
an intermediate message.

The ROMs on the microprocessor board are tested by performing a check-
sum on each ROM chip. The checksums for all of the ROMs are stored in
the last two ROMs. The last two ROMs are tested only up to, but not includ-
ing, these checksums.

Messages:

System ROM PASSED
System ROM FAILED : U45 U44 149 1J48 U51 US0

A list of ROMs with incorrect checksums 1s returned.

Intermediate Messages:

System ROM U28 [Fail] Sum = 582E2A [593FB2]

If an incorrect checksum is detected, it is displayed in an inter-
mediate message along with the expected checksum m brackets.

The RAMs on the microprocessor board are tested by writing and reading
back the bit patterns AAH and 55H from each 8-bit memory location.

When this test is run from the Diagnostics menu or via HP-IB, it is run in a
mode that is non-destructive to the data in the RAM. The current contents of
each memory location are saved before that location is tested. After the test,
the original contents are restored.

When the test is run at instrument power-up, a destructive test that estab-
lishes uniqueness between memory locations is performed. The contents of all
memory locations are initially set to AAH.

Each location is then tested (read AAH, write 55H, read 55H) and set to
88H. If any two locations are mapped to the same memory location, the pat-
tern 88H will be rcad back instead of the expected AAH.
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Messages:

System RAM PASSED
System RAM FAILED : U45 U44 U49 U48 U51 U50

A list of RAMS that failed 1s returned.

Intermediate Messages:

System RAM U45 [Fail] : IE72W : AAR : 88

If a memory failure is detected, the address at which the failure
occurred and the data that was written and read are displayed in
an intermediate message.

Test 10 — One of the counters of the timer chip is set up to count down to zero and is

Timer Test loaded with an initial value (20000). The counter is then allowed to count
down for about 10 ms (determined by a software loop). After the 10 ms wait
period, the count is latched and compared to an expected value (10000), If
the latched count is within an acceptable range (=11 %), the timer test pas-
ses. The latched count is included as part of the returned message.

Messages:

Timer PASSED count = [10000]
Timer FAILED count = [0]

If the latched count is not within the acceptable range, the test
fails and the bad count is included in the return message.

Test 11 — This test looks at the tenths-of-a-second register of the Real Time Clock IC to

Real Time Clock Test see if it is incrementing. The number of times the wait loop gets executed
before a change in the tenths register is detected is included in the return
message.

Messages:

Real-time Clock PASSED: Count = [245] 21 Aug 1987 09:54:55
Real-time Clock FAILED: Not Responding - Timeout QOccurred,

If no change is detected in the tenths register within the timeout
period, the Not Responding error message is returned.

Real-time Clock FAILED: Non-consecutive Increment [1] [3] Count
= [244]

If the value in the tenths register changes by any amount other
than +1, the Non-consecutive Increment error message is
returned. The two numbers in square brackets displayed before
the count are the contents of the tenths register before and after
executing the wait loop.

Test 12 - The RAMs that are used to hold the bit-mapped CRT image are tested by
CRT RAM Test writing and reading back the bit patterns AH and 5H from each 4-bit memory
location. Each word of CRT memory is stored in four, 4-bit wide RAMs. The
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Test 13 —
LED Latch Test

Test 14 —
CRT Controller Test

test is set up to test each RAM individually, thus the memory is tested in bit
blocks of four,

When this test is run from the Diagnostics menu or via HP-IB, it is run in a
mode that is non-destructive to the data in the RAM. The current contents of
each memory location are saved before that location is tested. After the test,
the original contents are restored.

When the test is run at instrument power-up, a destructive test that estab-
lishes uniqueness between memory locations is performed. The contents of all
memory locations are initially set to AH. Each location is then tested (read
AH, write 5H, read 5H) and set to 8H. If any two locations are mapped to
the same memory location, the pattern 8H will be read back instead of the ex-
pected AH.

Messages:

CRT RAM PASSED
CRT RAM FAILED : U19 U15 U27 U23

A hst of RAMs that failed is returned.

Intermediate Messages:

CRT RAM U19 [Fail] : 0W: AR : FF

If a memory failure is detected, the address at which the failure
occurred and the data that was written and read are displayed in
an intermediate message.

The bit patterns 10101010 and 01010101 are written and read from the 8-bit
LED latch. The test passes only if the data that is read back is the same as
the data that was written.

Messages:

LED Latch PASSED
LED Latch FAILED W: AAR : FF

This test verifies that the CRT Controller is present and is accepting com-
mands by writing and reading data from one of its cursor registers. The bit
patterns 10101010 and 01010101 are written and read from the controller. If
the test fails, the bit patterns that were written and read are displayed in
hexadecimal in the refurn message.

If the CRT Controller is failing or is removed, the CRT will not function cor-
rectly because it is not receiving the proper vertical and horizontal sync sig-
nals. The CRT RAM test could also fail because the dynamic CRT RAM ICs
are not being refreshed properly. The 5371A will still be able to power-up,
but will not be able to make measurements properly.
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Test 15 —
Front Panel Key
Controller Test

Test 16 —
DMA Controlier Test

Messages:

CRT Controller PASSED
CRT Controller FAILED W: AAR : FF

The bit patterns AAH and 55H are written to and read from the match value
registers of the Front Panel Controller. This checks the data path to the con-
troller and verifies that it is present and accepting commands.

To write data to the controller, a write command is sent to the controller fol-
lowed by the data. To read data from the controller, a query command is sent
to the controller and when the controller is ready to return the requested
data, it interrupts the processor. The data can then be read from the control-
ler’s data buffer.

Messages:

Front Panel Controller PASSED
Front Panel Controller FAILED Front Panel Controller Not Respond-
ing

Before sending a command to the front panel controller, the
software must wait for bit 1 of the status register to be set to 0 by
the controller. If this does not occur within the timeout period, the
Not Responding error message is returned.

Front Panel Controller FAILED Front Panel Controller Not Interrupting

When rcading a parameter from the controller, the software sends it a query
command and then waits for the controlier to interrupt the processor, When
this happens, the requested data is retrieved from the data register of the con-
troller. If the interrupt does not occur within the timeout period, the Not In-
terrupting error message is returned.

Front Panel Controller FAILED W AAR: 00 W :355R : 00

If the wrong bit pattern is read back from the controller, the data read is dis-
played along with the data written in the error message.

The data path to the DMA Controller IC is tested by writing and reading the
bit patterns AAAAH and 5555H to the Channel 0 Current Address Register.
The controller is then functionally tested by exercising it in verify mode. In
this mode, the DMA Controller IC performs the DMA transfer routine with
the memory and the I/O lines inactive (i.e., no data is actually transferred).

In the verify mode, the DMA Controller is set up to “transfer” 10 bytes on
channel 1. The transfer is started and the test goes into a loop that polls the
status of the DMA Controller. If the transfer 1s not completed after a certain
maximum delay time, the loop is exited and a failure message is returned. If
the transfer finishes, the count is read from the controlier; the count should
be —1. The address is then read from the controller; the address should be 11.
The controller passes only if both the count and address conditions are true.
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Test 17 —
Front Panel Test

Test 18 —
CRT Adjustment
Pattern

Messages:

DMA Controller PASSED
DMA Controller FAILED W : AAAA R : EAAA

If the data path test fails, the value that was written and the value
that was read are returned in the error message.

DMA Controller FAILED : Not Responding

If the DMA controller does not signal that it has completed the
test transfer within the timeout period, the Not Responding error
message 1s returned.

DMA Controller FAILED : Bad Count [0]

After the test transfer, the byte count register should be set to -1
If it is not -1, the Bad Count message is returned along with the
contents of the count register.

DMA Controller FAILED : Bad Address [0]

After the test transfer, the current address register should be set
to 11. If it is not 11, the Bad Address message is returned along
with the contents of the current address register.

DMA Controller Test STOPPED

This message is returned if the DMA Controller test never has a
chance to run before a STOP command is received. This situation
could occur if the HP-IB is tying up the DMA controller. This test
returns a PASSED status even though no test was run.

Intermediate Messages:

DMA Controller busy, waiting...

If the HP-IB is being used, an intermediate wait message is dis-
played.

This test is for checking that the keys and the rotary pulse generator (RPG or
Data Eantry Knob) are working. A drawing of the 5371A front panel is dis-
played on the CRT with each key location highlichted. When a key is pressed,
that key location on the display is turned off. When the RPG is turned, the
arrow pointing in the direction that the knob is being turned will disappear
from the screen. The test passes only when all of the keys have been pressed
at least once and when the RPG has been turned in both directions. The test
is aborted if no key presses or RPG turns are detected after about 10
seconds. Also, the LEDs that are controlled by the microprocessor are turned
on and can be checked visually.

A pattern is displayed that will aid in the adjustment of the CRT. Lines mark-
ing the border of the active display area and the vertical and horizontal
centers of the screen are displayed. Two solid rectangles are displayed, one at
the full-bright and one at the half-bright intensity, to aid in the brightness ad-
justments. The pattern is displayed until any key is pressed.
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Test 19 —
CRT Video Pattern

Test 20 —
External Amplifier
Test

Test 21 —
Interpolator
Calibration Routine

A pattern of alternating full-bright and half-bright vertical lines is displayed
on the CRT. Each line is one pixel wide, separated from the next pixel by a
space one pixel wide, Each line runs from the top to the bottom of the display
area. Enough lines are drawn to fill up the entire display area. This pattern
causes the video data line that goes to the CRT to be a series of pulses alter-
nating in amplitude between the full-bright voltage level and the half-bright
voltage level. The pattern is displayed until any key is pressed.

This test monitors the output of the external amplifier comparator. A simu-
lated scope diagram showing whether the comparator is sct high or low is
shown on the CRT. The test runs until any key is pressed.

This routine is used to aid in the calibration of the interpolators during
production. The Sequencer is set up so that the interpolator trigger outputs
are driven by the signal coming in on channel A, Eight hundred samples of in-
terpolator data are taken and saved in the interpolator RAM. Portions of this
data are then processed and displayed graphically on the CRT screen.

When the frequency of the signal coming in on channel A comes close to a
multiple of the 500 MHz reference oscillator, the data read from the inter-
polators stabilizes. To calibrate the interpolators, a signal is chosen so that the
data changes slowly. When graphed, this appears as a stair-step pattern.

The interpolator stages are adjusted so that all of the steps in the stair-step
pattern are the same. Vertical references lines are displayed to mark the ex-
pected length of the stair-step pattern.

A total of 800 data samples are taken, but only 302 are actually graphed. The
data read from the interpolators ranges from zero to nine. The routine starts
graphing from the first occurrence of a nine-to-zero transition. If this is not
found, it then starts graphing from the first occurrence of a nonzero-to-zero
transition. If this is not found, it then starts graphing from data sample 1.

By pressing the AVERAGING ON/OFF softkey, the routine can be put into
an averaging mode that displays the average scgment lengths for the last 10
measurements. The data that is used in the averaging comes from the first set
of data that cycles from zero through nine. The averaging feature has been in-
cluded because the pattern that is displayed is sometimes unstable. Averaging
makes it easier to make fine-tuned adjustments to the interpolator stages.

This test is performed on both interpolators in the 5371A. When the routine
is run, it first shows the data patterns that are being generated by Interpolator
1. When the INTERP 2 softkey is pressed, it displays the data patterns that
are being generated by Interpolator 2.
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APPENDIX E

ARMING MODES

This appendix contains the following:

1. Table E-1, Supported Arming Modes (page E-2)

2. Conventions used in Table E-2 (page E-3)

3. Table E-2, Arming Mode Programming Commands {page E-4)
4. Table E-2 Programming Examples (page E-6)

TABLE E-1

Table E-1 lists the arming modes available for each of the HP 5371A measure-

ment functions. The arming modes are shown in the left-most column of the

table, and the measurements are listed across the top.

Here is an explanation of how to use Table E-I:

1. Pick a measurement column at the top of the table.

2. Scan down that column until you come to a box with an entry.

3. Each box with an entry indicates an arming mode (on the left) that can be
used to make the selected measurement.

Use the Key at the end of the table for an explanation of the entry.

For information about measurements and arming modes, refer to the Operating
Manual, Sections 2 through 5.
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Table E-1. HP 5371A Supported Arming Modes

E2

HP 5371A — Programming Manual

Arming Mode Measurement Function
Time | Continuous | =Time Interval | Frequency, Totalize Pos Width, § Phase | Peak
Inter- | Time Period Neg Width, Amplitude
val Rise Time,
Fall Time,
Duty Cycle
A A A A—B A A&B A A&B A Arel B A
B B B B—A B AB B A/B Brel A B
A-B B/A B/A
B-A A+B A+B
A-B A-B
B-A B-A
Automatic
Automatic I EET c*# § C*g | C*g | | c# |- ] Ne-
Holdoff
Edge Holdoff C# C# C#
Time Holdoff C# C#
Event Holdoff C# C#
Sampling
Interval Sampling C# C# C# Cg Cg Crg Ctg
‘Time Sampling Ng
Cycle Sampling Cg
Edge Sampling Cg Cg Cg Cg
Parity Sampling Ci#t
Repetitive Edge C# C# C#
Repetitive Edge/Parity C#
Holdoff/Sampling
Edge /Interval C# c# C# Cg Cg Cg Cg
Edge/Time Ng
Edge/Edge Cg Cg Cg
Externally Gated Ng Ng Ng
Edge/Cycle Cg
Edge/Event N# N# Ng
Edge/Parity C#
Time/Interval Cg Cg
Time/Time N - N- Ng
Event/Interval Cg
Event/Event N* - N- Ng
Manual Ng Ng
C Continuous Measurements (Biock/Measurement Arming)
N = Non-continuous Measurement? (Start/Stop Arming
* = Default Arming
# = missed events
g = galetime
— =  noexpanded data
Arming Categories
Category Holdoff Sampling
Automatic None (Automatic) Automatic
Holdoff User-defined Automatic
Sampling None (Automatic) User-defined
Holdoff/Sampling User-defined User-defined




TABLE E-2

Conventions used in
Table E-2

Table E-2 summarizes the programming commands for each of the arming
modes and their default arming settings. The arming modes are shown in the
left-most column of the table, and the programming commands are listed across
the top.

Here is an example of how to use Table E-2 to help write a program:

1.

Specify the measurement and source channel. A frequency measurement on
Channel B is used here.

OUTPUT 703; “MEAS; FUNC, FREQ; SOUR, B”

Find a supported arming mode for freguency from Table E-1. Event/Event is
used here.

Specify the arming mode from Table E-2. In this case, it is number 22,
Event/Event.

OUTPUT 703; “ARM, EVEV”

Specify the start arm sublevel commands by adding to the previous program
line.

OUTPUT 703; “ARM, EVEV; STAR; SLOP, POS; CHAN, A; DEL, 5;
DCH, B”

This program line now sets the measurement 10 begin after a positive edge
on Channel A, followed by 5 events on Channel B.

Specify the stop arm sublevel commands.
OUTPUT 703; “SAMP; DEL, 15; DCH, B”

This program line sets the measurement to end after 15 events on Channel
B. Note that the start and stop delay events are both referenced to the posi-
tive edge on Channel A specified in Step 4. The measurement result wili be
the frequency of 10 events measured on Channel B.

The programming shortform for each of the arming modes is lsted in the left
column.

In the column calted, “Arming Sublevel Command,” STAR is the shortform
for START, and SAMP is the shortform for SAMPLE.

The programming commands are listed across the top of the table in the same
order as the menu fields programmed by these commands are displayed on the
FUNCTION screen.

Lines in the boxes indicate that the command is not recognized for that par-
ticular arming mode.

( } = Default setting. These default values are set by the HP-IB “PRESET”
command or by pressing the PRESET key on the front panel, when in Local.
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Table E-2. Arming Mode Programming Commands

Arming
Arming Sublevel
Mode Command SLOPe CHANnel DELay Delay CHannel
1. Automatic _ e e —_— _
AUT
2. Edge Holdoff STAR (POS) (A) —_— -
EDH
3. Time Holdoff STAR (POS) (A) (2 ns) —
THOL
4. Event Holdoff STAR (POS) (A) (1 event) (A)
EVH
5. Interval Sampling SAMP _— — (10 ps) —
ISAM
6. Time Sampling SAMP —_— R (1 s) -
TSAM
7. Cycle Sampling SAMP _— - (16 cycles) (A)
CSAM
8. Edge Sampling SAMP (POS) (A) _— —_—
ESAM
8. Parity Sampling — _ — ——— _
PSAM
10. Repetitive Edge STAR (POS) (A) —_— _
REDG
11. Repetitive Edge/
Parity STAR (POS) (A) — —_
RPAR
12. Edge/Interval STAR (POS) (A) —_ -
EDIN
SAMP — _— (10 us) S
13. Edge/Time STAR (POS) (A) S -
EDT
SAMP _ _ (1s) S
14. Edge/Edge STAR (POS) (A) —_ —_—
EDED
SAMP (POS) (A) —_— _
15. Externally
Gated STAR (POS) A N _
EGAT
16. Edge/Cycle STAR (POS) (A) e —_—
EDCY
SAMP _ i (16 cycles) {A)
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Table E-2. Arming Mode Programming Commands (Continued)

Arming
Arming Sublevel
Mode Command SLOPe CHANRel DELay Delay CHannel
17. Edge/Event STAR (POS) (A)  —  —
EDEV
SAMP R e (1 event) (A)
18. Edge/Parity STAR (POS) (A) e —_—
EDP
19. Time/Interval STAR (POS) (A) (2ns) —_—
TINT
SAMP _ —_— (10 us) -
20. Time/Time STAR (PQS) (A) (2 ns) O
TTIM
SAMP P —_ {1s) —_—
21. Event/Interval STAR {POS) (A) (1 event) (A)
EVIN
SAMP - e (10 us) -
22. Event/Event STAR (POS (A) (1 event) (A)
EVEV
SAMP _ —_— (10 events) (A)
23. Manual _ S e ——— -_
MAN
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Table E-2 Here are more examples of how this table is used for programming. Compare the
Programming arming commands used in these examples with the way the commands are listed

Examples in the table:

NOTE

The HP 5371A will accept a maximum program line length of 80 charac-
ters, including delimiters. The programming examples below are shown
with shorter line lengths to make them easier to describe.

AUTOMATIC Arming Mode —
OUTPUT 703; “MEAS; FUNC, FREQ; SOUR, A; ARM, AUT”

This program line selects a Channel A frequency measurement with Auvtomat-
ic arming. Figure E-1 shows the 5371 A as it would be programmed.

)

He 5371R Frequency and Time Interval pnalyzer

()
[~ a
Frequency fi: 18.82 MHz | Lo al
FUNCTION ‘——"'"' D
measurement Channel NEEINN ?‘?”tm“””s
Reguire block of weas ine Intul
Total Weasurements = 108 -
Areing fode ———— /= Time ()
Biock Holdoff: Interval :
firm a block of measurements automatically —
Freguency [j
sample Arm: \ ) D
‘firm sampling on meas channel automatically ; Feriod
| | O

)
|

Figure E-1. Automatic Arming Mode
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EVENT HOLDOFF Arming Mode —
OUTPUT 703; “MEAS; FUNC, TINT; SOUR, (A>B); ARM, EVH”

OUTPUT 703; “STAR; SLOP, NEG; CHAN, A; DEL, 25; DCH, B~

The firt program line selects a time interval measurement, Channel A o0
Channel B, with Event Holdoff arming.

The second line sets the measurement to begin after a negative edge on Chan-
nel A, followed by 25 events on Channel B. Figure E-2 shows the 5371A as
it would be programmed.

)

it 5371A Frequerncy and Time Interval Analyzer

Time

Time Int A —» B: 168.8 ns
Interval

FIINCTION .
FETTTSITEV Neasurenent  Channel Continuous
fcguire block of meas Time Intul

Total Measurements = 168

DI0I0101010

prming Mode — — — */- Time
Block Holdoff: Interval
ffter edge of IEEN, .
Count pos edges
of Frequency
Then arm a klock of measurements
sample firm: \ '
{Arm sampling on weas channel automatically | Feried
.,

I o=~ fore --

)

Figure E-2. Event Holdoff Arming Mode
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INTERVAL SAMPLING Arming Mode —
OUTPUT 703; “MEAS; FUNC, FREQ; SOUR, A; ARM, ISAM; SAMP;
DEL, 100E-6"

This program line selects 2 Channel A frequency measurement with Interval
Sampling arming. The interval is set to 100 microseconds. Figure E-3 shows
the 5371A as it would be programmed.

[ /_______‘

Hr 53718 Frequency and Time Interval Analyzer

Time

Freguency A: 1E.888 82 MHz Interval

FUNCTION

Measurement Channzl NEMCIEN COntinuous
Acquire block of METFTN weas Time Intul

Tetal Measurements = 188

TR Areing Mode ———— . */- Time D
Block Holdoff: Interual .
firm a block of measurements automatically
Freguency D
sanple Arm: . )
i i Period
‘arm sampling on meas channel after
[IFERCICEN intervals
Acquisition Time/Block = 1B8.8808 ms
\. J\
—
N\ A

Figure E-3. Interval Sampling Arming Mode
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EVENT/INTERVAL Arming Mode —
OUTPUT 703; “MEAS; FUNC, FREQ; SOUR, B; BL.OC, 1; MSIZ, 164"

OUTPUT 703; “ARM, EVIN; STAR; SL.OP, NEG; CHAN, B; DEL, 40;
DCH, A”

QUTPUT 703; “SAMP; DEL, 10E-3"

The first program line selects a frequency measuremeni on Channel B. One
block of 164 measurements will be collected.

The second line selects the Event/Interval arming mode, The measurement
begins after a negative edge on Channel B, foilowed by 40 events on Channel
A

The third line sets measurement samples to be taken on the trigger event after
every 10 milliseconds. Figure E-4 shows the 5371A as it would be
programmed.

/ R

M S37tAR Freguency and Time Interwal Analyzer R
Frequency B: 18.998 988 B MHz Rgiwai G
FONCTIGN conti [j
Measurement Channel JECEEN -°0-inuous
pcguire HENEN biock of HEEEE neas Time Intul
Total Measurements = 164 ]

SRS freing Mode —— . +/- Tine Q
Block Holdoff: Interval :

After edge of I,

count NN rcs edoes £ remuenc G

of b 4

Then arm a bleck of measurements

Sample Arm: .

‘Following the block arwing sequence, Period

iarm sampling on meas channel after

[P intervals

| - [ O

Acquisition Time/Block = 1.648888 s

¥ S —

Figure E-4. Event/Interval Arming Mode

For a deiailed explanation of all the arming modes, refer to the Operating
Manual, Section 5, ARMING.
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AppENDIX 5370B PROGRAM CONVERSION

INTRODUCTION This appendix describes how to convert commands in a 5370B program to
5371A commands. The commands for the 5370B are listed below, in the same
order as the list shown in Table 3-4 of the 5370B Operating and Programming
Manual, pages 3-22 through 3-24. The list of command conversions in this ap-
pendix contains a description of the corresponding 5371A function and com-
mand string (if appropriate) for each 5370B command. Each command con-
version description is in the following format (with “COMMAND, “Com-
mand”, “XX” replaced by the appropriate command or characters):

XX - COMMAND Command description as used in the 5370B.

Modes:

XX1 - what XX1 does in the 5370B.
5371A command: “XXXX”

Comments on how the two commands relate.

XX2 - what XX2 does in the 5370B.
5371A command: “XXXX”
Comments on how the two commands relate.

Other comments or notes on this command.

FN - FUNCTION Function determines which measurement or function result is to be used. The
actaal query output format is determined by the 8T command.

Modes:

FN1 - sets function to Time Interval.
5371A command: “FUNC,TIM” or “FUNC,TINT”

The 5371A Time Interval result may be viewed in any menu screen
except HELP or DIAG.

Recommendation: use the NUMERIC screen to see measurement
as well as statistics results. The following commands may be used:

“MENU,NUM” sets the 5371A to the series of NUMERIC
screens.

“DISP,NUM" displays only a list of measurement results.
“DISP,SPL” displays a shorter list of results, as well as the
basic statistics (minimum, maximum, mean, standard devia-
tion).

“DISP,STAT” displays only a list of statistical results.
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FN2 - sets function to Trigger Levels,

Trigger levels on the 5371A are not included in the same function
set as measurement type (TL, FREQ, PER). To display trigger
levels, select either the STATUS screen (“MENU, INFO”) or the
INPUT screen (“MENU,INPUT") where the trigger levels are ac-
tually set.

NOTE

Since trigger levels are not considered part of the fundamental measure-
ment set, they are not queried as for other measurement results. See the
TRIGger and LEVel commands in the Input (INP) subsystem for details on
how 10 read the trigger level.

FN3 - sets function to Frequency.

5371A command: “FUNC,FREQ”

See above comments for FN1.

FN4 - sets function to Period.

5371A command: “FUNC,PER”

See above comments for FN1.

GT - GATE TIME

Gate Time determines the gate time to be used for Frequency or Period
measurements,

GT1 - sets gate time to SINGLE PERIOD.

5371A command; “MEAS;FUNC,FREQ;ARM,AUTQO”

The 5371A has a “SINGLE PERIOD” frequency measurement,
using the AUTOMATIC arming type. This is the default arming
type for frequency measurements.

GT2 - sels gate time to 0.01 second.

5371A command: “FUNC,FREQ;ARM ISAM;SAMP;DELAY,
0.01”

The Interval Sampling (ISAM) arming type is used with Frequen-
cy measurements to allow a periodic sampling based on a user-
specified time interval. To set the interval sampling time, use this
arming mode, and set the delay value to the desired interval.
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GT3 - sets gate time to 0.1 second.

5371A command: “FUNC,FREQ;ARM.ISAM;SAMP;DELAY,
0.1

See above comments for GT2.

GT4 - sets gate time to 1.0 second.

5371A command: “FUNC,FREQ;ARM ISAM;SAMP;DELAY,
107

See above comments for GT2.

NOTE

The gate time used in the Interval Sampling arming mode is not limited to
the values 0.01, 0.1, 1.0 seconds. Any values between 600 ns and 8.0 s (in-
clusive) may be used.

ST - STATISTICS Statistics sets the statistical (measurement) value to be calculated, displayed
and output over the bus for each measurement.

Modes:

ST1 - sets result to Mean value,
5371A command: “PROC;SOUR A;MEAN?” {read mean value}

The 5371A displays the statistical results on the NUMERIC
screens (see FN1 for more details). To query the mean value of
the last set of measurements, use the query format as shown
above. Note that once in the PROCESS subsystem and the Source
A sub-subsystem, it is not necessary to repeat those commands. As
an example, to query MEAN, then MINIMUM, then MAXI-
MUM, use the following programming sequence:

“PROC; SOUR A;MEAN?" {read mean}
“MIN?” {read minimum}
“MAX?” {read maximum}

ST2 - sets result to Standard Deviation value.,
5371A command: “PROC;SOUR A;SDEV?

See above comments about STI,

8$T3 - sets result to Minimum value.
5371A command: “PROC;SOUR A:MIN?”

See above comments about ST1.

HP 5371A — Programming Manual
F3



ST4 - sets result to Maximum value.
3371A command; “PROC;SOUR A;MAX?”

See above comments about ST1.

ST5 - sets result to Display Reference value.
5371A command: “PROC;SOUR,A;SREF?”

To query the Reference value, use the SREF command query. To
display this wvalue, go to the MATH menu using the
“MENUMATH” command.

ST6 - clears Reference value (immediate execution).
5371A command: “PROC;SOUR,A;CREF”

The CREF command clears the Reference value for the specified
channel. Reference values may be cleared for either channel,
regardless of which channel is currently being measured.

ST7 - sets result to Display Events value.

5371A command: “MEAS;SSIZ?” {read number of measurements
in block} “BLOC?” {read number of blocks}

This command in the 5370B displays the number of measurements
taken. To read the number of measurements taken on the 5371A,
the SSIZe and BLOC commands must be used together, to read
the number of samples within a block, and the number of blocks
of the measurement. The total number of measurement samples is
the product of these two numbers.

Note that the 5371A SSIZ and MSIZ commands are functionally
identical.

ST8 - Sets Reference value (immediate execution).
5371A command: “PROC;SOUR,A;SREF”’

The SREF command sets the Reference value for the specified
channel. Note that if the specified channel is not currently being
measured, the Reference value cannot be set. This is based on the
fact that the Reference value is set to the last measured value on
the specified channel.

SS - SAMPLE SIZE Sample Size determines the sample size (number of measurements) to be
used for statistical calculations,

Modes:

§81 - sets sample size to 1.
5371A command: “MSIZ,1;BLOC,1”

Statistics will be calculated on single blocks of one measurement
each. Measurement size is set to one (one measurement per
block), and Block size is set to one. Each measurement sample sct
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consists of one measurement, and Statistics are calculated on that
measurement set.

§S2 - sets sample size to 100.
5371A command; “MSIZ,100;BLOC,1”
Statistics will be calculated on single blocks of 100 measurements
each. See above comments about SS1.

§83 - sets sample size to 1000.
5371A command: “MSIZ,1000;BEOCK 1~
Statistics will be calculated on single blocks of 1000 measurements
each. See above comments about §S1.

§84 - sets sample size to 10000.
5371A command: “MSIZ,1000;BLOC,10”

Statistics will be calculated on the total samples contained in 10
blocks of 1000 measurements each. See above comments about
SS1.

885 - sets sample size to 100000,

3371A command: “MSIZ,1000;BLOC,100”

Statistics will be calculated on the total samples contained in 100
blocks of 10600 measurements each. See above comments about
SS1.

NOTE

The 5371A does not have the same sample size restrictions as the 5370B.
Any number of samples between 1 and 2E+9 may be taken. Refer to the
Measurement (MEAS) subsystem command descriptions for details and
limitations on different measurement modes.

MD - DISPLAY MODE Display Mode controls the display update rate, or measurement sample ac-
quisition rate.

Modes:
MD1 - Front panel display rate control is functional.
5371A command: “SMOD,REP”

The 5370B uses this command to set sample rate control to the
value chosen by the front panel Data Entry (RPG) knob. The
5371A has only two allowable update rates, “as fast as as possible”
[REPETITIVE] and “single” [SINGLE)]. In Single, mode, in-
dividual (sets of) measurements are initiated by pressing the RE-
START key or sending the HP-IB commands “RESTART” or
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“*TRG”. In REPETITIVE mode, samples are taken and
processed as quickly as possible. Note that MD1, MD3, and MD4
all appear the same as far as the 5371A is concerned.

MD2 - Display rate hold until MR (or measurement trigger) com-
mand.
5371A command: “SMOD,SING”

MD3 - Display rate fast, only if addressed to talk.
5371A command: “SMOD,REP”
See above comments about MD1.

The 5371A does not distinguish between “only if addressed to
talk” and “wait until addressed to talk”. Therefore, there is no dif-
ference between MD3 and MD4,

MD4 - Display rate fast, wait until addressed to talk.
5371A command: “SMOD,REP”

See above comments about MD1.

IN - INPUT
SELECTION

Input Selection controls the input selection mode.
Modes:

IN1 - Start event = Start channel input
Stop event = Stop channel input

5371A command: “INP,MODE SEP”

NOTE

The 5371A and 5370B hardware implementations of this concept are NOT
identical. All measurements should be checked to see if the measured
results are as expected. The 5371A implementation of SEPARATE does use
the Start channel input to measure start events, and the Stop channel input
to measure stop events, but internal switching of the input circuit paths is
not identical.

IN2 - Statt event = Stop channel input
Stop event = Stop channel input

This input condition cannot be emulated by the 5371A.
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IN3 - Start event = Start channel input
Stop event = Start channel input

5371A command: “INP;MODE,COM”

NOTE

The 5371A and 5370B hardware implementations of this concept are NOT
identical. All measurements should be checked to see if the measured
results are as expected. The 5371A implementation of SEPARATE does use
the Start channel input to measure start events, and the Stop channel input
to measure stop events, but internal switching of the input circuit paths is

not identical.
IN4 - Start event = Stop channel input
Stop event = Start channel input
This input condition cannot be emulated by the 5371A,
SA - START Start Channel Slope Select sclects the slope of the Start measurement chan-
CHANNEL SLOPE nel.
SELECT Modes:
SAZ1 - Set Start Channel Slope positive.
5371A command; “INP;SOUR,A;SLOP,POS”
The slopes of Channels A and B are set on the INPUT menu. For
a Time Interval A—B measurement, Channel A is considered the
“start” channel, and Channel B is considered the “stop” channel.
For a Time Interval B— A measurement, Channel B is considered
the “start” channel, and Channel A is considered the “stop” chan-
nel. The commands used to set the slopes must be based on which
type of measurement is being made.
SAZ2 - Set Start Channel Slope negative.
5371A command: “INP;SOUR,A;SLOP NEG”
Sec above comments about SA1.
SO - STOP Stop Channel Slope Select selects the slope of the Stop measurement chan-
CHANNEL SLOPE nel
SELECT Modes:

SO1 - Set Stop Channel Slope positive.
5371A command: “INP;SOUR_ B;:SLOP,FOS”

See above comments about SA1 (Start Channel Slope Select).
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SO2 - Set Stop Channel Slope negative.
5371A command: “INP;SOUR,B;SLOP . NEG”

See above comments about SA1.

SE - EXTERNAL External Arm Slope Select selects the slope of the External Arming channel.
ARM SLOPE SELECT Modes:

SE1 - Set External Arm Slope positive.

5371A command: “MEAS;ARM,EDH;START;CHAN,X;SLOP,
POS”

The External arm slope is set using the FUNCTION menu, which
specifies the arming to be used for the measurement. When an ex-
ternal arm signal is used as the trigger edge, there is a slope field
on the menu, allowing selection of positive or negative slope. The
above command is the complete chain to specify EDGE HOL-
DOFF arming, using the EXTERNAL arm channel (X) as the
EDGE.

SE2 - Set External Arm Slope negative.

3371A command: “MEAS;ARMEDH;START;CHAN,X;SLOP,
NEG?,

See above comments about SE1.

AR - ARM SELECT Arm Select selects the Time Interval measurement arming type.
Modes:

ARI1 - Select +Time Interval arming only.
5371A command; “MEAS;FUNC TINT”
Use the 5371A Time Interval (or Continuous Time Interval,
“FUNC,CTIN”) measurements to select +TI arming capabilities.

AR2 - Select +/-Time Interval arming.
5371A command: “MEAS;FUNC PMT”

Use the 5371A Plus or Minus Time Interval measurement to select
+/-TI arming capabilities.

EH - EXTERNAL External Holdoff enables and disable External Holdoff.
HOLDOFF Modes:

EHO0 - Disable External Holdoff.
EH1 - Enable External Holdoff.

The 5371A cannot emulate these commands.
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EA - EXTERNAL ARM External Arm enables and disable External Arming.
Modes:

EAQ - Disable External Arm.
EAI - Enable External Arm.

The 5371A cannot emulate these commands.

IA - INTERNAL ARM Internal Arm selects the arming channel (with respect to input phase rela-
tion); with +/-Time Interval measurements only.

Modes:
IA1 - Internal Arm Auto.

This command is used to toggle the polarity of the -+ /-Time Inter-
val measurement, The 5371A does not have the option to control
the measurement arming in this way. For +TI measurements, the
first channel specified (i.e., Channel A in A—B measurements) is
always the start channel. For +/-TI measurements, either channel
may start the measurement. If the first channel specified is the
start channel, the result is positive. If the second channel specified
is the start channel, the result is negative.

IA2 - Start Channel Arm.

See above comments about TA1.

1A3 - Stop Channel Arm,

See above comments about 1AL,

MR - MANUAL BATE Manual Rate is used to initiate a sample of measurements.
Mode:
MR - Manual Rate.
5371A command: “RESTART” or “*TRG”

Either the front panel RESTART key or the “*TRG” bus com-
mand may be used to restart, or trigger, a new (series of) measure-
ments on the 5371A.
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MI - MANUAL INPUT

Manual Input is used to mapually arm the counter {used with controller
“wtb” command). This command performs the same functions as the front
panel MANUAL INPUT key.

Mode:
MI - Manual Input
5371A command: “RESTART” or “*TRG”

The 5371A does not handle “wtb” commands (which require
“parsing-on-the-fly” of binary input command bytes) without car-
riage returns or line feeds to signify end of input lines.

SL - SLOPE LOCAL

Slope Local sets the slope control to local (front panel) operation.

NOTE

The 5371A does not allow the choice between local and remote operation
of any front panel parameters while in remote mode. All values are selec-
table/settable via either remote or local operation, but not at the same time.
While in remote, front panel keys are locked out, and no changes can be
made until in local mode again.

To change slopes remotely, see the information under SA (Start chanmel
slope) and SO (Stop channel slope) commands.

SR - SLOPE REMOTE

Slope Remote sets the slope control to remote operation.

See note under SL command.

To change slopes remotely, see the information under SA (Start channel
slope) and SO (Stop channel slope) commands.

TL - TRIGGER LOCAL

Trigger Local sets the trigger level controls to local (front panel) operation.

See note under SL command.

To change slopes remotely, see the information under TA (Start channel trig-
ger level) and TO (Stop channel trigger level) commands.

TR - TRIGGER
REMOTE

Trigger Remote sets the trigger level controls to local (front panel) operation.

See note ander SL command.
To change slopes remotely, see the information under TA (Start channel trig-

ger level) and TO (Stop channel trigger level) commmands.
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TE - TEACH

Teach causes the instrument, when addressed to talk, to transfer all front
panel information (or remotely programmed information) from its memory
into the controller’s memory.

Mode:
TE - Teach
5371A command: “SET?”

NOTE

The 5371A does not have the capability to emulate the same teach string
which the 5370B outputs. The 5371A does have its own teach string, which
may be read using the “SET?”" command. The end result is the same: the
instrument setup is translated into a string of binary bytes and sent to the

controller.
PC - PERIOD Period Complement switches the polarity of the Time Interval measurement
COMPLEMENT from +TI to —TI and vice versa.

This command applies only when using the IA1/2/3 commands, and is not ap-
plicable to the 5371A,

TB - TIME INTERVAL
BINARY OUTPUT

Time Interval Binary Qutput is used to output raw measurement in a binary
format.

Mode:
TB - Time Interval Binary Output
5371A command: “INT;0UTP,BIN”

The 5371A has a binary output format, but it is not compatible
with the 5370B binary output format. Refer to Section 1 in this
programming manual for information about the 5371A output for-
mats. The 5371A output format is set in the front panel SYSTEM
menu or via the HP-IB Interface {INT) subsystem.

SB - SAMPLE SIZE
BINARY

Sample Size Binary allows a theoretical setting of sample sizes from 1 to
16,777,215, entered in binary format (for use with the controller “wtb” com-
mand).

Mode:
SB - Sample Size Binary
5371A command: “MEAS;MSIZE, <number >"

The 5371A does not handle “witb” commands (which require
“parsing-on-the-fly” of binary input command bytes) without
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carriage returns or linefeeds to signify end of input lines.
However, the sample size may be set using the MSIZe or 55IZe
command. Refer to the MSIZe, SSIZ, and BLOCk command
descriptions in this programming manunal for information about
combinations of measurement and block size, and how they

specify total measurement set size.

LN - LEARN

Learn enters program information into the 5370B (RAM memory) that was
stored into the controller with an earlier TEACH (TE) command.

Mode:
LN - Learn

5371A command: “SET”

NOTE

The 5371A does not have the capability to emulate the same teach string
which the 53708 outputs. The 5371A does have its own teach string, which
may be read using the “SET?” command. The end resuit is the same: the
instrument setup is translated into a string of binary bytes and sent to the
controller. If the learn command, “SET”, is used with the 5371A, it has the

same result as the 5370B: it sends the string read using the “SET?” com-
mand back to the controller.

TA - TRIGGER START

Trigger Start sets the trigger level of the START channel from -2V to +2V.

Mode:

TA - Trigger Start

5371A command: “INP;SOUR,A; TRIG,MAN;LEVEL, <value>"

The manual trigger levels are set on the INPUT menu. Note that
the 5371A also supports AUTOMATIC trigger level settings. In
addition, while in AUTOMATIC trigger modes, the levels are ex-
pressed as percentages from 0% to 100%. If the desired channel
already has manual trigger mode specified, it is not necessary to
re-program it, so the command may be shortened to
“INP;SOUR,A;LEVEL, <value >”,
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TO - TRIGGER STOP Trigger Stop scts the trigger level of the STOP channel from -2V to +2V.
Mode:
TO - Trigger Stop
5371A command: “INP;SOUR,B;TRIGMAN;LEVEL, <value >"

See above comments about TA.

NOTE

For =Time Interval measurements where the source channel is B—A,
slopes for B and A are still set in the same way on the INPUT menu (start
and stop are not associated with Channels A and B on that menu).
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APPENDIX G

PROGRAMMING EXAMPLES

INTRODUCTION

ASCII Data Output
Examples

This appendix contains example programs, some for the advanced program-
mer, showing various measurement routines and formats. Four program list-
ings are included, one for ASCII output, one for Floating Point output, and
two for Binary data output.

The first program shows three different result formats for a frequency
measurement:

¢ Measurement results for Channel A.
¢ Measurement results, limit test, and statistics for Chananel A.

e Measurement results and gate data for Channels A and B.

The arrays for holding the data from the HP 5371A are dimensioned at the
beginning of the program.

130 ILAST UPDATE 11/@Z [lsl

149 i e e e e e m e
1590 IDimension arrays which will be reading data from the H5371A.
160 DIM Meas_a$(10)[22] 'MEASUREMENT DATA

176 DIM Meas_b$(10)[22]

180 DIM Gate_a$({10)[22] FGATE DATA

190 DIM Gate b${1@)I[ZZ]

200  DIM Limit_a®(1@)I5] ILITMIT TEST RESULTS

Z1® DIM Stats_a®(1@3[221 ISTATISTICAL RESULTS

220 e e

230 tInitialize constants

240 Counter=7@3
250 Sample_size=10@
268 Nr_of _stats=8

270 |===s===ssssssusssssssszzosssssssassssssssssssssssssssssssss==s
280 CLEAR Counter

250 QUTPUT Counter;"PRESET” IPRESET the 5371A

300 OUTPUT Counter;“SMOD SINGLE® ISINGLE sample mode

Sl QUTPUT Counter;"MEAS;FUNC FREQ;ARM ISAM" IFREQ, INTERVAL SAMPLING arm
3720 OUTPUT Counter;“5SIZE ";5ample_size ISET SAMPLE SIZE

330 QUTPUT Counter;™ INT;QUTPUT ASCII™ 1OUTPUT format = ASCIT

349 DUTPUT Counter;"MENU NUM™ lgo to NUMERIC menu screen
359 DUTPUT Counter;”NUM;DISF NUMiEXF OFF" tHurn of f EXPANDED DATA

360 1

370 GOSUB Example_t
3B8@ BOSUB Example_Z
350 GOSUB Example_3

400 !

tMeas results
IMeas, limits, stats results
IMeas , gate results

41¢ GOTO End_of_program

472¢ | sess==c=soo==zse

B 5 - 3 L84 5 o Y e
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430 Example_1: i

44@
458
460
470
489
499
500
51@
52¢
e
S49
550
56@
570
580
53¢
=)
B1@
BZ29
B3Q
640
65¢
569
570
58@
690
700
719
i
730
740
750
760
70
780
790
800
gie
820
830
84@
B85@
86@
870
880
890
900
12
9720
330

IRead just measurement results on Chamel A
PRINT
PRINT “"EXAMPLE t: MEAS RESULTS FOR CHANNEL A"

TRIGGER Counter
i

FOR I=1 TO Sample_size IRead measurement results
ENTER Counter USING "%,K";Meas_a%(I)
PRINT I, Meas_a%$(1)}

NEXT I

RETURN

Exémple_Z: |

| Read measurement results, limit test results and statistics on Channel A
PRINT
PRINT "EXAMPLE 2: MEAS, LIMIT, AND STATS RESULTS FOR CHANNEL A"
QUTPUT Counter:"PROC;S0UR A:LIM ON;STAT ON”  Turn limits and stats on
QUTPUT Counter;"NUM;DISP SPLIT" iDisplay results and stats
i
TRIGBGER Counter
FOR I=1 TO Sample_size IRead measurement and limit test results
ENTER Counter USING "% . K":Meas_a%${I) Limit_a%(I)
PRINT I Meas_a%${(I) Limit_a%(I)
NEXT I
|
PRINT
PRINT "STATISTICS"
FOR I=t 70O Nr_of stats IRead statistical results
ENTER Counter USING "% .K";Stats_a$(I)
PRINT I;Stats_a$(I)
NEXT I
RETURN

i b e s T R e e R

Exémple_B: |

tRead measurement resulis and gate data for Channels A and B

PRINT

PRINT "EXAMFLE 3: MEASUREMENT AND GATE RESULTS FOR CHANNELS A AND B

i

DUTPUT €Counter:;"MEAS;SOUR (A“BY" |Source = A & B

OUTPUT Counter;"PROC;S0OUR A3;LIM OFF;STAT OFF" I[Turn limits, stats off

DUTPUT Counter;"NUM;DISP NUM;EXP ON" I Expanded data on

t

TRIGGER Counter

FOR I=1 TO Sample_size {Read measurement and gate results
ENTER Counter USING "%.K":Meas_a#${I),Meas_b%{1) Gate_a%{l),Gate_b%(I)
PRINT I,Meas_a%(I) Meas_b%(1) ,Gate_as(]) Gate_ b${(I)

NEXT 1

RETURN
[ e T L Y

End_of_prograrm: '

END
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Floating Point Data
Output Examples

18

38

40

5@

5@

78

8@

a9

180
11@
120
130
140
150
160
178
188
1308
208
210
220
230
240
258
280
278
2808
299
320
31@
328

This program demonstrates the same three result formats as the ASCII
program, but the measurement type is time interval, instead of frequency. The
three result formats are:

« Measurement results for Channel A to Channel B measurement.

¢ Measurement results, limit test, and statistics for a Channel A to
Channel B measurement.

e Measurement results and event data for a Channel A to Channel B
measurement.
The arrays for holding the data from the HP 5371A are dimensioned at the
beginning of the program.

IProgram to demonstrate several format combinations for FLOATING BOQINT
tdata output on the 53714,

IThe data taken in this program uses TIME INTERVAL measurements, and
needs input sources for both Channels A& and B.

IThis program covers 3 examples:

' 1, Measurement
P 2. Measurement
2. Measurement

iLAST UPDATE 4/26

OFTION BASE 1
iDimension arrays
DIM Meas_a( 1606
DIM Meas_bi{ 1000}
DIM Event_a(1008)
DIM Event_hb{100@:
DIM Limit_a{1208)
DIM Siats_a{ 1090

results only,
and limit test resulis, with statistical resulis,
and gate data results for both channels.

which will be reading data from the 53714,
iMEASUREMENT DATA

IGATE DATA

ILIMIT TEST RESULTS
ISTATISTICAL RESULLTS

DIM Buff(1200) BUFFER

linitialize constants

Counter=703

ASSIGN @BCounter TO 7@3;FORMAT QFF
ASSIGN BController_buf TO BUFFER Buff{*;FORMAT OFF

Sample_size=1@

|

I

Hi_lim=4,b48E-7 |
Lo_lim=4,30E-7

Enter limit values here
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320
340
35
3E0
370
380
390
402
41
420
438
440
459
460
470
488
454
566
519
520
539
540
550
H5%
570
589
53¢
620
610
E2@
E38
540
558
BE@
579
660
590
700
710
728
730
7460
758
780
770
788
730
BB
g1d
BZ2%
g0
840

CLEAR Counter

QUTPUT Counter: "PRESET"
QUTPUT Counters:"SMOD SINGLE"
QUTPUT
OUTFUT
OUTRUT
QUTPUT
QUTPUT
i
505UB
#0SUB

GO5UB
1

Counter; "INT;OUTPUT FPO"
Counter; "MENU NUM"

Example_1
Example_ 2
Example_ 3

BOTO End_of_program

Example_1: t

Ex

iRead just measurement results
PRINT
PRINT
!
TRIGGER Counter

60SUB Read_neader
RESET ®Controller_buf

"EXAMPLE 13 MEAS RESULTS

Counter; "MEASIFUNC TINT;SOUR
Counter; "SSIZE ";Sample_size

Counter; "NUM;DISP NUM;EXP OFF"

IPRESET the 53714

ISINGLE sample mode

ITI, AUTO arming, SOQURCE A-:B
ISET SAaMPLE SIZE

IOUTRPUT format FLOATING PT
ige to NUMERIC menu screen
lturn off EXPANDED DATA

(ArB"

iMeas results
fMeas, limits, stats resulis
{Meas , gate resultis

u

'Fead block data header

TRANSFER @Counter TO BContrcller_buf;COUNT Num_bytes

FOR I=1 70 Sample_size
PRINT I,Buff{l:

NEXT I

RETURN

ample_2: !
IRead measurement resulis,
PRINT

PRINT "EXAMPLE 2:

limit test results and

statistics.

MEAS, LIMIT, AND STATS RESULTS”
GUTPUT Counter;"PROC;SOUR A;LIM ON;STAT ON®

FTurn limits and stats on

QUTPUT Counter:"PROC;SOUR AsHLIM "sHi_lim
QUTPUT Counter;"PROC;S0UR A;LLIM "ste_Ilim

OQUTPUT Counter;"NUM;DISP SPLIT"
|

TRIGGER Counter

G05UB Read header

RESET ®Controller_buf

TRANSFER @Counter TO @Controller_buf;COUNT Num_hytes !

J=1
PRINT "High Limit= ";Hi_lim3;"
PRINT
PRINT "MEAS # MEAS RESULT
PRINT *
FOR I=1 70 Sample_size
PRINT I ,Buff{J>.,"
J=J+2
NEXT 1

iDisplay results and stats

IRead block data header

Fead measurement
[ and limit test results.

u

s 'how Limit= "jlo_lim

LIMIT RESULT"
1=hIGH,8=PASS —1=L0OW"

"Buff{J+13!Print measurement number,
b oresult, and limit test resuli
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858
866
87@
28e
830
=10l
510
320
936
340
50
550
370

PRINT

PRINT “STATISTICS"

PRINT tPrint statistical results
PRINT "Mean ";Buff{(Sample_size*2)+1)

PRINT “Std Dev ":;Buff({(Sample_size*Z)+2)

PRINT "Maximum ";Buff({Sample_size+2)+3)

PRINT “Minimum ";Buff{({Sample_sizexl)+d)

PRINT “Yariance ";Buff{{(Sample_sizex*x2)+5)

PRINT "Root Allan Variance ";Buff{(Sample_size*Z)+E)
PRINT "RMS ";Buff{((Sample_size*)+7)

PRINT "Allan Variance “iBuff{({Sample_size*Z+8)
RETURN

98¢ Example_3: I

396

18900
1219
t028
1839
1040
1859
50
1870
198@
1990
110¢
1110
1120
1139
1146
11548
1160
1176
1188
1136
1200
1210
1228
1238
1249
1250
1260
1272
128@
1290
1322
1318
1328
1338
1348

iRead measurement resulis and gate data.

PRINT

PRINT "EXAMPLE 3: MEASUREMENT AND EVENT RESULTS FOR CHANNELS A AND B

I

QUTPUT Countfer:;"PROC;SOUR A;LIM GFF;5TaT OFF* 1Turn limits, stats off

GUTPUT Counter; "NUM;OISP NUMSEXF ON” tExpanded data on

i

TRIGEER Counter

G0SUB Read_headear IRead block data header

|

t*x% NOTE: FOR TI AND +/-TI, THERE IS NO EVENT DATA FOR LAST MEASUREMENT,

txx+ SINCE EVENT DATA NEEDS T#0D 'ENDPOINTS' FOR EACH MEASUREMENT.

!

RESET BController_buf

TRANSFER BCounter TO 8Controller bufi;COUNT Num_bytes ! Read measuremsnt
I and gate results

FRINT

FRINT "Meas # Meas Result Event A Event B"
J=1

FOR I=1 TO Sample_size-—i IRead measurement and gate results

Meas_alI)=BuffilJ)
Event_a(I)=RBuff{J+1}
Event b{I)=Buff{j+2)
PRINT I.," “ ., Meas_al(l),” " LEvent_af{in,” " Event_b(I)
J=J+3
NEXT I
RETURN

Read_header: |Read block data header
ENTER Counter USING "#,7A";Headerg
Num_bytes=VAL (Header$I31)

FRINT MNum_bytes:" BYTES EXPECTEDR"
RETURN

End_of_program: |
END
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Binary Data Output
Examples

BINARY EXAMPLE #1

Below are two program listings that demonstrate the use of the binary
measurement format of the HP 5371A. The programs illustrate the setup,
capture, transfer, and results of measurements made at the Channel A input
of the HP 5371A. Refer to Sections 1 and 2 of this programming manual for
detailed explanations of programming commands and data conversion techni-
ques.

The first program contains three subroutines. Each subroutine makes a dif-
ferent type of measurement:

Meas_1: 10 Time Interval measurements on Channel A. The measurement
is made from the rising edge on Channel A to the next rising
edge on Channel A. Binary format 5 (see the Programming
Manual, Section 1, Binary Measurement Result Format, for
details on format types).

Meas_2: 10 Frequency measurements using Cycle Sampling arming on
Channel A, Binary format 2 is used.

Meas_3: 10 Totalize measurements using Edge/Interval arming on Chan-
nel A. The interval is one second. Binary format 5 is used.

Meas_1 uses a TRANSFER statement to read the data from the HP 5371A.
This is the fastest way to transfer data vsing an HP 9000 Series 200/300 com-
puter and HP-IB. The two other subroutines use ENTER statements to read
the data. ENTER stalements are generally slower, but less complex to
program and interpret.

A printout of the program results is shown in Figure G-1. The signal used for
this measurement was a 19 MHz square wave with an amplitude of 1.0 volt
peak-to-peak,
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ERFFRERRERELR R A EREET AR F XX TR AR EFRLAEIREFFERR R AT FRRER L TR IR ERRFERERE R RS R ENRFEFRREEN
MEAS | TI A -> A AUTOMATIC ARMING EXPANDED DATA ON
SAMPLE TI A -> A MISSED EVENTS

1 .ZBE-8 3
.ZBE-B 3
.Z8E-8 3
.Z5E-8 3
.ZB6E-8 3
.Z6E-8 3
.ZBE-8 3
.Z8E-8 3
.ZBE-8 3
.ZBE-8 I

— WO IR
Mmooy

@ MEASUREMENT COMPLETE

LR A2 LR EREEE S EESEES RS EEE R RS R EEAE SR RS RS E R R R RS R XSRS R AR E R S EEREEEEEEE SRS

MEARS 2 FREQUENCY A CYCLE=BE5536 SAMPLING ARMING

SAMPLE FREQUENCY TIME DATA EVENTE DATA
1 1.90003815338E+7 . 00213105 2490
2 1.30004728142E+7 .o001311@2 2491
3 1.90003614344E47 .02D131046 2430
4 1.90@@7627765E+7 Q001311 248¢
5 1.30003815338E+7 Q0213105 2459
B 1.3@0076277B5E+7 Loeo1311t 2491
7 1.30006715037E+7 .Q00131048 2489Q
8 1.9000477291472E+7 Q00131192 2491
8 1.8300@3815338E+7 .GRe13105 243Q
12 1.90006715@37E+7 .90@131@48 248&

LE XSRS ESL 2SR 22X R R R R R R R R R R R RXRERR R R R iR A R XX R A AR R RR XA RES ER R A ERER SRS SR &A]

MEAS 3 TOTALIZE A, EDGE(A)I/INTERVAlL=1sec (TAKES APPROX. i@ SECONDS)

SAMPLE TOTALIZE GATE TIME

1 1. 92@05Z24E+7 1. 0020000784
z 1.900052 1E+7 .399935335

3 1.90005272E+7 1. 20000001
4 1. 900052 2E+7 .899535%95488
5 §.9000522E+7 . 00e020001 4
b 1.9000522E+7 .99859459388
7 1.9000527E+7 1. 620000021
8 1.9@@052 1E+7 .9989983939

] 1.9000522E+7 1. 000000012
19 1._S@@e572E+7 .9959955988

KR AR EEERE N AR AR R R R RN R AN R AR R F LR AR R ELRERER AR AT N FEERRER S ERF SRR EFEE IR RN AR AR T

PROGRAM HALT

Figure G-1. Binary Example #1 Measurement Resulis

HP 5371A — Programming Manual
G-7




10

20

30

40

50

60

70

80

90

100
110
120
130
140
130
160
170
180
190
200
2140
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
39¢C
400
41¢C
420
430
440
450
460
470
480
490
500
510
520

Thdddkokdokkdhhkdkdhdkhhdkddok ko dek ko kdek ko dook koo sk ook sk oo ok ok ook ok o ok ok ok o ok o e ok ok ok ok ok A
FILE: DEMO 5371 *

*
THIS PROGRAM WILL SET UP A HPS371A TO TRANSFER AND PROCESS BINARY DATA#*
FOR THE FOLLOWING MEASUREMENTS:

1. TI A, AUTOMATIC ARMING, EXPANDED DATA ON
2. FREQUENCY A, CYCLE SAMPLING ARMING
3. TOTALIZE A, EDGE/INTERVAL ARMING

E N - I I T

TO RUN THE DEMOQ, CONNECT A SINE OR SQUARE WAVE OF APPROXIMATELY 1 VOLT*
PEAK TO THE CHANNEL A INPUT. THE FREQUENCY CAN BE UP TO 500 MHz. FOR *
THE MOST MEANINGFUL RESULTS, USE A FREQUENCY BETWEEN 1 MHz AND 100 MHz*

*

HP~-IB ADDRESS OF THE HPS5371A SHOULD BE 3

THE DEMO RUNS THROUGH ALL THREE EXAMPLES, DISPLAYING RESULTS AS IT
GOES. FOR MORE INFORMATION ON THE MEASUREMENTS AND RESULTS, CONSULT

! THE HP5371A OPERATING MANUAL AND THE HKP5371A PROGRAMMING MANUAL.
ek k kA Ak ke hhhkkhkh ke kR kh ke kAR R AR A AR AR R AR R AT IR ARk hkkkkkhk ok ke ok ik

5
1
1
1
|
|
|
|
I
|
!
1
1
|
!
|
|
|

* ¥ * % ¥

! INITIALIZE VARIABLES *
Pl ko ke d sk d ko h ke hkkhk R Ak k h kA Ak R A A IR R AR R AR Rk kR A AR R A AR Rk k ok kFkk k%
OPTION BASE 1 ! SET ARRAY BASE TO 1

PRINT USING "a© { CLEAR DISPLAY

Isc=7 ! SET COUNTER PORT

Full cntr_ addr=703 ! SET COUNTER ADDRESS

DIM Time- result(lDOO) Res time(1001,2),Res eventl(1001,2)
BIM Res_event2(1001,2),Interp(1001,2),Event _resultl(1600)
DIM Event resultZ(lOOO),Tlme resultz(iooo} Tot stat(1001,2)
DIM Input_ _data({15Cc00)

INTEGER Data buf(28000) BUFFER
CLEAR Full c¢ntr addr

—

CLEAR 5371A

WAIT .01 ! WATT FOR INSTRUMENT TO RESPOND
! TO 'CLEAR' COMMAND
RESET 7 ! RESET THE PORT

ASSIGN @Counter TO Isc

ASSIGN eBuf TO BUFFER Data_buf (*)
Ovf const=4.294967296E+9

GOSUB Meas 1

GOSUB Meas 2

GOSUB Meas 3

GOSUB Label end

I

STOP ! END OF DEMQ PROGRAM
!

OVERFLOW CONSTANT (2+32)
MAKE A TI A -> A MEASUREMENT
MAKE A FREQUENCY MEASUREMENT
MAKE A TOTALIZE MEASUREMENT
DISPLAY PROGRAM HALT

[ PO

f***'J!********************************************************************

! SUBROUTINE MEAS_1 TI A =-> A; AUTOMATIC ARMING; EXPANDED DATA ON *
l************************************************************************

Meas 1: REM

PRINT
PRINT Mk kkhkkkmdhdd sk ok ko hk hh kA kA kR kAR Ak A kR Ak ARk kR R F kR ko dk kkFh ok & o

Thkdkhkdkdkdkhkdkkdhih

530
540
250

E

560
570
580
590
600
610
620

PRINT "MEAS X TI A -> A AUTOMATIC ARMING EXPANDED DATA ON%
REMOTE Full cntr_addr
QUTPUT Full cntr ~addr;"PRES" ! PUT 5371A IN KNOWN STAT

CUTPUT Full _cntr addr;"MEAS FUNC TINT;SOUR A"
CUTPUT Full cntr _addr; "ARM, AUTO"

QUTPUT Full cntr addr:"SSIZE ion

OQUTPUT Full _cntr addr;"NUM;EXP,ON"

OUTPUT Full cntr . addr;"INT OUTP BIN®

TRIGGER Full cntr addr

GOSUB Get tran data

SET TIME INTERVAL A
SET AUTOMATIC ARMING
SET SAMPLE SIZE TO 10
TURN EXPANDED DATA ON
CUTPUT IN BINARY MODE
START MEASUREMENT

GET RAW MEASUREMENT DAT

B— em e b e b g
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630 REM

640 REM PROCESS THE RAW DATA FOR MEASUREMENT 1

850 REM

660 J=1

670 FOR I=1 TC Num_of bytes/20

680 Res_eventli(I,l)=((Data buf(J)+2~1l6*(Data buf(J)<0))+(Data buf (J+1)<0))
690 Res eventl(I,i)=Res eventi(Il,l)*2~16+Data buf(J+1)

700 Res time(I, 1)*((Data buf (J+2)+2~16*({Data_buf (J+2)<0))+(Data buf (J+3)<0)
)

710 Res_time(I,1l)=Reg time{I,l)*2~16+Data_buf (J+3)

720 Interp(I,1)=BINAND({31,SHIFT(Data_buf(J+4),8))

730 Res_eventl(I,2)={((Data_buf(J+5)+2~16*(Data buf(J+5)<0))+(Data buf(J+6}<
0))

740 Res_eventl(I,2})=Res_eventl(I,2}*2"1l6+Data_buf (J+6)

750 Res time(I,2)=((Data buf(J+7)+2~16*(Data_buf(J+7)<0))+(Data buf (J+8)<0C)
)

760 Res time(I,2)=Res time(I,2}*2~16+Data buf(J+8)

770 Interp(I 2)=BINAND(31,Data_buf (J+9))

780 J=3+10

790 NEXT I

800 REM

810 REM PROCESS ANY OVERFLOWS TEAT MAY HAVE OCCURRED DURING THE MEASUREMENTS
820 REM

830 FOR I=1 TC Num _of bytes/20

840 IF (Res tlme(I 2)<Res _time(I,1)) THEN

850 Res_time(I,2)=Res_time{I, 2)+0vf const

860 FOR J=I+1 TO Num of _bytes/20

870 Res time(J,1) =Res _time(J,1)+0vf_const

880 Res time(J,2)=Res time(J, 2)+0vE_const

890 NEXT J

900 END IF

210 IF {Res_eventl(I,2)<Res eventl{I,1)}) THEN

920 Res_eventl(I,2Z)=Res_eventl(I,2)+0vf const
930 FOR J=I+1 TO Num_cof bytes/20

940 Res eventl(J,l}=Res_eventl(J,1)+0vf_const
950 Res eventl(J,2)=Res_eventl(J,2)+0vf_const
260 NEXT J

970 END IF

980 NEXT I

29390 REM

10060 REM PROCESS ANY OVERFLOWS THAT MAY HAVE OCCURRED BETWEEN MEASUREMENTS
1016 REM
102¢ FCOR I=2 TO Num of bytes/20

1030 IF (Res_time(I,1)<Res time(I-1,1)) THEN

1040 FOR J=I TO Num of bytes/20

105¢C Res_time(J,1l)=Res_time(J,1)+0vf const
1060 NEXT J B

1070 END IF

1080 IF (Res_time(I,2)<Res time(I-1,2)} THEN

1090 FOR J=1 7O Num of bytes/20

1100 Res_time(J, 2y =Res_time(J,2)+0vE const
1110 ) NEXT J

1120 END IF

1130 IF (Res eventl(I,1)<Res eventl(I-1,1)) THEN
1140 FOR J=I TO Num_cf bytes/20

11350 Res eventl(J,1l)=Res eventl(J,1l)+0vf const
1160 NEXT J B B

1170 END IF

1180 IF (Res_eventl(I,2)<Reg eventl(I-1,2}) THEN
1190 FOR J=I TO Num_of bytes/20

1200 Res_eventl(J 2)=Res eventl{J,2)+0vf const
1210 NEXT J B
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1220
1230
1240
1250
1260
1270
1280
1290
1300
131c
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
14860

END IF
NEXT I
REM
REM CALCULATE THE RESULTS OF MEASUREMENT 1
REM
PRINT "SAMPLE TI A -> A MISSED EVENTS"

Offset=6.00E~-10 ! OFFSET FOR A~>A;SEPARATE MODE;NO ATTENUATICON
FOR I=1 TO Num of bytes/20
Time result(I) {{Res_time(X,2)-Res_time(I,1))*2.E-9)
Tlme_result(l)“TJme_result(I)—((Interp(I,2)-Interp(I,l))*l.B-lO)
Time_result{I}=Time result(I)+0ffset
IF (I<Num_of bytes/ZO) THEN
Event resultl{I) =Res eventl{I+1l,1)-Res _eventl(I,2)-1.0E+0
PRINT I,TAB{20),Time result(I),TAB(45),Event resultl(I)
ELSE
PRINT I,TAB(20),Time result(I),TAB(45),"TI MEASUREMENT COMPLETE"
END IF
NEXT I
RETURN
Thdekkkokhhkhhhkhkhk bk khedhhkkdhhdhhk ko khkrrhdhhhrhdhdhdodhhhkdhkhdhhhk kR kkhdsk

! SUBROUTINE MEAS 2 FREQUENCY A, CYCLE SAMPLING ARMING *
Thkhhkhkhhhdhhhhkrkkhh sk hdhhkkdhkkkkdhhhkhkdhhhkhhkkhkkhhkhhhhdhhrhhkkhkkkhkkkdksk

Meas 2: REM

PRINT
PRINT Whkkkkkkhhkkkhkkkhkkhkkhkdhhkdkhkkhhrdhkhhrhkrrhhhkhkhhkhdkdhhdhdkokkkkdhrhs

de de de A koA g d do ok Kk ok ke R TH

1470
1480
1490
1500
1510
152¢C
15390
1540
1550
1560
1570
1580
15%0
1600
1610
1620
1630
1640
M

1650
M

1660
M

1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810

PRINT "MEAS 2 FREQUENCY A CYCLE=65536 SAMPLING ARMING"
REMCTE Full cntr addr

OUTPUT Full cntr_addr;"PRES" ! SET THE 5371A IN A KNOWN STATE
QUTPUT Full_ cntr_ addr;"MEAS;FUNC FREQ;SOUR A"™ ! SET FREQUENCY A
OUTPUT Full cntr addr;"ARM, CSAM" ! SET CYCLE SAMPLING ARMING

OUTPUT Full cntr addr;"SAMP;DCH,OSCHY

_ _ SET CYCLE CHANNEL TC OSCILLATOR
OUTPUT Full cntr addr;"SAMP;DEL,40000"

1
! SET DELAY TC 40000 EVENTS
! THIS WILL BE ROUNDED TO 65536
OUTPUT Full cntr_addr;"SSIZE 10" ! SET SAMPLE SIZE TO 10
OUTPUT Full cntr addr;"INT;OUTP BIN" ! OUTPUT IN BINARY MODE
TRIGGER Full cntr addr ! START MEASUREMENT
GOSUB Get dump data ! CET RAW MEASUREMENT DATA
REM
REM PRCCESS THE RAW DATA FOR MEASUREMENT 2
REM
J=1
FOR I=1 TO Num of bytes/10
Res_eventl(T,1)=Input data(J)*65536+Input data(J+1) !EVNT DATA FROM RA

Res time(I,1)=Input_data(J+2)*65536+Input data(J+3) !TIME DATA FROM RA

Interp(I,1)=BINAND(31,Input_data(J+4)) |INRP DATA FROM RA
J=J+5

NEXT I

REM

REM PROCESS ANY OVERFLOWS THAT MAY HAVE OCCURRED

REM

FOR I=2 TO Num of bytes/10
IF (Res tlme(I 1)<Res_time(I-1,1}) THEN
FOR J=I TO Num_of bytes/1l0
Res_time(J,1)=Res_time(J,1)+Ovf const
NEXT J
END IF
IF {(Res_eventl(I,1l)<Res_eventl(I-1,1)) THEN
FOR J=1 TO Num_of bytes/10
Res_eventl(J,1l)=Res_eventl(J,1)+0vf_const
NEXT J
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1820
1830
1840
ATA"M
1850
1860
1870
1880
1890

END IF
NEXT T
PRINT "SAMPLE FREQUENCY TIME DATA EVENT1 D

FOR I=1 TC Num_of bytes/10-1
Time result(I)=((Res_time(I+1,1)-Res time(I,1))*2.E-9)
Time result(I)=Time result(I)-((Interp(I+1 1)-Interp(I,1))*1.E~-10C)
Event resultl(I)=Res _eventl(I+1,1)-Res eventl(I, 1)
PRINT I,TAB(12), Event resultl(I)/Time result (I), TAB{40),Time_result(I)

(TAB({561) ,Event _resultl(I)

1900
1910
1920
1930
1940
1950
1960
1970

NEXT I
RETURN
R Ry T T R L L g o P R X 3 S U e pg e
! SUBROUTINE MEAS 3 TOTALIZE A, EDGE/INTERVAL ARMING *

Tkkkkdkkhkdkhdhdhkhohhhhkdhhkhhhhkhhdhdbhdhhkkhhhkrhhkkdkedkkhkhhhkkhhrhhhkhkrkdkhhkdhkkhkhkd

Meas 3: REM

PRINT
PRINT "hkkdkkkhhkhkhkdhdkkhkkhkkhhhhhkhkrhhhhhhhhhkhkhk kb hkhhdhdkkhhdkhksrhhiedkhkrhd

kkEkhkkxkkdhkdkkdaxm

1980
gyn

1980
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100

2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
D

2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400

PRINT "MEAS 3 TOTALIZE A, EDGE(A)/INTERVAL=lsec (TAKES APPROX. 10 SECOND

REMOTE Full cntr addr

OUTPUT Full cntr addr;"PRES" ' PUT 5371a IN A KNOWN STATE
QUTPUT Full cntr _addr;"MEAS;FUNC TOT;SOUR A" SET TOTALIZE A

QUTPUT Full_cntr_addr;"ARM EDIN™ SET EDGE/INTERVAL ARMING
QUTPUT Full_cntr_addr;"SSIZE 14" SET SAMPLE SIZE TO 10
OUTPUT Full cntr_ addr;"STAR;CHAN, AY SET START CHANNEL TO A

h— b b

OUTPUT Full_cntr addr;"“SAMP;DEL, 1EO" ! SET SAMPLE INTERVAL TC 1 SECOND
QUTPUT Full cntr_addr;"INT;OUTP BIN® ! QUTPUT IN BINARY MQDE

J=1

TRIGGER Full cntr addr ! START MEASUREMENT

GOSUB Get_dump_data ! GET RAW MEASUREMENT DATA

REM

REM PROCESS THE RAW DATA FOR MEASUREMENT 3

-REM

FOR I=1 TO Num_of bytes/20
Res _eventl(I,1)=Input_data(J)*65536+Input_data(J+1) ! FIRST READ EVNT
Res time(I,1)=Input data{J+2)*65536+Input _data(J+3) ! FIRST READ TIME
Res eventl(I,2)=Input data(J+5)*65536+Input data(J+s) ! 2ND READ EVNT

Res time{I,2)=Input data(J+7)*65536+Input data (J+8) ! 2ND READ TIME
Tot _stat({I,1l)=Input_data{J+9) ! INTERPOLATOR STATUS
Interp{I,2)=BINAND{31,Input_data(J+9)) ! INTERPOLATOR DATA
J=J+10

NEXT I

FOR I=1 TO Num_of bytes/20
IF (BINAND(8192,Tot stat(I,1))<>0) THEN ! DETERMINE WHICH READ IS VALI

Res time(I,1l)=Res_time(T,2) ! STORE CORRECT TIME DATA
Res_eventl{I,l)=Res_eventl(I,2) ! STORE CORRECT EVNT DATA
END IF
NEXT T
REM
REM PROCESS ANY OVERFLOWS THAT MAY HAVE OCCURRED
REM

FOR I=2 TO Num_of bytes/20
IF (Res tlme(I 1)<Res_time(I-1,1)} THEN
FOR J=I TC Num_of bytes/20
Res_time(J,1)=Res_time(J,1l)+0vf const
NEXT J
END IF
IF (Res_eventl(I,l)<Res_eventi(I-1,1)) THEN
FOR J=1 TO Num_of bytes/zo
Res eventl(J l)=Res eventl(J,1l)}+0vi_const

NEXT J
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2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530

END IF
NEXT I
PRINT "SAMPLE TOTALIZE GATE TIME"

FOR I=1 TO Num of bytes/20-1
Event resultl(I)wRes _eventl(I+1l,1)-Res eventl (I, 1}
Time result(I)—((Res _time(I+1,1)})~Res time(I,1))*2.E-9)
Time result(I)=Time result(I)—({Interp(I+l 2)=-Interp(1,2))*1.E-10)
PRINT I,TAB(15),Event _resultl(I),TAB(40),Time result (I)
NEXT T

RETURN
B R LSRR L R R R R R R R R R L R R R B R R R N S 0 S S gy
! SUBROUTINE GET DUMP_ DATA *

Phkdeddhhkdhkdkk kAt hhhk Tt hhkhdhohhkrhhhkhhhkbkrdbhkx kA kb hkkdhk ki oAk rAh bk rhhkhrhhhkkkkrnk

2540 Get_dump data:REM GET THE DUMP MODE DATA

2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
27G0
2710
2720
2730
2740
2750
2760
277G
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040

ENTER Full cntr addr USING "4,A";Character$

IF Character$<>"#" THEN
BEEP
DISP "BAD FIRST CHARACTER."

PRINT CHRS$(128)
CONTROL 1,5;139
STOP

END IF

ENTER Fuli_ cntr_addr USING "#,A";:Characters$

IF Character$<>"6" THEN
BEEP
DISP “BAD SECOND CHARACTER."M
PRINT CHR$(128)

CONTROL 1,5:139
STOP

END IF

ENTER Full cntr addr USING "#,6A";AS

Num of bytes=VAL(AS)

Number of bytes=Num of bytes

FOR I=1 TO (Num_of bytes/Z)

! CAN'T USE #,W BECAUSE IT WILL ENTER A SIGNED NUNBER
ENTER Full_cntr_ addr USING "#,B";Input data(TI)
ENTER Full cntr addr USING "¥,B":Temp _byte
Input data(I)= Input_data(l)*256+Tempﬁbyte

NEXT I
RETURN
lhkhkkhhhhhhhhhkhhhhhhdhdhhhkdhhhkddkdkhkdkdhkkrhkkrhhhhhkrhhkhhkkkh kR Rk kkkkkkkk*x
! SUBROUTINE GET TRAN DATA *

ThdededekmdekhhdkkhhkddhhhhhhkhdhhhhhhhAhkhh kv khdkkkkhkdhhhhkhh ko kkh kR Rdrkkrhkk

Get_tran data:REM GET THE DUMP MODE DATA USING A TRANSFER STATEMENT

ENTER Full cntr addr USING "4§,A":Character$
IF Character$<>"#" THEN
BEEP
DISP "BAD FIRST CHARACTER.™
PRINT CHRS$(128)
CONTROL 1,5;139
SToP
END IF
ENTER Full cntr_addr USING "#,A";Characters$
IF Character$<>"g" THEN
BEEP
DISP "BAD SECOND CHARACTER.™
PRINT CHR$(128)
CONTROL, 1,5;13%
STOP
END IF
ENTER Full cntr addr USING "#,6A";:AS
Num_of bytes~VAL(A$)
TRANSFER @Counter TO @Buf;END, WAIT
RETURN
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3050 IR ES R AR RS IEEE R E TRl R E 2]

3060 | SUBROUTINE LABEL_END *
070 lhkkkkkhkkAkhhhkrkh R A A bk kR bRk hhkhkhkh Ak Ak hkkhhhhhkhhk AR dhhhkkkkkkxkkokkhkk &

3080 Label_end:REM

3090 PRINT

3100 PRINT Whkkkkdkhhkhhdhhhdhddhhhdhhkddhhhdhhhhdhhhdhhhhhkhhhhdhdhkhhhhkhhkhthdhdhkdkittirh
KRR e dek ok ekk ok Xk M

3110 PRINT

3120 PRINT "PROGRAM HALT"
3130 RETURN

3140 END

BINARY EXAMPLE #2 This second binary output program is an example of using the binary format
to make a single block of 4095 measurements. Unless the binary format is
used, a maximum of 1000 measurements can be made in one block.

The following program makes frequency measurements and then displays a
graph of the frequency vs. time results on the controller CRT (see Figure G-2
for an example of the graphic display). The signal used for this measurement
example was a 19 MHz input signal. A one millisecond gate time (sample in-
terval) was selected.

1.88P8794933E+7 -

Hz

1‘928825519E+?_f9' ' T seconds 7 C  4.284953999@¢

Figure GG-2. Binary Example #2 Graphic Display
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180
200
210
220
230
240
250
250
270
280
250
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
480
490

Here is the sequence that the program follows:

The program is started using the RUN command.

The user is prompted for a Gate Time. If "0" is entered, the HP 5371A
will use Automatic arming and make measurements as quickly as pos-
sible. If other than “0” 1s wsed, for example “100E-6” is entered, then
the HP 5371A will use Interval Sampling arming with a sample interval
of 100 microseconds.

The controller programs the HP 5371A,

The user is prompted to press <RETURN> to start the measure-
ment when ready.

Data is collected by the HP 5371A, sent to the controller, and the fre-
quency results are calculated.

A graph is displayed. The X-axis is the total measurement time. The
Y-axis is scaled from the minimum frequency to the maximum fre-
quency measured.

INTEGER Buff(1:4086,1:5) BUFFER,Block _size

REAL Freqg{1:409%),Time(1:4095)

COM /Constants/ Format bytes Two_explé, Two_expl2

Block size=4095 ! As an input parameter, this specifies the number of

H—a— b h—

TWo_explé=2~16
Two_exXp32=2~32

MEASUREMENTS requested., As an output parameter, it
Specifies the number of time stamps returned
(usually MEASUREMENTS+1, unless system was aborted).

SET UF CONSTANTS

Format_ bytes=10 ! EVENTS {4 BYTES), TIME (4 BYTES), INTERP (2 BYTES)

I
Gate time=0

OUTPUT KBD;Gate time;CHR${255)&"K";

INPUT Y“ENTER GATE TIME. (0 FOR AUTOMATIC ARMING)",Gate_time
Transfer data(Gate_time,Block_size,Buff({*))

Convert bln?l(Block szze Buff (%), Tlme(*) Freg(*))

Plot data(Tlme(*),Freq(*})

END

SUB Transfer data(Gate_time, INTEGER Block size,Data_buff(*) BUFFER)
Transfer data:! Sets up and transfers a block of data from the HP5371A.
DISP "Setting up measurement."

Format bytes=10

ASSIGN @€HpS537la TO 703

SINGLE MEASUREMENT MCDE

OUTPUT €@Hp5371a;"PRES" ! PRESET
CUTPUT @HpS5371a;"REM" ! REMOTE
OUTPUT @Hp5371a;"MEN,INF" ! STATE MENU
]
!

CUTPUT @Hp5371a;"SMODE,SING"
OUTPUT @Hp5371a;"INP;MOD, COM"

COMMON INPUTS

CUTPUT @HpS5371a;"INT;OUTP,BIN" ! BINARY OUTPUT
CUTPUT @Hp5371a;"MEAS; FUNC FREQ"! FREQUENCY
OUTPUT @Hp5371a;"MSIZE, "&VALS(Block_Size)

IF Gate time THEN

OUTPUT @HpS537la;"ARM, ISAM" ! INTERVAL SAMPLING
OUTPUT €HpS5371la:"SAMF:DEL,"&VALS (Gate time)! DELAY GATE TIME

END IF

INPUT "Press <RETURN> to RE-START measurement.",AS$
OUTPUT @HpS537la;"REST" ! START MEASUREMENT
ASSIGN @Buff TO BUFFER Data buff(*)

DISP "Waiting for completion of measurement."

ENTER @Hp5371a USING "4#,8A";Headers$

Block size=VAL(Header$[3]) DIV Format bytes
Tot_byte count=Format_bytes*Block_size

TRANSFER @Hp5371a TO @Buff;COUNT Tot _byte count,WAIT
OUTPUT @HpS5371a;"LOC" { PUT IN LOCAL

DISP
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500 SUBEND ! Transfer_data
510 !

520 !

530 SUB Convert_bin71(INTEGER Block_size,Buff(*) BUFFER,REAL Time(*),Freg(*))
540 Convert bin71:! Converts binary 53712 data to Frequency and Time arrays.

550 COM /Censtants/ Format_bytes,Two_explé,Two_expi2

560 INTEGER I,Format words

570 REAL Time0,Timel,Event(,Eventl,Tine ovfl,Time0 offset

580 !

590 ! Time0 is the previcus 32-bit unsigned integer time count.

600 ! Bvent0 is the " " " " event count.

610 ! Timel 1is the current " " " time count.

620 ! Eventl is the " n " " event count.

630 ! Format_words is the number of 16-bit words used for each measurement.
640 ! Time ovfl increments by 2732 every time the time counters overflow.
650 ! It essentially adds more bits to the time counter.

660 ! This measurement does not need to keep track of cumulative
670 ! event overflows, only relative cnes.

680 ! TimeO_offset is the value of the time counter at time t=0. It is

690 ! subtracted from every time value,

700 ! Event0 is the previcus

710 !

720 Format_words=Format bytes DIV 2 ! FORMAT IN 16 BIT WORDS

730 Time ovEl=0

740 !

750 ! REDIMENSION ARRAYS TC ALLOW FOR CONVENIENT INDEXING.

760 REDIM Buff(o:Block _size~1,l:Format_words),Time(l:Block_size-1),Freg(l:B
lock_size-1)

770 GOSUB Disp_update

780 !

790 ! GET FIRST EVENT AND TIME VALUES. THESE ARE ASSOCIATED WITH TIME=D.

800 EventQ=FNGet 4byte val(0,1,Buff(*))

810 Time0=FNGet 4byte - val(0,3, Buff(*))

820 Tlmeo_offset =Time(0*2 . .E-9- Buff(o 5) MOD 32*1.E-10

830 !

840 ! GET FIRST MEASUREMENT. THIS IS OUTSIDE THE LOOP TO AVOID INDEXING

850 ! BEFORE THE FIRST MEASUREMENT.

860 Eventl=FNCGet 4byte wval(l,1,Buff(*))

870 Timel=FNGet 4byte - val(1,3, Buff(*))

880 IF Eventl<Event0 THEN Eventl Eventl+Two _exp32 ! Overflow occurred.
890 IF Timel<Time0 THEN Time_ovfl=Time_ovfl+Two exp32 ! " "

00 Time(l)=(Timel+Time ovEl) *2 .E-9~Buff(1,5) MOD 32%1.E- 10~Time0 offset
810 Freg(l)=(Eventl-Event0)/Time(l)

920 Event0=Eventl

930 Time0=Timel

240 IF VAL{SYSTEMS$("VERSION:CLOCK"}) THEN ON CYCLE 1 GOSUB Disp_update ! Do
this only if CLOCK binary is loaded.

950 FOR I=2 TC Block size-1l

960 Eventl=FNGet 4byte val({I,l,Buff(*))

970 Timel=FNGet_4byte val(I,3 Buff{*))

980 IF Eventl<Event0 THEN Eventl Eventl+Two_expli2 | Overflow

990 IF Timel<Time0 THEN Time_ovfl=Time ovEl+Two _exp3i2 ! "

1000 Time(I)=(Timel+Time ovEl)y*2,E-9-Buff(I,5) MOD 32%1.E~ -10-Time0_offset
101¢ Freg(Il)=(Eventl-Event0)/(Time(I)-Time(I-1))

102¢ EventO=Eventl

1030 Time0=Timel

1040 REXT I

1050 REDIM Buff(l:Block size,l:Format words),Time(l:Block size-1),Freg(1l:Blc
ck size-1)

1660 OFF CYCLE

1070 SUBEXIT

1080 Disp_update:DISP "Converting binary data, ";I;