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Product
Warranty

Limitation of Warranty

This Hewlett-Packard product has a warranty against defects in material
and workmanship for a period of one year from date of shipment, During
warranty period, Hewlett-Packard Company will, at its option, either
repair or replace products that prove to be defective.

For warranty service or repair, this product must be returned to a service
facility designated by Hewlett-Packard. However, warranty service for
products installed by Hewlett-Packard and certain other products
designated by Hewlett-Packard will be performed at the Buyer’s facility at
no charge within the Hewiett-Packard service travel area. OQutside
Hewlett-Packard service travel areas, warranty service will be performed
at the Buyer’s facility only upon Hewlett-Packard’s prior agreement and
the Buyer shall pay Hewlett-Packard’s round trip travel expenses.

For products returned to Hewlett-Packard for warranty service, the Buyer
shall prepay shipping charges to Hewlett-Packard and Hewlett-Packard
shall pay shipping charges to return the product to the Buyer. However,
the Buyer shall pay all shipping charges, duties, and taxes for products
returned to Hewlett-Packard from another country,

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

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.
HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OR MERCHANTABILITY AND FTTNESS
FOR A PARTICULAR PURPOSE.
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Exclusive Remedies

Assistance

Certification

Safety

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

Product maintenance agreements and other customer assistance

_agreements are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office.

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 Bureau of Standards, to the extent allowed by the
Bureaw’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

This product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the product
safe, the information, cautions, and warnings in this manual must be
heeded.



Printing History

New editions are complete revisions of the manual. Update packages,
which are issued between editions, contain additional and replacement
pages to be merged into the manual by the customer. The dates on the
title page change only when a new edition or a new update is published.
No information is incorporated into a reprinting unless it appears as a
prior update; the edition does not change when an update is incorporated.

A software code may be printed before the date; this indicates the version
level of the software product at the time of the manuai or update was
issued. Many product updates and fixes do not require manual changes
and, conversely, manual corrections may be done without accompanying
product changes. Therefore, do not expect a one-to-one correspondence
between product updates and manual updates.

Edition 1 Janunary 1991 16540-90903
Edition 2 October 1991 16540-90509
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List of Effective Pages

The List of Effective Pages gives the date of the current edition and of any
pages changed in updates to that edition. Within the manual, any page
changed since the last edition will have the date the changes were made
printed on the bottom of the page. If an update is incorporated when a
new edition of the manual is printed, the change dates are removed from
the bottom of the pages and the new edition date is listed in Printing
History and on the title page.

Pages Effective Date
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Programming the State/Timing Analyzer 1

Introduction This manual, combined with the HP 165004 Programming Reference
manual, provides you with the information needed to program the
100 MHz State Analyzer module. Each module has its own manual to
supplement the mainframe manual because not all mainframes will be
configured with the same modules.

About This This manual is organized in nine chapters. The first chapter contains the
Manual following information:

General information and instructions to help you get started.

e Mainframe system commands that are frequently used with the state
analyzer module.
100 MEz State Analyzer comunand tree,
Alphabetic command-to-subsystem directory.

Chapters two through cleven contain the subsystem commands for the
state analyzer.

Appendix A contains information or the SYSTem:DATA and
SYSTem:SETup commands for this module.

el 1f the analyzer module is configured with HP 16540,41A model cards, the
Note J memory depth per channel is 4,096 bytes deep. If the analyzer module is
configured with HP 16540,41D model cards, the memory depth per
channel is 16,384 bytes deep.

All references in this manual related to memory depth will be for the
16 kBytes deep HP 16540,41D model cards.

HP 16540A,D and 16541A,D Programming the State/Timing Analyzer
Programming Reference 1-1



Programming
the Analyzer

Selecting the Module

Analyzer Program

This chapter introduces you to the basic command stracture used to
program the state analyzer, Also included is an example program that
sets up the state analyzer for a measurement. The example program used,
is explained line by line to help illustrate the basic program elements and
to give you a comfortable feeling of the programming basics.

Before you can program the state analyzer, you mus! first "select” it. This
directs your commands to the state analyzer.

To select the state analyzer module, use the system command :SELect
followed by the numeric reference for the slot location of the state
apalyzer (1...5 refers to slot A..E respectively). For example, if the state
analyzer is in slot C, then the command to select slot 3 would be as follows:

:SELect 3

For more information on the select command, refer to the HP 165004
Prograrnming manual.

A typical state analyzer program performs the following:

selects the appropriate module.
specifies the analyzer type.
assigns pods.

assigns labels.

sets pod thresholds.

specifies a trigger condition.
sets up the display.

specifies acquisition type.

starts the acquisition.

2 8 & 2 2 2 &8 & @

The following example program sets up the logic analyzer to make a
simple state measurement.

Programming the State/Timing Analyzer HP 16540A,D and 16541A,D
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Example Program: 10 DUTPUT XXX;":SELECT 3
20 QUTPUT XXX;™:CONFIG:NAME 'STATETEST'™
30 DUTPUT XXX;":LONFIG:TYPE STATE”
40 QUTPUT XXX;":FORMAT:LABEL 'DATA’,PDS, #B11111111"
§0  QUTPUT XXX;™:FORMAT:THRESHOLD1 ECL"
B0 OUTPUT XXX;":MENU 3,5"
70 QUTPUT XXX;":RMODE SINGLE™
80 DUTPUT XXX;":START"
S0 EWD

;;tl The three X's (XXX) after the "OUTPUT" statements in the previous
Note W example refer to the device address required for programming over either
HF-IB or R8-232C. Refer to your controller manual and programming
language reference manual for information on initializing the interface.

You may have noticed that not all fields in the analyzer menus where set
with the sample program. If menu field settings from power-up or a
previous program setting are correct, you do not have to program those
fields.

Program Comments  Line 10 selects the logic analyzer in slot C.
Line 20 names analyzer to "STATETEST".
Line 30 specifies an External clock type.
Line 40 assigns a label called DATA, with positive polarity, and the first
eight bits to the label.
Line 50 sets the threshold of the first pod 1 1o ECL.
Line 60 changes the on-screen display to the Listing menu.
Line 70 specifies the Single run mode.
Line 80 starts data acquisition.

For more information on the specific state analyzer commands, refer to
chapters 2 through 11 of this manual.

HP 16540A,D and 16541A,D Programming the State/Timing Analyzer
Programming Reference -3



Mainframe
Commands

CARDcage?
Query

Example:

These commands are part of the HP 16500A mainframe system and are
mentioned here only for reference. For complete information on these
commands, refer to the HP 165004 Programming Reference manual,

The CARDcage query returns a string of integers which identifies the
modules that are installed in the mainframe. The returned string is in two
parts. The first five two-digit numbers identify the card type. The
identification number for the HP 16540A,D master is 40. The
identification number for the HP 16541A,D master is 41. A "-1"in the
first part of the string indicates no card is installed in the slot.

The five single-digit numbers in the second part of the string indicate
which slots have cards installed, which card has the controlling software
for the module, and where the master card is Jocated.

12,11,-1,40,41,2,2,6,2,5

A returned string of 12,11,-1,41,40,2,2,0,2,5 means that an oscilloscope
time base card (ID number 11) is loaded in slot B and the oscilloscope
acquisition card (ID number 12) is loaded in slot A. The next slot (C ) is
empty (-1). Slot D contains the state analyzer module’s expander board
(ID number 41). Slot E contains the state analyzer module’s master board

{(ID number 40).

The next group of numbers (2,2,0,2,5) indicate that a 2 card module is
installed in slots A and B with the master card in slot B. The "0" indicates
an empty slot or the module software is not recognized or not loaded.
The last two numbers show a two card module in slots D and E. The
number 5, located in slot E’s position of the string, shows where the
controlling software for the module is recognized.

Programming the State/Timing Analyzer HF 16540A,D and 16541A.D
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MENU
Command/query

SElect
Command/query

STARt
Command

5TOP
Command

The MENU command selects a new displayed menu. The first parameter
(X) specifies the desired module. The optional second parameter
specifies the desired menu in the module (defaults to 0 if not specified).
The query returns the currently selected (and displayed) menu.

Menu identification for the state analyzer is listed below:

X0 - Configuration menu
X1 - Format menu

X2 - Trace meau

X,3 ~ Timing Waveform menu
X,4 - State Waveform menu
X5 - Listing menu

X,6 - Mixed Display menu
X,7 - Compare menu

X8 - Chart menu

%,10 - Calibration

e & »» & & & & 2 & B

The SELect command selects which module or intermodule will have
parser control. SELect 0 selects the intermodule, SELect 1 through 5
selects modules A through E, respectively. Values -1 and -2 select
software options 1 and 2. The SELect query returns the currently selected
module.

The STARt command starts the specified module or intermodule. If the
specified module is configured for intermodule, STARt will start all
modules configured for intermodule.

The STOP command stops the specified module or intermodule, If the
specified module is configured for intermodule, STOP will stop all
modules configured for intermodule.

HP 16540A,D and 16541A,D Programming the State/Timing Analyzer

Programming Reference
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]
Note LS

RMODe
Command/query

SYSTem:ERRor?
Query

SYSTem:PRINt

STARt and STOP are Overlapped Commands. Overlapped Commands
allow execution of subsequent commands while the logic analyzer
operations initiated by the Overlapped Command are still in progress.

For more information see *QPC and *WAI commands in Chapter 5 of the
HP 165004 Prograrmming Reference manual.

The RMODe command specifies the run mode (single or repetitive) for a
module or intermodule. If the selected module is configured for
intermodule, the intermodule run mode will be set by this command. The
RMODe query returns the current setting,

The SYSTem:ERRor query returns the oldest error in the error queue.
In order to return all the errors in the error queue, a simple FOR/NEXT
loop can be written to query the queue until all errors are returned. Once
all errors are returned, the query returns zeros.

The SYSTem:PRINt command initiates a print of the screen or Listing

Command/query  buffer over the current printer communication interface. The
SYSTem:PRINt query sends the screen or listing buffer data over the
current controller communication interface.

MMEMory  The MMEMaory Subsystem provides access to both internal disk drives for
Subsystemn  loading and storing configurations.
INTermodule The INTermodule Subsystem commands are used to specify intermodule
Subsystem  arming between multiple modules.
Programming the State/Timing Analyzer HP 18540A,D and 16541A.,D
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Command Set
Organization

The command set for the HP 16540A,D and 16541A,D is divided into
subsystem commands. Each subsystem contains the commands used in its
corresponding menus as listed below.

Configuration menu (CONFig subsystem).

Format menu (FORMat subsystem).

Trace menu (TRACe subsystem).

Listing menu (LIST subsystem).

Timing Waveform menu (TWAVeform subsystem),
State Waveform menu (SWAVeform subsystem).
Mixed Display menu (WLISt subsystem),

Chart menu (CHAR! subsystem).

Compare menu {COMPare subsystem).

Symbols field in Format menu (SYMBol subsystem),

® & & 282 & & & & @ O

The command tree in table 1-1 shows all subsystems for the

HP 16540A,D and 16541A,D State Analyzer module. The /x/ by the
SELect command at the top of the tres represents the slot number where
the state analyzer module is installed. The number may range from 1
through 5, representing slots A through E, respectively.

You will find in the remaining chapters, a full description of the individual
subsystems, syntax diagrams and the commands in alphabetical order.
The commands are shown in longform and shortform using upper and
lowercase letters. For example, LABel indicates that the longform of the
command is I.ABEL and the shoriform is LLAB. Each of the commands
contain a description of the command and its arguments, the command
syntax, and a programming example.

HP 16540A,D and 16541A,D Programming the State/Timing Analyzer
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Table 1-1, HP 16540A,D and 16541A,D Command Tree

SELect(x)
RMODe
STAR:
STOP
CONFig: Fi OTMa:: TRACe: SYMBol: CHAR:
!
NAME CLOCk BRANch BASE ACCumulate
TYPE L.ABe} FIND PATTern HAXis
MASTer RANGe REMove VAXis
REMove RESTart WIDTh
SLAVe SEQuence RANGe
THReshold STORe
CTHReshold TAG
SETHold TERM
WUft: LIST: SWAVeform: COMPare: 'I“W?.chorm:
3
i l
OSTate COLumn ACCumulate COPY ACCumuiate
OTIMe DATA BELay CMASK DELay
XTiMe LINE INSert DATA INSert
XSTate MMODe RANGe FIND MINus
XOTime QPATtem REMove RANGe MMODe
DELay OSEarch RUNTII OCONdition
LINE (QSTate MENU OPATtern
RANGe OTAG LINE OSEarch
INSert RUNTi OTIMe
REMove TAVerage OVER]ay
PLUS TMAXimum PLUIS
MINusg TMINimum RANGe
OVERlay VRUNs REMove
XOTAG RUNTH
XPATtern SPERiod
XSEarch TAVerage
ASTate TMAXimim
XTAG TMINimum
GVERay VRUNs
REMove XCONGdition
XOTime
XPATem
XSEarch
XTMe

Programming the State/Timing Analyzer
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Table 1-2. Alphabetical Command-to-Subsystemn Directory

Command Where used Command Where used
ACCumulate CHAR(, SWAVeform RANGe COMPare, TRACe, SWAVeform,
TWAVeform SYMBol, TWAVeform, WLISt
BASE SYMBol REMove FORMat, SWAVeform, SYMBol,
BRANCch TRACe TWAVeform, WLISt, LIST
CLOCk SFORmat RESTart TRACe
COLumn LIST RUNTH COMPare, LIST, TWAVeform
COPY COMPare SEQuence TRACe
CMASK COMPare SETHold FORMat
CTHReshold FORMat SLAVe FORMat
DATA COMPare, LIST SPERiod TWAVeform
DElay SWAVeform, TWAVeform, WLISt | STORe TRACe
FIND COMPare, TRACe TAG TRACe
HAXis CHARt TAVerage LIST, TWAVeform
INSert SWAVeiorm, TWAVeform, WLISt { TERM TRACe
LABel FORMat THReshold FORMat
LINE LIST, WLISt TMAXimum LIST, TWA Veform
MASTer FORMat TMINimum LIST, TWAVeform
MiNus TWAVeform, WLISt TYPE CONFig
MMODe LIST, TWAVeform VAXis CHARt
NAME CONFig VRUNs LIST, TWAVeform
OCONdition TWAVeform WIDTh SYMBol
OPATtern  LIST, TWAVeform XCONdition TWAVeform
OSEarch LIST, TWAVeform XOTAG LIST
OSTate LIST, WLiSt XOTime TWAVeform, WLISt
OTAG LIST XPATtern LIST, TWAVeform
OTIMe TWAVeiorm, WLISt XSEarch LIST, TWAVeform
OVERIay TWAVeform, WLISt, LIST XSTate WLISt, LIST
PATTern SYMBol XTAG LIST
PI.US TWAVeform, WI1.1St XTiMe TWAVeform, WLISt

HP 16540A,D and 18541A,D
Programming Reference
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Module Status
Reporting

Enabled by MESE<N>

Each module reports its status to the Module Event Status Register
(MESR < N>}, which in turn reports to the Combined Event Status
Register (CESR) in the HP 16500A. mainframe. The Module Event
Status Register is enabled by the Module Event Status Enable Register
(MESE<N>).

Module Event

Status Register Moduie

¥

Combined
Eveni Stetus Register

Mainfrome

¥

Status Byte Register

HS00/BL2

Figure 1-1. Module Status Reporting

The MESE < N> and MESR <N > instructions are not used in
conjunction with the SELect command, so they are not listed in the
command tree of the HP 16540A,D and 16541A,D.

On the following pages are descriptions of the MESE<N> and
MESR < N> instructions. They provide the module specific information
needed to enable and interpret the contents of the registers.

Programming the State/Timing Analyzer HP 168540A,D and 16541A,0
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Command Syntax:

where:

<N>
<enable_mask>

Example:

MESE<N>

MESE<N>

command/query

The MESE < N> command sets the Module Event Status Enable register
bits. The MESE register contains a mask value for the bits enabled in the
MESR register. A one in the MESE will enable the correspoading bit in
the MESR, and a zero will disable the bit.

The first parameter <N> specifies the module (1....5 refers to the
module in slot A...E). The second parameter specifies the enable value.,

Refer to table 1-3 for information about the Module Event Status Enable
register bits, bit weights, and what each bit masks for the module.
Complete information for status reporting is in chapter, "Mainframe
Commands™ in the HP 165004 Frogramming Reference manual,

‘MESE < N> <enable_mask>

m= {112]|3]4{5} number of siot in which the module resides
= integer from 0 to 255

GUTPUT XXX;":MESES t7

HP 16540A,D and 16541A,D Programming the State/Timing Analyzer

Programming Reference
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MESE<N>

The MESE query returns the current setting,

Query Syniax: MESE<N>?

Retumned Format: [:MESE<N>]<enable_mask> <NL>

Example: 10 DUTPUT XXX;“:MESES?"
20 ENTER XXX; Mes

30 PRINT Mes
40 ERD

Tabie 1-3. Module Event Status Enable Register

Module Event Status Enable Register
(A "1" enables the MESR bit)
Bit Weight Emnables
7 128 Not used
6 64 Not used
5 32 Not used
4 16 Not used
3 8 Not used
2 4 Trigger found
1 2 RNT-Run until satisified
0 1 MC-Measurement complete

The Module Event Status Enable Register contains a mask value for the
bits to be enabled in the Module Event Status Register (MESR). A one in
the MESE enables the corresponding bit in the MESR, a zero disables the

bit.

Programming the State/Timing Analyzer
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MESR<N>

MESR<N> query

The MESR < N> query returns the contents of the Module Event Status
register,

gl{l Reading the register clears the Module Event Status Register.
Note =

Table 1-4 shows each bit in the Module Event Status Register and their bit
weights for this module, When you read the MESR, the value returned is
the total bit weights of all bits that are set at the time the register is read.

The parameter 1...5 refers to the module in slot A...E, respectively.
Query Syntax: :MESR<N>?

Returned Format: [MESR<N>]<status> <NL>

where:
<N> = {1]|2{3]4]5} number of slot in which the module resides
<status> = integer from O to 2585

Example: 10 OUTPUT XXX;":MESR5?"
20 ENTER XXX: Mer
30 PRINT Mer
40 END

HP 18540A,D and 16541A,D Programming the State/Timing Analyzer
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MESR<N>

Table 1-4. Module Event Status Register

Madule Event Status Register

Bit Weight Condition
7 128 Not used
3] 64 Not used
5 32 Not used
4 16 Not used
3 8 1 = Could not Slace X/O Markers
0 = Placed X/O Markers
2 4 1 = Real trigger found
0 = Real trigger not found
1 2 1 = Run until satisified
0 = Run untl not satisified
0 1 1 = Measurement complete
0 = Measurement not complete

Programming the State/Timing Analyzer
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CONFig Subsystem

Introduction The CONFig subsystem contains the commands available for the
Configuration menu. These commands are listed below:

s NAME
e TYPE

Nt o

¥
CONFig ¥ o w B space l—n—{ aralyzer..name i»—b

space }—~—>{ clock_type i——-——-—>

J

14540501

Figure 2-1. Config Subsystem Syntax Diagram

analyzer mame = string of up to 10 alphanumeric characters
clock_type = {TIMing|STATe}

HP 185404,D and 16541A,D

CONFig Subsystem
Programming Reference

2-1



CONFig

CONFig selector

The CONFig selector is used as a part of a compound header to access
the settings in the Configuration menu. The CONFig selector command
always preceeds any Configuration subsystem commands.

Command Syntax: :CONFig

Example: 0QUTPUT XXX;":CONFig:NAME 'DRAMTEST'™

CONFig Subsystem HP 16540A,0 and 16541A,D
2-2 Programming Reference



NAME

NAME command/query

The NAME command allows you to assign a name of up to 10 characters
to the analyzer for easier identification.

The NAME query returns the current analyzer name as an ASCI string,

Command Syntax: :CONFig:NAME <analyzer_name >

where:

<analyzer name> = string of up to 10 alphanumeric characters

Example: OUTPUT XXX;“:CONFig:NAME ‘DRAMTEST™™
Query Syntax: :CONFig:NAME?
Returned Format,  [CONFig:NAME] <analyzer name> <NL>

Example: 10 pIM String$ [100)
20 QUTPUT XXX;":CONFig:-NAMET™
30 ENTER XXX;String$
40 PRINT String$
50 END

HP 18540A,0 and 16541A,D CONFig Subsystem
Programming Reference 2-3



TYPE

Command Syntax:

where:

< tlock type >

Example:
Query Syntax:
Returned Format:

Example:

CONFig Subsystem
2-4

command/query

The TYPE command specifies what type of clock the analyzer will use.

- The analyzer clock types are external and internal, In addition to

selecting the clock type, the TYPE command is used to select software
options,

The TYPE query returns the current clock type for the analyzer.

(CONFigeTYPE < clock type >

== {TIMing | STATe}

OQUTPUT XXX;™:CONFig:TYPE TIMING®

:CONFig:TYPE?
{CONFig:TYPE] <ciockiype> <NL>

10 DIM String$ [100]

20 DUTPUT XXX;™:CONFig:TYPE?"
30 ENTER XXX;String$

40 PRINT String$

50 END

HP 16540A,0 and 16541A,D
Programming Reference



WLISt Subsystem

Introduction Commands in the WLISt (Waveforms/Listing) subsystem control the X
and O marker placement on the waveforms portion of the Mixed Display.
The XSTate and OSTate queries return what states the X and O markers
are on. Since the markers can only be placed on the timing waveforms,
the queries return the state memory location for the marked patters.

lgg' In order to have the Mixed Display menu available, the analyzer must be
Note J in the State mode with the Count field in the Trace menu set to Time.
Waveforms can be brought in from other modules as long as they are time
correlatable.

DELay
LINE
RANGe
OSTate
XSTate
OTIMe
XTIMe
XOTime
INSert
REMove
PLUS
MINus
OVERlay

5 & 8 &8 & & 6 & & & 0 O &

HP 16540A,D and 16541A,D WLISt Subsystemn
Programming Heference 3-1
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3-1. WLISt Subsystem Syntax Diagram

| woveform

= wavetform i 'o g wavelcrm =

WLISt Subsystem HP 16540A,D and 16541A,D
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time_value = real number

line_num_mid_screen = integer from -16384 to + 16384

deiay_value = real number between -2500 5 and +2500 5

time_range = real number between 100 ns and 1ks

module_spec = {I|2|3{4|5}(slot where timebase card is installed)

bit_id = integer from Oto 31

waveform = string containing < acquisition_spec > {1|2}
acquisition_spec = {4 |B|C|D|E}(slot where acquisition card is located)
label name = string of up to 6 alphanumeric characters

HP 1654040 and 16541A,D . WLISt Subsystem
Programming Reference 3-3



Note !ﬁ

Command Syntax:

Example:

WLEISt Subsystem
3-4

selector

The WLISt (Waveforms/Listing) selector is used as a part of a compound
header to access the settings normally found in the Mixed Display menu.
Because the WLISt command is a subsystem level command, it will always
appear as the first element of a compound header.

In order to have the Mixed Display menu available, the analyzer must be
in the State mode with the Count field in the Trace menu set to Time.
Waveforms can be brought in from other modules 2s long as they are time
correlatable.

TWLISE

QUTPUT XXX;":WLIST:XTIME 40.0E-8"

HP 16540A,D and 16541A,D
Programming Reference



Query Syntax:
Returmed Format:

where:

< state_pum >

Example:

OSTate

OSTate

query

The OSTate query returns the state where the O Marker is positioned. If
data is not valid, the query returns 32767.

‘WLISEO8Tate?

[WLIStOSTate] <state num> <NL>

1= integer

10 DIM Se$[100]

20 QUTPUT XXX;":WLIST:OSTATE?”
30 ENTER XXX;S0§

40 PRINT Sof

5C END

HP 18540A.D and 16541A,D WLISt Subsystem

Programming Reference
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XSTate

XSTate query

The XSTate query returns the state where the X Marker is positioned. If
data is not valid, the query returns 32767,

Query Syntax:  WLIStXSTate?
Example:  QUTPUT XXX,":WLISt:XSTATE?
Returned Format: [[WUIStXSTate] <state_num> <NL>

where:

«<state_num> .= intager

Example: 10 pIM Sx$[100]
20 CUTPUT XXX;":WLIST:XSTATE?"
20 ENTER XXX;Sx$
40 PRINT Sx3§
50 END

WLISt Subsystem HP 18540A,D and 16541A,D
3-8 Programming Heference



OTiMe |

Command Syntax:

where:

<time_vaiie >

Example:
Query Syntax:
Retumed Format:

Example:

OTiMe

command/guery

The OTIMe command positions the O Marker on the timing waveforms in
the mixed display menu. If the data is not valid, the command performs
no action,

The OTIMe query returns the O Marker position in time. If data is not
valid, the query returns 9.9E37,

WLSEOTIMe  <time_value >

1= real numbear

CUTPUT XXX;":WLIST:OTIME 40.0E-8"
‘WLSLOTIMe?
[WLISLOTIMe} <time value> <NL>

10 DIM To$[100]

20 QUTPUT XXX;":WLIST:DTIME?"
30 ENTER XXX;To$

40 PRINT To$

50 END

HP 16540A,D and 16541A,D WLISt Subsystem

Programming Feference
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XTiMe

Command Syntax:

where:

<time_value >

Example:
Quiery Syntax:
Returned Format:

Example:

WISt Subsystem
3-8

command/query

The XTIMe command positions the X Marker on the timing waveforms in
the mixed display. If the data is not valid, the command performs no
action,

The XTIMe query returns the X Marker position in time. If data is not
valid, the query returns 9.9E37.

WLIStXTiMe  <time_value>

= real number

DUTPUT XXX;™:WLIST:XTIME 40.0E-8
WLISEXTIMa?
[WLIStXTIMe] <time_value> <NL>

10 DIM Tx$[100]

20 OUTPUT XXX;" :WLIST:XTIME?"
30 ENTER XXX;Tx$

40 PRINT Tx$

50 END

HP 16540A,D and 16541A,D
Programming Reference



LINE

Command Syntax:

where:

<line_num_rnid_screen >
Example:

Query Syntax:
Returned Format:

Example:

LINE

command/query

The LINE command allows you to scroll the state analyzer listing
vertically. The command specifies the state line number relative to the
trigger that the analyzer will be highlighted at center screen.

The LINE query returns the line number for the state currently in the
box at center screen.

WLSELLINE  <line_num_mid_screen>

= integer from -16384 to + 16384

QUTPUT XXX;™:WLISt:LINE O

‘WLISHLINET
[WLISEHLINE] <line_num_mid_screen> <NL>

10 DIM Ln${100]

20 DUTPUT XXX;":WLIST:LINE?"
30 ENTER XxX;ind

40 PRINT iLn$

50 END

HP 18540A,D and 16541A,D WISt Subsysiem

Programming Reference
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DELay

Command Syntax:

where:

«delay value >

Example:
Query Syntax:
Returned Format:

Example:

WLISt Subsystem
3-10

command/query

The DELay command specifies the amount of time between the timing
trigger and the horizontal center of the the timing waveform display. The
allowable values for delay are -2500 s to +2500s.

The DELay query returns the current time offset (delay) value from the
trigger.

IWLIStDELay <delay value>

1= real number between <2500 s and +2500 8

DUTPUT XXX;":WLISt:DELAY 100E-6"
‘WLISt:DELay?
['WLIStDELay] <time_value> <NL>

10 DI¥ DI§ f100]

20 OUTPUT XXX;":WLIST:DELAY?"
30 ENTER XXX; D1§

40 PRINT D1$

50 END

HP 165404,D and 16541A,D
Programming Reference



RANGe

Command Syntax:

where:

«<time_range>

Example;

Query Syntax:

Retumed Format:

Example:

RANGe

command/query

The RANGe command specifies the full-screen time in the timing
waveform menu. It is equivalent to ten times the seconds-per-division
setting on the display. The allowable values for RANGe are from 100 ns
to 1 ks.

The RANGe query returns the current full-screen time,

‘WLISERANGe < time_value >

= real numbaer between 100 ns and 1 ks

QUTPUT XXX:":WLISL:RANGE 100E-B"
‘WLISHLRANGe?
[WLISLRANGe] <time value> <NL>

10 DIM Rg$ [100]

20 OUTPUT XXX;":WLIST:RANGE?"
30 ENTER XXX; Rg$

40 PRINT Ra$

50 END

HP 16540A,D and 16541A,D WLISt Subsysiem

Programming Reference

3-11



REMove

REMove command

The REMove command deletes all waveforms from the display.

Command Syntax: WLIStREMove

Exampie:  OUTPUT XXX;":WLIST:REMOVE"

WLISt Subsystem HP 16540A,D and 16541A,D
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PLUS

PLUS commang

The PLUS command inserts time-correlated A + B oscilloscope
waveforms on the screen. The first parameter is the module specifier
where the oscilloscope module resides. 1...5 refers to slots A..E. The
next two parameters specify which waveforms will be added to each other,

IIC. PLUS 1s only available for oscilloscope waveforms.
Note W

Command Syntax: :WLIStPLUS <module_spec>,<waveform >, <waveform >

where:
<module spec> = {1[2]3]4]5)} (siot where timebase card is jocated)
<waveform> = string containing <acquisition_spec> {112}
<acquisition_spec> = {A]BIC|D|E} (slot where acquisiion card is located)

Example:  OUTPUT X0 mWLIST:PLUS 2,'A1",A2™

HP 165404, and 16541A,D WLISt Subsystemn
Programming Reference 3-13



OVERIlay

OVERIlay command

The OVERlay command overlays two or more oscilloscope waveforms
and adds the resultant waveform to the current waveforms display. The
first parameter of the command syntax specifies which slot contains the
oscilloscope time base card. The next parameters are the labels of the
waveforms that are to be overlaid.

;{[l QOVERIay is only available for oscilloscope waveforms.
Note Wb

Command Syntax: :WLUStOVERay <module_number>, <label> [, <labei>]...

where:
<module_spec> 1= {1}2{3}4]5} (slot where timebase card is locaied)
<waveform> = string contalning <acquisition_spec> {1]2}
<acquisition_spec> = {A|BICIDIE} (slot where acquisition card is located)

Example:  OUTPUT XX4"WLIST:OVERLAY 4, 'C1.,/C2"

WLISt Subsystemn HP 16540A,D and 16541A,D
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INSert

INSert command

The INSert command inserts waveforms in the timing waveform display.
The waveforms are added from top to bottom. When 96 waveforms are
present, inserting additional waveforms replaces the last waveform.

Time-correlated waveforms from the oscilloscope and high speed timing
modules can also be inserted in the logic analyzer’s timing waveforms
display. Oscilloscope waveforms occupy the same display space as three
logic analyzer waveforms, When inserting waveforms from the
oscilloscope or high speed timing modules, the optional first parameter
must be used. 1...5 corresponds to modules A...E. If the module specifier
is not used, the selected module is assumed.

The second parameter specifies the label name that will be inserted. The
optional third parameter specifies the label bit number, overlay, or all. If
a number is specified, only the waveform for that bit number is added to
the screen.

If OVERIay is specified, all the bits of the label are displayed asa
composite overlaid waveform. If ALL is specified, all the bits are
displayed sequentially. If the third parameter is not specified, ALL is
assumed.

HP 16540A,D and 16541A,D WLISt Subsystemn
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iINSert

Command Syntax: :WLIStINSert [<module_spec> ] <label_name> [{ <bit_id > | OVERlay|ALL}]

where:
<module_spec> = {1]2|3[{4{5} (slot where timabase card is located)
<iabel name> : = string of up to § alphanumaric characters
<bit i[d> = integer from Oto 31

Example:  QUTPUT XXX;":WLIST:INSERT 3, 'WAVE', 10"

Inserting Oscilloscope  Inserting a waveform from an oscilloscope to the timing waveforms
Waveforms  display:

Command Syntax: :WUStINSert <moduls_spec>,<labsl_name >

where:
<module_spec> = {1]2|3}4]5} (slot in which imebase card is instalied)
<label name> = string of one alpha and cne numeric character

Example: OUTPUT XXX;":WLIST:INSERT 5, ‘C1'"

WLISt Subsystem HP 16540A4,D and 16541A,D
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MiNus

MINus command

The MINus command inserts time-correlated A-B (A minus B)
oscilloscope waveforms on the screen. The first parameter is the module
specifier where the oscilloscope module resides. 1.5 refers to slots ALE.

The next two parameters specify which waveforms will be subtracted from
cach other.

|§:l MINus is only available for oscilloscope waveforms.
Note

Command Symtax: :WLIStMINus <module_spec >, <waveform >, <waveform >

where:
<module_spec> = {1]2]3{4]5} (slot where timebass card is located)
<waveform> = string contgining <acquisition_spec> {1|2}
<acquisition_spec> = {A|B[C|D|E} {slot where acquisition card is located)

Example:  OUTPUT XXX; “WLIST:MINUS 2,'A1"'A2"

HP 16540A,0 and 165414A,D WLISt Subsystem
Programming Reference 3-17



XOTime

Query Syrntax:
Returned Format:

where;

<time_value>

Example:

WE1St Subsystem
3-18

query

The XOTime query returns the time from the X marker to the O marker.
If data is not valid, the query returns 9.9E37,

‘WLISEXOTime?

LWLISEXOTime] <time_value> <NL>

1= real nurnber

10 DIM Xot$ [100]

20 DUTPUT XXX;"™:WLIST:XDTIMET"
30 ENTER XXX; Xot$

40 PRINT Xot$

50 END

HP 1654040 and 16541A.D
Programming Reference



FORMat Subsystem

Introduction The FORMat subsystem contains the commands available for the Format
menu in the HP 16540A,D and 16541A,D logic analyzer module. These
commands are listed below:

e CLOCk

s LABel

e MASTer

» REMove

s SLAVe

¢ THReshold

¢ CTHReshold

e SETHold

—D —
o —{CLOCI:QD}*———-{ pace DMSTcr) g

el CLOCKENDT }

@ space ! I iaba ! _name
- o
(*'@ t chan_vsyignment
©
 — ]t

1

LABa{? Ipace T ome

7 [

Vie0nal

Figure 4-1. FORMat Subsystem Syntax Diagram

HP 16540A.0 and 16541A,D FORMat Subsysiem
Programming Reference 4-1



.c_).-o,
.‘-’"
(O] ot |

'—bCSLAVe(N‘.v‘:‘)-Di space H siove_clock._id % el

—{ THReshalg<O»? » o
-@(SETHOMH spoce H tetup held vu#ue} o

bogod SETHoO3d? }

He{CTHRe 3o | dMob—ml space {11 ) — &
(ect)
-
\o{CTHRE 3ho | dEMHT ) d
18345T04

Figure 4-1. FORMat Subsystemn Systax Diagram {cont.)

<N>={1|2]34} <M>={0|1|2]3|4} <Q> = {0]1]2]..]12}
setup heold value = integer from Oto 3

pame = sfring of up to 6 alphanumeric characters
pelarity = {POSitive | NEGative}
chan-assigoment = format (integer from 0 to 65535)
master_clock id = {J | K}

slave_clock id = {J | K| L}

clock_edge = {OFF | RISing | FALLing | BOTH }
deock_gual = {OFF | LOW | HIGH}

value = voltage (real number) -3.5Vito +5.0V
pod number = integer from Oto 12

FORMat Subsystem HP 18540A,D and 16541A,0D
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FORMat

FORMat selector

The FORMat selector is used as a part of a compound header to access
the settings in the Format menu. The FORMat selector command always
preceeds any Format subsystem commands,

Command Syntax: FORMat

Example:  OUTPUT XXX;":FORMAT:MASTER J,RISING™

HF 18540A,.0 and 168541A,D

FORMst Subsystem
Programiming Reference
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CLOCK

FOR
4-4

Command Syniax:

where:

<N>
< clock_mode >

Example:
Query Syntax:
Retumed Format:

Example:

Mat Subsystem

command/guery

The clock command selects the clocking mode (master or slave clocking)
for a given expansion card. When the MASTer option is specified, all
three pods on the expansion card sample data on the master clock. When
the SLAVe option is specified, all three pods on the expausion card
sample data on the slave clock. Expansion card numbering is relative to
the position in the card cage from top to bottom (1 = top most expansion
card).

The CLOCk query returns the current clocking mode for a given
expansion card.

FORMat:CLOCk<N> <clock_mode>

n= {1]2]|3i{4}
1= {MASTer | SLAVe}

QUTPUT XXX;™:FORMAT:CLOCKZ SLAVE™

FORMat:ClLOCk<N>7?

[:FORMat:CLOCK<N>] <clock_moda> <NL>

10 DIM String$ [100]

20 QUTPUT XXX; ":FORMAT:CLOCK?”
30 ENTER XXX; String$

40 PRINT Stringd

50 END

HP 16540A,D and 16541A,D
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LABel

LABel command/query

The LABel command allows you to specify polarity and to assign channels
to new or existing labels. If the specified label name does not match an
existing label name, a new label will be created. If more than 60 labels are
specified, the last label (bottom iabel) in the Format menu will be
modified.

The first parameter is optional and is used to specify the first pod that is
to have channels assigned. If the first parameter is not specified at the
time the pod is specified, the left-most pod on the Format screen is
assumed. The pods are numbered in the same order as they appear in the
Format menu, with zero representing the leftmost pod.

The polarity can be specified at any point after the label name.

Because pods contain 16 channels, the format value for a pod must be
between 0 and 65535 (2!6-1). When giving the pod assignment in binary
(base 2), each bit will correspond to a single channel. A "1"in a bit
position means the associated channel in that pod is assigned to that pod
and bit. A "0" in a bit position means the associated channel in that pod is
excinded from the label. For example, assigning #81111001100 is
equivalent to entering "....¥***_**_" through the touchscreen.

A label can not have a total of more than 32 channels assigned to it.

The LABel query returns the current specification for the selected (by
name) label. If the label does not exist, nothing is returned. The polarity
is always returned as the first parameter. Numbers are always returned in
decimal format.

HP 16540A,D and 16541A,D FORMat Subsystern
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LABel

Command Syntax: FORMat:LASel [<pod number>,] 'nama’[, { <polarity> | <assignment>}1..

where:
<pod number> 1= (integer from 0~ 12}
'name’ = string of up to 6 case sensitive aiphanumeric characters
<polarity> 1= {POSitive | NEGative}
<assignment> = farmat (nteger from 0 to 65535) for a pod (pods are assigned in decreasing order)

Exampies: OUTPUT XXX;":FORMAT:LABEL 4,'STAT', POSITIVE, B5535,127,40312"
QUTPUT XXX,;":FORMAT:LABEL 4, 'sIG 1°, 64, 12, 0, 20, NEGATIVE”
OUTPUT XXX;":FORMAT:LABEL 4, ADDR', NEG, #B00111100101031010"

Query Syntax: :FORMatLABel? <names>
Returned Format:  [:FORMatLABel] <name>,<polarity>[, <assignment>]...<NL>

Examnple: 10 DIM String$ {100]
20 OUTPUT XXX;™:FORMAT:LABEL? "DATA'"
30 ENTER XXX String$
40 PRINT Stringd
50 END

FORMat Subsystem HP 16540A,D and 16541A,D
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MASTer

MASTer

Note ?5

Command Syntax:

where:

<tlock_id>
<clock_spec>

Example:
Query Syntax:
Returned Format:

Example:

command/query

The MASTer clock command allows vou to specify a master clock for the
entire analyzer module. Each cormmand deals with only one clock

(I or K), therefore, a complete clock specification for the analyzer
requires two commands, one for each clock, Edge specifications (RISing,
FAlLLing, or BOTH) are ORed. Level specifications (LOW or HIGH)
are ANDed. Only the K clock may contain a level specification.

The MASTer query returns the clock specification for the specified clock.

At least one clock edge must always be specified on the master clock.

[FOAMat:MASTer  <clock id >, <clock_spec>

s= {dor K} -
= {OFF|RISing JFALLing | BOTH} for the J clock

= {OFF|RISing IFALLing [BOTH|LOW|HIGH} for the K clock
OUTPUT XXX;":FORMAT:MASTER J, RISING"
:FORMat:MASTer? <ciock_id>

{[FORMat:MASTer] <clock id>, <clock_spec> <NL>

10 DIM String${i00]

20 QUTPUT XXX.":FORMAT:MASTER? J°
30 ENTER XXX Strinag$

40 PRINT String$

50 END

HP 15540A,0 and 18541A,D FORMat Subsysiem

Programming Feference
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REMove

REMove command

The REMove command allows you to delete all labels or to delete any one
label.

Command Syntax: :FORMatREMove {<name> |ALL}

where:

<pame> = siring of up to 6 alphanumaric characters

Examples: OUTPUT XXX;":FORMAT:REMOVE 'A"™
DUTPUT XXX;:FORMAT:REMOVE ALL"

FORRat Subsystem HP 16540A,D and 16541A,D
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SLAVe

LAVe command/query

The SLLAVe clock command aliows you to specify a slave clock for a given
expansion card. When the slave clock is selected, it becomes the clock for
all three pods on the expansion card. Each command deals with only one
clock (J, K or L), therefore, a complete clock specification for an
expander card requires three commands, one for each clock. Edge
specifications (RISing, FALLing, or BOTH) are ORed. Level
specifications (LOW or HIGH) are ANDed. The J and K clocks may
only contain edge specifications and the L clock can only contain a level
specification

ﬂ:‘ At least one edge must be specified on the expansion clock.
Note W

The SL.AVe query returas the clock specification for the specified clock.
Expansion card number returned is relative to the position in the card
cage from top to bottom (1 = top most expansion card).

Command Syntax: FORMat:SLAVe<N> <ciock id>,<clock spec>

where:
<N> = {1]2{3{4}
<dock id> = {J|K|L}
<clock_spec> = {OFF|RISing |FALLing ] BOTH} for J and K clocks

2= {OFF|{LOW|HIGH} for L clock

Example:  OUTPUT XXX;™:FORMAT:SLAVEZ J, RISING"

HP 165404,D and 16541A.D FORMat Subsystem
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SLAVe

Query Syntax: FORMat:SLAVe <N>7? <clock_id>
Retumned Format: [FORMat:SLAVe <N>] <clock id>,<clock_spec> <NL>

Example: 10 DIM String$[100]
20 QUTPUT XXX;":FDRMAT:SLAVE<N>?7 J"
30 ENTER XXX String$
40 PRINT String$
50 END

FORMat Subsysiem HP 165404A,D and 16541A,D
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THReshold

Command Syntax:

where:

<M>

< VEiUS >
TTL

ECL

Example:
Query Syntax:

Returned Format:

Example:

THReshold
command/query

The THReshold command allows you to set the voltage threshold for a
given master or expansion pod to ECL, TTL, or a specific voitage from
-3.5Vto +5.0V in 0.1 volt increments. Each pod on a given expansion
card can have a different threshold level. A card number of "0" selects
the master pod, and "1 through 12" selects expansion pods as they appear
in the Format menu from left to right.

The THReshold query returns the current threshold for a given pod.

‘FORMat:THRashold <M> {TTL|ECL| <value>}

= pod number {0{1]2|3|4 ——|12} whers G = master and 1-12 = expansion
;1= voltage (real number} -3.5 Vio +50V

o= default value of + 1.6V

1= default value of -1.3V

CUTPUT XXX;™:FORMAT:THRESHOLDL 4.0
:FORMat:THReshold <M > 7

[[FORMat:THReshold <M>] <value> <NL>

10 DIM vaiue$ {100]

20 DUTPUT XXX;":FORMAT:THRESHOLD4?”
30 ENTER XXX;Value$

40 PRINTY Yalue§

50 END

HP 16540A,D and 16541A,D FORMat Subsystem
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CTHReshold

CTHReshold

Command Syntax:

where;

<M>
<vajue >
T

ECL

Example:
Query Syntax:

Aetumed Format:

Exampie:

FORMat Subgystem
4.12

command/query

The CTHReshold command allows you to set the voltage threshold for
the master clock or each selected slave clock. The threshold levels
available are ECL, TTL, and a specific voltage from -3.5V to +5.0V in
0.1 volt increments. A card number of "0” selects the master, and "1
throngh 4" selects expansion cards. The card number assigned to the
expander card is relative to the top position in the module (1 = top slot
used by the module). The master card can be positioned between
expansion cards without affecting expansion card number order.

The CTHReshold query returns the current threshold for a given clock.

:FORMat:CTHReshold <M> {TTL|ECL| <value>}

n= card number {0]1}2]3}4} where 0 = master and 1-4 = expansion
::= voltage (real number) -3.5Vto <50V

= default value of + 1.6V

1= default value of -1.3V

QUTPUT XXX;":FORMAT:CTHRESHOLDL 4.07
:FORMat.CTHReshold < M>7?

[[FORMat:CTHReshold <M>] <value> <NL>

10 DIM vatuel [1007

20 QUTPUT XXX;":FORMAT:CTHRESHOLD1Z"
30 ENTER XXX;Value$

40 PRINT Value$

50 END

HP 16540A,D and 16541A,D
Programming Reference



SETHold

SETHold command/query

The SETHold command allows you to select one of three setup and
holdtime combinations.

The SETHold query returns the current module setup and hold setting.

Command Syntax: :FORMat:SETHold <L>

where:

<L> u= {0}1{2]13}
0 = 4/0ns = 4 ns setup and O ns hold
1= 2/2ns = 2 ns setup and 2 ns hold
2 = /4 ns = () ns setup and 4 ns hoid
3 = System not calibrated (good for query only)

Example:  QUTPUT XXX:™:FCRMAT:SETHold 2
Query Syntax: :FORMat:SETHold?

Returned Format:  [:FORMat:SETHold] <value> <NL>

Example: 10 0¥ value$ [100]
20 DUTPUT XXX;":FORMAT:SETHo}d?":
30 ENTER XXX;Value$
40 PRINT Value$
S50 END

HP 158540A,0 and 18541A,D FORMat Subsystem
Pregramming Reference 4-13






TRACe Subsystem 5

Introduction The TRACe subsystem contains the commands available for the Trace
menu in the HP 16540A,D and 16541A.D logic analyzer module. The
TRACe subsystern commands are listed below:

BRANCch
FIND
RANGe
RESTart
SEQuence
STORe
TAG
TERM

PR .
( RN Y i
Y
G0 S @ o Gl S Py S e Ty S g S arTeye
-tmd BRANCh<ND>? }— e
0 S ey WS ey Y gy S gz
-4—@1 DN space progeed_qualifier sccurrence

tdme{ FIND<N>? }
%RANG&H space }—’-—E fobel _nome o start_puttern

\ O o
18540507 .
Figure 5-1. TRACe Subsystem Syntax Diagram
HP 16540A,D and 16541A,D TRACe Subsystem
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¥

—o={ RANGEe? }

—e{ RESTar e.>—=—{ spece {»———a—@
. E PERLevel "

J

i —

k«'{ restart_guolifier }—/

r-o~{ RESTort? }

—b{SEDuencc }*'ﬁ—{ spoce ]'-——b{ num_of_levels

1 &
|

b SEQuence? }

¥

—b(STORe<N>)—>{ spoce }——b{ store_qualifier { L

—o{ STORe<N>? }

. ¥

spoce TIME}

¥

state_log.gualif ier)—J

TERM space Htermid

labe{_nome

e

TERM? spoce Mterm_id W
W l’ nc o 18510508

Figure 5-1. TRACe Subsystem Syntax Diagram (cont.)

TRA{e Subsystem
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N = an integer from 1 to <num_of levels >

branch_gualifier = < guaiifier>

to_level num = integer from I to <num_of levels> -1

proceed _qualifier =~ <gualifier>

occurrence = number from 1 to 65535

label_name = string of up to 6 alphanumeric characters

start_pattera = "{#B{0|1}... |
#O{011|2]3]4151617}... |
#H{0]1{21314|5|6|718|9|4(B|CIDIE|F}... |
{0]11213]41516]|71819}...}"

stop_pattern = "{#B{0|1}... |
#0{0]112]3]4|5]6{7}... |
#H{0]1]2|3|4|5|617|8]9|4|B|C|D|E|F}... |
{011{2]|3}4|5|6|7]8]9}...}"

restart_qualifier = <qualifier>

num_of levels = integerfrom2t0 5

store_qualifier = < qualifier>

state_tag qualifier = <qualifier>

term_id = {4|B{C|D}

pattern = "{#B{0|1|X}... |
#Q{0|1121314|516]7|X} ... |
#H{0|1{2]|3|4|5|6]718|9\4|B|C|D|E|F|X}... |
{0]1]2]|3]4|516]7(8]9}...}"

qualifier = { ANYState | NOSTate | <any_term> | (expression)}

any term = {4|B|C{D|INRange| OUTRange|[NOTA|NOTB|NOTC|NOTD}

expression = { <expression 1>[OR <expressionl>] | <expression 1> [AND <expressionl> ]}

expressionl = {any_term{OR any_term]...| any_term{AND any term]...)

HP 165404,D and 16541A,D TRACe Subsystem
Programming Reference 5-2



TRACe selector

The TRACEe selector is used as a part of a compound header to access the
settings found in the State Trace menu,

Command Syntax: :TRACe

Example:  OUTPUT XXX;":TRACE:TAG TIME"

TRACe Subsystem HP 16540A.0D and 16541A,D
5-4 Programming Reference



BRANch

BRANch command/query

The BRANch command defines the branch qualifier for a given sequence
level. When this branch qualifier is matched, it causes the sequencer
to jump to the specified sequence level.

ﬁ "RESTART PERLEVEL" must have been invoked for this command to
Note have an effect (see the RESTart command in this chapter).

The terms used by the branch qualifier (A through D) are defined by the
TERM command. The meaning of INRange and OUTRange is
determined by the RANGe command.

Within the limitations shown by the syntax definitions, complex
expressions may be formed using the AND and OR operators.
Expressions are limited to what you can manually enter through the touch
screen. Regarding parentheses, the syntax definitions on the next page
show only the required ones. Additional parentheses are allowed as long
as the meaning of the expression is not changed. For example, the
following two statements are both correct and have the same meaning,
Notice that the conventional rules for precedence are not followed.

QUTPUT XXX;":TRACE:BRANCHI {C OR D) AND {NOTA OR NOTC), 17
QUTPUT XXX:™:TRACE:BRANCH1 {{C OR D) AND (NCTA OR NOTC)}, 1

Figure 5-2 shows a complex expression as seen on the Format display.

gl:l Itis illegal to branch across the trigger level. The values for < N> and
Note J <to_level num> must both be on or before the trigger level,

The BRANCch query returns the current branch qualifier specification for
a given sequence level.

HP 16540A,D and 16541A.D TRACe Subsystem
Programming Reference 5-5



BRANch

Command Syniax: TRACe:BRANch<N> <branch_gualifier>,<to_level_number>

where:

<N> = sninteger from 1to <number_of leveis> -1
<to_level_number> integer from 1 to trigger level
<numbaer_of levels > integer from 2 to the number of axisting sequence lavels {meximum 5)

i

<hbranch_gualifier> 1= { ANYState | NOSTate | <any_tern > ** |{<expression > "%}
<any term> = {A|B|C{D|INRange*|OUTRanye | NOTA|NOTE [NOTC|NOTD}
<expression> o= {<sxpression!>{OR <expression1>] | <sexpression1> [AND <expressioni>]}
<expression 1> = {any lerm{ORany term]...[ any_term[AND any term]...}

* = Range choices only available if range label is available.
** = Only available in State mods.

Examples:  OUTPUT XXX;":TRACE:BRANCHI ANYSTATE, 3"
OUTPUT XXX;":TRACE:BRANCHZ A, 3"
GUTPUT XXX:™:TRACE:BRANCH3 {{A OR B} OR NOTC), 1"

Query Syniax  :TRACe:BRANch<N>7?
Returned Format: | TRACe:BRANch < N> <branch_gualifier>,<to_level num> <NL>

Example: 10 DIM String$ [100]
20 DUTPUT XXX;":TRACE:BRANCH3?"
30 ENTER XXX;String$
40 PRINT String$
50 END

TRACe Subsystem HP 16540A,D and 16541A,D
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BRANch
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Figure 5-2. Complex Qualifier

Figure 5-2 is a front panel representation of the complex gualifier (a Or b)
And (# a And = d). The following example would be used to specify this

complex qualifier.

QUTPUT XXX;":TRACE:BRANCH1 ({A OR B} AND (NOTA AND NOTD)}, 27

HP 16540A,D and 16541A,0 TRACe Subsystem
5-7
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FIND

Command Syntax:

where:

<N>

< pccurrence >
< proceed_qualifier >
<any ferm>

< @XPression >
<expression 1>

TRACe Subsystem
5-8

command/query

The FIND command defines the proceed qualifier for a given sequence
level. The qualifier tells the state analyzer when to proceed to the next
sequence level. When this proceed qualifier is matched the specified
number of times, the sequencer proceeds to the next sequence level. The
state that causes the sequencer to switch levels is automatically stored in
memory whether it matches the associated store qualifier or not. In the
sequence level where the trigger is specified, the FIND command
specifies the trigger qualifier (see SEQuence command).

The terms A through D are defined by the TERM command. The
meaning of INRange and OQUTRange is determined by the RANGe
command. Expressions are imited to what you could manually enter
through the Format menu. Regarding parentheses, the syntax definitions
below show only the required ones. Additional parentheses are allowed
as long as the meaning of the expression is not changed. See figure 5-2 for
a detailed example.

The FIND guery returns the current proceed qualifier specification for a
given sequence level.

:TRACe:FIND<N> <proceed_gualifier >, <occurrance >

integer from 1 to the number of existing sequenca levels -1 (maxdmurmn 4)

integer from 1 to 655835

{ ANYState | NOSTate | <any term>** | (< expression>*"}

u= {A]B|C|D|INRange*|OUTRange* | NOTA|{NOTB|NOTCINOTD}

u= {<expressioni>JOR <expressiont>] ]| <expressioni >{AND <expression!>]}
1= {any term{OR any term]...| any term{AND any termj...}

il

* = Range choicas only available if range label is available,
== = Only available in State mode.

HP 18540A,D and 16541A,D
Programming Reference



FIND

Examples:

Query Syntax:
Returned Format:

Example:

HP 18540A,D and 16541A,D

Programming Relerence

GUTPUT XXX;":TRACE:FIND1 ANYSTATE, 1"
QUTPUT XXX;":TRACE:FIND2 A, 512"
GUTPUT XXX;":TRACE:FIND3 ({NOTA AND NOTB) {R C), 1"

[TRACa:FIND4?

[[TRACe:FIND<N>1 <proceed gualifier>, <occumence > <NL>

10 DIX String${100]

20 QUTPUT XXX;":TRACE:FIND<H>?"
30 ENTER XXX;String$

40 PRINT String$

50 END

5

TRACe Subsystem
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Note ﬁ

TRACe Subsystem
5-10

command/query

The RANGe command allows you to specify a range recognizer term.
Because a range can only be defined across one label and, because a label
must contain 32 or less bits, the value of the start pattern or stop pattern
will be between (2°2)-1 and 0.

Because a label can only be defined across a maximum of two pods, a
range term is only available across a single label; therefore, the end points
of the range cannot be split between labels.

When these values are expressed in binary, they represent the bit values
for the label at the range recognizers’ end points. Don’t cares are not
allowed in the end paint pattern specifications.

The RANGe query returns the range recogaizer end point specifications
for the range.

HP 16540A,D and 16541A,D
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RANGe

Command Syntax:

where:

<iabel_name >
<gian pattern >

<stop pattern >

Examples:

Query Syntax:
Retumed Format:

Exampie:

HP 16540A.D and 16541A,D
Programming Reference

‘TRACe:RANGe <inbel_name >, <start_patiem>,<stop_patiem >

1= string of up to 6 alphanumseric characters

= {#B{0I1} ...
#Q{0]1]2|3]41516[7}... |
#H{0|1{2]|3]4|5(6]7[8|9|A|B|C|DIE|F}... |
{ol1{213]4|518{7(818} ... }*

me #B{O1}. .. |
#Q{0{112]3|4]5|617} ... |
#H{0{1]2]|3{4]5|6|7|B|8]AIBIC|DIE|F}... |
{0[1]2]3]4}5{6|7|8]8} ...}

QUTPUT XXX;™:TRACE:RANGE 'DATA", "127', ‘255" ©
OUTPUT XXX;":TRACE:RANGE °"ABC®, '#B00001111°, '"#HCF' ™

TRACe:RANGe?

[[TRACe:RANGe] <iabel_name>,<stant_pattern >, <stop_pattern> <Ni.>

10 DIM String$l100}

20 QUTPUT XXX;":TRACE:RANGE?"
30 ENTER XXX;String$

40 PRINT String$

50 END

TRACe Subsystem
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RESTart

Command Syntax:

where:

<restart_gualifier >
<any term>

< expression >

< expression 1>

Examples:

TRACe Subsystem
5-12

command/query

The RESTart command selects the type of restart to be enabled during
the trace sequence. It also defines the global restart qualifier that restarts
the sequence in global restart mode. The qualifier may be a single term or
a complex expression. The terms A through D are defined by the TERM
command. The meaning of INRange and OUTRange is determined by
the RANGe command.

Expressions are limited to what you can manually enter through the
Format menu. Regarding parentheses, the syntax definitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed.

A detailed example is provided in figure 5-2.
The RESTart query returns the current restart specification,

‘TRACe:RESTart {OFF | PERLevel | <restart_qualifier>}

::= { ANYState | NOSTate | <any_term>** | { <expression > **}}

1= {A]BIC{D|INRange* | OUTRange™ | NOTA|{NOTB |NOTC|NOTD}

1= {<expression’ > [OR <expressioni>] | <expressiont> [AND <expressiont> ]}
= {any term[OR any term]. . .| any term[AND any terml]...}

* = Range choices only available if range labe! is avaiiable.

** = (Only available in State mods,

QUTPUT XXX;":TRACE:RESTART OFF"

DUTPUT XXX;™:TRACE :RESTART PERLEVEL™

QUTPUT XXX;":TRACE:RESTART (NOTA AND NOTB AXD INRANGE}"
QUTPUT XXX;":TRACE:RESTART {B OR (NOTC AND NOYD))™

HP 16540A,D and 16541A,D
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RESTart

Guery Syntax: TRACe:RESTart?
Returned Format:  [:TRACe:RESTart] {OFF | PERLeve! | <restart_qualifier>} <NL>

Example: 10 DIM String$[100]
20 DUTPUT XXX;“:TRACE:RESTART?"
30 ENTER XXX:String$
40 PRINT String$
50 END

HP 168540A,D and 18541A,D TRACe Subsystem
Programming Reference 5-133



Command Syntax:

where:

<number_of levels>

Example:

Query Syntax:

Returned Format:

Example:

TRACe Subsystem
5-14

SEQuence

SEQuence

command/query

The SEQuence command redefines the state analyzer trace sequence.
First, it deletes the current trace sequence. Next, it inserts the number of
levels specified with default settings, and creates the desired number of
levels. The number of levels can be between 2 and 5.

The SEQuence query returns the current sequence specification.

‘TRACe:SEQuence <number_of levels >, <levei_of trigger>

= integer from 210 5

QUTPUT XXX;":TRACE:SEQUENCE 4"
‘TRACe:SEQuence?

[ TRACe:8EQuenca] <number_of levels> <NL>

10 DIM String$[100]

20 QUTPUT XXX;":TRACE:SEQUENCE?"
30 ENTER XXX;String$

40 PRINT String$

5C END

HP 16540A,0) and 16541A,D
Programming Reference



STORe

STORe command/query

The STORe command defines the store qualifier for a given sequence
level. Any data matching the STORe qualifier is stored in memory as part
of the current trace data. The qualifier may be a single term or a complex
expression. The terms A through D are defined by the TERM command.
The meaning of INRange and OUTRange is determined by the RANGe
command, :

Expressions are limited to what you can manually enter through the
Format menu. Regarding parentheses, the syntax definitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed.

A detailed example is provided in Fgure 5-2.

The STORe query returns the current store qualifier specification for a
given sequence level <N >,

Command Syntax: TRACe:STORe<N> <store_qualifier>

where:
<N> = aninteger from 1 to the number of existing sequence levels {maximum 5)
<store_gualifier> = { ANYState | NOSTate | <any term>** [{<expression >**)}
<any term> = {A[B]C}D|INRange*}OUTRange*|NOTA|NOTB|NOTCINOTD}
<expression> = {<expression! > [OR <expression >] } <expression1>[AND <expressiont > 1
<expression 1> = {any term{ORany term]...| any term[AND any term]...}
* = Range choices only avaifable if range iabel is aveilable,
** = Only available in State mode,
HP 165404,D and 16541A,D TRACe Subsystem
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STORe

Examples:  OUTPUT XXX;":TRACE:STORED ANYSTATE"
OUTPUT XXX;*:TRACE:STORE2 OUTRANGE™
OUTPUT XXX;":TRACE:STORE3 (NGTA AND KOTC AND NOTD)"

Query Syntax: TRACe:STORe<N>7
Retumed Formatl:  [[TRACe:STORe <N>] <store_guaitfisr> <NL>

Example: 10 DIM String${100]
20 QUTPUT XXX;":TRACE:STOREAT"
30 ENTER XXX;String$
40 PRINT String§
50 END

TRACe Subsystem HP 18540A,D and 16541A,D
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TAG

Command Syntax:

where:

<sgtate_tag qualifier>
<any term>

< gXpression >

< expression 1>

TAG

command/query

The TAG command selects the type of count tagging (state or time) to be
performed during data acquisition. State tagging is indicated when the
parameter is the state tag qualifier, which will be counted in the qualified
state mode. The qualifier may be a single term or a complex expression.
The terms A through D are defined by the TERM command. The terms
INRange and OUTRange are defined by the RANGe command.

Expressions are limited to what you can manually enter through the
Format menu. Regarding parentheses, the syntax definitions below show
only the required ones. Additional parentheses are allowed as long as the
meaning of the expression is not changed.

The TAG query returns the current count tag specification.

TRACe:TAG {TIME | <state_tag_qualtfier>)

1= { ANYState | NOSTate | <any term>** |(<expression>*"}}

= {A}B|C{D{INRange*{OUTRange* | NOTAINOTBNOTCINOTD}

= {<axpressionl > [OR <expression1>] | <expression1>[AND <expressioni>]}
1= {any term[OR any term].. .| any term[AND any term}...}

* = Range choices oniy avaitable if range label is available.

** = Only available in State moda.

HP 165404, and 16541A,D TRACe Subsystem
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TAG

Examples: QUTPUT XXX;":TRACE:TAG OFF"
QUTPUT XXX;":TRACE:TAG TIME"
OUTPUT XXX;":TRALE:TAG (INRANGE OR NOTB)”
QUTPUT XXX;":TRACE:TAG ({INRANGE OR A} AND D}

Query Syniax: :TRACe:TAG?
Returned Format: [:[TRACeTAG] {OFF{TIME]<state_tag qualifier>}<NL>

Example: 18 DIM String$[1006]
20 QUTPUT XXX:":TRACE:TAG?"
30 ENTER XXX;Stringd
40 PRINT String$
50 END

TRACe Subsystem HP 16540A,D and 16541A,D
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TERM

TERM command/query

The TERM command allows you 1o a specify a pattern recognizer term.
Each command deals with only one label in the given term; therefore, a
complete specification could require several commands. Since a label can
contain 32 or less bits, the range of the pattern value will be between 272 -
1and 0. When the value of a pattern is expressed in binary, it represents
the bit values for the label inside the pattern recognizer term. Since the
pattern parameter may contain don’t cares and be represented in several
bases, it is handled as a string of characters rather than a number.

The TERM query returns the specification of the term specified by term
identification and label name.

Command Syntax: :TRACe:TERM <term_id>,<label_names>,<pattern >

where:
<term_id> = {A|B|CID}
<iabel_name>  ::= string of up to 6 alphanumeric characters
<pattern> 1= *{#B{0]1}X}... |

#G{0[1]2{3[4{516{71X} . .. |
#H{0|1]2(314]516]7|8|9|A|B|C|DIE[F|X} ... |
{D]1]2}3]4i5i6]7{8]9} ... }*

Example:  QUTPUT XXX:":TRACE:TERM A, 'DATA", '285" 7
QUTPUT XXX;":TRACE:TERM B, "ABC’, "#BXXXX1i01* ™

HP 16540A,D and 18541A,D TRACe Subsystem
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TERM

Query Syniax: TRACe:TERM? <term_id>,<label_name>
Returned Format:  [TRAce:TERM] <term_id>, < label_name>,<pattem > <NL>

Exampte: 10 DIM String${100]
20 QUTPUT XXX;":TRACE:TERM? B, 'DATA" "
30 ENTER XXX;String$
40 PRINT String$
50 END

TRACe Subsystem HP 16540A,0 and 16541A,D
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LIST Subsystem

introduction The LIST subsystem contains the following commands available for the
Listing menu in the HP 16540A,D and 16541A,D logic analyzer module:

COLumn
DATA
OVERlay
LINE
MMODe
OPATtern
OSEarch
{STate
OTAG
RUNTi
TAVerage
TMAXimum
TMINunum
VRUNs
XOTAG
XPATtern
XSEarch
XS8Tate
XTAG

B 8 B @ & O & & & 3 O ¢ O ¢ B 8 & O

HP 16540A,D and 16541A.D LIST Subsystem
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Figure 6-1. LIST Subsystem Syntax Diagram
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Figure 6-1. LIST Suhsystem Syntax Diagram {cont.)
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module_nuem = {1]2{3|4|5}

machine = {1]2}

col_num = {I|2]|3... {61}

line_number = integer from -16384 to + 16384

label_name = ¢ string of up to 6 alphanumeric characters

base = {BINary|HEXadecimal|OCTal| DECimal|ASCii |SYMBol | LASSembler| TWOS} for labels or
{ABSolute | RELative} for tags

line_num_mid_screen = integer from -16384 to + 16384

label_pattern = "{#B{0]|1}X}... |
#0{0|112|314]5|6]7|X} . .. |
#H{0|1]|2|3{4]5|6{7|819|4|B|C|D|E|FiX}... |
{0]1|2]31415|6|7|819}... }"

oceurrence = integer from -16384 to + 16384

time_valoe = rea! number

state value = integer

run_until_spec = {LT, <value> |GT, <value> |INRange, <value>, <value > |
QUTRange, < value >, <value > | EQUal |NEQual}

value = real number

LIST Subsystem HP 16540A,D and 16541A,D
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LIST

LIST selector

The LIST selector is used as part of a compound header to access those
settings normaily found in the Listing menu.

Command Syntax: .usT

Example:  OUTPUT XXX;":LIST:LINE 256"

HP 16540A,D and 16541A,D LIST Subsystem
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COLumn

COLumn command/query

The COLumn command allows you to configure the analyzer listing
display by assigning a label name and base to one of the 61 vertical
columns (60 for timing) in the menu. A column number of 1 refers to the
left most column. When a label is assigned to a column it replaces the
original label in that column. The label originally in the specified column
is placed in the column the specified label is moved from.

When the label name is "TAGS," the TAGS column is assumed and the
next parameter must specify RELative or ABSolute (state only).

ggc! A label for tags must be assigned in order to use ABSolute or RELative
Note ‘é state tagging.

The COLumn query returns the column number, label name, and base for
the specified column.

LIST Subsysiem HP 16540A,D and 16541A,D
6-6 Programming Reference



COLumn

Command Syntax;  LIST.COLumn
<col_num > ] <module_num > MACHIne{1|2}], <label_name>, <bass>

where:
<ecol_num> = {1]2|3{..|80}
<labs]_name> : = & string of up 1o 6 alphanumeric characters
<baze> = {BiNary|HEXadecimal | OCTal | DECimal |ASCii | SYMBol | IASSambier [ TWOS} for

labels or
= {ABSolute | RELative} for tags

Examples:  QUTPUT XXX;":LIST:COLUMN 4,2 MACHINEL,'A’ HEX"
QUTPUT XXX;":LIST:COLUMN 1, "TASS', ABSOLUTE"

Query Syntax: :UST:COLumn? <col num>

Hetummed Format:  [:UST:COLumn]
<col_num > ,[ <module_num > MACHine{1[2}], <label_name>,<base> <NL>

Example: 10 pi¥ c1$7100)
20 GUTPUT XXX;™:LIST:COLUMN? 4°
30 ENTER XXX:C1$
40 PRINT C1§
50 END

HP 16540A,D and 16541A,D LIST Subsystem
Programming Reference 6-7



DATA

Query Syntax:

Returned Format:

where:
<line_number >

<label_name>
< pattern_string >

Example:

LIST Subsystem
6-8

DATA

query

The DATA query returns the value at a specified line number for a given
label. The format will be the same as the one shown in the Listing display.

:LIST:DATA? <line number> <iabel name>

[:LIST:DATA}] <line_number>, <iabel name>,<pattern_string> <NL>

= integer from -16384 to + 16384

1= string of up to € alphanumeric characters

= #B{O{1IX) ... |
#Q{0]1]2]3]4|5617IX} ... |
#H{0112{314]5|6|7{819|AIBICIDIEIFIX} ... ]
{0}1i2i3]4|s|6ivi8}e}... }"

10 DIM Sd$[100]}

20 OUTPUT XXX;":LIST:DATAT 512, 'RAS™™
30 ENTER XXX;Sd$

40 PRINT Sd$

50 END

HP 16540A,D and 16541A,D
Programming Reference



OVERIlay

OVERIlay command

The OVERIay command allows you to interleave a label from another
time-correlated machine into the state listing. Both machines from which
the labels are assigned, must be configured in a Group Run, and the
Count time must be selected in the Trace menu before the OVERIlay
option becomes available.

Command Syntax: :LIST:OVERlay

<col_num>,[<module_num > MACHine{1]2}], <label_name >, <base>

where:
<col num> = {1]2]|3}..|60}
<label_name> ::= astring of up {o & alphanuymaeric characters
<base> = {BiNary|HEXadecimal| OCTal| DECimal |ASCii | SYMBot | lASSarnbler | TWGS) for

iabels or
= {ABSolute | RELative} for tags

Example: 10 OUTPUT XXX;":LIST:OVERlay 4,3, MACHINEL, A’

HP 16540A,D and 16541A,D

LIST Subsystem
Programming Reference
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LINE

Command Syntax:

where:

<{ine_num_mid_screen >

Example:

Query Syntax:

Returned Format:

Example:

LIST Subsystem
6-10

command/query

The LINE command allows you to scroll the analyzer listing vertically.
The command specifies the line number relative to the trigger that the
analyzer will highlight at the center of the screen.

The LINE query returns the line number currently highlighed at the
center of the screen.

USTLINE  <line_num_mid_screen >

= integer from -16384 to + 16384

QUTPUT XXX;":LIST:LINE D"

(LIST:LINE?

[[UST:UNE} <ling_num_mid_screen> <NL>

10 DI¥ Ln$[100]

20 QUTPUT XXX;™:LIST:LINET™
30 ERTER XXX;Ln$

40 PRINT Lnj

50 END

HP 16540A,0 and 16541A,D
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MMODe

Command Syntax:

where:

<marker_mode >

Exampie:
Query Syntax:
Returned Format:

Example:

MMODe

command/query

The MMODe command (Marker Mode) selects the mode controlling the
marker movement and the display of marker readouts. When PATTern is
selected, the markers are placed on patterns. When STATe is selected
and state tagging is on, the markers raove on qualified states counted
between normally stored states. When TIME is selected and time tagging
is enabled, the markers move on time between stored states. When
MSTats is selected and time tagging is on, the markers are placed on
patterns, but the readouts will be time statistics,

In timing mode, only TIME is allowed.
The MMODe query returns the curreat marker mode selected.

:LIST:MMODe  <marker_mode =

t= {OFF[PATTern {8TATe | TIME | MSTats}

QUTPUT XXX;™:LIST:MMODE TIME™
LIST:-MMODe?
[[UST:MMQDe] <marker_mode> <NL>

10 DIM Mn$1100]

20 OUTPUT XXX;":LIST:MMQDE?™
30 ENTER XXX;Mn§

40 PRINT Mn}

50 END

HP 16540A,D and 16541A,D LIST Subsystem
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OPATtern

OPATtern command/query

The OPATtern command allows you to construct a pattern recognizer
term for the O Marker which is then used with the OSEarch criteria when
moving the marker on patterns. Since this command deals with only one
label at a time, a complete specification could require several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern recognizer term. Since a label may
not have more than 32 bits, the value must be between 0 and 27 - 1, no
matter which base is used. Because the <label_pattern> parameter may
contain don’t cares, it is handled as a string of characters rather than a
number.

‘The OPATtern query, in pattern marker mode, returns the pattern
specification for a given label name. In the time marker mode, the query
returns the pattern under the O marker for a given label. If the O marker
is not placed on valid data, don’t cares (XX..X) are returned.

Command Syntax: :UST:OPATtern <label_name >, <label_pattern >

where:
<label_name> 1= string of up to 8 alphanumeric characters
<iabel_pattern> o= “[#B{0{1{X}... |

#Q{011]213{4{516(71X} .. . |
#H{0|1]2|3]4|5|6]7|8]9]A|B|C|D|EJF|X}. .. |
{0]1]2]3{4]516]7|8]9} ... }*

Examples:  0UTPUT XXX:":LIST:GPATTERN 'DATA', 285" '
OUTPUT XXX;™:LIST:OPATTERK "ABC', "#BXXXX1lO01" ™

LIST Subsystem HP 16540A,D and 16541A,D
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OPATtern

Query Syntax:  :UIST:OPATtern? <label_name >
Returned Format:  [:LIST:OPATtern] <label_name >, <label_pattem > <NL >

Example: 10 DIM 0p${ic0]
20 QUTPUT XXX;":LIST:OPATTERN? "A’"
30 ENTER XXX:0p$
40 PRINT Dp$
50 END

HP 16540A,D and 16541A,D LIST Subsystemn
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QOSEarch

OSEarch

Command Syntax:

where:

< OCCUTENCE >
<arigin»

Example:

Query Syntax:

Returmed Format:

Example:

LIST Subsystem

6-14

command/query

The OSEarch command defines the search criteria for the O marker. The
OSEarch command is used with the OPATtern recognizer

specification when moving the markers on patterns. The origin parameter
tells the marker to begin a search with the trigger, the start of data, or with
the X marker. The actual occurrence the marker searches for is
determined by the occurrence parameter of the OPATtern

recognizer specification, relative to the origin. An occurrence of 0 places
the marker on the selected origin. With a negative occurrence, the
marker searches before the origin. With a positive occurrence, the
marker searches after the origin.

The OSEarch query returns the search criteria for the O marker.

UST:OSEarch < oceurrence >, < origin >

it

integer from -16384 to + 16384
{TRIGger| STARt | XMARker }

it

QUTPUT XXX;":LIST:QSEARCH +10, TRIGGER"

LIST:O8Earch?

[LIST:OSEarch] <occumence >, <origin> < NL>

10 DIM 0s$[100]

20 OQUTPUT XXX;™:LIST:0SEARCH?"
30 ENTER XXX;0s$

40 PRINT Os§

50 END

HP 185404,D and 16541A,D
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Query Syntax:
Returned Format:

where:

<state_num >

Example:

OSTate

OSTate

query

The OSTate query returns the line number in the listing where the O
marker resides (-16384 to +16384). If data is not valid , the query returns
32767.

LIST:08Tate?

[UST.OSTate] <state num> <hNL>

1= aninteger from -16384 to + 16384, or 32767

10 DIM Bs$[100)

20 QUTPUT XXX;":LIST:OSTATE?”
30 ENTER XXX;0s$

40 PRINT 0Os§

50 END

HP 16540A,D and 16541A,D LIST Subsystem

Programming Reference

6~ 15



OTAG

Command Syntax:

where:

<time_vaiue >
<state_value >

Example:

Query Syntax:

Returned Format:

Example:

LiST Subsystemn

€-16

command/query

The OTAG command specifies the tag value on which the O Marker
should be placed. The tag value is time when time tagging is on or states
when state tagging is on. If the data is not valid tagged data, no action is
performed. The OTAG command may only be used when the marker
mode is Time or States (use MMODE command).

The OTAG query returns the O Marker position in time when time
tagging is on or in states when state tagging is on, regardiess of whether
the marker was positioned in time or through a pattern search. If data is
not valid, the query returns 9.9E37 for time tagging, 32767 for state

tagging.

LIST:OTAG  { <time_value> | <state_value>}

;o= real number
o= integer

(QUTPUT XXX:":L1ST:0TAG 40.0E-B"

(LIST:OTAGY

[LIST:OTAG] { <time_value> | <state value>}<NL>

10 DIM 0t3[100]

20 OUTPUT XXX;™:LIST:0TAG?"
30 ENTER XXX;0t$

40 PRINT 0t3

50 END

HP 16540A,D and 16541A,D
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RUNTII

i
Note %

RUNTI!

command/query

The RUNTI! (run until) command allows you to define a stop condition
when the trace mode is repetitive. Specifying OFF causes the analyzer to
make runs until either the STOP field is touched or the STOP command is
issued.

There are four conditions based on the time between the X and O
markers. Using this difference in the condition is effective only when time
tags have been turned on (see the TAG command in the TRACe
subsystem). These four conditions are as follows:

The difference is less than (LT) some value.

The difference is greater than (GT) some value.
The difference is inside some range (INRange).
The difference is cutside some range (OUTRange).

® o ¢ 9

End points for the INRange and OUTRange should be at least 10 ns apart
since this is the minimum time resolution of the time tag counter.

There are two conditions that are based on a comparison of the acquired
state data and the compare data image. The analyzer will run until one of
the following conditions is true:

» Every channel of every label has the same value (EQUal).
e Any channel of any label has a different value (NEQual).

The RUNTI query returns the current stop criteria.

The RUNT instruction is available in both the LIST and COMPare
subsystems,

HP 16540A,0 and 16541A,D LiST Subsystem

Programming Reference
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RUNTII

Command Symtax: :USTRUNTI <run_until_spec>

where:
<mun_until_spec> = {OFFLT, <value > |GT, <value > [ INRange, <value >, <vaiue >
| OUTRange, <value >, <value > | EQUal | NEQuai}
<value> = real number from -8EQ to + 9EQ

Example:  OUTPUT XXX;":LIST:RUNTIL GT,800.0E-6"
Query Syntax:  :LIST:RUNTIR?
Returned Format:  [LUST:RUNTI] <run_until_spec> <NL>

Example: 10 DI¥ Ru3{100]
20 QUTPUT XXX;":LIST:RUNTIL?”
3D ENTER XXX;Ru$
40 PRINT Ru$
50 LND

LIST Subsysiem HP 16540A,D and 16541A,D
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REMove

REMove command

The REMove command removes all labels except the first label in the
Listing menu. There are no parameters to this command.

Command Syntax LIST:REMove

Example 20 QUTPUT X0GLIST:REMove®

HP 16540A,D and 16541A,D LIST Subsystem
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Guery Syntax:

Returned Format:

where:

<time_value >

Exampte:

LIST Subsystem
8-20

query

The TAVerage query returns the value of the average time between the X
and O Markers. If the number of valid runs is zero, the query returns
9.9E37. Valid runs are those where the pattern search for both the X and
O markers was successful, resulting in valid delta-time measurements.

LIST:TAVerage?

{{LI8T.TAVerage] <time value> <NL >

;= real number

10 DIM Tv$[100}

20 OUTPUT XXX, LIST: TAVERAGE?*
30 ENTER XXX, Tv$

40 PRINT Tv$

50 END

HP 16540A,D and 16541A,D
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TMAXimum

Query Syntax:
Returned Format:

where:

<time_value>

Example:

TMAXimum

query

The TMAXimum gquery returns the value of the maximum time between
the X and O Markers. If data is not valid, the guery returns 9.9E37.

LIST TMAXImum?

CUST:TMAXImum]  <time value> <NL>

1= real number

10 DIM Tx§${1i00]

20 QUTPUT XXX, :LIST:THAXIMUM?™
30 ENTER XXX:Tx3

40 PRINT Tx§

50 END

HP 18540A,D and 16541A,D LIST Subsystem
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TMINimum

TMINimum query

The TMINimum query returns the value of the minimum time between
the X and O Markers. If data is not valid, the query returns 9.9E37.

Query Syntax: :UST:TMINimum?
Returned Format:  [USTTMINimum] <time_value> <NL>

where:

<tims_value> = real number

Example: 10 DI¥ Tm$[100]
20 OUTPUT XXX;":LIST:TMINIMUM?"
30 ENTER XXX;Tm$
40 PRINT Tm$
50 END

LIST Subsystem HP 16540A D and 16541A,D
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VRUNSs

VRUNSs

query
The VRUNs query returns the number of valid runs and total number of
runs made. Valid runs are those where the pattern search for both the X
and O markers was successful resulting in valid delta time measurements.
Query Symtax: :LIST:VRUNs?
Returned Format:  [:LIST:VRUNs] <valid_runs >, <total_runs> < NL>
where:
<valid runs> 1= zeroor positive intager
<total_runs> = zero or positive integer
Exampie: 10 DIM vr$[100]
20 DUTPUT XXX;":LIST:VRUNS?™
30 ENTER XXX:Vr§
40 PRINT Vr§
50 END
HP 18540A,D and 16541A,D LIST Subsystem

Programming Reference
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Query Syntax:

Returned Format:

where:

< X0 time>
< X0 _states >

Example:

LIST Subsystem
6-24

query

The XOTAG query returns the time from the X to O markers when the
marker mode is time or number of states from the X to O markers when
the marker mode is state. If there is no data in the time mode the query
returns 9.9E37. If there is no data in the state mode, the query returns
32767.

LIST:XOTAGY

[LST:XOTAG] {<XO_time> | <XO_states>} <NL>

= real number
o= integer

10 BIM Xot$[100]

20 QUTPUT XXA;":LIST:XOTAG?”
30 ENTER XXX:Xot$

40 PRINT Xot$

50 ERD

HP 16540A,D and 16541A,D
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XPATtern

XPATtern command/query

The XPATtern command allows you to construct a pattern recognizer
term for the X Marker which is then used with the XSEarch criteria when
moving the marker on patterns. Since this command deals with only one
Iabel at a time, a complete specification could require several iterations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern recognizer term. In whatever base
is used, the value must be between 0 and 2% - 1, since a label may not have
more than 32 bits. Because the < label_pattern> parameter may contain
don’t cares, it is handled as a string of characters rather than a number.

The XPATtern query, in pattern marker mode, returns the pattern
specification for a given label name. In the time marker mode, the query
returns the pattern under the X marker for a given label. If the X marker
is not placed on valid data, don’t cares (XX...X) are returned.

Command Syntax: LIST:XPATtern <label_name >, <label_pattern >

where:
<label pame> = string of up to 6 alphanumeric characters
<iabel pattern> = “{#B{O]1]X}... |

#Q{0[1]2]3]4516{71X} ... |
#H{D|1]2|3(4|5]617|8{9{A|BIC|D|E|F[X} ... |
{01112]3]4]5|8]7]8{8} ... }*

Examples:  ouTPUT XXX:":LIST:XPATTERN 'DATA', 255°
OUTPUT XXX;":LIST:XPATTERN "ABC', #8XXXX1101® *

HP 168540A,0 and 18541A,D LIST Subsystern
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XPATiern

Query Syniax: LIST.XPATtern? <label_name>
Retumned Format:  [LIST:XPATtern] <label_name>,<labsl_pattern> <NiL.>

Example: 10 piM xpsf100]
20 GUTPUT XXX;™:LIST:XPATTERN? 'A"™
30 ENTER XXX:Xp$
40 PRINT Xp3
5G END

ST Subsystem HP 16540A,D and 16541A,D
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XSEarch

Command Syntax:

where:

< DEOUTENCSE >
<origin>

Exampte:
Query Syntax:
Returned Format:

Example:

XSEarch

command/query

The XSEarch command defines the search criteria for the X Marker. The
XSEarch command is associated to the XPATtern recognizer
specification when moving the markers on patterns. The origin parameter
telis the Marker to begin a search with the trigger or with the start of data.
The occurrence parameter determines which occurrence of the

XPATtern recognizer specification, relative to the origin, the marker
actually searches for. An occurrence of 0, places a marker on the selected
origin. With a negative occurrence, the marker searches before the origin.
With a positive occurrence, the marker searches after the origin.

The XSEarch query returns the search criteria for the X marker.

:UST:X8Earch < ocourrence >, < origin >

st = integer from -165384 1o + 16384
= {TRiGger|STARt}

QUTPUT XXX,;":LIST:XSEARCH +18,TRIGGER"
'LIST:XSEarch?
PLIST:XGEarch] <ocounrence >, <origin> <NL>

10 DIM Xs${100]

20 DUTPUT XXX:":LIST:XSEARCH?™
30 ENTER XXX;Xs$

40 PRINT Xs$

50 END

HP 165404,D and 18541A,D LIST Subsystem
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Query Syntax:

Returned Format:

where:

<state num>

Example:

LIST Subsystem
6-28

query

The XSTate guery returns the line number in the listing where the X
marker resides (-16384 to + 16384). If data is not valid, the query returns

32767.

UST:XSTate?

[LIST:X8Tate] «state num> <NL>

1= an integer from 16384 to + 158384, or 32767

10 DIM Xs3[100]

20 OUTPUT XXX;":LIST:XSTATE?"
30 ENTER XXX;Xs§

40 PRINT Xs$

50 END

HP 16540A,D and 18541A,D
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XTAG

XTAG command/query

The XTAG command specifies the tag value on which the X Marker
should be placed. The tag value is time when time tagging is on or states
when state tagging is on. If the data is not valid tagged data, no action is
performed. The XTAG command may only be used when the marker
mode is Time or States (use MMODE command).

The XTAG query returns the X Marker position in time when time
tagging is on or in states when state tagging Is on, regardless of whether
the marker was positioned in time or through a pattern search. If data is
not valid, the query returns 9.9E37 for time tagging, 32767 for state

tagging,

Comimand Syntax: :UST:XTAG {<time_value> | <state_vaiue>}

where:
<time value> = real number
<state_value> = integer

Example:  :0UTPUT XXX:":LIST:XTAG 40.0E-6"
Query Syntax: LST:XTAG?
Returned Format:  [:UST:XTAG] {<time_value > | <state value>}<NL>

Example: 10 DIN xt${100]
26 QUTPUT XXX;":LIST:XTAG?"
30 ENTER XXX;Xt$
40 PRINT Xt
50 END

HP 16540A,D and 16541A,D LIST Subsystem
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Introduction

SWAVeform Subsystem

The commands in the State Waveform subsystem allow you to configure
the display to view up to 96 channels as state data waveforms at a time.
The waveforms are identified by label name and bit number. The five
commands are analogous to their counterparts in the Timing Waveform
subsystem. However, in this subsystem the x-axis is restricted to
representing only samples (states), regardless of the type of tagging. As a
result, the only commands which can be used for scaling are DELay and
RANGe,

The way to manipulate the X and O markers on the Waveform display is
through the State Listing (LIST) subsystem. Using the marker commands
from the LIST subsystem will affect the markers on the State Waveform
display.

The commands in the SWAVeform subsystem are listed below:

ACCumulate
DELay
INSert
RANGe
REMove

¢ & 5 & &
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SWAVeform .

—D‘(ACCumu ! cteH space

Lp{ ACCumizlcte? }
spoce }—-—b{l\umber_of_somples E -
space ;—D{ fabel_name }—@—D@—*
spoce i————h-[AnumDer_of_scmplesﬁ# o
mn{ RANGe? } -

REMove ~
+6512581

Figure 7-1. SWAVeform Subsystem Syntax Diagram

aumber_of_samples = integer from -16384 to + 16384
label_name = string of up to 6 alphanumeric characters
bit_id = {OVERIay| <bit_num|ALL>}

bit_mum = integer representing a label bit from 0 to 31

SWAVeform Subsystem

T-2

HP 16540A,D and 16541A,D
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SWAVeform

SWAVeform selector

The SWAVeform (State Waveform) selector is used as part of a
compound header to access the settings in the State Waveform menu.

Command Syntax: :SwAVeform

Example:  QUTPUT XXX;™:SWAVEFORM:RANGE 4"

HP 16540A,D and 16541A,D SWAVeform Subsystem
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ACCumulate

ACCumuiate command/query

The ACCumulate command allows you to control whether the waveform
display gets erased between individual runs or whether subsequent
waveforms are allowed to be displayed over the previous waveforms.

The ACCumulate query returns the current setting. The query always
shows the setting as the character "0" (off) or "1" {on).

Command Syntax: :SWAVeform:ACCumulate {{ON | 1} | {OFF | 0}}
Exampie:  OUTPUT XXX;":SWAVEFORM:ACCUMULATE ON™
Query Symtax:  :SWAVeform:ACCumulate?
Returned Format;  [SWAVeform:ACCumulate] {0 | 1} <NL>

Example: 10 DIM String$[100]
20 QUTPUT XXX;":SWAVEFORM:ACCUMULATE?"
30 ENTER XXX; String$
40 PRINT String$
50 END

SWaVeform Subsystem HE 16540A,D and 16541A,D
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DELay

Command Syntax:

where:

<number_of samples >

Example:

Query Syntax:

Returned Format:

Example:

DELay

command/query

The DELay command allows you to specify the number of samples
between the timing trigger and the horizontal center of the screen for the
waveform display. The allowed number of samples is from -16384 to
+16384. ‘

The DELay query returns the current sample offset value.

(SWAVeform:DELay <number_of samplas >

L= integer from -18384 to + 16384

OUTPUT XXX;™:SWAVEFORM:DELAY 1277

:SWAVeform:DELay?
[SWaVeforrn:DELay] <number_of samples> <NL>

10 DIM String$[100]

20 DUTPUT XXX;":SWAVEFORM:DELAY?"
30 ENTER XXX;String}

40 PRINT String$

50 END

HP 16540A,D and 18541A,D SWAVeform Subsystem
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iNSert command

The INSert command allows you to add waveforms to the state waveform
display. Waveforms are added from top to bottom on the screen. When
96 waveforms are present, inserting an additional waveform replaces the
last waveform. Bit numbers are zero based, so a label with 8 bits is
referenced as bits 0-7. Specifying OVERlay causes a composite waveform
display of all bits or channels for the specified label. If ALL is specified,
all the bits are displayed sequentially.

Command Syntax: :SWAVeform:iNSert <label_name >, <bit_id>

where:;

<iabel_name >
< bit_id >
<bit_num>

string of up to 6 alphanumeric characters
{OVERlay] <bit_num>{ALL}
integer representing a jabel bit from 0 1o 31

il

il

Examples:  CUTPUT XXX;":SWAVEFORM: INSERT 'WAVE', 19"
DUTPUT XXX;":SWAVEFORM: INSERT 'ABC’, OVERLAY"
OUTPUT XXX;™:SWAV:INSERT 'POD1’, #81001"

SWAVeform Subsystem HP 16540A,0 ang 168541A,D
7-6 Programming Reference



RANGe

RANGe command/query

The RANGe command allows you to specify the number of samples
across the screen on the State Waveform display. It is equivalent to ten
times the states per division setting (st/div) on the front panel. A number
between 10 and 5000 can be entered.

The RANGe query returns the current range value.
Command Syntax: :SwAVeform:RANGe <number of samples>
where:

<number_of samples> = integer from 10 to 5000

Example:  QuTPUT XXX;":SWAVEFORM:RANGE 107

Query Syntax: :Swaveform:RANGe?

Retummed Farmat:  [SWAveform:RANGe] <number of samples> <NL>

Example: 10 DIK String$[100]
20 GUTPUT XXX ;™ :SWAVEFORM:RANGE?"
30 ENFER XXX: String}
40 PRINT String$
50 END

HP 16540A,D and 16541A,D SWAVeiorm Subsystem
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REMove

REMove command

The REMove command allows you to clear the waveform display before
building a new display.

Command Syntax: :SWAVetorm:REMove

Example:  OUTPUT XXX;™':SWAVEFORM:REMOVE™

SWAVeiorm Subsystem HP 16540A,D and 18541A.D
7-8 Prograrnming Relerence



TWAVeform Subsystem

introduction The TWAVeform subsystem contains the commands available for the
Timing Waveforms menu in the HP 16540A,D and 16541A D. These
commands are listed below: '

ACCumulate
DELay
iNSert
MINus
MMODe
OCONdition
OPATtern
OSEarch
OTIMe
(OVERIlay
PLUS
RANGe
REMove
RUNTi
SPERiod
TAVerage
TMAXimum
TMINimum
VRUNs
XCONdition
XOTime
XPATiern
XSEarch
KTiMe

2 & 3 3 8 & & & 6 @ O & & & & & P ST & & L & 6 B

HP 16540A,D and 165414,D TWAVeform Subsystem
Programming Reference g-1
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Figure 8-1. TWAVeform Subsysiem Syntax Diagram
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Figure 8-1. TWAVeform Subsystem Syntax Diagram (continued)
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Figure 8-1. TWAVeform Subsystem Syntax Diagram {continued)
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delay _value == real number berween -2500 s and + 2500 s

module spec = {1|2{3}{4|5}

bit_id = infeger from Oto 31

waveform = string containing < acquisition_spec> {12}

acquisition_spec = {4 |B|C|D|E} (slot where acquisition card is located)

label name = string of up to 6 alphanumeric characters

label_pattern = "{#B{0|1|X}... |
#0{0|1|2|3|4|5|6]7|X}... |
#H{01112|3|4|5|617|81914|B|C|D|E|F|X}... |
{012|2]3]4|516|7|8[9}... }V

ocecurrence = [nteger

time_value = real number

time_range = real number between 100 ns and 1 ks

run_until_spec = {LT, <value> |GT, <value> |INRange, <value >, <value> |
OUTRange, <value >, <vailue> |EQUal| NEQual}

value = real number

HP 185404,0 and 16541A,D TWAVeform Subsyster

Programming Reference
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TWAVeform

TWAVeform selector

The TWAVeform selector is used as part of a compound header to access
the settings found in the Timing Waveforms menu.

Command Syntax: :TwAVeform

Example:  OUTPUT XXX;":TWAVEFORM:DELAY 1D0E-9"

TWAVeform Subsystem HP 165404,D and 18541A,D
8-6 Programming Heference



ACCumulate

Command Syntax:

where:

<setting>

Example:
Query Syntax:
Returned Format:

Example:

ACCumulate

command/query

The ACCumulate command allows you to control whether the chart
dispiay gets erased between each individual run or whether subsequent
waveforms are allowed to be displayed over the previous ones.

The ACCumulate query returns the current setting. The query always
shows the setting as the character "0" (off) or "1" (on).

TWAVeform:ACCumulate < selting >

= {D}OFF} or {1}ON}

QUTPUT XXX;":TWAVEFORM: ACCUMULATE ON”
" TWAVeform:ACCumulate?
[[TWAVeform:ACCumulate] {0|1}<NL>

10 DIM P$ [100]

20 DUTPUT XXX;":TWAVEFORM: ACCUMULATE?”
30 ENTER XXX; P$

40 PRINT P}

50 END

HP 18540A,D and 16541A,D TWAVeform Subsystem

Programming Reference
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DELay

Command Syniax:

where:

<delay value>

Example:
Query Syntax:
Returned Format:

Example:

TWAVeform Subsystem

-8

command/query

The DELay command specifies the amount of time between the timing
trigger and the horizontal center of the the timing waveform display. The
allowable values for delay are -2500 s to + 2500 s.

The DELay query returns the current time offset (delay) value from the
trigger.

TWAVeform:DELay <delay value>

= real number betwesn -2500 s and +2500s

QUTPUT XXX;":TWAVEFORM:DELAY 10CE-E"
TWAVeiorm: DELay?
ETWAVeform:DELay] <time vaiue> <NL>

10 bI¥ D1§ {100}

20 QUTPUT XXX;":TWAVEFORM:DELAY?”
30 ENTER XXX; D1$

40 PRINT D1%

50 END

HP 16540A,D and 16541AD
Programming Reference



INSert

INSert command

The INSert command inserts waveforms in the timing waveform display.
The waveforms are added from top to bottom. When 96 waveforms are
present, inserting additional waveforms replaces the last waveform.

Time-correlated waveforms from the oscilloscope and timing analyzer
waveforms can also be inserted in the logic analyzer's timing waveforms
display. Oscilloscope waveforms occupy the same display space as three
logic analyzer waveforms. When inserting waveforms from the
oscilloscope or high speed timing modules, the optional first parameter
must be used. 1...5 corresponds to modules A._E. If the module specifier
is not used, the selected module is assumed.

The second parameter specifies the label name that will be inserted. The
optional third parameter specifies the label bit aumber, overlay, or all. If
anumber is specified, only the waveform for that bit number is added to
the screen.

If OVERIay is specified, all the bits of the label are displayed as a
composite overlaid waveform. If ALL 1s specified, all the bits are
displayed sequentially. If the third parameter is not specified, ALL is
assumed. '

HP 18540A,D and 16541A,D TWAVetform Subsystem
Programming Reference 8-%



INSert

Command Syntax: :TwAVeform:INSert [<module_spec> ] <iabsl_name > [,{ <bit_id> [ OVERIay|ALL}]

where.
<module_spec>

<label_name> =
<bit_id>

{1]2|3}4]5}
string of up to 6 alphanumaeric characters
integer from 0 tc 31

il

Example:  0UTPUT XXX;":TWAVEFORM:INSERT 3, 'WAVE', 10"

inserting Oscilloscope  Inserting a waveform from an oscilloscope to the timing waveforms
Waveforms  display:

Command Syntax: :TWAVeform:INSert <module_spec>,<label_name >

where:
<module spec> 1= {1]|213|4]|5} slot in which timebase card is installed

<label name> = string of one alpha and one numeric character

Exampie:  OUTPUT XXX;":TWAVEFORM:INSERT 5, 'C1'"

TWAVeform Subsystem HP 16540A,D and 16541A,D
8-10
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MiNus

MINus command

"The MINus command inserts time-correlated A-B (A minus B)
oscilloscope waveforms on the screen. The first parameter is the module
specifier where the oscilloscope module resides. 1.5 refers to slots ALE.

The next two parameters specify which waveforms will be subtracted from
each other,

gltg MINuys is only available for oscilloscope waveforms.
Note W

Command Syntax: TWAVeform:MiNus <module_spec >, <wavefarm >, < waveform >

where:
<module_spec> 1= {1]2[3(4]5}
<waveform> 1= string containing <acquisition_spec> {1{2}
<acquisition spac> = {A|B}G|D]E} (slot where acquisition eard is located)

Example:  OUTPUT )00 “TWAVEFORM:MINUS 2,'A1','A2"

HP 185404, and 16541A,D TWAVeform Subsysiem
Programming Reference 8- 11



MMODe

Comnand Syntax:
Example:

Query Syntax:
Returned Format:

where

<arker_mode >

Example:

TWAVeform Subsystem

g§-12

command/query

The MMODe (Marker Mode) command selects the mode controlling
marker movement and the display of the marker readouts. When
PATTemn is selected, the markers will be placed on patterns. When
TIME is selected, the markers move on time. In MSTats, the markers are
placed on patterns, but the readouts will be time statistics.

The MMODe query returns the current marker mode.
TWAVeform:MMODe {OFF|PATTern|TIME|MSTats}

QUTPUT XXX; ":TWAVEFORM:MMODE TIME"
:TWAVeform:MMODe?

[:TWAVeform:MMODe] <marker_moda > <NL>

o= {OFF|PATTem | TIME |MSTais}

10 DIM M§ [100]

20 OUTPUT XXX:":TWAVEFORM:MMODE?"
30 ENTER XXX: M$

40 PRINT M$

50 END

HP 16540A,D and 16541A,D
Programming Reference



OCONdition

OCONdition command/query

The OCONdition command specifies where the O marker is placed. The
O marker can be placed on the entry or exit point of the OPATtern when
in the PATTern marker mode.

The OCONdition query returns the current seiting,
Command Syntax: TWAVeform:QOCONdition {ENTering|EXTing}
Example:  OUTPUT XXxX: ™:TWAVEFORM:OCONDITION ENTERING”
Query Syntax: :TWAVeform:OCONdition?
Returned Format:  [:TWAVeform:OCONdition] {ENTering |EXITing} < NL>

Example: :0 DIM 0c3 [100]
20 QUTPUT XXX;":TWAYEFORM:OCONDITION?"
30 ENTER XXX; Oc$
40 PRINT Oc$
50 END

HP 165404A,D and 16541A,D TWAVeform Subsysiem
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OPATtern

OPATtern command/query

The OPATtern command allows you to construct a pattern recognizer
term for the O marker which is then used with the OSEarch criteria and
OCONdition when moving the marker on patterns. Since this command
deals with only one label at a time, a complete specification could require
several invocations. '

‘When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern recognizer term. In whatever base
is used, the value must be between 0 and 2*2 - 1, since a label may not have
more than 32 bits. Because the <label_pattern > parameter may contain
don’t cares, it is handled as a string of characters rather than a number.

The OPATtern query, in pattern marker mode, returns the pattern
specification for a given label name. In the time marker mode, the query
returns the pattern under the O marker for a given label. If the O marker
is not placed on valid data, don’t cares (XX...X) are returned.

Command Syntax: TWAVeform:OPATtern <label_nams >, <label_pattern >

where:
<label_name> = string of up to 6 alphanumeric characters
<label_pattern> = "{#B{0}1i{X}... }

#0{0]1|2|3[415|6]7IX} . .. |
#H{0|1|2[314]5|5[7|8|9]A|B|C[DIE[FIX}. .. |
{0]1]2|3|4i5]6]7{89}... }"

Example:  OUTPUT XXX; ":TWAVEFORM:OPATTERN "A°,'511°"

TWAVeform Subsystem HP 16540A,D and 16541AD
B-14 Programming Reference



OPATtern

Query Syntax: :TWAVeform:OPATtem? <labei_name >

Returned Format:  [TWAVeform:OPATtern]  <label_name >, <label_pattern> <HNL>

Example: 10 DIM 0p$ {100
20 DUTPUT XXX;":TWAVEFORM:OPATTERNT 'A™
30 ENTER XXX; Op$
40 PRINT Up$
50 END

TWAVeiorm Subsysiem

HP 16540A,0 and 16541A,D
8-15
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OSEarch

OSEarch command/query

The OSEarch command defines the search eriteria for the O marker
which is then used with the associated OPATtern recognizer specification
and the OCONdition when moving markers on patterns. The origin
parameter tells the marker to begin a search with the trigger, start, or with
the X marker. The actual occurrence the marker searches for is
determined by the occurrence parameter of the OPATtern

recognizer specification, relative to the origin. An occurrence of 0 places
the marker on the selected origin. With a negative occurrence, the
marker searches before the origin. With a positive occurrence, the
marker searches after the origin.

The OSEarch query returns the search criteria for the O marker.

Command Syntax: :TWAVeform:0SEarch < ocourrence >, <origin>

where:
<origin> 1= {TRIGger|STARt]|XMARker}
<occurrence> 1= integer from -8999 to + 5993

Example:  OUTPUT XXX; “:TWAVEFORM:QSEARCH +10, TRIGGER"

Query Syntax: TWAVeform:OSEarch?
Returned Format:  [[TWAVetorm:OSEarch] < octurrence >, <origin> <NL>

Example: 10 DIM 0s$ [100)
20 DUTPUT XXX;™:TWAVEFORM:OSEARCH?”
30 ENTER XXX; 0s$
40 PRINT 0s$
50 ERD

TWAVeform Subsystem HP 18540A,D and 16541A.D
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OTIMe

Command Syntax:

where:

<time_vaiue >

Example:

Query Syntax:

Retumed Format:

Example:

OTiMe

command/query

The OTIMe command positions the () marker in time when the marker
mode is TIME. If data is not valid, the command performs no action.

The OTiMe query returns the O marker position in tirme. If data is not
valid, the query returns 9.9E37,

TWAVelorm:OTiMe  <time_value >

sre= vaad number -2.5Ks to +2.8Ks

OUTPUT XXX; ":TWAVEFORM:CTIME 30.0E-87

TWAVeform: OTIMe?
[[TWAVeform:OTiMe] <time valus> <NL>

10 DIM Ot$ [100]

20 QUTPUT XXX:™:TWAVEFORM:OTIME?”
30 EHTER XXX; 0t$

40 PRINT Ot§

50 END

HP 16540A,D and 168541A,D TWAVeform Subsystem

Programming Reference
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OVERIlay

OVERIlay command

The OVERIlay command overlays two or more oscilloscope waveforms
and adds the resuitant waveform to the current waveforms display. The
first parameter of the command syntax specifies which slot contains the
oscilloscope time base card. The next parameters are the labels of the
waveforms that are to be overlaid.

“{l OVERIay is only available for oscilloscope waveforms.
Note W

Command Syntax: TWAVeform:OVERlay <module_numbers>, <iabel>], <labe!>]...

where:
<module_spee> = {1|2]314]|5}
<waveform> 1= string containing < acquisition_spec> {12}
< acquisition_spec> 1= {A|B|C|D|E} (slot where acquisition card is located)

Exampie: OQUTPUT X0 TWAVEFORM:OVERLAY 4, 'C1','C2"

TWAVeform Subsystemn HP 16540A,D and 16541AD
B-18 Programming Reference



PLUS

PLUS command

The PLUS command inserts time-correlated A + B oscilloscope
waveforms on the screen. The first parameter is the module specifier
where the oscilloscope module resides. 1.5 refers to slots A.E. The
next two parameters specify which waveforms will be added to each other.

ﬂt‘ PLUS is only available for oscilloscope waveforms.
Note W

Command Syntax: :TWAVeform:PLUS <module_spec >, <waveform >, <waveform >

where:
<module_spec> = {1|2}|3]4]5}
<waveform> 1= string containing <acquisition_spec> {1}2}
< acquisition spec> 1= {A|BiC|D}E} (slot where acquisition card is located)

Example:  OUTPUT XXX “TWAVEFORM:PLUS 2/'A1"’A2"

HP 16540A,0 and 16541A,D TWAVeform Subsystem
Programiming Reference B-19



RANGe command/query

The RANGe command specifies the full-screen time in the timing
waveform menu, It is equivalent to ten times the seconds-per-division
setting on the display. The allowable values for RANGe are from 100 ns
to 1 ks.

The RANGe query returns the current full-screen time,

Command Symtax: TWAVeform:RANGe <time value>

where:

<time_range> = real number between 100 ns and 1 ks

Example:  OUTPUT XXX;":TWAVEFORM:RANGE 1008-8"
Query Syntax: TWAVeform:RANGe?
Returned Formal:  [[TWAVeform:RANGe] <time value> <NL>

Example: 10 0IM rRg$ [100]
20 DUTPUT XXX;™:TWAVEFDRM:RANGE?"
30 ENTER XXX; Rg$
40 PRINT Rg$
50 END

TWAVeiorm Subsysiem HP 18540A.D and 16541A,D
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REMove

REMove commant

The REMove command deletes all waveforms from the display.

Command Syntax: :TWAVeform:REMove

Example:  DUTPUT XXX;":TWAVEFORM:REMOVE™

HP 16540A,0 and 16541A,D TWAVeform Subsystem
Programming Reference g -2



RUNTIl

RUNTIl

Command Syntax:

where:
<fun_untii_spec>

<vajus >

TWaAVeform Subsystem
g-22

command/query

The RUNTI (run until) command defines stop criteria based on the time
between the X and O markers when the frace mode is in repetitive. When
OFF is selected, the analyzer will run until either the "STOP" touch screen
field is touched or the STOP command is sent. Run until the time
between X and O marker options are:

Less Than (LT) a specified time value

Greater Than (GT) a specified time value

In the range (INRange) between two time values

Out of the range (OUTRange) between two time values

End points for the INRange and OUTRange should be at least 10 ns apart
since this is the minimum time at which data is sampled.

There are two conditions that are based on a comparison of the acquired
state data and the compare data image. The analyzer will run until one of
the following conditions is true:

s Every chanoel of every label has the same value (EQUal).
e Any channel of any label has a different value (NEQual).

The RUNTII query returns the current stop criteria.

TWAVeform:RUNTI  <run_until_spec>

i= {OFF | 1T, <value> { GT,<value> | INRange <value>, <vaiue> |
OUTRange <value >, <value > |EQUal | NEQual}
= real nurmber

HP 16540A,D and 16541A,D
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RUNTIl

Examples:  GUTPUT XXX;":TWAVEFORM:RUNTIL &T, 800.0E-5"
OUTPUT XXX;":TWAVEFORM:RUNTIL INRANGE, 4.5, 5.3"

Query Syntax: :TWAVeform:RUNTi?
Returned Format: [ TWAVeform:RUNTII] <run_until_spec> <NL>

Example: 10 DI¥ Rus [100)
20 OUTPUT XXX;":TWAVEFORM:RUNTIL?"
30 ENTER XXX; Ru$
40 PRINT Ru$
50 END

HP 16540A,D and 16541A,D TWaVeform Subsystemn
Programming Feference 8-23



SPERiod

SPERiod

Command Syntax:

where:

<time_value >
Query Syntax:
Returned Format:

Example:

TWAVeform Subsystem
B-24

command/query

‘The SPERiod command specifies the sample period of the analyzer in the
Timing Waveform menu. The SPERiod query returns the sample period
of the last run.

:TWAVeform:SPERind <time value >

2 = real number
TWAVelorm:SPERIod?
[ TWAVeform:SPERiod] <time_value > <NL>

10 DIM sp$ [100]

20 OUTPUT XXX;™:TWAVEFORM:SPERIOD?"
30 ENTER XXX; Sp$

40 PRINT Sp$

50 END

HP 16540A,D and 16541A,D
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TAVerage

TAVerage query

The TAVerage query returns the value of the average time between the X
and O markers. If there is no valid data, the query returns 9.9E37.

Query Syntax:  :TWAVeform:TAVerage?
Returned Format:  [:TWAVeform:TAVerage] <time value> <NL>

where:

<time value> ;= real number

Example: 10 DIM Tv§ [100]
20 OUTPUT XXX;™:TWAVEFORM: TAVERAGE?"
30 ENTER XXX; Tv$
40 PRINT Tv$
50 END

HP 168540A,D and 16541A,D TWAVeform Subsystem
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TMAXImum

TMAXimum query

The TMAXimum query returns the value of the maximum time between
the X and O markers. If there is no valid data, the query returns 9.9E37.

Query Syntax: TWAVeform:TMAXimum?
Returned Formal:  [:TWAVeform:TMAXimum] <time_value > <NL>

where

<time _value> = real number

Example: 10 DM Tx$ [100]
20 OUTPUT XXX;":TWAVEFORM: TMAXIMUM?"
30 ENTER XXX; Tx$
40 PRINT Tx$
50 EXD

TWAVeform Subsysiem HP 185404,D and 16541A,0
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TMINimum

TMINimum query

The TMINimum query returns the value of the minimum time between
the X and O markers. If there is no valid data, the query returns 9.9E37,

Query Syntax: TWAVeform:TMINimum?
Returned Format:  [:TWAVeform:TMINimum] <time_value > <NL>

where:

<time _value> = real number

Example: 10 DIM Tm$ [100)
20 BUTPUT XXX;": TWAVEFORM: THINIMUM?®
30 ENTER XXX; Tm$
40 PRINT Tim$
50 END

HF 16540A,0 and 16541A,D TWAVeform Subsystem
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VRUNSs guery

The VRUNs query returns the number of valid runs and total number of
runs made. Valid runs are those where the pattern search for both the X
and O markers was successful resulting in valid delta time measurements.

Query Syntat: TWAVeform:VBUNs?

Retumed Format: [[TWAVeform:VRUNs} <valid_runs>,<total_runs> <NL>

where:
<valid_funa> 1= zero or positive integer
<toal runs> = zero or positive integer

Example: 10 018 vr$ [100]
20 OUTPUT XXX;": TWAVEFORM: VRUNS?"
30 ENTER XXX; Vr$
40 PRINT Vr§
50 END

TWAVeform Subsystem HP 16540A,0 and 165414,D
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XCONdition

XCONdition command/query

The XCONdition command specifies where the X marker is placed. The
X marker can be placed on the entry or exit point of the XPATtern when
in the PATTern marker mode.

The XCONdition query returns the current setting,
Command Syntax: :TwAVeform:XCONdition {ENTering |EXiTing}
Example: QUTPUT XXX; ":TWAVEFORM:XCONDITION ENTERING™
Query Syntax: :TWAVeform:XCONdition?
Returned Format:  [:TWAVeform:XCONdition] {ENTering |EXITing} <NL>

Example: 10 DI¥ Xc$ [100]
26 DUTPUT XXX;":TWAVEFDRM:XCONDITION?”
30 ENTER XXX; Xc§
40 PRINT Xcl
50 END

HP 16540A,D and 1654140 TWAVeform Subsysiem
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XOTime

XOTime query

The XOTime query returns the time from the X marker to the O marker.
if data is not valid, the guery returns 9.9E37.

Query Syntax: TWAVeform:XOTime?
Retumed Format: [ TWAVeform:XOTime) <time_value> <NL>

where:

<time_value> = real number

Example: 10 DIM Xot§ [100]
20 DUTPUT XXX;™:TWAVEFORM:XOTIME?"
30 ENTER XXX; Xot$
A0 PRINT Xot$
50 END

TWAVeform Subsystem HP 16540A,0 and 16541A,D
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XPATtern

Command Syntax:

where:

<tabel_name >

XPATtern

command/query

The XPATtern command allows you to construct a pattern recognizer
term for the X marker which is then used with the XSEarch criteria and
XCONdition when moving the marker on patterns. Since this command
deals with only one label at a time, a complete specification could require
several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern rf:co§ni:ze term. In whatever base
is used, the value must be between 0 and 272 - 1, since a label may not have
more than 32 bits. Because the <label pattern> parameter may contain

don’t cares, it is handled as a string of characters rather than a number.

The XPATtern query, in pattern marker mode, returns the pattern
specification for a given label name. In the time marker mode, the query
returns the pattern under the X marker for a given label. If the X marker
is not placed on valid data, don’t cares {(XX...X) are returned.

TWAVetorm:XPATtern  <label_name> , <label pattern>

= string of up to & alphanumeric characters

<label_pattern> = *[#B{0]1|X} ... |
#Q{0[112]314{51617|X} ... |
#H{0]1(213]4|5|6|7 |83 |AIB|C|DIEIF|X} ... |
{01112{31415]6|7|8{8} ...}
Exarnple:  ouUTPUT XXX; “:TWAVEFORM:XPATTERN 'A’, ‘511°"
HP 16540A,D and 165414A,D TWAVeiorm Subsystem
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XPATtern

Query Syntax: TWAVeform:XPATiern? <label_name >

Retumed Format:  [[TWAVeform:XPATten] <label_name >, <labsl_pattern> <N_L>

Example: 10 DIM Xp§ [100]
20 QUTPUT XXX;":TWAVEFORM:XPATTERN? "A"”
30 ENTER XXX; Xp$
40 PRINT Xpt
50 END

TWAVeform Subsystemn HP 16540A,0 and 16541A,D
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XSEarch

Command Syntax:

where:

< origin>
< gccurrence >

Example:
Query Syntax:
Returned Format:

Example;

XSEarch

command/query

The XSEarch command defines the search criteria for the X marker
which is then used with the associated XPATtern recognizer specification
and the XCONdition when moving markers on patterns. The origin
parameter Lells the marker to begin a search with the trigger or start. The
occurrence parameter determines which occurrence of the XPATtern
recognizer specification, relative to the origin, the marker actually
searches for. An occurrence of 0, places a marker on the selected onigin.
With a negative occurrence, the marker searches before the origin., With
a positive occurrence, the marker searches after the origin.

The XSEarch query returns the search criteria for the X marker.

TWAVeform:XSEarch < occurrence >, <origin>

)

{TRIGger | STARt}
integer from -9299 to +9999

]

QUTPUT XXX; ™:TWAVEFURM:XSEARCH,+10,TRIGGER"

[ TWAVetarm: XSEarch?

[:TWaAVetorm:XSEarch] <oceurrence >, <origin> <Nl >

10 DIM Xs$ [100]

20 DUTPUT XXX;":TWAVEFORM:XSEARCH?™
30 ENTER XXX; Xs$

A0 PRINT Xs$

50 END

HP 18540A,D and 16541AD TWAVetorm Subsystem

Programming Beference
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XTiMe

Command Syntax:

where;

<time_value>

Example:
Query Syntax:
Returned Format:

Example:

TWAVeform Subsystem

8- 34

command/query

The XTIMe command positions the X marker in time when the marker
mode is TIME. If data is not valid, the command performs no action.

The XTIMe query returns the X marker position in time, If data is not
valid, the query returns 9.9E37.

TWaVeform:XTiMe <time_value >

:r= real number from -2.5Ks tc +2.5Ks
QUTPUT XX TWAVEFORM: XTIME 40.0E-6"

TTWAVeform: XTiMe?

[[TWAVetorm:XTiMe] <time_valus> <NL>

10 DIM Xt$ [100]

20 QUTPUT XXX;* TWAVEFORM: XTIME?*
30 ENTER X004 Xt$

40 PRINT Xt$

50 END

HP 16540A,0 and 16541A,D
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CHARt Subsystem 9

Introduction

The CHARL subsystem provides the commands necessary for
programming the HP 16540A,D and 16541A,D to bwid charts of label
activity, using data normally found in the Listing display. The chart’s
Y-axis is used to show data values for the label of your choice. The X-axis
can be used in two different ways. In one, the X-axis represents states
(shown as rows in the Listing display). In the other, the X-axis represents
the data values for another label. When states are plotted along the
X-axis, X and O markers are available. Since the Chart display is simply
an alternative way of looking at the data in the Listing, the X and O
markers can be manipulated through the LIST subsystem. Because the
programming commands do not force the menus to switch, you can
position the markers in the LIST subsystem and see the effects in the
Chart display.

The commands in the CHARt subsystem are listed below:

o ACCumulate
HAXis
VAXis

* 9

HP 16540A,D and 18541A,D CHARt Suhsysiem
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Figure 8-1. CHARt Subsystem Syntax Diagram

state_low_value = integer from -16384 to + 16384

state_high value = integer from <state_low vaiue> to + 16384

label mame = « string of up to 6 alphanumeric characters
label tow value = string from (to P2 (#HFFFF)

label_high_value = string from_<label_low value> to 2°* . ] (#HFFFF)
low_value = string from 0 to 2 (#HFFFF)

high_value = swringfrom <label low value> to 2°* - 1 (#HFFFF)

CHARt Subsystem HP 18540A,D and 16541A,D
g-2 Programming Reference



CHARt

CHARt selector

The CHARU! selector is nsed as part of a compound header to access the
settings found in the State Chart menu.

Command Syntax: :CHARt

Example:  ouTPUT XXX;":CHART:VAXIS ‘A", '0°, 'g""

HP 16540A.D and 16541AD CHARt Subsystem
Programming Reference 9.3



ACCumulat

ACCumulate

Command Syntax:
Example:

Query Syﬁtax:
Returned Format:

Example;

CHARt Subsystem
g-4

command/query

The ACCumulate coramand allows you to control whether the chart
display gets erased between each individual run or whether subsequent
waveforms are allowed to be displayed over the previons waveforms.

The ACCumulate query returns the cuwrrent setting. The query always
shows the setting as the character "0" (off) or "1" (on).

{CHAREAGCCumutate  {{ON | 1} | {OFF | 0}}
QUTPUT XXX;" :CHART:ACCUMULATE OFF"
CHAR:ACCurnuiate?

[CHAREACCumulate] {011} <NL>

10 DIM String$ [100)

720 DUTPUT XXX:™:CHART:ACCUMULATE?"
30 ENTER XXX; String$

40 PRINT String$

50 END

HP 16540A,D and 16541A,D
Prograrmming Reference



HAXis

§
Note L.

Command Syntax:

where:

< state_low_value >
<state_high_value>
<label_name>
<labsi_jow_value >
<iabel_high _value>

Examples:

Query Syntax:

Returned Format:

Exaraple:

HP 16540A,D and 168541A.D
Programming Reference

HAXis

command/query

The HAXis command allows you to select whether states or a label’s
values will be plotted on the horizontal axis of the chart. The axis is scaled
by specifying the high and low values.

The shortform for STATES is STA. This is an intentional deviation from
the normal truncation rule,

The HAXis query returns the current horizontal axis label and scaling,

CHARtHAXIs {STAtes, <state_low_value >, <state_high_vaiue> |
<label_name>,<label_low_value >, <iabel_high_value>}

= integer from -16384 to 16384

integer from <stale_low_value > to + 16384

a string of up 1o 6 alphanumaeric characters

string from 0 to 2°%1 {(#HFFFF)

= string trom <label_fow value> to 2% {#HEFFF)

#

il

QUTPUT XXX;":CHART:HAXIS STATES, -1G0, 1o0"
QUTPUT XXX;™:CHART:HAXIS 'NAUJ®, '-BiI°, 'B11°"

{CHARLHAXIS?

[CHARt:HAXIS] {STAtes, <state_low_value>,<state_high_value> |
<label_name >, <label_low_vaiue >, <iabsi_high_value>}

10 BIM String${100]

20 CUTPUT XXX;":CHART:HAXIS?"
30 ENTER XXX: String$

40 PRINT String$

50 EXD

CHAR Subsystem
9-3



command/gquery

The VAXis command allows you to choose which label will be plotted on
the vertical axis of the chart and to scale the vertical axis by specifying the
high value and low value.

The VAXis query returns the current vertical axis label and scaling.

Command Syntax: CHARtVAXs <label_name>,<low_value >, <high_value >

where:
<label name> = astring of up to 6 alphanumeric characters
<low_value> = string from 0to 2%-1 (#HFFFF)
<high_vaiue> = sting from <low_value> to %1 (#HFFFF)

Examples:  DUTPUT XXX;":CHART:VAXIS 'SUML®, '0', '88'™
QUTPYUT XXX;":CHART:VAXIS 'BUS", '#HDOFF', '#H0500'™

Query Syntax: :CHARLVAXs?
Retumed Format; [CHARLVAXIs] <label name >, <low_value>, <high_value > <NL>

Example: 10 DIM String§[100]
20 DUTPUT XXX;":CHART:VAXIS?”
30 ENYER XXX; String}
40 PRINT String$
50 END

CHARt Subsystem HP 15540A,D and 16541A,D
8-6 Programming Reference



COMPare Subsystem 10

Introduction Commands in the state COMPare subsystem: provide the abilitytodo a
bit-by-bit comparison between the acquired data and a compare data
image. The commands are listed below;

COPY
DATA
CMASk
RANGe
RUNTi
FIND
MENU
LINE

& & 2 0 & & B O

HP 165404A,D and 16541A,D COMPare Subsystem
Programming Reference 10-1
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Figure 10-1. COMPare Subsystem Syntax Diagram

label_name = string of up to 6 characters

care_spec = string of characters "{*|.}..."

¥ = care

. = don’t care

line_num = integer from —16384 to + 16384

data_pattern = "{#B{0|1|X}... |
#01{0|11213]4]5]6]71X} ... |
#H{0|1{2|3|415]6|7i8|9|4|B|CID|E|FIX}... ]
{011)2|3]415]617|8|9}... }"

difference_occurence = integer from 1to 16384

start_dne = integer from —16384t0 + 16384

stop_line = integer from <stant_line> to + 16384

run_until_spec = {OFF |LT, <value> |GT, <value> |INRange, <value >, <value> |
OUTRange, <value>, <value > | EQual | NEQual}

value = real number

COMPare Subsystem HP 16540A,D and 16541A,D
10-2 Programming Reference



COMPare

COMPare selector

The COMPare selector is used as part of a compound header to access
the settings found in the Compare menu.

Command Syntax: :COMPare

Examnple: QUTPUT XXX;":COMPARE :FIND? B19”

HP 165408,D and 16541A,D COMPare Subsystem
Programming Reference 10-3



CMASk command/query

The CMASk (Compare Mask) command allows you to set the bits in the
channel mask for a given label in the compare listing image to "compares”
or "don’t compares.”

The CMASKk query returns the state of the bits in the channel mask for a
given label in the compare Listing image.

Command Syntax: COMPare:CMASk <label name>,<care_ spec>

where:

<label_name >
<care_spec>

il

a string of up to 6 alphanumeric characters

string of characters "{*].}..." (32 characters maximurr)
* = care

don't care

i

-

Example: DUTPUT XXX;":COMPARE:CMASK TEKIM', ' #x_  *x'n

Query Syntax: :COMPare:CMASK? <label name>
Returmned Format:  [COMPare:CMASK] <label_name >, <care_spec> <NL>

Example: 10 DIM String$[109]
20 OUTPUT XXX;":COMPARE :CMASK? *PODS"™
30 ENTER XXX; String$
40 PRINT Stringd
50 END

COMPare Subsystem HP 1654040 and 16541A,D
10-4 Programming Reference



COPY

COoPY command

The COPY command copies the current acquired State Listing into the

Compare Listing template. It does not affect the compare range or
channel mask settings.

Command Syniax: :COMPars:COPY

Example:  ouTPUT XXX;™:COMPARE:COPY”

HP 16540A,D and 16541A,D

COMPare Subsystem
Programming Reference
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DATA

Command Syntax:

where:

<iabel_name>
<Jine_num>
<data_pattern >

Examples:

COMPare Subsystem
10-6

command/query

The DATA command allows you to edit the compare listing image for a
given label and state row. When DATA is sent to an instrument where no
compare image is defined (such as at power-up) all other data in the
image is set to don't cares.

If <label name> is not specified, the left most label is assumed.

Because don't cares (Xs) are allowed in the data pattern, it must always
be expressed as a string. You may still use different bases; though don’t
cares cannol be used in a decimal number,

The DATA query returns the value of the compare Listing image for a
given label and state row.

:COMPare:DATA {[<label_name > ]<line_num>,<data_pattern>
[, <data_pattern>]... }

;1= a string of up 6 alphanumeric characters

o= jnteger from ~16384 fo + 16384

= EFB{OIX}. ..
#Q{0]1]213[41518]7iX} ... |
#H{0]1|2]3])4|5|6}7|8[9]|A|B|C|D|E|FIX}... ]
{0[112]13/4i5/6|718{9} ... }*

QUTPUT XXX;":COMPARE:DATA °"CLOCK', 42, '"#BO1IX10iX'"

QUTPUT XXX;":COMPARE:DATA 'OUT3', 0, '#HFF40""

OUTPUT XXX;“:COMPARE:DATA 129, °#BXX00', '#B1i0l’, '#B1OXX'"
QUTPUT XXX;":COMPARE:DATA -511, "4, "64°, "18", 2567, '8', "16'™

HP 16540A,D and 16541A,D
Programming Reference



DATA

Query Syniax:
Returned Format;

Example:

:COMPare:DATA? <label_name: <line_num>

[COMPare:DATA] <label_name>,<line_num >, <data_pattern> < NL >

16
15
20
25
30
35
40
45
50
55
60
&5
70

HP 16540A,D and 16541A,D

Programming Reference

Di¥ Label3{6], Response$[80]
PRINT "This program shows the values for a signal’s Compare listing”
INPUT “Enter signal labei: ", Label§

CUTPUT XXX;":SYSTEM:HEADER OFF™ Murn headers off (from responses)

QUTPUT XXX;™:COMPARE :RANGE?"

ENTER XXX; First, Last 'Read in the range's end-points

FRINT "LINE #", "VALUE of *; Label}

FOR State = First 70 Last !Print compare value for each state
QUTPUT XXX;":COMPARE:DATA? " & Label$ & "'," & VAL$(State)

ENTER XXX; Response$
FRINT State, Response§
REXT State

END

COMPare Subsystem
Ww-7



FIND query

The FIND query is used to get the line number of a specified difference
occurence (for example first, second, third) within the current compare
range, as dictated by the RANGe command. A difference is counted for
each line where at least one of the current labels has a discrepancy
between its acquired state data listing and its compare data image.

Invoking the FIND query updates both the Listing and Compare displays
so that the line number returned is in the center of the screen.

Query Syntax: COMPare:FIND? <difference_occurrence >

Returned Format:  [COMPare:FIND  <difference_occumence >, <fine_number> <NL>

where:
<difference_occurrence> = integer from 110 16384
<line_number> = integer from —16384 to + 16384

Exampier 10 DIM String$[100]
20 OUTPUT XXX;":COMPARE :FIND? 25"
30 ENTER XXX; String$
40 PRINT String$
50 END

COMPare Subsystem HP 18540A,D and 18541A,D
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RANGe

RANGe command/guery

The RANGe command allows you to define the boundaries for the
comparison. The range entered must be a subset of the lines in the aquire
memory.

The RANGe guery returns the current boundaries for the comparison.

Command Syniax: :COMPare:RANGe {FULL | PARTIal, <start fine>,<stop_fine>}

where:
<start ling> = integer from 16384 to 416384
<stop_line>  := integer from <start line> to + 16384

Examples:  QUTPUT XXX;":COMPARE:RANGE PARTIAL, -511, 5127
QUTPUT XXX;":COMPARE :RANGE FuULL”

Query Syntax: COMPare:RANGe?
Returned Formnat:  [COMPare:RANGe] {FULL | PARTIal, <start line>, <stop_line>}<NL>

Example: 10 DIM String${100]
20 DUTPUT XXX;":COMPARE :RANGET"
30 ENTER XXX; Stringd
40 REM  See if substring "FULL" sccurs in response string:
50 PRINT “Range is ™;
60 IF POS{Stringd, "FULL"} > O THEN PRINT "Full™ ELSE PRINT "Partial”
70 END

HP 16540A,D and 168541AD COMPare Subsystem
Programming Reference 16-8



RUNTII

RUNTIl

n!c'

Note

CORiFare Subsystem
10 - 10

command/query

The RUNTi (run until) command allows you to define a stop condition
when the trace mode is repetitive. Specifying OFF causes the analyzer to
make runs until either the STOP field is toucked or the STOP command is
issued.

There are four conditions based on the time between the X and O
markers. Using this difference in the condition is effective only when time
tags have been turned on (see the TAG command in the TRACe
subsystem). These four conditions are as follows:

The difference is less than (LT) some value,

The difference is greater than (GT) some value.
The difference is inside some range (INRange).
The difference is outside some range (OUTRange).

a B & @

End points for the INRange and OUTRange should be at least 10 ns apart
since this is the minimum tire resolution of the time tag counter.

There are two conditions which are based on a comparison of the
acquired state data and the compare data image. You can run until one of
the following conditions is true:

e Every channel of every label has the same value (EQUal).
e Any channel of any label has a different value (NEQual).

The RUNTI! instruction is available in both the LIST and COMPare
subsystems.

The RUNTIl query returns the current stop criteria for the comparison
when running in the repetitive trace mode.

HP 16540A,0 and 16541A.D
Programming Reference



RUNTII

Command Syntax: :COMPare:RUNTH {OFF| LT, <value > | GT, <value >
INRange, <value >, <value > |OUTRange, <value >, <valug > |EQUal [NEQual}

where:

<value> = real number from 9E¢ {0 + 969

Example:  0UTPUT XXX;™:COMPARE :RUNTIL EQUAL"
Query Syntax: :COMPare:RUNTI?

Retumed Format:  {COMPare:RUNTi) {OFF| LT, <value > {GT, <value >
INRange, <value >, <value > | OUTRange, <value >, <value > | EQUal INEQual} < NL>

Example: 10 DIM String$[100]
20 OUTPUT XXX;™:COMPARE :RUNTIL?"
30 ENTER XXX; String$
4C PRINT String$
50 END

HE 16540A.,D and 1854140 COMPare Subsystem
Programming Reference 10~ 11



LINE

Command Syniax:

where:

<iine_num_mid_screen >

Example:

Query Syntax:

Returned Format:

Example:

COMPare Subsysiem
ic-12

commmand/query

The LINE command allows you to scroll the compare listing vertically.
The command specifies the state line number relative to the trigger that
the analyzer will be highlighted at center screen.

The LINE query returns the line number for the state currently in the
box at center screen. '

:COMPare:LINE  <line_num_mid_screen>

= integer from -16384 1o + 16384
QUTPUT XXX;":COMPare:LINE 07

:COMPare: LINE?
[:COMPare:LINE] <line_num_mid_screen> <NL>

10 BIM Ln${100]

20 QUTPUT XXX;":COMPare:LINE?"
30 ENTER XXX;Ln}

40 PRINT in§

50 END

HP 16540A,D and 16541A,D
Programming Reference



MENU

MENU | command

The MENU command allows you to switch between the compare listing
and the compare difference listing.

Command Syntax: :COMPare:MENU {REFerence |DiFFerence}

Example OUTPUT XXX;":COMPare:MENU DIFFerence”

HP 16540A.0 and 16541A,D COMPare Subsystem
Programming Reference 10-13






SYMBol Subsystem 11

Introduction The SYMBol subsyster contains the commands that allow you to define
symbols on the controller and download them to the HP 16540A,D and

16541A D logic analyzer module. The commands in this subsystem are
listed below:

BASE
PATTern
RANGe
REMove
WIDTh

HP 16540A,D and 165414A,D SYMBol Subsystem
Programming Reference 11 -1
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Figure 11-1. SYMBo! Subsystemn Syntax Diagram

label mame = string of up to 6 alphanumeric characters

symbol_name = string of up to 16 alphanumenic characters

pattern_value = "{#B{0|1|X}... |
#0{01112|3}4|5|6|7|X}... |
#H{011{213|4]5{6|718|9|4|B|C|D|E|F|X}... |
{011]213]4|5{617|819}... }"

start_value = "{#B{0{1}... |
#0{0|1|2|3|415|6]7}... |
#H{0|1|2|3|4|5|6|7|819|4|B|CI|DIE|F}... |
{01112]3|4|5/617|819}...}"

stop_value = "{#B{0!I}... |
#0{01112|3]4|516|7} ... |
#H{011]2|3|4|51617|8|9|4|B|C|D|E|F}... |
{01112]314|5|61718]9}... }"

width_value = integer from 110 16

SYMBol Subsysiem HP 16540A,D and 16541A,0
11-2 Programming Reference



SYMBo!

SYMBol selector

The SYMBol selector is used as a part of a compound header to access
the commands used to create symbols.

Command Syntax: :SYMBo!

Example:  0UTPUT XXX;":SYMBOL:BASE ‘DATA', BINARY"

HP 1854045, 0 and 18541A,D SYMBol Subsystem
Programming Reference 11-2



command

The BASE command sets the base in which symbols for the specified label
will be displayed in the symbol menu. It also specifies the base in which
the symbol offsets are displayed when symbols are used.

g:’ BINary is not available for labels with more than 20 bits assigned. In this
Note %8 case the base will default to HEXadecimal.

Command Syntax: :SYMBol:BASE <label_name>,<base value>

where;
<label_name> : = string of up to 6 alphanumeric characters
<base value>  := {BiNary | HEXadecimal | OCTal | DEGimal | ASCii}

Example:  QUTPUT XXX;":SYMBOL :BASE 'DATA',HEXADECIMAL®

SYMBo! Subsystem HP 16540A,D and 16541A,D
i1-4 Prograrnming Reference



PATTern

PATTern command

The PATTern command aliows you to create a pattern symbol for the
specified label,

Because don’t cares (X’s) are allowed in the pattern value, they must

always be expressed as a string. You may still use different bases; though
don’t cares cannot be used in a decimal number.

Command Syntax: :SYMBol:PATTern <label_name >, <symbol_name >, <pattern_vaiue >

where:
<label_ name> = string of up o 6 alphanumeric characters
<symbol name > = string of up to 16 alphanumeric charactars
<paftern_value > = {FB{O[1|X}... ]

#Q{011(21314]5]6|7(X}. .. |
#H{0]112]314|5[6]718]9|AIBICIDIEIFIG .. . |
{0111213]4/5|6]71819} ... }"

Example:  QUTPUT XXX:":SYMBOL:PATTERN *STAT', °MEM RD', #HOIXX'"

HP 18540A,D and 18541A,D SYMBol Subsystem
Programming Reference 11 -5



RANGe

command

The RANGe command allows you to create a range symbol containing a
start value and a stop value for the specified Iabel. The values may be in
binary (#B), octal (#Q), hexadecimal (#H) or decimal (default). You
may not use "don’t cares” in any base.

Command Syntax: :SYMBol:RANGe <label name>,<symbol name>,<start value>, <stop_value >

where:
<label name> 1= slring of up to 6 alphanumeric characters
<symbol_name> = string of up to 16 alphanumeric characters

i

< start value> {#B{0}1}... 1]
#0Q{01112]3]4151817} ... |
#H{0|1]213]415|6|7{8|9IA[B|C|DIE|F}... |
{0]1{2|3}415|6|7|8{9}...}"
<stop_value> = "{#B{0[1}...]
#0{011]2|3]4]516]7} ...
#H{0]1]2]3]4|5]6|718]|9]|A|BIC|DIEIF} ... |
{01]213/4|51617(8]8} ... }*

Example:  QUTPUT XXX;":SYMBOL :RANGE "STAT', "10 ACC’,'0", '#HO0OF ™

SYMBol Subsystem

HP 18540A,D and 16541A,D
11-6
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REMove

REMove command

The REMove command deletes all symbols from a specified machine.

Command Syntax: :SYMBo::REMave

Exampie:  QUTPUT XXX;":SYHBOL:REMOVE"

HP 16540A,0 and 16541A,D SYMBol Subsystem
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WIDTh

command

The WIDTh command specifies the width (number of characters) in
which the symbol names will be displayed when symbols are used.

g]fg The WIDTh command does not affect the displayed length of the symbol
Note W offset value.

Command Syntax: :SYMBolWIDTh <iabel_name >, <width value>

where:
<label name> = string of up to 6 alphanumeric characters
<width_vaive> = integerfrom 110 16

Exarple:  OUTPUT XXX;":SYMBOL:WIDTH "DATA",9 ™

SYhiBol Subsystem HP 16854040 and 16541A,D
i1-8 Programiming Reference



DATA and SETup Commands A

Introduction The DATA and SETup commands are SYSTem commands that allow
you to send and receive block data between the HP 16540A,D and
16541A,D and a controller. Use the DATA instruction to transfer
acquired waveform data, and the SETup instruction to transfer instrument
configuration data. This appendix explains how to use these two
commands.

The DATA and SETup commands are useful for the following tasks:

® Re-loading a configuration into the logic analyzer

© Post-processing data in the controller.

The format and length of the data depends on the instruction being used
and the configuration of the instrument. The SYSTem:DATA section
describes each part of the data as it will appear when used by the DATA
instruction. The beginning byte number, the length in bytes, and a short
description is given for each part of the block data. This is intended to be
used primarily for post-processing of data in the controller.

llfl Do not change the data in the controller if you intend to send it back into
Note J the logic analyzer. Changes made to the data in the controller could have
unpredictable results when sent back to the logic analyzer.

HP 18540A,D and 165414A,D DATA and SETup Commands
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SYSTem:DATA

SYSTem:DATA

Note 53@

command/query

The SYSTem:DATA command transmits configuration and acquisition
memory data information from the controller to the 100 MHz State
analyzer. The SYSTem:DATA query returns this information.

The data sent by the SYSTem:DATA query reflect the configuration of
the analyzer when the last run was performed. Any changes made since
then through either front-panel operations or programming commands do
not affect the stored configuration.

The block data consists of bytes of information captured by the acquisition
chips. The number of bytes depends on the analyzer configuration and
the information captured. Care should be taken when transferring the
data string into the logic analyzer. Since no parameter checking is
performed, out-of-range values could cause instrument lockup.

The <block data™> parameter can be broken down into a

< block length specifier> and a variable number of <section>s. The

< block length specifier> always takes the form #8DDDDDDDD. Each
D represexts a digit (ASCII characters "0” through "9"}. The value of the
exght digits represents the total length of the block (all sections). For
example, if the total length of the block is 14522 bytes, the block length
specifier would be "#800014522",

Each <section> consists of a <section header> and <section data>.
The <section data> format varies for each section and may be any
length. For the DATA instruction, there is only one section, which is
composed of a data preamble followed by the acquisition data. This
section will vary in byte length depending on the analyzer configuration.

DATA and SETup Commands HP 18540A,D and 16541A,D
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Command Syntax:
Example;

where:

< biock data >

< block langth specifier >
<length >

< saction >

< saction header >
<section data>

:5YSTem:DATA <block data>

OUTPUT XXX;":SYSTEM:DATA" <block data>

fl

< block length specifier > <section > ...
#& <length >

the total length of ali sections in byte format (must be represented with § digits)

< section header > < saction data>

16 bytes, described on the following page

format depends on the analyzer configuration

|§¢l The total length of a section is 16 (for the section header) plus the length
Note i of the section data. So when calculating the value for <length >don't
forget to include the length of the section headers.

Query Syntax:
Returned Format:

HP-IB Example:

(SYSTem:DATA?

[:SYSTem:DATA] <block data> <NL>

i
20
30
49
50
60
70
a0
9¢

OIM Biock$ [32000] { allocate enpugh memory for block data

DIM Specifier$i?]

OQUTPUT XXX;":EQI ON"

QUTPUT XXX;™:SYSTEM:HEADER OFF"
QUTPUT XXX;":SELECT 5"

OQUTPUT XXX;":SYSYTEM:DATA?"

ENTER XXX USING "#,2A";Specifier$
ENTER XXX USING ™#,8D";Blocklength
ENTER XXX USING "-K";Block$

100 END

HP 16540A,D and 16541AD

Programming Relerence

t
t

select medule

send data query

read in #8

read in block length
read in data
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Section Header The section header uses bytes 0 through 15. The 16 bytes of the section
Description header are as follows:

0-9 10 bytes - section name. Example, "NAME "

mﬂ There must be 10 characters used in the section name. In the following
Note 'g example, 4 letters followed by 6 spaces are used for the name.
Example, "NAME ",

10 1 byte - not used.
11 1 byte - module ID (40 for the HP 16540A,D).
12-15 4 bytes - number of bytes in < section data> + 16 bytes.

Section Data  For the SYSTem:DATA command, the <section data> parameter
Description  consists of two parts. The first part is 44 bytes of data preamble
information. The data preamble documents the analyzer configuration.
The second part is a variable number (depending on analyzer
configuration) of bytes of acquisition data.

The data preamble and the acquisition data are described in the following
two sections.

Data Preamble The data preamble gives information describing the analyzer
Description  configuration including the type of data captured and where the trace
point occurred in the data.

DATA and SETup Commands HP 16540A,D and 18541A,D
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The preamble consists of the following 44 bytes:

0-1 2hbytes - Instrument ID.

2-3 2 bytes - Revision Code,

ml The values stored in the preamble represent the captured data currently
Note stored in this structure and not what the current configuration of the
analyzer is, For example, the mode of the data (byte 4) may be STATE,
while the current setup of the analyzer is TIMING.

4 1byte - data format mode is represented with the following values:

1 = timing
2 = state
3 = SPA

5 1byte - number of pods in the analyzer configuration. This number will be
between 1 and 13.

&-7 2bytes - number of valid states. This number will be between 0 and 16384,
8 1 byte - real trace point seen:
1 = Yes, a trace point was seen.
0 = No, a trace point was forced.
9 1byte - not used.
10 -11 2 bytes - trace point location. This number will be between 0 and 16384,
12-19 8 bytes - not used.
20 1 byte - tagging mode:

1 = time tags.
0 = state tags.

HP 18540A,D and 16541A,D DATA and SETup Commands
Frogramming Reference A-5



SYSTem:DATA

21-33 13 bytes - pod clocking identification. The next 13 bytes will hold a value
of either 0 or 1. A "0"identifies a master clock is assigned to the pod,
while a "1" identifies a slave clock. If a slave clock is assigned to an
expander card, all three pods are assigned a"1".

Bytes 21 through 33 are assigned values from the top according to the
number of pods in the configuration. As an example, if there are two
expanders (a total of 7 pods with the master), bytes 21 - 27 would have a
value of 1 or 0. Bytes 28 - 33 would be don’t cares which become "0".

The chart below will help illustrate how bytes 21 - 33 are assigned. The
expander location descriptions such as "top" or "2nd bottom" are with
respect to their relative position within the mainframe.

MASTER MASTER MASTER MASTER
BYTE AND AND AND AND MASTER
FOUR THREE THO ONE ONLY
EXPANDERS | EXPANDERS EXPANDERS EXPANDER
21 MASTER
00 TOP ToR
22 | EXPANDER EXPANDER EXPANDER EXPANDER
23
21 onp ToP MIDBLE BOTTOM MASTER
2% | EXPANDER EXPANDER E XPANDE R
26
25| EXPANDER EXPANDER
28 MASTER UNUSED
31 BOTTOM
3| EXPANDER
33 MASTER

1854E22

Figure A-1. Clock ldentification

34 - 41 8 bytes - sample period. This is a 64 bit binary number that represents the
ps/sample. For an example:

The binary number
(GOGO0GO00C0000C0000000C0000000000000000000000000001001 1100010000)

Is equal to (10,000)10 which is equal to 10 ns/sample,

42 -43 2 bytes - unused.

DATA and SETup Commands HP 16540A,D and 16541A,D
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Acquisition data The number of bytes in the acquisition data will vary depending on the
Description number of pods in the configuration. However, the total number of bytes
can be calculated as:

Byte 44 through (number of valid states X number of pods X.2) + 44 - 1

The order in which bytes of acquisition data is sent to the controller from
the analyzer is represented below. MS = most significant and LS = least
significant.

For (first valid state) to (last valid state)
For (top expander card) to (bottom expander card)
MS data byte from pod 3
LS data byte from pod 3
MS data byte from pod 2
LS data byte from pod 2
MS data byte from pod 1
LS data byte from pod 1
Next expander card
MS data byte from master pod
LS data byte from master pod
Next valid state

HP 16540A,0 and 1654140 DATA and SETup Commands
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Time tag data Immediately following the acquisition data will be the beginning of time
Description  tag data. The number of bytes will vary depending on the number of pods
in the configuration. However, the total number of bytes can be
calculated as:
Byte  (number of valid states X numberof pods X 2) + 44
Through
Byte  (number of valid states X numberof pods X 2) + 44
+ (number of valid states X 8) - 1
The order in which bytes of time tag data is sent to the controller from the
analyzer is represented below. MS = most significant and LS = least
significant.
For (first valid state) to (last valid state)
MS time tagged byte
2nd MS time tagged byte
3rd MS tirne tagged byte
4th MS time tagged byte
4th LS time tagged byte
3rd LS time tagged byte
2nd LS time tagged byte
LS time tagged byte
Next valid state
DATA and SETup Commands HP 16540A,D and 165414,D
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SYSTem:SETup command/query

The SYStem:SETup command configures the logic analyzer module as
defined by the block data sent by the controlier.

The SYStem:SETup query returns a block of data that contains the
current configuration to the controller.

There are three data sections which are always returned:
(These are the strings which would be included in the section header.)

¢ "CONFIG *
e 'DISPLAY1 "
s 'BIG_ATTRIB"

Additionally, the following sections may also be included, depending on
the user’s application:

e "SYMBOLS *
e "SPA DATA *
s “INVASM

o "COMPARE *

iz There must be 10 characters in the section name. In the following
Note @ example, 7 letters with 1 underscore followed by 2 spaces are used for the
section name.
Example, "SPA_DATA *.

HP 16540A,D and 16541A,D DATA and SETup Commands
Programming Reference A-9



SYSTem:SETup

Command syntax:

where:

< block data >

< block length spacifier
<length >

< section >

< section header >

< section data>

.
Note LS

Example:

Query Syntax:

Returned Format:

:SYStem:SETup  <block data >

:t= < block length specifier > <section> ..,
= #8<length>
= the total length of all sections in byte format {must be represented with 8 digits)
1= «<section header > «<section data >
1= 16 bytes in the following format;
10 bytes for the section name
1 byte reserved
1 byte for the moduls 1D code (40 for the logic analyzer)
4 bytes tar the length of the section data in bytes
1= format depends on analyzer configuration

The total length of a section is 16 (for the section header) plus the length
of the section data. So when calculating the value for <length>, don’t
forget to include the length of the section headers.

DUTPUT XXX;VSETUP™ <block data>

:3YStem: SETup?

[[8YStem:SETup] <block data> <NL>

HP-IB Example: 10 BIM Biock${32000] t allocate enough memory for block data

20 DIM Specifiers (7]
30 OUTPUT XXX;™:EDI ON™
&0 QUTPUT XXX;":SYSTEM:HEADER OFF™
50 OUTPUT XXX, ":SELECT 4" I select module
80 QUTPUT XXX;™:SYSTEM:SETUPT?™ ! send sefup query
70 ENTER XXX USING "#,2R";Specifierd ! read in #8
B0 ENTER XXX USING "§,8D";Blocklength ! read in block Jength
S0 ENTER XXX USING "-K";Block$ ! read in data
100 END

DATA and SETup Commands HP 1685404,D and 16541A,D
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ACCumulate command/query

Acquisition data

B

BASE command

Block data

Block length specifier
Block length specifier
BRANCch command/query

C

CARDcage query
Chart selector
Chart Subsystem
CLOCk command/guery
CMASk command/query
COLumn command/query
command

ACCumulate

BASE

BRANCch

CLOCK

CMASk

COLumn

COMPare

HP 16540A,D and 16541A,D

Programming Reference

7-4, 8-7,9-4
AT

11-4
A-2
A-2

5-5-57

14

9-3

9-1

4-4

10-4

6-6 - 6-7

7-4,8-7,9-4
114

5-5

2-3, 4-4
10-4

6-6

10-3

COPY
CTHReshol
DATA

DELay
FIND
HAXis
INSert
LABel
LINE
MASTer
MENU
MESE
MINus
MMOQODe
NAMe
OCONdition
OPATiem
OSEarch
OTAG
OTIMe
OVERIlay
FPATTern
PLUS
PRINt
RANGe

REMove

RESTart
RMODe
RUNTi
SCHart
SELect
SEQuence
SETHold

10-5
412

10-6, A-2
3-9,7-5, 8-8
5-8

9-5

7-6, 8-9

45

3-8, 6-10

4.7

1-5

1-11

8-11

6-11, 8-12
22

8-13

6-13, 8-14
6-14, 8-16
6-16
3-6,8-17
8-18

115

8-19

1-6

3-10, 5-10, 7-7
8-20, 10-9, 11-6
4-8,6-19, 7-8
8-21, 11.7
512

1-6

6-18, 8-22, 10-10
9-3

1-2,1-5

5-14

413

Index - 1



SETup A-9
FORmat 4.3
SLAVe 4-9
LISt 6-5
STARt 1-5
STOP 1-5
STORe 5-15
SWAVeform 7-3
SYMBol 11-3
SYSTem:DATA A-l- A2
SYSTem:PRINt 1-6
SYSTem:SETup A-1, A8
TAG 5-17
TERM 5-19
THReshold 411-4-13
TYPE 2-3
VAXis -6
WIDTh 11-8
WLISt 33
XCONdition 8-29
XPATtern 6-26, 8-31
XSEarch 6-27, 833
XTAG 6-29
XTIMe 3-7,8-34
Comsnand Set Organization 1.7
COMPare selector 10-3
COMPare Subsystem 10-1
CONFig Subsystem 2-1
CONFig selector 2-2
COPY command 10-5
D
DATA A-2
State (no tags) A-8
State (either time or state tags) A-8
Data and Setup Commands A-1
Data block
Acquisition data A7
Data preamble A4
Index - 2

Section data

Section header
DATA command/query
Data preamble
DATA query
DELay command/query

F

FIND command/query
FIND guery

FORMat selector
FORMat Subsysterm

H

HAXis command/query

INSert command

INTerlzave
INTermodule Subsystemn

L

LABel command/query
LINE command/query
LIST selector

LIST Subsystem

A4

A-4

10-6 - 10-7
A4

6-8

3-9,7-5, 8-8

5-8-59
10-8

4.3

4-1

8-5

7-6, 8-9 - 8-10,
3-15

6-9

1-6

4-5-4-6
3-9,6-10, 10-12
6-5

6-1

HP 16540A,D and 18541A,D
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M

MACHIne Subsystem
MASTer command/gnery
MENU

MESE command/query
MESR query

MINus command
MMEMory Subsystem
MMODe command/query
Module Status Reporting

N

NAME command/query

O

OCONdition command/query
OPATtern command/query

OSEarch command/query
(O5Tate query

OTAG command/query
OTiMe command/query
OVERIlay command

p

PATTern command
PLUS command
Preamble description

HP 1684048.D and 16541A,D
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2-1
47

1-5, 10-13
1-11

1-13
3-17,8-11
1-6

6-11, 8-12
1-10

8-13
6-13,8-14
8-15
6-14, 8-16
3-5,6-15
6-16
3-7,8-17
3-14, 8-18

11-5
3-13, 8-19
A4

Query

ACCumulate
BRANCch
CARD-cage
CLOCk
CMASk
COLumn
CTHReshold
DATA
CELay
ERRor
FIND
HAXis
L.ABel
LINE
MASTer
MENU
MESE
MESR
MMODe
NAME
QCONdition
OPATtern
QOSEarch
OSTate
OTAG
OTIMe
PRINt

RANGe

RESTart
RMODe
RUNTI]
SEQuence
SETHold
SETup

7-4,8-7,9-4
5-5

1-4

4-4

10-4

6-6

4-12

6-8, 10-6, A2
3-9,7-5,8-8
16

5-8,10-8

9-5

4.5

3-8, 6-10, 10-12
47

15

1-12

1-13

6-11, 8-12
22

8-13

6-13, 8-14
6-14, 8-16
3.4,6-15
6-16
3-6,8-17

16

3-10, 5-10, 7-7
8-20, 10-9
5-12

1-6

6-18, 8-22, 10-10
5-14
3-13
A-14
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SLAVe 49

SPERiod 8-24
STORe 5.15 S
SYSTem:DATA A-2
SYSTem:ERRor 1-6
SYSTem:PRINt 1-6 g’gga" gelgcmr g'?
SYStem:SETup A-14 art Subsystem .
Section data A4
TAG 5-17 Section data ) Ao
TAVerage 6-20, 8-25 ection data torma :
Section header A4
TERM 5-19 SELe 1.5
THReshold 411-413  CEe0 q >
TMAXimum 6-21, 8-26 Lect comman 1-
TMINimum 622, 827 SEQuence command/query 5-14
SETHold 3-13
TYPE 2-3
VAXis 9-6 SETup A9
SFORmat selector 4.3
VRUNs 6-23, 8-28
- SFORmat Subsystem 4-1
XCONdition 8-29
SLAVe command/query 49-4-10
XGOTag 6-24
. SLISt selector 6-5
X0Time 8-30 SLISt Sub 61
XPATtern 6-26, 8-31 PEI;. > system 4
XSEarch 6-27,8-33 g'r od query iy
XSTate 3-5, 6-28 d[ 1-
XTAG 6-29 State . As
XTIMe 3.7,8-34 w?t either e or state tags -
without tags A-8
STOP 1-5
R STORe command/query 5-15-5-16
STRace selector 5-4
STRace Subsystem 5-1
RANGe command 11-6 Subsystem
RANGe command/query 3-10, 5-10- 5-11, COMPare 10-1
7-1, 8-20, 10-9, CONFig 2-1
i1-6 CHARt 9-1
REMove command 3-12, 4-8,7-8, FORMat 4-1
8-21,11-7,6-19 LIST 6-1
RESTart command/query 5-12 - 5-13 TRACe 5-1
REMODe 1-6 SWAVeform 7-1
RUNTi command/query 6-18, 8-22 SYMBol 11-1
8-23 TWAVeform 8-1
10-10 - 10-11 WLISt 3-1
SWAVeform selector 7-3
SWAVctorm Subsystem 7-1
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SYMBol selector
SYMBol Subsystem
SYSTem:DATA
SYSTem:ERRor
SYSTem:PRINt
SYStem:SETup

T

TAG command/query
TAVerags query
TERM command/query
THReshold command/query
Time tag data
TMAXimum query
TMINimum query
TRACe selector
TRACe Subsystem
TWAVeform selector
TWAVeform Subsystem
TYPE command/query

Vv

VAXis command/query
VRUNs query

W

WIDTh command
WILISt selector
WLISt Subsystem
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11-3
11-1
A-2

1-6
A9

5-17-5-18
6-20, 8-25
5-19-5-20
4-11-4.12
A-8

621, 8-26
6-22, 8-27
5-4

5-1

8-6

8-1

2-3

6-23, 8-28

11-8
34
31

X

XCONdition command/query
XOTAG query

XOTime guery

XPATtern command/query

XSEarch command/query
XSTate query

XTAG command/query
XTIMe command/query

8-29

6-24

3-18, 8-30
6-26
8-31-832
6-27,8-33
3-6,6-28
6-29
3-8,8-34
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