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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 ane year from date of shipment. During
warranty period, Hewlett-Packard Company will, at its option, sither
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 Hewiett-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 Hewlett-Packard service travel area. Outside
Hewlett-Packard service travel arcas, 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 roumd trip travel expenses.

For products retnrned 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 10 Hewlett-Packard from another country.

Hewlett-Packard warrants that its software and firmware designated by
Hewiett-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 uminterrupted or error free.

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

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



Exclusive Remedies

Agslgtance

Certlification

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 costomer assistance
agreements are available for Hewlett-Packard products.

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

Hewleti-Packard Campany 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 Burean of Standards, to the extent allowed by the
Burean's calibration facility, and to the calibration facilities of other

This product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the product
safe, the mformation, cautions, and warnings in this manual most 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 manual 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.
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List of Effective Pages
“

The List of Effective Pages gives the data 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 cdition of the manual is printed, the change dates are removed from
the bottom of the pages and the new edition date is kisted in Printing

History and on the title page.
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Programming the HP 16510B 1
L e

Introduction

This manoal combined with the HP 165004 Programming Reference
manual provides you with the information needed to program the HP
16510B logic analyzer module. Each module bas its own mannal to
supplement the mainframe manual since not all mainframes will be
configured with the same modules.

About This
Manual

HP 165108
Programming Reference

This manual is organized in fourteen chapters. The first chapter contains:
¢ General information and instructions to help you get started

¢ Mainframe system commands that are frequently used with the logic
analyzer module

o HP 16510B Logic Analyzer command tree
¢ Alphabetic command-to-subsystem directory.

Chapter two contains modnle level commands. Chapters three through
fourteen contain the subsystem commands for the logic analyzer.

Appendix A contaims information on the SYSTem:DATA and
SYSTem:SETup commands for this module,

Error messages for the HP 16510B are included in generic system error
messages and are in the HP 165004 Programming Reference manual.

Programming the HP 185108
1-1



Programming This chapter introduces you to the basic command structure used to

the HP 16510B program the logic analyzer. Also included is an example program that
sets np the timing analyzer for the measurement described in chapter 7 of

LOQ'C Analyzer the Front-pariel Operating Reference manual for the HP 16510B.

Selecting the Module Before you can program the logic analyzer, you must first "select” it. This
directs your commands to the logic analyzer.
To select the module, use the system command :SELect followed by the
numeric reference for the slot location of the logic analyzer (1...5 refers to
slot A_F respectively). For example, if the logic analyzer is in slot E, then
the command:
:SELect 5
would select this module. For more information on the select command,
refer to the HP 165004 Frogramming manual.
Programming the A typical logic analyzer program would:
Logic Anaiyzer

e select the appropriate module
¢ npame a specified analyzer
» specify the analyzer type
e  assign pods
e assign labels
e sets pod thresholds
o specify a trigger condition
e sctup the display
s specify acquisition type
e start acquisition
The following example program scts up the logic analyzer to make the
simple timing measurement described in chapter 7 of the HP 165108
Front-panel Operation Reference manual.

Programming the HP 165108 HP 165108
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Example Program: 10 OUTPUT XXX;":SELECT 5"
20 OUTPUT XXX;":MACH1:NAME 'DRAMTEST'™

30 OUTPUT XXX;™:MACH1:TYPE TIKING™

40 OUTPUT XXX;“:MACH1:ASSIGN 1™

S50 OUTPUT XXX;":MACHI1:TFOR:LABEL ‘RAS',POS,#BOCO1™
60 OUTPUT XXX;™:MACHI:TFOR:LABEL 'CAS',POS,#B001C™
70 OUTPUT XXX;™:MACHL:TFOR:THRESHOLD1 TTL"

80 OUTPUT X)XX;™:MACH1:TTRACE:EDGE 'RAS','F'"

90 OUTPUT XXX ;" :MACH] : TWAVEFORM:RANGE 2E-B"

100 QUTPUT XxX;™:MENU 5,3"

110 OUTPUT X00(;™:RMODE SINGLE™

120 QUTPUT XOOX; " :START™

130 END

Note s The three Xs (XXX) after the "OUTPUT" statements in the previous
examples refer to the device address required for programming over
either HP-IB or RS-232C, Refer to your controller manual and
programming language reference manual for information on initializing
the interface.

Program Comments Line 10 selects the logic analyzer in slot E.
Line 20 names machine (analyzer) 1 " DRAMTEST".
Line 3) specifies machine 1 is a timing analyzer,
Line 40 assigns pod 1 to machine 1
Lines 50 and 60 set up the Timing Format menu by assigning two labels
(RAS and CAS), assigning 2 polarity and channels to the labels.
Line 70 sets the threshold of pod 1 to TTL.
Line 80 selects the trigger condition for the timing analyzer.
Line 90 sets the range to 2 us (10 times s/dv).
Line 100 changes the on-screen display to the Timing Waveforms meau.
Line 110 specifies the Single nin mode.
Line 120 starts data acquisition.

For more information on the specific logic analyzer commands, refer to
chapters 2 through 14 of this manual,

HP 18510B Programming the HP 185108
Programming Reference 1-3



Mainframe
Commands

CARDcage?
Query

Example:

These commands are part of the HP 16500A mainframe system and are
mentioned here only for reference. For more 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 arc 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 16510B logic analyzer is 31. 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 instalied, which card has the controlling software
for the module, and where the master card is located. .

12,11,-1-131,2,2005

A returned string of 12,11,-1-131,22.0,0,5 means that an osclloscope
timebase card (ID number 11) is loaded in siot B and the oscilloscope
acquisition card (ID munber 12) is loaded in slot A. The next two slots (C
and D) are empty (-1). Slot E contains a logic analyzer module (ID
number 31).

The next group of numbers (2,2,0,0,5) indicate that a two card module is
installed in glots 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 digit (5) m this group indicates a single module card is loaded m
slot E. Complete information for the CARDcage query is in the HP
165004 Programming Reference mamal.

Programming the HP 166108 HP 185108
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MENU
Command/query

Note #

SELect
Command/query

STARt
Command

STOP
Command

HP 185108
Programming Reference

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

For the HP 16510B Logic Analyzer:

X,0 - State/Timing Configuration
X.1-Format 1

X.2- Format 2

X3-Tracel

X4-Trace?

X,5 - Listing/Waveform 1

X.6 - Listing/Waveform 2

X.,7 - Mixed Display

The menus of an "OFF" machine and Mixed Display are not available
when only one analyzer is tarned om,

The SELect command selects which module or intermodule will have
parser control. SELect 0 selects the intermoduie, 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 carrently selected
module,

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

Programming the HP 185108
1-5



Note # STARt and STOP are Overlapped Commands. Overlapped Commands

RMODe

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

For more information see *OPC and *WAI commands in Chapter 5 of the
HPF 165004 Frograrnming Reference manual.

The RMODe command specifies the run mode (gingle or repetitive) for a

Command/query 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.
SYSTem:ERRor? The SYSTem:ERRor query returns the oldest error in the error queue.
Query In order to return all the errors in the ervor qoeus, a simple FOR/NEXT
loop can be written to query the queue umtil all errors are returned. Once
all errors are returned, the query will return zeros.
SYSTem:PRINt 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 commumication interface.
MMEMory The MMEMory Subsystem provides access to both internal disc drives for
Subsystsm  loading and storing configurations.
INTermodule The INTermodule Subsystem commands are used to specify intermodule
Subsystern  arming between multiple modules.
Programming the HP 185108 HP 185108
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Command Set  The command set for the HP 165108 is divided into module level
ti commands and subsystem commands. Module level commands are listed
Organiza on in Chapter 2 and cach of the subsystem commands are covered in their
individual chapters starting with Chapter 3,

Each of these chapters contains a description of the subsystem, 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 LABEL
and the shortform is LAB. Each of the commands contain a description
of the command and its arguments, the command syntax, and a

programming example.

Figure 1-1 on the following page shows the command tree for the HP
16510B logic analyzer module. The (x) by the SELect command at the top
of the tree represents the slot number where the logic analyzer module is
installed. The number may range fram 1 through 5, representing slots A
through E, respectively.

HP 185108 Programming the HP 16510B
Programming Reference 1-7



SELECT(x)

ARMLine PPC[)\Vcr MA!CHine{ 1}2): W_Il.llsr
RMODe OSTate
STAR1 ARM OTIMe
STOP ASSign XSTate
AUTOscale XTIMe
NAME
TYPE
1
COMPare: | SFORmat: STRace SYMBOL: TTRace:
! ' ! ! ! !
COPY cLoc BRANch BASE ANODe
CMASK LABet FIND PATTem DURation
DATA LABel PREStare RANGe EDGE
FIND MASTer RANGe REMove GLITch
RANG: REMove RESTart WIDTh PATTers
RUNTII SlAVe SEQuence
THReshold | STORe
TAG
TERM
SCHan: SLISt: SWAVeform: TRORMat TWA Veform:
ACCumuiaie CO]I_umn AClnmu]lt: LAlLl ACJ:mnh::
HAXis DATA DELzy REMove DELsy
VAXis LINE INSent THReshold INSert
MMODe RANGe MINus
OPATtern REMove MMODe
OSEarch OCONdition
OSTate OPATeern
OTAG OSEarch
RUNTH OTIMe
TAVenge OVERlsy
TMAXimum PLUS
TMINmmum RANGe
VRUNs REMowe
XOTag RUNTU
XPATierm SPERind
XSEarch TAVemge
XSTate TMAXimim
XTAG TMINimum
VRUNs
XCONdition

Figure 1-1. HP 185108 Command Tree

Programming the HP 165108
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Table 1-1. Alphabetical Command-to-Subsystem Directory

Command Where used Command Where used
ACCumulate SCHart, SWAVeform, TWAVeform | PATTerm  SYMBol, TTRace
AMODe TTRace PLUS TWAVeform
ARM MACHine PPOWer Module Level
ARMLine  Module Level PREStore STRace
ASSign MACHine RANGe COMPare, STRace, SWAVeform,
AUToscale MACHine SYMBol, TWAVefarm
BASE SYMBol REMove SFORmat, SWAVeform, SYMBol,
BRANCch STRace TFORmat, TWA Veform
CLOCk SFORmat RESTart STRace
COLumn SLISt RUNTil COMPare, SLISt, TWAVeform
COPY COMPFare SEQuence STRace
CMASk COMPare SLAVe SFORmat
CPERiod SFORmat SLISt Module Level
DATA COMPare, SLISt SPERiod TWAVeform
DELay SWAVeform, TWAVeform STORe STRace
DURation TTRace TAG STRace
EDGE TTRace TAVerage SLISt, TWAVeform
FIND COMPare, STRace TERM STRace
GLITch TTRace THReshold SFORmat, TFORmat
HAXis SCHart TMAXimum SLISt, TWAVefarm
INSert SWAVeform, TWAVeform TMINimum SLISt, TWAVeform
LABel SFORmat, TFORmat TYPE MACHme
LINE SLISt VAXis SCHart
MACHine Module level VRUNs SLISt, TWAVeform
MASTer SFORmat WIDTh SYMBol .
MINus TWAVeform WLISt Module level
MMODe SLISt, TWAVeform XCONdition TWAVeform
NAME MACHine XOTag SLISt
OCONdition TWAVeform XOTime TWAVeform
OPATtern  SLiSt, TWAVeform XPATtern SLISt, TWAVeform
OSEarch SLISt, TWAVeform XSEarch  SLISt, TWAVeform
OSTate SLISt, WLISt XSTate WLISt, SLISt
OTAG SLISt XTAG SLISt
OTIMe TWAVeform, WLISt XTIMe TWAVeform, WLISt
OVERlay TWAVeform
HP 16510B Programming the HP 18610B
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Module Status Each module reports its status 1o the Module Event Status Register

Reporung (MESR < N > ) which m turn reports to the Cambincd Event Status
Register (CESR) in the HP 16500A mainframe (see HP 165004
Programming Reference manual chapter 6). The Module Event Status
Register is enabled by the Module Event Status Enable Register
(MESE<N>).

The MESE < N> and MESR < N> mstructions are not used in
conjunction with the SELect command, so they are not listed in the
HP 16510B’s command tree.

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

Module Event
Siotus Regisiar

|

!

Y

Module

Comb ined
Event Stotus Regisler

Mainframe

¥

Slatus Byle Register

HR00/8L23

Figure 1-2. Module Status Reporting

Programming the HP 165108 HP 165108
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MESE<N>

e
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 im the
MESR register. A one in the MESE will enable the corresponding bit in
the MESR, 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.

The MESE query returns the current setting.
Refer to tzble 1-2 for information about the Module Event Status register
bits, bit weights, and what each bit masks for the module. Complete
information for status reporting is in chapter 6 of the HP 165004
Programming Reference manual
Command Syntax: :MESE<N:> <enable_mask:>
where:

<N> = {1|2|38]4|5} number of siot in which the module reskies
<enable_mask> = |nteger from 0 to 265

Example: OUTPUT XXX;":MESES 1™

HP 165108 Programming the HP 185108
Programming Reference -1



MESE<N>

Query Symtax: MESE<N>?
Retumed Format: [:MESE<N>]<enable_mask:> <NL>

Example: 10 OUTPUT XXX;™:MESE5?"
20 ENTER XXX; Mes
30 PRINT Mes
40 END

Table 1-2. Module Event Status Enahle Reglater

Module Event States Enable Register
(A" enables the MESR bit)
Bit Weight Exnables

7 128 Not used

6 64 Not used

5 32 Not used

4 16 Not used

3 8 Not used

2 4 Not nsed

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 HP 1851t0B HP 18510B
1-12 Programming Reference



MESR<N>

Note 13

Query Syntax:
Retumed Format:
where:
<N>
< Biatus >
Example:
HP 185108

Programming Reference

MESR<N>

Query

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

Reading the register clears the Module Event Status Register,

Table 1-3 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 L...5 refers to the module in slot A...E respectively.
‘MESR<N>?

[MESA<N:>}<statug> <NL>

1= {1]2(3]4|5} number of slot in which the module resides
1= meger from 0 o 255

10 OUTPUT XXX ;"™ :MESRS?"
20 ENTER X)O[; Mar

30 PRINT Mer

40 END

Programming the HP 185108
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MESR<N>

Table 1-3. Module Event Status Register

Modole Event Status Register
Bht Welght Condition
7 128 Not used
6 64 Not used
5 32 Not used
4 16 Not used
3 8 Not used
2 4 Not vused
1 2 1 = Run umtil satisified
0 = Run umtil not satisified
0 1 1 = Measurement complete
0 = Measurement not complete
Programming the HP 165108 HP 18510B

1-14 Programming Reference



Module Level Commands 2
h .

introduction The logic analyzer Module level commands access the global functions of
the HP 16510B logic analyzer module. These commands are:
e ARMLine
o MACHine
o PPOWer
e WLISt
Y

r N Yy
Y

@—m——[ spoce H machine_num ]I_ -

—={ ARML ine? j—

MACH | ne ﬁ o @ arm_porm
o l—ﬁ(ASSign -

OEE i gnoparm f

]

e{ AUToaceole ,‘r o
TYPE type_porm o=

;

sfermal_cmds

O
SLISt C: r»] atist_cmos

ﬁ

SWAVeform

Figure 2-1. Module Level Syntax Diagram

HP 16510B Module Level Commands
Programming Reference 2-1



compor e_cmds |

TFORmo L tformat_cmds |

TwAVeform

tiroce_omds

twavaform_cmds

PPOWer
WLISH ~_~ OSTuteH oEloke_poarm i

XSTolSH xstote_parm E o=
OTIMe)——| otime_porm—Jl

x Lime_parm f

machine_num = MACHine{1|2) me
arm_parm = arm paramelers (see chapter 3)

assign_parm = assignment parameters (see chapter 3)

name parm = name parareters (see chapter 3)

type_parm = iype parameters (see chapter 3)

sformat_cmds = state format subsystem commands (see chapter 5)
strace_cmds = state trace subsystern commands (see chapter 6)

slist cmds = state list subsystern commands (see chapter 7)
swaveform_cmds = state waveform subsystem commands (see chapier 8}
schart cmds = state chart subsystem commands (see chapter 9)
compare_cmds = compare subsystem commands (see chapter 10)
tformat_cmds = timing format subsystem commands (see chapter 11)
ttrace_cmds = timing trace subsystern commands (see chapter 12)
twaveform_cmds = timing waveform subsystem commands (see chapter 13)
symbol_unds symbol subsysterm commands (see chapter 14)
ostate_parm = Ostate parameters (see chapter 4)

xstate_parm = Xstate paramneters (see chapter 4)

otime_parm = Otime parameters (see chapter 4)

xtime_parm = Xtime parameters (see chapter 4)

Figure 2-1. Module Level Syntax Diagram (continued)

Module Level Commands HP 18510B
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ARMLine

oto &)

Command Syntax:
wherg:
<N>
Exampie:
Query Syntax:
Retumed Format:
Example:
HP 165108

Programming Reference

ARMLine

command/query

The ARMLine command selects which machine generates the arm out
signal on the IMB (intermodule bus).

This command is only valid whea two analyzers are on.

The ARMLine query returns the curreat IMB arming source.

{ARMLIne {MACHNne <N>}

o= {1)2}

OUTPUT XXX ":ARMLINE MACHINEI"
‘ARMLne?
[:ARMLIne]){MACHIne <N>} <NL>

10 DIM Ar§ [100]

20 OUTPUT XOOX;" : ARML ina?”
30 ENTER XXX; Ar$

40 PRINT ArS$

50 END

Module Level Commands
2-3



MACHine
[im——— s ————

MACHIine selector

The MACHine command selects which of the two machines (analyzers)
the subsequent commands or queries will refer to. MACHine is also a
subsystem containing commands that control the logic analyzer "system"
level functions. Examples include pod assignments, analyzer names, and
autoscale {see chapter 3 for details).

Command Syntax: :MACHine<N>

where:

<N> = {1]|2}

Example: QUTPUT XXX;":MACHINEL:NAME 'DRAMTEST '™

Module Level Commands HP 185108
24 Programming Reference



PPOWer

PPOWer query

The PPOWer (preprocessor power) query returns the current status of
the HP 16510B’s high-current limit circuit. If it is functioning properly, 0
is returned. i the corrent draw is too high, 1 is returned until the problem
is corrected and the circuit automatically resets. Sending the query to an
HP 16510A module results in -1 being returned.

Query Syntax: :PPOWer?

Retumed Format:  [:PPOWer) {-1 | 0 | 1}

Example: 10 DIM Response$
20 DUTPUT XXX;:™:PPOWERT™
30 ENTER XXX; Responsa$
40 PRINT Response$
50 END

HP 185108 Module Level Commands
Programming Reference 25



WLISt

WLISt selector

The WLISt selector eccesses the commands used to position markers and
query marker positions in Timing/State Mixed mode. The details of the
'WLISt subsystem are in chapter 4 of this manual.

Command Syntax: :wust

Example: OUTPUT XXX:":WLIST:0TIME 40.0E-6"

Module Level Commands HP 18510B
2-8 Programming Reference



MACHine Subsystem 3
'm

Introduction The MACHine subsystem contains the commands available for the
State/Timing Configuration menu. These commands are:

e ARM

s ASSign

e AUToscale (Timing Analyzer only)
e NAME
[ ]

TYPE

HP 185108 MACHIne Subsystem
Programming Refersncs 31



(_@ ™
* o apace |——‘ orm_Bource }—*—
()

ARM? ot

@———{ spoce ]—-{de_l ittJ-——————————.
——@———k space l—b-: mnchinc..nﬂlnvjl

—

NAME? }

!
i
(D) 1
arm_source = {RUN | MACHine {1 | 2}}
pod_list = {NONE | <pod_num> [, <pod_num>]..}

pod_nem = {I|2]|3[4] 5}
machine name = string of up to 10 alphanumeric characters

Figure 3-1. Machine Subsystem Syntax Diagram

MACHIne Subsystem HP 18510B
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MACHIne

= ———
MACHIne selector
The MACHine < N> selector specifies which of the two analyzers
(machines) availabic in the HP 16510B the commands or queries
following will refer to. Since the MACHine < N> command is a root

level command, it will normally appear as the first element of a compound
header.

Command Symtax: :MACHIne<N>
where:

<N> = {1{2} (the machine number)

Example: OUTPUT XXX; ":MACHINEL:NAME 'DRAMTEST'™

HP 18510B MACHIne Subsystem
Programming Reference &3



ARM

ARM

Note #

Command Syntax:

where:

< QNT_8SOUrcs >
Example:

Query Syntax:
AReturmned Format:

Exampie:

MACHiIne Subsystem
54

command/query

The ARM command specifies the arming source of the specified analyzer
(machine).

This command is only valid when two analyzers are on.

The ARM query returns the source that the current analyzer (machine)
will be armed by.

{MACHine{1]2}:ARM <ammn_source >

= {RUN|MACHIne{1|2}}

OUTPUT XXX;T:MACHINEL:ARM MWACHIRE2"
‘MACHe {12} :ARM?

[:MACHme(1[2}:ARM] <arm_source > <NL>

10 DIM String$ [100}

20 OUTPUT XXX; ":MACHINE]:ARM?"
30 ENTER XXX; String$

40 PRINT String$

50 END

HP 16510B
Programming Reference



ASSign

ASSign command/query

The ASSign command assigns pods to a particular analyzer (machine).

The ASSign query returns which pods are assigned to the current analyzer
(machine).

Command Syntax: :MACHine{1|2}:ASSign <pod_list>

where:
<pod list> = {NONE | <pod #>[, <pod #>]..}
<pode#> = {1|2}3{4|5}
Exampie: OUTPUT XXX;":MACHINEL:ASSIGN &, 2, 1¥
Query Syntex: :MACHine{1|2}:ASSign?

Retumed Format:  [:MACHIne{1]2}:ASSign) <pod list> <NL>

Example: 10 DIM String$ [100)
20 DUTPUT XXX;™:MACHINE1:ASSIGNT"

30 ENTER XXX;5tring$
40 PRINT String$
50 END

HP 16510B MACHIne Subsystem
Programming Reference 35



AUToscale
e
AUToscale command

The AUToscale command canses the curreat analyzer (machine) to
autoscale if the current machine is a timing analyzer. If the current
machine is not a timing analyzer, the AUToscale command is ignored.

AUToscale is an Qverlapped Command. Overlapped Commands allow
execution of subsequent commands while the logic analyzer operations
initiated by the Overlapped Command are still in progress. Command
overiapping can be avoided by using the *OPC and "WAI commands in
conjunction with AUToscale (refer to chapter 5 of the HP 165004

FPrograrnming Reference manual.)

.é When the AUToscale command is issued, timing analyzer configurations
Note are erased and the other analyzer is turned off.

Command Syntax: :MACHine{1|2}:AUToszale

Example:  OUTPUT XXX;*:MACHINEL:AUTOSCALE™

MACHIne Subsystem HP 16510B
3-8 Programming Reference



NAME

Command Syntax:

where:

< machine_nams >
Example:

Query Syntax:
Retumed Format:

Example:

HP 165108

Programming Reference

NAME

command/query

The NAME command allows you to assign a name of up to 10 characters
to a particular analyzer (machine) for easier identification,

The NAME query returns the current analyzer name as an ASCII string.

{MACHine{1|2}:NAME <machine_name >

= string of up to 10 alphanumeric characters
DUTPUT XXX ;" :MACHINEL:NAME 'DRAMTEST'™
:MACHine1)2}:NAME?

[MACHiIne{1]2}:NAME] <machine name> < NL>

10 DIM String$ [100]

20 DUTPUT XXX;™:MACHINEL:NAMET"
30 ENTER XXX;String$

40 PRINT String$

50 END

MACHIine Subsystem
37



TYPE

TYPE

Nots 4B

Command Syntax:

where:

<analyzer type >
Exampie:

Query Syntax:
Retumed Format:

Example:

MACHIne Subsystam

command/query

The TYPE command specifies what type a specified analyzer (machine})
will be. The analyzer types are state or timing. The TYPE command also
allows you to turn off a particular machine.

Only one timing analyzer can be specified at a time.

The TYPE query returns the current analyzer type for the speafied
analyzer,

:MACHine{1|2}:TYPE <analyzer type >

;1= {OFF|STATe |TiMing}

OUTPUT XXX;™:MACHINEL: TYPE STATE"
:MACHIne {1|2}:TYPE?

[:MACHIna{1|2}:TYPE] <analyzertype> <NL>

10 DIM String$ [100]

20 OUTPUT XXX;™:MACHINEL:TYPE?"
30 ENTER XXX;String$

40 PRINT S5tring$

50 END

HP 165108
Programming Reference



WLISt Subsystem 4
L.

introduction Two commands in the WLISt (Waveforms/LISting) subsystem control the
X and O marker placement on the waveforms portion of the Timing/State
mixed mode display. These commands are XTIMe and OTIMe. 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 what state (state acquisition memory location) the marked
pattern is stored in.

Note @ In order to have mixed mode, one machine must be a timing analyzer, the
othermachnemustbcastateanahwwuhnmemggmgon(usc
MACHIne < N> :STRace:TAG TIME).

'r { } \r—.-
:OSTG'.G"

XS5Tole?

Ik

OTIke space time_vaolue |

]

OTIMe?

——Q(Tlue_)—-[ spoce l—-—lilme._vcl ue }

XTIMe?

g

ol

time_value = real number

Figure 4-1, WLISt Subsystemn Syntax Diagram

HP 165108 WLISt Subsystem
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WLISt

WLISt selector

The WLISt (Waveforms/LISting) selector is used as a part of a compound
beader to access the settings normally found in the Mixed Mode menu.
Since the WLISt command is a root level command, it will atways appear
as the first element of a compound header.

The WLISt subsystem is only available when one state analyzer (with time
Note tagging on) and one timing analyzer are specified.

Command Syntax: :wLISt

Example:  OUTPUT XXX;":WLIST:XTINE 40.0E-6"

WLISt Subgystem HP 165108
4-2 Programming Reference



OSTate

Query Syntax:
Returned Format:

where:

<stats_num >

Exampie:

HP 165108
Programming Reference

OSTate

query

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

WLISE:OSTate?

[[WUSEOSTats] <state num> <NL>

w= mteger

10 DIM Sa$[100]

20 OUTPUT XXX;":WLIST:0STATE?"
30 ENTER XXX;So$

40 PRINT So$

50 END

WLISt Subsystem
43



XSTate
B ———————

XSTate query

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

Query Syntax: WUISEXSTate?
Example:  OUTPUT XXX, ":WLISt:XSTATE?
Retumed Format: [:WLIStXSTate] <state num> <NL>
where:

<gtate_num> = integer

Example: 10 DIM Sx$[100]
20 OUTPUT XXX;™:WLIST:XSTATET"
30 ENTER XXX;Sx$
40 PRINT Sx$
S0 END

WLISt Subsystem HP 185108
4-4 Programming Reterence



OTiMe

OTIMe command/query

The OTIMe command positions the O Marker on the timing waveforms in
the mixed mode display. 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.

Command Syntax: :WLISEOTIMe <time_valus >
where;

<fime_value> = real number

Example: OUTPUT XxX;":WLIST:OTIME 40.0E-6"
Query Syntax:  :WLIStOTIMe?
Returned Format:  [:WLIS:OTIMe] <time_value> <NL>

Exampile: 10 BIM To$[100)

20 OUTPUT JXXX; " :WLIST:OTIME?"
30 EMTER XXX;To$

40 PRINT To$

50 END

HP 185108 WLISt Subsystem
Programming Reference 45



XTIMe

XTIMe

Command Syrriax:

where:

<time_value >

Example:
Query Syntax:
Retumed Format:

Example:

WLISt Subsystem
48

command/query

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

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

WLUSEXTIMe <time_value >

1= real number

OQUTPUT XXX, ™:WLIST:XTIME 40.0£-6"
WLUSEXTIMe?

[(WLISEXTIMe] <time_value > <NL>

10 DIM Tx$[100]

20 OUTPUT XXX;":WLIST:XTIMET"
30 ENTER XXX;Tx$

40 PRINT Tx$

50 END

HP 185108
Programming Reference



SFORmat Subsystem 5
L

introduction The SFORmat subsystem contains the commands available for the State
Format menu in the HP 16510B logic analyzer module. These commands
are;

s CLOCk

o CPERiod
¢ LABel

e MASTer
¢« REMowve
o SLAVe

.

THReshold

—F'{ CLOCK<N>? } =

—.-(CFER iod)—h[ Bpoce LT =

-l'" CPER 1od? }
—b{LABeD——I spoce '——{ name

pod_specificalion

{-l-\LABeI? space nome | ]

Figure 5-1. SFORmat Subsystem Syntax Diagram

HP 18510B SFORmat Subsystem
Programming Reference 51



1
o Sy B gy B gy

) J

Mace }—»l clock_i:}

_nome |

——<SLAVE H spacs l—-b\[ clock_id o

l—b(SLAVe"H spoce H clock_id =

I—b(‘l’H‘Reshol ch_:D—D{ spoce l———@

ECL

ter e Ry
THResho | d<N>?

<N>={1]2]3|4|5}

GT = Greater Than 60 ns

LT = Less Than 60 ns

name = string of up lo 6 alphanumeric characters
polarity = {POSitive | NEGative}

MBS 1O/ BXO4

specification = format (integer from 0 to 65535) for a pod (pods are assigned in decreasing order)

pod_
dock id = {J | K| L | M| N}

dock_spec = {OFF | RISing | FALLing | BOTH | LOW | HIGH}

value = voltage (real number) -9.9to0 +9.9

Figure 5-1. SFORmat Subsystem Syntax Diagram (continued)

SFORmat Subsystem
52
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SFORmat

Command Syntax;

Example:

HP 165108
Programming Reference

SFORmat

solector

The SFORmat (State Format) selector is used as a part of a compound
header to access the settings in the State Format menw. It atways follows
the MACHine selector because it selects a branch directly below the
MACHine level in the command tree.

‘MACHine {1|2}:SFORmat

OUTPUT XXX;™:MACHINEZ : SFORMAT :MASTER J, RISINE"

SFORAmat Subsystem
5-3



CLOCk

CLOCk command/query

The CLOCk command selects the clocking mode for a given pod when
the pod is assigned to the state analyzer. When the NORMal option is
specified, the pod will sample all 16 channels on the master clock. When
the MIXed option is specified, the upper 8 bits will be sampied by the
master clock and the lower 8 bits will be sampled by the slave clock.
When the DEMultiplex option is specified, the lower 8 bits will be
sampled on the slave clock and then sampled again on the master clock.
The master clock always follows the slave clock whea both arc used.

The CLOCk query returns the current clocking mode for a given pod.
Command Syntax: :MACHine{1]2}:SFORmat:CLOCk <N> <clock_mode >

where:

<N> = {1]2]3]4|5}
<clock_moda:> = {NORMal | MiXed | DEMuitiptex}

Example:  OUTPUT X0X;":MACHINE1:SFORMAT:CLOCKZ WORMAL®
Query Syntax: :MACHine{1]2}:SFORma:CLOCK <N>?
Aetumed Format:  [:MACHine{1|2}:SFORmMatCLOCK<N>] <slock_mode > <NL>

Example: 10 DIM String$ [100)
20 OUTPUT XXX; ":MACHINEL:SFORMAT:CLOCK27"
30 ENTER XXX; String$
40 PRINT String$
50 END

SFORmat Subsystem HP 18510B
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CPERiod

Command Syntax:
where:
a7
LT
Example:
Query Syntax:
Returned Format:
Example:
HP 165108

Programming Reference

CPERiod

command/query

The CPERiod command allows you to set the state analyzer for input
clock periods of greater than or less than 60 ns. Either LT or GT can be
specified. LT signifies a state input clock period of less than 60 ns, and
GT signifies a period of greater than 60 ns.

Because count tagging requires a minimum clock period of 60 ns, the
CPERiod and TAG commands are interrelated (the TAG command is in
the STRace subsystem). When the clock period is set to Less Than, count
tagging is turned off. When count tagging is set to cither state or time, the
clock period is automatically set to Greater Than.

The CPERiod query returns the current setting of clock period.

"MACHine{1|2}:SFORmatCPERiod {LT|GT)

1= greater than 60 ns
:i= lags than 50 ns

DUTPUT XXX;":MACHINEZ:SFORMAT:CPERIOD GT™
iMACHine{1|2}:SFORmat: CPERi0d?
[:MACHine{1|2}:SFORmat:CPERiod] {GT|LT} <NL>

10 DIN String$[100]

20 DUTPUT XOOC:" :MACHINEZ : SFORMAT:CPERIOD?
30 ENTER XXX; String$

40 PRINT String$

50 END

SFORmat Subsystem
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LABel

LABel

SFORmat Subsystem

command/query

The LABe! command aliows you to specify polarity and 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.

The order of the pod-specification parameters is significant. The Grst one
listed will match the highest-numbered pod assigned to the machine
you're nsing. Each pod specification after that is assigned to the
nexi-highest-numbered pod, This way they march the jefi-to-rigin
descending order of the pods yon see on the Format display. Not
includmg enough pod specifications results in the lowest-numbered
pod(s) being assigned a value of zero (all channels excluded). If you
include mare pod specifications than there are pods for that machine, the
extra ones will be ignored. However, an error is reported anytime more
than five pod specifications are listed.

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

Since pods contain 16 channels, the format value for a pod must be
between 0 and 65535 (21°-1). When piving 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 m that pod is
excluded from the label For example, assigning #B1111001100 is
cquivalent to entering "....****..**_" through the touchscreen.

A labe] can not have a total of more than 32 chapnels 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 16510B
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LABel

Command Syntax:

where:

<name >
< polarity >
< assignment >

BExamples:

Query Syntax:
Retumed Format:

Exampie:

HP 165108
Programming Reference

:MACHIne{1|2}:SFORmat:LABel <name>[, { <polarity> | <assignment>}]...

:+= gtring of up to 6 alphanumeric characters
1= {POSitive | NEQative}
;1= format (integer from D 10 65535) for @ pod (pods are assigned in decreasing order)

QUTPUT XXX;":HACHINE2:SFORMAT:LABEL STAT', POSITIVE, 65535,127,40312"
QUTPUT XXX;":MACHINEZ:SFORMAT:LABEL ‘SI6 1°, 64, 12, 0, 20, NEGATIVE"
OUTPUT XXX;™:MACHINE1:SFORMAT:LABEL 'ADDR‘, NEG, #B0011110010101010"

:MACHIne{1]2}:SFORmatLABeI? <name>
[:MACHine{1|2}:SFORmat:LABsl] <neme:>,<pclarity>], <assignment>>].. <NL>

10 DIM String$ [100]

20 QUTPUT XXX;" :MACHINE2:SFORMAT:LABEL? 'DATA""
30 EKTER XXX String$

4D PRINT String$

50 END

SFORmat Subsystem
67



MASTer

MASTer

Note ﬁ

Command Syntax:

where:

<clock_ld>
<ciock_spec>

Query Syrdax:
Retumed Format:

BExample:

SFORmat Subsystem
&8

command/query

The MASTer clock command allows you to specify a master clock for a
given machine. The master clock is used in all clocking modes (Normal,
Mixed, and Demultiplezed). Each command deals with only one clock
(J,K;.L,M,N); therefore, a complete clock specification requires five
commands, one for each clock. Edge specifications (RISing, FALLing, or
BOTH) are ORed. Level spedifications (LOW or HIGH) are ANDed.

The MASTer query returns the clock specification for the specified dock,

At least one clock edge must be specified.

:MACHIne{1{2}:SFORmat:MASTer <ciock_id>, <clook_spec>

2= {JIKIL[M|N}
::= {OFF|RiSing | FALLing { BOTH|LOW|HIGH}

OUTPUT XXX;":MACHINEZ:SFORMAT ;MASTER J, RISIMG"
‘MACHIna {1|2}:SFORmMat:MASTer? <olock_id>
[:MACHIne{1|2}:SFORmat:MASTer] <clock_id >, <clock_spec> <NL>

10 DIM String$[100]

20 OUTPUT XXX;":MACHINEZ: SFORMAT :MASTER?<clock_id>"
30 ENTER XXX String$

40 PRINT 5tring$

50 END

HP 16510B
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REMove

REMove command

The REMove command allows you to delete al! labels or any one label for
a given machine.

Command Syntax: :MACHine{1|2}:SFORmat:REMove {<name> |ALL}

where:

<name> := siring of up to 6 alphanumeric charactsrs

Examples:  OUTPUT XXX;":NACHINE2:SFORMAT :REMOVE 'A'"
OUTPUT XXX;":NACHINEZ : SFORMAT :REMOVE ALL"

HF 165108 SFORmat Subsystem
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SLAVe

SLAVe command/query

The SLAVe clock command allows you to specify a slave clock for a given
machine. The slave clock is onty used in the Mixed and Demultiplexed
clocking modes. Each command deals with only one clock (J,K,L,M,N);
therefore, a complete clock specification requires five commands, one for
cach clock. Edge specifications (RISing, FALLing or BOTH) are ORed.
Level specifications (LOW or HIGH) are ANDed.

‘When slave clock is being used at icast one edge must be specified.
Note P

The SLAVe query returas the clock specification for the specified clock.

Command Syntax: :MACHine{1}2}:SFORmat:SLAVe <clook_id>, <clack_spec>

<clook_ld> 1= {J)K|L|M|N} ,
<ciook_spec>  ii= {OFF|RiSing |FALLIng |BOTH | LOW | HIGH}

‘.

Example: OUTPUT XXX;":MACHINE2:SFORMAT:SLAVE J, RISING™
Query Syntax:  :MACHine{1(2):5FORmet:SLAVe? < clock_id >
Retumed Format: [:MACHine{1|2}:SFORmstSLAVe] <clock_id>, <clock_spec> <NL>

Example: 10 DIM $tring$[100]
20 OUTPUT XXX;™:MACHINEZ: SFORMAT :SLAVE? <clock_id>"
30 ENTER XXX String$
40 PRINT String$
50 END

SFORmat Subsystem HP 18510B
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THReshold

Note &8

Command Syntax:

<N>
<vaiue >

Example:

Query Syntax:

Retumed Format;

Example:

HP 18510B
Programming Reference

THReshold

command/query

The THReshold command allows you to set the voltage threshold for a
given pod to ECL, TTL, or a spedific voltage from -9.9V to +9.9Vin 0.1
volt increments,

The pod thresholds of pods 1, 2 and 3 can be set independently. The pod
thresholds of pods 4 and 5 are slaved together; therefore when you set the
threshold on either pod 4 or 5, both thresholds will be changed to the

specified value,

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

:MACHine{1 |2):SFORmat THReshold <N> {TTL|ECL| <value >}

1= pod number {1}2)3{4|5}

1= voltage {real number) 8.8t0 +8.9
;= defaul value of +1.8V

= default value of -1.3V

DUTPUT XJUC; ™ :MACHINEL: SFORMAT : THRESHOLD1 4.0
:MACHIne(1[2}:SFORmat: THReshold <N> 7

[:MACHine{1)2):SFORAMat: THReshold <N>] <value> <NL>

10 DIM Value$ [100]

20 OUTPUT XXX;™:MACHINE]:SFORMAT: THRESHOLD4?™
30 ENTER XXX;Value$

4D PRINT Value$

50 END

SFORmat Subsystem
511
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introduction The STRace subsystem contains the commands available for the State
Trace menu in the HP 16510B logic analyzer module. The STRace
subsystem commands are:

BRANch
FIND
PREStore
RANGe
RESTart
SEQuence
STORe
TAG
TERM

|

G (TS Sy S e ey

=~ BRANChaN>7 —
—-(FINDQD)——-[ spoce H_&roceed_qun[if i-r

FIND<N>? o

—b@&to@—bj. space OFF
presiore_qualifier }—J

|-{ PREStore? }
—-@D—h‘ spoce H labe!_nome

Elort_pattarn

' ‘
Figure 6-1. STRace Subsystem Syntax Diagram
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Figure 6-1. STRace Subsystem Syntax Diagram (continued)
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branch_qualifier = <qualifier >
to_lev_num = integer from 1 to trigger level when < N> is less than or equal (o the trigger level, or
from (trigger level + 1) to <num_of levels> when <N > is greater than the trigper level
proceed_quallfier = <gqualifier>
occurrence = number from 1 to 65535
prestore_qual = < qualifier>
label_name =sa-mgofupt06alphanumencdmmctm
start_pattern = *{#B{0|7}... |
#0{0|112|3|4|5/6]7} ... |
#H{0]112|3|4|5|6|7|8|9|A]B|C|D|E|F}
{01112{3]4]5]6]7\8]9} ...}
stop_pattern = "{#B{¢|1}... |
#01(0(112(3}4[516|7}... |
#H{0]112]|3|4|5(6|7|8|9|4|B|C|D|E|F}... |
{01112]3]4{5|6|7)8(9}... }"
restart_gualifier = <gualifier>
num_of_levels = integer from 2 to 8 when ARM is RUN or from 2 to 7 otherwise
lev_of_trig = integer from 1to (number of existing sequence levels - 1)
store_qualifier = <gualifier>
state_tag quallfier = <gualifier>
term_id = {4|B|C|D|E|F|G|H}
pattern = "{#B{0|1|X}... |
#0{011|12|31415]671X} ... |
#H{0{1|2|3|415|6|7|8|9|4|B|C|D|E|F|X}... |
{0]11]2]|3|4|5|6]7(8]|9}...}"
= { ANYSute | NOSTate | <any_tem> | (expression]l{{AND|OR} <expression2>]) |
(expression2{ {AND|OR} <expressionl>]) }
any term = {<or_terml> | <and _terml> | <or_term2> | end_tem2}
expressionl = { <or_term1>[OR <or teml>].. | <and _terml > [AND <and _terml1>]..}
expression2 = { <or_term2> [OR <or_term2>|.. | <and_term2> [AND <and_term2> ]...}
or_terml = {A|B{C|D|INRange| OUTRange}
and_terml = {NOTA|NOTB|NOTC|NOTD|INRange| OUTRange}
or_term2 = {E|F|G|H}
and_term2 = {NOTE|NOTF|NOTG|NOTH}

Figure 6-1. STRace Subsystem Syntax Disgram (continued)
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STRace

STRace selector

The STRace (State Trace) selector is used as a part of a compound
beader to access the settings found in the State Trace menu. It always
follows the MACHine selector because it selects a branch directly below
the MACHine level in the command tree.

Command Symtax: :MACHIne{1|2}:STRace

Exampie:  OUTPUT XXX;":MACHINEL:STRACE: TAG TIME"

STRace Subsystem HP 165108
-4 Programming Reference



BRANch

Note 2

Note #

HP 185108
Programming Reference

BRANch

command/query

The BRANch command defines the branch qualifier for a given sequeace
level. When this branch qualifier is matched, it will cause the sequencer
to jurop to the specified sequence level.

"RESTART PERLEVEL" must have been invoked for this command to
have an effect (see RESTart command).

The terms used by the branch qualifier (A through H) 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
cxpressions may be formed using the AND and OR operators.
Expressions are limited to what you could manually enter through the
touchscreen. Regarding parentheses, the syntax defimitions 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.

OUTPUT XXX;":MACHINE]:STRACE:BRANCHL (C OR D AND F OR 6), 1"
OUTPUT JOX; ™ :MACHINEL: STRACE :BRANCH1 ({C OR D) AND {F OR 6)), 1"

Figure 6-2 shows a camplex expression as seea on the Format display.

It is illegal to branch across the trigger level. The values for <N > and
<to_level_num > must both be either on or before the trigger level, or
they must both be after the trigger level . The trigger level is determined
through the SEQuence command.

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

STRace Subsystem



BRANch

Command Symtax:

where:

<N>
<to_level_number >

<number_oi_levela >
< branch_qualifier >

<amy_tem >

< expressionl >
<expresaion2 >
<or_term1 >
<and_term1>
<or_term2>
<and_term2>

Examples:

Query Syntax

Retumed Format:

Example:

STRace Subsystem
8-8

:MACHine{1|2}:5TRace:BRANch<N> <branch_qualifier >, <to_ievel_number>

i:= an Integer from 1 10 <number_of_levels >

1= Integer from 1 to trigger level, when <N> s less than or equal to the trigger level
or from (trigger level + 1) to <number_of_levels >, when <N> is greater than the
rigger level -
= Integer from 2 to the number of axisting sequencé levals (maximum 8)

= { ANYState | NOSTate | <any term> |

{ < expression1> [{AND|OR} <expression2>]) |

{<expression2> [{AND|OR} <expressiont>])) }

= {<or_termi> | <and_tami> | <or_term2> | <end_term2>}

= {<or_tem1>[OR <or_term1>]... | <and_term1>[AND <end_termi =}...}
n= {<or_tem2>JOR <or_term2>)... | <and_term2>[AND <and_term2>]...}
s= {A}B|C|D|INRange | OUTRange}

= {NOTA|NOTB|NOTC|NOTD|INRange | OLUTRange}

= {E|F|G|H}

1= {NOTE|NOTF|NOTG |[NOTH}

OUTPUT XXX;™:MACHINE]:STRACE:BRANCH1 ANYSTATE, 3
OUTPUT XXX;™:MACHINEZ :STRACE :BRANCHZ A, 7°
OUTPUT XXX;":MACHINEL:STRACE:BRANCHI ((A OR B) OR NOT6), 1"

:MACHIne{1}2}:STRace:BRANch <N>?

[:MACHIne{1|2}:STRacea:BRANch <N > ]
< branch_guafifier>, <to_leve!_num > <NL>

10 DIM String${100}

20 OUTPUT XXX;™:MACHINE]:STRACE : BRANCH3?"
30 ENTER ¥XX;String$

40 PRINT String$

50 END

HP 16610B
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BRANch

((Svsre/Timing £) ( Trace 2 )

:

Lebal>

Basw
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L W B W B M

e

b
c
d

Figure 6-2. Complex qualifier

Figure 6-2 (above) is a front panel representation of the complex qualifier
(8 Orb) And (= e And # h). The following example would be used to
specify this complex qualifier,

OUTPUT 00X(;":MACHINEL : STRACE: BRANCH! [(A OR B) AND (NOTE AND NDTH)), 27

# Terms A through D and RANGE must be grooped together and terms

Note E throngh H must be grouped together, In the first level, terms from
one group may not be mixed with terms from the other. For example, the
expression {(A OR INRANGE) AND (C OR H)) is not allowed because
the term C cannot be specified in the E through H group.

Keep in mind that, at the first level, the operator you use determines
which terms are available. When AND is chosen, only the NOT terms
may be used. Either AND or OR may be used at the second level to join
the two groups together. It is acceptable for a group to consist of a single
term. Thus, an expression like (B AND G) is legal, since the two
operands are both simple terms from separate groups.

HP 185108 STRace Subsystem
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FIND

FIND

Command Syntax:

where:

<N>
< OCCUITENeE >

< proceed_qualifier>

<any_term>

< expression 1>
< @xpression2 >
<or_termi >
<and_tarm1>
<of_term2>
<and_term2>

STRace Subsystem
&8

command/query

The FIND command defines the proceed qualifier for a given sequence
level. The qualificr 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 will proceed 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 spedified, the FIND command
specifies the trigger qualifier (see SEQuence command),

The terms A through H are defined by the TERM command. The
meaning of INRange and OUTRange is determined by the RANGe
command. Expressions are limited to what you could manually eater
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 6-2 for
a detailed example,

The FIND query returns the current proceed qualifier specification for &
given sequence level.

:MACHIne{1]2}:STRave:FIND <N > <proceed_qualifier>, < cocutrencs >

i+ = Integer from 1 to the number of existing sequence levels (maximum B8)

== |nteger from 1 to 85535

#= { ANYState | NOSTate | <any_term> |

(< expression1> [{AND|OR} <expression2>]) |

(< expression2:> [{AND|OR} <expressiont>]) }

ue {<or_termi> | <and_term1> | <or_term2> | <and_term2>}

n= {<or_term1>[OR <or_term1>)... | <and_term1 > [AND <and_tarm1>}...}
i= {<or_term2>[OR <or_teim2:]... | <and_tsrm2> [AND <and_term2>1...}
i:= {A|B|C|D|INRange | DUTRange}

== {NOTA|NOTB|NOTC|NOTD|NRange | QUTRange}

n= {E|FIG|H}

1= {NOTE|NOTF|NOTG{NOTH}

HP 185108
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Examples:  OUTPUT XXX:":MACHINE1:STRACE:FIND1 ANYSTATE, 1"
DUTPUT XXX;":MACKINEl:STRACE:FINDZ A, 512"
OUTPUT XXX;":MACHINEL:STRACE:FIND3 [(NOTA AND NOTB) OR &), 1"

Query Symtax; :MACHine{1|2}:$TRace:FIND4?
Aeturned Format: [:MACHine{1]2):STRace:FIND<N>] <proosed_quaiifier>, <occurrence > <NL>

Example: 10 DIM String$[100)
20 QUTPUT XXX;":MACHINE1 :STRACE :FIND<h>?"
30 ENTER XXX:String$
40 PRINT String$
50 END

HP 18510B STRace Subsystem
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PREStore command/query

The PREStore command turns the prestore feature on and off. It also
defines the qualifier required to prestore only selected states. The terms
A through H are defined by the TERM command. The meaning of
INRange and OUTRange is determined by the RANGe command.

Expressions are limited 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.

A detailed example is provided in figure 6-2.

The PREStore query returns the current prestore specification.
Command Syntax: :MACHine{1|2}:STRace:PRESIore [OFF | <prestora_gualifier> }

where:

<presiors_gualifier> = { ANYState | NOSTets | <any term> |
(< expression? > [{AND |OR} <expression2> ] |
(<expression2 > [{AND |OR} <axpressioni>]) }
<any_tsrm> = {<or_bmi> | <and termi> | <of em2> | <and_tsrm2>}
<expressioni> = {<or_term1>[OR <or_termi>].. | <and_termi> [AND <and_termi1>]..}
<expression2> = {<or_term2>[OR <or_term2>]... | <and_tarm2:> [AND <and_term2>1...}
<or_termi> = {A|B|C|D|INRangs|OUTRange}
<and_termi> = {NOTA|NOTB|NOTC|NOTD|INRange |[OUTRange}
<or_term2> ;:= {E|F|@|H}
<and term2>  ::= {NOTE|{NOTF|NOTG|NCTH}

STRace Subsystem HP 165108
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PREStore

Examples: OUTPUT XXX;":MACHINEL:STRACE :PRESTORE OFF™
OUTPUT XXX;"™:MACHINEI:STRACE :PRESTORE ANYSTATE™
OUTPUT XXX;":MACHINE1:STRACE :PRESTORE (E)"
OUTPUT XXX;":MACHINE1:STRACE :PRESTORE (A OR B OR D OR F OR K)"

Query Syntax: :MACHIne{1]2}:STRace:PREStore?
Returned Format:  [:MACHine{1]2);STRape:PREStore] {OFF| <prestore_qualifier>} <NL>

BExample: 10 DI¥ String$[100]
20 OUTPUT XU(; ™ :MACHINE] : STRACE :PRESTORE?"
30 ENTER )OX;String$
40 PRINT String$
50 END

HP 186108 STRace Subsystem
Programming Reference 6-11



RANGe

RANGe command/query

The RANGe command allows you to specify a range recognizer term in
the specified machine. Since a range can only be defined across one label
and, since 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.

# Since a label can only be defined across a maximum of two pods, a range
Note 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 one of the range recognizers’ end points. Don’t cares are
not allowed in the end point pattern specifications. Since only one range
recognizer exists, it is always used by the first state machine defined.

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

é When two state analyzers are on, the RANGe term is not available in the
Note sccond state analyzer assigned and there are only 4 pattern recognizers
per agalyzer.

STRace Subsystem HP 16510B
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Command Syntax: :MACHine{1|2}:STRace:RANGE <label_name >, <Etart_pattsm >, <stop_pattem >

where:

<label_name> = string of up to & alphanumeric characters

<slart_pattem> = {#B{0|1}... |
*#Q{0(1|2)3]4|5|8]7} ... |
#H{0|1)2|3|4|5|6|7|8|9|A|B|C|D|E|F}... |
{0]1)2]3]4)5|6|7)8]8}...}"

<stop_pattern>  :w {#E4{0|1}... |
#0{0{1|2/|3]|4)5)6/7} ... |
#H{0[1]2|3}4|5|6|7|B|9|A|B|C|D|E|F}... |
{0{1|2|3|4|5]6|7|B)9}...}"

Examples: OUTPUT XXX;":MACHINE1: STRACE:RANGE 'DATA®, '127°, ‘255' *
OUTPUT JOXX; " :MACHINEL: STRACE:RANGE ‘ABC', '#BDO0D1111', ‘#HCF' ™

Query Symtax:  :MACHine{1)2}:5TRace:RANGe?

Retumed Format:  [:MACHins{1)2}:STRAce:RANGs)
<label_name >, <star_pattemn >, <etop_pattern > <NL >

Example: 10 DIM String$[100]
20 OUTPUT XXX; ™ :MACHINE]:STRACE :RANGE?"
30 ENTER XXX;String$
40 PRINT String$
50 END

HP 185108 STRace Subsystem
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RESTart

Command Syntax:

where:

< regtart_qualifier>

<any_tem>

< expression >
< expression2 >
<or_term1>
<and_term1>
<or_termz2>
<and_term2>

Exampies:

STRace Subsystem

614

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 H are defimed by the TERM
command. The meaning of INRange and OUTRange is determined by
the RANGe command.

Expressions are limited to what you counld manualty 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 6-2.
The RESTart query returns the current restart specification.

:MACHine {1 |2}:5TRaoe:RESTart {OFF | PERLevel | <restart_quaffier>}

u= { ANYState | NOSTats | <any_term> |

{<expression > [{AND|OR} <expression2>]) |

(< oxprassion2 > [{AND|OR} <expressioni>])}

= {<or_tami> | <and term1> | <or term2> | <and_term2> }

ie= {<or_term1>[OR <or_term1>]... [ <and_term1> [AND <and_termi1>]...}
i= {<or_term2> [OR <or_term2> ... | <and_termn2> [AND <and_term2>1...}
::m {A]B|C|D]INRange | OUTRange}

= {NOTA|NOTB|NOTC|NOTD|INRange | OUTRange}

= {E|F|G|H}

;= {NOTE|NOTF|NOTG|[NOTH}

OUTPUT XXX;":MACHINE]:STRACE :RESTART OFF"

OUTPUT XXX;":HACHINEL: STRACE :RESTART PERLEVEL"

OUTPUT XXX;":MACHINE]:STRACE:RESTART (NOTA AND NOTB AND TNRANGE)"
OUTPUT JOUX; " :MACHINEL: STRACE:RESTART (B OR (NOTE AND NOTF))*

HP 16510B
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Query Syntax: :MACHine{1|2}:STRace:RESTan?

Retumed Format: ['MACHIne{1]2}:5TRace:RESTart]) {OFF | PERLsvel | <restart_qualifier>}<NL>

BExample: 10 0IM String$[100]
20 DUTPUT XXX;":MACHINEL:STRACE:RESTART?"

30 ENTER XXX;String$
40 PRINT String$
50 END

HP 185108 STRace Subsystam
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SEQuence command/query

The SEQuence command redefioes the state analyzer trace sequence.
First, it deletes the current trace sequence. Then it inserts the number of
levels specified, with defaull settings, and assigns the trigger tobe at a
specified sequence level. The number of levels can be between 2 and 8
when the analyzer is armed by the RUN key, When armed by the IMB or
the other machine, a level is used by the arm in; therefore, only seven
levels are available in the sequence.

The SEQuence query returns the current sequence specification.
Command Syntax: :MACHine{1]2}:STRace:SEQuenes <number_of_levels >, <level_of_trigger>

where:

<number of levels> = intager from 2 to 8 when ARM is RUN or from 2 to 7 otherwise
<lsvel_of_trigger> = integer from 1 to (number of existing eaquence levels - 1)

Exampie: OUTPUT XXX;":MACHINEL:STRACE: SEQUENCE 4,3"
Query Syntax:  :MACHine{1|2}:STRace: SEQuence?

RAetumed Format: [:MACHina{1]2}:STRace:SEQuence]
< number_of_levels >, <level_of trigger> <NL>

Example: 10 DIM String${100]
20 DUTPUT XXX;":MACHINEL:STRACE : SEQUENCE?"
30 ENTER XXX;String$
40 PRINT String$
50 END

STRace Subsystem HP 18510B
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STORe

Command Syntax:

whaere:

<N>
< stors_qualifier >

<any_term >

< gxpressioni >
<axpression2 >
<or_termi >
<and_term1>
<or_terma2>
<and_tem2 >

HP 185108

Programming Reference

STORe

command/query

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

Expressions are limited to what you could mannally enter throngh the
Format meou. Regarding parcatheses, 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 6-2.

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

:MACHIne{1|2}:5TRaca:STORe < N> < store_qualifier >

o= an brtsger from 1 to the number of existing seguence levels (maximum 8)
iz { ANYState | NOSTate | <any_term> |

(= exprazsion? > [{AND|OR} <expression2>]) |

(< expression2? > [{AND |OR} <expressiont>]) }

ne {<ortermi> | <and tarmi> | <or_term2> | <and_term2>}

um= {<or_term1>[OR <or_tarm1>].. | <snd_tsrm1>[AND <and_term1>]...}
i= {<or_temn2>[OR <or_term2:>].. | <and_term2:> [AND <and_term2>]...}
::= {A|B|C|D|INRange | OUTRange}

1= {NOTA{NOTB|NOTC|NOTD|INRange | OUTRznge}

= {E|F|G|H}

1= {NOTE|NOTF|NOTG |NOTH}

STRace Subsystem
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Examples:  OUTPUT XX ":MACHINEL:STRACE:STORE1 ANYSTATE®
OUTPUT XXX;™:MACHINEL:STRACE:STOREZ OUTRANGE"
OUTPUT XXX;":MACHINEL:STRACE:STORE3 [NOTC AND NDTD AND NOTH)"

Query Syntax: :MACHine{1|2}:STRace:STORe <N>?
Astumed Format: [:MACHIne{1|2}:STRace:STORs <N>] <store_gualifisr> <NL>

Example: 10 DIM String$[100]
20 OUTPUT XXX:":MACHINEL:STRACE:STOREA?"
30 ENTER XXX;5tring$
40 PRINT String$
50 END

STRace Subsystem HP 16510B
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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 H are defined by the TERM command, The terms
INRange and OUTRange are defined by the RANGe command.

Expressions are limited 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. A detailed example is provided
in figure 6-2.

Because count tagging requires a minimum clock period of 60 ns, the
CPERiod and TAG commands are interrelated (the CPERiod command
is in the SFORmat subsystem). When the clock period is set to Less
Than, count tagging is turned off. When count tagging is set to either state
or time, the clock period is automatically set to Greater Than.

The TAG query returns the curreat count tag specification.
Command Symtax: :MACHIne{1|2}:5TRaoe:TAG {OFF | TIME | <tate_tag_qualifier>}

where:

<state_tag_qualifisr> .= { ANYState | NOSTaie | <any tam > |
(< expressiont > [{AND|OR} <expression2>1) |
(< expression2 > [{AND|OR} <mxpressiont >]) }
<any term> oo {<or_term1> | <and_termi> | <or_term2> | <and_term2>}
<expresslon1> = {<or_term1>[OR <or_term1>)... | <end_terr1 > [AND <and_term1>]...}
<expression2> = {<or_term2>[OR <or term2:>]... | <and_term2> [AND <and_term2=>}...}
<of_tsrm1> e {A|B|C|D|INRange | OUTRanpe}
<and term1> = {NOTAINOTB|NOTC|NOTD|INRangs | OUTRange}
<of_term2> = {E|F|G|H}
<and_term2> 1= {NOTE|NOTF|NOTG }NOTH}

HP 185108 STRace Subsystem
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Examples: OUTPUT XXX:":MACHINE1:STRACE:TAG OFF"
OUTPUT XXX;":MACHINEL:STRACE : TAG TIME"
OUTPUT XXX;":MACHINE]:STRACE:TAG [INRANGE OR NOTF)"
OUTPUT XXX;":MACHINE1:STRACE:TAG [[INRANGE OR A) AND E)™

Query Syntax: :MACHIne{1|2} :5TRace:TAG?
Retumed Format:  [:MACHine{1|2}:STRace:TAG] {OFF|TIME| <stats_tag_qualifier> } <NL>

Bxample: 10 DIM String$[100]
20 OUTPUT XXX;":MACHINE1:STRACE:TAGT"
30 ENTER XXX;String$
40 PRINT String$
50 END

STRace Subsystem HP 185108
8-20 Programming Reference



TERM

TERM command/query

The TERM command allows you to a specify a pattern recognizer term in
the specified machine. Each command deals with only one label in the
given term; therefare, a complete specification could require several
commands. Since a label can contain 32 or less bits, the range of the
pattern value will be betwsen 2°2 - 1 and 0. When the value of a pattern is
expressed in binary, it represents the bit values for the label inside the
pattern recognizer term. Smee the pattern parameter may contain don't
cares and be represented in several bases, it is handied as a string of
characters rather than 3 number,

When a single state machine is on, all eight terms (A through H) are
available in that machine, When two state machines are on, terms A
through D are used by the first state machine defined, and terms E
through H are nsed by the second state machine defined.

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

Command Syntax: :MACHine{1|2}:5TRace:TERM <term_id>, <labe!_name >, < pattem >

<term_id> = {A|B|C|D|E|F|G|H}
<label_mame> ::= siring of up to 6 aiphanumeric chamctern
<pattsmn> o= "{#B{0|1|X}... |
#0{D]1]|2{3]4)B|6|7]X}... |
#H{0]1]2|314|5|6|7|8|9{A|B|C|D[E|F|X}... |
{o[1]2|3]4|5]6]7|8)8} ... }"

Example: OUTPUT XXX;":MACHINEL:STRACE:TERM A, 'DATA','255' *
OUTPUT JXX;" :MACHINEL:STRACE: TERM B, 'ABC', '#BXXXX1101" ©

HP 18510B STRace Subsystem
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TERM

Query Syntax: :MACHine{1}2}:STRace:TERM? <term_id >, <iabel_name >
Retumed Format: [:MACHine{1|2):STRAce:TERM] <term_Id >, <label_name >, <pattern > < NL>

Exampie: 10 DIM String$[100]
20 OUTPUT XXX;":MACHINEL:STRACE:TERM? B, 'DATA’ ™

30 ENTER XXX;String$
40 PRINT String$
50 END

HP 16510B

STRace Subsystem
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SLISt Subsystem 7
e

Introduction The SLISt subsystem contains the commands available for the State
Listing menu in the HP 16510B logic analyzer module. These commands
are:

COLuomn
DATA
LINE
MMOQODe
OPATtern
OSEarch
OSTate
OTAG
RUNTil
TAVerage
TMA Ximum
TMINmum
VRUN:s
XOTag
XPATtern
XSEarch
XSTate
XTAG

HP 165108 SLIST Subsystem
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T
v’ o ™

o w:nl_nunﬂ . = , labe ) _nome —

o) ot

1

COLumm ? Bpose et | num

o ) -o e o i) ()
apoce [ Iinc_num_mid_ncreen}
(-

-

MSTala

i

—.(DPATt-r:D—.l space |—h{ lgbe | _noms o
—h(OPATler@——[spoce }—b{ labe | _hame I s
—m—-‘ space

oecurrence

—»{ OSEarch? } -
—a-{ 0STate? } =
Y o1eses o [

Figure 7-1. SLISt Subsystem Syntax Diagram
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Figure 7-1. SLISt Subsystem Syntax Diagram (continued)
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module_pum = {7|2|3[¢|5}

mach num = {J|2}

col_num = {I|2|3|4|5[6|7|8}

line_number = integer from -1023 to + 1023

label name = g string of up to 6 alphanurneric characters

base = {BINary | HEXadecimal| OCTal | DECimal | ASCii | SYMBol| LASSembier} for labels or
{ABSolute| RELative} for tagy

line num_mid_screen = infeger from -1023 to + 1023

label_pattern = "{#B{0|1]X}... |
#0{0|2|2|3|4|5|6]7|X}... |
#H{0|1]|2|3|4(5|6|7|8|9|4|B|C|D|E|F|X}... |
{011|2]3]|4|5]|6|7]|8}9}-.-}"

occurrence = integer from -1023 to + 1023

time _valve = rea! number

state_value = real mumber

run_untll spec = {OFF|LT, <value> |GT, <value> |INRange, <value >, <value> |
OUTRange, <value >, <value> }

valve = real number

Figure 7-1. SLISt Subsystem Syntax Diagram (continued)
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SLISt

Command Syntax:

Example:

HP 165108
Programming Reference

SLISt

selector

The SLISt selector is used as part of a compound header 1o access those
settings normally found im the State Listing menu. It always follows the
MACHine selector because it selects a branch directly below the
MACHine level in the command tree.

:MACHIne{1|2}:5USt

OUTPUT XXX;":MACHINEL:SLIST:LINE 256"

SLIST Subsystem
75



COLumn

COLumn command/query

The COLumn command allows you to configure the state analyzer

list display by assigning a label name and base to one of the eight vertical
columns in the menu A column number of 1 refers to the lefi most
column, When a label is assigned to a column it replaces the original label
in that coltmn, The label originally in the specified eolummsplacedm
the column the specified label is moved from.

When the label name is "TAGS," the TAGS celumn is assumed and the
next parameter must specify RELative or ABSalute.

The optional parameters allow you to display columns from other
time-correlated modules and machines. The optional module pumber
specifies the module number of another time-correlated module. If the
module number is not gpecified, the selected module is assamed. The
optionzl machine number spedfies the machine pumber of another
time-correlated machine, If the machine number is not specified, the
selected machine is assumed.,

# A label for tags must be assigned in order to nse ABSolute or RELative
Note WP statc aggimg

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

SLIST Subsystem HP 165108
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Command Syntax:  :MACHine{1}2}:5LIStCOLUmn
<col_num > [, <module_num > MACHina{1|2}], <labe!_name >, <base >

<col num> o= {1|2[3]4)5)6{7{8}
<module_num> = {1]|2|3|4]5}
<label_name> := agtring of up 1o 6 alphanumeric characters
<base> := {BiNary|HEXadecimal |OCTal | DECimal | ASCii |SYMBe! | LASSembier) for labels
or
1= {ABSolute | AELative} for tags

Examples:  OUTPUT J00X; " :MACHINEL: SLIST:COLUMN 4,2 MACHINEL,'A’.HEX"
OUTPUT KXX;":MACHINE1:SLIST:COLUMN 1,2 ,MACHINEL,*TAGS®, ABSOLUTE™

Query Symtax:  :MACHine{1|2}:SLISt:COLumn? <ool_num>

Returned Format:  [:MACHine{1}2}:SLIStCOLumn]
<eol_pum >, < module_num > MACHine {1]2}, <labsl_name>,<base> <NL>

Example: 10 0INM C1$[100]
20 OUTPUT JXXX; " :MACHINE] :SLIST:COLLMN? 4"
30 ENTER XXX;C1$
40 PRINT £1%
50 END

HP 185108 SLIST Subsystem
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DATA

DATA

Query Syntax:

Returmed Format:

where:

<line_number >
<label_nama >
<pattemn_string >

Exampie:

SLIST Subsystem
7-8

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.

‘MACHne{1]2}:SLIS:DATA? <line_number >, <labsl_name >

[:MACHIme{1]2}:SLIStDATA]
<line_number >, <label_name >, <pattemn_string > <NL>

= Integer from -1023 to + 1023

= string of up to 6 alphanumeric characters

ne {#B{O]1IX} ... |
#Q{0(1{2]3|4|5]8(7[X}... |
#H{0[1]2[3]4]5]6|7]8|9]A|B|CIDIEIFIX} ... |
{0i112]31415/617|8]8} ... }*

10 DIK Sd$[100]

20 OUTPUT XXX;":MACHINE]:SLIST:DATA?T 512, 'RAS'™
30 ENTER XXX;S5d$

4D PRINT S5d$

50 END

HP 16510B
Programming Reference



LINE

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 anslyzer will be highlighted at center screen.

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

Command Symtax: :MACHine{1}2}:SUSELINE <Iine_num_mid_scroen >

where;

<llne_num_mid_screen>  ::= integer from -1023 to + 1023
Exampie:  OUTPUT XXX;":MACHINEL:SLIST:LINE 0"
Query Syntax: :MACHine{1}2):SUISELINE?
Returned Format:  [:MACHine{1/2}:SLIStLINE] < line_num_mid_screen> <NL>

BExample: 10 DIM Ln$[100]

20 OUTPUT XXX;":MACHINEL:SLIST:LINE?"

30 ENTER XXX;Ln$
40 PRINT Ln$
50 END
HP 18510B SLIST Subsystem
76

Programming Reference



MMODe

MMODe

Command Syntax:

where:

< marker_mode >

Example:
Query Syntax:
Retumed Format:

Bxample:

SLIST Subsystem
7-10

command/query

The MMODe command (Marker Mode) selects the mode controlling the
marker movement and the display of marker readouts. When PATTermn is
selected, the markers will be placed on patterns. When STATe is selected
and state tegging is on, the markers move 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.

The MMODe query returns the current marker mode selected.

‘MACHine{1|2}:SLIStMMODe <marikes_moda >

:1= {OFF|PATTam|STATe | TIME | MSTats}
QUTPUT XXX:":HACHINEI:SLIS.T:HWDE TIME"
‘MACHIn®{1|2}:5UStMMODe?
[:MACHiIne{1]2):8UStMMODe] <marke;_mode > <NL>

10 DIM Mn$[100]

20 OUTPUT XXX;™:MACHINEL:SLIST:MMODE?"
30 ENTER XXU(;Mn$

40 PRINT Mn$

50 END

HP 165108
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OPATtern

S
OPATtern command/query

The OPATtern command allows you to construct a patiern recoguizer
term for the O Marker which is then wsed 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 represeats the bit
values for the label inside the pattern recognizer term. In whatever base
is nsed, the value mast be between 0 and 2°“ - 1, since a label may not have
more than 32 bits. Becausc the <label_pattern > paramster may contain
dom’t cares, it is handled as a string of characters rather than a nnmber,

The OPATtern query returns the pattern specification for a given label
pame.

Command Syntax: :MACHIne(1)2}:SLIStOPATIsm <label_name>,<label_pattem >

where:

<label_name>  ::= string of up to 6 alphanumerlo characters
<labe|_pattem> = “{#B{0|1)X}... |
#0{0]1|2|3}4(6)8|7(X} . .. |
#H{0|1]2|3(4]56|8|7|8|9)A|B|C|DIEIF|X}... |
{ol1{2|3]4I516(7)8|8} ... }*

Examples: OUTPUT XXX;":MACHINE1:SLIST:OPATTERN 'DATA', ‘255" *
OUTPUT XXX;":MACHINE1:SLIST:OPATTERN 'ABC’, '#BXXXX1101* "

HP 185108 SLIST Subsystem
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OPATtern

Query Syntax: :MACHine{1]2}:SUSt:OPATtem? < label_name >
Retumed Format:  [:MACHine{1|2}:5LISt:OPATtem] <label_name >, <labsi_pattam > <NL>

Example: 10 DIM Op$[100]
20 OUTPUT XXX;":MACHINEL:SLIST:OPATTERN? 'A""
30 ENTER YOUX;0p$
40 PRINT Op$
50 END

SLIST Subsystem HP 185108
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OSEarch

Command Syntax:

where:

< OOCUITenoe >
<ofigin >

Example:
Query Symax:
Retumed Format:

Example:

HP 165108
Programming Reference

OSEarch

command/query

The OSEarch command defines the search criteria for the O marker,
which is then used with associated 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 scarches for is
determined by the occurrence parameter of the OPATtern

recognizer specification, relative to the origin. An occarrence of 0 places
the marker on the selected origin. With a negative occarrence, 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.

:MACHine{1]|2):SUIS:OSEarch < oocurrence >, <origin >

;1= integer from -1023 to + 1023
= {TRIGger) STARI | XMARKer}

OUTPUT XXX;":MACHINE]:SLIST:DSEARCH +10,TRIGGER™
:MACHIne { 1] 2}:SUISt: OSEarch?
[:MACHIne{1[2}:SLIStOSEarch] <occumence >, <origin> <NL>

10 DiK 0s$[100]

20 OUTPUT XXX;™:MACHINE] :SL1ST:OSEARCH?"
30 ENTER XXX;0s$

40 PRINT 0Os$

50 END

SLIST Subsystem
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OSTate

OSTate

Query Syntax:
Returned Format:

where:

<state_pum >

Example:

SLIST Subsystam
7-14

query

The OSTate query returns the line number in the listing where the O
marker resides (-1023 to +1023). If data is not valid , the query returns
32767.

:MACHine{1|2}:SLISt:OSTat?

[:MACHine{1]2}:SLJS1:05Tate] <state_num> <NL>

L= an intager from -1023 to + 1023, or 32767

10 DIM Os$[100]

20 OUTPUT XXX;*™:KACHINEL:SLIST:0STATE?"
30 ENTER XXX;0s$

40 PRINT Os$

50 END

HP 185108
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OTAG

OTAG 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 query returns the O 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

taggmg

Command Syntax: :MACHine{1|2}:SLIStOTAG {<time_valus > | <stats_valus >}

<fime_value> ::= real number
<state_value> = integer

Example:  :QUTPUT XXX;":MACHINE1:SLIST:0TAG 40.0E-6"
Query Syntax: :MACHine{1|2}:SLISEOTAG?

Retumed Format:  [:MACHine{1[2}:SUSECTAG] {<tme_value> | <staie_value >} <NL>

Example: 10 pIM 0t$[100]

20 DUTPUT XXX;™:MACHINEL:SLIST:OTAG?"
30 ENTER XXX;0t$

40 PRINT Ot§

50 END

HP 185108 SLIST Subsystem
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RUNTIl

RUNTIl

Note )

SLIST Subsystem

7-16

command/query

The RUNTiII (run until) command allows you 1o define a stop condition
when the trace mode is repetitive. Specifying OFF causes the analyzer to
make runs until either the display’s 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
taps have been turned on (see the TAG command in the STRace
subsystem). These four conditions are as follows:

The difference is less than (LT} some value.

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

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

There are two conditions which are based on a comparison of the
acquired stale data and the compare data image. You can run uatil one of
the lollowing conditions is Lrue:

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

The RUNTII query returns the current stop criteria.

The RUNT:I! instruction (for state analysis) is available in both the SLISt
and COMPare subsystems.

HP 165t0B
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Command Syntax: :MACHine{1}2};SUSRUNTI <run_until_spec>

where:

<mun_untii_spec> = {OFF|LT,<vaiue > |GT, <value > | INRange, <value >, <value >
|OUTRange, < vaiue >, < value > | EQUal | NEQual}
<value> ::= real number from -SES to +8E8

Example:  QUTPUT XXX;™:MACHINEL:SLIST:RUNTIL GT,B00.0E-5"
Query Syntax: :MACHine{1]2):SLSI:RUNTil?
Returned Format:  [:MACHIne{1|2}:SLISt:RUNTil] <run_until_spec> <NL>

Example: 10 DIM Ru$[100]
20 OUTPUT XXX;™:MACHINE1:SLIST:RUNTIL?"
30 ENTER J0XX:Ru$
40 PRINT Ru$
50 END

HP 165108 SLIST Subsystem
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fe———————————
TAVerage query

The TAVerage query returns the value of the average time berween 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.

Query Symtex:  :MACHine{1}2):SLIStTAVerage?
Retumed Format: [:MACHine{1|2}:SLISt.TAVerage] <time_value> <NL>

where:

<time_value > ::= real number

Example: 10 DIM Tvg[100]
20 OUTPUT X006 MACHINE1:SUST: TAVERAGE "
30 ENTER X004 TvS
40 PRINT Tv$
50 END

SLIST Subsystem HP 166108
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TMAXIimum

Query Syntax:
Retumed Format:

where:

<time_valus >

Example:

HP 165108
Programming Reference

TMAXimum

query

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

:MACHIne {1|2):SLISE TMAXimum?

[:MACHine{1|2}:SUSt.TMAXImum] <time_value> <NL>

= real number

10 DIM Tx$[100]

20 OUTPUT JOO(;™ :MACHINEL : SLIST: TMAXTMUM?™
30 ENTER XXX;Tx$

40 PRINT Tx$

50 END

SLIST Subsystem
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TMINImum
=
TMINImum

Query Syntax:
Retumed Format:

where:

<time_value >

Example:

SLIST Subsystem
7-20

query

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

:MACHine{1 |2} :SUSt:TMINiImum?

[:MACHIne{1|2}:SLISLTMINImum] <time_value> <NL>

o= real number

10 DIM Tm$[100]

20 QUTPUT XXX;7:MACHINEL:SLIST:TMINIMUM?®
30 ENTER XXX;Tm$

40 PRINT Tm§

50 END

HP 165108
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VRUNSs query

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

Query Symex: :MACHine{1(2}:SLIStVRUNs?
Retumed Format:  [:MACHine{1}2}:SLISLVRUNg] <walid_runs >, <total runs> <NL>

where:

<valld_runa> ::= zero or positive Integer
<total runs> = rero or positive Integer

Example: 10 DIM vr$[100]
20 OUTPUT JOIX;™ :MACHINEL:SLIST:VRUNS?"
30 ENTER XXX;¥r§
40 PRINT Vr$
50 END

HP 185108 SLIST Subsystem
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XOTag

XOTag 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 tme mode the query
returns 9.9E37. If there is no data in the state mode, the query returns
32767.

Query Syntax: :MACHine{1|2}:SLISt:XOTag?
Returmed Format:  [:MACHine{1|2}:SLIStXOTag] {<XO_time> | <XO_states >} <NL>

where:

<X0O time> = real number
<XO_states > = Integer

Esample: 10 DIM Xot$[100]
20 OUTPUT XXX;":MACHINE]:SLIST:XOTAG?"
30 ENTER XXX;Xot$
40 PRINT Xot$
50 END

SLIST Subsystem HP 165108
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XPATtern
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XPATtern command/query

The XPATtern command allows you to construct & 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
label at a time, & complete specification could require several invocations.

Whea the value of a pattem is expressed in binary, it represents the bit
valoes for the label inside the pattern izer term. In whatever base
is used, the value must be between ¢ and z-l,sinccalabelmaynothavc
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 returns the pattern specification for a given label
name.

Command Symtax: :MACHine{1]2}:SLIS:XPATtern <iabel_name > ,<label_pattam >

<iabel_name> = string of up 1o 6 aiphanumeric chamsttsrs
<label_patiern> = *{#B{0|1|X}... |
#Q{0[1(2]3]41516]7(X ... |
#H{0|1|2|3}4|516]7|8|8|A|B|C[DIE|FIX] ... |
{c|1i2|aj4{6|6}7i60} ... }"

Examples:  OUTPUT XXX;":MACHINE1:SLIST:XPATTERN 'DATA®, 255 "
OUTPUT XXX;"™:MACHINEL:SLIST:XPATTERN 'ABC', "FROO(X1101° "

HP 185108 SLIST Subsystem
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Query Syntax: :MACHIne{1|2}:SLIStXPATtem? <label_nams >

Retumned Format:  [:MACHine{1|2}:SUISLXPATIem] < label_name >, < label_pattem > <NL>

Example: 10 0IM Xp$[100]

20 DUTPUT JOIX;":MACHINE1:SLIST:XPATTERK? "A‘"
30 ENTER XXX;Xp$

40 PRINT Xp$

50 END

HP 185108
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XSEarch

Command Syntax:

where:

< DECUrmance >
<ofigin >

Example:
Query Syntax:
Returmed Format:

Example:

HP 185108
Programming Reference

XSEarch

command/query

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

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

:MACHme{1]|2}:SLISt:XSEarch < ocourrence >, <origin>

e jreger from -1028 o + 1023
;= {TRIGger | STARt}

OUTPUT XXK;":MACHINEL:SLIST:XSEARCH +10,TRIGGER"
:MACHIne{1]2}:SLISt:XSEarch?
[:MACHiIne{1]2}:SLIStXSEarch] < ocourmenos >, <origin> <NL>

10 DIM Xe$[1001

20 QUTPUT XXX ;" :MACHINEI:SLIST:XSEARCH?"
30 ENTER XXX;Xs$§

40 PRINT Xs§

50 END

SLIST Subsystem
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XSTate

Query Symntax:
Returmned Format:

where:

<etate_num >

Example:

SLIST Subsystem
7-26

query

The XSTate query returns the line nummber in the listing where the X
marker resides (-1023 to + 1023). If data is not valid, the query returns
32767,

:MACHine{1(2}:SLISt:XSTate?

[:MACHine{1]|2}:SUIS:XSTate] <state_num> <NL>>

::= an lmeger from -1023 to + 1028, or 32767

10 DIM Xs$[100]

20 OUTPUT XXX;™:MACHINE1:SLIST:XSTATE?"
30 ENTER XXX;Xs$

40 PRINT Xs$

80 END

HP 18510B
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XTAG command/query

The XTAG command specifics the tag value on which the X Marker
should be placed. The tag value is time when time tagping is om or states
when state tagging is on. If the data is not valid tagped data, no action is
performed.

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 tagged data, the query returns 9.9E37 for time tagging, 32767 for

state tagging.

Command Syntax: :MACHine{1{2}:SUSEXTAG {<time_value:> | <state_value>}

where:

<time_value> 1= real number
<state_value> = nteger

Example:  :OUTPUT XXX;":MACHINEL:SLIST:XTAG 40.0E-6"

Query Syntax: :MACHine{1|2}:SUSLXTAG?

Retumed Format: [:MACHine{1|2}:SLIStXTAQ] {<time_value > | <state_valus>}<NL>

Bxample: 10 DIM xt$[100]
20 OUTPUT XXX;*:MACHINEL:SLIST:XTAG?"
30 ENTER XXX;Xt$
40 PRINT Xt$
50 END

HP 18510B SLIST Subsystem
7-27
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SWAVeform Subsystem 8

Introduction The commands in the State Waveform subsystem allow you to configure
the display so that you can view state data as waveforms on up to 24
channels identified by labe]l 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}, regardiess of whether time tagging is on or off. As a
result, the cnly commands which can be vsed for scaling are DELay and
RANGge.

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

The commands in the SWA Veform subsystem are:

e ACCumulate

e DElLay

e INSext

o RANGe

» REMove
HP 185108 SWAVeform Subsystem
Programming Reference 8-1
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number_of_samples = infeger from -1023 to + 1024
label_name = string of up to 6 alphanumeric characters
bit_id = {OVERIay| <bit_num >}

bit_num = integer representing a labe! bit from 0 to 31

Figure 8-1. SWAVeform Subsystem Syntax Diagram

SWAVeform Subsystem HP 185100
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SWAVeform

Command Syntax:

Example:

HP 185108
Programming Reference

SWAVeform

selector

The SWAVeform (State Waveform) selector is used as part of a
compound header to access the settings in the State Waveform menu. It
always follows the MACHine selector because it selects a branch directly
below the MACHine level in the command tree.

:MACHine{1|2}:SWAVeform

OUTPUT XXX;™:MACHINEZ:SWAVEFORM:RANGE 4"

SWAVeiorm Subsystem
8-3



ACCumulate

ACCumulate

Command Syntax:
Example:

Query Syntax:
Retumed Format:

Example:

SWAVeform Subsystem
2=4

command/query

The ACCumnlate 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" (omn).

:MACHine{1]2}:SWAVetorm:ACCumulate {{ON | 1} | {OFF | 0}}
OUTPUT XXX;™:MACHINE] : SWAVEFORM: ACCUMULATE ON"
MACHIne{1|2}:SWAVetorm:ACCumulate?

[MACHina{1|2}: SWAVetorm:ACCurmuiate] {0 | 1} <NL>

10 DIM String$[100]

20 OUTPUT X0OC; ":MACHINEL : SWAVEFORM : ACCUMULATE 2"
30 ENTER XXX; String$

40 PRINT String$

50 END

HP 165108
Programming Reference



DELay

Command Syntax:

where:

<number_of sampies >

Exampla:
Query Syntax:
Retumed Format:

Example:

HP 165108

Programming Reference

DELay

command/query

The DELay command allows you to specify the number of samples
between the timing trigger and the horizontal center of the sereen for the
waveform display. The allowed number of samples is from -1023 to
+1024.

The DELay query returns the current sample offset value.

{MACHines{1|2}:SWAVeform:DELey <number_of_samples >

;= intoger from -1023 to + 1024

OUTPUT XXX ;™ :MACHINEZ: SWAYEFORM:DELAY 327"

MACHine {12} :SWAVetorm:DELay?

[MACHIne {1]2}:SWAVstorm:DELay] <number_of_samples> <NL>

10 DIM String$ [100]

20 QUTPUT XXX ;" :MACHINE]:SWAVEFORM:DELAY?"
30 ENTER XXX;String$

40 PRIKT String$

50 END

SWAVeform Subsystem
&5



INSert

INSert

Command Syntax:

where:

<label_name >
<blt_id>
<bit_num>

Examples:

SWAVeform Subsystem

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
24 waveforms are present, inserting additional waveforms replaces the last
waveform. Bit numbers are zero based, 50 a label with 8 bits is referenced
as bits 0-7. Specifying OVERIlay causes a composite waveform display of
all bits or channels for the specilied label.

MACHine{1[2}:SWAVetorm:INSert  <label_name >, <bit_ld>

i= string of up to 6 alphanumeric charactsmn
= {OVERlay| <bit_num>}
:i= integer representing a Jabel bit frem 0 to 31

OUTPUT XXX;™:MACHINEL: SWAVEFORM: INSERT 'WAVE®, 18"
OUTPLT XXX;7:MACHINE]:SWAVEFDRM: INSERT 'ABC', OVERLAY"
OUTPUT XXX;7:MACKL:SWAV:INSERY 'POD1’', #B1001"

HP 165108
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RANGe

Command Syntax;

where:

< number_of_sampies >
Exampile:

Query Syntax:

Retumed Format:

HP 165108

Programming Reference

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 1040 may be entered.

The RANGe query returns the corrent range value.

MACHine{1|2}:SWAVeform:RANGe <number_of_samples >

1= imteger from 10 v 1040
OUTPUT XXX ; ™:MACHINE2 : SWAYEFORM:RANGE 8"
MACHine{1|2}:SWAVelorm: RANGa?

[MACHine{1|2}:SWAVelomn:RANGSs] <number_of_samples > <NL>

10 DIK String$[i100]

20 QUTPUT XXX; ™ :MACHIMEZ : SWAVEFORM:RANGE?™
30 ENTER XXX; String$

40 PRINT String$

50 END

SWAVeform Subsystern
87



REMove

REMove command

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

Command Syritax: :MACHine{1|2}:SWAVeform:REMove

Example:  OUTPUT XXX;":MACHINEL:SWAVEFORM:REMOVE"

SWAVetform Subsystem HP 185108
8-8 Programming Reference



SChart Subsystem 9

Introduction The State Chart subsystem provides the commands necessary for
programming the HP 16510B’s Chart display. The commands allow you
to build charts of label activity, using data normally foand in the Listing
display. The chart’s y-axis is nsed 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 State Listing display). In the
otber, the x-axis represents the data values for another Iabel. When states
are plotted aiong the x-axis, X and O markers are available. Since the
State Chart display is simply an alternative way of kooking at the data in
the State Listing, the X and O markers can be manipulated through the
SLISt subsystem. In fact, because the programming commands do not
force the menus to switch, you can position the markers in the SLISt
subsystem and see the effects in the State Chart display.

The commands in the SCHart subsystem are:

e ACCumulate

e HAXGs

e VAXis
HP 185108 SCHart Subsystem
Programming Reference o-1
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state_high_value = integer from <state_low_vakue> to + 1024
label_ name = g string of up to 6 aipharmumeric characters
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high_valne = string from low_value to 2° - 1 (#HFFFF)
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Figure $-1. SCHart Subsystem Syntax Diagrem
HP 16510B
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SCHart

Command Syntax:

Bxample:

HP 165108
Programming Reference

SCHart

selector

The SCHart selector is used as part of a compound header to access the
settings found in the State Chart menu. It always follows the MACHine
selectar because it selects a branch below the MACHme level in the
command tree.

‘MACHine {1(2}:SCHar

OUTPUT XXX;":MACHINEL:SCHART:VAXIS "A', ‘0, '§'"

SCHart Subsystem
o3



ACCumulate

ACCumulate

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

SCHart Subsystem
-4

command/query

The ACCumulate command allows you to control whether the chart
display gets erased between eack individual run 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).

MACHine{1]2}:5CHar:ACCurnulats {{ON | 1} | {OFF | 0})
OUTPUT XXX;":MACHINEL :SCHART: ACCUMULATE OFF"
MACHine{1|2}:8CHart:AGCurnulata?
[MACHine{1]2):SCHart ACCumulats] {0 | 1} <NL>

10 DIM String${100)

20 OUTPUT JOO(;™ :MACHINE] : SCHART : ACCUMULATE?"
30 ENTER XXX; String$

40 PRINT String$

50 END

HP 18510B
Programming Reference



HAXis

Note W

Command Syntax:

where:

<uimts_low_value >
<gtate_high_valus >
<iabel_narme >
<label_jow_valus >
< label_high_vaiue >

BExamples:

Query Syntax:

Retumed Format:

Example:

HP 165108

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,

MACHIne{1|2}:5CHart HAXis {STAtes, <state low_value >, <state_high_value> |
<label_nama >, <label_low_value >, <label_high_vaiue>}

= infeger from -1023 to 1024

1= imeger from <state_low_value > to + 1024

= @ 6tring of up 1o 6 siphanumeric characters

= gifing from 010 2=-1 (#HFFFF)

1= piring from <label_low_valua > to 221 (#HFFFF)

OUTPUT XXX;":MACHINEL:SCHART:HAXIS STATES, -100, 100"
OUTPUT XXX;":MACHINEL:SCHART:HAXIS 'NAWJ', '-511', 'S511°'"

MACHine{1]2):5CHart: HAX;a?

[MACHIne{1|2}:S5CHart:HAXs] {STAtes, <staie_low_value >, <state_high_value > |
<label_name >, <label_low_value >, <iabel_high_vealue > }

10 DIM String$[100]

20 DUTPUT XXX;":MACHINE]:SCHART:HAXIS?™
30 ENTER XXX; String$

40 PRINT String$

50 END

SCHart Subsystem
-5



VAXis

VAXis

Command Syntax:

where:

<label_name >
<low_value >
<high_value >

Examples:

Query Syntax:
Retumed Format:

Example:

SCHart Subsystem
9-8

command/query

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

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

MACHine{1|2}:5CHart-VAXla <label_name>, <low_valua >, <high_value>

1= a gtring of up to 6 alphanumeric charmoters
= string from 0 to 221 (HFFFF)
= sting from <low_value> to 2.1 (#HFFFF)

OUTPUT XXX:":MACHINEZ:SCHART:VAXIS "SUMi’, '0Q', '89*"
OUTPUT XXX;™:MACHINEL: SCHART:VAXIS "BUS’, "#HOOFF', '#HO500'"

MACHine{1|2}: SCHart:VAXs?
{MACHme {1]|2}:SCHartVAXis] <label name >, <low_valus >, <high value> <NL>

10 DIM String$ [100]

20 OUTPUT XOOX; ™ :MACHINEL : SCHART : VAXIS?™
30 ENTER XXX; String$

40 PRINT String$

50 END

HP 165108
Programming Reference



COMPare Subsystem 10
L]

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

COFY
DATA
CMASk
RANGe
RUNTiIl
FIND

HP 185108 COMPare Subsystem
Programming Reference 10-1
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label mame = string of up to 6 characters

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

® = care

. = don’t care

line_pum = integer from 1023 to + 1623

data_pattern = "{#B{0{I|X}... |
#Q{0|1|12|3|4|5]6]7)X} ..
#1(0|1|2|2|4|5[6|7|81914|B|C|DIE|FIX} ... |
{0171213]4|516]7|819} ... }"

difference_occorence = infeger from I (o 1024

start_line = integer from —1023 to + 1023

stop_line = integer from <start_line> to + 1023

Figure 10-1. COMPare Subsystem Syntax Diagram

COMPare Subsystem HP 18510B
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COMPare

Command Syntax:

Exampie:

HP 18510B
Programming Reference

COMPare

selector

The COMPare. selector is used as part of a compound header to access
the settings found in the Compare menu. 1t always follows the MACHine
selector because it selects a branch directly below the MACHine level in
the command tree.

:MACHine {1(2}:COMPar

DUTPUT XXX;™:MACHINE] :COMPARE :FIND? 818"

COMPare Subsystem
10-3



CMASk

CMASKk command/query

The CMASk (Campare 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 CMASk query returns the state of the bits in the channel mask for a
given label in the compare listing image.
Command Syntax: MACHne{1}2)}:COMPare:CMASKk <labsl_name >, <we_—lpec>
where:
<label name> ::= astring of up to 6 alphanumeric charactes
<care_spec> o string of characters *{*].}..." (32 charactsrs maxdmum)

o cam
1= don't care

Exarnple: QUTPUT XXX; ™ :MACHINE2 : COMPARE :CMASK 'EKIN*, '™, =%  wxrv
Query Syntax: MACHine{1|2):COMPare:CMASK? <lsbel_name >
Retumed Format:  [MACHIne{1|2}:COMPare:CMASK] <label_name > ,<care_spec> <NL>

Example: 10 DIK String$[100)
20 OUTPUT XXX;":MACHINEZ2:COMPARE :CMASK? ‘PODS"™
30 ENTER XXX; String$
40 PRINT String$
50 END

COMPare Subsystem HP 165108
10-4 Programming Reference



COPY

COPY command

The COPY command copies the current acquired State Listing far the
specified machine into the Compare Listing template. It does not affect
the compare range or channel mask settings.

Command Syntax: MACHIne{1|2}:COMPare:COPY

Example:  OUTPUT XXX:*:MACHINEZ:COMPARE : COPY*

HP 185108 COMPare Subsystem
Programming Reference 10-8



DATA

DATA

Command Syntax:

where;
<label_name >

<lins_num>
<data_pettern >

Examples:

COMPare Subsysiem
10-8

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 ro
compare image is defmed (such as at power-up) all other data in the
image is set to don't cares,

Not specifying the <label_name> parameter allows you to write data
patterns to more than one label for the given line number. The first
pattern is placed in the left-most label, with the following patterns being
placed in a left-to-right fashion (as sezn on the Compare display).
Specifying more patterns than there are labels simply results in the extra
patterns being ignored,

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 cannot be used in a decimal number,

The DATA query returns the value of the compare listing image for
given Iabel and state row.

MACHine{1|2}:COMPare:DATA { <label_name >, <line_num>,«<data_pattemn > |
<line_num >, <data_pattern>[, <data_pamsm:>].. }

= & atring of up 6 alphanumeric characters

1= imeger from —1023 to + 1023

ue {#B{O1IX}... |
#Q{0|1]2|3|4|5]6]71X} ... |
#H{D|1[2]|a|4|5|6]T|a{8|A[B|C|D[E|F|X} ... |
{o[1}2|3|4|5|6|7}8|8} ... )"

OUTPUT XXX;":MACHINE?:COMPARE:DATA "CLDCK', 42, '#BO11X101X""

OUTPUT XXX;":MACHINE? :COMPARE:DATA 'OUT3’, 0, ‘#HFF4D""

OUTPUT XXX:":MACHINEL:COMPARE:DATA 129, '#BXX00', "#B1101°, '#B1OXX'"
DUTPUT XXX;™:MACHZ :COMPARE :DATA -511, '4°, °64', "16°, 256, "8", '16""

HP 18510B
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DATA

Query Syntex: MACHine{1|2};:COMPare:DATA? <iabel_name>,<line_num>

Retumed Format:  [MACHine(1]2)}:COMPare:DATA)
<tlabel_namse >, <line_num >, <dety_pattem > <NL >

Example: 10 DIM Labe!$[6], Response$[80) )
15 PRINT "This program shows the values for a signal’s Compare 1isting”™
20 INPUT "Enter signal label: ", Label$
25 OUTPUT X0(;":SYSTEM:HEADER OFF" Turn headers off (from responses)
30 OUTPUT XXX;":MACHINEZ : COMPARE : RANGE ?"

35 ENTER XXX; First, Last IRead in the range's end-points
40 PRINT "LINE #", "VALUE of "; Label$
45 FOR State = First TO Last IPrint compare value for each state

50  DUTPUT XXX;™:MACHZ:COMPARE:DATA? '™ & Label$ & "',” & VAL$(State)
55 ENTER XXX; Response}

60 PRINT State, Response$

65  NEXT State

70 ERD

HP 18510B COMPare Subsystem
Programming Reference 10-7



FIND

FIND

Query Syntax:
Retumed Format:

where:

< difference_occumrenca >
<line_number >

Example:

COMPare Subsystem
10-8

query

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

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

MACHiIne{1[2}:COMPare:FIND? < difference_occurmence >

[MACHIne{1]2}:COMPare:FIND] <dHferance_occumence >, <line_number> <NL >

1= Integer from 1 to 1024
= integer from -1023 to + 1028

10 DIM String$[100]

20 DUTPUT JOO(; ™ :MACHINEZ : COMPARE :FIND? 26"
30 ENTER XXX; String$

40 PRINT String$

50 END

HP 18510B
Programming Reference



RANGe

Command Syntax:

whare:

<sgtart Jine >
<stop_line >

Examples:

Query Syntax:

Retumead Format:

Example:

HP 185108
Programming Reference

RANGe

command/query

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 query returns the current boundaries for the comparison.

MACHIne{1{2}:COMPare:RANGe {FULL | PAATIal, < start_line >, <gtop_line > }

= integer from —1023 to + 1023
1= Integer from <start_line> to + 1023

OUTPUT XXX;™:MACHINEZ:COMPARE:RANGE PARTIAL, -511, 512"
QUTPUT XXX;":MACHINE?2:COMPARE :RANGE FuLL™ -

MACHIne {1 |2}:COMPare:RANGS?

[MACHIne {1|2}:COMPare:RANGs] {FULL | PARTIal, <start_line >,
<siop_Kne>} <NL>

10 DIM String$[100]

20 OUTPUT XXX ;" :MACHINE4:CONPARE :RANGE?™

30 ENTER XXX; String$

40 REM See if substring "FULL" occurs in respense string:

50 PRINT "Range is ";

60 IF POS(String$,”FULL"} > O THEN PRINT "Full™ ELSE PRINT "Partial”
70 END

COMPare Subsystam
10-9



RUNTII

RUNTIl

Note #

COMPare 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 display's STOP Geld 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
Lags have been turned on (see the TAG command in the STRace
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 (CUTRange).

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

e Every channel of every label has the same value (EQUal).
e Anychanne] of any label has a differeat value (NEQual),

The RUNTI instruction (for state analysis) is available in both the SLISt
and COMPare subsystems.

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

HP 165108
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RUNTII

Command Syntax: MACHine{1|2}:COMPare:RUNTIl {OFF| LT, <value > |GT, <value>|
INRange, < value >, <value > | OUTRange, < value >, < value > | EQUal | NEQual}

where:

<value> = real number from -9E9 to +5E9

Example:  OUTPUT XXX;™:MACHINEZ:COMPARE :RUNTIL EQUAL™
Query Syntax: MACHine{1|2}:COMPare:RUNTII?

Returned Format:  [MACHine{1|2}:COMPare:AUNTIl] {OFF| LT, <value > |GT, <value >|
iNRange, <value > , <values > | OUTRange, < value >, <vaiue > | EQUal |NEQual} < NL >

Example: 10 0IM String$[100]
20 DUTPUT XXX;":MACHINEZ:COMPARE :RUNTIL?"
30 ENTER XXX; String$
40 PRINT String$
50 END

HP 185108 COMPare Subsystem
Programming Retference 10-11






TFORmat Subsystem 11

Introduction The TFORmat subsystem contains the commands available for the Tinming
Format menu in the HP 16510B logic analyzer module. These commands
are:

e LABel
¢ REMove
e THReshold
5 N
{ TFORma L LA.BMH »poce H nome o
|
J
——(LABOIH space !—-{ nome }

(ssslrs)+] spoce sl now |
S

——QHRuhol«m-)-l spoce L
(eey) i
— )
) —
<N>={I]2(3|4}|5}

name = string of up to 6 alphanumeric characters

polarity = {POSitive | NEGative}

pod_speclfication = format (integer from 0 to 65535) for a pod (pods are assigned in decreasing order)
value = voltage (real number) -9.9i0 + 9.9

Figure 11-1, TFORmat Subsystem Syntax Diagram

HP 185108 TFORmat Subsystem
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TFORmat
=

TFORmat selector

The TFORmat selector is used as part of a compound header to aceess
those settings normally found in the Timing Format menu, It always
follows the MACHine selector because it selects a branch directly below
the MACHine level in the language tree.

Command Syntax: :MACHIne{1|2}:TFORmat

Example: OQUTPUT XXX;":MACHINEL: TFORMAT : LABEL?"

TFORMat Subsystem HP 165108
11-2 Programming Reference



LABel

HP 165108
Programming Reference

LABel

command/query

The LABel command allows you to specify polarity and assign channels to
pew or existing labels, If the specified label name does not match an
existing label name, a new label will be created.

The order of the pod-specification parameters is significant. The first one
listed will match the highest-numbered pod assigned to the machine
you're using. Each pod specification after that is assigned to the
next-bighest-numbered pod. This way they match the left-to-right
descending order of the pods you see on the Format display. Not
incloding enough pod specifications results in the lowest-numbered
pod(s) being assigned a value of zero (all channels excluded). If you
include more pod specifications than there are pods for that machine, the
exira ones will be ignored. However, an error is reported anytime more
than five pod specifications are listed.

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

Since pods contain 16 channels, the format value for a pod must be
between 0 and 65535 (2'°-1). When giving the pod assignment in binary
(base 2), each bit will correspond to a single channel. A *1"in a bit
posiﬁonmcanstheassodatedchannelinthatpodisamignedtothnpod
and bit. A "0"in a bit position means the associated channel in that pod is
excluded from the label. For example, assigning #B1111001100 is
equivalent to eatering "......****..**_" throngh the touchscreen,

A label can not have a total of more than 32 channels assigned 1o it.

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

TFORmat Subsystem
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LABel

Command Syntax: :MACHine{1|2}:TFORmat:LABel <name> [, {<polarity> | <assignment>}]...

where:

<name> = string of up to 6 alphanumeric charaoters
<polarity> = {POSitive | NEGative}
<assignment>  : = format (integer from O to BE535) for a pod (pods are assigned in decreasing order)

Examples: OUTPUT XXX;™:MACHINEZ:TFORMAT:LABEL ’DATA', POS, 65535, 127, 40312"
OUTPUT XXX;":MACHINEZ: TFORMAT:LABEL "STAT', 1, 8096, POSITIVE"
OUTPUT XXX;":MACHINEL:TFORMAT:LABEL "ADDR', MEGATIVE, #B111100101010107

Query Symtax:  :MACHine{1|2}:TFORmat:LABel? <name>
Retumed Format:  [:MACHine{1|2}:TFORmMat:LABel] <nama > [, <assignment > ]...,<polarty> <NL>

Example: 10 DIM String$[100]
20 DUTPUT XXX;™:MACHINEZ:SFORMAT:LABELT ‘DATA'™
30 ENTER XXX String$
40 PRINT String$
50 END

TFORmat Subsystem HP 185108
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REMove

|
REMove command

The REMove command allows you to delete all labels or any one label
spedified by name for a given machine,

Command Syntax:  :MACHine{1|2}:TFORmat:REMove {<name > |ALL}
where:

<name> = string of up to & alphanumsric charasisrs

Examples:  QUTPUT XXX;":NACHINEL:TFORMAT:REMOVE *A'"
OUTPUT XXX;":MACHINE]: TFORMAT:REMOVE ALL"

HP 18510B TFORmat Subsystem
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THReshoid
P
THReshold command/query

The THReshold command allows you to set the voltage threshold for a
given pod to ECL, TTL or a speific voltage from -9.9V to +9.5V in 0.1
volt increments.

The pod thresholds of pods 1, 2, and 3 can be set independently. The pod

Note thresholds of pods 4 and 5 are slaved together; therefore when you set the
threshold on pod 4 or 5, both thresholds will be changed to the specified
vaiue.

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

Command Syntax: :MACHine{1{2}:TFORmat:THRashold <N> {TTL{ECL|<value>}

where:

<N> = pod number {1]2(3]|4|5}
<value> ;= voliage (real number}-8.6to +8.9
TTL = default value of + 1.6V
ECL ::= defautt value of -1.3V

Exampie: OUTPUT X0 MACHINE1: TFORMAT: THRESHOLD' 4.0°
Query Syntax: :MACHine{1|2}:TFORmat THReshoid <N>?

Retumed Format:  [:MACHine{1|2):TFORmat:THReshold <N>] <vaius> <NL>

Exampile: 10 DIM Value$ [100]
20 DUTPUT XXX; " :MACHINEL:TFORMAT: THRESHOLD2?"

30 ENTER XXX;Value$
40 PRINT Value$
50 END

TFORmat Subsystem HP 165108
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TTRace Subsystem . 12
b .

Introduction The TTRace subsystem contains the coinmands available for the Timing

Trace menu in the HP 16510B logic analyzer module. These commands
are:

AMODe
DURation
EDGE
GLITch
PATTem

HP 18665108 TTRace Subsystem
Programming Reference 1241
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GT = greater than

LT = less than

duration_valve = real number

label_name = string of up o 6 alphanumeric characters

edge_spec = string of characters *{R|F|T|X}.."

R = rising edge

F = falling edge

T = toggling or either edge

X = don’t care or ignore this channel

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

* = search for a glitch on this channel

. = ignore this channel

pattern_spec = "{#B{0[1(X} ... |
#0{0|1|2|3]4|5|6|71X} ... |
#H{0|1)2]|3|4|5|6]7|8|9|4|B|C|D|E|F|X}... |
{0|1]|2|314|5]6|7|8|9}-.. }"

Figure 12-1. TTRace Subsystem Syntax Diagram

TTRace Subsystem HP 16510B
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TTRace

Command Syntax:

Example:

HP 165108
Programming Reference

TTRace

selector

The TTRace selector is used &s part of 2 compound header to access the
settings found in the Timing Trace menu, It always follows the MACHine
selector because it selects a branch directly below the MACHine level in

the language tree.

:MACHine{1|2}:TTRace

OUTPUT XXX;™:MACHINEL:TTRACE:GLITCH 'ABC’, '_,, *e=*'~

TTRace Subsysiem
12-3



AMODe

AMODe

Command Syntax:

where:

< acquisition_mode >

Example:
Query Syntax;
Returned Format;

Exampie:

TTRace Subsystem
124

command/query

The AMODe command allows you to select the acquisition mode used for
a particular timing trace. The acquisition modes available are
TRANGitional and GLITch

The AMODe query returns the current acquisition mode.

:MACHIne{1|2}: TTRace:AMODe < aoquisition_mode >

= {@GLITch | TRANsitional}

OUTPUT XXX; ":MACHINEL:TTRACE:AMODE GLITCH"
:MACHine 1:TTRaoe: AMODe?
[:MACHN®1:TTRace:AMODs] {GLITch | TRANsitional}

10 DIM M3 [100)

20 OUTPUT XXX; ":MACHINEY:TTRACE : AMODE?™
30 ENTER XXX:M$

40 PRINT M$

50 END

HP 165108
Programming Reference



DURation

"
DURation command/query

The DURation command allows you to specify the duration qualifier to
be used with the pattern recognizer term in generating the timing trigger.
The duration value can be specified in 10 ns increments within the
following ranges:

e Greater than (GT) qualification - 30 ns to 10
» Less than (LT) qualification - 40 ns to 10 ms.

The DURation query returns the current pattern duration qualifier
specification.

Command Syntax: :MACHine{1[2}:TTRace:DURation {GT|LT}, <duration_vaiue >

where:

GT ::= greatsr than
LT :: = less than
<duration_value> ;= reai number

Example: OUTPUT XXX; ":MACHINEL:TTRACE:DURATION &T, 40.0£-9"
Query Symax: :MACHine{1}2}:TTRaca:DURation?
Returned Format:  [:MACHIne{1|2}:TTRace:DURation] {GT|LT},<duration_vaiue > <NL>

Example: 10 DIM D$[100]
20 OUTPUT XXX; ":MACHINE1:TTRACE:DURATION?"

30 ENTER XXX;D$
40 PRINT D$
50 END
HP 185108 TTRace Subsystemn
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EDGE

EDGE | command/query

The EDGE command allows you to specify the edge recognizer term for
the timing analyzer trigger on a per label basis, Each command deals with
only one label in the given edge specification; therefore, a complete
specification could require several commands, The edge specification
uses the characters R, F, T, X (o indicate the edges or don't cares as
follows:

R = rising edge

F = lnlling edge

T = toggling or cither edge

X = don't care or ignore the channel

The position of these characters in the string corresponds with the
position of the channels within the label. All channels without "X" are
ORed together to form the edge trigger specification,

The EDGE query returns the edge specification for the specified label.

Command Syntax: :MACHne{1|2):TTRace:EDGE <label_name >, <edgs_spec >

<label_name> = string or up o 5 alphanumeric charaoers
<edge_spec>  :m siring of characters *{R|F|T|X}...*

Example:  oUTPUT XXX; ":MACHINEL:TTRACE:EDGE "PODI’, "XXCOOOR '™

TTRace Subsystem HP 165108
12-8 Programming Reference



EDGE

Query Symtax: :MACHine{1|2};TTRace:EDGE? <label_name >
Retumed Format:  [:MACHine{1)2):TTRace:] <label_name>,<edpe_spec> <NL>

Example: 10 DIM E$[100]
20 OUTPUT XXX; ":MACHINEL:TTRACE:EDGE? ‘POD1™"

30 ENTER XXX;E$
40 PRINT E$
50 END

HP 186108 TTRace Subsystem
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GLITch

GLiITch

Command Syntax:

where:
<label_name >
<gliteh_spec >

™ (asterisk)
.t (period)

Exampie:

Query Syntax:

Retumed Format:

Example:

TTRace Subsystem
12-8

command/query

The GLITch command allows you to specify the glitch recognizer term for
the timing analyzer trigger on a per label basis. Each command deals with
only one label in a given glitch specification, and, therefore a complete
specification could require several commands. The glitch specification
uses the characters "*" (search this channel) and "." (ignore this channel).

'I'hcposiﬁonofth:sccharaaersinthestﬁngcdmspondswithtbe
position of the channels within the label, All channels with the "*" are

ORed together to form the glitch trigger specification.
The GLITch query returns the glitch specification for the specified label,

:MACHine{1|2}:TTRace:GLITch <label_name >, <glitch_spec >

1= giring of up to 6 alphanumeric characiers
::= string of characters *(*|.}...*

' = saarch for a glitch on this channel

;' = ignore this channel

OUTPUT XXX; ":MACHINE1:TTRACE:GLITCH "POD1’, "™*....... e
:MACHina1:TTRace:GLITch? <labet_name >
[:MACHine1:TTRace:GLTeh] <label_name >, <gliich_spec> <NL>

10 DIM 6$[100)

20 OUTPUT XXX; ":MACHINE}:TTRACE:GLITCH? 'POD1'"
30 ENTER XXX:8$

40 PRINT &3

50 END

HP 18510B
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PATTern

——— e
PATTern command/query

The PATTern command allows you to coastruct a pattern recognizer
term for the timing analyzer trigger on a per label basis. Each command
deals with only one label in the given pattern; therefore, a complete timing
trace speaification could require several commands. Since a label can
contain up to 32 bits, the range of the pattern value will be between 0 and
(22)-1. The value may be expressed in binary (#B), octal (#Q),
hexadecimal (#H) or decimal (default), 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 patter value can contain don’t cares,
the pattern specification parameter is handled as a string of characters
instead of a number.

The PATTern query returns the pattern specification for the specified
label n the base previously defined for the label.

Command Syntax: :MACHine{1]2):TTRace:PATTem <label_name >,<patiem_spec>

where:

<labsl name> 1= string of up 10 & alphanumeric chamacters
<pattem_spec> = “{#8{0|1|X}... |
#0{0[112]3|4|518171X} ... |
#H{0(112[3|41516|718|9|A|B|CID|E|FIX} . .. |
{o]1}2|3|4|5(6|7|8]9} ...}

Example:  OUTPUT Xxx; ":MACHINE1:TTRACE:PATTERN "DATA', ‘255"

HP 165108 TTRace Subsystem
Programming Reference 12-9



PATTern

Query Syntax: :MACHIne{1)2}:TTRaoe:PATTem? <iabal_name >

Retummed Format:  [:MACHine{1|2}:TTRace:PATTem) <label_name >, < pattemn_spec> <N >

Example: 10 pIN P$[100]
20 OUTPUT XXX; “:MACHINEZ:TTRACE:PATTERN? 'DATA'"

30 ENTER XXX;P$
40 PRINT P§
50 END

HP 165108

TTRace Subsystem
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TWAVeform Subsystem 13

Introduction The TWAVeform subsystem contains the commands available for the
Timing Waveforms menu in the HP 16510B. These commands are:

ACCumulate
DELay
INSert
MINus
MMODe
OCONdition
OPATtern
OSEarch
OTIMe
OVERlay
PLUS
RANGe
REMove
RUNTi
SPERiod
TAVerage
TMAXimum
TMINimum
VRUNs
XCONdition
XOTime
XPATtern
XSEarch
XTIMe

HP 185108 TWAVetorm Subsystem
Programming Reference 13-1
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Figure 13-1, TWAVeform Subsystem Syntax Diagram
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delay_value = real number between -2500 s and + 2500 5

modole_spec = {I]|2]3]4|5}

bit_id = integer from Gto 31

waveform = string containing < acqguisition_spec> {1|2}

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

Inbhel mame = string of up to 6 aiphanumeric characters

label_pattern = "{#B{0|1|X}... |
#01{0|1)2|3|4|516/7|X} ... |
#H{0|1\2|3|4|5|6|7\8{9|4|B|C|D|E|F|X}... |
{0[1!2|3‘[4|5|6|7|8!9}... }

OCCUTTEnCE = inleger

time value = real number

Inbel_td = string of one aipha and one numeric character

module_nom = slot number in which the timebase card is installed

time_range = real number between 100 ns and 10 ks

run_untll_spec =

{OFF|LT, <value> |GT, <value > |INRange < value >, <vaiue > | OUTRange < value >, <value > }

GT = greater than

LT = less than

value = real number

Figure 13-1. TWAVeform Subsystem Syntax Diagram (continued)

HP 18510B TWAVeform Subsystem
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TWAVeform
e
TWAVeform selector

The TWA Veform selector is used as part of a compound header to access
the settings found in the Timing Waveforms menu. It always follows the
MACHine selector because it selects a branch below the MACHine level
in the command tree.

Command Syntax: :MACHine{1]2}: TWAVeform

Example: OUTPUT XXX;":MACHINEL: TWAVEFORM:DELAY 100E-9™

TWAVeiorm Subsystem HP 16510B
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ACCumulate

Command Syntax:

where:

< gotting >

Example:
Query Syntax:
Retumed Format:

'Exnmple:

HP 185108

Programming Reference

ACCumulate

command/query

The ACCumulate command 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 previous ones.

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

:MACHIne{1|2)}: TWAVetform:ACCumulats < ssiting >

1= {0|OFF} or {1]ON}

OUTPUT XOGK; ™ :MACHINEL : TWAVEFORM: ACCUMULATE OR™
‘MACHIne{1 |2}: TWAVetorm:ACCumutats?

[:MACHine {12} TWAVetorm:ACCumulate] {0|1} <NL>

10 DIM P§ [100]

20 OUTPUT XX; ™ :MACHENE]: TWAVEFORM: ACCUMULATE?™
30 ENTER XXX; P§

40 PRINT P§

50 EWD

TWAVeform Subsystem
13-7



DELay

DELay 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 5. In glitch acquisition
mode, as delay becomes large in an absolute sense, the sample rate is
adjusted so that data will be acquired in the time window of interest. In
transitional acquisition mode, data may not fall in the time window since
the sample period is fixed at 10 ns and the amount of time covered in
memary is dependent on how frequent the input signal transitions occar.

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

Command Syntax: :MACHine{1}2}:TWAVefom:DELey <delay vaius>
where;
<deiay value> = real number between -2500 & and +2500 s

Example:  OUTPUT XXX; " :MACHINE] : TWAVEFORM : DELAY 100E-6"

Query Syntax:  :MACHine{1)2}:TWAVetorm:DELay?
Retumed Format:  {:MACHine{1)|2}:TWAVetorm:DELay] <time_value> <NL>

Example: 10 o1% 018 [100)
20 OUTPUT JOUI; ™:MACHINE L : TWAYEFORM: DELAY?"
30 ENTER XXx; D1§
40 PRINT D%
50 END

TWAVeiorm Subsystem HP 185108
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INSert

INSert command

The INSert commard inserts waveforms in the timing waveform display.
The waveforms are added from top to bottom. When 24 waveforms are
present, inserting additional waveforms replaces the last waveform.

Time-correlated waveforms from the oscilloscope and high specd timing
modules can also be inserted in the logic analyzer's timing waveforms
display. Oscilloscope waveforms occapy the same display space as three
logic analyzer waveforms, When inserting waveforms from the
oscilloscope or high speed timing modules, the optional first parameter
mnst 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 specificd, only the waveform for that bit number is added to
the screen.

If OVERlay is spedified, all the bits of the label are displayed as a
composite overlaid waveform. If ALL is specified, all the bits are
displayed sequentially. If the third parameter is not specified, ALL is
assumed.

HP 16510B TWAVeform Subsystem
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INSert

Command Syntax:

where:

<module_apet>
<labal_name >
<bit_id>

Example:

Inserting Osclloscope
Waveforms

Command Syntax:

where:

<module_spec>
<labe!_nams >

Example:

TWAVeform Subsystem
13-10

:MACHiIne{1)2}: TWAVeform:INSerl
[ <module_spec>,] <label_name > [.{ <bit_ld > | OVERiay|ALL})

= {1|2]3)4|5}
1= string of up to 6 alphanumeric chamctars
1= Integer from 0 to 31

OUTPUT XXX;":MACHINEL: TWAVEFDRM: INSERT 3, ‘WAVE',1D"
Inserting & waveform from an oscilioscope to the timing waveforms
display:

tMACHIne{1]2}: TWAVsform:INSert <module_gpec>, <labsl_name >

1= {1|2[3|4]5} siot in which timebass card Is Installed

;1= gtring of ons alpha and one numernic chancter

OUTPUT XXX;™ :MACHINE] : THAVEFORM: INSERT 5, *[1'™

HP 165108
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MINus

MiNus command

The MINus command inserts time-correlated A-B (A minus B)
oscilloscope waveforms cn 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 subtracted from
cach other.

Note # MINus is only available for oscilloscope waveforms,

Command Syntax: TwAvsform:MiNus <module_spec >, <waveform >, < wavetom >

where;
<module_spec> = {1|2|3]|4|5}

<waveform> . = gtring comalning <acquisition_spec>{1|2}
<aoquisition_spec> = {A!B|C|D|E} (slot where aoquisition card Is located)

BExample: OUTPUT X004 “TWAVEFORM:MINUS 2,'A1','A2"

HP 166108 TWAVeiorm Subsystem
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MMODe

MMODe

Command Syntax:
Example:
Query Syntax:

Retumed Format:

<marker_mocle >

TWAVeform Subsystem

18-12

command/query

The MMODe (Marker Mode) command selects the mode controlling
marker movement and the display of the marker readouts. Whea
PATTern 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.
:MACHine{1|2}:TWAVetorm:MMODe {OFF | PATTem | TIME |MSTate}
OUTPUT XXX; ":MACHINEL:TWAVEFORM:MMODE TIME™

:MACHne{1|2}: TWAVetorm:MMODe?

[:MACHine{1]2}: TWAVeform:MMODe] <marker_mode > <NL>

;1= {OFF|PATTem | TIME| MSTats}

10 DIM M$ [100]

20 QUTPUT JOOX; ™ :MACHINE] : TWAVEFORM : MMODE?"
30 ENTER XXX; M$

40 PRINT M$

50 END

HP 185108
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OCON(dition

Y
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 setting,
Command Syntax: :MACHine{1|2}:TWAVeform:OCONdHion {ENTering |EXITing}
Example: OUTPUT J00(; ™:MACHINEL:TWAVEFORM:OCOMDITION ENTERING"
Query Syntax: :MACHins{1|2}:TWAVetorm:OCONdttion?
Retumed Format: [;MACHine{1|2}:TWAVsform:DCONgdition) {ENTering|EXITing} <NL>

Example: 10 DIX 0c$ [100]
20 OUTPUT XXX;":MACHINEL:TWAVEFORM:OCONDITION?"
30 ENTER XXX; Oc$
40 PRINT Oc$
50 END

HP 1685108 TWAVeform 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 and
OCONdition when moving the marker on patterns. Since this command
dcals with only one label at a time, a complete specification could require
several imvocations.

Whanthcvnlucofapancmxscxprcssedmbinary,itreprmtsthebil
values for the label inside the pattern re r term. In whatever base
is used, the value must be between 0 and l,smceahbclmaynothave
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: :MACHine{1]2}:TWAVetorm:OPATtam  <label_name >, < labe!_pattem >

whers;

<label_name> = stiing of up to 6 alphanumeric characters
<label pattsrn> = “{#B{0]1(X}... |
#Q{0|1|2|3|4)5|8[7|X} ... |
#H{0[1]2|3|4|5|6{7{8|9|A)B|C|DIE|FIX}... |
{0]1]2|2)4|5|6}7|8]|9} ... }"

Example: QUTPUT XXX: ":MACHINEL:TWAVEFORM:OPATTERN ‘A’, *511'™

TWAVeform Subsystem HP 165108
13-14 Programming Reference



OPATtern

Query Synmtax: :MACHine{1|2}:TWAVsform:OPATam? <label_name >

Retumed Format:  [:MACHine{1}2}:TWAVeiorm:OPATtern) <labal_name >, <label_pattern> < NL>

Exampie: 10 DIM 0p$ [100]

20 OUTPUT XXX;:":MACHINEL : TWAVEFORM:OPATTERNT ‘A"™
30 ENTER XXX; Op$

40 PRINT Op$

50 END

HP 185108 TWAVeiorm Subsystem
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OSEarch

OSEarch

Command Syntax:

TWAVeform Subsystem

13-18

where;

<origin >
< O0TUIence >

Example:
Query Syntax:
Retumed Format:

Example:

command/query

The OSEarch command defines the search criteria 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 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 2 marker on the selected
origin. With 2 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.

:MACHine{1|2}:TWAVeform:QSEarch < acourrence >, <origin >

1= {TRIGger | XMARKer}
1= nteger from -B999 10 + 0990

QUTPUT XXX; ":MACHINEL:TWAVEFORM:DSEARCH +10, TRIGGER™
:MACHIne {1]2}:TWAVeform:OSEanch?
[:MACHine{1|2}:TWAVeform:0SEarch] <ococumence>,<origin> <NL>

10 DIK 0s$ [100]

20 OUTPUT XXX;":MACHINEL: TWAVEFORM:0SEARCH?"
30 ENTER XXX; 0Os$

40 PRINT 0s$

50 END

HP 165108
Programming Reference



OTIMe

OTIMe . command/query

The OTIMe command positions the O 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 time. If data is not
valid, the query returns 9.9E37,

Command Syntax: :MACHine{1|2}:TWAVeform:OTiMs <time_value >

where:

<time_value> = resl number-2.5Ks to +2.5Ks

Example: OUTPUT oX; ":MACHINE]: TWAVEFORM:OTIME 30.0E-6"
Query Syntax: :MACHine{1|2}: TWAVeform:OTIMs?
Returned Format:  [:MACHIne{1/2): TWAVeiorm:OTIMe] <time_vaiue> <NL>

Example: 10 DIM 0t$ [100)
20 OUTPUT JX(; ™ :MACHINE1: TWAVEFORM: OTIME?™
30 ENTER XXX; Ot$
40 PRINT Ot$
50 END

HP 185108 TWAVeform Subsystem
Programming Reference 13-17



OVERIay
————————

OVERIay -

command

The OVERIlay 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
oscilioscope time base card. The next parameters are the labels of the
waveforms that are to be overlaid.

Command Syntax: :MACHIne{1|2}:TWAVeform:OVERlay <moduls_number>, <label> [, <label>]...

where:
<module_spec> 1= {1]|2]3|4|5}

<waveform> . = sting containing <acquisition_spec> {1|2}
<acquisition_spec> = {A|B|C|D|E} (slot where acquisition cand ia locatsd])

Example: OUTPUT 500¢*:MACHINE1: TWAVEFORM:OVERLAY 4, 'C1','C2"

TWAVeform Subsystem HP 18510B
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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 subtracted from
cach othber.

Not ﬁ PLUS is only available for oscilloscope waveforms.
ote

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

where:
<module_spec> = {1]|2]|3|4|5}

<waveform> = shing containing <aoquisition_spec > {1}2}
<acquisition_spec>  := {A|B|C|D|E} (slot whers acquisition card ls iocated)

Exemple:  OUTPUT Y00 “TWAVEFORM:PLUS 2,'A1° ‘A2~

HP 185108 TWAVeform Subsystem
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RANGe

RANGe

Commuand Syntax:

where:

<time_range >

Example:
Query Syntax:
Retumed Format:

Example:

TWAVeform Subsystem

command/query

The RANGe command specifies the full-screen time in the Gming
waveform menn, It is equivalent to ten times the seconds-per-division
setting on the display, The alloweble values for RANGe are from 100 ns
to 10 ks.

The RANGe query returns the canrent full-screen time,

:MACHIme{1|2}:TWAVeform:RANGe <time_value >

1= real number between 100 ng and 10 ks

OUTPUT XXX;™:MACHINEL : TWAVEFORM: RANGE 100E-9"
:MACHin®a{1|2}: TWAVeform:RANGa?
I:MACHInS{1]2): TWAVieform:RANGe) < time_vaiue > <NL>

10 DIM Rg$ [100]

20 QUTPUT XXX;™:MACHINE]: TWAVEFORM : RANGE?"
30 ENTER XXX; Rg$

40 PRIKT Ro$

50 END

HP 185108
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REMove

=)
REMove command

The REMove command deletes all waveforms from the display.
Command Syntax: :MACHine{1|2}: TWAVeform:REMove

Example: DUTPUT XXX;“:MACHINEL : TWAVEFORM: REMOVE™

HP 16510B TWAVeform Subsystem
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RUNTII
e

RUNTIl command/query

The RUNTII {run until) command defipes stop criteria based on the time
between the X and O markers when the trace 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 valge

Greater Than (GT) a specified time value

I the range (INRange) between two tirme values

Out of the range (OUTRange) between two time valoes

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.

This command affects the timing analyzer only, and has no relation to the
RUNTil commands in the SLISt and COMPare subsystems.

The RUNTII query returns the carrent stop criteria.
Command Syntax: :MACHine{1)2}: TWAVeform:RUNTIl <num_unti_spec >

where:

<run_untll_spec> = {OFF | LT, <value> | GT,<value> | INRange <valus>,<valus> |

OUTRange <value >, <valua >}
<value> = real number

Examples:  OUTPUT XXX;":MACHINEL:TWAVEFORM:RUNTIL &T, B0O.QE-6"
OUTPUT XXX;":MACHINEL:TWAVEFORM:RUNTIL INRANGE, 4.5, 5.5"

TWAVeform Subsystem HP 185108
13-22 Programming Reference



RUNTIl

Query Syntax:
Retumed Format:

Exampie:

HP 18510B
Programming Reference

:MACHine{1]2}: TWAVatorm: RUNTII?

[:MACHine{1]2}:TWAVeform:RUNTII] < mun_until_spec> <NL>

10 DIM Ru§ [100}

20 QUTPUT XXX;":MACHINE] : TWAVEFORM:RUNTIL?"
30 ENTER XXX; Ru$

40 PRINT Ru$

50 END

TWAVeform Subsystem
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SPERiod
e

SPERiod query

The SPERiod query returns the sample period of the last run.
Query Syrtax: :MACHma{1|2}: TWAVeform:SPERied?
Retumed Format:  [:MACHine{1|2}: TWAVeform:SPERiod] <time_vahe> <NL>

where:

<time_value>  : = real number

Example: 10 DIN sp§ [100]
20 OUTPUT XXX;":MACHINE]: TWAVEFORM:SPERIOD?"
30 ENTER XXX: Sp$
4D PRINT Sp$
50 END

TWAVeform Subsystem HP 185108
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TAVerage

s ————=]
TAVerage query

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

Query Symax: :MACHine{1)2}:TWAVeform:TAVerage?
Returned Format:  [:MACHIne {1 |2}:TWAVeform: TAVerage] <time_valua> <NL>

where:

<time_value> = real number

Example: 10 0IM Tv$ [100]

20 OUTPUT XXX;™:MACHINE! : TWAVEFORM: TAVERAGE?"
30 ENTER XXX; Tv$

40 PRINT Tv$

50 END

HP 185108 TWAVeform Subsystem
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TMAXimum
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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 Symitax:  :MACHIne{1{2): TWAVeform:TMAXimum?
Retummed Format:  [:MACHIne{1]|2}: TWAVeform:TMAXimum] «<time_value > <NL>

where

<time_vajue> = real number

Example: 10 DIM Tx$ (100]
20 DUTPUT XXX;™ :MACHINEL : TWAVEFORM: THAX IMUM?™
30 ENTER XXX; Tx$
40 PRINT Tx§
50 END

TWAVeform Subsystem HP 185108
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TMINIimum

Query Syntax:
Returned Format:

where:

<time_valus >

Exampie;

HP 18510B
Programming Reference

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.

‘MACHIne{1|2}: TWAVetorm: TMINImum?

[:MACHIne{1]2}:TWAVeform: TMINimum) <time_vaius > <NL>

i1 = real number

10 DIN Tm$ [100]

20 OUTPUT JO(X; "™ :MACHINEL: TWAVEFORM: THININUM?™
30 ENTER XXX; Tm$

40 PRINT Tod

50 END

TWAVeform Subsystem
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VRUNSs

VRUNSs query

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

Query Syntax: :MACHine{1]|2}: TWAVeform:VRUNs?
Retumed Format:  [:MACHIne{1|2};TWAVeform:VRUNs] <valid_rune >, <total_runs> <NL>

where;

<valid_rune> = zero or positive integer
<fotal une> = zero or positive integer

Example: 10 BIK vr$ [100)
20 OUTPUT XXX:":MACHINEL:TWAYEFDAM:VRUNST"
30 ENTER XXX: Vr$
40 PRINT Vr$
50 END

TWAVeform Subsystem HP 16510B
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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 Symtax: :MACHine{1|2):TWAVetorm:XCONdition {ENTering | EXITing}
Example:  OUTPUT XXX; ":MACHINEL:TWAVEFORM:XCONDITION ENTERING™
Query Syntax:  :MACHIne{1|2}: TWAVeform:XCONdition?
Returned Format:  [:MACHIne{1)2}:TWAVetorm:XCONdition] {ENTering [EXITing} <NL>

Example: 10 DIM Xc$ [100)
20 DUTPUT XXX;:":MACHINEL : TWAVEFORM: XCONDITIONT"
30 ENTER XXX: Xc§
40 PRINT Xc$
50 END

HP 165108 TWAVeform Subsystem
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XOTime
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XOTime 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.

Query Syntax: :MACHine{1]2}:TWAVeform:XOTime?
Retumed Format:  [:MACHine{1]2}:TWAVeform:XOTime] <time_valus > <NL>

where:

<fime_value> ::= real number

Example: 10 DiM Xot§ [100]
20 DUTPUT XXX;":MACHINEL: TWAVEFORM:XOTINET"
30 ENTER XXX; Xot$
40 PRINT Xot$
50 END

TWAVeform Subsyetem HP 16510B
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XPATtern

Command Syntax:

where:

<label_name >
<label_pstiem >

Exampie:

HP 185108

Programming Reference

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 labe! inside the pattern rcco§nizcr 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 vnder the X marker for a given label. If the X marker
is not placed on valid data, don’t cares {XX..X) are returned.

:MACHIne{1|2): TWAVeform:XPATiemn < label_name >, <labsl_pattsm >

:: = string of up to 6 alphanumeric characters

sa= {#B{0{1]|X}... |
#O{0[1/2(3[4]51817 )G . .. |
#H{D|1|2|3|4[5]6|7|8|9|A|B|C|DIE|F[X] ... |
{o]1]2|3]4|5)€|7|8]8} ...}

OQUTPUT XXX; ":MACHINEL:TWAVEFORM:XPATTERN ‘A", '511°"

TWAVetorm Subsystem
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XPATtern

Query Syniax:  :MACHine{1]2}:TWAVetorm:XPATtem? <label_name >

Retumed Format:  [:MACHina{1|2):TWAVelorm:XPATtern] < label_name >, <lebel_pattern > <NL >

Example: 10 DIM xp$ [100]
20 OUTPUT XXX;™:MACHINEL: TWAYEFORM: XPATTERN? ‘A"

30 ENTER XXX; Xp$
40 PRINT Xp§
50 END

TWAVeform Subsystem HP 185108
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XSEarch

Command Syntax:

where:

<origin >
< oGumenoe >

Example:
Query Syntax:
Retumed Format;

Example:

HP 185108
Progamming Reference

XSEarch

command/query

The XSEarch command defines the search criteria for the X marker
which is then vsed with the associated XPATtern recognizer specification
and the XCONdition when moving markers on patterns. The arigin
parameter tells the marker to begin a search with the trigger. The
occurreace parameter determines which occurrence of the XPATtern
recognizer specification, relative to the origin, the marker actoally
searches for. An occurrence of 0 (zero) places a marker on the origin.

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

:MACHine{1|2}: TWAVeform:XSEareh < occurence >, < origin >

;1= TRiGger
;1= Integer from -8999 to +9089

OUTPUT XXX; *:MACHINEL:TWAVEFDRM:XSEARCH,+10, TRIGGER"
iMACHIne {12} TWAVetorm:XSEarch? < oocurTence > , < origin >
[:MACHine{ 1|2} TWAVetorm:XSEarch] <occurrence >, <origin> <NL>

10 DIM Xs$ [100]

20 OUTPUT JX0(; ™ :MACHINE] : TWAVEFORM: XSEARCHT™
30 ENTER XXX; Xs$

40 PRINT Xs$

50 END

TWAVeform Subsystem
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XTIMe

XTIMe

Command Syntax:

where:

«<time_value >

Example;

Query Syntax:
Retumed Formaet:

Exampie:

TWAVetform Subsystem

13-34

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.

:MACHIne{1}2}:TWAVeform:XTIMe <time_value >

:: = raal number from -2.5Ks to +2.6Ks

OUTPUT 300G " MACHINE1: TWAVEFORM:XTIME 40.0E-6"
:MACHine{1|2}: TWAVeform:XTiMe?
[:MACHIne{1|2}: TWAVeform:XTIMe] <time_value> <NL>

10 Dib4 X85 [100]
20 OUTPUT X0 MACHINE1: TWAVEFORM:XTIME?
30 ENTER 00K, Xt$

40 PRINT %8

50 END

HP 18510B
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SYMBol Subsystem 14
L e

Introduction The SYMBol subsystem contains the commands that allow you to define
symbols on the controller and download them to the HP 16510B logic
analyzer module. The commands in this subsystem are:

BASE
PATTern
RANGe
REMove
WIDTh

HP 185108 SYMBol Subsystem
Programming Reference 14-1
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label name = string of up to 6 alphanumeric characters

symbol_name = string of up to 16 alphanumeric characters

pattern_value = *{#B{0|I|X}... |
#0{0]1]2|3]4|5|6]7|X} ... |
#H{0{1|2{3|4|5|6]7|8|9|4|B|C|D|E|F|X}... |
{0|1|2]|3|4]516|7|8]9}... }*

start_value = "{#B{0|1}... |
#0{0]112|3(4|516|7}... |
#H{0|1|2|314|5|6|7|8|9|4|B|C|D|E|F}... |
{0|1|2|3i4|5|6|7i8|9}...}"

stop_value = "{#B{0|1}... |
#0{0|1|2|3|4|5|6|7}... |
#H{0|1|2|3|4|5|6|7|8|9|4|B|C|D|E|F}... |
{01212|3)4|516(7|819}...}"

width_value = integer from 1to 16

Figure 14-1. SYMBol Subsystem Syntax Diagram

SYMBol Subsystem HP 185108
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SYMBol

Command Syntax:

Exampile:

HP 185108
Programming Reference

SYMBol

selector

The SYMBol selector is used as a part of a compound header to access
the commands used to areate symbols. It always follows the MACHine
selector because it selects a branch directly below the MACHine level in
the command tree.

{MACHine{1}2}:SYMBol

DUTPUT XXX:":MACHINE1:SYMBOL:BASE 'DATA’, BINARY"

SYMBo! Subsystem
14-3



BASE

BASE 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.

BINary is not available for labels with more than 20 bits assigned. In this
Note case the base will defanlt to HEXadecimal.

Command Syntax: :MACHIne{1[2):SYMBol:BASE <label_nama>,<base_valus>

where:

<iabel name> ::= siring of up to 6 alphanumeric chamoters
<bese_value> = {BNary | HEXadecimal | OCTal | DECimal | ASCII}

Example: OUTPUT XXX;™:MACHINEL:SYMBOL:BASE 'DATA' HEXADECIMAL™

SYNMBol Subsystem HP 16510B
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PATTern

PATTern command

The PATTermn command allows you to create a pattern symbal for the
specified label

Because don't cares (X) are allowed in the pattern value, it must atways
be expressed as a string. You may still use different bases, though don't
cares cannot be used in a decimal number.

Command Syntax: :MACHIne{1]2}:5¥YMBol:PATTem
<label_name >, <symbol_name >, < patterm_value >

where:

<label_name> ::= string of up to € elphanumaric characters
<pymbol_name> 1= gting of up to 16 alphanumeric characiers
<pattsm_value> = {#B{O|1|X} ... |
#Q{0[1])2|3|4|5{6|7|T ... |
#H{0|1|2|3(4]5)6|7|818|A|B|C[D|E[F|X} ... |
{o0|112|3]4|5]6]7)8(9} ... }"

Example:  OUTPUT XXX;":MACHINE]:SYMBOL:PATTERN ‘STAT®, 'MEM_RD', #HOLXX'™

HP 16610B SYMBol Subsystem
Programming Reference 14-5



RANGe

RANGe command

The RANGe command allows you to create a range symbol contaming a
start value and a stop value for the specified label. 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: :MACHine{1|2}:5YMBo!:RANGe
<labe!_nams >, <symbol_name >, <mrt_\'ralue >, <gop_value >

where:

<labsl_name> = string of up to G alphanumaric characters
<gymbol_name> ::= giring of up to 16 alphanumaric charactsrs

<start vajue> = "{#B{0|1}...|
#0{0(1)2|3]4]|58|7} ... |
#H{011]2]3|4|5]6|718)8|A[B|C|DIE|F} ... |
{0|1]2|3)4|5|6}7|8]9}...}"

<gtop_velue> = *{(#B{0|1}... |
*#Q{0|1[2|3]4|5]617} ... |
#H{0|1]|2|3}4|5|6|7|8|8|A|B|CID|E|F} ... |
{0]1[2|3}4}5i6)7|8]0} ... )"

BExample:  OUTPUT XXX;":MACHINEL:SYMBOL :RANGE 'STAT', "10_ACC",'0", "#HOOOF ™

SYMBo! Subsystam HP 185108
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REMove

REMove command

The REMove command deletes ell symbals from a specified machine.,

Command Syntax: :MACHine{1]2}:SYMBolREMove

Exampie: OUTPUT XXX;":MACHINEL:SYMBOL :REMDVE"

HP 1685108 SYMBol Subsystem
Programming Reference 14-7



WIDTh

WIDTh command

The WIDTh command specifies the width (number of characters) in
which the symbol names will be displayed when symbols are used.

The WIDTh command docs not affect the displayed length of the symbol
Note offset value.

Command Symtax: :MACHine{1{2}:SYMBol:WMIDTh <label_name >, <width_value >

where:

<label_name> ::= string of up to & alphanumeric characters
<width_value> = integer from 1 to 16

Exarnple:  OUTPUT XKX:":MACHINEL:SYMBOL:WIDTH 'DATA',9 "

SYMBoi Subsystem HP 165108
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DATA and SETup Commands A

Introduction

note

HP 185108
Programming Reference

The DATA and SETup commands are SYSTem commands that allow
you to sead and receive block data between the HP 165108 and a
controller. Use the DATA instruction to transfer acquired waveform
data, and the SETup instruction to transfer instrument configuration data.
This is useful for:

® Re-loading to the logic analyzer
® Processing data later
® Processing data in the controller,

This appendix explains how to use these commands.

The format and length of block data depends on the instruction being
used and the configuration of the instrument. The SYSTem:DATA
section describes cach part of the block 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 processing of data in the contralfler.

Do not change the block data in the controller if you intend to send the
block data back into the logic analyzer for later processing. Changes
made to the block data in the controller covld have unpredictable results
when sent back to the logic analyer.

DATA and SETup Commands
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SYSTem:DATA

SYSTem:DATA

Nots

command/query

The SYSTem:DATA command transmits the acquisition memory data
from the controller to the HP 16510B logic analyzer.

The SYSTem:DATA query returns the block data,

The data sent by the SYSTem:DATA query reflect the configuration of
the machines 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 cansists of 14506 bytes containing information captured by
the acquisition chips, The information will be in one of four formats,
depending on the type of data captured, Each format is described in the
"Acquisilion Data Description” section. Since no parameter checking is
performed, out-of-range values could cause instrument lockup; therefore,
care should be taken when transferrig the data string mto the HP 165108,

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 represents a digit (ASCII characters "0" through "9"). The value
of the cight 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 > caonsists of a < section beader > 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 preambie followed by the acquisition data. This
section always has a length of 14506 bytes.

DATA and SETup Commands HP 1685108
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SYSTem:DATA

Command Syntax:
Example:

where:

<block data >

< block length specifier
<length >

<gaction >

<gection header >
<pegtion data >

Note

Query Syntax:
Retumed Format:

HP4B Example:

HP 185108
Programming Reference

;SYSTem:DATA <biock data >

OUTPUT XXX;™:SYSTEM:DATA" <block deta>

= <block length spacifier > < section > ...

= #8<iength>

t = the total length of all esctions in byts format (must be represented with 8 digits)
1= <ssction header > <eection dats >

1= 16 bytes, described on the following page

::= formmat depends on the type of data

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>, dom’t
forget to include the length of the section headers.

:SYSTem:DATA?

[:5YS5Tem:DATA] <block data> <NL>

10 DIM Block${32000] | allocate enough memory for block data
20 DIM Specifier$[2]

30 OUTPUT XOUX;":ED1 OM™

40 QUTPUT XOX;":SYSTEM:HEADER OFF"

50 OQUTPUT XX;":SELECT 5™ ! select module
60 OUTPUT XOX;":SYSTEM:DATA?" ! gend data query
70 ENTER XXX USING ™#,2A";Specifier$ ! read in #8
80 ENTER XXX USING “#.BD";Blocklength ! read in block length
90 ENTER XXX USING “-K";Block$ | read in data
100 END
DATA and SETup Commands
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SYSTem:DATA

Section Header
Description

1
11
12
13

Section Data

Data Preamble

Note ‘

The section header uses bytes 1 through 16 (this manual begins counting
at 1; there is no byte 0). The 16 bytes of the section header are as follows:

10 bytes - section name ("0DATA " for the DATA instruction)
1 byte - reserved
1 byte - module ID (31 for the HP 16510B)

4 bytes - length (14506 for the DATA instruction)

For the SYSTem:DATA command, the < section data> parameter
consists of two parts: the data preamble and the acquisition data. These
are described in the following two sections.

The block data is organized as 160 bytes of preambie information,
fallowed by 1024 14-byte groups of information, followed by 10 reserved
bytes. The preamble gives information for each anatyzer describing the
amount and type of data captured, where the trace point occurred in the
data, which pods are assigned to which analyzer, and other information.

Each 14-byte group is made up of two bytes (16 bits) of atarus far
Anaiyzer 1, two bytes of status for Analyzer 2, then five sets of two bytes of
information for each of the five 16-bit pods of the HP 16510B.

One analyzer's mformation is independent of the other

analyzer’s information, In other words, on any given linc, onc analyzer may
contain data information for a timing machine, while the other analyzer
may contain count information for a state machine with time tags enabled.
The status bytes for cach analyzer describe what the information for that
line contains. Therefore, when describing the different formats that data
may coatain below, keep in mind that this format pertains only to those
pods that are assigned to the analyzer of the specified type. The other
analyzer's data is TOTALLY independent and conforms to its own. format.

DATA and SETup Commands HP 185108
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The preamble (bytes 17 through 176) consists af the foliowing 160 bytes:

17 2 bytes - Instrument ID (always 16500 for HP 16510B)
19 2 bytes - Revision Code

ﬁ! The values stored in the preamble represent the captured data curreatly
stored in this structure and not what the current configuration of the

analyzer is. For example, the mode of the data (bytes 21 and 99) may be
STATE with tagging, while the current setup of the analyzer is TIMING.

Note

The next 78 bytes are for Analyzer 1 Data Information.

21 1 byte - Machine dats mode, one of the following valnes:
0 = off
1 = state data (with either time or state tags)
2 = state data (without tags) ;
3 = pglitch timing data
4 = transitional timing data

22 1 byte - List of pods in this analyzer, where a 1 indicates that the
corresponding pod is assigned to this analyzer.

bit§ bit 7 hit 6 bit 5 bit 4 bit 3 bit 2 bit 1
unused ooused Podl Pod2 Pod3 Pod4 PodS5S  unused

23 1 byte - Master chip i this analyzer - When several chips are grouped
together in a single apalyzer, one chip is designated as a master chip. This
byte identitfies the master chip. A vaiue of 4 represents POD 1, 3 for POD
2, 2 for POD 3, 1 for POD 4, and 0 for POD 5.

24 1 byte - Reserved

HP 165108 DATA and SETup Commands
Programming Reference A6
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25 10 bytes - Number of rows of valid data for this analyzer - Indicates the
number of rows of valid data for each of the five pods. Two bytes are nsed
to store cach pod value, with the first 2 bytes used to hold POD 5 value,
the next 2 for POD 4 value, and so on.

35 1 byte - Trace point scen in this analyzer - Was a trace point seen (value
= 1) or forced {value = 0)

36 1 byte - Reserved

37 10 bytes - Trace point Iocation for this analyzer - Indicates the row
number in which the trace pont was found for each of the five pods. Two
bytes are used to store each pod value, with the first 2 bytes used to hold
POD 5 value, the next 2 for POD 4 value, and so on.

47 4 bytes - Time from arm to trigger for this analyzer - The number of 40 ns
ticks that have taken place from the arm of this machine to the trigger of
this machine. A value of -1 (all 32 bits set to 1) indicates counter overflow.

51 1byte - Armer of this analyzer - Indicates what armed this analyzer (1 =
RUN, 2 = BNC, 3 = other analyzer)

52 1 byte - Devices armed by this analyzer - Bitmap of devices armed by this
machine

hit 8 bit 7 bit & bit 5 hit 4 bit 3 bit 2 it 1
unased unnsed wnpsed uvnpsed wnmpsed BNC out Mach. 1 Mach. 2

A 1in a given bit position implies that this analyzer arms that device,
while a 0 means the device is not armed by this analyzer.
53 4 bytes - Sample period for this anslyzer (timing only) - Sample period at

which data was acquired. Value represents the number of nanoseconds
between sampies.

57 4 bytes - Delay for this analyzer (timing only) - Delay at which data was
acquired. Value represents the amount of delay in nanoseconds.

61 1 byte - Time Lags on (state with taggig only) - In state tagging mode, was
the data captured with time tags (value = 1) or state tags (value = 0).

82 1 byle - Reserved

DATA and SETup Commands HP 18510B
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Acquisition Data

HP 18510B
Programming Reference

5 bytes - Demultiplexing (state only) - For each of the five pods (first byte
is POD 5, fifth byte is POD 1) in a state machine, describes multiplexing
of each of the five pods. (0 = NO DEMUX, 1 = TRUEDEMUX, 2 =
MIXED CLOCKS).

1 byte - Reserved

20 bytes - Trace point adjustment for pods - Each pod uses 4 bytes to
show the mmmber of nanoseconds that ave to be subtracted from the trace
point described above to get the actual trace point value. The first 4 bytes
are for Pod 5, the nax four are for Pod 4, and so0 on.

10 byies - Reserved

The next 78 bytes are for Analyzer 2 Data Information. They are
organized in the same manner as Analyzer 1 above, but they occupy bytes
99 through 176

The acquisition data section consists of 14336 bytes (1024 14-byte groups),
appearing in bytes 177 through 14512, The final ten bytes, from 14513 to
14522, are reserved. The data contained in the data section will appear in
one of four forms depending on the mode in which it was acquired (as
indicated in byte 21 for machine 1 and byte 99 for machine 2). The four
modes are:

State Data (without tags)

State Data (with cither time or state tags)

Glitch Tining Data

Transitional Timing Data

The following four sections describe the four data modes that may be
encountered. Each section describes the Status bytes (shown under the
Machine 1 and Machine 2 headings), and the Information bytes (shown
under the Pod 5 through Pod 1 headings).

DATA and SETup Commands
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State Datn
{(without tags)

177
191

14499

State Data (with elther

time or state tags)

Status Bytes. In normal state mode, only the least significant bit (bit 1) is
used. When bit 1 is set, this means that there has been a sequence level
transition.

Information Bytes. In state acquisition with no tags, data is obtained from
the target system with each clock and checked with the trace specification.
If the state matches this specification, the data is stored, and is placed into

Status Statgs Data Data Data Data Data

*The headings arc not a part of the retwrned data,

Statos Bytes. In state tagging mode, the tags indicate whether a given row
of the data is a data line, a comnt (tag) me, or a prestore kine.

Bit 2 is the Datz vs. Count bit. Bit 3 is the Prestore vs. Tag bit. The two

Bit3 B2  Inf ion | .
Acquisition Data
Count

Prestore Datg
Invahd

OO

0
1
0
1

I Bit 2 is clear, the information contains cither actual acquisition data as
obtained fram the target system (if Bit 3 is clear), or prestore data (if Bit 3
is set). If Bit 2 is set and Bit 3 is clear, this row’s bytes for the pods
assigned to this machine contain tags. If Bit 2 and Bit 3 are set, the
corresponding Information bytes are invalid and should be ignored. Bit 1
is used only when Bit 2 is clear, Whenever there has been a sequence level
transition Bit 1 will be set, and otherwise will be clear.

DATA and SETup Commands HP 18510B
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Information Bytes. In the State acquisition mode with tags, data is
obtained from the target system with each clock and checked with the
trace specification. If the state does not match the trace specification, it is
checked against the prestore qualifier. If it matches the prestore qualifier,
then it is placed in the prestore buffer, If the state does not match either
the sequencer qualifier or the prestore qualifier, it is discarded.

The type of information in the bytes labeled Data depends on the Prestore
vs. Tags bit. When the Data bytes are used for prestore information, the
following Count bytes (in the same column) should be ignored. When the
Data bytes are used for tags, the Count bytes are formatted as
floating-point numbers in the following fashion:

EEEEE MMMMMMMMMMM

The five most-significant bits (EEEEE) store the exponeat, and the cieven
least-significant bits (MMMMMMMMMMM) store the mantissa. The
actual value for Count is given by the equation:

Count = (2048 + mantissa) x 277%™ . 2048

Since the counts are relative counts from one state to the one previous, the
comnt for the first state in the data structure is invalid.

If time tagging is om, the coant value represents the number of 40
nanosecond ticks that have elapsed between the two stored states. In the
case of state tagging, the count represents the number of qualified states
that were encountered between the stared states.

If a state matches the sequencer qualificrs, the prestore buffer is checked.
If there are any states in the prestore buffer at this time, these prestore
states are first placed in memory, along with a dummy count row. After
this check, the qualified state is placed in memory, followed by the count
row which specified how many states (or 40 ns ticks) have elapsed since
the last stored state. If this is the first stored state in memory, then the
count information that is stored should be discarded.

DATA and SETup Commands
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14425
14439

Glitch Timing Data

Status Starus Count Commt Count Count Count

Status Status Data Data Data Data Data
Status Status Comnt Count Count Count Count

*The headings are not & part of the returmed data.
@ = Invalid data

Status Bytes. In glitch timing mode, the status bytes indicate whether a
given row in the data contains actual acquisition data information or glitch
information.

Bit 1 is the Data vs. Ghitch bit. i Bit 1 is set, this row of information
contains glitch information. If Bit 1 is clear, theo this row contains actual
acquisition data as obtained from the target system.

Information Bytes. In the Glitch timing mode, the target system is
sampled at every sample period. The data is then stored in memory and
the glitch detectors are checked. If a glitch has been detected between the
previous sample and the current sample, the corresponding glitch bits are
set. The glitch information is then stored. If this is the first stored sample
in memory, then the glitch information stored should be discarded.

DATA and SETup Commands HP 16510B
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177
191
205
219

14425
14439

Transitional Timing Data

HP 185108
Programming Reference

Machine 1_Machine 2 Pod5  Pod4 Pod3 Pod2. Pod1*
Status Status Data Data Data Data Data
Status Status ® @® ® ® ®
Status Status Data Data Data Data Data
Status Status Glitch Glitch Glitch Giitch Glitch

Status Status Data Data Data Data Data
Status Status  Glitch Gliech Glitch Glitch  Glitch

*The headings are not a part of the returned data.
® = Invalid data

Status Bytes. In transitional timing mods, the starus bytes indicate
whether & given row in the data contains acquisition information or
transition count informatiom.

O B Ao e 43 bits 2
Pod5 Pod4 Pod3 Pod2 Podl

Each pod uses two bits to show what is being represented i the
corresponding Information bytes. Bits 10, 8, 6, 4 and 2 are set when the
appropiate pod’s Information bytes represent acquisition data. When that
bit is clear, the next bit shows if the Informsatian bytes represent the first
word of a comnt. Together there are three possible combinations:

10 - This pod’s Information bytes contain acquizition data as obtained from
the target system.

01 - This pod’s Information bytes contain the first word of a count.

00 - This pod’s Information bytes contain part of a count other than the
first word.

DATA and SETup Commands
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Note #

Note

Ioformation Bytes. In the Transitional timing mode the logic analyzer
performs the following steps to obtain the information bytes:

1. Four samples of data are taken at 10 nanosecaond intervals. The data is
stored and the value of the last sample is retained.

2. Four more samples of data are taken. If any of these four samples differ
from the last sample of the step 1, thea these four samples are stored and
the last value is once again retained.

3. H all four samples of step 2 are the same as the last sample taken m step
1, then no data is stored. Instead, a counter is incremented, This process
will continue until & groop of four samples is found which differs from the
retained sample. At this time, the count will be stored in the memory, the
counters reset, the current data stored, and the last sample of the four
once again retamed for comparison.

The stored count indicates the nomber of 40 ns intervals that have elapsed
between the old data and the new data.

The rows of the acquisition data may, therefore, be either four rows of
data followed by four more rows of data, or fonr rows of data followed by
four rows of count. Rows af count will always be followed by four rows of
data except for the last row, which may be either data or count.

This process is performed on a pod-by-pod basis. The individual status
bits will indicate what each pod is doing.

DATA and SETup Commands HP 185108
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317

14457
14471
14485
14499

HP 185108
Programming Reference

The following table is just an example., The meaning of the Information

bytes (Data or Couat) depends upon the corresponding Status bytes.

Status
Status
Stars

Status
Status
Status
Status
Status
Status
Status
Status
Status

Status
Status
Statos

Data
Data
Data
Data
Data
Data
Data
Data
Count

FEERRN

3333

Data

FEER

FEEE

*The headings arc not a part of the returned data,

Data Data Data
Data Data Data
Data Data Data
Data Data Data
Comt Data Data
Comnt Data Data
Count Data Data
Comnt Data Data
Data Count Data
Data Count Data
Data Count Data
Data Count Data
Count Data Data
Count Data Data
Comnt Data Data
Count Data Data
Data Data Data
Date Dsata Data
Data Data Daa
Data Data Data
DATA and SETup Commands
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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 controller,

The SYStem:SETup query returns a block of data that contains the
current configoration to the controlier.

There are three data sections which are always returned:
(These are the strings which would be included in the section header.)

e TCONF16 "
e T1650 DISP "
e "1650 DISP2"

Additionally, the following sections may also be included, depending on
what's available:

e TS5YMBOLS A T
e "SYMBOLS B ™
e "SPA DATA A"
@ "SPA DATA BT
® “INVASM A T
o "INASM B "
o "“COMPARE "

DATA and SETup Commands HP 185108
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Command symiax:

whaere:

< block data>

<block length specitier
<length>

< goction >

< gsotion header >

<gaction data>

Note

BExampie:
Query Syntax:
Retumed Format:

HP-B Example:

HP 165108
Programming Reference

SYSTem:SETup

:SYStem:SETup < block data >

1= <block length specifier > <section > ...

= #8<longth >

= the o1al length of all sactions in byts format {must be represented with 8 diglts)
i1m < pection header > <aection data >

::= 16 bytes in the following format:

10 bytes for the eaction neme

1 byts resarved

1 byts for the medule ID oode (31 for the logic analyzer)

4 bytes for the length of the section data in bytss

1= fonmat depends on the type of data

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>, dom’t
forget to include the length of the section beaders.

OUTPUT XXX;"SETUP" <block data >

:SYStem:SETup?

[:SYStem:SETup] <biock data> <NL>

10 DIM Block$ [32000]
20 DIM Specifier§[2)
30 OUTPUT XXX;™:EO1 ON™
40 DUTPUT XXX;":SYSTEM:HEADER OFF"

| allocate enough memory for block data

50 QUTPUT XX;":SELECT 4" ! select module
60 OUTPUT XXX;":SYSTEM:SETUP?" ! send setup guary
70 ENTER XXX USING "#,2A™;Specifier$ ! read in #8
80 ENTER XXX USING "#,BD";:Block length ! read in block length
80 ENTER XXX USING "-K";Block$ ! read in data
100 END
DATA and SETup Commands
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ACCumulate command/query 8-4, 94, 13-7
Acquisition data A-7

AMODrc command/query 12-4

Anslyzer 1 Data Information A-5

Analyzer 2 Data Information A-7

ARM command/query 3-4

ARMLine command/query 2-3

ASSign command/query 3-5

AUToscale command 3-6

BASE command 144

Block data A-2

Block length specifier A-2-A-3, A-14
BRANch command/query 65 - 6-7

C

CARDcage query 1-4
chart display 9-1
CLOCk command/query 5-4
CMASk command/query 10-4
COlumn command/query 7-6 —7-7
comsmand
ACCumulate 8-4, 9-4,13-7
AMODe 124
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ARM 34
ARMLine 2-3
ASSign  3-5
AUTascale 3-6
BASE 144
BRANch 65
CLOCk 54
CMASk 104
COLumn 7-6
COMPare 10-3
COPY 10-5
CPERiod 5-5
DATA A-2,10-6
DELay B8-513-8
DURation 12-§
EDGE 126
FIND 68
GLITch 12-8
HAXis 9-5
INSert 86, 13-9
LABel 546,113
LINE 79
MACHime 24,33
MASTer 58
MENU 1-5
MESE 1-11
MINus 13-11
MMODe 7-10,13-12
Module Level 2-1
NAME 37
OCONdition 13-13
OPATtern 7-11, 13-14
OSEarch  7-13, 13-16
OTAG 7-15
OTIMe 4-5,13-17
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OVERlay 13-18

PATTern 12-9,14-5

PLUS 13-19

PREstore 6-10

PRINt 1-6

RANGe 6-12, 8-7, 10-9, 13-20, 14-6

REMove 5-9, 8-8, 11-5, 13-21, 14-7

RESTant 6-14

RMODe 16

RUNTi 7-16, 10-10, 13-22

SCHart 9-3

SELect 1-2,1-5

SEQuence 6-16

SETup A-14

SFORmat 5-3

SLAVe 5-10

SLISt 7-5

STARt 1-5

STOP 1-5

STORe 6-17

SWAVeform 83

SYMBol 14-3

SYSTem:DATA A-1-A-2

SYSTem:PRINt 1-6

SYSTem:SETup A-1, A-14

TAG 6-19

TERM 6-21

TFORmat 11-2

THReshold 5-11, 11-6

TTRace 12-3

TYPE 3-8

VAXis 96

WIDTh 14-8

WLISt 2-6,4-2

XCONdition 13-29

XPATtern 7-23,13-31

XSEarch  7-25,13-33

XTAG 7-27

XTIMe 4-6,13-34
Command Set Organization 1-7
COMPare selector 10-3
COMFare Subsystem 10-1
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Complex qualifier 6-7
COPY command 10-5
CPERiod command/query 5-5

D

DATA A-2
State (no tags A-8
State (with cither time or stata tags A-8
Timing Glitch A-10
Transitional Timing A-11
Data and Setup Commands A-1
Data block
Acquisition data A-7
Anzlyzer 1 data A-5
Analyzer 2 data A-7
Date preamble A-4
Section data A4
Section header A-4
DATA command/query 10-6 - 10-7
Data preamble A4
DATA query 7-8
DELay command/query B8-5, 13-8
DURation command/query 12-5

E
EDGE command/query 12-6 - 12-7

F

FIND command/query 6-8 - 6-9
FIND query 10-8
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GLITch command/query 12-8
» Glitch Timing Data A-10

H
HAXis command/query 9-5
I

INSert command 8-6, 13-9 - 13-10
INTermodule Subsystem 1-6

L

LABel command/query 5-6 - 5-7, 11-3 - 114

1LINE command/query 7-9
M

MACHine selector 24, 3-3
MACH:ine Subsystem 3-1
MASTer command/query 5-8
MENU 1-5

MESE command/query 1-11
MESR query 1-13

MINus command 13-11
MMEMory Subsystem 1-6
MMODe command/query 7-10, 13-12
Module Level Commands 2-1
Module Status Reporting 1-10
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NAME command/query 3-7

0

OCONdition cammand/query 13-13
OPATtern command/query 7-11 - 7-12, 13-14 -
13-15

OSEarch command/query 7-13, 13-16

OSTate query 4-3,7-14

OTAG command/query 7-15

OTIMe command/query 4-5, 13-17

OVERIlay command 13-18

P

PATTern command 14-5

PATTern command/query 12-9 - 1210
PLUS command 13-19

PPOWer query 2-5

Preamble description A4

FREstore command/query 6-10 - 6-11

Q

Query

ACCumulate 8-4, 94, 13-7
AMODe 124

ARM 34

ARMLine 2-3

ASSign  3-5

BRANch 6-5
CARDcage 14
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CLOCk 54

CMASk 104
COLumn 76
CPERiod 35-5
DATA A-2,7-8 10-6
DELay &5,138
DURation 12-5
EDGE 12-6

ERRor 16

FIND 68,610-8
GLITch 12-8

HAXis 9-5

LABel 56,11-3
LINE 79

MASTer 58
MENU 15

MESE 1-11

MESR 1-13
MMODe 7-10, 13-12
NAME 3-7
OCON(dition 13-13
OPATtern 7-11,13-14
OSEarch 7-13,13-16
OSTate 4-3,7-14
OTAG 7-15

OTIMe 4-5,13-17
PATTern 12-9
PPOWer 2-5
PREstore 610
PRINt 16

RANGe 6-12, 87, 10-9, 13-20
RESTart 6-14
RMODe 16
RUNTil 7-16, 10-10, 13-22
SEQuence 6-16
SETup A-14
SLAVe 5-10
SPERiod 13-24
STORe 617
SYSTem:DATA A-2
SYSTem:ERRor 1-6
SYSTem:PRINt 1-6

Index-4

SYStem:SETup A-14
TAG 619

TAVerage 7-18, 13-25
TERM 621
THReshold 5-11, 11-6
TMAXmmum 7-19, 13-26
TMINimum 7-20, 13-27
TYPE 38

VAXis 96

VRUNs 7-21,13-28
XCONdition 13-29
XOTag 7-2
XOTime 13-30
XPATtern 7-23,13-31
XSEarch 7-25,13-33
XSTeie 4-4,7-26
XTAG 7-27

XTIMe 4-6,13-34

R

RANGe command 14-6

RANGe command/query 6-12 - 6-13, 87, 10-9,
13-20

REMove command 5-9, 8-8, 11-5, 13-21, 14-7
RESTart command/query 6-14 - 6-15

RMODe 16

RUNTil command/query 7-16 - 7-17, 10-10, 13-2
-13-23

S

SCHart selector 9-3
SCHart Subsystem 9-1
Sectiondata A-4
Section data format A-2
Section header A4
SELect 1-5
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SELect command 1-2
SEQuence command/query 6-16
SETup A-14
SFORmat sclector 5-3
SFORmat Subsystem 5-1
SLAVe command/query 5-10
SLISt selector 7-5
SLiSt Subsystem 7-1
SPERiod query 13-24
STARt 1-5
State data
with either time or state tags A-8
without tags A-8
STOP 15
STORe command/query 6-17 - 6-18
STRace selector 6-4
STRace Subsystem 6-1
Subsystem
COMFare 10-1
MACHme 31
SCHart 9-1
SFORmat 5-1
SLISt 7-1
STRace 6-1
SWAVeform 8-1
SYMBol 14-1
TFORmat 11-1
TTRacz 12-1
TWAVeform 13-1
WLISt 41
SWAVeform selector 8-3
SWAVeform Subsystem 8-1
SYMBol selector 14-3
SYMBol Subsystem 14-1
Syntax Diagram
Module Level Commands 2-2
SFORmat Subsystem 5-1
SLISt Subsystem 7-2
STRace Subsystem 6-1
SYMBol Subsystern 14-2
TFORmat Subsystem 11-1
TTRace Subsystem 12-2
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TWAVeform Subsystem 13-2

WLISt Subsystem 4-1
SYSTem:DATA A-2
SYSTem:ERRor 1-6
SYSTem:PRINt 1-6
SYStem:SETup A-14

T

TAG command/query 6-19 - 6-20
TAVerage query 7-18, 13-25
TERM command/query 6-21-6-22
TFORmat selector 11-2

TPORmat Subsystem 11-1
THReshold command/query 5-11, 11-6
Timing Glitch Data A-10
TMAXimum query 7-19, 13-26
TMINimum query 7-20, 13-27
Transitional Timing Data A-11
TTRace selector 12-3

TTRace Subsystem 12-1
TWAVeform selector 13-6
TWAVeform Subsystem 13-1
TYPE command/query 3-8

Vv

VAXis command/query 9-6
VRUNs query 7-21, 13-28

W

WIDTh command 14-8
WLISt selector 2-6, 4-2
WLISt Subsystem 4-1
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X

XCONdition command/query 13-29

XOTag query 7-22

XOTime query 13-30

XPATtern command/query 7-23 — 7-24, 13-31 -
13-32

XSEarch command/query 7-25, 13-33

XSTate query 4-4,7-26

XTAG command/query 7-27

XTIMe command/query 4-6, 13-34
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