Programming the HP 16550A 1
e

Introduction

About This
Manual

HP 16550A
Programming Reference

This reference, combined with the HP 165004/165014 Programming
Reference, provides you with the information needed to program the

HP 16550A logic analyzer module. Each module has its own reference to
supplement the mainframe manual since not all mainframes will be
configured with the same modules.

This manual is organized in seventeen chapters. The first chapter
contains:

e General information and instructions to help vou get started

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

¢ HP 16550A Logic Analyzer command tree

» Alphabetic command-to-subsystem directory

Chapter 2 contains module level commands.

Chapters 3 through 15 contain the subsystem commands for the logic
analyzer.

Chapter 16 contains information on the SYSTem:DATA and
SYSTem:SETup commands for this module.

Chapter 17 contains program examples that you can use to do common
measurements with the HP 16550A over the bus.

Error messages for the HP 16550A are included in generic system error
messages and are in the HP 165004/165014 Programming Reference.
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Programming This chapter introduces you to the basic command structure used to
program the logic analyzer. Also included is an example program that

the !-IP 165504 sets up the timing analyzer for a basic timing measurement. Additional

Logic Analyzer program examples are in chapter 17.

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 through 10
refers to slot A through J 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 165004/165014 Prograrnming Reference manual, .
Programming the A typical logic analyzer program will do the following:
Logic Analyzer

¢ select the appropriate module
e name a specified analyzer
« specify the analyzer type
e assign pods
e assign labels
e sets pod thresholds
e specify a trigger condition
e setup the display
e specify acquisition type
e start acquiring data

Programming the HP 16550A HP 16550A
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Product
Warranty

Limitation of Warranty

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

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

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

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

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

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



Exclusive Remedies

Assistance

Certification

Safety

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

Product maintenance agreements and other customer assistance
agreements are available for Hewiett-Packard products.

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

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

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



Printing History
]

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

A software code may be printed before the date; this indicates the version
level of the software product at the time of the 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
pew edition of the manual is printed, the change dates are removed from
the bottom of the pages and the new edition date is listed in Pristing

History and on the title page.
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Example Program:

Note ﬁ

Program Comments

HP 16550A
Programming Reference

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

10 QUTPUT XXX;™:SELECT 3"

20 OUTPUT XXX;":MACHL:NAME "TIMING'"

30 QUTPUT XXX;":MACHI:TYPE TIMING™

40 QUTPUT XXX;™:MACHI:ASSIGN 1™

50 QUTPUT XXX;":MACHL:TFORMAT:LABEL °'COUNT'",PQS.D.B,255"
&0 OUTPUT XXX;":MACH1:TTRIGGER:TERM A, 'COUNT', "#HFF'"
70 OUTPUT XXX:":MACH1:TWAVEFCRM:RANGE 1E—6"

80 OUTPUT XXX;™:MENU 3,5"

90 QUTPUT XXX;":MACHL : TWAVEFORM: INSERT 'COUNT'™

100 OUTPUT XXX;":RMODE SINGLE"

110 OUTPUT XXX;":START™

120 END

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

Line 10 selects the logic analyzer in slot C.

Line 20 names machine (analyzer) 1 "TIMING".

Line 30 specifies machine 1 is a timing analyzer.

Line 40 assigns pods 1 and 2 to machine 1.

Line 50 sets up the Timing Format menu by assigning the label COUNT,
and assigning a polarity and channeis to the label.

Line 60 selects the trigger pattern for the timing analyzer.

Line 70 sets the range to 100 ns (10 times s/div).

Lipe 80 changes the opscreen display to the Timing Waveforms menu.

Line 90 inserts the label "COUNT" in the Timing Waveform menu.

Line 100 specifies the Single run mode.

Line 110 starts data acquisition.

For more information or the specific logic analyzer commands, refer to
chapters 2 through 16.

Programming the HP 16550A
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Mainframe
Commands

CARDcage?
Query

Exampie:

These commands are part of the HP 16500A/16501A mainframe system
and are mentioned here only for reference. For more information on
these commands, refer to the HP 165004/165014 Prograrnming Reference,

The CARDcage query returns a string of integers which identifies the
modules that are instalied 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 16550A logic analyzeris 32. A"—1"in
the first. part of the string indicates no card is installed in the slot.

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

12,11,—1,—1,322.2,005

A returned string of 12,11,—1,—1,32,2,2,0,0,5 means that an oscilloscope
time base card (ID rumber 11) is loaded in slot B and the oscilloscope
acquisition card (ID number 12) is loaded in siot A. The next two slots (C
and D) are empty (~1). Slot E contains a logic analyzer module (ID
number 32).

The next group of numbers (2,2,0,0,5) indicate that a two-card module is
instzlled in slots A and B with the master card m slot B, The "0" indicates
an empty slot, or the module software is not recognized or, is not loaded.
The last digit (5) in this group indicates a single module card is loaded in
slot E. Complete information for the CARDcage queryis in the

HP 165004/165014 Programming Reference manual.

Programming the HP 16550A HP 16550A
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MENU
Command/query

Note 42

SELect
Command/query

STARt
Command

STOP
Command

HP 16550A
Programming Reference

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

For the HP 16550A Logic Analyzer:

X,0 — State/Timing Corfiguration
X,1 — Format 1

X2 — Format 2

X3 — Trigger 1

X4 — Trigger 2

X5 — Waveform 1
X.,6 — Waveform 2
X,7 — Listing 1

X8 — Listing 2

X9 — Mixed Display
X.10 - Compare 1
X,11 — Compare 2
X 12 — Chart 1

X13 — Chart2

The menus of an "OFF" machine are not available whea only one analyzer
is turned on. The Mixed Display is available only when one or both

analyzers are state analyzers.

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

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

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

Programming the HP 16550A
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Note ﬁ

RMODe
Command/query

SYSTem:ERRor?
Query

SYSTem:PRINt
Command/query

MMEMory
Subsystem

INTermodule
Subsystem

Programming the HP 16550A
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STAR(t and STOP are Overlapped Commands. Overlapped Commands
allow execution of subsequent commands while the logic analyzer
operations initiated by the Overlapped Command are still in progress.
For more information, see *OPC and *WAI commands in Chapter 5 of
the HP 165004/165014 Frograrnming Reference.

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

RMODe query returns the current setting.

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

The SYSTem:PRINt command initiates a print of the screen or listing
buffer over the current printer communication interface. The
SYSTem:PRINt query sends the screen or listing buffer data over the
current controller communication interface.

The MMEMory Subsystem provides access to both internal disc drives for
loading and storing configurations.

The INTermodule Subsystem commands are used to specify intermoduie
arming between multiple modules.

HP 16550A
Programming Reference



Command Set
Organization

HP 16550A
Programming Reference

The command set for the HP 16550A is divided into module-level
commands and subsystem commands. Module-ievel commands are Listed
in Chapter 2, "Module Level Commands" and each of the subsystem
commands are covered in their individual chapters starting with Chapter
3, "MACHine Subsystem.”

Each of these chapters contains a description of the subsystem, syntax
diagrams, and the commands in alphabetical order. The commands are
shown in long form and short form using upper and lowercase letters, For
example, LABe! indicates that the long form of the command is LABEL
and the short form is LAB. Each of the commands contain a description
of the command and its arguments, the command syntax, and a

programming exampie.

Figure 1-1 on the following page shows the command tree for the

HP 16550A logic analyzer module. The (x) following the SELect
command at the top of the tree represents the slot number where the logic
analyzer module is instalied. The number may range from 1 through 10,

representing slots A through J, respectively.

Programming the HP 16550A
1.7



SELect (x)

I [ [
ARML ine MACHIine {1/2]: WL%St:
RMODe
STAR | TNSers
STCOP l LINE
ARM MINus
ASSign Q08Tcte
LEVelarm 0T IMe
NAME OVER I cy
TYPE PLUS
RENcme RANGe
RESource REMove
XOT ime
XSTate
XTIMe
f T 7 T i T —a— -
SFORmat: STRugger: SLIst: SWAVeform: SCHort: COMPare:
i | I I |
CLOCK ACQuistion COLumn ACCumulate ACCumuiate C(LEar
LABel BRANch CLRPattern ACQuisition HAXis CMASK
MASTer CLEaor DATA CENter VAXis corY
MODE FIND LINE CLRStot DATA
MOPQua | RANGe MMCDe CLRPattern FIND
MQUa ! SEQuence 0PATtern DELcy LINE
REMave STORe QOSEgrch INSert MENU
SETHo ! d TAG 0STate RANGe RANGe
SLAVe TAKenbremch QOTAG REMove RUNT i |
SOFQual TCONtrol OVER l oy TAKenbranch SET
SQuUal TERM REMove TPOSitieon
THReshold TIMER RUNT i I
TPOSition TAVerage
TMAX imum
TMINimum
VRUNS
X0Tag
XOTime
XPATtern
XSEarch
XSTate
XTAS 16550808
Figure 1-1. HP 16550A Command Tree
Programming the HP 16550A HP 16550A
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|
TFORmot:

l
ACGMcde
LABel
REMove
THResho!d

18550808

;
TTRHgger:

ACQuisition
BRANch
CLEar
FIND
GLEDge
RANGe
SEQuence
SPERicd
TCONtroi
TERM
TIMER
TPOSition

T
TWAVeform:

ACCumulote
ACQuisition
CENTer
CLRPattern
CLRStat
DELoy
INSert
MINus
MMODe
CCONdi tion
OPATtern
OSEorch

OT IMe
OVER Il ay
PLUS

RANGe
REMove
RUNTI |
SPERI od
TAVeraoge
TMAX Imum
TMINimum
TPOSition
VRUNSs
XCONdition
X0T ime
XPATtern
XSEarzh
XTIMe

T
TL{St:
COLumn
CLRPattern
DATA
LINE
MMODe
QCONdition
OPATtern
OSEarch
OSTate
OTAG
REMove
RUNT i |
TAVerage
TMAX imum
TMIN imum
VRUNs
XCONdition
XOTag
XOT ime
XPATtern
XSEarch
XSTaote
XTAG

Figure 1-1. HP 16550A Command Tree {continued)

HP 16550A
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1
SYﬂBo!:

BAST
PATTern
RANGe
REMove
wIDTh
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Table 1-1. Alphabetical Command-to-Subsystem Directory

Command Where Used Command Where Used

ACCumulate SCHart, SWAVetorm, TWAVeform PATTem SYMBol

ACQMode TFORmat PLUS TWAVeforrm, WLISt

ACQuisition $TRigger, SWAVeform, TTRigger, RANGe COMPare, STRigger, SWAVeform,

TWAVetorm SYMBal, TFORmat, TWAVeform, WLISt,

ARM MACHine REMove SFORmat, SLISt, SWAVeform, SYMBol,
ARMiine Module Level Commands TFORmat, TLISt, TWAVeform, WLISt
ASSign MACHine REName MACHiIne

BASE SYMEol RESource MACHine

BRANch STRigger, TTRigger RUNTH COMPare, SLISt, TLISt, TWAVeform
CENter SWAVeiorm, TWAVetorm SEQuence STRigger, TTRigger

CLEar COMPare, STRigger, TTRigger SET COMPare

CLOCK SFORmat SETHold SFORmat

CLRPattern SLISt, SWAVeform, TLISt, TWAVeform SLAVe SFORmat

CLRStat SWAVeform, TWAVetorm SOPQual SFORmat

CMASK COMPare SPERioct TFORmat, TWAVeform

COLumn SLISt, TLISt SQual SFORmat

corY COMPare STORe STHigger

DATA COMPare, SLISt, TLISt TAG STRigger

DELay SWAVeform, TWAVeform, WLISt TAKenbranch  STRigger, SWAVeform

FIND COMPare, STRigger, TTRigger TAVerage SLISt, TLISt, TWAVetorm

GLEDge TTRigger TCONtro! STRigger, TTRigger

HAXS SCHart TERM STRigger, TTRigger

INSert SWAVsform, TwAVeform, WLISt THReshold SFORmat, TFORmat

LABel SFORmat, TFORmat TIMER STRigger, TTRigger

LEVelarm MACHine TMAXmuUmM SLISt, TLISt, TWAVeform

LINE COMPare, SLISt, TLISt, WLISt TMINEmum SLISt, TLISt, TWAVeform

MASTer SFORmat TPOSition STRigger, SWAVeform, TTRigger,
MENU COMPara TWAVetform

MiNus TWAVeform, WLISt TYPE MACHine

MMCDe SLISt, TLISt, TWAVeform VAXis SCHart

MODE SFORmat VRUNs SLISt, TLISt, TWAVeform

MOPQual SFORmat WIDTh SYMBol

MQUal SFORmMat XCONdition TLISt, TWAVeform

NAME MACHIne XOTag SLISt, TLISt

OCONdition TLISt, TWAVeform XOTime SLISt, TLISt, TWAVeform, WLISt
OPATiem SLISt, TLISt, TWAVeform XPATtern SLISt, TLISt, TWAVeform

OSEarch SLiSt, TLISt, TWAVetorrn XSEarch SLISt, TLISt, TWAVeform

OSTate SLISt, TLISt, WLISt XSTate SLISt, TLISt, WLISt

OTAG suist, TLISt XTAG SUSt, TUSt

OTiMe TWAVetorm, WLIS XTiMe TWAVeform, WLISt

| OVERlay SLISt. TWAVeform, WLISt
Programming the HP 16550A HP 16550A
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Module Status Each module reports its status to the Module Event Status Register
Reporﬁng (MESR < N> ), which in turn reports to the Combined Event Status
Register (CESR) in the HP 16500A/16501A mainframe (see
HP 165004/165014 Programming Reference chapter 6). The Module
Event Status Register is enabled by the Module Event Status Enable

Register MESE<N>).

The MESE < N> and MESR < N> instructions are not used in
conjunction with the SELect command, so they are not listed in the
HP 16550A"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.

Mogdule Event

Status Register Module
Combined \’

Event Status Register

> Mainframe
Y

Status Byie Register h
_____I /

16500/ BLZ3

Figure 1-2. Module Status Reporting

HP 16550A Programming the HP 16550A
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MESE<N>
=
MESE<N> command/query

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

The first parameter <N>> specifies the module (1 through 10 refers to
the module in slot A through J). The second parameter specifies the
enable value.

The MESE query returns the current setting.

Refer to table 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 165004/165014

Programming Reference manual.

Command Syntax: :MESE<N»><enable_mask>

where:
<N> 1= {1]2}3|4|5]6}7|8[9| 10} number of slot in which the module resides
<enabie_mask> 1= integer from 0 to 255

Example: OUTPUT XXX;":MESES 1"

Programming the HP 16550A HP 16550A
1-12 Programming Reference



MESE<N>

Query Syntax:  :MESE<N»?
Returned 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 Enable Register
Module Event Status Enable Register
(A "1" enables the MESR bit)
Bit Weight Enables
7 128 Not used
6 64 Not used
5 32 Not used
4 16 Not used
3 8 Pattern searches failed
2 4 Trigger found
1 2 RNT-Run until satisified
0 1 MC-Measurement complete

The Module Event Status Enable Register contains a2 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, and a zero
disables the bit.

HP 16550A Programming the HP 16550A
Programming Reference 1-13



MESR<N>

MESR<N>

Note ﬁ

query

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

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.

The parameter 1 through 10 refers to the module in siot A through J
respectively.

Query Syntax:  :MESR<N>?
Retumed Format:  [MESR<W>}<status><iL>
where:
<N> = {1[2]|3{4|5]6|7]8{9]|10} number of slot in which the module resides
<status> = integer from O to 255
Example: 10 OUTPUT XXX;":MESRE?"
20 ENTER XXX; Mer
30 PRINT Mer
40 END
Programming the HP 16550A HP 16550A
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MESR<N>

Table 1-3. Moduie Event Status Register

Module Event Status Register

Bit

Weight

Condition

LVE I NV~ SN |

w5 YR

Not used
Not used
Not used
Not used

1 = One or more searches failed
0 = Pattern sear did not fail

1 = Trigger found
0= T%er not found

1 = Run until satisified
0 = Rup untif oot satisified

1 = Measurement complete
0 = Measurement not oomplete

HP 16550A
Programming Reference
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Module Level Commands 2

Introduction The logic analyzer Module level commands access the global functions of
the HP 16550A logic analyzer module, These commands are:
e ARMLine
¢ MACHine
e WLISt
HP 16550A

Module Level Commands

Programming Reference 2-1
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Figure 2-1. Module Level Syntax Diagram
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machine_num = MACHine{1|2}

arm_parm = arm parameters (see chapter 3)

assign_parm = assignment parameters (see chapter 3)

level_parm = level paramneters (see chapter 3)

name_parm = name parameters (see chapter 3)

rename_palm = rename parameters (see chapter 3)

res_parm = resource parameters (see chapter 3)

type_parm = {ype parameters (see chapter 3)

sformat_cmds = state format subsystem commands (see chapter 5}
strace_cmds = state trace subsystem commands (see chapter 6)
slist_emds = state list subsystern commands (see chapter 7)
swaveform_cmds = state waveform subsystem commands (see chapter 8)
schart_cmds = state chart subsystem commands (see chapter 9}
compare_cmds = compare subsystermn commands (see chapter 10}
tformat_cmds = timing format subsystem cormmands (see chapter 11)
ttrace_cmds = timing rrace subsystem commands (see chapter 12)
twaveform_cmds = timing waveform subsystem cornmands (see chapter 13}
tlist_cmds = timing listing subsystem commands (see chapter 14)
symbol_cmds = symbol subsystem commands (see chapter 15)

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

HP 16550A Module Level Commands
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ARMLine
S
ARMLine command/query

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

#i3 This command is only valid when two analyzers are on. However, the
Note query is always valid.

Command Syntax:  :ARMLine {MACHine<N>}

where:
<N> u={1|2}

Exampie: OUTPUT XxX;":ARMLINE MACHINEL™
Query Syntax:  :ARMLine?
Returned Format:  [:ARML ine] {MACHine<N>}<NL>

Example: OUTPUT XXX;":ARMLine?"

Module Level Commands HP 16550A
2-4 Programming Reference



MACHine

T
MACHine 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
analyzer type. See chapter 3 for details about the MACHine Subsystem.

Command Syntax: :MACHine<N>
where:

<N> == {12}

Example: OQUTPUT XXX;“:MACHINE1:NAME *DRAMTEST'™

HP 16550A Module Level Commands
Programming Reference 2-5



WLISt

WLISt

Command Syntax:
Example:

Module Level Commands
2.6

selector

The WLISt selector accesses the commands used to place markers and
query marker positions in Timing/State Mixed mode. The WLISt
subsystem also contains commands that allows you to insert waveforms
from other time-correlated machines and modules. The detaiis of the
WLISt subsystern are in chapter 4.

:WLISt

OUTPUT XXX;":WLIST:OTIME 40.0E—6"

HP 16550A
Programming Reference



MACHine Subsystem 3
L.

Introduction The MACHine subsystem contains the commands that control the
machine level of operation of the logic analyzer, The functions of three of
these commands reside in the State/Timing Configuration menu. These
commands are:

ARM
ASSign
LEVelarm
NAME
TYPE

Even though the functions of the following commands reside in the
Format menu they are at the machine level of the command tree and are
therefore located in the MACHine subsystern. These commands are:

s REName
¢ RESource

HP 16550A MACHine Subsystem
Programming Reference 3-1
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Figure 3-1. Machine Subsystem Syntax Diagram

MACHine Subsystem HP 16550A
32 Programsming Reference



arm_source = {RUN | INTermodule | MACHine {1|2}}
pod_list = {NONE | <pod_num>[, <pod_num>]..}
pod mum = {I{2|3(4|5(6]7|8|910] 11|12}
arm_level = integerfrom Ito 11 representing sequence level
machine name = string of up to 10 alphanumeric characters
res_id = <state_terms > for state analyzer

or

{ <state_terms> | GLEDge{1|2}} for timing analyzer
pew_text = string of up to 8 alphanumeric characters
state_terms = {4|B|C|D|E|F|G|H|I|J|RANGE{1|2} | TIMER{1|2}}
res_terms = {<res_id> [ <res_id>]..}

Figure 3-1. Machine Subsystem Syntax Diagram (continued)

HP 16550A MACHine Subsystem

Programming Reference
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MACHine
T
MACHine selector

The MACHine <N > selector specifies which of the two analyzers
(machines) available in the HP 16550A the commands or queries
following will refer to. Because the MACHine < N> command is a root
level command, it will normally appear as the first element of a compound
beader.

Command Syntax: :MACHine<K>

where:

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

Example: OUTPUT XXX; ":MACHINE]1:NAME ‘TIKING""

MACHine Subsystem HP 16550A
34 Programming Reference



ARM

ARM command/query

The ARM command specifies the arming source of the specified analyzer
(machine). The RUN option disables the arm source. For example, if you
do ot want to use either the intermodule bus or the other machine to arm
the current machine, you specify the RUN option.

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

Command Syntax: :MACHine{1]|2}:ARM <arm_source>

where:

<anm_source> = {RUN|INTennodule |MACHIne{1]2}}
- Example: OUTPUT XXX;":MACHINE1:ARM MACHINEZ®
Query Syntax:  :MACHine{1|2}:ARM?
Retumed Format:  [:MACHine{1]2}:ARM] <arm_source>

Example:  OUTPUT XXX;™:MACHINE :ARM?"

HP 16550A MACHine Subsystem
Programming Reference 3-5



ASSign

ASSign

Note ﬁ

Command Syntax:

where:

<pod_list>
< pod# >

Example:
Query Syntax:
Returned Format:

Example:

MACHine Subsystem
36

command/query

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

The ASSign command will assign two pods for each pod number you
specify because pods must be assigned to analyzers in pairs.

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

:MACHine{1]2}:ASSign <pod_list>

z= {NONE | <pod #>[, <pod #>]..}
n= {1]2]3]4|5|6{7|8]9]10{11}12}

QUTPUT XXX;":MACHINE1:ASSIGN §, 2, 1"
:MACHine{1}2}:ASSign?
[:MaCHine{1]2}:ASSign]  <pod_list><hL>

OUTPUT JO0X; ™ :MACHINEL : ASSIGN?"

HP 16550A
Programming Reference



LEVelarm

R
LEVelarm command/query

The LEVelarm command allows you to specify the sequence level for a
specified machine that will be armeed by the Intermodule Bus or the other
machine. This command is only valid if the specified machine is on and
the arming source is not set to RUN with the ARM command.

The LEVelarm query returns the current sequence level receiving the
arming for a specified machine.

Command Syntax: :MACHine{1|2}:LEVelarm <arm_level>

where:

<amm _level> = integer from 1 to 11 representing sequence level
- Example: QUTPUT XXX;":RACHINEL:LEVELARM 2"
Query Syntax:  :MACHine{1|2}:LEVelarm?
Retumed Format:  [:MACHine{1]2}:LEVelarm] <arm_levels<Ni>

Example: OUTPUT XXX;":MACHINE]:LEVELARM?"

HP 16550A MACHine Subsystem
Programming Reference 3-7



NAME

NAME command/query

The NAME command allows you to assign a name of up to 10 characters
1o a particular analyzer (machine) for easier identification.

The NAME query returns the current anatyzer name as an ASCII string.
Command Syntax: :MACHine{1]|2}:NAME <machine_name>

where:

<machine_name> ::= string of up to 10 alphanumeric characters
Example:  OUTPUT XXX;™:MACHINEL:NAME 'DRAMTEST'"
Query Syntax: :MACHine{1}2}:NAME?
Retumed Format:  [:MACHine{1}2}:NAME] <machine name><NL>

Exampie: OUTPUT XXX;":MACHINE1:NANE?™

HP 16550A

MACHine Subsystem
Programming Reference
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REName

I
REName command/query

The REName command allows you to assign a specific name of up to
eight characters to terms A through J, Range 1 and 2, and Timer 1 and 2
in the state analyzer. In the timing analyzer, GLEDge (glitch/edge) 1 and
2 can be renamed in addition to the terms available in the state analyzer.
The DEFault option sets all resource term names to the default pames
assigned when turning on the instrument,

The REName query returns the current names for specified terms
assigned to the specified anaiyzer.

Command Syntax: :MaCHine{1}2}:REName {<res_id>, <new_text> | DEFault}

where:
= = <res_id> = <state_terms> for state analyzer
or
i= {<state_terms> |GLEDge{1|2}} for timing analyzer
<new_text> = string of up to § alphanumeric characters

Exampie: OUTPUT XXX;™:MACHINEL:RENAME A, DATA'™
Query Syntax:  :MACHine{1]2}:RENAME? <res_id>
Returned Format:  [:MACHine{1]2}:RENAME] <res_id>,<new_text><NL>

Example: OUTPUT XXX;™:MACHINEI:RENAME? B"

HP 16550A MACHine Subsystem
Programming Reference 3-9



RESource

RESource

Note W

Command Syntax:
where:

<res_terms>
Example:

Query Syntax:
Returned Format:

Example:

MACHine Subsystem
3-10

command/query

The RESource command allows you to assign resource terms A through J,
Range 1 and 2, and Timer 1 and 2 to 2 particular analyzer (machine 1 or
2).

In the timing analyzer only, two additional resource terms are available.
These terms are GLEDge (Glitch/Edge) 1 and 2. These terms will always
be assigned to the the machine that is configured as the timing analyzer.

The RESource query returns the current resource terms assigned to the
specified analyzer.

:MACHine{1}2}:RESource <res_terms>

2= {A]B|C|D]E|F|G|H|1|J|TIMer1 | TIMer2 | RANGe 1 | RANGe2}
OUTPUT XXX;™:MACHINE]:RESOURCE A,C,RANGEL"

:MACHine{1| 2} :RESOURCE?

[:MACHine{1| 2} :RESOURCE] <res_terms=>[,<res_terms>,...]<NL>

QUTPUT XXX;™:MACHINE1:RESOURCE?”

HP 16550A
Programming Reference



TYPE

TYPE 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.

.]:' QOaly one timing analyzer can be specified at a time.
Note WP

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

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

where:
i <analyzertype> = {OFF|STATe|TiMing}

Example: OUTPUT XXX;":MACHINEL:TYPE STATE"
Query Syntax:  :MACHine{1]2}:TYPE?
Returned Format:  [:MACHine{1|2}:TYPE] <analyzer type><NL>

Example: 0UTPUT XXX;":MACHINE1:TYPE?*

HP 16550A MACHine Subsystem
Programming Reference 311






WLISt Subsystem 4
m

Introduction The 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. The XSTate and OSTate queries return what states
the X and O markers are on. Because 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.

ﬁ In order to bave mixed mode, one machine must be a state analyzer with
Note time tagging on (use MACHine <N >:STRigger.,TAG TIME).

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

HP 16550A WLISt Subsystem
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Figure 4-1. WLISt Subsystem Syntax Diagram
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delay_value = rea/ number between —2500 s and +2500 s

moduie_spec = {1|2|3{415|6]7{8|9| 10} (siot where time card is installed
bit id = integer from Oto 31

label_name = string of up to 6 alphanumeric characters
lige_pum_mid_screen = integer from —8191to +8191

wavelorm = string containing <acquisition_spec>{1|2}

time_value = real number

time_range = real nurnber between 10 ns and 10 ks

Figure 4-1. WLISt Subsystem Syntax Diagram (continued)

HP 16550A
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WLISt

WLISt selector

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

ﬁ The WLISt subsystem is only available when one or more state analyzers
Note with time tagging on are specified.

Command Syntax: wus

Example: OUTPUT XXX;":WLIST:XTIME 40.0E=6"

WLISt Subsystem HP 16550A
4-4 Programming Reference



DELay

Command Syntax:
where:
<delay_value>
Exampie:

Query Syntax:
Returned Format:
Exampie:

HP 16550A

Programming Reference

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 +2500s. If the acquisition
mode is automatic, then 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 and
the amount of time covered in memory is dependent on how frequent the
input signal transitions occur.

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

:MACHine{1|2}:WLISt:DELay <delay_value>

= real number between —2500s and +2500s
OUTPUT XXX;™:MACHINE1:WLIST:DELAY 10CE—8"
:MACHine{1|2}:WLISt: DELay?
[:MACHine{1]2}:WLISt:DELay] <time_value><NL>

QUTPUT XXX;":MACHINE1:WLIST:DELAY?"

WLISt Subsystem
4-5



INSert

INSert

WLISt Subsystemn

4-6

command

The INSert command inserts waveforms in the timing waveform display.
The waveforms are added from top to bottom up to 2 maximum of 9%
waveforms. Once 96 waveforms are present, each time you insert another
waveform, it replaces the last waveform.

Time-correlated waveforms from the oscilloscope and high speed timing
modules can also be inserted in the logic analyzer’s timing waveforms
display. Oscilloscope waveforms occupy the same display space as three
logic analyzer waveforms. When inserting waveforms from the
oscilioscope or high-speed timing modules, the optional first parameter
must be used, which is the module specifier. 1 through 10 corresponds to
modules A through J. If you do not specify the module, 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, overiay, or all. If
a number is specified, only the waveform for that bit number is added to
the screen.

If you specify OVERIay, ali the bits of the label are displayed as a
composite overlaid waveform. If you specify ALL, all the bits are
displayed sequentiaily. If you do not specify the third parameter, ALL is
assumed.

HP 16550A
Programming Reference



INSert

Command Syntax:  :MACHine{1]2}:WLISt:INSert [<module_spec>,]<label_name>
[.{<bit_id>|OVERlay]ALL}]
where:
<module_spec> = {1|2{3]4[5|6]7}8]8]10}
<iabel name> ::= string of up to & alphanumeric characters
<bit_id> = integer from 0 to 31

Example: OUTPUT XXX;":MACHINE1:WLIST:INSERT 3, 'WAVE',10"

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

Command Syntax: :MACHine{1|2}:WLISt:INSert <module_spec>,<label name>

where:
<module_spec> = {1|2|3}4]5|5|7|8]9]10} slot in which timebase card is installed
<labei_name> := string of one alpha and one numeric character

Example: OUTPUT XXX;":MACHINEL:WLIST:IKSERT 5, 'C1°"

HP 16550A

WLISt Subsystem
Programming Reference
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LINE

LINE

Command Syntax:

where:

<line_num_mid_screen >
Example:

Query Syntax;
Returned Format:

Example:

WLISt Subsystem
4-8

command/query

The LINE command aliows you to scroll the timing analyzer listing
vertically. The command specifies the state ine number relative to the
trigger that the analyzer highlights at the center of the screen,

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

:MACHine{1[2} :WLISt:LINE <)ine_num mid_screen>

1= integer from —8191 to +8191

QUTPUT XXX ;™ :MACHINEL:WLIST:LINE 0™
:MACHine{1 |2} :WLISt:LINE?

[:MACHine{1]2} :WLISt:LINE] <line_num mid_screen><NL>

QUTPUT XXX;™:MACHINEL:WLIST:LINE®"

HP 16550A
Programming Reference
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MINus command

The MINus command inserts time-correlated A—B (A minus B)
oscilloscope waveforms on the screen. The first parameter is the module
specifier where the oscilloscope modnle resides, where 1 through 10 refers
to slots A through J. The next two parameters specify which waveforms
will be subtracted from each other.

Not ﬁ MINus is only available for oscilloscope waveforms.
ote

Command Synitax:  :WLISt:MINus <nodule_spec>,<waveform>,<waveforms

where:
J— <module_spec> = {1]2|3|4|5|6]7|8|2|10}
<waveform> 1= string containing < acguisition_spec> {1{2}
<acguisition_spee> = {A|B|C[D[E|F|G]H}I]J} (siot where acquisition card is located)

Example: OUTPUT XxX: ":WLIST:MINUS 2.°Al","A2""

HP 16550A WLISt Subsystem
Programming Reference 4-9
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T

OSTate query

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

Query Syntax:  :WLISt:05Tate?
Returned Format:  [:wLISt:05Tate] <state_nums<NL>
where:
<state_npum> 1= integer

Example: OUTPUT XXX;":WLIST:0STATE?"

WLISt Subsystem HP 16550A
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OTiMe

OTIiMe 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: :WLISt:0TIMe <time_value>

where:

<time_value> := real number
Example: QUTPUT XX;":WLIST:OTIME 40.0E—6"
Query Syntax:  :WLISt:0TIMe?

Returned Fortnat:  [WLIStOTiMe] <time_value> <NL>

Example:  OUTPUT XXX;":WLIST:0TIME?"

HP 18550A WLISt Subsystem
Programming Reference 411



OVERlay

OVERlay

command

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

Command Syntax: :MACHine{1]|2}:WLISt:0VERlay <module_number>, <label>[, <label=]...

where:
<module_spec> = {1|2|3]4|5]6(7|8{9]|10}
<waveform>  ::= shing containing <acquisition_spec> {1]2}
<acquisition_spec> 1= {A|B]C|D|E]F)G[H]I}|J} (slot where acquisition card is located)

Example:  OUTPUT XXX:":MACHINEL:WLIST:QVERLAY 4, "C1°,°'C2'"

WLiSt Subsystem

HP 16550A
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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, where 1 through 10 refers to slots
A through J. The next two parameters specify which waveforms will be
subtracted from each other.

ﬁ PLUS is only available for oscilloscope waveforms.
Note

Command Syntax: :wLIst:PLUS <modu le_spec>,<waveform>, <waveform>

where:
<module_spec> 1= {1|2]|3)4|5]6}718]8(10}
<waveform>  ::= string containing <acquisition_spec> {1{2}
<acquisition_spec> = {A|BIC|D[E|F|G[H]}l|J} (siot where acquisition card is located)

Example: OUTPUT XXX; ™:WLIST:PLUS 2,°Al",'A2""

HP 16550A WLISt Subsystem
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RANGe

RANGe command/query

The RANGe command specifies the full-screen time in the timing
waveform menu. It is equivalent to ten times the seconds per division
setting on the display. The allowable values for RANGe are from 10 ns to
10 ks.

The RANGe query returns the current full-screen time.
Command Syntax: :MaCHine{1|2}:WLISt:RANGe <time_vaiue>

where:
<tme_range> ::= real number between 10 ns and 10 ks

Example: QUTPUT XXX;":MACHINED:WLIST:RANGE 100E—9~
Query Syntax:  :MACHine{1}2}:WLISt :RANGe?
Returned Format:  [:MACHine{1]2}:WLISt:RANGe] <time_value><NL>

Example: OUTPUT XXX;":MACHINE1:WLIST:RANGE?"

WLISt Subsystem HP 18550A
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REMove

REMove command

The REMove command deletes all waveforms from the display.

Command Syntax: :MACHine{1]2}:wLISt:RENMove

Example: 0UTPUT XXX;":MACHINEL:WLIST:REMOVE™

HP 16550A WLISt Subsystem
Programming Reference 4-15



XOTime
AR
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}:WLI5t: X0Time?
Retumed Format:  [:MACHine{1]|2}:WLISt:XOTime] <time_value><hL>

where:

<time_value> = real number

Exampie:  OUTPUT XXX;™:MACHINEL:WLIST:XOTIME?"

WLISt Subsystem HP 16550A
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XSTate

[y
XSTate query

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

Query Syntax:  :wLISt:X$Tate?
Example: ouTPUT XXX, " :WLISt:XSTATE?
Returned Format:  [:WLISt:XSTate] <state_nume<HL>

where:
<state_num> = integer

Example:  OQUTPUT XXX;™:WLIST:XSTATE?"

HP 16550A WLISt Subsystem
Programming Reference 417



XTIMe

XTIMe 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 in time. If data is not
valid, the query returns 9.9E37.

Command Syntax: :wWLISt:XTIMe <time_value>

where:

<time_value> = real number
Example: oUTPUT XXX;":MLIST:XTIME 40.CE—6"
Query Syntax: :wWLISt:XTIMe?
Returned Format:  [:WLISt:XTIMe] <time_values<AL>

Example:  OUTPUT XXx;":WLIST:XTIME?"

WLISt Subsystem HP 16550A
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SFORmat Subsystem )

Introduction The SFORmat subsystem contains the commands available for the State
Format menu in the HP 16550A logic analyzer module. These commands
are:;

CLOCk
LABel
MASTer
MODE
MOPQual
MQUal
REMove
SETHold
SLAVe
SOPQual
SQUal
THReshold

HP 16550A SFORmat Subsystem
Programming Reference 51
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Figure 5-1. SFORmat Subsystem Syntax Diagram
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<N>={{1|213]|4|5|6}{7|8|9]|10}11]|12}}

Iabel pame = string of up to 6 alphamumeric characters

polarity = {POSitive | NEGative}

clock_bits = format (integer from 0 to 63) for a clock (clocks are assigned in decreasing order)
upper_bits = format (integer from 0 to 65535} for @ pod (pods are assigned in decreasing order)
lower_bits = format (integer from 0 10 65535) for a pod (pods are assigned in decreasing order)
dock id = {J}|K|L|M|N|P}

clock_spec = {OFF | RISing | FALLing | BOTH}

clock_pair_id = {12}

qual_operation = {4AND|OR}

qual num = {I[2|3]4}

qual_level = {OFF | LOW | HIGH}

pod num = {1 |2|3{4{5]6|7|8|9]110]11]12}

set_hold valve = {0 |7]|2]3|4|5|6[7}|8]9}

value = voltage (real number) —6.00 to +6.00

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

HP 16550A SFORmat Subsystem
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SFORmat
[

SFORmat selector

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

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

Example: OUTPUT XXX;™:MACHINEZ:SFORMAT:MASTER J, RISING™

SFORmat Subsystem HP 16550A
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CLOCKk

where:

<N>
< tiock_mode >

Example:

Query Syntax:

Retumed Format:
Example:

HP 18550A

Programming Reference

Command Syntax:

CLOCKk

command/query

The CLOCk command selects the clocking mode for a given pod when
the pod is assigned to the state analyzer. When the MASTer option is
specified, the pod will sample all 16 channels on the master clock. When
the SLAVe option is specified, the pod will sample all 16 channels on the
slave clock. When the DEMultiplex option s specified, only one pod of a
pod pair can acquire data. The 16 bits of the selected pod will be clocked
by the demuitiplex master for labels with bits assigned under the Master
pod. The same 16 bits will be clocked by the demultiplex slave for labels
with bits assigned under the Slave pod. The master clock always follows
the slave clock when both are used.

The CLOCK gquery returns the current clocking mode for a given pod.

:MACHine{1]{2}:SFCRmat :CLOCk<N> <clock_mode>

n= {{1]2]|3|4i5]6}]{7]|819|10]{11|12}} 1 through 6 for one card or 1 through 12 for
a two-card set

:1= {MASTer | SLAVe | DEMultiplex}

OUTPUT XXX;":MACHINEI:SFORMAT:CLOCKZ MASTER"

:MACHine{1]2} : SFORmat : CLOCk<N>7?

[:MACHine{1 ]2} :SFORmat :CLOCK<N>] <clock_mode><HL>

QUTPUT XXX; ™:MACHINEL:SFORMAT:CLOCKZ?"

SFORmat Subsystem
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LABel

LABel

SFORmat Subsystem
56

command/query

The LABel command allows 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 czreated.

The order of the pod-specificatior parameters is significant. The first one
fisted will match the highest pumbered pod assigned to the machine
you're using. Each pod specification after that is assigned to the next
highest aumbered pod. This way they match the left-to-right descending
order of the pods you see on the Format display. Not including 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 extra ones will be
ignored. However, an error is reported anytime when more than 13 pod
specifications are listed.

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

Because pods contain 16 channels, the format value for a pod must be
between 0 and 65535 (2'®~1). When giving the pod assignment in binary
(base 2), each bit will correspond to a single channel. A "1"in a bit
position means the associated channel in that pod is assigned to that ped
and bit. A "C" in a bit position means the associated channel in that pod is
excluded from the label. For example, assigning #B1111001100 is
equivalent to entering ".....****_**_" through the touchscreen.

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

The LABel query returns the current specification for the selected (by
pame) 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 16550A
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LABel

Command Syntax:

where:

<name>

< polarity >
<clock_bits>
< upper_bits >
<jower_bits >

Examples:

Query Syntax:
Returned Format:

Example:

HP 16550A
Programming Reference

:MACHine{1|2}:SFORmat:LABe] <name>, [<palarity>,<clock_bits>,
<upper_bits>, <lower_bits>[,<upper_bits>, <lower_bits>]...]

= string of up to 6 alphanumeri¢ characters

1= {POSitive | NEGative}

::= format {integer frorn O to 63) for & clock (ciocks are assigned in decreasing order)
1= format (nteger from O to 65535) for a pod (pods are assigned in decreasing order)
2= format (integer from O to 65535) for a pod (pods are assigned in decreasing order)

QUTPYT XXX;":MACHINEZ:SFORMAT:LABEL 'STAT', POSITIVE, 0,127,40312"
QUTPUT XXX;":MACHINE2:SFORMAT:LABEL 'SIG 1°, #B11,#BO000000011111111,
#B0000O00G00000000 ™

:MACHine{1|2}:SFORmat:LABel? <name>

[:MaCHine{1|2} :SFORmat:LABe1] <name> <polarity>[, <assignment>]...<NL>

OUTPUT XXX;":MACHINEZ2:SFORMAT:LABEL? 'DATA""

SFORmat Subsystem
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MASTer
R

MASTer command/query

The MASTer clock command allows you to specify a master clock for a
given machine. The master clock is nsed in all clocking modes (Master,
Slave, and Demultiplexed). Each command deals with only one clock

(7, K.LM.N,P); therefore, a complete clock specification requires six
commands, one for each clock. Edge specifications (RISing, FALLing, or
BOTH) are ORed.

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

@ At least one clock edge must be specified.
Note

Command Syntax: :MACHine{1]|2}:SFORmat:MASTer <clock_id>,<clock_spec>

where:
<dock id> = {JIKIL|M{N|P}
<clock_spec> = {OFF|RISing [FALLing|BOTH}

Example: OUTPUT XXX;“:MACHINEZ:SFORMAT:MASTER J, RISING"
Query Syntax: :MACHine{1]2}:SFORmat:MASTer? <clock_id>
Retumed Format:  [:MACHine{1}2}:SFORmat:MASTer] <clock_id>,<clock_spec><NL >

Example:  DUTPUT XXX;™:MACHINE2:SFORMAT :MASTER? <clock_ig>"

SFORmat Subsystem HP 16550A
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MODE

Command Syntax:

where:

<acq_mode >
Example:

Query Syntax:
Returned Format:

Example:

HP 16550A
Programming Reference

MODE

command/query

The MODE command allows you to select the acquistion mode of the
state analyzer. The modes are either full-channel with 4 Kbit of memory
depth per channel or half-channcl with 8 Kbit of memory depth per
channel.

The MODE query returns the current acquistion mode.

:MACHine{1{2}:SFORmat :MODE <acq_mode>

== {FULL|DEEPmemory}

QUTPUT XXX;":MACHinel:SFORMAT :MODE FULL"
:MACHine{1|2}:SFORmat :MODE?
[:MACHine{1[2}:SFORmat :MODE] <acq_mode><iL>

QUTPUT XXX;":MACHINEL:SFORMAT :MODE?"

SFORmat Subsystem
5-9



MOPQual

MOPQual

Command Syntax:

whetre:

< clock_pair_id >
<qual operation>

Example:
Query Syntax:
Returned Format:

Exampile:

SFORmat Subsystem
5-10

command/query

The MOPQual (master operation qualifier) command allows you to
specify cither the AND or the OR operation between master clock
qualifier pair 1 and 2, or between master clock qualifier pair 3 and 4. For
example, you can specify a master clock operation qualifer 1 AND 2,

The MOPQual query returns the operation qualifier specified for the
master clock.

:MACHine{1|2} :SFORmat :MOPQual <clock_pair_id>,<qua 1_operation>

m={1]|2}
= {AND|OR}

OUTPUT XXX;":MACHINEL:SFORMAT:MOPQUAL 1,AND™
:MACHine{12}:SFORmat :MOPQUa1? <clock_pair_id>
[:MACHine{1|2}:5FORmat :MOPQUa <clock_pair_id>] <qual_operation><hL>

OUTPUT XXX;":MACHinel:SFORMAT:MOPQUAL? 1™

HP 16550A
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MQUal

MQUal command/query

The MQUial (master qualifier) command allows you to specify the level
qualifier for the master clock.

The MQUial query returns the qualifier specified for the master clock.

Command Symtax: :MACHine{1]2}:SFORmat:MQUal <qual_num>,<clock_id>,<qua’i_level>

where:
<qual_num> = {1]|2]314}
<clock_id> 1= {JIK[L|M|N|F}
<qual_level> = {OFF|LOW|HIGH}

Example: OUTPUT XXX;":MACHINEZ:SFORMAT :MQUAL 1,J.LOW"
Query Syntax:  :MACHine{1|2}:5FORmat :MQUa1? <qual_num>
Retumed Format:  [:MACHine{1]2}:SFORmat:MQUaT] <qua 1_level><NL>

Example: OUTPUT XxXX;":MACHINER :SFORMAT :MQUAL? 1*

HP 16550A SFORmat Subsystem
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REMove
[

REMove command

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

Command Syntax: :MACHine{1|2}:$FORmat:REMove  {<name>|ALL}
where:
<name> = string of up 1o 6 alphanumeric characters

Examples: OUTPUT XXX;":MACHINE2:SFORMAT:REMOVE *A'™"
QUTPUT XXX;":MACHINE2:SFORMAT:REMOVE ALL"

SFORmat Subsystem HP 16550A
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SETHold

SETHold command/query

The SETHold (setup/hold) command allows you to set the setup and hold
specification for the state analyzer.

The SETHold query returns the current setup and hold settings.

‘ Ever though the command requires integers to specify the setup and hold,

Note the query returns the current settings in a string. For example, if you send
the integer 0 for the setup and bold value, the query will return 3.5/0.0 ns
as an ASCII string when you have one clock and one edge specified.

Command Syntax: :MACHine{1|2}:SFORmat:SETHold <pod_nume,<set_hold value»

where:
<pod_num> = {1]2|3|4|5|6} for a single board or {1]2}{314|5]6|7|8]9]|10]11]12} for a pair of
boards
<set_hold_value> == integer {0]1|2|3{4|5!6{7{8}9} representing the foliowing setup and hold values:
For one clock and For one clock and For Multiple Clocks
one edge both edges
0=23500ns 0 = 4.0/00 0 = 4.5/0.0
1=30/05ns i = 3.5005 1 = 4.010.5
2=25M10ns 2=30/10 2=35M.0
3=20/M15ns 3=2515 3=3015
4=1520ns 4 = 2020 4= 2520
5=10/25ns 5=15R5 5= 2.0/25
6 = 05/3.0ns 6 = 1.0/3.0 6 = 1.53.0
7 =00/35ns 7 = 05835 7 =1.0/35
N/A 8 = 0.0/4.0 8 = 0.5/4.0
N/A N/A 9 = 0.0/4.5

Example: OUTPUT XXX;™:MACHINEZ:SFORMAT:SETHOLD 1,2"

HP 18550A SFORmat Subsystem
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SETHold

Query Syntax:  :MACHine{1|2}:SFORMAT:SETHOLD? <pod_Onum>
Returned Format:  [:MACHine{1|2}:$F0Rmat:SETHo1d <pod_nume] <set_hold_value><hi>

Example: GUTPUT XXX;":MACHINEZ:SFORMAT:SETHOLD? 3"

SFORmat Subsystem HP 16550A
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SLAVe

Note ﬁ

Command Syntax:

where:

<elock_id>
<clock_spec >

Example:
Query Syntax:
Returned Format:

Exarnple:

HP 16550A

Programming Reference

SLAVe

command/query

The SLAVe clock command allows you to specify a slave clock for a given
machine. The slave clock is only used in the Slave and Demultiplexed
clocking modes. Each command deals with only one clock (LKLMNP);
therefore, a complete clock specification requires six commands, one for

each clock. Edge specifications (RISing, FALLing, or BOTH) are ORed.

When slave clock is being used at least one edge must be specified.

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

:MACHine{1|2}: SFORmat:SLAVe <clock_id>, <ciock_spec>

= {JIKIL|M|NIP}
1= {OFF|RISing | FALLing | BOTH}

OUTPUT XXX;":MACHINEZ:SFORMAT :SLAVE J, RISING™
:MACHine{1|2}:SFORmat : SLAVe?<c lock_id>
{:MACHine{][2} :SFORmat : SLAVe] <clock_id>,<clock_spec><NL>

DUTPUT XXX;™:MACHINE2:SFORMAT: SLAVE? K*

SFORmat Subsystem
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SOPQual

SOPQual

Command Syntax:
where:

<clock_pair_id >
<qual_operation >

Exampie:
Query Syntax:
Returned Format:

Example:

SFORmat Subsystem
516

command/query

The SOPQual (slave operation qualifier) command allows you to specify
either the AND or the OR operation between slave clock qualifier pair 1
and 2, or between slave clock qualifier pair 3 and 4. For example you can
specify a slave clock operation qualifer 1 AND 2.

The SOPQual query returns the operation gualifier specified for the slave
clock.

:MACHine{1]2}: SFORmat : S0PQual <clock_pair_id>,<qual_ocperation=

u= {1{2}
;2= {AND]OR}

OQUTPUT XXX;":MACHine2:SFORMAT:SOPQUAL 1,AND"
:MACHine{1|2}:SFORmat :SOPQua1? <clock_pair_id>
[:MACHine{1{2}:SFORmat:SOPQual <clock_pair_id>] <qual_operation><iL>

OUTPUT XXX;™:MACHiNEZ:SFORMAT:SOPQUAL? 1"

HP 16550A
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SQUal

SQual command/query

The SQUal (slave qualifier) command allows you to specify the level
qualifier for the slave clock.

The SQUal query returns the qualifier specified for the slave clock.

Command Syntax: :MacWine{1|2}:SF0Rmat:SQUa1 <qual_num>,<clock_id>,<qual_level>

where:
<qual_num> = {1]2{3]4}
<clock id> = {JIKJLIM|N]|P}

<qual_level> = [OFF{LOW|HIGH)
Example:  OUTPUT XXX;":MACHINE2:SFORMAT:SQUAL 1,J.L0W"
Query Syntax:  :MACHine{1]| 2}:SFORmat : SQUa 17<qual_num>
Returned Format:  [:MACHine{]]2}:5FORmat :5QUa1) <clock_id>,<qual_levels<NL>

Example:  0uTPUT JXX;":MACHINEZ: SFORMAT: SQUAL? 1"

HP 18550A SFORmat Subsystem
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THReshold
L

THReshold command/query

The THReshold command allows you to set the voltage threshold for a

given pod to ECL, TTL, or a specific voltage from —6.00 V1o +6.00 Vin
0.05 volt increments.

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

Command Symtax: :MACHine{1]2}:SFORmat: THReshold<N> {TTL|ECL]<value>}

where;
<N> = podnumber {1{2(3]4]|5|6{7[8]9]10{11]12}
<value> 1= voltage (real number) —£.00 to +6.00
TTL = defaultvaive of +1.6V
ECL = defaultvalusof —13V

Example: OUTPUT XXX;":MACHINEL:SFORMAT: THRESHOLDY 4.0°
Query Syntax:  :MACHine{1|2}:SFORmat : THResho Id<N>?
Retumned Format:  [:MACHine{1|2}:SFORmat: THResho Id<k>] <value><hL>

Example: OUTPUT XxX;":MACHINEL:SFORMAT : THRESHOLD4?"

SFORmat Subsystem HP 16550A
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STRigger (STRace) Subsystem 6
L

introduction The STRigger subsystem contains the commands available for the State
Trigger menu in the HP 16550A logic analyzer module. The State Trigger
subsystem will also accept the STRace selector as used in previous
HP 16500-Series Logic Analyzer modules to eliminate the need to rewrite
programs containing STRace as the selector keyword, The STRigger
subsystem commands are:

ACQuisition
BRANch
CLEar
FIND
RANGe
SEQuence
STORe
TAG
TAKenpbranch
TCONitrol
TERM
TIMER
TPQOSition

HP 16550A STRigger (STRace) Subsystem
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Figure 6-1. STRigger Subsystem Syntax Diagram
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Figure 6-1. STRigger Subsystem Syntax Diagram (continued)
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branch_qualifier = <qualifier>

to_lev_num = integer from 1 to last level

proceed_qualifier = <gualifier>

occurrence = number from 110 1048575

label name = string of up to 6 alphanumeric characters

start_pattern = "{#B{0]1}... |
#0{0[1]2]3|4|5]6]7}... | i
#H{0|1]2)3|415|6]7|8]914|B{CID|E|F}... |
{011|12|314]|5|6{7|8|9}... }"

stop_pattern = "{#B{0|1}... |
#0{01112|314|516]7} ... |
#H{0|1|2|34|5|6|7|8/914|B|C|D|E|F} ... |
{011)2]3{4{5]6]|7]|819}... }"

num_of_levels = integer from 210 12

lev_of_trig = integer from 1 to (number of existing sequence levels — 1)

store_qualifier = <guaiifier>

state_tag qualifier = <gqualifier>

timer_pum = {1|2}

timer_value = 400 s to 500 seconds

term_id = {4 [B|C|D|E|F|G|H|I|J}

pattern = "{#B{0|7|X}... |
#0{0/112]3|4|5|6{7]X} - .. |
#H{0|1]2|314|516|7|8{9|4|B{C|D|E|F|X}... |
1011]2|314|56]7(8(9} ... }

qualifier = see "Qualifier” on page 6-5

post_value = integer from 0 to 100 representing percentage

Figure 6-1. STRigger Subsystem Syntax Diagram (continued)

STRigger (STRace) Subsystem HP 16550A
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Qualifier The qualifier for the state trigger subsystem can be terms A through J,
Timer 1 and 2, and Range 1 and 2. In addition, qualifiers can be the NOT
boolear function of terms, timers, and ranges. The qualifier can also be
an expression or combination of expressions as shown below and figure
6-2, "Complex Qualifier,” on page 6-11.

The following parameters show how qualifiers are specified in all
commands of the STRigger subsystem that use < qualifier>.

where:
<qualifier> 1= {"ANYSTATE" | “NOSTATE" | "<expression>"}
<expression> 1= {<expressionia> { <expressionib> | <expressionia> OR

<expressionib > | < expressionta> AND <expressiontb>}

<expressionia> 1= {<expressionia_termn > |{<expressionia_term>{ OR _
<expressionla_term >]* )| (<expressionia_temn > AND <expressionia term>1]*}} -

<expressionla term> 1= { <expression2a> | <expressionzb > | <expression2c > | < expression2d = }

<expressionib> = {<expression1b_term> |{ <expressionib_term>[ OR

<expression1b_term > }* ) | (< expression1b_term >[ AND <expressionib term>]*)}
<expression1b_term> = {<expressionZe> | <expressionf> | <expression2g: | <expressionzh >}

<expressionZa> = {<term3a> | <term3b> |(<term3a> <boolean_op> <term3b>)}

< expression2b > = {<term3c> | <range3a: [(<term3c> <baslean op> <range3a>)}

< axpression2e > = {<term3d >}

<expression2d> = {<termle> | <timer3a> |{<term3s> <boolean_op> <timerda>)}

<expression2e> = {<term3f> | <term3g> |(<term3f> <boolean_op> <term3g>)}

<expression2f> 1= {<term3n> | <range3b: |(<term3h> <boolean_op> <range3b>)}

<expression2g> = {<term3i>}

<exprossion2h>  u= {<termndj> | <timer3b> |(<term3e> <boolean_op> <timer3b>}}

<boolean_op> = {AND | NAND ] OR | NOR | XOR | NXOR}
HP 16550A STRigger (STRace) Subsystem
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<term3a>
<term3b>
<term3c>
<term3d >
<term3e >
<termif>
<term3g >
<term3h>
<term3i>

<term3j>

<rangeda>
<range3b>

<timer3a>
<timer3b>

Qualifier Rules

Examples:

u= {A]NOTA}
n={B|NOTB}
2= {C|INOTC}
u={D}|NOTD}
u= {E|NOTE}
= {F|NOTF}
2= {G|NOTG}
n={H|NOTH}
z= {I| NOTI}

u={J|NOTJ}

= { IN_RANGE1 | OUT_RANGE1 }
::= { IN_RANGEZ | OUT_RANGEZ }

= {TIMER1< | TIMER1>}
= {TIMER2< | TIMER2>}

The following rules apply to qualifiers:

s Quulifiers are quoted strings and, therefore, need guotes.

o Expressions are evaluated from left to right.

o Parenthesis are used to change the order evaluation and, therefore,
are optional.

e An expression must map into the combination logic presented in the
combination pop-up menu within the STRigger menu (see figure 6-2
oe page 6-11).

A"
‘CAORB )’

"((AOREB )ANDC )’

"({ AOR B ) AND C AND IN_RANSEZ }'
"({ AOR B )} AND ( C AND IN_RANGE1 )}’
*IN_RANGEL AND { ADRB ) AND C*

STRigger {STRace) Subsystem HP 16550A
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STRigger (STRace)

STRigger selector
(STRace)

The STRigger (STRace) (State Trigger) selector is used as a part of a
compound header 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 Syntax: :MaCHine{1]2}:STRigger

Example:  OUTPUT XXX;*:MACHINE1:STRIGGER:TAG TIME™

HP 16550A STRigger (STRace) Subsystem
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ACQuisition
I

ACQuisition command/query

The ACQuisition command allows you to specty the acquisition mode for
the State analyzer.

The ACQuisition query returns the current acquisition mode specified.
Command Syntax: :MACHine{l|2}:STRigger:ACQuisition {AUTOmatic MANua1}
Example: 0UTPUT XXX;™:MACHINEL:STRIGSER:ACQUISITION AUTOMATIC®
Query Syntax: :MACHine{1[2}:STRigger:ACQuisition?
Returned Format:  [:MACHine{1|2}:STRigger:ACQuisition] {AUTOmatic|MANual}eNL>

Example: 0OUTPUT XXX;":MACHINEL:STRIGGER :ACQUISITION?"

STRigger (STRace) Subsystem HP 18550A
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BRANch

BRANch command/query

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

The terms used by the branch qualifier (A through J) are defined by the
TERM command. The medring of IN_RANGE and OUT_RANGE is
determined by the RANGE command.

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

OUTPUT XXX;":MACHINE1:TTRIGGER:BRANCH1 'C AND D OR FOR 6", 1"
OUTPUT XXX;":MACHINE1:TTRIGEER:BRANCH] ‘({(C AND B} OR (F OR G)}', 1*
QUTPUT XXX;™:MACHINEL:TTRIGGER:BRANCHI °‘F OR (C AND D) OR &',1"

Figure 6-2 shows a complex expression as seen in the State Trigger menu,

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

HP 18550A S$TRigger {STRace) Subsystem
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BRANch

Command Syntax:  :MACHine{1|2}:STRigger:BRANCh<N> <branch_qualifier>,<to_leve]_number>

where:

<N> = integer from 1to <number_of_levais >
<to_level number> = integer from 1t <nurnber_of levels>
<number_of_levels> = integer from 2 to the number of existing sequence levels {(maximum 12)
<branch_qualifier> 1= <qualifier> see "Qualifier” on page S

Exampl%: OUTPUT XXX:":MACHINEL:STRIGGER :BRANCH1 'ANYSTATE', 3"
QUTPUT XXX;":MACHINEZ:STRIGGER:BRANCHZ 'A", 7
OQUTPUT XXX;™:MACHINEL:STRIGGER:BRANCH3 "({A OR B) OR NOTG)', 1"
Query Syntax :MACHine{1[2}:STRigger:BRARCh<N>?
Retumned Format:  [:MACHine{1]2}:STRigger:BRANCh<N>] <branch_qualifier>,<to_level_num><hL>

Exampie: QUTPUT XXX;":MACHINE1:STRIGGER :BRANCH3?"

STRigger (STRace) Subsystem HP 16550A
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BRANch

Note %

HP 18550A
Programming Reference

Current Gualifier
(a+d)e(g+h)

or

Figure 6-2. Complex qualifier

Figure 6-2 is a front panel representation of the complex qualifier (a Or
b) And (g Or h). The foliowing example would be used to specify this
complex qualifier.

DUTPUT XXX;™:MACHINE1:STRIGGER:BRANCHL ‘({A OR B) AND (6 OR H))', 2"

Terms A through E, RANGE 1, and TIMER 1 must be grouped together
and terms F through J, RANGE 2, and TIMER 2 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
IN_RANGE2) AND (C OR H)) is not allowed because the term C
cannot be specified in the E through J group.

In the first level, the operators you can use are AND, NAND, OR, NOR,
XOR, NXOR. 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.

STRigger (STRace) Subsystem
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CLEar

CLEar command

The CLEar commmand allows you to clear all settings in the State Trigger
menu and replace them with the default, clear only the Sequence levels, or
clear only the resource term patterns,

Command Syntax: :MACHine{1]2}:STRigger:CiEar {A11|SEQuencelRESource}

Example:  0UTPUT XXX;™:MACHINEL:STRIGGER:CLEAR RESOURCE™

STRigger (STRace) Subsystemn HP 16550A
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FIND

Command Syntax:

where:

<N>
< occurrence >
< proceed_gualifier>

Examples:

Query Syntax:
Returned Format:

Exampie:

HP 18550A
Programming Reference

FIND

command/query

The FIND command defines the proceed qualifier for a given sequence
level. The qualifier tells the state analyzer when to proceed to the next
sequence level. When this proceed qualifier is matched the specified
number of times, the sequencer will proceed to the aext sequence level.
In the sequence level where the trigger is specified, the FIND command
specifies the trigger qualifier (see SEQuence command).

The terms A through J are defined by the TERM command. The
meaning of IN_RANGE and OUT_RANGE is determined by the
RANGe command. Expressions are limited to what you could manually
enter through the State Trigger 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 a
given sequence level.

:MACHine{1]|2}:STRigger:FIND<N> <proceed_qualifier>, <occurrence>

1= integer from 1 to (humber of existing sequence levels —1)
= intager from 1 1o 1048575
= <qualifier> see *Qualifier” on page 6-5

OUTPUT XXX;":MACHINEL:STRIGGER:FINDL 'ANYSTATE', 1"
OUTPUT XXX;":MACHINEL:STRIGGER:FIND3 *{{NOTA AND NDTB) OR G}', 1"

:MACHine{1}2}:STRigger:FIND4?
{:MACHine{l|2}:STRigger: FIND<N>] <proceed gualifier>,<occurrence><NL>

OUTPUT XXX;™:MACHINE1:STRIGGER :FIND<N>?"

STRigger (STRace) Subsystem
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RANGe

RANGe command/query

The RANGe command allows you to specify a range recognizer term for
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.

e Because a label can only be defined across 2 maximum of two pods, 2
Note w# range term is only available across a singie 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.

The RANGe query returns the range recognizer end point specifications

for the range.
Command Syntax: :MACHine{1|2}:STRigger:RANGE <label_name>,<start_pattern>,
<stop_pattern>
where:
<label_name> = string of up to & alphanumeric characters
<start_pattern> = *{#B{0]1}...{

#Q{0|1]23]415/6|7} ... |
#H{0[1]2]3]4|5]6]7]|8i9]|A|B|C]|DIE|F}... |
{0]1}2|314|5]6]7|8/9} ...}

<stop_pattemn> == “{#B{0]|1}... |
#Q{011|2|3]4|516]|7} ... |
#R{0|1]2]3]4[5]6]7]8|9]AIBIC|D|EIF} ... |
{0{1|2{314|5]6|718]9} ... }"

Examples: 0UTPUT XXx;™:MACHINEL1:STRIGGER:RANGE 'DATA", '127°, "285'
QUTPUT XXX;":MACHINEL:STRIGGER:RANGE 'ABC', "#B00001111°, "#HCF" "

STRigger (STRace) Subsystem HP 16550A
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RANGe

Query Syntax: :MACHine{1|2}:5TRigger:RANGe?

Returned Format:  [:MACHine{1|2}:5TRAce:RANGe] <label_name>,<start_pattern>,
<stop_pattern><fL>

Example: OUTPUT XxX;™:MACHINE1:STRIGGER :RANGE?™

HP 16550A STRigger (STRace) Subsystem
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SEQuence

SEQuence

Command Syntax:
where:

<number_of levels>
<level_of_trigger>

command/query

The SEQuence command redefines the state analyzer trace sequence.
First, it deletes the current trace sequence. Then it inserts the number of

levels specified, with default settings, and assigns the triggertobe ata
specified sequence level. The number of levels can be between 2 and 12

when the analyzer is armed by the RUN key.
The SEQuence query returns the current sequence specification.

:MACHine{l]2}:STRigger:$EQuence <number_of_levels>,<level_of_trigger>

== integer from 2to 12
1= integer from 1to (number of existing sequence leveis — 1)

Example:  OUTPUT XXX;":MACHINE1:STRIGEER:SEQUENCE 4,3"
Query Syntax: :MACHine{1}2}:STRigger:SEQuence?
Retumed Format:  [:MACHine{1]2}:STRigger:5EQuence] <number_of_levels>,
<level_of_trigger><NL>
Example: OUTPUT XXX;":MACHINE1:STRIGGER:SEQUENCE?"
STRigger (STRace) Subsystem HP 16550A
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STORe

Command Syntax:

where:

<N>
<store_gualifier >

Examples:

Query Syntax:
Returned Format:

Example:

HP 16550A
Programming Reference

STORe

command/query

The STORe command defines the store qualifier for 2 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 a complex expression. The terms A through J are defined by the
TERM command. The meaning of IN. RANGE]1 and 2 and
OUT_RANGE1 and 2 is determined by the RANGe command.

Expressions are limited to what you could raznually enter through the

State Trigger menu. Regarding parentheses, the syntax definitions below
sbow 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 on page 6-11.

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

:MACHine{1]2}:STRigger:STORe<N> <store_qualifier>

= an intager from 1 to the nurnber of existing sequence levels (maximum 12)
it= <qualifier> see *Qualifier” on page 65

OUTPUT XXX;":MACHINEL:STRIGSER:STOREL *ANYSTATE'™

OUTPUT XXX;":MACHINE1:STRIGGER:STORE? ‘OUT_RANGEL""

QUTPUT XXX;™:MACHINEL:STRIGGER:STORES '(NOTC AND NOTD AND NOTH) '™
:MACHine{1]2}:5STRigger: STORe<N>?
[:MACHine{1]2}:STRigger:STORe<N>] <store_gualifier><NL>

OUVPUT XXX;™:MACHINEL:STRIGGER:STORE4?"

STRigger {STRace) Subsystem
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TAG

TAG

Command Syntax:
where:

<State_tag_qualifier>

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 J are defined by the TERM command. The terms
IN_RANGE]! and 2 and OUT_RANGE] and 2 are defined by the

_ RANGe command.

Expressions are limited to what you could manually enter through the
State Trigger 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 or page 6-11.

The TAG query returas the current count tag specification.

:MACHine{1|2}:5TRigger:TAG {OFF|TIME{<state_tag_qualifier>}

= <qualifier> see "Qualifier" on page -5

Examples: OUTPUT XXX;":MACHINE1:STRIGEER: TAG OFF"

QUTPUT XXX; ™ :MACHINEL:STRIGGER:TAG TIME™

QUTPUT XXX:":MACHINE1:STRIGGER:TAG ‘{IN_RANGE OR NOTF)'™

OUTPUT XXX;*:MACHINEL:STRIGSER: TAG '({IN_RANGE OR A) AND £}'"

Query Syntax: :MACHine{1|2} :STRigger:TAS?
Retumed Format:  [:MACHine{1|2}:5TRigger:TAZ) {OFF|TIME|<state tag_qualifier>}<NL>
Example: OUTPUT XXX;":MACHINEL:STRIGGER:TA&?"
STRigaer {(STRace) Subsystem HP 16550A
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TAKenbranch

I
TAKenbranch command/query

The TAKenbranch command allows you to specify whether the state
causing the branch is stored or not stored for the specified machine., The
state causing the branch is defined by the BRANch command.
The TAKenbranch query returns the current setting.
Command Syntax: :MACHine{1]2}:STRigger:TAKenbranch {STORe | NDSTore}
Example:  OUTPUT XXX;":MACHINEZ:STRIGEER :TAKENBRANCH STORE"
Query Syntax:  :MACHine{1]2}:STRigger:TAKenbranch?
Returmed Format:  [:MaCHine{1]2} :5TRigger:TAKenbranch] {STORe|NOSTore}<hL>

Example:  0UTPUT XXX;":MACHINEZ:STRIGGER : TAKENBRANCH?

HP 16550A STRigger (STRace) Subsystem
Programming Reference 619



TCONtrol
T
TCONtrol | command/query

The TCONtrol (timer control) command allows you to turn off, start,
pause, or continue the timer for the specified level. The time value of the
timer is defined by the TIMER command. There are two timers and they
are available for either machine but not both machines simuitancously.

The TCONtrol query returns the current TCONtrol setting of the
specified level.

Command Syntax: :MACHine{1}2}:5TRigger: TCONtroleN> <timer_num>,
{OFF | STARt | PAUSe | CONT inue}

where:
<N> = integer from 1 to the number of existing sequence levels (maximum 12)
<timer_num> = {1]|2}

Example: OUTPUT XXX;":MACHINEZ:STRIGGER:TCONTROLG 1, PAUSE™
Query Syntax:  :MACHine{1|2}:STRigger:TCONTROL<N>? <timer_num>

Returned Format:  [:MACHine{1[2}:5TRigger: TCONTROL<N> <timer_num>]
{OFF | STARL | PALISe [CONT inue}<NL>

Example: QUTPUT X(;":MACHINEZ: STRIGGER: TCONTROL?E 1"

STRigger {STRace) Subsystem HP 16550A
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TERM

TERM command/query

The TERM commard allows you to specify a pattern recognizer term in
the specified machine. Each command deals with only one label in the
given term; therefore, a complete specification could require several
commands. Since a label can contain 32 or less bits, the range of the
pattern value will be besween 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. Because the pattern parameter may contain
don’t cares and be represented in several bases, it is handled as a string of
characters rather than a number,

All 10 terms (A through J) are available for either machine but not both
simuitaneously. If you send the TERM command 1o a machine with a
term that has not been assigned to that machine, an error message "Legal
command but settings conflict” is returned.

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

Command Syntax: :MACHine{1]2}:STRigger: TERM <term_id>,<label_name>,<pattern>

where:
<term_id> = {A|B|C|D]EIF|GIH{i|J}
<label_name> : = string of up to 6 alphanumeric characters
<pattern> = "{#B{D|1|X}... ]

#£0{0]1}2{3)45)6}71%} ... |
#H{0|1/2]3]4]5|6|7|8|9]A|B|C{D|EIF|X} ... |
{0{1]2|3{4]|s|6]7|8[9}...}*

Example:  OUTPUT Xxx;":MACHINE1:STRIGGER:TERM A, 'DATA','255° *
QUTPUT XXX;™:MACHINEL:STRIGGER: TERM B, "ABC', '#BXXXX1101° "

Query Syntax:  :MACHine{1|2}:STRigger: TERM? <term_id>,<labe]_name>
Returned Format:  [:MACHine{1]2}:5TRAce: TERM] <term_id>,<label_name>,<patterns<hL>

Example:  OUTPUT XxX:™:MACHINEL:STRIGGER: TERM? B, "DATA' ™

HP 16550A STRigger (STRace) Subsystem
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TIMER

TIMER

Command Syntax:

where:

<time_value>

Example:
Query Syntax:
Retumed Format:

Example:

command/query

The TIMER command sets the time value for the specified timer. The
Iimits of the timer are 400 as to 500 seconds in 16 ns to 500 us increments,
The increment value varies with the time value of the specified timer.
There are two timers and they are available for either machine but not
both machines simuitaneousiy.

The TIMER query returns the current time value for the specified timer.

:MACHine{1]2}:STRigger: TIMER{1]2} <time_value>

2= real number from 400 ns t0 S00 seconds in increments which vary from 16 ns to
500 gts.

DUTPUT XXX;":MACHINELI:STRIGGER:TIMER! 100E—6"
:MACHine{1|2}:STRigger: TIMER{2]2}?
[:MACHine{1|2}:5TRigger: TIMER{1[2}] <time_value><NiL>

QUTPLT XXX;":MACHINEL:STRIGGER: TIMER1?™

STRigger (STRace) Subsystem HP 168550A
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TPOSition

Command Syntax:

where:
<poststore >
Examples:

Query Syntax:
Retumed Format:

Example:

HP 16550A

Programming Reference

TPOSition

command/query

The TPOSition (trigger position) command aliows you to set the trigger at
the start, center, exd or at any position in the trace (poststore). Poststore
is defined as 0 to 100 percent with a poststore of 100 percent being the
same as start position and a poststore 0 percent being the same as an end
trace.

The TPOSition query returns the current trigger position setting,

:MACHine{1{2}:5TRigger:TPOSition {STARt|CENTer|END|
POSTstore, <poststore>}

= integer from 0 to 100 representing percentage of poststore.

OUTPUT XXX;":MACHINEL:STRIGGER: TPOSITION END™
OUTPUT XXX;":MACHINE1:STRIGGER:TPOSITION POSTstere,75™

:MACHine{1{2}:5TRigger:TPOSit ion?

(:MACHine{i|2}:STRigger:TPOSition] {STARt|CENTer|END]
POSTstore,<poststore>}<iL>

OUTPUT XXX;™:MACHINE1:STRIGGER: TPOSITION?™

STRigger (STRace) Subsystem
623






SLISt Subsystem 7

h

Introduction The SLISt subsystem contains the commands available for the State
Listing mepu in the HP 16550A logic analyzer module. These commands
are:

¢ COLumn

e CLRPattern
e DATA

« LINE

¢ MMODe

¢ OPATtern
e OSEarch

e (STate

« OTAG

¢ OVERIlay

¢ REMove

o RUNTi

e TAVerage
+ TMAXimum
¢ TMINimum
s VRUNs

e XOTag

¢ XOTime

o XPATtern
e XSEarch

e XSTate

e XTAG

HP 16550A SLIST Subsystemn
Programming Reference 7-1
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module_num = {1{2|3]4|5|6|7|8{9|10}

machk_nom = {7|2}

col_num = integer from 110 61

line_nomber = integer from —8191to + 8191

label_name = q sting of up to 6 alphanumeric characters

base = {BINary|HEXadecimal|OCTal| DECimal|TWOS | ASCii | SYMBol | L4SSembier} for labels or
{ABSoiute| RELative} for tags

line_num_mid_screen = integer from —8191 to +8191

label_pattern = "{#B{0|1|X}... |
#0{0|112{3]4|5|6171X} ... |
#H{0|1|2|3]4{5|61718]9|4|B|C|D|E|F|X}... |
{011]21314]5|6]7}8|9}... }"

occurrence = integer from —8191 to +8192

time_value = real number

state value = reai number

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

valwe = real number

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

SLISt selector

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

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

Example:  OUTPUT XXX;":MACHINEL:SLIST:LINE 255"

HP 18550A SLIST Subsystem
Programming Reference 7-5



COLumn

COLumn

Note '5

Command Syntax:

where:

<eol_num>

< module_num>
<label_name>
<base >

Example:

Query Syntax:
Returned Format:

Exampile:

SLIST Subsystem
7-6

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 61 vertical
columps in the meau. A column number of 1 refers to the left most
column. Wheas a label is assigned to a column it replaces the original label
in that column.

When the label name is "TAGS,” the TAGS column is assumed and the
next parameter must specify RELative or ABSolute.

A label for tags must be assigned in order to use ABSolute or RELative
state tagging,

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

:MACHine{1]2}:SLISt:COLum <col_num>[,<module_num>, MACHine{1|2}],
<label_name>,<base>

1= integer from 1 to 61

n= {1]|2{3]1415|6|7|8]9]10}

= astring of up to 6 alphanumeric characters

1= {BiNary |HEXadecimal | OCTal | DECimal | TWOS | ASCii [ SYMBal | lASSembier}
for iabels

or

::= {ABSolute |RELative} for tags

QUTPUT XXX;™:MACHINEL:SLIST:COLUMN 4, ‘A" HEX™
:MACHine{1|2}:5L15t:COLumn? <col_num

[:MACHine{1}2}:5L15¢:C0Lum] <col_num>,<module_num>,MACHine{1[2},
<Tabel_name>, <base><KL>

QUTPUT XXX;™:MACHINEL1:SLIST:COLUMN? 47

‘ HP 16550A
Programming Reference



CLRPattern

|
CLRPattern command

The CLRPattern command allows you to clear the patterns in the selected
Specify Patterns menu.,

Command Symntax:  :MACHine{1]2}:5WAVeform:CLRFattern {xfojALL}

Example: OUTPUT XXX;":MACHINEL: SWAVEFORM: CLRPATTERN X~

HP 18550A SLIST Subsystem
Programming Reference 7-7



DATA

DATA

Query Syntax:

HReturned Format:

where:

<line_number >
<label_name>
< pattem_string >

Example:

SLIST Subsystem
7-8

query

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

:MACHine{1}2}:SLISt: DATA? <line_number>,<label_name>

[:MACHine{1]2}:SLIST:DATA] <line_number>,<label_name>,
<pattern_string><NL>

1= integer from —8191 to +61H

i1 = string of up to § alphanumeric characters

n={#B{0{1]X}... |
#0Q{0]1]2]|3]4}5|6{7|X}... |
#H{0]1]2]3]4]5|6|7|8I9]|AIBIC|DIEIFIX} ... |
{0}1]2|3i4|5|6]7|8|9} ... }"

OUTPUT XXX;7:MACHINEL:SLIST:DATA? 512, "RAS'™™

HP 165504
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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 analyzer highbights at the center of the screen,

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

Command Syntax: :MACHine{1|2}:SLISt:LINE <line_num mid_screen>

where:

<lne_num_mid_screen> = integer from —8151 0 +8191
Example:  OUTPUT XXX;":MACHINE1:SLIST:LINE Q"
Query Syntax:  :MACHine{1}2}:SLISt:LINE?
Retumed Format:  [:MACHine{1|2}:SLISt:LINE] <line_num mid_screen><NL>

Example: OUTPUT X0X;":MACHINE1:SLIST:LINE?"

HP 16550A SLIST Subsystem
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MMODe

MMODe command/query

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

Command Syntax: :MACHine{1}2}:SLISt:MMODe <marker_made>

where;
<marker_mode> ;= {OFF|PATTern |STATe | TIME|MSTats}

Example: OUTPUT XXX;":MACHINEL:SLIST:MMODE TIME™
Query Syntax: :MACHine{1]2}:SLISt:MMODe?
Returned Format:  [:MACHine{1}2}:SL15t:M¥0De] <marker_mode><NL>

Exampie: DOUTPUT XXX;":MACHINE1:SLIST:MMODE?"

SLIST Subsystem HP 16550A
7-10 Programming Reference



OPATtern

Command Symtax:

where:

<label_name >
<label_pattem>

Examples:

Query Syntax:
Returned Format:

Example:

HP 16550A
Programming Reference

OPATtern

command/query

The OPATtern command allows you to construct a pattern recognizer
term for the O Marker which is then used with the OSEarch criteria when
moving the marker on patterns. Because this command deals with

only one label at a time, a complete specification could require several
invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern r izer 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 OPATtern query returns the pattern specification for a given label
name.,

:MACHine{1|2}:SLISt:0PATtern  <label_name>,<label_pattern>

:1= string of up to 6 alphanumeric characters

n= {#B{OI1 1. .. |
#0{0]112(3|41516171X} ... |
#H{0}1/2|3[4|5]6]7|8{9|A|BIC|D|EIF|X}... |
{0|1]2|3}{4]|5]617|818}... )"

QUTPUT XXX;":MACHINEL:SLIST:OPATTERN "DATA','255' "
OUTPUT XXX;":MACHINE1:SLIST:OPATTERN "ABC®, '#BXO(X1101" "

:MACHine{1{2}:SLISt:0PATtern? <labe]_name>
[:MACHine{1[2}:SL1St:0PATtern]  <label_name>,<label pattern><hL>

OUTPUT 00X ™ :MACHINE] :SLIST:QPATTERN? "A'"

SLIST Subsystem
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OSEarch

OSEarch

Command Syntax:
where:

< pccyrence >
< origin >

Example:
Query Syrtax:
Returned Format:

Example:

SLIST Subsystem
7-12

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 searches for is
determined by the occurrence parameter of the OSEarch recognizer
specification, relative to the origin. An occurrence of 0 places the marker
on the selected arigin. With a negative occurrence, the marker searches
before the origin. With a positive occurrence, the marker searches after

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

:MACHine{1]2}:SLISt:05Earch  <occurrences <origin>

u= integer from —8191 to +8191
== {TRIGger| STARt| XMARker}

OUTPUT XXX;":MACHINEL:SLIST:0SEARCH +10,TRIGGER"
:MACHine{1]2}:5L18t:0SEarch?
[:MACHine{1[2}:5L1St:05Earch]  <ocsurrence>,<origin><hL>

QUTPUT XXX, "™ :MACHINEL:SLIST:OSEARCH?"

HP 16550A
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OSTate

OSTate query

The OSTate query returns the line number in the listing where the O
marker resides (—8191 to +8191). If data is not valid, the query returns
32767.

Query Syntax:  :MACHine{1|2}:SLISt:05Tate?
Retumned Format:  [:MACHine{1|2}:SLISt:0STate] <state_num><NL>

where;

<state_num> = aninteger from —8191 to +8191, or 32767

Example: OUTPUT XXX;":MACHINEL:SLIST:0STATE?"

HP 1655CA SLIST Subsystem
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OTAG

OTAG

Command Syntax:
where:

<time_value>
<state_value>

Example:
Query Syntax:
Returned Format:

Example:

SLIST Subsystemn
7-14

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 tagping is on, regardless of whether
the marker was positioned in time or through 2 pattern search. If data is
not valid, the query returns 9.SE37 for time tagging, or returns 32767 for

state tagging.

:MACHine{1]2}:SLISt :0TAG <time_value>|<state_value>}

1:= real number

1= integer

:OUTPUT XXX;":MACHINEL:SLIST:0TAG 40.0E—6"
:MACHine{1]2}:5L15t:0TAG?

[:MACHine{2|2}:SLI5t:0TAG] {<time_value>|<state_vaiue>}<NL>

OUTPUT XXX;™:MACHINEL1:SLIST:0TAG?"

HP 16550A
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OVERIay

Command Syntax:

where:

<eol_num>
< Moduie_num >
<iabel _name >

Exampie:

HP 16550A
Programming Reference

OVERIlay

command

The OVERlay command allows you to add time-correlated labels from
other modules or machines to the state listing.

rMACHine{1]2}:SLISt:OVER Tay <col_num> , <modyle_mam>, NACHine{1 |2},
<labe1_name>

= integer from 1to 61
= {1]2[3|4|5|6|7|8|9}10}
1= a string of up to 6 alphanumeric characters

OUTPUT XXX;™:MACHINEL:SLIST:OVERlay,25,5,MACHINEZ, "DATA"™

SLIST Subsystem
7-15



REMove
T

REMove command

The REMove command removes all labels, except the leftmost label,
from the Listing menu.

Command Syntax: :MACHine{1]|2}:SLISt:REMove

Example: OuTPUT XXX;™:MACHINE1:SLIST:REMOVE"

SLIST Subsystem HP 16550A
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RUNTII

Note ﬁ

HP 16550A
Programming Reference

RUNTII

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 field is touched, or, when the
STOP command is issued.

There are four conditions based on the time between the X and O
markers. Using this difference in the condition is effective only when time
tags have been turned or (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 (OUTRange).

Exd points for the INRange and OUTRange should be at least 8 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. The analyzer can run
until one of the following conditions is true:

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

The RUNTI query returns the current stop criteria.

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

SLIST Subsystem
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RUNTII

Command Syntax: :MACHine{1]2}:SLISt:RUNT{1 <run_until_spec>

where:
<run_until_spec> = {OFF|LT,<valye> |GT, <value > [INRange, <value>,<value>
|OUTRange, <value >, < value > | EQUal | NEQual}
<value> = real number from —9E5 to +9E9
Example: OQUTPUT XXX:":MACHINEL:SLIST:RUNTIL &T,800.0E—6"
Query Syntax:  :MACHine{1|2}:SLISt:RUNTi1?
Retumed Format:  [:¥ACHine{1]2}:SLISt:RUNT{1] <run_until_spec><NL>

Example:  OUTPYUT 0X; ":MACHINEL :SLIST:RUNTIL?"

SLIST Subsystem HP 16550A
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TAVerage

R
TAVerage query

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

Query Syntax:  :MACHine{1|2}:SLISt:TAVerage?
Retumned Format:  {:MACHine{1|2}:5LISt: TAVerage] <time_value><HL>

where:

<time_value> := real number

Example: OUTPUT XXX;“:MACHINE]:SLIST:TAVERAGE?"

HP 16550A SLIST Subsystem
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TMAXimum

TMAXimum

Query Syntax:
Returned Format:

where:

<time_value >

Example:

SLIST Subsystem
7-20

query

The TMAXirmum guery 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}: SLISt: TMAX jmum?

[:MACHine{2 ]2} :SLISt: TMAXimum] <time_value><NL>

1= real number

OUTPUT XXX; " :MACHINEL:SLIST: TMAXIMUM?®

HP 16550A
Programming Reference



TMINimum

Query Syntax:
Returned Format;

where:

<time_value>

Example:

HP 16550A
Programming Reference

TMINimum

query

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

:MACHine{1]2}:SLISt: TMIN imum?

[:MACHine{1]2}:SLISt: TMINimum] <time_value><NL>

= real number

QUTPUT XXX;™:MACHINEL:SLIST: TMINIMUMZ™

SLIST Subsystem
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VRUNs

VRUNs

Query Syntax:
Returned Format:

where:

<valid_runs>
<total runs>

Example:

SLIST Subsystem
7-22

query

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

:MACHine{1]2}:SLISt: VRUNs?

[:MACHine{1|2}:5LISt:VRUNs] <valid_rums>,<total_runss<NL>

s zero or positive integer
1= 260 Or positive integer

DUTPUT XXX;":MACHINE1:SLIST:VRUNS?"™

HP 16550A
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XOTag

Query Syntax:
Returned Format:

where:

<X0_time >
<XO_states >

Example:

HP 16550A
Programming Reference

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 time mode the query
returns 9.9E37. If there is no data in the state mode, the query

returns 32767,

:MACHine{1|2}:5LI5%:X0Tag?

[:MACHine{1]2}:5L15t:X0Tag] {<XO_time>|<X0_states>}<NL>

o= real number
i = integer

OUTPUT XXX;":MACHINEL:SLIST:XOTAG?"

SLIST Subsystem
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XOTime

XOTime query

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

returns 32767.
Query Syntax: :MACHine{l |2}:5L15t:xurimé

Returned Format:  [:MACHine{1]2}:SLISt:XOTime] {<XD_time>|<X0_states>}<NL>

where:
<XO time> = real number
<XO _states> = integer

Example: ouUTPUT XXX ™ :MACHINEL: SLIST:XOTIME?"

SLIST Subsystem HP 16550A
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XPATtern

O
XPATtern command/query

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

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern r izer term. In whatever base
is used, the value must be between 0 and 2 — 1, since a label may not
bave 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 Syntax: :MACHine{1|2}:SLI1St:XPATtern <labe)_name>,<label_pattern>

where:

<label_name:>
<label_pattern>

string of up to 6 alphanurneric characters
q{#B{O1{X}... ]
#Q{0|112|3|4|51617|X}... |
#H{0]1|2]314]|5}6{7|8|9)A|B|C]IDIE|F{X}... |
{0]|1}2]3|4}5|6(718]8}...}"

i

Exampies: OUTPUT XXX;":MACHINE1:SLIST:XPATTERN 'DATA®,'255° "
OUTPUT XXX;":MACHINE1:SLIST:XPATTERN "ABC', "#BXX(X1101° ™

Query Syntax:  :MACHine{1|2}:SLISt:XPATtern?  <label_name>
Returned Format:  [:MACHine{1|2}:SLISt:XPATtern) <label_name>,<label_pattern><NL>

Example:  OUTPUT XXX:*:MACHINEL:SLIST:XPATTERN? "A"™

HP 16550A SLIST Subsystem
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XSEarch

XSEarch

Command Syntax:
where:

< oCourrence >
<ongin>

Example:
Query Syntax:
Returmned Format:

Example:

SLIST Subsystem
7-26

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
occurrence parameter determines which occurrence of the XPATtern
recognizer specification, relative to the origin, the marker actually
searches for. An occurrence of 0 places a marker on the selected origin.

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

:MACHine{1[2}:SLISt:XSEarch <occurrence>,<origin»

= integer from —8151 to +8181
u= {TRIGger| STARt}

OUTPUT XXX;":MACHINEL:SLIST:XSEARCK +1C, TRIGGER™
:MACKine{1]2}:SL1St :XSEarch?
[:MACHine{1|2}:SL1St:XSEarch] <occurrence=,<origin><NL>

QUTPUT XOX(; ™ :MACHINEL:SLIST:XSEARCH?™

HP 16550A
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XSTate

Query Syntax:
Returned Format:

where:

<state_num >

Exarnple:

HP 18550A
Programming Reference

XSTate

query

The XSTate query returns the line number in the listing where the X
marker resides (—8151 to +8191). If data is not valid, the query
returns 32767.

:MACHine{1]2}:SLISt:X5Tate?

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

= aninteger from —8191 to +8191, or 32767

QUTPUT XXX;":MACHINE1:SLIST:XSTATE?"

SLIST Subsystem
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XTAG

XTAG

Command Syntax:

where:

<time_value>
<state_value >

Exampie:
Query Syntax:
Returned Format:

Example:

SLIST Subsystem
7-28

command/query

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

The XTAG 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 datais
not valid tagged data, the query returns 9.9E37 for time tagging, or retruns
32767 for state tagging,

:MACHine{1|2}:SLISt:XTAG {<time_value>]<state_values}

2= real number
= integer

OUTPUT XXX; ™ :MACHINE1:SLIST:XTAG 40.0E—~£"
:MACHine{1}2}:SL15t:XTAG?
[:MACHine{1|2}:5LISt:XTAG] {<time_value>{<state_value>}<L>

OUTPUT XXX; ™ :MACHINEL:SLIST:XTAG?"

HP 16550A
Programming Reference



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 96
channels identified by label name and bit number, The 11 commands are
analogous to their counterparts in the Timing Waveform subsystem.
However, in this subsystem the x-axis is restricted to representing only
samples (states), regardless of whether time tagging is on or off, Asa
result, the only commands which can be used for scaling are DELay and
RANge.

The way to manipulate the X and O markers on the Waveform display is
through the State Listing (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:

ACCumulate
ACQuisition
CENter
CLRPattern
CLRStat
DELay
INSert
RANGe
REMove
TAKenbranch
TPOSition

HP 16550A SWAVeform Subsystem
Programming Reference 81
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Figure 8-1. SWAVeform Subsystem Syntax Diagram

SWAVetorm Subsystem
8-2
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aumber_of_samples = integer from ~8191 to +8191

label_name = swring of up to 6 alphanumeric characters

bit_id = {OVERIay| <bit_num> |ALL}

bit_num = integer representing a label bit from 0to 31

range_values = integer from 10 to 5000 (representing (10 x states/Division))
mark_type = {X|O[X0|TRIGger}

percent = integer from 0 to 100

Figure 8-1. SWAVeform Subsystem Syntax Diagram (continued)

HP 16550A
Programming Reference
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SWAVeform
P
SWAVeform selector

The SWAVeform (State Waveform) selector is used as part of a
compound header to access the settings in the State Waveform menu. 1t
always follows the MACHine selector because it selects a branch directly
below the MACHine level in the command tree.

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

Example:  OUTPUT XXX;":MACHINEZ:SWAVEFORM:RANGE 40™

SWAVeform Subsystem HP 168550A
84 : Programming Reference



ACCumulate

I
ACCumulate command/query

The ACCumulate command aliows 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 atways
shows the sctting as the characters, "0" (off) or "1" (on).

Command Syntax:  :MACHine{1|2}:SWAVeform:ACCumulate {{ON|1}|{0FF}0}}
Example:r  OUTPUT XXX:™:MACHINEI: SWAVEFORM:ACCUMULATE ON“
Query Syntax:  MACHine{1|2}:SWAVeform:ACCumulate?
Returned Format:  [MACHine{1|2}: SWAVeform: ACCumulate] {0]1}<NL>

Example: OUTPUT XXX;":MACHINE]:SWAVEFORM: ACCUMULATE?™

HP 165504 SWAVeform Subsystem
Programming Reference 85



ACQuisition
I
ACQuisition command/query

The ACQuisition command allows you to specify the acquisition mode for
the state analyzer. The acquisition modes are automatic and manual.

The ACQusition query returns the current acquisition mode.
Command Syntax: :MACHine{1]2}:$wAveform:ACQuisition {AUTOmatic|MANual}
Example:  OUTPUT XXX:":MACHINE2:SWAVEFORM: ACQUISITION AUTOMATIC™
Query Syntax:  MACHine{1]2}:SwAVeform:ACQuisition?
Returmned Format:  [MACHine{1|2}:SWAVeform:ACQuisition] {AUTOmat ic|MANual}<NL>

Example: OUTPUT XXX:":MACHINEZ: SWAVEFORM: ACQUISITION?"

SWAVeform Subsystem HP 16550A
g8-6 Programming Reference



CENTer

CENTer command

The CENTer command allows you to center the waveform display about
the specified markers. The markers are placed on the waveform in the

SLISt subsystem.
Command Syntax: :MACHine{i|2}:SWwAVeform:CENTer <marker_type>
where:
<marker_type> = {X|D}XOQO{TRIGger}

Example: OUTPUT XXX;":MACHINE1:SWAVEFORM:CENTER X"

HP 16550A SWAVeform Subsysiem
Programming Reference 87



CLRPattern
T

CLRPattern command

The CLRPattern command allows you to clear the patterns in the selected
Specify Patterns menu.

Command Syntax: :MACHine{1|2}:SwaVeform:{LRPattern {X[G[ALL}

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

SWAVetform Subsystem HP 16550A
8-8 Programming Reference



CLRStat

I
CLRStat command

The CLRStat command allows you to clear the waveform statistics
without kaving to stop and restart the acquisition.

Command Syntax: :MACHine{1]2}:SWAVeform:CLRStat

Example:  OUTPUT XXX;™:MACHINEL:SWAVEFORM:CLRSTAT"

HP 16550A SWAVeform Subsystem
Programming Reference 89



DELay

DELay command/query

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

—8191 to +8191.

The DELay query returns the current sample offset value.,
Command Syntax: :MACHine{1]|2}:SwAVeform:DELay <number_of sampies=>

where:

<number_of samplies> 1= integer from —815110 +8191
Example: OUTPUT X;":MACHINEZ : SWAVEFORM: DELAY 127"
Query Syntax:  MACHine{1]2}:SWAVeform: DELay?
Retumed Format:  [MACHine{1|2}:SWAVeform:DfLay] <number_of samples><NL>

Example: OUTPUT XXX;™:MACHINZI:SWAVEFORM:DELAY?"

SWAVeform Subsystem HP 16550A
8-10 Programming Reference



iNSert

Command Syntax:

where:
<label_name >
<bit_id>
<bit_num>

Examples:

HP 16550A
Programming Reference

INSert

command

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

MACHine{1]2}:SWAVeform: INSert <label_names <bit_id>

string of up to § alphanumeric charaeters

{OVERlay| <bit_num>ALL}
integer representing a label bit from 0 to 31

OUTPUT XXX;":MACHINEL:SWAVEFORM:INSERT "WAVE", 18"
DUTPUT XXX;":MACHINEL:SWAVEFORM:INSERT "ABC’, OVERLAY"
QUTPUT XXX;™:MACH1:SWAY:INSERT 'POD1", #B1001"

SWAVeform Subsystem
811



RANGe

RANGe command/query

The RANGe command alfows you to specify the number of samples
acToss the screen on the Statz Waveform display. It is equivalent to ten
times the states per division setting (states/Div) on the front pancl. A
number between 10 and 5000 may be entered.

The RANGe query returns the current range value.

Command Syntax: MaCHine{1]|2}:SwAVeform:RANGe <number_of_sampless

where:

<number_of_samples> = integer from 10 to 5000
Example: DUTPUT XXX;™:MACHINEZ:SWAVEFORM:RANGE 80
Query Syntax: MACHine{1|2}: SwWAVeform:RANGe?
Returned Format:  [MACHine{1|2}:SwWAVeform:RANGe] <number_of_samples><HL>

Example:  OQUTPUT XXX;™:MACHINEZ: SWAVEFORM:RANGET™

SWAVeform Subsystem HP 16550A
8-12 Programming Reference



REMove

REMove command

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

Command Syntax: :MACHine{1{2}:SWAVeform:REMove

Example: OUTPUT XXX;":MACHINE]:SWAVEFORM:REMOVE™

HP 16550A SWAVeform Subsystem
Programrning Reference 8-13



TAKenbranch
P

TAKenbranch command/query

The TAKenbranch command allows you to contro! whether the states that
cause branching are stored or not stored. This command is only available
whea the acquisition mode is set to manual,

The TAKenbranch query returns the current setting.

Command Symtax:  MACHine{1|2}:SWAVeform: TAKenbranch {STORe|NOSTore}
Example:  QUTPUT XXX;":MACHINEZ:SWAVEFORM: TAKENBRANCH STORE™
Query Syntax:  MACHine{1]2}:SWAVeform: TAKenbranch?
Retumed Format:  [MACHine{1 |2} :SWAVeform: TAKenbranch] {STORe|NOSTore}<NL>

Example:  CUTPUT XXX;™:MACHINEZ : SWAYEFORM: TAKENRRANCH?”

SWAVeform Subsystem HP 16550A
814 Programming Reference



TPOSition

N
TPOSition command/query

The TPOSition command allows you to control where the trigger point is
placed. The trigger point can be placed at the start, center, end, or ata
percentage of post store. The post store option is the same as the User
Defined option when setting the trigger point from the front panel.

The TPOSition command is only available when the acquisition mode is
set to manual.

The TPOSition query returns the current trigger setting,
Command Syntax: MACHine{1|2}:SWAVeform:TPOSition {STARt|CENTer|END|POSTstore,<percents}
where:

<percent> = integer from 1to 100

Example:  OUTPUT XXX;":MACHINEZ:SWAVEFORM: TPOSITION CENTER"
Query Symtax:  MACHine{1|2}:SWAVeform: TPOSition?

Retumed Format:  [MACHine{1]|2}:SwWAVeform:TPOSition] {STARt|CENTer|END|POSTstore,
<percent>}<il>

Exampte: OUTPUT XXX;*:MACHIKE2:SWAVEFORM:TPOSition?”

HP 18550A SWAVeform Subsystem
Programming Reference 8-15






SCHart Subsystem 9
L _____________________________________

Introduction The State Chart subsystem provides the commands necessary for
programming the HP 16550A’s Chart display. The commands allow you
to build charts of label activity, using data normalily found in the Listing
display. The chart’s Y-axis is used to show data values for the label of
your choice. The X-axis can be used in two different ways. In one, the
X-axis represents states (shown as rows in the State Listing display). In
the other, the X-axis represents the data values for another label. When
states are plotted along the X-axis, X and O markers are available.
Because the State Chart display is simply an alternative way of looking at
the data in the State Listing, the X and O markers can be manipulated
through the SLISt subsystem. 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
s HAXis
e VAX]s

HP 16550A SCHart Subsystem
Programming Reference 9-1
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SCHart

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
selector because it selects a branch below the MACHine level in the
command tree.

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

Example:  OUTPUT XXX;":MACHINEL:SCHART:VAXIS 'A‘, '0', ‘9'"

HP 16550A SCHart Subsystem
Programming Reference 9-3



ACCumulate

ACCumulate

Command Syntax:
Example:

Query Syntax:
Returned Format:
Example:

SCHart Subsystem
9-4

command/query

The ACCumulate command aliows 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 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}:SCHart:ACCumulate {{ON[1} | {OFF}0}}
OUTPUT XXX;™:MACHINEL:SCHART :ACCUMULATE OFF"
MACHine{1}2}:SCHart :ACCumu late?
[:MACHine{1}2}:SCHart:ACCum:late] {0]1}<NL>

QUTPUT XXX;":MACHINEL:SCHART :ACCUMULATE?"

HP 16550A
Programming Reference



HAXis

Note 59

Command Syntax:

where:

<state_jow_value >
<state_high_value>
<iabel name>
<label_low_value >
<label_high_value>

Examples:

Query Syntax:

Returned Format:

Example:

HP 16550A
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}:SCHart:HAXis {STAtes,<state_low_vaiue>,
<state_high_value>[<label_name>,<label_low_value>,<labei_high_value>}

= integer from —8151 to +8151

= integer from <state_low_value > to +8191

1= astring of up to 6 aiphanumeric characters

2= string from 0 to 2% —1 (#HFFFF)

= string from <label_low_value > to 2.1 (#HFFFF)

OUTPUT XXX;":MACHINEL:SCHART:HAXIS STATES, —-100, 1007
OUTPUT XXX;":MACHINE1:SCHART:HAXIS 'READ", '—511', '511'"

MACHine{1]2}:SCHart:HAXis?

[:MACHine{1]2}:SCHart:HAXis] {STAtes.<state_low_value>,
<state_high_value>|<label_name> <label low_value>,<label_high_value>}

OUTPUT XXX;7:MACHINEL:SCHART:HAXIS?"

SCHart Subsystem
95



VAXis

VAXis

Command Syntax:
where;

<label_name >
<low_value>
<high_value >

Examples:

Query Syntax:
Returmed Format:

Example:

SCHart Subsystem
8-6

command/query

The VAXis command allows 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 vaiue.

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

MACHine{1]|2}:SCHart:VAXis <label_name>,<low_value>,<high_value>

= a string of up to € alphanumeric characters
::= string from 0 to 2%-1 (#HFFFF)
1= string from <low_vaiue > to 2.1 (#HFFEF)

OUTPUT XXX;":MACHINE2:SCHART:VAXIS *SuM1’, 0", "98'"
OUTPUT XXX;":MACHINE1:SCHART:VAXIS *BUS', '#HOOFF’, '"#HOS00""

MACHine{l | 2}:SCHart:VAXis?
[:MACHine{1|2}:SCHart:VAXis] <labe)_name>,<low_value>,<high_valus><NL>

DUTPLT XXX;":MACHINEL: SCHART : VAXIS?"

HP 16550A
Programming Reference



COMPare Subsystem 10
L

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

CLEar
CMASK
COPY
DATA
FIND
LINE
MENU
RANGe
RUNTI
SET

HP 16550A COMPare Subsystem
Programming Reference 10-1
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COMPare

[
COMPare selector

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

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

Example:  OuTPUT xxX;™:MACHINE]:COMPARE:FIND? 819"

HP 16550A COMPare Subsystem
Programming Reference 10-3



CLEar

CLEar command

The CLEar command clears all "don’t cares” in the reference listing and
replaces them with zeros except when the CLEar command immediately
follows the SET command (sec SET command).

Command Syntax: :MACHine{l|2}:COMPare:CLEar

Example: OUTPUT XXX;":MACHINEZ:COMPARE :CLEAR

COMPare Subsystem HP 16550A
10-4 Programming Reference



CMASKk

CMASK command/query

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

The CMASk gquery returns the state of the bits ip the channel mask for a
given label in the compare listing image.

Command Syntax: :MACHine{1[2}:COMPare:CMASk  <label_name>,<care _spec>

where:
<label name> ::= astring of up to 6 alphanumeric characters
<care_spes> 1= sting of characters "{*|.}..." {32 characters maxitum)
* = care

1= don'tcare

Example:  OUTPUT J0X;":MACHINEZ:COMPARE :CMASK 'DATA', '*.%=  *=='~

HP 16550A COMPare Subsystem
Programming Reference 10-5



COPY

COPY command

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

Command Syniax: :MACHine{1]2}:COMPare:COPY

Example: OUTPUT XXX;":MACHINE2:COMPARE : COPY™

COMPare Subsystem HP 16550A
10-6 Programming Reference



DATA

Command Syntax:

where:

<label_name:>
<line_num>
<data_pattemn >

Examples:

HP 18550A
Programming Reference

DATA

command/query

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

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

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

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

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

= astring of up to 6 alphanumerie characters

= jnteger frorn -8191 to +8191

= "{#B{O|1|X}... |
#Q{0|112[3]4]5]6(|7|X} ... |
#H{0]|1]2]3]4]|5]5|7{8|9|AIBICID|EIF|X}... ]
{0|1]2]314|5]€]7|8]8} ... }"

OUTPUT XXX;":MACHINEZ:COMPARE:DATA °CLOCK®, 42, '#BOIIXiCO1X'™

OUTPUT XXX;":MACHINE2:COMPARE:DATA ‘OUT3’, 0, '"#HFF40'"

OQUTPUT XXX;":MACHINE1:COMPARE:DATA 129, "#BXX0C", "#B1101°, ‘'#B1OXX™"
QUTPUT XXX;™:MACHZ:COMPARE:DATA —511, "4°, ‘64", “18", 256, '8', "1§°"

COMPare Subsystem
10-7



DATA

Query Syntax:
Retumed Format:

Example:

COMPare Subsystem
10-8

:MACHine{1]2}:COMPare:DATA?  <label_name>,<]ine_num>

[:MACHine{1|2}:COMPare:DATA] <label_name>,<line_num>,
<data_pattern><NL>

10 BIM Label${6]. Response$[80]

15 PRINT "This program shows the values for a signal’'s Compare ltisting”
20 INPUT “Enter signal label: ", Label$

25 QUTPUT XXX;":SYSTEM:HEADER OFF™ 'Turn headers off {from responses)
30 OUTPUT XXX;":MACHINEZ:COMPARE :RANGE?"

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

50  OUTPUT X0(;":MACH2:COMPARE:DATA? '™ & Label$ & "'," & VAL$(State}
55 -ENTER XXX; Response$

60 PRINT State, Response$

65  NEXT State

70 END

HP 16550A
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FIND

Query Syntax:

Returned Format:

where:

< difference_occurrence >
<line_number >

Example:

HP 16550A
Programming Reference

FIND

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 (see next page). A difference is
counted for each line where at least one of the current labels has a
discrepancy between its acquired state data listing and its compare data
image.

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

:HACHine{l|2}:COHFare:FIND? <difference_occurrence>

[:MACHine{1]2}:COMPare:FIND]  <difference occurrence=,
<line_number=><NL>

integer from 1 to 8182
integer from -81§1 to +8191

1l

QUTPUT XXX;":MACHINE2:COMPARE:FIND? 26"

COMPare Subsystem
10-9



LINE

LINE command/query

The LINE command allows you to center the compare listing data about a
specified line number.

The LINE query returns the current line number specified.

Command Syntax: :MACHine{1]2}:COMPare:LINE <line_num>

where:

<linge_num>  : = intager from -8131 t¢ +8191
Example:  OUTPUT xxx;*:MACHINE2:COMPARE:LINE -511"
Query Syntax: :MACHine{1|2}:COMPare:LINE?
Returned Format:  [:MACHine{1[2}:COMPare:LINE] <line_num>}<NL>

Example:  OUTPUT XXX;":MACHINE4:COMPARE : L INE?"

COMPare Subsystem HP 16550A
10-10 Programming Reference



MENU

MENU command

The MENU command allows you to display the reference or the
difference listings in the Compare menu.

Command Syntax: :MACHine{1|2}:COMPare:MENU {REFerence|DIFFerence}

Example: OUTPUT XXX;":MACHINE2:COMPARE:MENU REFERENCE"

HP 16550A COMPare Subsystem
Programming Reference 10-11



RANGe

RANGe

Command Syntax:

where:

<start fine>
<stop_line >

Examples:

Query Syntax:

Returned Format:

Example:

COMPare Subsystem
10-12

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
acquire memory.

The RANGe query returns the current boundaries for the comparison.

:MACHine{1[2}:COMPare:RANGe {FULL | PARTial,<start_line>, <stop_line>}

n = integer from ~8191 to +8181
1= integer from <start line> to +8191

QUTPUT XXX;™:MACHINEZ:COMPARE:RANGE PARTIAL, =511, 5127
OUTPUT XXX;":MACHINEZ :COMPARE :RANGE FULL™

:MACHiIne{l ]2} :COMPare:RANGe?

[:MACHine{1]2}:COMPare:RANGe] {FULL | PARTial,<start_line>,
<stop_line>}<iL>

10 DIM String$[100]

20 QUTPUT 707" :SELECT 2"

30 OUTPUT 707;" :MACHINEL:COMPARE :RANGE?"
40 ENTER 707:5tring$

50 PRINT "RANGE IS ":String$

60 END

HP 16550A
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RUNTII

RUNTII command/query

The RUNT (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 field is touched or the STOP

command is issued.

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

The difference is less than (LT) some value.

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

End points for the INRange and OUTRange should be at least 8 ns apart
since this is the minimum time resolution of the time tag counter.

There are two copditions which are based on 2 comparison of the
acquired state data and the compare data image. You can run until one of
the following conditions is true:

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

!lC] The RUNTI] instruction (for state analysis) is available in both the SLISt
Note WP and COMPare subsystems.

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

HP 16550A COMPare Subsystem
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RUNTII

Command Symtax: :MACHine{1]|2}:COMPare:RUNTi1 {OFF| LT,<value>|6T,<value>1
INRange, <va lue>,<value>|GUTRange, <value>, <value> | EQUa 1} NEQua1}

where:

<value> = real number from —9EQto +S8ES
Example: OUTPUT XXX;":MACHINEZ:COMPARE:RUNTIL EQUAL™

Query Syntax: :MACHine{1|2}:COMPare:RUNTI?

Returned Format:  [:MACHine{1]|2}:COMPare:RUNTi1] {OFF| LT,<value>]GT,<value>1
INRange, <va lue>, <va lue>|0UTRange, <value>, <va lue>|EQUa 1| NEQua 1 }<hL>

Example: QUTPUT XXX;™:MACHINE2:COMPARE : RUNTIL?"

COMPare Subsystem HP 16550A
10-14 Programming Reference



SET

SET command

The SET command sets every state in the reference listing to "don’t cares.”
If you send the SET command by mistake you can immediately send the
CLEar command to restore the previous data. This is the only time the
CLEar command will not replace "don’t cares” with zeros.

Command Syntax: :MACHine{1|2}:COMPare:SET

Example: OUTPUT XXX%:™:MACHINEZ2:COMPARE :SET"

HP 16550A COMPare Subsystem
Programming Reference 10-15






TFORmat Subsystem 11

Introduction The TFORmat subsystem contains the commands available for the Timing
Format menu in the HP 16550A logic analyzer moduie. These commands
are:

e ACQMode
e LARel
¢ REMove
e THReshold
HP 16550A TFORmat Subsystem
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name = string of up to 6 alphanumeric characters

polarity = {POSitive | NEGative}

pod_specification = format (infeger from 0 to 65535) for a pod (pods are assigned in decreasing order)
value = voltage (real mumber) —6.00 to +6.00

Figure 11-1. TFORmat Subsystem Syntax Diagram

TFORmat Subsystem HP 16550A
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TFORmat

TFORmat

Command Syntax:

Example:

HP 16550A
Programming Reference

selector

The TFORmat selector is used as part of a compound header to access
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.

:MACHine{1|2}:TFORmat

QUTPUT XXX;":MACHINEL: TFORMAT :ACQMODE?"

TFORmat Subsystem
11-3



ACQMode

ACQMode

Command Syntax:

where:

<size>
Example:
Query Syntax:

Returned Format:

Example:

TFORmat Subsystem
11-4

command/query

The ACQMode (acquisition mode) command allows you to select the
acquisition mode for the timing analyzer, The options are:

conventional mode at full-channel 250 MHz
conventional mode at half-channe] 500 Mhz
transitional mode at full-channel 125 MHz
transitional mode at half-channel 250 MHz
glitch mode.

The ACOMode query returns the current acquisitior mode.

:MACHine{1|2}:TFORmat:ACQMode {TRANSitional <size>|CONVentional
<size>{GLITeh}

= {FULLIHALF}
CUTPUT XXX;":MACHINEZ: TFORMAT:ACQMODE TRANSITIONAL HALF™
:MACHine{1|2}: TFORmat : ACQMode?

[:MACHine{1]2}:TFORmat :ACQMode] {TRANSitional <size>|CONVentional
<size>|GLITch}<NL>

QUTPUT XXX;":MACHINEZ: TFORMAT:ACQMODE?™

HP 16550A
Programming Reference
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HP 16550A
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LABel

command/query

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

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
highest numbered pod. This way they match the left-to-right descending
order of the pods you see on the Format display. Not including enough
pod specifications results in the lowest numbered pods being assigned a
value of zero (all channels excluded). If you include more pod
specifications than there are pods for that machine, the extra ones will be
ignored. However, an error is reported anytime more than 13 pod
specifications are listed.

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

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

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

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

TFORmat Subsystem
115



LABet

Command Syntax: :MACHine{1]2}:Tformat:LABel <name>, [<polarity>,<clock_bits>,
<upper_bits>, <lower_bits>[,<upper_bits>,<lower_bits>]...]

where:
<name> = string of up to 6 alphanumaeric characters
<polarity> = {POSitive | NEGative}
<dock_bits> = format {integer from 0 to 63) for a clock (clocks are assigned in decreasing order)
<upper_bits> 1= format {integer from 0 to 65535) for a pod (pods are assigned in decreasing order)
<lower_bits> 1= format (integer from O to 65535) for a pod {pods are assigned in decreasing order)

EX&ITIPIGS: OUTPUT XXX;":MACHINEZ2 : TFORMAT :LABEL 'STAT®, POSITIVE, 0,127,40312"
QUTPUT XXX:™:MACHINE2: TFORMAT:LABEL 'SIe 1', #B11,#B0000000011111111,
#80000000000000000
Query Syntax:  :MACHine{1|2}:Tformat:LABel? <name>
Retumed Format:  [:MaCHine{!]2}:Tformat:LABel] <name> <polarity>[, <assignment>]...<NL>

Example: OUTPUT XXX;":MACHINEZ:TFORMAT:LABEL? 'DATA'™

TFORmat Subsystem HP 16550A
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REMove

[ T
REMove command

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

Command Syntax: :MACHine{1]2}:TFORmat:REMove {<name>|ALL}
where:
<name> = string of up 1o € alphanumeric characters

Examples: OUTPUT XXX;":MACKINE1:TFORMAT:REMOVE ‘A"
OUTPUT XXX;":MACHINE]: TFORMAT:REMOVE ALL"

HP 16550A TFORmat Subsystem
Programming Reference 11-7



THReshold

THReshold

command/query

The THReshold command allows you to set the voltage threshold for 2

given pod to ECL, TTL, or a specific voltage from ~6.00 V to +6.00 V in
0.05 volt increments.

The THReshold query returns the current threshold for a given pod.
Command Syntax: :MACHine{1|2}:TFORmat:THReshotd<d> {TTL|ECL|<value>}

where:
<N> = pod number {1]2|3|4|5|6{7|8]|9|10]11}12}}
<value> = voltage {real number) —6.00 to +6.00
TIL ;= defaultvalue of +1.6V
ECL = defaultvalueof —1.3V

Example:  GUTPUT XXX;":MACHINE]:TFORMAT: THRESHOLD1 4.07
Query Syntax:  :MACKine{1]|2}:TFORmat : THResho 1d<N>?
Returned Format: [:MACHine{1]2}:TFORmat:THReshold<N>] <value><KL>

Example:  OUTPUT XXX;":MACHINEL: TFORMAT : THRESHOLD27™

TFORmat Subsystem

HP 16550A
11-8
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TTRigger (TTRace) Subsystem 12
L e

Introduction The TTRigger subsystem contains the commands available for the Timing
Trigger menu in the HP 16550A logic analyzer module, The Timing
Trigger subsystem will also accept the TTRace selector as used in
previous HP 16500-series logic analyzer modules to eliminate the need to
rewrite programs containing TTRace as the selector keyword. The
TTRigger subsystem commands are:

ACQuisition
BRANCch
CLEar
FIND
GLEDge
RANGe
SEQuence
SPERiod
TCONtrol
TERM
TIMER
TPOSition

HP 18550A TTRigger (TTRace) Subsystem
Programming Reference 12-1
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Figure 6-1. TTRigger Subsystem Syntax Diagram
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Figure 6-1. TTRigger Subsystem Syntax Diagram {continued)
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branch_qualifier = < gualifier>

to_lev_num = integer from 1to last level

proceed_qualifier = <gqualifier>

occurrence = number from 1to 1048575

label_name = string of up to 6 alphanumeric characters

start_pattern = "{#B{0|1}... |
#0{011|2[314]5|6|7}... |
#H{0|1|2|3|4]|516]7|8]9|4|B|CID|E|F}... |
{0{1|2|3]14|5{6|718|9}... }"

stop_pattern = "{#B{0|1}... |
#0{0|112]34|516]7} ... |
#H{0]|1]2|314)|516]7|8]9|A|B|C|D|E|F}... ]
{011]2(3]4]5|6(7|819} ... }"

oum_of levels = integer from Ito 10

lev_of_trig = integer from 1 io (number of existing sequence levels)

store_qualifier = <gualifier>

state_tag_qualifier = <qualifier>

timer_num = {7|2}

timer_value = 400 ns to 500 seconds

term_id = {4|B|C|D|E|F|G|H|I|J}

pattern = "{#B{0}1|X}... |
#0{0]7|12|314{5|6{7|X} ... |
#H{0|1|2|3]4|5|617|8|9|4|B|C|D|E|F|X}... |
{0]1]2|3]4]51617|819}...}"

qualifier = see "Qualifier” on page 5

post_store = integer from 0 to 100 representing percentage

time_val = integer from 0 to 500 representing seconds

Figure 6-1. TTRigger Subsystem Syntax Diagram (continued)

TTRigger (TTRace) Subsystem
12-4
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Qualifier The qualifier for the timing trigger subsystem can be terms A through J,
Timer 1 and 2, and Range 1 and 2. In addition, qualifiers can be the NOT
boolean function of terms, timers, and ranges. The qualifier can also be
an expression or combination of expressions as shown below and figure
12-2, "Complex Qualifier," on page 12-11.

The following parameters show how qualifiers are specified in all
commands of the TTRigger subsystem that use < qualifier>,

where:
<qualifier> = {"ANYSTATE" | "NOSTATE" | *<expression>"}
<expression> = {<expressionia> | <expressicnib> | <expressionia> OR

<expression1b:> | <expressionia> AND <expressionib>}
<expressionla> = {<expressionia_term> |(<expressionia_term>[ OR

<expressionia_term >]* }| (<expressionta_term>[ AND <expressionia_term>]*)}

<expressionia_term> = { <expression2a> | <expressionZb> | <expressionc> | <expressionzd >}

<expressionib> = {<expressionib_term> |{ <expressionib_term>{ OR

<expression1b_temm>]* ) | { < expressiontb_term> [ AND <expressionib_term=>1*)}

<expression1b_term> 1= {<expiession2e > | <expression2f> | < expression2g > | <expression2h>}
<expression2a> = {<term3a> | <term3b> |{<term3a> <booisan_op> <term3b>)}
<expfession2b> = {<term3c:> | <rangeda> [{<term3c> <boolean_op> <range3a>)}
<expressionZe> = {<term3d> | <gledge3a|{<term3d > <boolean_op> <giedgelda>)}
<expression2d> 1= {<term3e> | <timer3a> |(<term3e> <boolean_op> <timerda>)}
<exprassion2e> = {<term3f> | <term3g> |{<term3f> <boolean op> <term3g>)}
<expression2f> = {<term3h> | <range3b> |(<term3h> <boolean_op> <range3b>)}
<expression2g> = {<tem3i> | <gledge3b> |{<term3i> <boolean_op> <gledge3b>)}
<expression2h> = {<ierm3j> | <timer3b> |(<term3e> <boclean_op> <timerdb>)}
<boolean_op> 1= {AND ] NAND | OR | NOR | XOR | NXOR}
HP 16550A TTRigger (TTRace) Subsystem
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<term3a> = {A]NOTA}

<term3b> = {B|[NOTE}
<term3c> u= {C|NQTC}
<tem3d> = {D|NOTD}
<term3e> == {E|{NOTE}
<torm3f> u= {F|NOTF}
<term3g> o= {G|NCTG}
<term3h> u= {H|NOTH}
<term3i> = {1 | NOTI}

<term3i> 1= {J|NOTJ}

<range3a> = {IN_RANGE1 | OUT_RANGE1}
<rangeSb> 1= {IN_RANGE2 | OUY_RANGE2}

<gledge3a> = {GLEDget | NOT GLEDgel}
<giedgedb> = {GLEDge2 | NOT GLEDge2}

<timerda> = { TIMER1< | TIMER1 >}
<timersb> := { TIMER2< | TIMER2>}

* = is optional such that it can be used zero or more times
+ = must be used at least once and can be repeated

Qualifier Rules The following rules apply to qualifiers:

e Qualifiers are quoted strings and, therefore, need quotes.

o Expressions are evaluated from left to right.

e Parenthesis are used to change the order evaluation and, therefore,
are optional.

¢ An expression must map into the combination logic presented in the
combination pop-up menu within the TTRigger menu.

Examples: A’
"(AOREB )
‘“{(AORE)ANDC)
*(( AOR B ) AND C AND IN _RANGEZ )'
*{{ AOR B ) AND { C AND IN_RANGE1 })’
*IN_RANGEL AND ( A OR B ) AND C’

TTRigger (TTRace) Subsystem HP 18550A
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TTRigger (TTRace)

TTRigger selector
(TTRace)

The TTRigger (TTRace) (Trace Trigger) selector is used as a part of a
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 command tree.

Command Syntax: :MiCHine{1]/2}:TTRigger

Example:  OUTPUT XXX;":MACHINE1:TTRIGGER:TAG TIME™

HP 16550A TTRigger (TTRace) Subsystem
Programming Reference 12-7



ACQuisition
R
ACQuisition command/query

The ACQuisition command allows you to specify the acquisition mode for
the Timing analyzer,

The ACQuisition guery returns the current acquisition mode specified.
Command Syntax: :MACHine{1]|2}:TTRigger:ACQuisition {AUTOmatic|MANua1}
Example: OUTPUT XXX;™:MACHINEL:TTRIGSER:ACQUISITION AUTOMATIC®
Query Symtax:  :MaCHine{1|2}:TTRigger:ACQuisition?
Returned Format:  [:MACHine{1]|2}:TTRigger:ACQuisitionl {AUTOmatic|MAMua1}<NL>

Example: OUTPUT XXX;™:MACHINE1:TTRIGGER:ACQUISITION?"

TTRigger (TTRace) Subsystem HP 16550A
12-8 Programming Reference



BRANch

BRANch command/query

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

The terms used by the branch qualifier (A through J) are defined by the
TERM commard. The meaning of IN RANGE and OUT_RANGE is
determined by the RANGE command.

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

OUTPUT XXX;":MACHINEL:TTRIGGER:BRANCH1 'C AND D OR F OR &', I
QUTPUT XXX;™:MACHINE1:TTRIGGER:BRANCH1 ' ({C AND O) OR (F OR G}}', 1"
OUTPUT XXX;":MACHINEL:TTRIGGER:BRANCH1 'F OR {C AND D) OR &°,1"

Figure 12-2, on page 12-11 shows a complex expression as seen in the
Timing Trigger menu.

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

HP 16550A TTRigger (TTRace) Subsystem
Programming Reference 12-9



BRANch

Command Syntax: :MACHine{1|2}:TTRigger:BRANch<N> <branch_gualifier>,<tc_level_number>
where;

<N> = integerfrom 1to <number_of_leveis>
<to_level_number> integer from 1 to <number_of_levels>
<number_of_levels> integer from 1 to the number of existing sequence levels {maximum 10)
< branch_qualifier> < qualifier > see "Qualifier' on page 12-5

I

Examples: OUTPUT XXX;":MACHINEL:TTRIGGER:BRAKCH1 "ANYSTATE', 3"
QUTPUT XXX;":MACHINEZ:TTRIGGER:BRARCH2 *A*, 7"
BUTPUT XXX;™:MACHINE1:TTRIGGER:BRANCH3 *((A OR B) OR KOTG)', 17

Query Syntax  :MACHine{1]2}:TTRigger:BRANch<N>7
Retumned Format:  [:MACHine{1[2}:TTRigger:BRANch<N>] <branch_gualifier>,<to_leve] num><hl>

Example: OUTPUT XXX;":MACHINEL:TTRIGGER : BRANCH3?"

TTRigger (TTRace) Subsystem HP 16550A
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BRANch

Note ﬁ

HP 16550A
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Current Quslifier l
(a+b}e (g+h)

| or

or

Figure 12-2. Complex Qualifier

Figure 12-2 is a front-panel representation of the complex qualifier (a Or
b} And (g Or b). The following example would be used to specify this
complex qualifier.

OUTPUT XXX:":MACHINEL1:TTRIGGER:BRANCHI '((A OR B) AND (6 OR H))', 2"

Terms A through E, RANGE 1, GLITCH/EDGE], and TIMER 1 must be
grouped together and terms F through J, RANGE 2, GLITCH/EDGE2,
and TIMER 2 must be grouped together. In the first level, terms from one
group may not be mixed with terms from the other. For exampie, the
expression ((A ORIN_RANGE2) AND (C OR H)) is not allowed
because the term C cannot be specified in the E through J group.

In the first level, the operators you can use are AND, NAND, OR, NOR,
XOR, NXOR. Either AND or OR may be used at the secoad 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.

TTRigger (TTRace) Subsystem
12.-11



CLEar

CLEar command

The CLEar command allows you to clear all settings in the Timing Trigger
menu and replace them with the default, clear only the sequence levels, or
clear only the resource term patterns,

Command Syntax: :MACHine{1]2}:TTRigger:CLEar {A11]SEQuence]{RESource}

Example: OUTPUT XXX;":MACHINEL: TTRIGGER:CLEAR RESOURCE™

TTRigger (TTRace) Subsystem HP 18550A
1212 Programming Reference



FIND

Command Syniax:

where:

<N>

< condition_rnode >
GT
LT

<duration_time>

< pcourrence >
<time_gualifier>

Examples:

HP 18550A

Programming Reference

FIND

command/query

The FIND command defines the time qualifier for a given sequence level.
The qualifier tells the timing 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.
In the sequence level where the trigger is specified, the FIND command
specifies the trigger qualifier (see SEQuence command).

The terms A through J are defined by the TERM command The
meaning of IN_RANGE ard OUT_RANGE is determined by the
RANGe command. Expressions are limited to what you could manually
enter through the Timing Trigger 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 12-2 on page 12-11 for a detailed example.

The FIND guery returns the current time qualifier specification for a
given sequence level,

:MACHine{1|2}: TTRigger:FIND<N> <time_qualifier>,<condition_mode>

1= imeger from 1 to the number of existing sequence levels (maximum 10}
u= {{GT|LT}, <duration_time > [OCCurrence, <octumence:>}

1= greater than

= lessthan

1= real number from 8 ns to 5.00 seconds depending on sampie period
== integer from 1 to 1048575

1= <qualifier > see "Qualifier” on page 12-5

QUTPUT XXX;":MACHINE1:TTRIGGER:FINDI ‘ANYSTATE®, 6T, 10E—86"
OUTPUT XXX;™:MACHINE1:TTRIGGER:FIND3 ‘{{NOTA AND NOTB} OR G)°,
OCCURRENCE, 10%

TTRigger (TTRace) Subsystem
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FIND

Query Syntax: :MACHine{l{2}:TTRigger:FIND4?
Aeturned Format:  [:MACHine{1}2}:TTRigger:FIND<N>]1 <proceed_gualifier>,<occurrence><NL>

Example: oUTPUT XXX:":MACHINEL:TTRIGGER : FIND<N>7"

TTRigger (TTRace) Subsystem HP 16550A
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GLEDge

Note ‘ﬂ

Command Syntax:

where:

<N>
<label_name>
«<glitch_edge_spec>

Exampie:

Query Syntax:
Returmed Format:

Example:

HP 16550A
Programming Reference

GLEDge

command/query

The GLEDge (glitch/edge) command allows you to define edge and glitch
specifications for a given label. Edge specifications can be R (rising), F
(falling), E (eitker), or ." (don’t care). Glitch specifications consist of G
(glitch) or "." (don’t care). Edges and glitches are sent in the same string
with the right most string character specifying what the right most bit will
be.

o The < glitch_edge_spec> string length must match the exact number of

bits assigned to the specified label. If the string length does not match the
number of bits, the "Parameter string invalid" message is displayed.

The GLEDge query returns the current specification for the given label.

:MACHine{1|2}:TTRigger :6LEDge<h> <label_name>, <glitch_edge_spec>

u= {1]2}
1= stiing of up to € alphanumeric characters
1= string consisting of {R{F|E|G|. | [to total number of bits]}

For 8 bits assigned and no glitch:

OUTPUT XXX;":MACHINEL1:TTRIGGER:GLEDGE1 ‘DATA’, "....F..E'™

For 16 bits assigned with glitch:

OUTPUT XXX;™:MACHINE]1:TTRIGGER:GLEDGE! *DATA', '....6GG..... F..R'™
:MACHine{1|2}: TTRigner:6LEDe<N>? <label_name>

[:MACHine{1]2}:TTRigger:6LEDe<N>] <labe1_name>,<glitch_edge_pattern><NL>

OUTPUT XXX;":MACHINE1:TTRIGGER:GLEDGE]1? ‘DATA'"

TTRigger (TTRace) Subsystem
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RANGe

RANGe

Note ﬁ

Command Syntax:

where:

<label_name>

command/query

The RANGe command allows you to specify a range recognizer term for
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 (232) =1and .

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

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

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

:MACHine{1}2}:TTRigger:RANGE <label_name>, <start_pattern>,
<stop_pattern>

::1= string of up to 6 alphanumeric characters

<start_pattem> = “{#8{0{1}... |
#0{0|1(2]3|4]51617}... |
#H{D|1]2]3]4|5|617|8[9|AIBICID{E|F} ... |
{oi1{2]3}4]5i61718{} ...}

<stop_pattern> = *{#B{0]1}...|
#0{0]112]3]4{51617} ... |
#H{0[1]|2}3]4]5]6|718|9!A|B{CID|EIF}... |
for12[3j4]5161718|8} .- . }*

Exampies: OUTPUT XXX;™:MACHINEL:TTRIGGER:RANGE 'DATA’, '127°, 255"
OUTPUT XXX:™:MACHINE1:TTRIGGER:RANGE 'ABC', '#BO0001111°, ‘#HCF' ©
TTRigger (TTRace) Subsystem HP 16550A
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RANGe

Query Syntax:  :MACHine{1|2}:TTRigger:RANGe?

Returned Format:  [:MACHine{1]2}:5TRAce:RANGe] <label_names,<start_patterns,
<stop_patterns<Nl>

Example: OQUTPUT XXX;":MACHINEL:TTRIGGER:RANGE?"

HP 16550A TTRigger (TTRace) Subsystem
Programming Reference 12-17



SEQuence

SEQuence

Command Syntax:

where:

<number_of_levels>

Example:
Query Syntax:

Returmned Format:

Example:

command/query

The SEQuence command defines the timing analyzer trace sequence.
First, it deletes the current trace sequence. Then, it inserts the oumber of
levels specified, with default settings. The number of levels can be
between 1 and 10 when the analyzer is armed by the RUN key.

The SEQuence query returns the current sequence specification.

:MACHine{1]|2} : TTRigger: SEQuence <number_of levels>

o= integer from 1 to 10
CUTPUT XOX;":MACHINE : TTRIGGER : SEQUENCE 4"
:MACHine{1]2}: TTRigger:SEQuence?

[:MACHine{1}2}:TTRigger:SEQuence] <number_of_levels>,
<level_of_trigger><NL>

QUTPUT XX;":MACHINEL :TTRIGGER : SEQUENCE?”

TTRigger (TTRace} Subsystem HP 16550A
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SPERiod

Command Syntax:
where:

<sample_period >

Example:
Query Syntax;
Retumned Format:

Example:

HP 168550A

Programming Reference

SPERiod

command/query

The SPERiod command allows you to set the sample period of the timing
analyzer in the Conventional and Glitch modes. The sample period range
depends on the mode selected and is as follows:

2 us to 8 ms for Conventional Half Channel 500 MHz
4 ns to 8 ms for Conventional Full Channel 250 MHz
4 ns for Transitional Half Channe]
8 s for Transitional Full Channel
8 s to 8 ms for Glitch Haif Chanpel 125 MHz

The SPERiod query returns the current sampie period.

:MACHine{1|2}:TTRigger:SPERiod <sample_period>

2= real number from 2 ns to 8 ms depending on mode
DUTPUT XXX;:™:MACHINEL:TTRIGGER:SPERIOD S0E—8"
:MACHine{1|2}:TTRigger: SPERiod?
[:MACHine{1|2}:TTRigger:SPERiod] <sample_periods<NL>

QUTPUT XXX:":MACHINEL:TTRIGGER:SPERIQD?"

TTRigger (TTRace) Subsystem
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TCONtrol

TCONtrol

Command Syntax:

where:

<N>
<{imer_num:>

Example:
Query Syntax:

Returned Format:

Example:

command/query

The TCONitrol (timer control) command allows you to turn off, start,
pause, or continue the timer for the specified level. The time value of the
timer is defined by the TIMER command.

The TCONtrol query returns the current TCONtrol setting of the
specified level.

:MACHine{1|2}: TTRigger: TCONtrol<h> <timer_num>,
{OFF | START | PAUSE | CONT inue}

= integer from 1 1o the number of existing sequence levels {maximurn 10)
u= {1]2}

OUTPUT XXX;":MACHINEZ2:TTRIGGER: TCONTROLE 1, PAUSE™
:MACHine{1}2}: TTR igger:TCONTROL<N>? <timer_num>

[:MACHine{1]|2}:TTRigger: TCONTROL<N> <timer_nume]
{OFF | STARt |PAUSe | CONTinue}<NL>

QUTPUT XXX;":MACHINE2: TTRIGGER: TCONTROLE? 1

TTRigger {TTRace) Subsystem HP 16550A
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TERM

Command Syntax:
whete:

<term_id >
< label_narne >
< pattern >

Example:

Query Syntax:
Returned Format:
Example:

HP 16550A

Programming Reference

TERM

command/query

The TERM command allows you to a specify a2 pattern recognizer term in
the specified machine. Each command deals with only one label in the
given term; therefore, a complete specification could require several
commands. Since a label can contain 32 or less bits, the range of the
pattern value will be between 2* ~ 1 and 0. When the value of 2 pattern
is expressed in binary, it represents the bit values for the label inside the
pattern recognizer term. Since the pattern parameter may contain don’t
cares and be represented in several bases, it is handied as a string of
characters rather than a aumber.

All 10 terms {A through J) are available to either machine but not both
simultaneousiy. If you send the TERM command to 2 machine with a term
that has not been assigned to that machine, an error message "Legal
command but settings conflict” is returned.

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

:MACHine{1]2}: TTRigger: TERM <term_id>,<label_name>, <pattern>

n= {A|BIC|D[E|F|G|H]l|J}

1= string of up to & alphanumeric characters

m={#B{O[11X}... |
#0{0]1[2]3]4[5]6]7IX} ... |
#H{0]1{2[3[4]5]6]7|8IS]A|BICIDIE|FIX} ... |
{0]1|2]3]4]5i6|7[8|9}...}"

CUTPUT XXX;":MACHINEL:TTRIGGER:TERM A, "DATA", '285"
OUTPUT XXX;™:MACHINEl:TTRIGGER:TERM B, "ABC®, "#8X000X1101" *

:MACHine{l|2}:TTRigger: TERM? <term_id>,<labe)_name>
[:MACHine{1|2}:STRAce : TERM] <term_id>,<label_names,<pattern><NL>
QUTPUT XXX;":MACHINEl:TTRIGGER:TERM? B, "DATA' "

TTRigger (TTRace) Subsystem
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TIMER

TIMER command/query

The TIMER command sets the time value for the specified timer. The
limits of the timer are 400 ns to 500 seconds in 16 as to 500 us increments.
The increment value varies with the time value of the specified timer.

The TIMER query returns the current time vatue for the specified timer.
Command Syntax:  :MACHine{1|2}:TTRigger: TINER{1]|2} <time_value>

where:

<time_value> = real number from 400 ns to 500 seconds in incremants which vary from 16 ns to
500 s,

Example: OUTPUT XxX;:":MACHINEL:TTRIGGER:TIMER1 100E—6"
Query Syntax: :MACHine{1|2}:TTRigger:TIMER{1]2}?
Returned Format:  [:MACHine{1]2}:TTRigger:TIMER{1]2}] <time_vaiue><NL>

Example: OUTPUT XXX;™:MACHINE1:TTRIGGER:TIMER1?™

TTRigger (TTRace) Subsystem HP 165504
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TPOSition

R
TPOSition command/query

The TPOSition (trigger position) command allows you to set the trigger at
the start, center, ead or at any position in the trace (poststore). Poststore
is defined as 0 to 100 percent with a poststore of 100 percent being the
same as start position and a poststore 0 percent being the same as an ead

trace.
The TPOSition query returns the current trigger position setting.

Command Syntax: :MACHine{1|2}:TTRigger:TPOSition {STARt |CENTer |[END|DELay, <time_val>]
POSTstore,<poststores}

where:
<tme_val> = real number from either {2 X sample period) or 18 ns whichever is greater to
(1048575 X sample peried).
<poststore > = integer from O to 100 representing percentage of poststore.

Examples: OUTPUT XXX;":MACHINEL:TTRIGGER:TPOSITION END”
QUTPUT XXX;":MACHINE!:TTRIGGER:TPOSITION POSTstare,75"

Query Symtax: :MACHine{1]2}:TTRigger:TPOSition?

Returned Format:  [:MACHine{1]2}:TTRigger:TPOSitien] {STARt|CENTer|END|DELay. <time_vai>|
POSTstore, <poststore>}<NL>

Example:  OUTPUT XxX;":MACHINE:TTRIGGER: TPOSITION?”

HP 165504 TTRigger (TTRace) Subsystem
Programming Reference 12-23






TWAVeform Subsystem 13
L

introduction The TWAVeform subsystem contains the commands available for the
Timing Waveforms menu in the HP 16550A. These commands are:

ACCumnlate
ACQuisition
CENter
CLRPattern
CLRStat
DELay
INSert
MINus
MMOQDe
OCONdition
OPATtern
QOSEarch
OTIMe
OVERIlay
FLUS
RANGe
REMove
RUNTi
SPERiod
TAVerage
TMAXimum
TMINimum
TPOSition
VRUNs
XCONditicn
XOTime
XPATtern
XSEarch
XTIMe

.l....‘.........O..........'.

HP 16550A TWAVeform Subsystem
Programming Reference 13-1



—O— o

¥
O (e ] J—%J.

[ ACCUmL tate?

o-(aCQuisition e space AUTOmatic }
-’Q‘-.—“
o ACGuisition? }
-o(CLRPeuurn )—-—I poce II @
N
(ac)
—.CDELG)‘H space H delay_valve lr
[ DELay? }

INSert

spose m . wavefarm

0D ?

—-(Ocmcﬁtion}-—: space ENTerin;}
EXITing

--'(d:l:mcli'.ibﬂ?,L

Y T |

Figure 13-1. TWAVeform Subsystem Syntax Diagram
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Figure 13-1. TWAVeform Subsystem Syntax Diagram (continued)
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delay_valve = real number between —2500 s and + 2500 s

modale_spec = {1]2|3]4[5{6]|718]9|10|11}12}

bit_id = integer from 010 31

waveform = sting containing <acquisition_spec>{1|2}

acquisition_spec = {4|B[C|D|E|F|G|H}|J} (slot where acquisition card is located)

label_name = string of up to 6 alphanumeric characters

label_pattern = "{#B{0]1|X}... |
#0{0]112|314]5|617|X}. .. |
#H{0[1|2|3|14|5|6|7|8|9|4|B|C|D|E|F|X}... |
10i1]2]3]4|5]617|8|9} ...}

eccurrence = integer

time_value = rea/ number

label_id = string of one aipha and one numeric character

moduie_num = siot nurnber in which the time base card is instailed

time_range = real number between 10 ns and 10 ks

run_until_spec =

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

GT = greater than

LT = less than

value = real nurmber

time_val = real number from 0 to 500 representing seconds

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

HP 16550A TWAVeform Subsystem
Programming Reference 13-5



TWAVeform
o

TWAVeform selector

The TWA Veform selector is used as part of 2 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:":MACHINE1:TWAVEFORM:DELAY 100E—8"

TWAVeform Subsystem HP 16550A
13-6 Programming Reference



ACCumulate

Command Syntax:
where:
<setting>
Example:
Query Syntax:
Returmed Format:
Example:

HP 16550A

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 characters, "0" (off) or "1" (on).

:MACHine{:|2}:TWAVeform: AlCumulate  <setting>

= {0|OFF} or {1}ON}
QUTPUT XXX;":MACHINEL : TWAVEFORM: ACCUMULATE ON™
:MACHine{1[2}: TWAVeform: ACCumulate?
[:MACHine{1]2}:TWAVeform:ACCumulate]  {0]1}<NL>

OUTPUT XXX;™:MACHIKEL:TWAVEFORM: ACCUMULATET"

TWAVeform Subsystem
13-7



ACQuisition
S

ACQuisition command/query

The ACQuisition command allows you to specify the acquisition mode for
the state analyzer. The acquisition modes are automatic and manual.

The ACQuisition query returns the current acquisition mode.
Command Syntax: :MACHine{1|2}: TWAVeform:ACQuisition {AUTOmatic|MANua1}
Query Syntax: MACHine{1}2}:TWAVeform:ACQuisition?
Returned Format:  [MACHine{1]2}:TWAVeform:ACQuisition] {AUTOmat ic|MANual}<hL>

Example: QUTPUT XXX;™:MACHINEZ : TWAVEFCRM: ACQUISITION?”

TWAVeform Subsystem HP 16550A
13-8 Programming Reference



CENTer

I
CENTer command

The CENTer command allows you to center the waveform display about
the specified markers. The markers are placed on the waveform in the
SLISt subsystem.

Command Syntax: :MACHine{1|2}:Twaveform:CENTer <marker_type>
where:
<marker_type> = {X[Q]XO|TRIGger}

Example:  OUTPUT XXX:™:MACHINE]: TWAVEFORM:CENTER X"

HP 16550A TWAVeform Subsystem
Programming Reference 139



CLRPattern
o
CLRPattern command

The CLRPattern command allows you to clear the patteros in the selected
Specify Patterns menu.

Command Syntax: :MACHine{1|2}:TwAveform:CiRPattern {X{O[ALL}

Example: QUTPUT XXX;":MACHINEL:TWAVEFORM:CLRPATTERN ALL™

TWAVeform Subsystem HP 16550A
1310 Programming Reference



CLRStat

T e
CLRStat command

The CLRStat command allows you to clear the waveform statistics
without having to stop and restart the acquisition,

Command Syntax: :MACHine{1{2}:Twaveform:CLRStat

Example: OUTPUT XXX;™:MACHINEL: TWAVEFORM: CLRSTAT"

HP 16550A TWAVeform Subsystem
Programming Reference 13-11



DELay

DELay

Command Syntax:
where:

<delay_value >
Example:

Query Syntax:
Returned Format:

Example:

TWAVeform Subsystem

13-12

command/query

The DELay command specifies the amount of time between the timing
trigger and the horizontal center of the the timing waveform display. The
allowable values for delay are —2500 s to +2500 s. If the acquisition
mode is automatic, then 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 ot fall in the time window since the sample period is fixed and
the amount of time covered in memory is dependent on how frequeat the
input signal transitions occur.

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

:MACHine{1|2}:TWAVeform:DELay  <delay value>

::= real number between —2500 s and +2500's

OUTPUT XXX;™:MACHINE1: TWAVEFORM:DELAY 100E—6"
:MACHine{1|2}: TWAVeform:DELay?

[:MACHine{1]|2}: TWAVeform:DELay] <time_value><KL>

OUTPUT XXX;":MACHINEL: TWAVEFORM:DELAY?”

HP 16550A
Programming Reference



INSert

HP 16550A
Programming Reference

INSert

command

The INSert command inserts waveforms in the timing waveform display.
The waveforms are added from top to bottom up to a maximum of 96
waveforms. Once 96 waveforms are present, each time you insert another
waveform, it replaces the last waveform.

Time-correlated waveforms from the oscilloscope and high speed timing
modules can also be inserted in the logic analyzers timing wavefortms
display. Oscilloscope waveforms occupy the same display space as three
logic analyzer waveforms. When inserting waveforms from the
oscilloscope or high-speed timing modules, the optional first parameter
must be used, which is the module specifier. 1 through 10 corresponds to
modules A through J. If you do not specify the module, the selected
module is assumed.

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

the screen.

If you specify OVERIay, all the bits of the label are displayed as a
composite overlaid waveform. If you specify ALL, all the bits are
displayed sequentially. If you do not specify the third parameter, AL is
assumed.

TWAVeform Subsystem
13-13



INSert

Command Symtax: :MACHine{1]2}:TWAVeform: INSert [<module_spec>,]}<labe} name>
[.{<bit_id>|OVER lay|ALL}]
where:
<rmodule spec> = {1]2|3]4|5|6{7|8]9]10}11[12}
<label_name> = string of up to & alphanurneric characters
«<bit_id> = integer from 010 31

Example: OUTPUT XXX;™:MACHINEL:TWAVEFORM:INSERT 3, 'WAVE', 10"

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

Command Syntax: :MACHine{1]2}:TWAVeform:iNSert <module_spec=,<label_name>

where:

< module_spec >

== {1|2]3]4]5|6|718]9]16)11]12} Slot in which timebase card is instailed
<label_name >

= string of one alpha and one numeric character :

Example; QUTPUT XXX;":MACHINEL:TWAVEFORM: INSERT 5, ‘C1°"

TWAVeform Subsystem HP 16550A
13-14
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MINus

MINus command

The MINus command inserts time-correlated A—B (A minus B)
oscilloscope waveforms on the screen. The first parameter is the module
specifier where the oscilloscope module resides, where 1 through 10 refers
to slots A through J. The next two parameters specify which waveforms
will be subtracted from each other.

Not ﬁ MINus is only available for oscilloscope waveforms.
o1e

Command Syntax: :Twaveform:MiNus <module_spec >, <waveform >, <waveform >

where:
<module spec> = {1]2]|3|4]5]6]7|8]9)10}
<waveform> .= sting containing <acquisition_spec=> {1 2}
<acquisition_spec> = {A|B|C]DIE|F|G}H[1]J} (siot where acquisition card is located)

Example: QUTPUT X00¢ “ TWAVEFORM:MINUS 2,'A1' A2

HP 16550A TWAVeform Subsystem
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MMODe

MMODe command/query

The MMODe (Marker Mode) command selects the mode controlling
marker movement and the display of the marker readouts. When
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.
Command Syntax: :MACHine{1]|2}:TWAVeform:M40De  {OFF|PATTern I TIME [MSTats}
Example: OUTPUT XXX; ":MACHINEL:TWAVEFORM:MMODE TIME™
Query Syntax: :MACHine{1}2}:TWAVeform:HMODe?
Returned Format:  [:MACHine{1}2}: TWAVeform:MODe] <marker_mode><HL>

where:
<marker_mode> = {OFF|PATTern|TIME|MSTats}

Example: OUTPUT XXX;":MACHINE]:TWAVEFORM: MMODE?"

HP 16550A

TWAVeform Subsystemn
Programming Reference
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OCONdition

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HP 16550A
Programming Reference

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.

:MACHine{l |2} : TWAVefarm:0CONdition {ENTering|EXITing}
QUTPUT XXX; ":MACHINE]:TWAVEFORM:OCONDITION ENTERING"™
:MACHine{1]2}: TWAVeform: OCONdition?
[:MACHine{1]|2}:TWAVeform:0CONdition] {ENTering|EXITing}<NL>

OUTPUT XXX;™:MACKINEL:TWAVEFORM:OCONDITIONT™

TWAVeform Subsystem
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OPATtern
T g

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
OCON(dition when moving the marker on patterns. Since this command
deals with only one label at a time, a complete specification could require
several invocations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern r izer ternt. In whatever base
is used, the value must be between 8 and 27 — 1, since a label may not
have more than 32 bits. Because the <label_pattern> parameter may
contain don’t cares, it is handled as a string of characters rather than

a number,

The OPATtern query, in pattern marker mode, returns the patiern
spedﬁaﬁonforagiven]abelname.lntheﬁmemarkermode,thequcry -
returns the pattern under the O marker for a given label. If the O marker

is not placed on valid data, don’t cares (X) are returned.

Command Syntax: :MACHine{1|2}:TWAVeform:0PATtern <label_name> <label pattern>

whete:
<iabel_name> :u=stingofuptot alphanumeric characters
<labei_pattern> = "{#B{O}1[X}... |

#0{0|112314(516!7|X} . - - |
#H{0]1|2|3|4]5I617|8|9|AIBIC|DIEIFIX} ... |
{0[1]2]3]4]5|617]8|9}...}"

Example: oUTPUT XXX; = .MACHINE1: TWAVEFORM:OPATTERN A", "511°"

TWAVeform Subsystem HP 16550A
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OPATtern

Query Syntax: :MACHine{1]2}:TWAVeform:OPATtern? <label_name>
Retumned Format: [:MACHine{1]2}:TWAVeform:0PATtern] <label_name>,<label_pattern><NL>

Example:  OUTPUT XXX;™:MACHINEL:TWAVEFORM:OPATTERN? "A'™

HP 16550A TWAVeform Subsystem
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OSEarch
R

OSEarch 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 a 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.

Command Syntax: :MACHine{1]2}:TWAVeform:0SEarch <occurrence>,<crigin>

where:
<origin> 1= {STARt| TRIGger]XMARker}
<occurrence> = integer from —8192 to +8132

Example: QUTPUT XXX: *:MACHINE1:TWAVEFORM:QSEARCH +10, TRIGGER™
Query Syntax: :MACHine{1|2}:TWAVeform:0SEarch?
Returned Format:  [:MACHine{1]2}:TWAVeform:0SEarch] <occurrence>,<origin><ii>

Example: OUTPUT XXX;™:MACHINEL: TWAVEFORM:0SEARCH?™

TWAVeform Subsystem HP 16550A
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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:0TIMe <time_value>

where:

<time_value> : = real number —25ksto +2.5 ks
Example:  OUTPUT XXX; “:MACHINE]:TWAVEFORM:OTIME 30.0E—8"

Query Syntax:  :MACHine{1|2}: TWAVeform:0TIMe?
Returned Format:  [:MACHine{1]2}: TWAVeform:OTIMe] <t ime_value><iL>

Example: OUTPUT XXX;":MACHINEL:TWAVEFORM:OTINE?*

HP 16550A TWAVeform Subsystem
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OVERIay

OVERlay

Command Syntax:

where:

<module_spec>
<waveform >
< acquisition_spec>

Example:

TWAVetform Subsystem
13-22

command

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

:MACHine{1 ]2} : TWAVeform:0VER lay <module_number>, <labei>[, <label>]...

u= {1]213|415|6|7[8}9}10}
::= string containing <acquisition_spec>{1]2}
u= {A|BJCIDIE|FIGIH|L}J} {slot-where acquisition card is located)

QUTPUT XXX;":MACHINEL:TWAVEFORM:OVERLAY 4, "C1','C2""

HP 16550A
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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 oscilioscope module resides, where 1 through 10 refers to siots
A through J. The next two parameters specify which waveforms will be
subtracted from each other.

||:' PLUS is only available for oscilloscope waveforms.
Note W

Command Syntax: :TvaVeform:PLUS <module_spece,<waveform>, swaveform>

where:
<module_spec> = {1}2|3[4|5|6]7|8|8}10}
<waveform> = string containing <acquisition_spec> {12}
<acquisition_spec> = {A]B|C|DE[F|GIH|I]J} (siot where acquisition card is located)

Example: OUTPUT XXX; ":TWAVEFORM:PLUS 2,°Al","A2""

HP 16550A TWAVeform Subsystem
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RANGe

RANGe

Command Syntax:

where:

<time_range >

Example:
Query Syntax:
Returmed Format:

Example:

TWAVeform Subsystem

13-24

command/query

The RANGe command specifies the full-screen time in the timing
waveform menu. It is equivalent to ten times the seconds-per-division
setting on the display. The allowabie values for RANGe are from 10 ns to
10 ks.

The RANGe query returns the current full-screen time.

:MACHine{1 |2} : TWAVeform:RANGe <time_value»

= real number between 10 ns and 10 ks

QUTPUT XXX;":MACHINE1:TWAVEFORM:RANGE 1D0£—8"
:MACHine{1|2}: TWAVeform:RANGe?

[:MACHine{1|2}: TWAVeform:RANGe] <time value><NL>

QUTPUT XXX;":MACHINEL: TWAVEFORM: RANGET"

HP 16550A
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REMove

REMove command

The REMove command deletes all waveforms from the display.

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

Example:  OUTPUT XXX;™:MACKINEL : TWAVEFORM:REMOVE™

HP 16550A TWAVeform Subsystem
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RUNTIl
R

RUNTIl command/query

The RUNTII {run until} command defines stop criteria based on the time
between the X and O markers whea 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 seat. Ruc unti] time between
X and O marker options are:

Less Than (LT) a specified time value.

Greater Than (GT) a specified time value.

Ia the range (INRange) between two time values..

Out of the range (OUTRange) between two time values.

End points for the INRange and OUTRange should be at least 2 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 current stop criteria.

Command Symtax: :MACHine{1}2}:TWAVeform:RUKTi1  <run_until_spec>

where:
<run_until_spec> = {OFF | LT,<vaiue> | GT,<value> | iNRange <value>,<vaiue> |
OUTRange <value >, <value > }
<value> = real number

Examples: OUTPUT XxXX;":MACHINE1:TWAVEFQRM:RUNTIL GT, 800.0E—6"
OUTPUT XXX;™:MACHINEL:TWAVEFORM:RUNTIL INRANGE, 4.5, 5.5"

TWAVeform Subsystem HP 16550A
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RUNTII

Query Syntax:
Returmed Format:

Example:

HP 16550A
Programming Reference

:MACHine{1 ]2} : TWAVeform:RUNTi 17
[:MACHine{1]|2}: TWAVeform:RUNTi1]  <run_until_spec><NL>

QUTPUT XXX;":MACHINEL:TWAVEFORM:RUNTIL?"

TWAVeiorm Subsystem
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SPERiod

SPERiod

Command Syntax:

where:

<sampie_period >

Example:
Query Syntax:
Returned Format:

Example:

TWAVeform Subsystem

13-28

command/query

The SPERiod command allows you to set the sample period of the timing
analyzer in the Conveational ard Glitch modes. The sample period range
depends on the mode selected and is as follows:

2 ns to & ms for Conventional Half Channel 500 MHz
4 ns to 8 ms for Conventional Full Channel 250 MHz
8 1s to 8 ms for Glitch Half Channe] 125 MHz

The SPERiod query returns the current sample period.

:MACHine{1]2}: TWAVeform:SPER iod <sample_period>

1= real number from 2 ns to 8 ms depending on mode

QUTPUT JOX;":MACHINE1: TWAVEFORM : SPERIOD SQ0E—8"
:MACHine{1|2}: TWAVeform:SPER iod?

[:MACHine{1]2}: TWAVeform: SPERiod] <sample_period><hL>

OUTPUT XXX;":MACHINEL: TWAVEFORM:SPERIOD?"

HP 16550A
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TAVerage

A
TAVerage query

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

Query Syntax: :MACHine{l]2}:TWAVeform:TAVerage?
Returned Format:  [:MACHine{1|2}:TWAVeform:TAVerage] <time_value><NL>

where:

<time_value> := real number

Example: QUTPUT XXX;":MACHINE1:TWAVEFORM: TAVERAGE?™

HP 16550A TWAVeform Subsystem
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TMAXimum
]
TMAXimum query

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

Query Syntax:  :MACHine{1|2}:TWAVeform: TMAX imum?
Returned Format:  [:MACHine{1|2}: TWAVeform: TMAX imum] <time_value><NL>

where:

<time_value> = real number

Example: OQUTPUT XXX:":MACHINEL: TWAVEFORM: TMAXIMUM?™

TWAVeform Subsystem HP 16550A
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TMINimum

Query Syntax:
Returned Format:

where:

<time_vailue >

Example:

HP 16550A

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}: TWAVeform: TMIN imum?

[:MACHine{1|2} : TWAVeform: TMINimun] <time_value><NL>

= real number

GUTPUT XXX:™:MACHINEL: TWAVEFORM: THINIMUM?”

TWAVeform Subsystem
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TPOSition
A

TPOSition command/query

The TPOSition command allows you to control where the trigger point is
placed. The trigger point can be placed at the start, center, end, ata
percentage of post store, or at a value specified by delay. The post store
option is the same as the User Defined option when setting the trigger
poiot from the front panel

The TPOSition command is only available when the acquisition mode is
set to manual,

The TPOSition query returns the current trigger setting.

Command Syntax: MaCHine{1}2}: TWAVeform: TPOSition {STARt|CENTer [END|DELay, <time_val>|
POSTstore,<percent>}

where:
<time_val> o= real number from O to 500 seconds
<percent> = integer from 110 100

Example: OUTPUT XXX;™:MACHINEZ:TWAVEFORM:TPOSITION CENTER™
Query Syntax: MACHine{1]2}:TWAVeform:TPOSition?

Returned Format:  [MACHine{1]2}: TWAVeform: TPOS ition] {STARt|CENTer|END|DELay, <time_val>|
POSTstore,<percent>}<NL>

Example:  OUTPUT XXX;*:MACHINEZ:TWAVEFORM: TPOSition?"

TWAVeform Subsystem HP 16550A
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VRUNs

Query Syntax:
Returned Format:

where:

<valid_runs>
<total_runs>

Example:

HP 16550A
Programming Reference

VRUNs

query

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

:MACHine{1 [2} : TWAVefarm: VRUNs?

[:MACHine{1[2}:TWAVeform: VRUNs]  <valid_runs>,<tota]_runs><hL>

1= Zero or positive imeger
= Zero or positive integer

OUTPUT XXX:™:MACHINE1: TWAVEFORM:VRUNS?"

TWAVeform Subsystem
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XCONdition
I
XCONdition command/query

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

The XCONdition query returns the current setting.
Command Syntax: :MACHine{1]2}:TWAVeform:XCONdition {ENTering|EXITing}
Example: OUTPUT XXX; ":MACHINE1:TWAVEFORM:XCONDITION ENTERING™
Query Syntax:  :MACHine{1]|2}: TWAVeform: XCONdit ion?
Returned Format:  [:MACHine{1]2}:TWAVeform:XCONdition]  {ENTering|EXITing}<hL>

Example: OUTPUT XXX;":MACHINEL: TWAVEFORM: XCONDITIONT"

TWAVeform Subsystem HP 16550A
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XOTime

I
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:XOT ime?
Returned Format:  [:MACHine{1]2}: TWAVeform: X0T ime] <time_value><NL>

where:

<time_value> = real number

Example: QUTPUT XXX;":MACHINE]:TWAVEFORM:XOTIME?™

HP 16550A TWAVeform Subsystem
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XPATtern

XPATtern

Command Syntax:
where:

<label_name>
<iabel pattern>

Example:

TWAVeform Subsystem
13-36

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 labei at a time, a complete specification could require
several iterations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern recognizer term. In whatever base
is used, the value must be between ¢t and 2°° — 1, since a label may not
kave 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 pumber,

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

:MACHine{1|2}: TwAVeform:XPATtern  <label_name>,<label_pattern>

= string of up to 6 alphanumeric characters
n={#B{O|1{X}... ]
#040]1]2(3{4|5]6]7|X}... ]
#H{0[1]2]|3[4|5]6|7|8]|9]A|B|C|DIE|FIX}... |
{0!1}2]3]4i5|6{7i8]8}...}"

DUTPUT JOUX; “:MACHINEL:TWAVEFORM:XPATTERN "A°,'511°"

HP 16550A
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XPATtern

Query Syntax:  :MACHine{1]2}:TWaVeform:XPATtern? <label_name>
Returned Format:  [:MACHine{1]2} : TWaVeform:XPATtern) <labe_name>,<label_patterns<NL>

Example:  OUTPUT XXX;":MACHINEL:TWAVEFCRM:XPATTERN? ‘A""

HP 16550A TWAVeform Subsystem
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XSEarch
T

XSEarch command/query

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

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

Command Syntax: :MACHine{1]2}:TWAVeform:XSEarch <occurrence>, <crigin>

where:
<origin> = {TRIGger|STARt}
<ocgurence> = integer from —8192 0 +8182

Exarnple: OUTPUT XXX: ™:MACHINEI:TWAVEFORM:IXSEARCH,+10,TRIGGER™
Query Syntax: :MACHine{1|2}:TWAVeform:XSEarch? <occurrence>,<origin>
Returned Format: [:MACHine{1]2}:TWAVeform:XSEarch] <occurrence>,<origin><NL>

Example: QUTPUT XXX;":MACHINE1:TWAVEFORM:XSEARCH?"

TWAVeform Subsystem HP 16550A
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XTIMe

XTiMe 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.

Command Syntax: :MACHine{1[2}:TWwAVeform:XTINe <time_vaiue>

where:

<time value> = real number from —25ksto +2.5 ks
Example: OQUTPUT XXX; ":MACHINZ1:TWAVEFORM:XTIME 40.0~6"
Query Syntax: :MACHine{1|2}:TWAVeform:X1IMe?
Returned Format:  [:MACHine{1]2}:TWAVeform:XTIMe]  <time_value><NL>

Example: QUTPUT XXX;™:MACHINEL: TWAVEFORM:XTIME?"

HP 16550A TWAVeform Subsystemn
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TLISt Subsystem 14
“

Introduction The TLISt subsystem contains the commands available for the Timing
Listing menu in the HP 16550A logic analyzer module and is the same as
the SLISt subsystem with the exception of the OCONdition and
XCONdition commands. The TLISt subsystem commands are:

s COLumn

e CLRPattern
s DATA

s LINE

¢« MMQODe

» OCONdition
¢ OPATiern

e OSEarch

o OSTate

e OTAG

¢« REMove

s RUNTL

o TAVerage

o TMAXimum
s TMINimum
e VRUNs

¢ XCONdition
o XOTag

¢ XOTime

o XPATtern

¢ XSEarch

o XSTate

+ XTAG

HP 16550A TLIST Subsystem
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Figure 14-1. TLISt Subsystem Syntax Diagram
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module_num = {1]2|3{4]5[6]7]8|9|10}
mach_num = {12}
col_num = integer from 1o 61
line_number = integer from —8191to + 8191
label_name = a string of up to 6 alphanumeric characters
base = {BINary| HEXadecimal}OCTal|DECimal\ TWOS |ASCii | SYMBol | LASSembler} for labels or
{ABSolute| RELative} for tags
line_num_mid_screen = integer from —8191to + 8191
label_pattern = "{#B{0]1|X}... |
#0{0|1]2|3|4|5|617|X}. .. |
#H{0|1]2|3]4|516]7|8|9|4|BIC|DIE|F|X}... |
{01112]3]41516]718]9}--. }'
currence = integer from —8191 to +8191
e_value = real number
e_value = real number
until_spec = {OFF|LT, <vaiue> |GT, <value> |INRange, <value>, <value> |
OUTRange, <value>, <value>}
= real number

Figure 14-1. TLISt Subsystem Syntax Diagram (continued)
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TLISt

Command Syntax:
Example:

HP 16550A
Programming Reference

TLISt

selector

Tke TLISt selector is used as part of a compound header to access those
settings normally found in the Timing Listing menu. It always follows the
MACHime selector because it selects a branch directly below the
MACHine level in the command tree,

:MACHine{1]2}:TLISt

OUTPUT XXX;":MACHINEL:TLIST:LINE 256

TLIST Subsystem
14-5



COLumn

COLumn

Note !ﬁ

Command Syntax:

where:

<col_num>
<label_name >
<base >

Example:
Query Syntax:
Returned Format:

Example:

TLIST Subsystem
14-6

command/query

The COLumn command allows you to configure the timing analyzer

list display by assigning a label name and base to one of the 61 vertical
columns in the menu. A column number of 1 refers to the left most
coiumn. When a label is assigned to a column it replaces the original label
in that column.

When the Iabel name is "TAGS,” the TAGS column is assumed and the
next parameter must specify RELative or ABSolute.

A label for tags must be assigned in order to use ABSolute or RELative
state tagging.

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

:MACHine{1|2}: TLISt:COLumn <col_num>[,<module_num>,MACHine{1[2}],
<label_name>, <hbase>

integer from 1t €1

a string of up to 6 alphanumeric characters

{BiNary | HEXadecimal | OCTal | DECimal | TWOS | ASCii | SYMBol | ASSembler}
for labels

or
2= {ABSoiute| RELative} for tags

OUTPUT XXX;":MACHINEl:TLIST:COLUMN 4,2,°A' HEX™
:MACHine{1]2}:TLISt:COLumn? <col_nim>

[:MACHine{1|2}:TLISt:COLum] <col_num>,<module_num>,MACHine{1{2},
<1abel_name>,<base><NL>

OUTPUT XXX;™:MACHINE1:TLIST:COLLMNT 47

HP 16550A
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CLRPattern

S
CLRPattern command

The CLRPattern command allows you to clear the patterns in the selected
Specify Patterns menu.

Command Syntax: :MACHine{l|2}:TLISt:CLRPattern {X|0[ALL}

Example: OUTPUT XxX;":MACHINE]:TLIST:CLRPATTERN 0"

HP 16550A TLIST Subsystem
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DATA

DATA

Query Syntax:
Returned Format:

where:

<line_number>
<label_name:>>
< pattern_string >

Example:

TLIST Subsystem
14-8

query

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

:MACHine{1 |2} : TL15t:DATA? <line_numbers>,<label name>

[:MACHine{1]|2}:TLISt:DATA] <line_number>,<label_names,
<pattern_string><NL>

1= integer from —8191 to +8191

::= string of up to § alphanureric characters

= {#FB{0}1[X}... |
#Q{0[1]2)3]|4{5|6]7|X}... |
#H{0]1]|2]|3|4|5{617|8|9|A|B|C|P[E|FIX}... |
{0}1]2{3|4{516(7|8]9}...}"

QUTPUT JOO(; ™ :MACHINE1:TLIST:DATA? 512, 'RAS'™

HP 16550A
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LINE

Command Syntax:
where:

<line_hum_mid_screen>

Example:
Query Syntax:
Returned Format:

Example:

HP 16550A

Programming Reference

LINE

command/query

The LINE comimand allows you to scroll the timing analyzer listing
vertically, The command specifies the state line number relative to the

trigger that the analyzer highlights at the center of the screen.

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

:MACHine{1]2}:TLISt:LINE <1ine_num mid_screen>

u= integer from —8191 to +8191

OUTPUT XXX;":MACHINEL:TLIST:LINE Q"
:MACHine{1]2}:TLISt:LINE?

[:MACHine{1|2}:TLISt:LINE] <line_num mid_screen><NL>

QUTPUT XXX;™:MACHINEL:TLIST:LINE?"

TLIST Subsystem
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MMODe

MMODe

Command Syntax:

where:

<marker_mode >

Example:
Query Syntax:
Returned Format:

Example:

TUIST Subsystem
14-10

command/query

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

:MACHine{1|2}:TLISt :MMODe <marker_mode>

::= {OFF|PATTem|STATe|TIME|MSTats}

QUTPUT XXX;":MACHINE1:TLIST:MMODE TIME"
:MACHine{1{2}:TLESt :MMODe?
[:MACHine{1]2}:TLISt:MMODe] <marker_mode><NL>

OUTPUT XXX;™:MACHINE1:TLIST:MMODE?"

HP 16550A
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OCONdition

S
OCONdition command/query

The OCONdition command specifies where the C 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 returas the current setting.
Command Syntax: :MACHine{1]2}:TLISt:0CONdition {ENTering|EXITing}
Example: QUTPUT XXX; ":MACHIKEL:TLIST:0CONDITION ENTERING™
Query Syntax: :MACHine{1|2}:TLISt:0CONdition?
Returned Format:  [:KACHine{1]2}:TLISt:0CONdition] {ENTering|EXITing}<NL>

Example: OUTPUT XXX;™:MACHINE1:TLIST:0CONDITION?"

HP 16550A TLIST Subsystem
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OPATtern

OPATtern

Commanag Syntax:

where:

<label_name>
<label_pattemn >

Examples:

Query Syntax:
Returned Format:
Example:

TLIST Subsystem
14-12

command/query

The OPATtern command allows you to comstruct a pattern recognizer
term for the O Marker which is then used with the OSEarch criteria when

moving the marker on patterns. Since this command deals with only one
label at a time, a complete specification could require several iterations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern izer term. In whatever base
is used, the value must be between 0 and 2 — 1, since a label may not
bave 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 returns the pattern specification for a given label
name.

:MACHine{1]2}: TLISt:0PATtern <label_name>,<label pattern>

1= string of up 10 § alphanumeric characters

u= {#B{0|1|X}... |
#Q{01112]3)4|516|7|%}... |
#H{0|1|2}3]4|516]7[8]|8|A]BIC|D|E|F|X}... |
{0(1]2|3}4}5|6]7|8]8}... }"

OUTPUT XXX;*:MACHINEL:TLIST:OPATTERN 'DATA', 285" *
QUTPUT XXX;":MACHINE1:TLIST:OPATTERN 'ABC, "#BXXXX1101" ™

:MACHine{1|2} : TLISt:0PATtern? <label_name>
[:MACHine{1[2}:TL 15 :0PATtern] <label_name>,<iabel_pattern><NL>

DUTPUT XXX;":MACHINEI:TLIST:OPATTERN? "A'"

HP 16550A
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OSEarch

=
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 searches for is
determined by the occurrence parameter of the OSEarch recognizer
specification, relative to the origin. An occurrence of 0 places the marker
on the selected origin. With a negative occurrence, the marker searches
before the origin. With a positive occurrence, the marker searches after

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

Command Syntax: :MACHine{1]2}:7TLISt:0SEarch <occurrence>,<origin>

where:
<occumenge> = integerfrom —8191 to +8191
<origin> = {TRIGger|STARt|XMARKker}

Example:  OUTPUT XXX:":MACHINE1:TLIST:0SEARCH +10, TRIGGER"
Query Syntax: :MACHine{1|2}:TLISt:0SEarch?
Returned Format:  [:MACHine{1]2}:TLISt:0SEarch] <occurrences,<origin><NL>

Example: OUTPUT XXX;":MACHINEI:TLIST:0SEARCH?"

HP 16550A TLIST Subsystem
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OSTate query

The OSTate query returns the line number in the listing where the O
marker resides (—8191 to +8191). If data is not valid , the query
returns 32767.

Query Syntax: :MACHine{1]2}:TLISt:0STate?
Returned Format:  [:MACHine{1]2}:TLISt:05Tate] <state_num><iL>

where:

<stats pum> = aninteger from —8191 to +8191, or 32767

Exampie: OUTPUT X0X;™:MACHINE1:TLIST:OSTATZ?"

TLST Subsystem HP 16550A
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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. If the data is not valid tagged
data, no action is performed.

The OTAG query returns the O Marker position in time 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, or returns
32767 for state tagging,

Command Syntax: :MACHine{1]2}:TLISt:0TAG <t ime_value>

where:

<time_value> = real number
Example:  :0UTPUT XXX;™:MACHINE::TLIST:0TAG 40.0E—6"
Query Syntax: :MACHine{1|2}:TLISt:0TAG?
Retumed Format:  [:MACHine{1]2}:TLISt:0TAG] <time_value><NL>

Example:  OUTPUT XXX;":KACHINE1:TLIST:0TAG?"

HP 16550A TLIST Subsystem
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-

REMove command

The REMove command removes all labels, except the lefimost label,
from the listing menu.

Command Syntax: :MACHine{1|2}:TLISt:RENove

Example: QUTPUT XXX;™:MACHINE1:TLIST:REMOVE™

TLIST Subsystem HP 16550A
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RUNTII

Command Syntax:
where:
<run_unti_spec:
<value>

Example:

Query Syntax:
Returned Format:
Exampie:

HP 16550A
Programming Reference

RUNTII

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 field is touched, or, until the
STOP command is issued.

There are four conditions based on the time between the X and O
markers. Using this difference in the condition is effective only when time
tags have been turned on (see the TAG command in the 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 (OUTRange}.

End points for the INRange and OUTRange should be at least 8 ns apart
since this is the minimum time resolution of the time tag counter.

The RUNTIl query returns the current stop criteria.

:MACHine{1}2}:TLISt:RUNTi1 <run_until_spec>

2= {OFF|LT, «value> |GT,<value > [INRange, <value >, < value >
jOUTRange, <value >, <value>}

1= real number from —9ES to +9E9

QUTPUT XXX;":MACHINEL:TLIST:RUKTIL &T,800.0E—6"

:MACHine{1]2} :TLISt:RUNTi1?

[:MACHine{1[2}:TLISt:RUNT11] <run_until_spec><NL>

QUTPUT XXX;":MACHINEY :TLIST:RUNTIL?"

TLIST Subsystem
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TAVerage

Query Syntax:
Returned Format:

where:

<time_value>

Example:

TLIST Subsystem
14-18

query

The TAVerage query returns the value of the average time between the X
and O Markers. If the number of valid runs is zero, the query

returns 9.9E37. Valid runs are those where the pattern search for botb
the X and O markers was successful, resuiting in valid delta-time
measurements.

:MACHine{1{2} : TLISt: TAVerage?

[:MACHine{1]2}:TLISt: TAVerage] <time_value><kL>

;= real number

QUTPUT XXX:":MACHINEL:TLIST:TAVERAGE?"

HP 16550A
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TMAXimum

Query Syntax:
Returned Format:

where;

<time_value>

Example:

HP 16550A

Programming Reference

TMAXimum

query

The TMA Ximum 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}: TLISt: TMAX imum?

[:MACHine{1]2} : TLISt: TMAXimum] <time_value><NL>

1= real number

OUTPUT XXX;™:MACHINEL:TLIST:TMAX IMUM?"

TUIST Subsystem
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TMINimum
I
TMINimum query

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

Query Syntax:  :MACHine{1|2}:TLISt: TMINimum?
Returned Format:  [:MACHine{1]|2}:TLISt:TMINimam] <time_value><NL>
where:
<time_value> = real number

Example: 0QUTPUT XXX;":MACHINEL:TLIST: THINIMUM?"

TLIST Subsystem HP 16550A
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VRUNSs

Query Syntax:
Returmed Format:

where:

<valid_runs>
<total_runs>

Example:

HP 16550A
Programming Reference

VRUNs

query

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

:MACHine{1]2}: TLISt: VRUNs?

[:MACHine{1|2}:TLISt:VRUNs] <valid_runs>,<total_runs><iL>

1= zero or positive integer
L= zero or positive integer

OUTPUT XXX;*:MACHINEL:TLIST:VRUNS?™

TLIST Subsystem
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S
XCONdition command/query

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

The XCONdition query returns the current setting.
Command Syntax: :MACHine{1]|2)}:TLISt:XCONdition {ENTering|EXITing}
Example:  OUTPUT XXX; ":MACHINE1:TLIST:XCONDITION ENTERING™
Query Syntax:  :MACHine{1]2}:TLISt:XCONdition?
Returned Format:  [:MACHine{1]2}:TLISt:XCONdition] {ENTering|EXITing}<NL>

Example:  OUTPUT XX :™:MACHINE]:TLIST:XCONDITIONT"

TLIST Subsystem HP 16550A
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XOTag

XOTag query

The XOTag query returns the time from the X to O markers. If there is
no data in the time mode the query returns 9.9E37.

Query Syntax:  :MACHine{1]2}:TLISt:X0Tag?
Returned Format:  [:NMACHine{1|2}:TLISt:X0Tag] <XD_time><NL>

where:

<XO_time> = real number

Example: OUTPUT XXX;™:MACHINEL:TLIST:XOTAG?"

HP 16550A TLIST Subsystemn
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XOTimé

XOTime

Query Syntax:
Retumed Format:

where:

<XO_time >

Example:

TLIST Subsystem
14-24

query

The XOTime query returns the time from the X to O markers. If thereis
no data in the time mode the query returns 9.9E37.

:MACHine{1]2}:TLISt: X0 ime?

[:MACHine{1]2}:TLISt:X0Time] <XO_time><NL>

o= freal number

QUTPUT XXX;":MACHINE1:TLIST:XOTIME?"

HP 16550A
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XPATtern

I
XPATtern command/query

The XPATtern command allows you to construct a pattern recognizer
term for the X Marker which is then used with the XSEarch criteria when
moving the marker on patterns. Since this command deals with only one
label at a time, 2 complete specification could require several iterations.

When the value of a pattern is expressed in binary, it represents the bit
values for the label inside the pattern izer term. In whatever base
is used, thcvaluemu.stbebetwecnﬂand;g— 1, since a label may not
bave more than 32 bits. Because the <label_pattern> parameter may
coatain 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 Syntax: :MACHine{1]2}:TLISt:XPATtern <label_name>,<labe]_pattern>

where:
<label_name> = string of up to & alphanumeric characters
<label pattemn> = *{#B{0]1|X}... |

#0{0/1[2]3]4]5/8171%} ... |
#H{0|1]2)314]5/6(7|8)9]A[B|C]DIEIFIX} ... |
{0]1]212/4/5|6]718]9} ...}

Examples: OUTPUT XXX;":MACHINEL:TLIST:XPATTERN 'DATA®,"255° *
OUTPUT XXX;":MACHEINEL:TLIST:XPATTERN ‘ABC", '#BXXXX110:1" ™

Query Syntax: :MACHine{1|2}:TLISt:XPATtern? <label_name>
Returned Format:  [:MACHine{1}2}:TLISt:XPATtern] <label_name>,<label_pattern><hL>

Example:  OUTPUT XXX;™:MACHINEI:TLIST:XPATTERN? "A""

HP 18550A TLIST Subsystem
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XSEarch

XSEarch

Command Syntax:
where:

<oseurrence >
<origin>

Exampie:
Query Syntax:
Retumed Format:

Example:

TUST Subsystem
14-26

command/query

The XSEarch commard defines the search criteria for the X Marker,
which is then with associated XPATtern recognizer specification when
moving the markers on patteras. The origin parameter tells the marker
to begin a search with the trigger or with the start of data. The
occurrence parameter determines which occurrence of the XPATtern
recognizer specification, relative to the origin, the marker actually
searches for, An occurrence of 0 places a marker on the selected origin.

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

:MACHine{1|2}:TL1St:XSEarch <occurrence>,<origin=

= integer from ~—8197 0 +&1N
= {TRIGger|STARt}

QUTPUT XXX;":MACHINEL:TLIST:XSEARCH +10,TRIGGER"
:MACHine{1]2}:TLISt:XSEarch?
[:MACHine{1]2}: TLISt:XSEarch] <occurrences,<origin><NL>

QUTPUT XXX;™:MACHINEL :TLIST :XSEARCH?"

HP 16550A
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.
XSTate query

The XSTate query returns the line numnber in the listing where the X
marker resides (—8191 to +8191). If data is not valid, the query
returns 32767.

Query Syntax: :MACHine{1}2}:TLISt:XSTate?
Returned Format:  [:MACHine{1]2}:TLISt:XSTate] <state_mums<NL>

where:
<state num> = aninteger from —8191t0 +8191, or 32767

Example:  OUTPUT XXX;":MACHINE! :TLIST:XSTATE?"

HP 16550A TLIST Subsystem
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XTAG

XTAG command/query

The XTAG command specifies the tag value on which the X Marker
should be placed. The tag value is time. If the data is not valid tagged
data, no action is performed.

The XTAG query returns the X Marker position in time regardless of
whether the marker was positioned in time or through a pattern search. If
data is not valid tagged data, the query returns $.9E37.

Command Syntax: :MACHine{1]|2}:TLISt:XTAG <time_value>

where:

<time_value> = real number
Example: OUTPUT X0(;™:MACHINEL:TLIST:XTAG 40.0E—5"
Query Syntax:  :MACHine{1|2}:TLISt:XTAG?
Returned Format:  [:MACHine{1]|2}:TLISt:XTAG] <time_value><NL>

Example: OUTPUT XXX;™:MACHINEL:TLIST:XTAG?™

TLIST Subsystem HP 16550A
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Introduction The SYMBol subsystem contains the commands that allow you to define
symbols on the controller and download them to the HP 16550A logic
analyzer module. The commands in this subsystem are:

BASE
PATTemn
RANGe
REMove
WIDTh

HP 16550A SYMBol Subsystem
Programming Reference 15-1
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label_name = string of up to 6 alphanumeric characters

symbol_name = string of up to 16 alphanurneric characters

pattern_value = "{#B{0|1|X}... |
#01{0]12|314|5(6|7\X} ... |
#H{0|1|2|3]4|5|6|7|8|9|4{B|C|D|E|F|X}... |
{01112|3]4i5|6|7|819}... }"

start_value = *{#B{0|1}... |
#0{0|112|3[4{5/6{7}... |
#H{0|1|2|3]4)|5|6]7|8|9|4|B|C|D|E|F}... |
{011121314|5161718]9} ... }"

stop_value = "{#B{0|1}... |
#0{0|1]213]4{516{7}... |
#H{0|1|2|314{5|6|7|8|9|4|B|C|D|E|F}... |
{0]112|3|4]51617]8]9}... }"

width_value = integer from 1 to 16

Figure 15-1. SYMBol Subsystem Syntax Diagram

SYMBol Subsystem HP 16550A
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SYMBol

SYMBol selector

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

Command Syntax: :MACHine{1|2}:5YMBo1

Example: OUTPUT XXX;":MACHINE1:SYMBOL:BASE ‘DATA'. BINARY"

HP 16550A SYMBol Subsystem
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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 3 case the base will default to HEXadecimal.

Command Synmtax: :MACHine{1|2}:SYMBo1:BASE <label_name>,<base_value>

where:
<label_name> ::= sting of up tv 6 alphanumeric characters
<base_value> = {BiNary | HEXadecimal | OCTal | DECimal | ASCii}

Example: OUTPUT XxX;":MACHINE]:SYMBOL:BASE °DATA' HEXADECIMAL™

SYMBol Subsystem HP 16550A
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PATTern

I
PATTern command

The PATTern command allows you to create a pattern symbol for the
specified label.

Because don’t cares (X) are allowed in the pattern value, 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.

Command Syntax: :MACHine{i|2}:SYMBo1:PATTern <label_name>,<symbol_name=>,
<pattern_value>

where:
<labet name> = string of up to 6 alphanumerc characters
<symbol_name> = string of up to 16 alphanumeric characters
<pattern_value> 1= "{#B{0|1]X}... |

#Q{0|1]21314|516(71X} ... |
#H{0]1]2]3]4|5]6|7]8|9|A|BICIDIEIFIX} ... |
{011|21314/516718]9} ... }*

Example: OUTPUT Xo0{;":MACHINEL:SYMBOL:PATTERN *STAT', 'MEM_RD', '#HOLXX™™

HP 16550A SYMBol Subsystem
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RANGe

RANGe command

The RANGe command allows you to create a range symbol containing 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
can not use don’t cares in any base.

Command Syntax: :MACHine{1|2}:5YMBo1:RANGe <label_name>,<symbol_name>,
<start_value>,<stop_value>

where;
<label_name> ::= string of up to € alphanumeric characters
<symbol_name> = string of up to 16 alphanumeric characters
<stant_value> = "{#B{0|1}... |

#Q{0)112|314]|51617} ... |
#H{0]1]2|314|516]7|8]|8|A|B|CIDIE|F}... |
{0]1]2]3]4|5)6[7|8|%}...}"

<stop_value> = *{#B{0{1}...]
#Q{0[1}213|4|5[6{7} ... |
#H{0]1{2|3]4|51617)8]9|A|B]C|D|E[F}... |
{0{1]2|3|4i5)6]7i81%}...}"

Example: OUTPUT XXX;":MACHINEL:SYMBOL :RANGE 'STAT®, 'I0_ACC’,"0",’#HOOOF'"

SYMBol Subsystem HP 16550A
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REMove

[
REMove command

The REMove command deletes all symbols from a specified machine.

Command Syntax: :MACHine{1|2}:5YMBo1:REMove

Example: OUTPUT XXX;"™:MACHINEL:SYMBOL :REMOVE™

HP 18550A SYMBo! Subsystem
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WIDTh

WIDTh command

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

||:| The WIDTh command does not affect the displayed length of the symbol
Note W offset value.

Command Syntax: :MACHine{1]2}:5YMBo1:WIDTh <iabel_name>, <width_value>

where:
<label_name> = string of up to 6 alphanumeric characters
<width_value> = integer from 110 16

Example: OUTPUT XXX;":MACHINE1:SYMBOL:WIDTH ‘DATA’,S ”

SYMBol Subsystem HP 16550A
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DATA and SETup Commands 16
“

Introduction The DATA and SETup commands are SYSTem commands that allow
you to send and receive block data between the HP 16550A and a
controller. Use the DATA instruction to transfer acquired timing and
state 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 chapter explains how to use these commands,

The format and length of block data depends on the instruction being
used, the configuration of the instrument, and the amount of acquired
data. The length of the data block can be up to 606,384 bytes in a
two-card configuration.

The SYSTem:DATA section describes each 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 ¢ach part
of the block data. This is intended to be used primarily for processing of
data in the controller.

@ Do not change the block data in the controller if you intend to send the

Note block data back into the logic analyzer for later processing. Changes
made to the block data in the controller could have unpredictable results
when sent back to the logic analyzer,

HP 16550A DATA and SETup Commands
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Data Format To understand the format of the data within the block data, there are four
important things to keep in mind.

e Datais sent to the controller in binary form.

Each byte, as described in this chapter, contains 8 bits.
e The first bit of each byte is the MSB (most significant bit).
e Byte descriptions are printed in binary, decimal, or ASCII depending

on how the data is described.
For example, the first ten bytes that describe the section name contain a
total of 80 bits as follows:
Byte 1 Byte 10

Binary 0100 010(|] 0100 0001 0101 0100 0100 0001 0610 0000 . . . 0010 0000
MSB LSB

Decimal 68658465323232323232

ASCIl DATA space space space space space space

DATA and SETup Commands HP 16550A
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SYSTem:DATA

Note ﬁ

HP 16550A
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SYSTem:DATA

command/query

The SYSTem:DATA command transmits the acquisition memory data
from the controller to the HP 16550A logic analyzer,

The SYSTem:DATA query returns the block data to the controller,

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-pane! operations or programming commands do
not affect the stored configuration.

The block data consists of a variable aumber of bytes containing
information captured by the acquisition chips. The information will be in
one of three formats, depending on the type of data captured. The three
formats are glitch, transitional, conventional timing or state, Each format
is described in the "Acquisition Data Description” section. Since no
parameter checking is performed, out-of-range values could cause
instrument lockup; therefore, care should be taken when transferring the
data string into the HP 16550A.

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 eight digits represents the total length of the block (all sections).
For example, if the total length of the block is 14522 bytes, the block
length specifier would be "#800014522".

Each <section> consists of 2 <section header > and <section data>.
The <section data> format varies for each section and may be any
length. For the DATA instruction, there is only one <section >, whichis
composed of a data preamble followed by the acquisition data, This
section has a variable number of bytes depending on configuration and
amount of acquired data,

DATA and SETup Commands
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SYSTem:DATA

Command Syntax: :SYSTem:DATA <block data>

Example:  ouTPUT Xxx;":SYSTEM:DATA" <block data>

where:
<blockdata> = <block length specifier> <saction>...
< block length specifier = #8<langth >
<length> .= the total length of all sections in byte format (must be represented with B digits)
<section> 1= «<section header > <section data >
< section header > = 16 bytes, described on the following page
< section data > = format depends on the type of data

||[' The total length of a section is 16 (for the section header) plus the length
o of the section data. So when calculating the value for <length>, don’t
forget to include the length of the section headers.

Note

Query Syntax:  :SYSTem:DATA?
Returned Format: [:SYSTem:DATA] <block data> <NL>

HP-IB Example: Sec "Transferring the logic analyzer acquired data” on page 17-18 in
Chapter 17, "Program Examples" for an example.

DATA and SETup Commands HP 16550A
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SYSTem:DATA

Section Header
Description

1

11
12

13

Section Data

Data Preamble
Description

17
i9

20

Note !ﬁ
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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 ("DATA space space space space space space” in
ASCII for the DATA instruction).

1 byte - Reserved
1 byte - Module ID (0010 0000 binary or 32 decimal for the HP 16550A)

4 bytes - Length of block in number of bytes that when converted to
decimal, specifies the number of bytes contained in the data block.

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 preamble information,
followed by a variable number of bytes of data. The preamble gives
information for each analyzer describing the amount and type of data

captured, where the trace peint occurred in the data, which pods are
assigned to which analyzer, and other information.

The preamble (bytes 17 through 176) coasists of the following 160 bytes:

2 bytes - Instrument ID (always 16500 decimal for HP 16550A)
1 byte - Revision Code

1 byte - pumber of acquisition chips used in last acquisition

The values stored in the preamble represent the captured data currently
stored in this structure and not the current analyzer configuration. For
example, the mode of the data (bytes 21 and 49) may be STATE with
tagging, while the current setup of the analyzer is TIMING.

DATA and SETup Commands
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SYSTem:DATA

The next 40 bytes are for Analyzer 1 Data Information.

21 1 byte - Machine data mode, one of the following decimal values:

-1 = off

0 = state data without tags

1 = state data with each chip assigned to a machine
{2kB memory) and either time or state tags

2 = state data with unassigned pod used to store tag data
(4kB memory)

8 = state data at half channel (8kB memory with no tags)

10 = conventional timing data at full channel

11 = transitional timing data at fuli channel

12 = glitch timing data

13 = conventional timing data at half channel

14 = transitional timing data at half channel

22 1 byte- Unused.

23 2 bytes - List of pods in this analyzer, where a binary 1 indicates that the
corresponding pod is assigned to this analyzer

bit15 bit14 bit13 bit12 bitil bit10 bit9  bit8
unused unused always1 Pod12 Pod1l Pod10 Pod9 Pod8
bit7 bit6  bit5 bitd  bit3  bit2 bitl  bit0
Pod7 Podé Pod5 Pod4 Pod3 Pod2 Podl unused

For example, xx10 0000 0001 111x indicates pods 1 through 4 are assigned
to this analyzer (x = unused bit).

25 1 byte - This byte returas which chip is used to store the time or state tags
when an unassigned pod is available to store tag data. This chip is
available in state data mode with an unassigned pod and state or time tags
on. Byte 21 = 2 in this mode.

DATA and SETup Commands HP 16550A
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26

27

41

45

50

51

61

HP 16550A

Programming Reference

1 byte - Master chip for this analyzer. This decimal value returns which
chip’s time tag data is valid in a non-transitional mode; for example, state
with time tags.

Master card Expansion card
5-podsland2 2-pods 1and2
4 - pods 3 and 4 1-pods3and4
3-pods5and6 0-pods5andé6
—1-no chip
6 bytes - Unused

8 bytes - A decimal integer representing sample period in picoseconds
{timing only). For example, the following 64 bits in binary:

6000000C 00000C00 00OOCO00 000OOD0C (QOODO00 ODODDCO0 00OL1111 01000000

would equal 8,000 picoseconds or, 8 nanoseconds.

8 bytes - Unused

1 byte - Tag type for state only in one of the following decimal values:
fl} : ?ifxf)e tags
2 = state tags

1 bytes - Unused

8 bytes - A decimal integer representing the time offset in picoseconds
from when this analyzer is triggered and when this analyzer provides an
output trigger to the IMB or port out. The value for one analyzer is
always zero and the value for the other analyzer is the time between the
triggers of the two analyzers.

2 bytes - Unused
40 bytes - The next 40 bytes are for Analyzer 2 Data Information. They

are organized in the same manner as Analyzer 1 above, but they occupy
bytes 61 through 100.

DATA and SETup Commands
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101 26 bytes - Number of valid rows of data (starting at byte 177} for each poc.
The 26 bytes of this group are organized as follows:
Bytesland 2 - Unused
Bytes 3 and 4 contain the number of valid rows of data for pod 6 of the
expansion card in a two-card configuration. These two bytes are not used
for a single-card configuration.
Bytes 5§ and 6 contain the number of valid rows of data for pod 5 of the
expansion card in a two-card configuration. These two bytes are not used
for a single-card coafiguration,
Bytes 7 and 8 contain the number of valid rows of data for pod 4 of the
expansion card in a two-card configuration. These two bytes are not used
for a singje-card configuration.
Bytes 9 and 10 contain the number of valid rows of data for pod 3 of the
expansion card in a two-card configuration. These two bytes are not used
for a single-card configuration.
Bytes 11 and 12 contain the pumber of valid rows of data for pod 2 of the
expansion card in a two-card configuration. These two bytes are not used
for a single-card configuration.
Bytes 13 and 14 contain the number of valid rows of data for pod 1 of the
expansion card in a two-card configuration. These two bytes are not used
for a single-card configuration.
Bytes 15 and 16 contain the number of valid rows of data for pod 6 of the
master card in a two-card configuration or for a single-card configuration.
Bytes 17 and 18 contain the number of valid rows of data for pod 5 of the
master card in a two-card configuration or for a single-card configuration.
Bytes 19 and 20 contain the number of valid rows of data for pod 4 of the
master card in a two-card configuration or for a single-card configuration.
Bytes 21 and 22 contain the number of valid rows of data for pod 3 of the
master card in a two-card configuration or for a single-card configuration.
Bytes 23 and 24 contain the number of valid rows of data for pod 2 of the
master card in a two-card configuration or for a single-card configuration.
Bytes 25 and 26 contain the number of valid rows of data for pod 1 of the
master card in a two-card configuration oz for a single-card configuration.

DATA and SETup Commands HP 16550A
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127 26 bytes - Row of data containing the trigger point. This byte group is
organized in the same way as the data rows (starting at byte 101 above).
These binary numbers are base zero numbers which start from the first
sample stored for a specific pod. For example, if bytes 151 and 152
contained a binary number with a decimal equivalent of +1018, the data
row having the trigger is the 1018th data row on pod 1. There are 1018
rows of pre-trigger data as shown below.

row(
row 1l

row 1017
row 1018 — trigger row

153 24 bytes - Unused

Acquisition Data The acquisition data section consists of a variable number of bytes
Description  depending on a one- or two-card configuration, the acquisition mode and
the tag setting (time, state, or off). The data is grouped in 14-byte rows
for a single card analyzer or in 26-byte rows for a two-card analyzer. The
number of rows for each pod is stored in byte positions 101 through 126.

clock lines pod 6 pod 5 pod 4 pod 3 pod 2 pod 1*
177  2bytes 2bytes 2bytes 2bytes - 2bytes 2bytes  2bytes
191 2bytes 2bytes 2bytes 2bytes 2bytes 2bytes 2bytes

- . . - . . L]

) 2 bytes 2bytes 2bytes 2bytes 2bytes 2bytes 2bytes

The clock line bytes for a one-card configuration are organized as follows:
XXXX XXXX XXPN MLKJ

HP 16550A DATA and SETup Commands
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177

203

(x)

Time Tag Data
Description

In the following two-card analyzer example the data appears to be two
rows; however, it is one continuous row.

clock lines pod12 podll podl10 pod9 pod 8 pod 7*

2 bytes 2bytes 2bytes 2bytes 2bytes 2bytes 2bytes
pod 6 pod 5 pod4 pod3 pod 2 pod 1*

2 bytes 2bytes 2bytes 2bytes 2bytes 2bytes

Row two - same as above

Row {x) - same as above

The clock line bytes for a two-card configuration are organized as follows:
xXXPN MLKJ XXPN MLEKJ

*The headings are not a part of the returned data.

Row (x) is the highest number of valid rows specified by the bytes in byte
positions 101 through 126 in all modes except glitch. In the glitch mode,
row (x) is the larger of:

1. The highest number of valid rows specified by the bytes in byte
positions 101 through 126; or,

2. 2048 + the highest number of valid rows for the pods assigned to the
timing analyzer,

The time tag data starts at the end of the acquired data. Each data row
bas an 8-byte time tag for each chip (2-pod set). The starting location of
the time tag data is immediately after the last row of valid data (maximum
data byte + 1). If an analyzer is in a non-transitional mode, the master
chip (byte 26) is the only chip with valid time-tag data. The time tag data
is a decimal integer representing time in picoseconds for both timing and
state time tags. For state tags in the state analyzer, tag data is a decimal
integer representing the number of states.

DATA and SETup Commands HP 16550A
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Time Tag Block  Byte 1 through 8 (64 bits starting with the MSB) - First sample tag for
(One-card) pods1land2

Byte 9 through 16 (64 bits starting with the MSB) - Second sample tag for
pods 1 and 2.

Byte (x) through (x + 7) (64 bits starting with the MSB) - Last sample tag
for pods 1 and 2.

Byte (x + 8) through (x + 15) (64 bits starting with the MSB) - First
sample tag for pods 3 and 4.

Byte (x + 16 ) through (x + 23) (64 bits starting with the MSB) - Second
sample tag for pods 3 and 4.

Byte (v) through (y + 7) (64 bits starting with the MSB) - Last sample tag
for pods 3 and 4.

Byte (y + 8) throngh (y + 15) (64 bits starting with the MSB) - First
sample tag for pods 5 and 6,

Byte (v + 16 ) through (y + 23) (64 bits starting with the MSB) - Second
sample tag for pods 5 and 6.

Byte (z) through (z + 7) (64 bits starting with the MSB) - Last sample tag
for pods 5 and 6.

HP 16550A DATA and SETup Commands
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Time Tag Block The description of the one-card time tag block is the same for the master

(Two-cards)

Glitch Data
Description

card in a two-card configuration. The time tag block for the expansion
card of a two-card configuration follows the master card as follows:

Master card
Pods1and2
Pods3and 4
Pods5and 6
Expansion card
Pods1and 2
Pods3and 4
Pods5 and 6

In the glitch mode, each pod has two bytes assigned to indicate where

glitches occur in the acquired data. For each row of acquircd data there -
will be a corresponding row of glitch data. The glitch data is organized in oo
the same way as the acquired data. The glitch data is grouped in 14-byte
rows for a single card analyzer or in 26-byte rows for a two-card analyzer.
The number of rows is stored in byte positions 101 through 126. The
starting byte of the glitch data is an absolute starting point regardless of
the number of rows of acquired data,

A binary 1 in the glitch data indicates a glitch was detected. For example,
if a glitch occurred on bit 1 of pod 6 in data row 1 of a one-card
configuration, bytes 28851 and 28852 would contain:

Byte 218851 Bytcj 28852

I L I
0000 0000 D000 00}0
BL 15 Bit 1l
DATA and SETup Commands HP 16550A
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First byte of

glitch data————28849
28863
&)

First byte of

glitch data——— 53425
53431
)

HP 16550A

Programming Reference

clock lines pod 6 pod 5 pod 4 pod3 pod 2 pod 1*
2 bytes 2bytes 2bytes 2bytes 2bytes 2bytes 2bytes
2 bytes 2Zbytes 2bytes 2bytes 2bwtes 2bytes 2bytes
2 bytes 2bytes 2bytes 2bytes 2bytes 2bytes 2bytes

In the following two-card analyzer example the glitch data appears to be
two rows; however, it is one continuous row.

clock lines pod12  pod1l podi0 pod?9 pod 8 pod 7*
2 bytes 2bytes 2bytes 2bytes 2bytes 2bytes 2bytes
pod 6 pod 5 pod4 pod3 pod 2 pod 1*
2 bytes 2bytes 2bytes 2bytes 2bytes 2 bytes
Row two - same as above
Row (x) - same as above
*The headings are not a part of the returned data.
DATA and SETup Commands
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I

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 configuration to the
controller. The length of the configuration data block can be up to
877,016 bytes in a two-card configuration.

There are three data sections which are always returned. These are the
strings which would be included in the section header.

o "CONFIG "
e "DISPLAY] "
"BIG_ATTRIB"

Additionally, the following sections may also be included, depending on
what’s available:

"SYMBOLS A "
"SYMBOLS B ™
"INVASM A "
"INVASM B "
“COMPARE "

Command syntax: :SyStem:SETup <block data>

where:
<block data> = <block length specifier > <section>...
< block iength specifier = #8<iength>
<length> = the total length of all sections in byte format (must be represented with 8 digits)
<section> 1= <section header> <section data>
< section header> = 1§ bytes in the following format:
10 bytes for the section name
1 byte resecved

1 byte for the moduie ID code (32 for the HP 165504 logic analyzer)
4 bytes for the length of the section data in bytes
<section data>  ::= format depends on the type of data

DATA and SETup Commands HP 16550A
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ﬂ:l The total length of a section is 16 (for the section header) plus the length
Note = of the section data. So when calculating the value for <length>, don’t
forget to include the length of the section headers.

Example: ouTPUT Xxx;"SETUP" <block data>

Query Syntax: :SYStem:SETup?
Returned Format:  [:SYStem:SETup] <block data> <NL>

HP-1B Example:  See "Transferring the logic analyzer configuration” on page 17-14 in
Chapter 17, "Program Examples” for ab example.

HP 16550A DATA and SETup Commands
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Programming Examples 17
L

Introduction This chapter contains short, usable, and tested program examples that
cover the most asked for examples. The examples are written in
HP BASIC6.0.

Making a Timing analyzer measurement
Making a State analyzer measurement

Making a State Compare measurement

Transferring Logic Analyzer configuration between the logic analyzer

and the controller

¢ Transferring Logic Analyzer data between the logic analyzer and the
controller

e Checking for measurement completion

» Sending queries to the logic analyzer

HP 16550A Program Examples
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Making a This program sets up the logic analyzer to make a simple timing analyzer

Timing measurement. This example can be used with £2422-60002 Logic
Analyzer Training board to acquire and display the output of the ripple

analyzer counter. It can also be modified to make any timing analyzer

measurement measurement.

10 kel TIMING ANALYZER EXAMPLE ¥wrrewwwsmmixwiaias
20 ! for the HP 16550A Logic Analyzer
30 !
40 bbb bbbt b iiidiaikiaabinkdialalaiaiaielainiainislaiaiaiaisieidlalaiosiaiaisiaiaiaioiainioisiale
50 t Select the module siot in which the HP 16550A is installed. In
60 | this example, the HP 1B550A is in slot B of the mainframe.
70 !
80 QUTPUT 707;":SELECT 27
0 t
101 BRI B chiciobialabliiaiadoildeisiaiinbialsiaiaieiaialiiaialolaloloiniaiaiaininiaiaininleioiniainioluiniainialal *
110 ! Name Machine 1 "TIMING,” configure Machine 1 as a timing analyzer,
120 ! and assign pod 1 to Machine 1.
130 !
140 OUTPUT 707;":MACHY:NAME 'TIMING'T
150  QUTPUT 707;":MACHI:TYPE TIMING™
160  QUTPUT 707;":MACHI:ASSIEN 17
70 ¢
190 ! Make a label "COUNT," give the iabel a positive polarity, and
200 ! assign the Tower 8 bits.
210 !
220  QUTPUT 707;":MACHINE]:TFORMAT:REMOVE ALL"
230  OQUTPUT 707;":MACH1:TFORMAT:LABEL *COUNT',P0S,0,0,#B0000000011211111"
240 !
260 ! Specify FF hex for resource term A, which is the default trigger term for
270 ! the timing analyzer.
80 !
290 OUTPUT 707;":MACHL:TTRACE:TERM A, 'COUNT', '#HFF'"
300 !
Program Examples HP 16550A
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310 ! R R bt e b e b by e T L o e B e
320 ! Remove any previously inserted labels, insert the “COUNT™
330 ! label, change the seconds-per-division te 100 ns, and display the
340 ! waveform menu.
350 ¢!
360 OUTPUT 707;":MACH1:TWAVEFORM:REMOVE™
370 OUTPUT 707;":MACH::TWAVEFORM: INSERT "COUNT’, ALL"
38¢ DUTPUT 707;":MACH]:TWAVEFORM:RANGE 1£-8"
380 OUTPUT 707;":MENU 2,5"
400 !
410 ! B e T L R T L T T ]
420 ! Run the timing analyzer in single mode.
430 !
440 OQUTPUT 707;":RMODE SINGLE™
450 QUTPUT 707;":START"
460 !
470 ! b L e L Ly T S P Py
480 ! Set the marker mode (MMODE} to time sc that time tags are available
430 ! for marker measurements. Place the X-marker on 03 hex and the 0-
500 ! marker on 07 hex. Then tell the timing amalyzer to find the first
518 ! occurrence of 03h after the trigger and the first occurrence of 07h
520 ! after the X-marker is found.
530 !
540  QUTPUT 707;":MACHINEL:TWAVEFORM:MMODE TIME™
850 !
560 OUTPUT 707;":MACHINEL: TWAVEFORM:XPATTERN "COUNT', '#H03‘"
570  QUTPUT 707;":MACHINE1:TWAVEFORM:OPATTERN *COUNT', "#HD7'"
580 !
590  OUTPUT 707;":MACHINEL: TWAVEFORM:XCONDITION ENTERING"
600 OUTPUT 707;":MACHINEL: TWAVEFORM:CCONDITION ENTERING™
810 !
B20 QUTPUT 707" :MACHINE1: TWAVEFORM:XSEARCH +1, TRIGGER”
630  OUTPUT 707;":MACHINEI:TWAVEFORM:OSEARCH +1, XMARKER"
HP 16550A Program Examples
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640 !

650 | A T AT AT A R 2 AT T T R T L AT A i e e e A
660 Turn the longform and headers on, dimension a string for the guery

!

670 ! data, send the XOTIME query and print the string containing the
!
'

680 XOTIME query data.

630 !

700  OUTPUT 707;":SYSTEM:LONGFORM ON”

710  OUTPUT 707;":SYSTEM:HEADER ON"

7e0 !

730  DIM Mtime$[100]

740  OUTPUT 707;":MACHINEL: TWAVEFORM:XOTIME?"
750 ENTER 7G7;Mtime$

760  PRINT Mtime$

770 END

Program Examples HP 16550A
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Making a State This state analyzer program selects the HP 16550A card, displays the
an a]yzer configuration menu, defines a state machine, displays the state trigper
menu, sets a state trigger for multilevel triggering, This program then
measurement starts a single acquisition measurement while checking for measurement
completion,
This program is written in such a way you can run it with the
HP E2433-60002 Logic Analyzer Training Board. This example is the
same as the "Multlevel State Triggering” example in chapter 9 of the
HP E2433-90902 Logic Anabyzer Training Guide.
i0 § TR STATE ANALYZER EXAMPLE *rresoreassx
20 t for the HP 16550A Logic Analyzer
30 !
40 | memmROreoresaa SELECT THE HP 16550A MODULE *rowesrssarsixtsasses
50 ¢ Select the module slot in which the HP 165504 is installed. Im this
80 I example, the HP 16550A is in slet B of the mainframe.
70 !
80 QUTPUT 707;":SELECT 2"
90 !
100 1 remEmmkemmEnawrwasas CONFIGURE THE STATE ANALYZER **ottatwamrwarixsreres
110 ! Name Machine 1 “STATE.” configure Machine 1 as a state analyzer, assign
120 ! pod 1 to Machine 1, and display System Configuration menu of the
130 ! HP 16550A.
140 1t
150 OQUTPUT 707;":MACHINEL:NAME 'STATE'™
160 QUTPUT 707" :MACHINKEL:TYPE STATE"
170 OUTPUT 707;":MACHINEL:ASSIGN 1"
180 OQUTPUT 707;":MENY 2,0
190 !
200 1 FrEEAAER SETUP THE FORMAT SPECIFICATION *= reresseswaerarsrys
2i0 ! Make 3 label "SCOUNT,” give the label 2 positive polarity, and
220 ! assign the lower 8 bits.
236 1!
240 OUTPUT 707;":MACHINEL:SFORMAT :REMOVE ALL"
250 OUTPUT 707;":MACHINEL:SFORMAT:LABEL °SCOUNT', POS, 0.0,255"
260 !
270 ! wwwmrEeckstooests> SETUP THE TRIGSER SPECIFICATION Treseersrsswswsstsss
280 ! The trigger specification will use five sequence levels with the trigger
HP 16550A Program Examples
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290 ! level on leve! four. Resource terms A through £, and RANGED will be
300 t used to store only desired counts from the 8-bit ripple counter.
310 !
320 ! Display the state trigger menu.
330
340 QUTPUT 707;":MENU 2,3"
350 !
360 ! Create a 5 level trigger specification with the trigger on the
370 ! fourth level.
380 1t
350 OQUTPUT 707;":MACHINEL:STRIGSER:SEQUENCE 5,47
400 !
410 ! Define pattern terms A, 8, C. D, and E to be 11, 22, 33, 44 and 58
420 ! decimal respectively.
430 !
440  OQUTPUT 707;":MACHINE1:STRIGGER:TERM A, ‘SCOUNT',"11°"
450  QUTPUT 707;":MACHINE1:STRIGGER:TERM 8, 'SCOUNT","22°"
450 OUTPUT 707;":MACHINE1:STRIGGER:TERM C, "SCOUNT','33°"
470  QUTPUT 707;":MACHINE1:STRIGGER:TERM D, "SCOUNT', 44"~
480 QUTPUT 707;":MACHINEL:STRIGGER:TERM E, "SCOUNT',’S9'"
490 ¢
500 ! Define a Range having a lower limit of 50 and an upper limit of 58.
giv !
520 OQUTPUT 707;":MACHINEL:STRIGGER:RANGE! °SCOUNT®, '50",°58""
530 !
540 | wewsswswrereerses CONFIGURE SEQUENCE LEVEL | *evstmtammmssriinson
5§56 ! Store NOSTATE in level 1 and Then find resource term "A" once.
580 !
570  OUTPUT 707;":MACHINE1:STRIGGER:STORE1 'NOSTATE'™
580 OUTPUT 707;":MACHINE1:STRIGGER:FIND1 'A",1"
880 !
600 1 rTrrsexzmmserserss CONFIGIRE SEQUENCE LEVEL 2 St smrsssmssacr
610 ! Store RANGE! in level 2 and Then find resource term "E” once.
620
B30 OUTPUT 707;":MACHINEL:STRIGGER:STOREZ 'IN_RANSE1'™
640  OUTPUT 707;":MACHINEL:STRIGGER:FIND2 °E’,1"
650 !
§60 1 Tremoremerrxwewer CONCIGURE SEQUENCE LEVEL 3 *rwssiitsaamimmmines
670 ! Store NOSTATE in level 3 and Then find term "B” once.
680 !
630 OQUTPUT 707;":MACHINE]:STRIGGER:STORE3 °*HOSTATE'™
Program Examples HP 16550A
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700 QUTPUT 707;":MACHINEL:STRIGGER:FIND3 'B',1"
716 !
720} FEREEERAARScbewkaes® CONFIGURE SEQUENCE LEVEL 4 Towoorssrmsssrresrerrererses
730 1 Store a combination of resource terms {C or D or RANSGEL) in level 4 and
740 ! Then Trigger on resource term “E.”
750 !
760 OUTPUT 707;":MACHINE]1:STRIGGER:STORE4 "(C OR D OR IN_RANGE1)'"
!
;;g ; T LT LE LA TR LS NGTE b e ey
780 1 The FIND command selects the trigger in the
800 ¢ seguence level specified as the trigger level.
BIG ! L e ey e e L e
ga20 !
830  QUTPUT 707" :MACHINE1:STRIGGER:FIND4 *E’.1"
840 !
850 | mewmmRERwAmwmswxr> CONFIGURE SEQUENCE LEVEL 5 *orsritsataatatasdansassasss
860 ! Store anystate on Jevel 5
870 !
880  OUTPUT 707;":MACHINEL1:STRIGGER:STORES "ANYSTATE'"
B30 1
soo ! EEEELTETRXAL LTS START ACQUISITIOH e s o Y T T g
810 ! Place the logic analyzer in single acguisition mode, then determine when
82C ! the acquisition is complete.
93¢ !
8§40 QUTPUT 707;":RMODE SINGLE™
950  IQUTPUT 707;"*CLS™
860  OUTPUT 707;":START"
g§7¢ !
S80 | wEEEEEEIEIAIEELAXE® CHECK FOR MEASUREMENT COMPLETE * ttsassrstrrsaaxastsx
890 ! Enable the MESR register and query the register for a measurement
1000 ! complete condition.
1018
1020 OQUTPUT 707;":SYSTEM:HEADER OFfF"
1030 OQUTPUT 707;":SYSTEM:LONGFORM OFF"
1040 !
105C¢ Status=0
1060 OQUTPUT 707;™:MESEZ 1™
1670 OUTPUT 707.":MESR27™
1080 ENTER 707;Status
1090 !
1100 ! Print the MESR register status.
HP 16550A Program Examples
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11i0

CLEAR SCREEN

1120
1130 PRINT "Measurement complete status is ™;Status
1140 PRINT "0 = not complete, 1 = complete”
1150 ! Repeat the MESR query until measurement is complete.
1160 WAIT 1
1170 IF Status=1 THEN G0TO 1180
1180 GOTC 1070
1190 PRINT TABXY{30,15};"Measurement is compiete”
1200 !
1220 ! Display the State Listing and select a line number in the listing that
1230 ! allows you to see the beginning of the listing on the logic anaiyer
1240 1 dispiay.
1250 !
1260 OUTPUT 707;":MACHINE1:SLIST:COLUMN 1, SCOUNT®, DECIMAL"
1270 OUTPUT 707;7:MENU 2,7"
1280 OUTPUT 707;7:MACHINEL1:SLIST:LINE -18"
1280 !
1300 END
Program Examples
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Making a State This program example acquires a state listing, copies the listiag to the
Compa re compare listing, acquires another state listing, and compares both listings

measurement

to find differences.

This program is written in such a way you can rua it with the HP
E2433-60002 Logic Analyzer Training Board. This example is the same as
the "State Compare” example in chapter 3 of the HP E2433-90902 Logic
Analyzer Training Guide.

10 ! kLR ALk h RS STATE COHPARE EXAHPLE HAEEAAAAEXEXEEE LA ERA TR ALK AT RN R A Aok
20 t for the HP 16550A Logic Analyzer
30 4
40 !
50 !1****!*****!!* SELECT THE HP 16550A MODULE TEEEAKAEAE XA XXX AR AN LN AN
60 ! Select the modute slot in which the HP 16550A is installed. In this T
70 ! example, the HP 1E550A is in slet B of the mainframe.
80 !
30 QUTPUT 707;":SELECT 2"
100 1
110 !***t****i***** CONF]GURE THE STATE ANALYZER FR AT XTI IA XA A Ak ik
120 ! Name Machine I “STATE," configure Machine 1 as a state analyzer, and
130 ! assign pod I to Machine 1.
140 1
150  QUTPUT 707;":MACHINE1:NAME ‘STATE'™
160  QUTPUT 707;":MACHINE]:TYPE STATE"
170 QUTPUT 707;":MACHINET:ASSIGN 1"
180 !
lgu ! *********ttt***w***************ttt**i!***********tt*ti!!*t********
200 ! Remove all labels previously set up, make a label "SCOUNT," specify
210 ! positive logic, and assign the lower & bits of pod 1 ta the label.
220 !
230 QUTPUT 707;":MACHINE]:SFORMAT:REMOVE ALL"
240 OUTPUT 707;":MACHINE1:SFORMAT:LABEL 'SCOUNT', PDS, 0,0,255"
250 !
260 ! ‘Xﬁ'kt***tt***t*!*tt**tt*t*t***t*‘r*‘kﬂ*!*i*********t****t*****t*tit*t
270 ! Make the “J" clock the Master clock and specify the falling edge.
280 1
HP 16550A Program Examples
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290  OUTPUT 707;":MACHINEL:SFORMAT:MASTER J, FALLING"

300 1!

310 ! Rk kR A AR R AR AR A A A AR AR T AAA N AR A AE AR AT A A AR AR R Akt

320 ! Specify two sequence levels, the trigger sequence level, specify

330 ! FF hex for the "a" term which will be the trigger termm, and store

340 ! no states until the trigger is found.

350 !

360  OUTPUT 707;":MACHINEL:STRIGGER:SEQUENCE 2,1"

370 OUTPUT 707;":MACHINC]:STRIGGER:TERM A, "SCOUNT', "#HFF'"

380 QUTPUT 707;":MACHINE1:STRIGGER:STORELl ‘NOSTATE'"

agp  QUTPUT 707;":MENU 2,3"

400 !

410 ! AR R AR R R A AL AR AR AT AR TR A AANEE R AT RN TR ATkttt

420 ! Change the displayed menu to the state listing and start the state

430 ! analyzer in repetitive mode.

440 !

450  QUTPUT 707;":MENU 2,7

460 OUTPUT 707;":RMODE REPETITIVE"

470  OUTPUT 707;":START™

480 1

490 ! AR AR R AN A R A R RN T R TR A AR A AT T AR AR I N AN RN AR R AR

500 ! The logic aralyzer is now running in the repetitive mode

510 ! and will remain in repetitive until the STOP command is sent.

g0 !

530 PRINT "The logic analyzer is now running in the repetitive mode"

540 PRINT "and will remain in repetitive until the STOP command is sent.”

550 PRINT

S60  PRINT “Press CONTINUE”

570  PAUSE

580 1

Sgo !**I‘******f*************i’t*******i**tl’******t*'l’tt**l’t*!***tff**t********

600 ! Stop the acquisition and copy the acquired data to the compare reference

610 ! listing.

620 !

630  QUTPUT 707;":STOP™

640  OUTPUT 707;":MENVU 2, 10"

650  OUTPUT 707;":MACHINE]1:COMPARE :MENU REFERENCE™

660 DQUTPUT 707;":MACHINEL:COMPARE:COPY”

670 !

€80 ! The logic analyzer acquistion is now stopped, the Compare menu

690 ! is displayed, and the data is now in the compare reference
Program Examples HP 16550A
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700 ! listing.

710

720 !mnmmm*ﬁ*nmmxm:mtmrmﬂﬂﬂﬂmm
73¢ ! Display line 4050¢ of the compare listing and start the anaiyzer

740 ! in a repetitive mode.

750 f

760  QUTPLT 707;™:MACHINE]:COMPARE:LINE 4090"
776 OUTPUT 707;":START"

780 !
780 ! Line 4090 of the listing is now displayed at center screen
800 ! in order to show the last four states acquired. In this

810 ! example, the last four states are stable. However, in some

820 ! cases, the end points of the listing may vary thus causing
B30 ! a false failure in compare. To eliminate this problem, a
840 ! partial compare can be specified to provide predicabie end
850 ! points of the data.

860 !

870  PRINT "Press CONTINUE to send the STDP command.”

880  PAUSE

B3¢  QUTPUT 707;":5TOP"

500 !

9 1 O !tm*mmm"mmmmmmm
82¢ ! The end points of the compare can be fixed to prevent faise failures.
93¢ ! In addition, you can use partial compare to compare only sections

840 ! of the state listing you are interested in comparing.

g50 !

960  OUTPUT 707;" :MACHINE1:COMPARE :RANGE PARTIAL, 0, 508"
970 ¢

880 ! The compare range is now from line 0 to +508

990 !

101¢ ! Change the &litch jumper settings on the training board so that the

1020 ! data changes, reacquire the data and compare which states are different.

1030 PRINT "Change the glitch jumper settings on the training board so that the”

1040 PRINT "data changes, reacquire the data and compare which states are different.”
050 !

10680 PRINT “Press CONTIRUE when you have finished changing the jumper.™

1070 ¢

1080 PAUSE

1080 !

1100 [T AT T TI R XA RAA LR TR AR AN

HP 16550A Program Examples
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1110
1120
1130
1140
1150
1180
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
12¢0
1300
1310
1320
1330
1340
1350
1360
1370
1380
1330
1400
1410
1420
1430
1440
1450
1460
1470
1480
1480
1500
1510

! Start the logic analyzer to acquire new data and then stop it to compare
! the data. When the acquistion is stopped, the Compare Listing Menu will
! be displayed.

1

QUTPUT 707;":START"

OUTPUT 707;":STOP™

OUTPUT 7C7;":MENU 2,10

'

! R L R L N A A A T A A S TR T T T T LT XN E R AT TR TR TE S

! Dimension strings in which the compare find query (COMPARE:FIND?)

! enters the line numbers and error numbers.

!

DIM Line$[20]

014 Error$ [4]

DIM Commna$ (1]

!

1 TRt T T s EATET AT TR T E LT AR T AL LT

! Display the Difference listing.

]

QUTPUT 707;":MACHINE1:COMPARE :MENU DIFFERENCE™

!
!”mm**mnmmmmmr
! Loop to query all 508 pessible errors.

]

FOR Error=1 T0 508
1

! Read the compare differences

i

QUTPUT 707;":MACHINEI:COMPARE:FIND? “&VALS(Error)

1

! TR R RN A N N T T T T T A N A A T T AT AR A AR R R Tkt
| Format the Error§ string data for display on the controller screen.
4

IF Errord3 THEN 60TO 1580

IF Error9 THEN GDTO 1550

1

ENTER 707 USING "#,1A";Ervor$

ENTER 707 USING "#,1A":Comma$

ENTER 707 USING "K";Line$

Error_return=IVAL{Error$,10)

If Error_return=0 THEN GOTO 1820

Program Examples HP 16550A
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1820
1530
1540
1550
1560
1570
1580
1580
1600
1510
1620
1830
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1780
1770
1780
1790
1800
1810
1820
1839
184¢
1850

HP 16550A

!

GOTO 1810

!

ENTER 707 USING "#,3A";Error$
ENTER 707 USING "K";L ine$

GOTD 1610
!

ERTER 707 USING "#,4A";Error$

ENTER 707 USING "K":Line$

!

! e L g ey T T S )
! Test for the last error. The error number of the last error is the same
} as the error number of the first number after the last error.

!

Error_Tine=IVAL({Line$,10)

IF Error_Tine=Error_TineZ THEN 60TO 1780

Error_lineZ=Error_line

AR T A AR T T T N AT AT A A A A T L T ATk T

Print the error mumbers and the cerresponding line numbers on the
controller screen.

b aem e s

PRINT "Error number ".Error,” is on line number ” Error_line
1

NEXT Error

!

PRINT

PRINT

PRINT "Last error found™
6070 1850

PRINT "No errors found™
1

1

END

Programming Reference
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Transferring This program uses the SYSTem:SETup query to transfer the

the Iog ic configuration of the logic analyzer to your controller. This program also
uses the SYSTem:SETup command to transfer a logic analyzer

aﬂalvzel’ configuration from the controller back to the logic analyzer. The

configuration configuration data will set up the logic analyzer according to the data. It

is useful for getting configurations for setting up the logic analyzer by the
controller. This query differs from the SYSTem:DATA query because it
only transfers the configuration and not the acquired data. The
SYSTem:SETup command differs from the SYSTem:DATA command
because it only transfers the configuration and not acquired data.

10 | wrrkonoorrek st SETJP COMMAND AND QUERY EXAMPLE *orresaa ialaind
20 ! for the HP 16550A
30 !
50 ! Create a buffer large enough for the block data. See page 16-8 for
55 ! maximum block length.
56 !
60 ASSIGN RBuff TOD BUFFER [170000]
70 !
80 t rxxrraxerwwreras INITIALIZE HPIB DEFAULT ADDRESS ** rrimsminrason
a0 !
100 REAL Address
110 Address=707
120 ASSIGK €Comm TO Address
130 !
140 CLEAR SCREEN
150 !
160 1 *rerxdrrawxx INTITIALIZE VARIABLE FOR NUMBER OF BYTES *ewrwwwiamnmix
170 ! The variable "Numbytes™ contains the number of bytes in the buffer.
180 1?
180 REAL Numbytes
200  Numbytes=0
210 ¢
220 1 * RE-INITIALIZE TRANSFER BUFFER PDINTERS mwiereimiwiricass
230 ¢
240 CONTROL @Buff,3;l
250 CONTROL @Buff,4:0
Program Examples HP 16550A
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260

270 | *ERAAAXLLEXERRATRE IR AL SEND THE SETUP QUERY AREEAXAKA TR E LT X AEARKAARARLNR
280  OUTPUT 707;":SYSTEM:HEADER ON”
280  QUTPUT 707;":SYSTEM:LONGFORM ON"
300 COUTPUT @Comm;"SELECT 2
310  OQUTPUT @Comm;":SYSTEM:SETUP?"
320 !
33D ! TRREEEEAS R T hihdkd ik ENTER THE BLOCK SETUP HEADER AEEREREEEEARE AR R KK
340 ! Enter the block setup header in the proper format.
50 !
360 ENTER @Comm USING "#,B";Byte
370 PRINT CHR$(Byte);
380 WHILE Byte<>35
390 ENTER @Comm USING "#,B";Byte
400 PRINT CHRS (Byte);
410 END WHILE
420 ENTER @Comm USING “#,B";Byte
430  PRINT CHR$(Byte):
440  Byte=Byte-48
450 IF Byte=1 THEN ENTER BComm USING "#,0";Numbytes
460 IF Byte=2 THEN ENTER BComm USING "#,DD";Numbytes
470  IF Byte=3 THEN ENTER @Comm USING "#,DDD";Numbytes
480 IF Byte=4 THEN ENTER @Comm USING “#,DDDD™;Numbytes
490 IF Byte=5 THEN ENTER €Comm USING ™#,DDDDD";MNumbytes
500 IF Byte=6 THEN ENTER @Comm USING "#,DDDDDD”;Numbytes
510 IF Byte=7 THEN ENTER GComm USING "#,DDDBODD™;MNumbytes
520 IF Byte=8 THEN ENTER @Comm USING "#,DDDDDDDD";Numbytes
530 PRINT Numbytes
540 !
550 | TAXAEEEEXETTXT X AN TS TRANSER THE SETUP EEETEREAAELT AL LR R AR AR AR EL A AT LT RT L
560 ! Transfer the setup from the logic analyzer to the buffer.
570 !
580 TRANSFER @Comm TO @Buff;COUNT Numbytes, WAIT
600 !
610 ENTER @Comm USING "-X":Length$
620 PRINT "LENGTH of Length string is";LEN{Length$)
630 !
640  PRINT "**** GOT THE SETUP ****"
€50 PAUSE
HP 16550A Program Examples
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660
670
680
630
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
B8O
890
840
910
820
930
940
950
960
970
980
950

1000

1 kkkxkkkdhkRRREA kAL REk SEND THE SETUP AAAEEEEXXEXXLET A AR TR ERTER AT X XL d

! Make sure buffer is not empty.

IF Numbytes=0 THEN
PRINT “BUFFER IS EMPTY™

G0TG 1170

END IF
!

! AEXLERREEXLXALRTEEXRL SEND THE SETUP COHMANB KEXEREEXXATXXEENR R AT REERLE

! Send the Setup command

OUTPUT @Comm USING “#,15A";":SYSTEM:SETUP #"
PRINT "SYSTEM:SETUP command has been sent”

PAUSE
!

} AEEERARXKELATEEXKRETRL SEND THE BLOCK SETUP AEREXAARAET R TR RRAITKEALTR AN

I Send the tlock setup header to the HP 1B6550A in the proper format.

Byte=LEN(VAL${Numbytes}}

QUTPUT @Comm USING "#,8";(Byte+48)

IF Byte=1 THEN
IF Byte=2 THEN
IF Byte=3 THEN
IF Byte=4 THEN
IF Byte=5 THEN
IF Byte=6 THEN
IF Byte=7 THEN
IF Byte=8 THEN
1

QUTPUT @Comm
QUTPUT @Comm
QUTPUT @Comm
QUTPUT @Comma
QUTPUT @Comm
QUTPUT EComm
QUTPUT @Comm
QUTPUT @Comm

USING
USING
USING
USING
USING
USING
USING
USING

", A" VALS (Rumbytes)

", AA™;VALS (Numbytes)
"#,AAA"; VALS (Numbytes)

¥, AAAA" ; VALS ( Numbytes )
"§,AAAAA™; VALS (Numbytes)
“#, AAAAAA"; VALS (Numbytes)
*# AAAAAAA":VALS(Numbytes)
“#, AAAAAAAA"; VAL S (Numbytes)

1 KRERREEEREXX TR AAREERETTE SAVE BUFFER POINTERS AAEEXAXXELEXEXAXXERERERTER

! Save the transfer buffer pointer so it can be restored after the

! transfer.
t

STATUS BBuff,5;

Program Examples
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1010
1020 ! Trensfer the setup from the buffer to the HP 1G5504.
130 !
1040 TRANSFER GBuff TO EComm:COUNT Numbytes,WAIT
1050 !
1060 1 wEEEEIAmARerrerexsarast RESTORE BUFFER POINTERS *rerwamsrssassrrawxssss
1070 ! Restore the transfer buffer pointer
1080 !
1030 COWTROL @Buff,5;Streg
1100 !
1110 | **Frawswatarssaaness SEND TERMIKATING LINE FEED ***etswssrrrsrrrezeass
1120 ! Send the terminating linefeed to properly terminate the setup string.
1130 !
1140 QUTPUT BComm;"™*
1150 !
1160 PRINT ™**** SENT THE SETUP ***=*
1170 END
HP 18550A Program Examples
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Transfe l'l’il‘lg This program uses the SYSTem:DATA query to transfer acquired data to

the logic

your controller. It is useful for getting acquired data for setting up the
logic analyzer by the controller at a later time. This query differs from the

analyzer SYSTem:SETup query because it traasfers only the acquired data.

acquired data

This program also uses the SYSTemDATA command to transfer the
logic analyzer data from the controller back to the jogic analyzer and load
the analyzer with the acquired data. The SYSTem:DATA command
differs from the SYSTem:SETup command because it transfers both the
configuration and the acquired data.

m’ You should always precede the SYSTem:DATA query and command with
Note J the SYSTem:SETup query and command if the acquired data depends on
a specific configuration. If you are only interested in the acquired data for
post processing in the controller and the data is not dependent on the
configuration, you can use the SYSTem:DATA query and command alone.

10 | FrErEraEskksakarax (ATA COMMAND AND QUERY EXAMPLE *wrws
20 ! for the HP 16530A
30 !
40 ! AEETAEREETERLTERERLT TR CREATE mnsFER BUFFER AEE XTI EER LT TEATTTTRARTY
S0 ! Create a buffer large enough for the block data. See page 16-1 for
55 ! maximum biock length.
56 !
60 ASSIGN €Buff TO BUFFER [17000(]
70 !
80 p amErEmameraeaxrar INTTIAL[7E HPIB DEFAULT ADDRESS *ressrsserrasmimmnins:
90 !
100 REAL Address
110  Address=707
120 ASSIGN &Comm TO Address
130 ¢
140 CLEAR SCREEN
150 ¢
160 1 *rwexwwwseess INTITIALTZE VARIABLE FOR NUMBER OF BYTES *= ==
170 ! The variable “Numbytes™ contains the number of bytes in the buffer.
180 ¢
Program Examples HP 16550A
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190 REAL Numbytes
200 Numbytes=D
210 !
220 ) werwwkkEawaaxx pELINITIALIZE TRANSFER BUFFER POINTERS *resaraadaxxaiasst
230 !
240 CONTROL @Buff,3:1
250 CONTROL €Buff,4;C
260 !
270 ! Et bt b e b st el o by Ty SEuD THE DATA QUERY AAEEAEELTEL TR AR LT RT TR XL E
280  OUTPUT 707;":SYSTEM:MEADER ON™
290 OQUTPUT 707;":SYSTEM:LONGFORM DN"
300 OUTPUT @Comm;"SELECT 2"
310 DUTPUT @Comm;":SYSTEM:DATAZ?"
320 !
330 | ORAEEREAE TR R AT ENTER THE BLOCK DATA HEADER ***aassmkmwmrtaiiiats
340 ! Enter the block data header in the proper format.
s !
360 ENTER EComm USING "#,B";:Byte
370  PRINT CHR$(Byte);
380 WHILE Byte<>35
390 ENTER @Comm USING ™#,8";Byte
400 PRINT CHRS{Byte);
410 END WHILE
420 ENTER ®Comm USING "#,B";Byte
430  PRINT CHR$[Byte);
440 Byte=Byte-48
450 IF Byte=l THEN ENTER @Comm USING "#,D";Numbytes
460 IF Byte=2 THEN ENTER €Comm USING “#,DD";Numbytes
470 IF Byte=3 THEN ENTER @Comm USING "#,DDD";Numbytes
480 IF Byte=4 THEN ENTER GComm USING “#,DDDD";Numbytes
430 IF Byte=5 THEN ENTER €Comm USING "#,DDDDD™;Numbytes
500 IF Byte=6 THEN ENTER @Comm USING "#,DDDDDD";Numbytes
510 IF Byte=7 THEN ENTER &Comm USING "#,DDDDDDD";Numbytes
6§20 IF Byte=8 THEN ENTER €Comm USING "#,DDODODDD™;Numbytes
530  PRINT Numbytes
540 !
550 ! AEEETEERTKAXILTR TR KT TRANSER THE DATA ZARTARARAETREEEELARAEX AL AN RR
560 ! Transfer the data from the logic anmalyzer to the buffer.
570 !
580 TRANSFER @Comm TO @Buff;COUNT Numbytes, WAIT
800 !
HP 16550A Program Examples
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610 ENTER #Comm USING “-K";Length$
620 PRINT "LENGTH of Length string is";LEN(Length$§)

630 !

640  PRINT "**** GOT THE DATA *=**"

650  PAUSE

GE0 | ERRARRRREARARAAKELAEE GEND THE DATA *¥Arswssrad s danma s AT adaaaasess

670 ! Make sure buffer is not empty.
680 1

§90  iF Numbytes=0 THEN

700 PRINT “BUFFER IS EMPTY"

710 GOTO 1170

7e0 END IF

730 !

740 1 ZEEXETEXEXAAXLTATXRE R RER SEND THE DATA COMHAND TEEXXXKAEETEREAAEREEE L ERE
750 ! Send the Setup command

760 !

770 OUTPUT €Comm USING "#, 14A";":SYSTEM:DATA #"
780  PRINT "SYSTEM:DATA command has been sent”

790  PAUSE

00 i

810 1 AAEEEEELEXEERX XTI KR & SEND THE BLOCK DATA AxEEEXERAAEAERERRRTE e LRk Ahx
B20 ! Send the block data header to the HP 16550A in the proper format.

B30 !

840  Byte=LEN(VAL${Numbytes))

850 QUTPUT @Comm USING "#,B";(Byte+48)

860 IF Byte=! THEN OUTPUT @Comm USING "#,A";VAL$(Numbytes)

870 IF Byte=2 THEN QUTPUT @Comm USING “# AA";VALS (Numbytes)

880 IF Byte=3 THEN OUTPUT @Comm USING "#, AAA"; VALS [Numbytes)

890  IF Byte=4 THEN QUTPUT @Comm USING "# AAAY VAL (Numbytes)

900  IF Byte=5 THEN OUTPUT @Comm USING "#, AAAAA™ ; VALS (Numbytes)
910 IF Byte=6 THEN QUTPUT @Comm USING "#,AAAAAA™;VALS(Numbytes)
920  IF Byte=7 THEN OUTPUT @Comm USING "#, AAAAAAA":VALS(Numbytes)
930 If Byte=8 THEN OUTPUT @Comm USING "# AAAAAAAA™;VALS(Numbytes)

940 !
950 AEETEXETEEXXX XL XA XA ALRREE SAVE BUFFER POINTERS AKX EREREREETRAEERE LA NEE
860 Save the transfer buffer pointer so it can be restored after the

]
!
8970 ! transfer.
980 !

990  STATUS @Buff,5;Streg
600 !

Program Examples HP 16550A
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1010 )} FrmAwwmmmsmaxaaws TRANSFER DATA TO THE HP 16550 *wewsrssmamirmoaes
1020 ! Transfer the data from the buffer to the HP 15550A.

1030 !

1040 TRANSFER @Buff TO @Comm;COUNT Numbytes,WAIT

1050 !

1060 { ***==wrrzrseazswxdrsss RESTORE BUFFER POINTERS *trrwrimrortiasasisss
1070 ! Restore the transfer buffer pointer

1080 !

1080 CONTROL @Buff,5;Streg

1100

1110 FEETETEETRETTTIXCTLT OEND TERMINATING LINE FEED *oimrwssraaresaaszaies

!
!
1120 ! Send the terminating linefeed to properiy terminate the data string.
1130 !

1140 OUTPUT eComm;"™"

1150 !
1160 PRINT "**** SEKT THE DATA ****"

1170 END

HP 16550A Program Examples
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Checking for
measurement
completion

420

430
440 ! complete condition.
450 ¢
460  OUTPYT 707;":SYSTEM:HEADER OFF"
470  OQUTPUT 707;":SYSTEM:LONGFORM OFF"
480 !
430 Status=0
500  OUTPUT 707;":MESEZ 1"
510 CUTPUT 707;":MESR27?™
520 ENTER 707;Status
530 !
540 ! Print the MESR register status.
550 ¢t
560 CLEAR SCREEN
570  PRINT "Measurement complete status is “;Status
£80 PRINT "0 = not compiete, 1 = complete™
590 ! Repeat the MESR query until measurement is complete.
600 WAIT 1
610 IF Status=1 THEN &0TD &30
620 GOTO 516
630 PRINT TABXY(3(,15);"Measurement is complete”
640 !
650 END
Program Examples
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This program can be appended to or inserted into another program when
you need to know when a measurement is complete. Ifit is at the end of a
program it will tell you when measurement is complete. If you insert it
into a program, it will halt the program until the current measurement is

complete. In this example, the module installed in slot B is being checked

for measurement complete.

This program is also in the state analyzer example program in "Making a
State Analyzer Measurement” on pages 17-7 and 17-8. It is inciuded in the
state analyzer example program to show how it can be used in a program
to halt the program until measurement is complete.

| EREREEREEAawswssas CHECK FOR MEASUREMENT COMPLETE

! Enable the MESR register and query the register for 2 measurement

HP 16550A
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Send ing This program example contains the steps required to send a query to the

queries to the

logic analyzer. Sending the query alone only puts the requested
information in an output buffer of the logic analyzer. You must foliow the

Iogic analyzer query with an ENTER statement to transfer the query response to the

controller. When the query response is sent to the logic analyzer, the
query is properly terminated in the logic analyer. If you send the query
but fail to send an ENTER statement, the logic analyzer will display the
error message "Query Interrupted” when it receives the next command
from the controller, and, the query response is lost.

20 ! for the HF 15550A Logic Analyzer
30 !
40 ! AT LT LT LT LR E GPTIO“AL AXTEE AT AT A AR T LT ETE
50 ! The foilowing two limes turn the headers and longform on so
60 ! that the guery name, in its long form, is included in the
70 ! query response.
&0 !
90 ! EAEXERETFXLE LK NDTE TEEETEATE T T4,
100 ! If your query response includes real
116 ¢ or integer numbers that you may want
120 ! to do statistics or math on later, you
130 1 should turn both header and longform
140 ! off so only the number is returned.
150 L iitiinllalaieiakeiieioialaloiaolabeddodatuis ikl
160 |
170 QUTPUT 707;":SYSTEM:HEADER ON"
180 OUTPUT 707;":SYSTEM:LONGFORM ON™
190 1t
200 ! mmmm*m::z:t*wmwmmm
21¢ ! Select the slot in which the HP 16550A is located.
220 !
230 OUTPUT 707;":SELECT 2"
240 !
20 A A AT AR L A A AR T A TA RS S THR TR
260 ! Dimension a string in which the query response will be entered.
270 !
HP 16550A Program Examples
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280 DIM Query$[100]
2%¢c !
300 !
310 ! Send the guery. In this example the MENU? query is sent. All

320 ! queries except the SYSTem:DATA and SYSTem:SETup can be sent with

330 ! this program.

AR A R A A T N T T T AT R R T Tk At 2 e R A

340 !

350  QUTPUT 707;"MENUZ"

360 !

370 ! B T L Attt

380 ! The two lines that follow transfer the query response from the
380 ! query buffer to the controller and then print the response.
400 !

410 ENTER 707;Query$

420  PRINT Query$

430 !
440 !
450 END
Program Examples HP 16550A
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command

A

ACCumulate command/query, 8-5, 9-4, 13-7
ACQMode command/query, 13-4

ACQuisition command/query, 6-8, 8-6, 12-8, 13-8
Analyzer 1 Data Information, 16-5

Analyzer 2 Data Information, 16-6

ARM command/query, 3-5

ASSign command/query, 3-6

B

BASE command, 15-4

Block data, 16-2

Block length specifier, 16-2

Block length specifier, 16-3, 16-9

BRANCch command/query, 6-9 - 6-11, 12-9 - 12-11

C

CARDcage query, 1-4

CENTer command, 8-7, 13-9

chart display, 9-1

CLEar command, 6-12, 10-4, 12-12

CLOCk command/query, 5-5

CLRPattern command, 7-7, 88, 13-10, 14-7
CLRStat command, 8-9, 13-11

CMASk command/query, 10-5

COLumn command/query, 7-6, 14-6

HP 16550A
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ACCumulate, 8-5, 9-4, 13-7
ACQMode, 114
ACQuisition, 6-8, 12-8
ARM, 3-5

ASSign, 3-6

BASE, 154

BRANGh, 6-9, 12-9
CENTer, 8-7,13-9

CLEar, 104

CLOCK, 5-5

CLRPFattern, 7-7, 8-8, 13-10, 14-7
CLRStat, 8-9, 13-11
CMASK, 10-5

CQOLumn, 7-6, 14-6
COMPare, 10-3

COPY, 10-6

DATA, 10-7, 16-2

DELay, 4-5, 8-10, 13-12
FIND, 6-13, 12-13
GLEDge, 12-15

HAXis, 9-5

INSert, 4-6, 8-11, 13-13
LABel, 5-6,11-5
LEVelarm, 3-7

LINE, 4-8, 7-9, 10-10, 14-9
MACHine, 2-5, 34
MASTer, 5-8

MENU, 1-5, 10-11
MESE, 1-12

MINus, 4-9, 13-15
MMQOQDe, 7-10, 13-16, 14-10
Module Level, 2-1
NAME, 3-8

OCONdition, 13-17, 14-11
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command (continued)
OPATtern, 7-11, 13-18, 14-12
OSEarch, 7-12, 13-20, 14-13

_ OTAG, 7-14, 14-15

OTIMe, 4-11, 13-21
OVERIay, 4-12, 7-15, 13-22
PATTern, 15-5
PLUS, 4-13, 13-23
PRING, 1-6
RANGe, 414, 6-14, 8-12, 10-12, 12-16, 13-24,
15-6
REMove, 4-15, 5-12, 7-16, 8-13, 11-7, 13-25,
14-16, 15-7
REName, 3-9
RESource, 3-10
RMODe, 1-6
RUNT1, 7-17, 10-13, 13-26, 14-17
SCHart, 9-3
SELect, 1-2, 1-5
SEQuence, 6-16, 12-18
SET, 10-15
SETup, 16-9
SFORmat, 54
SLAVe, 5-15
SLISt, 7-5
SPERiod, 12-19, 13-28
STARt, 1-5
STOP, 1-5
STOReg, 6-17
SWAVeform, 8-4
SYMBol, 15-3
SYSTem:DATA, 16-1- 16-3
SYSTem:PRINt, 1-6
SYSTem:SETup, 16-1, 16-14
TAG, 6-18
TAKenbranch, 6-19, 3-14
TCONTtrol, 6-20, 12-20
TERM, 6-21, 12-21
TFORmat, 11-3
THReshold, 5-18, 11-§
TIMER, 6-22, 12-22

Index-2

command (continued)

TLISt, 14-5

TPOSition, 6-23, 8-15, 12-23, 13-32

TYPE, 3-11

VAXis, 9-6

WIDTh, 15-8

WLISt, 2-6, 44

XCONdition, 13-34, 14-22

XPATtern, 7-25, 13-36, 14-25

XSEarch, 7-26, 13-38, 14-26

XTAG, 7-28, 14-28

XTIMe, 4-18, 13-39
Command Set Organization, 1-7
compar¢ program example, 17-9
COMPate selector, 10-3
COMPare Subsystem, 10-1
Complex qualifier, 6-11, 12-11
COPY command, 10-6

D

DATA, 16-2
Data and Setup Commands, 16-1
Data block
Analyzer 1 data, 16-6
Analyzer 2 data, 16-7
Data preamble, 16-5
Section data, 16-5
Section header, 16-5
DATA command/query, 10-7 - 10-8
Data preamble, 16-5
DATA query, 7-8, 14-8
DELay command/query, 4-5, 8-10, 13-12

E

Examples program, 17-1
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MENU command, 10-11
MESE command/query, 1-12
F MESR query, 1-14
MINus command, 4-9, 13-15
MMEMory Subsystem, 1-6
Fmeg commalnociquery, 6-13, 12-13 - 12-34 MMODe command/query, 7-10, 13-16, 14-10
query, Module Level Commands, 2-1
Module Status Reporting, 1-11

G
N
GLEDge command/query, 12-15
NAME command/query, 3-8
H

0
HAXis command/query, 9-5

OCON(dition command/query, 13-17, 14-11
1 OPATtern command/query, 7-11, 13-18 - 13-19,
14-12
OSEarch command/query, 7-12, 13-20, 14-13
INSert command, 4-6 - 4-7, 8-11, 13-13 - 13-14 OSTate query, 4-10, 7-13, 14-14

INTermodule Subsystem, 1-6 OTAG command/query, 7-14, 14-15
OTIMe command/query, 4-11, 13-21
OVERIlay command, 4-12, 13-22
L OVERIlay command/query, 7-15
LABel command/query, 5-6 - 5-7, 11-5- 11-6 P

LEVelarm command/query, 3-7
LINE command/query, 4-8, 7-9, 10-10, 14-9
PATTern command, 15-5
PLUS command, 4-13, 13-23
M Preamble description, 16-5
program example
checking for measurement complete, 17-22

MACHine selector, 2-5, 3-4 compare, 17-9

MACHine Subsystem, 3-1 sending queries to the logic analyzer, 17-23
MASTer command/query, 5-8 state analyzer, 17-5

measurement complete program example, 17-22 SYSTem:DATA command, 17-18

MENU, 1-5 SYSTem:DATA query, 17-18
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program example (continued)
SYSTem:SETup command, 17-14
SYSTem:SETup query, 17-14
timing analyzer, 17-2
transferring the logic analyzer configuration,14
transferring logic analyzer acquired data, 17-18
Program Examples, 17-1

Q

query
ACCumulate, 8-5, 9-4, 13-7
ACQMode, 11-4
ACQuisition, 6-8, 12-8
ARM, 3-5
ASSign, 3-6
BRANCch, 6-9, 12-9
CARDcage, 14
CLOCK, 5-5
CMASK, 10-5
COLumn, 7-6, 14-6
DATA, 7-8, 10-7, 14-8, 16-2
DELay, 4-5, 8-10, 13-12
ERRot, 1-6
FIND, 6-13, 10-9, 12-13
GLEDge, 12-15
HAXis, 9-5
LABel, 5-6, 11-5
LEVelarm, 3-7
LINE, 4-8, 7-9, 10-10, 14-9
MASTer, 5-8
MENU, 1-5
MESE, 1-12
MESR, 1-14
MMODe, 7-10, 13-16, 14-10
NAME, 3-8
QCONdition, 13-17, 14-11
OPATtern, 7-11, 13-18, 14-12
OSEarch, 7-12, 13-20, 14-13
OSTate, 4-10, 7-13, 14-14

Index-4

query {continued)

OTAG, 7-14,14-15

OTIMe, 4-11, 13-21

PRIN, 1-6

RANGe, 4-14, 6-14, 8-12, 10-12, 12-16, 13-24
REName, 3-9

RESource, 3-10

RMODe, 1-6

RUNTI, 7-17, 10-13, 13-26, 14-17
SEQuence, 6-16, 12-18

SETup, 16-14

SLAVe, 5-15

SPERiod, 12-19, 13-28

STORe, 6-17

SYSTem:DATA, 16-2
SYSTem:ERRor, 1-6
SYSTem:PRINt, 1-6
SYStem:SETup, 16-9

TAG, 6-18

TAKenbranch, 6-19, 8-14
TAVerage, 7-19, 13-29, 14-18
TCONitrol, 6-20, 12-20

TERM, 6-21, 12-21

THReshold, 5-18, 11-8

TIMER, 6-22, 12-22
TMAXimum, 7-20, 13-3¢, 14-19
TMINimum, 7-21, 13-31, 14-20
TPOSition, 6-23, 8-15, 12-23, 13-32
TYPE, 3-11

VAXis, 9-6

VRUNs, 7-22, 13-33, 14-21
XCONdition, 13-34, 14-22
XOTag, 7-23,14-23

XOTime, 4-16, 7-24, 13-35, 14-24
XPATtern, 7-25, 13-36, 14-25
XSEarch, 7-26, 13-38, 14-26
XSTate, 4-17, 7-27, 1427
XTAG, 7-28,14-28

XTIMe, 4-18, 13-39

query program example, 17-23
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R

RANGe command, 15-6

RANGe command/query, 4-14, 6-14 - 6-15, 8-12,

10-12, 12-16 - 12-17, 13-24

REMove command, 4-15, 5-12, 7-16, 8-13, 11-7,

13-25, 14-16, 15-7

REName command/query, 3-9
RESource command/query, 3-10
RMODe, 1-6

RUNTiIl command/query, 7-17 - 7-18, 10-13 - 10-14,

13.26 - 13-27, 14-17

S

SCHart selector, 9-3

SCHart Subsystem, 9-1

Section data, 16-5

Section data format, 16-2

Section header, 16-5

SElLect, 1-5

SELect command, 1-2

SEQuence command/query, 6-16, 12-18
SET command, 10-15

SETup, 16-9

SFORmat selector, 5-4

SFORmat Subsystem, 5-1

SLAVe command/query, 5-15

SLISt selector, 7-5

SLISt Subsystem, 7-1

SPERiod command/query, 12-19, 13-28
STARt, 1-5

state analyzer program example, 17-5
STOP, 1-5

STORe command/query, 6-17
STRace selector, 6-7

STRigger selector, 6-7

HP 16550A
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STRigger/STRace Subsystem, 6-1
STTRace selector, 12-7
Subsystem
COMPare, 10-1
MACHige, 3-1
SCHart, 9-1
SFORmat, 5-1
SLISt, 7-1
STRigger/STRace, 6-1
SWAVeform, 8-1
SYMBol, 15-1
TFORmat, 11-1
TLISt, 14-1
TTRigger/TTRacg, 12-1
TWAVeform, 13-1
WLISt, 41
SWAVeform selector, §-4
SWAVeform Subsystem, 8-1
$YMBol selector, 15-3
SYMBol Subsystem, 15-1
Syntax Diagram
COMPare Subsystem, 10-2
MACHine Subsystem, 3-2
Module Level Commands, 2-3
SCHart Subsystem, 9-2
SFORmat Subsystem, 5-1 - 5-2
SLISt Subsystem, 7-2
STRigger Subsystem, 6-2
SWAVeform Subsystem, 8-2 - 8-3
SYMBol Subsystem, 15-2
TFORmat Subsystem, 11-2
TLISt Subsystem, 14-2
TTRigger Subsystem, 12-2
TWAVeform Subsystem, 13-2 - 13-3
WLISt Subsystem, 4-2 - 4-3
SYSTem:DATA, 16-2
SYSTem:DATA command program example,
17-18
SYSTem:DATA query program exampie, 17-18
SYSTem:ERRor, 1-6
SYSTem:PRIN, 1-6

Index-5



SYStem:SETwup, 16-14 - 16-15

SYSTem:SETup command program example, 17-14

SYSTem:SETup query program example, 17-14

T

TAG command/query, 6-18
TAKenbranch command/query, 6-19, 8-14
TAVerage query, 7-19, 13-29, 14-18
TCONTtrol command/query, 6-20, 12-20
TERM command/query, 6-21, 12-21
TFORmat selector, 11-3

TFORmat Subsystem, 11-1
THReshold command/query, 5-18, 11-8
time tag data description, 16-8

TIMER. command/query, 6-22, 12-22
timing analyzer program example, 17-2
TLISt selector, 14-5

TLISt Subsystem, 14-1

TMAXimum query, 7-20, 13-30, 14-19
TMINimum query, 7-21, 13-31, 14-20
TPOSition command/query, 6-23, 8-15, 12-23, 13-32
TTRigger selector, 12-7
TTRigger/TTRace Subsystem, 12-1
TWAVeform selector, 13-6
TWAVeform Subsystem, 13-1

TYPE command/query, 3-11

Vv

VAXis command/query, 9-6
VRUNs query, 7-22, 13-33, 14-21

Index-6

W

WIDTh command, 15-8
WLISt selector, 2-6, 4-4
WLISt Subsystem, 4-1

X

XCONdition command/query, 13-34, 14-22
XOTag query, 7-23,14-23

XOTime query, 4-16, 7-24, 13-35, 14-24
XPATtern command/query, 7-25, 13-36 - 13-37,
14-25

XSEarch command/query, 7-26, 13-38, 14-26
XSTate query, 4-17, 7-27, 14-27

XTAG command/query, 7-28, 14-28

XTIMe command/query, 4-18, 13-39
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