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Product This Hewlett-Packard product has a warranty against defects in material
Na rranty and workmanship for a period of three years 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 travel 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 expenscs.

For products returned to Hewlett-Packard for warranty service, the Buyer
| shall prepay shipping charges to Hewlett-Packard and Hewlett-Packard
oo, 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. '

Limitation of Warramty 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.
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Exclusive Remedies THE REMEDIES PRCOVIDED 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.

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

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

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

Safety 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.
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Programming the | 1

HP 16520A/16521A

introduction

This manual combined with the HP 165004 Programmiing Reference
manual provides you with the information needed to program the HP
16520A/HP 16521 A pattern generator module. Each module has its own
manual to suppiement the mainframe manual since not all mainframes will
be configured with the same modules.

About This
w Manual

www.valuetronics.com

This manual is organized into six chapters. The first chapter contains:

General information and instructions to help vou get started

Mainframe system commands that are frequently used with the
pattern generator module

HP 16520A/HP 16521A Pattern Generator command tree

Alphabetic command-to-subsystem directory

Chapter two contains the module level commands. Chapters three
through six contain the subsystem commands for the pattern generator.

Chapter six contains the Symbol Subsystem.

Error messages for the HP 16520A are included in generic system error
messages and are in the AP 165004 Programming Reference manual.

- Programming the HP 16520A
1-1



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

R

Prog ramming This section introduces vou to the basic command structure used 1o

the HP 16520A program the pattern generator. Also included is an example program that
uses the two pods of the master card. ~

Pattern

Generator

Selecting the Module

Programming the
Pattern Generator

Before you can program the pattern generator, vou must first “select” it,
otherwise, there is no way to direct your commands to the pattern
generator.

To select the module, use the system command :SELect, followed by th
numeric reference for the slot location of the pattern generator{1...5 rei...
to slot A...E respectively). For example, if the pattern gencrator muster
card is in slot E, then the command:

:SELect 5

would select this module. For more information on the sciect command,
refer to the HP 16500A Programming Reference Manual. '

A typical pattern generator program includes the following tasks:

select the appropriate module

set program parameters

define a pattern generator program
run the pattern generator program

® ® & ¢

Programming the HP 16520A
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Program Comments
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The following example program generates a pattern using the two output
pods of the master card:

10 QUTPUT 3O SELECT 1*

20 QUTPUT X00(" FORMAT:REMOVE ALL"

30 OUTPUT X0 FORMAT-LABEL 1 'A',POSITIVE,127,0°
40 OUTPUT XXX FORMAT:LABEL 'B".POSITIVE,0,285"
50 QUTPUT X0 LIST:REMOVE ALL®

80 OUTPUT 00 =:LIST:PROG 1.NOOP,'#H7F' '#HFF™
70 QUTPUT 00" RMODE REPETITIVE"

80 OUTPUT X0 START"

S0 END

Note

The three Xs (XXX) after the QUTPUT statement in the above
example rcfer 1o the device address required for programming
over either HP-IB or RS-232-C. Refer to your controller manual
and programming language reference manual for information on
initializing the interface.

Line 10 selects the pattern generator in slot A

Line 20 removes all labels previously assigned

Line 30 assigns label "A’, the output polarity and defines active channels of
pod A3 ,

Line 40 assigns label ‘B’ and defines active channels of pod A2

Line 50 removes all program lines

Line 60 lists the first line of the pattern generation program. Channel data
may be specified in binary, octal, decimal, hexadecimal.

Line 70 Sets the RMODE to repetitive. If the program is to be run only
once, select the :RMODE SINGLE command.

Line 80 Starts the program.

For more information on the specific pattern generator commands, refer
to chapters two through six of this manual.

Programming the HP 16520A
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Mainframe These commands are part of the HP 16500A mainframe system and are
m mentioned here only for reference. For more information on these
Commands commands, refer to the HP 165004 Programming Reference manual,

CARDcage? The CARDcage query returns a string which identifies the modules that
Query are installed in the mainframe. The returned string is in two parts. The
first five two-digit numbers identify the card type. The identification
number for the HP 16520A pattern generator is 21 and the HP 16321A
identification number is 22. A "-1"in the first part of the string indicates
no card is mstalled in the slot.

The five single-digit numbers in the second part of the string indicate in
which slots cards are installed and where the master card is located.

Example:  11,12-1,-1,31,1,1,0.0.5

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

The next group of numbers (1,1,0,0,5) indicate that a two card module is
installed in slots A and B with the master card in slot A. The "0" indicates
an empty slot or the module software is oot recognized or not loaded.
The last digit (5) in this group indicates a single module card is loaded in
slot E. Complete information for the CARDcage query is in the HP
165004 Programming Reference manual.

Programming the HP 165204
14
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MENU
Command/guery

"

SElLect
Command/query

STARt
Command

STOP
Command

RMQDe
Command/query

: \‘N:m-""
1’"
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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 (defauits to 0 if not specified).
The query returns the currently selected (and displayed) menu.

For the HP 16520A/HP 16521A Pattern generator:

X,0 - Format Menu
X,1 - Listing Menu
X,2 - Macro 1 Menu
X,3 - Macro 2 Menu
X, 4 - Macro 3 Menu
X5 -Macro 4 Menu

® & & @ & &

X = slot number that contains the pattern generator master card.

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. Parameters -1 and -2 select
software options 1 and 2. The SELect query returns the currently selected
module.

The STAR! command starts the specified module or intermodule. If the
specified module is configured for intermodule, STAR! 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.

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

Programming the HP 16520A
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The SYSTem:ERRor query returns the oldest error in the crror queuc. In

SYSTem:ERRor?

Query  order to return all the errors in the error queue, a simple FOR/NEXT
loop can be written to query the queue until all errors arc returned. Once!
all errors are returned, the queue will return zeros.

SYSTem:PRINt The SYSTem:PRINt command initiates a print of the screen or listing
Command/query  buffer over the current printer communication interface. The
SYSTem:PRINt query sends the screen or listing buffer data over the
current controller communication interface.
MMEMory The MMEMory Subsystem provides access to both internal disc drives | of
Subsystem loading and storing configurations.
INTermodule The INTermodule Subsystem commands are used to specifly intermodule
Subsystem  arming between multiple modules.
|

Command Set
Organization

The command set for the HP 16520A is divided into four separate
subsystems. The subsystems are: FORMat, LISTing, MACRo, and the
SYMBol subsystem. Each of the subsystems commands are covered in
their individual chapters starting with chapter 2.

Each of these chapters contains a description of the subsystem, syntax
diagrams and the commands in alphabetical order. The commands are
shown in longform and shortform using upper and lowercase letters. For
example, FORMat indicates that the longform of the command is '
FORMAT and the shortform is FORM. Each of the commands contain a’
description of the command and its arguments, the command syntax, and
a programming example.

Figure 1-1 is the command tree for the HP 16520A paltern generator
module.

Programming the HP 16520A
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SELECT X
| !
Module Level FORMat LISTing MACRO ZYMBo!
STED | COLumn PROGr om BASE
RESume | PROGr om REMove RANGe
CLOCk REMove PATTern
DIVide REMove
A H
ooy STRobe ; B? WIDTh
“ ERiodg
j: DELay PEMov e
wIDTh oove
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i X)=8L0T NUMBER THAT CONTAINS TIMEBASE CARD

SELECYT @=SYSTEM
SELECT 1=8L0OT
16520/8L02 SELECT 2=SL07
SELECT 3=8LOT
SELECT 4=5LCT
SELECT 5=5L07

A v A 4

Figure 1-1. HP 165204/HP 165214 Command Tree

, . Programming the HP 16520A
' | 1-7

www.valuetronics.com



Table 1-1. Alphabetical Command to Subsystem Dircctory.

Programming the HP 16520A
1-8
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Module Status
Reporting
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Each module reports its status to the Module Event Status Register
(MESR < N >) which in turn reports to the Combined Event Status
Register (CESR) in the HP 16500A mainframe (see AP 165004
Programming Reference manual). The Module Event Status Register is
enabled by the Module Event Status Enable Register (MESE<N>).

The following descriptions of the MESE <N > and MESR<N>
commands provide the module specific information needed to enable and

interpret the contents of the registers

Modutlte Event
Stotus Register

Y

Comp.ned
Event Staotus Register

!
i
Y

Stotus Bytle Regis{cr

TSI BLL

Modutle

Mainfrome

Figure 1-2. Module Status Reporting

Programming the HP 165204
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MESE<N>

MESE<N>

Command Syntax:

where:

<N>
< enable_mask>

Exarmple:

command/quer

The MESE < N> command sets the Module Event Status Enable regisic,
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 register; a zero will disable the bit. :

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

The MESE query returns the current setting.

Refer to table 1-2 for information about the Module Event Status regisicr
bits, bit weights, and what each bit masks in the module. Complete
information for status reporting is in the AP 165204 Programming
Reference manual.

:MESE < N> <enable_mask >

n= {1]213]4]5} number of siot in which the module resides
= integer 0 to 255 ‘

QUTPUT X0 MESES 27

Programming the HP 165204

= 1-10
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MESE<N>
Query Syntax: MESE<N>7?
Returned Format:  [MESE] <enable_mask> <NL>
Example: 10 OUTPUT XXGMESE2?"
20 ENTER XXX: Mes
30 PRINT Mes
40 END
Table 1-2. Module Event Status Enable Register
Module Event Stotus Enapie Register
(A 1" enobles the MESR bit)
gIY WEIGHT ENABLES
-, 7 128 NCT USED
; € g4 NGT USED
5 32 NOY USED
< 6 NOT USED
3 8 NOT USED
2 4 NOT USED
1 2 NOT USED
2 1 - RUN COMPLETE

165207804

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

: Programming the HP 165204
1-11
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MESR<N>

MESR<N>

Query Syntax:

Returned Format:

quer

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

Note

Reading the register clears the Module Event Status Register.

Table 1-3 shows each bit in the Module Event Status Register and their bit
weights for this module. When you read the MESR, the value returned is
the total bit weights of all bits that are high at the time the register is read.

The parameter 1...5 refers to the module in slot A...E respectively.

MESR<N>?

[MESR} < status > <NL>

where:
<N> = {1]2|3}4]5} number of slot in which the module resides
<status> = 010285
Example: 10 OUTPUT XXX MESR2?"

20 ENTER XXX; Mer

30 PRINT Mer

40 END

Programming the HP 16520A

. 1-12
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MESR<N>
Table 1-3. Module Event Status Register
Moguie Event Stotus Regester
817 WE IGHT CONDITICH
7 128 NOT USED
& 64 NOT USED
5 32 NOT USED
4 15 NOT USED
3 . B NOT USED
2 4 NOT USED
1 2 NOT USED
8 3 1=RUN COMPLETE
T, G:RUN NO? COMPLETE
3
e 18520705
Note

The MESR bit will be set at the end of the program or if a
BREAK instruction is encountered within the program.

Programming the HP 16520A
1-13
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Module Level Commands 2

The Module Level Commands control the operation of pattern generator
programs. The two Module Level Commands are STEP and RESume.
Refer to figure 2-1 for the Module Level Syntax Diagram.

— -

T )
M

;

i
E‘STEPH tount ' 2

£

ey

3 -
TER?
. STE F =
P —

i

%

[ STEP FSTcte )

i

P ]

e RESume }
\_....../ 5820, 5X04

count = an integer from 1 to 999, specifving number of program lines

Figure 2-1. Module Level Syntax Diagram

4

_,;__7 ) ’ Module Level Commands
2.1
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STEP

Command Syntax:
For the STEP command
Example:

Command Syntax:

For STEP Count
command

where;

< COunt>

Example:

Module Level Commands
2-2

www.valuetronics.com

Command/Query

The STEP command consists of four parts: the STEP command. the
STEP Count command, the STEP query, and the STEP FSTate
command .

The STEP command causes the pattern generator to step through the
number of program lines specified by the STEP Count command. The
valid program line range for the STEP Count command is from 1 to 999.
The STEP count query returns the current count.

The STEP FSTate (step first state) command allows you to return to
program line 0 of the current program.

:STEP

QUTPUT XXX STEP"

STEP <count>

= an integer from 1 to 998, specitying the number of program lines,

QUTPUT X0 STEP 20”



Ty

STEP

S
Query Syntax: :STEP?

Returned Format: [STEP] <count>

Example: 10 DIM Sc$[100]
20 OUTPUT XX STEP?"
30 ENTER XXX 5c$
40 PRINT Sc$
50 END

Command Syntax:
For STEF FSTate :STEP FSTate
command:

o Example: OQUTPUT XXX STEP FSTATE"

Module Level Commands
2.3
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RESume
R
RESume Commant

When the pattern generator encounters a BREAK instruction, program
cxecution is halted. The RESume command aliows the program to
continue until another BREAK instruction is encountered, or until the
end of the program is reached.

Command Syntax: :RESume

Example: OQUTPUT XXX;*:RESUME"

Module Level Commands
2.4
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introduction

Strobe
,% Sublevel Set

)
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FORMat Subsystem 3

The commands of the Format subsystem control the pattern gencrator
values such as data output rate, strobe width and delay, and the channels
that you want to be active. The Format subsystem also lets you specify the
ctock source and allows you to group channels together under a common,
user - defined name. Refer to Figure 3-1 for the Format subsystem syntax
diagrams.

The commands of the Strobe sublevel are part of the Format subsystem
and are used to set the strobe delay and strobe width.

Each pattern generator master card has three strobe outputs. The strobe
outputs are data channels with selectable pulse width and pulse delay.
While standard data channels can change state only at the start of an
output clock cycle, strobes can change state after the clock transition or
can change state in the middle of a clock cycle.

If the polarity of a strobe channel needs to be changed, use the LABEL
command. To specify the polarity of strobe channels individually, rcname
each strobe under a different label.

FORMat Subsystem
3-1
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P/O Figure 3-1. Format Subsystem Syntax Diagram

- FORMat Subsystem
3-2
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f
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l
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_ label name = a string of up to 6 alphanumeric characters

chan_assignment = an integer from 010 255

clock period = a real number from 20 ns through 200 us

user_level = g voltage level from -9.9Vto + 9.9V

delay_arg = a real number specifving strobe delay time

width_arg = a real number specifying strobe width

16520/8X03

b,

P/Q Figure 3-1. Format Subsystem Svntax Diagram

FORMat Subsystem
3-3
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CLOCk

CLOCKk

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

FORMat Subsystem
34

www.valuetronics.com

Command/Quer;,

The CLOCk command specifies the clock source for the pattern
generator. The choices are INTernal or EXTernal. The ciock specified by
this command is the output data clock. Each time a new clock period
starts, the pattern generator outputs go to their next state, as defined by
the program listing. The internal clock pulse period may be varied using
the PERIOD command. The maximum external clock rate is 50 MHz.
The query returns the current clock choice.

:FORMat:CLOCKk {INTernal | EXTernal}
OUTPUT X0 FORMat: CLOCK INTERNAL®
:FORMat:CLOCKk?

[:FORMat: CLOCK] {INTsarnal |EXTernal} < NL >

10 DIM Ci$[100]

20 OUTPUT X000 FORMAT:CLOCK?
30 ENTER XX i

40 PRINT Ci$

S50 END



Command Syntax:

where

< divide by value >

R

Example:
Query Syntax:
Returned Format:

Example:

www.valuetronics.com

DIVide

Command/Query

The DIVide command allows you to divide the external clock frequency
by 1, 5 or 10. When divide by 1 is chosen, the output strobcs are not
available. The divide by 5 and divide by 10 division parameters determine
the resolution by which the strobe width and delay parameters can be set.
In divide by 5, the width and delay may be set in 1/5 increments of the
clock period. In divide by 10, the width and delay may be set in 1/10
increments of the clock period. The query returns the current division
ratio.

:FORMat:DiVide <divide by ratio >

w= 1,5 0110

OUTPUT 200" FORM: DIV 1*
:FORMat:Divide?

[FORMat:DiVide] <divide by ratio> <NL>

10 DIM Di${100}

20 OUTPUT X0XX:FORMAT:DIVIDE?*
30 ENTER XXX Di§

40 PRINT Dis

50 END

FORMat Subsystem
3-5



LABel

Command Syntax:

where:

< pod assignment >
<labsl name >
< polarity >

FORMat Subsystem
36
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Command/Quergé

The LABel command inserts a new label or modifies the contents of an
existing label. If more than 20 labels are specified, and an attempt is made
to insert another new label, the last label (bottom label) will be modified.

Stimulus channels can be assigned to only one label at a time. If duplicate
assignments are made, the last channel assignments take precedence.

The first parameter is optional and is used to specify the first pod that is
to have channels assigned. If the first parameter choice is not made, then :
the STROBE/DATA pod of the master card is assumed. The pods are
numbered in the same order as they appear in the format menu, with zero |
representing the STROBE/DATA pod of the master card. The sccond
parameter sets the channel polarity. If the polarity is not specified, the last
polarity assignment is used. The last parameters assign the active chanp~'~
for each pod. :

Each assignment parameter is a binary encoding of the channel
assignments of the pod. A "1" in a bit position means that the associated
channel in that pod is included in the label. A "0" in a bit position excludes,
the channel from the Jabel. The minimum value for any pod specification |
is 0, the maximum value for all pods except the STROBE/DATA podis
255. The maximum value for the STROBE/DATA pod is 127. A value of
255 includes all channels of a pod assignment. The query must specify a
label name and returns the current pod assignments and channel polarity
for that label.

:FORMat:LABe! [ < pod assignment>,] <label name > [ < polarity > ] <channel
assignment >, ... <channel assignment>

::= an integer from O 1o 26, depending on how many expansion cards are used.
;= string of up to 6 alphanumaeric characters
1= polarity of the channel outputs NEGative or POSitive



LABel

<channel assignment> = a string in one of the following forms:
'BO1..." for binary
‘#QO1234567.. for octal
‘#H0123456789ABCDEF... for hexadecimal
0123456789..." for decimal,

Example: OUTPUT XXX;":FORMAT:LABEL 1,'A', POSITIVE,255.0°

Query Syntax: :FORMat:LABal? <label name >

Returned Format: [:FORMat:LABel] <label name >, <polarity >, < channel assignment >, .... <channel
assignment> <NL> -

e,

&

Example: 10 DIM La$[100]

il 20 OUTPUT X00(":FORMAT:LABEL? ‘A
30 ENTER XXX:La$

40 PRINT La$

50 END

FORMat Subsystem
3.7
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PERiod

IR
PERiod Command/Quen

The PERiod command specifies the internal clock period. The range
limits are from 20 nst0 200 us in a 1, 2, § sequence. The query returns the
current clock period.

Command Syntax: FORMat:PERiod < ciock period >

where:

<clock period> i = areal number from 20ns 10 200 us, ina 1, 2, § sequence

Example: OUTPUT XXX;*:FORMAT:PERICD 1.0E-6"

Query Syntax: :FORMat:PERiod?
Returned Formal: [:FORMAT:PERIOD] <clock period > <NL>

Example; 10 DIM Cp${100)
20 QUTPUT X0~ FORMAT:PERIOD?"
30 ENTER XXX:Cp$
40 PRINT Cp$
50 END

o FORMat Subsystem

www.valuetronics.com



REMove

REMove

Command

The REMove is used to delete a single Jabel, or all labels {rom the format

menu. If a label name is specified, it must match a label name currently
active in the format menu.

Command Syrmtax: :FORMatREMove {ALL| <labei name>}

Example: QUTPUT X00(*FORMAT:REMOVE ALL"

M

: . FORMat Subsystem
) 3.9
www.valuetronics.com



THReshold
R

THReshold | Command/Query

The THReshold command sets the input threshold levels for the pattern
generator input pod. The selection may be TTL, ECL or User Defined.
The user defined input may range from -9.9 Vto +9.9 V. The query
returns the current setting.

Command Syntax: FORmatTHReshold {TTL|ECL| <value >}

where:

<value> = voltage (real number) -9.9t0 +9.9
Example  OUTPUT XXX;*:FORMAT: THRESHOLD 5.2v*

Query Syntax: :FORMAT:THRESHOLD?
Returned Format: [FORMAT:THRESHOLD] <value >

Example: 10 DIM Th$[100)
20 OUTPUT 00" FORMAT: THRESHOLD?"
30 ENTER XXX Th$
40 PRINT Th$
50 END

FORMat Subsystem
3-10
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STRobe

STRobe

Command Syntax:

where:

« strobe number >
< strobe parameter >

Example:

www.valuetronics.com

Selector

The STRobe Selector is used as part of a compound header to set the
output strobe parameters.

1t always follows the FORMAT selector because it selects a branch below
the Format level in the command tree. When setting strobe parameters,
the strobe number must always be specified (strobe 0 through strobe 2).

‘FORMat: STRobe < strobe number > ; < strobe parameter >

= strobe number 0, 17,012
;- = strobe parameter may either be DELay or WIDTh command

OUTPUT XX FORMAT: STROBE 1: DELAY 10E-9"

FORMat Subsystem
3-11
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DELay

Command/Query-

The DELay command sets the strobe delay value. The delay value set is
with respect to the rising edge of the output clock. In other words, the
delay value tells the pattern generator to delay the start of the strobe from
the rising edge of the output clock. The output strobes are not available at
the clock period of 20 ns or external clock divide by 1. Strobe delay time
and strobe width are related to the clock period. The delay time plus
width can not exceed the one clock period. The delay parameters may be
set as shown in Table 3-1. The query reports the current delay setting.

THTERNAL ; EXTERNAL DELAY PaRamETIR STTTING

ii TLOCK PERICD | CLOCK - MAX IMUM RESOLUTION) :
-
: Z0ns -3 CUTPUT STROEES ARE HOT AVAILABLE !
7 ‘ ;
i Sons -5 DELAY moy ce_se& in 1/8 ;
H imerements S5F Jutpul Clock perCd :
i 19éns |
i s _ia DELAY gy be set n 1719 }
i 200us ' increments of ocutpul clock perrog. %

TESZ0/BLIC

Table 3-1. Strobe DELAY Parameter Setting
Command Syntax: :FORMat:STRobe < strobe number >:DELay <delay value >
where:
< strobe number> 1= stiobe number , 1, 0r2
<delay value> ::1= areal number from 0 to the current output data rate if internally clocked

or

an integer between § and § if output is externally ciocked

Exarnple:  OUTPUT XX FORMAT:STROBE1:DELAY 1E6"

"~ FORMat Subsystem
3.12
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DELay

Query Syntax: FORMat:STRobe <strobe number > :DELay?
Returned Format: [FORMAT:STROBE1 < strobe number > :DELAY] < delay value > <NL>

Example: 10 DIM Sd$[100)
20 QUTPUT 300G FORMAT: STROBE1:DELAY?"

30 ENTER X004 Sd$
40 PRINT S48
50 END

sy,

FORMat Subsystem
3-13
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WIDTh

Command/Querf

The WIDTh command sets the strobe width value. The width parameter
are set in the same manner as the strobe delay parameters. Refer to Table
3-2 for an explanation of the strobe width parameter settings. The query
returns the current width setting.

INTERNAL £ XTERNAL WIDTH PARAMETER SETTING g
CLOCK PERIQD LOCH - (MAX IMUM RESOLUTICH :
cans -1 QUTPUT STROBES ARE NOT AVAILABLE

59ns -5 WIDTH may pe set in 1/%
' increments of =lock period.
,
Gteons L1g WIDTH moy be set in 1719
298us V ingrements of output ciock periog¢
16520/7RLC9

Table 3-2. Strobe WIDTH Parameter Settings

Command Syntax: FORMat:STRobe <strobe number > :WIDTh <width value >

where:
<strobe nurmber> . = strobe number (, 1, 2
<width valua>  : = areal number between 0 and the output data rate if internal clock is used

FORMat Subsystem

3-14
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or
an integer between 0 and 10 if external clock is used

Example: OQUTPUT X00G":FORMAT: STROBEQ:WIDTH 500ns*



WIDTh

Query Syntax: :FORMat:STRobe:WIDTh?

Returned Format:  [FORMAT:STROBE < strobe nurmber > WIDTh] < width value > <NL>

Example: 10 DIM Wv§[100]
20 OUTPUT X004 FORMAT:STROBE1:WIDTH 500ns”

30 ENTER XXX WS
40 PRINT Wv§
50 END

FORMat Subsystem
315
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..‘
b 4

www.valuetronics.com



Introduction The commands of the Listing subsystem allow you to write a pattern
generator program using the parameters set in the Format subsystem.

. - e
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LISTing Subsystem
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column_num = an integer specifying the column that is (o receive the new label
label_name = thie label name that is (0 be removed

prog_line_num = an integer specifying the program line number

label_value = a string in one of the following forms:

'#B01...” for binary _

'Q01234567..." for octal

"H0123456789ABCDEF..." for hexadecimal

"0123456789..." for decimal

repeat_arg = an integer from I through 256

wait_arg = an integer from 0 through 255

P/O Figure 4-1. LISTing Subsystem Syntax Diagram

LISTing Subsystem
4-2
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COLumn

R
COLumn command/Query

The COLumn command allows vou to reorder the labels in the listing
menu and set the numerical base for each label. The order of the labels in
the format menu is not changed when the COLUMN command is used.

The first parameter of the command specifies the column pumber,
followed by a label name and an optional number base. If 2 number base
is not specified, the current number base for the label is used.

The query must include a column number and returns the label in that
column and its base.

Command Syrtax  :LISTing:COLumn <column number >’ <label
narne > '[,{ BINary | OCTal | DECimal | HEXadecimal [ ASCii | SYMBol } ]

where:
<column number> 1= an integer spacifying the column that is 1o receive the new label
<label name > :: = the label name that is to be moved

Note

To move the Instruct column, use INSTRUCT as the label name
without guotation marks.

Example: QUTPUT X0 LIST:COL 1,'A" HEX"

LISTing Subsystem

4.2
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COLumn

Query Syntax;

Returned Format:

Example:

LISTing Subsystem
4-4
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LISTing:COLumn? < column number >

[LISTING:COLUMN] <column number >, <label name >,
{BiNary | OCTal | DECimal | HEXadecimal | ASCIl| SYMBol}

10 DIM Co$[100}

20 OUTPUT X00G*LIST:COLY? 1°
30 ENTER X00XCo$

40 PRINT Co$

50 END



NOOP

REPeat

wair
)

www.valuetronics.com

PROGram

PROGram

Command/Query

The PROGram command adds pattern generator program lines, or
modifies an existing line. The first parameter is the program line number.
If the line number specified is beyond the last program line currently
entered, a new line is added to the program. If the line number reference
is a line within the current program, the existing program line is modificd.
The valid range of line numbers is 0 to 4094.

The labels are programmed in the same order as they are specilied in the
format menu regardless of their order in the listing.

If macros are invoked in the main program, the PROGram command line
numbers may not correspond with the line numbers shown on the listing
menu. This is because the macro program is inserted in the main program
list. The PROGRAM command however, compensates for this and allows
contiguous line numbering.

The second parameter is an optional string parameter. It specifies the
starting label for the pattern strings that follow. This parameter is useful
when long program strings are to be separated into several commands.

The next parameter may be one of five instructions or a call to one of four
user defined macros. The instructions that may be used in a program are:
NOOP, REPeat, WAIT, WIMB (Wait IMB), BREak, SIGNal, and
MACRO#.

The NOOP instruction places a no instruction into the program line.

The REPéat instruction allows you to repeat a program line up 10 256
times.

Along with an external clock, there are three external input qualifiers
available with each master card. The WAIT instruction causes the pattern
generator to wait at the current program line until the three external
inputs go to a predefined state. When the predefined state is met, the

LISTing Subsyster
-



PROGram

program proceeds to the next program line.

When the wait parameter is represented in binary, each bit determines
whether the associated state on the external inputs will be included or
excluded from the wait condition. If all the wait bits are 1's, the pattern
generator output is stopped, while all 0’s allow the pattern generator to
continue to the end of the program. A wait parameter of 01010101 is used
in the example of Figure 4-2).

BIT 7| BIT 6 | BIT 5| 81% «|8IT 3|8I7T 2|8i7 <317 o R
128 64 32 16 8 « | oz bt Tez -
2 1 2 1 2 1 2 - J Do
L waIT 2 @2
e e CONT TNUE @2
B NATT ON 2
g CONTINUE 2
B WALT ON L
o TOMT IHUE B
B WALTT 2N
B TN T IHIE
16520/BL 06

WIMB (Wait IMB)

LISTing Subsystem
4-6
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Figure 4-2. WAIT Condition Example

Any module in the HP 16500A can signal the other modules through the |
Intermodule Bus (IMB). :

If the pattern generator encounters a WIMB instruction in the program, -
it will hold the data outputs at their current state, while the outy :t data
clock and the strobes continue to run. The pattern generator wi: not
continue to the next program line until it sees a signal on the IMB. In

“other words, the pattern generator will wait until another module tells it 1

continue.



PROGranm

BREak When a BREak is encountered in a program line, the pattern generator

SIGNal (Signal IMB)

MACRO<N>

e Command Syntax:

where:

< program line number >
<label name >

<repeat arg >

<wait arg >

< label value >

www.valuetronics.com

will stop. To advance to the next program line, use the RESume command

The SIGNal instruction is the complement of the WIMB instruction.
When the pattern generator program encounters a SIGNal instruction, it
will output a signal to the Intermodule Bus (IMB). This signal is used to
trigger otber modules that are linked through the IMB, or the Port Qut
BNC.

The macro instruction field lets you call one of four macros into a
program. The macro programs are written in a similar manner as the main
paltern generator programs. The MACRO subsystem section of this
manual explains how to generate macros.

The program query returns the content of a program line and must
include a program line number.

LISTing: PROGram < program line number > [ < label

name’ 1 {NOOF|REPeatl, <repeat arg >, |WAIT, < wait

arg > ,|WIMB | BREak | SIGNal | MACRO# | PARameter} < ‘label value’ > |, < label
value > ._...] '

= an integer specifying the program line number
;= string of up to six alphanumeric characters
:=an integer from 1 through 256

1= an integer from O through 255

= a string in one of the following forms:

‘#B01... for binary

‘#(01234567..."for octal
‘#H0123455785ABCDEF... for hax
'0123456789... for decimal

LISTing Subsystem
' 4-7
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Examples:

Query Syntax:

Returned Format:

Example:

LISTing Subsystem
4-8
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OUTPUT X0 LIST:PROG 0,REPEAT 255, #BO1X10111™

OUTPUT XxXX;:LIST:PROG 1.NOOP, 0™

QUTPUT 00O LIST:PROG 2,SIGNAL,'1234™

OUTPUT 004 =:LIST:PROG 3, WAIT #B01010101,"#H2XBC™
QUTPUT XOX:"LIST:PROG 4 MACRO2,'#H2X45™

QUTPLIT X0 LIST:PROG 5 PARAMETER,'#80101111100001111™

:LISTing:PROGram? < program line number >

[LISTING:PROGRAM] < program line number > ,{NOOP | REPeat <repeat
arg > |WAIT < waif arg > |WIMB | BREak | 5IGNal | MACRO < N> |PARameter}, <label
value > [, <label value >.... ]

10 DIM AS{100]

20 OUTPUT XXX:":LIST:PROG? 1°
30 ENTER XXX:A$

40 PRINT AS

50 END



REMowv:

REMove Commant

. The REMove command allows you to remove one or several lines from
the main pattern generator program. If only one parameter number is
given, that line number is deleted. If two numbers are given, the range of
lines between those two values inclusive is deleted. The command
REMove ALL deletes the entire program.,

Command Syntax: USTing:REMove{ <program line number{, < program line range > |ALL> }

where:
<program line number> = an integer specifying the program line to be removed
< program line range > 1= two integers separated by a comma, specifying the program line range to be

rermoved.

Example: OUTRPUT XXX*LIST:REM 1.4°

Li1STing Subsystem
4-9
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MACRo Subsystem S}

introduction The commands of the MACRo subsystem allow you to write and edit
' macros for use in the main pattern generator program. Up to four macros
may be called into the main listing program. The macros are labeled
MACRO1 through MACRO4 and cannot be renamed over the interface

bus.

The query returns the content of a program line and must include a
program line pumber.

Refer to figure 5-1 for the MACRo subsystem syntax diagram.

— —~
f
-p{PROGr cmH space H Drog.l ine_num !——@-——j

( 1 el NOOP

gt 1 ghe | nOme J

! WIMB ) -

) PO/ Figure 5-1. MACRo Subsysiem Syntax Diagram

MACRo Subsystem
5-1

www.valuetronics.com



igbel_volue

e s ek

¥

H
t:kocr am? e spoce H prog.{ine_num !

T

F!E!m:we)—--1I spate ¢ prog-|ine_num =
[ )
—= ; P oprogllinennum ‘
L 'l .
\ I ]
- ALL
N

prog_line_num = an integer specifying the program line number
repeat_arg = an integer from 1 through 256

wait_arg = an integer from 0 through 255

label_value = a string in one of the following forms:

*#B01..." for binary

'#Q01234567..." for octal

"#H012345679ABCDEF..." for hexadecimal

'0123456789..." for decimal

P/O Figure 5-1. MACRo Subsystem Syntax Diagram

MACRo Sobsystem
5-2
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PROGram

PROGram Command/Query

The PROGram command adds macro program lines, or modifies an
existing line. This command is identical to the LISTing:PROGram
command, with two exceptions:

¢ MACRo and PARameter are not included as choices for the
instruction parameter because a macro cannot be invoked from
another macro.

® The pattern generator allows you to pass parameters between the
main listing program and the macros using the PARAM1 and
s PARAM?2 key words. These key words may be substituted for any
label value string

it

Setting Pass There are two parameters available for each label in the macro list. They
Parameters are labeled PARAMI1 and PARAM2. In the example of figure 5-2, a
macro call is made at line three of the main listing program.

MACRo Subsystem
' 5.3
www.valuetronics.com
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7O NEXT _INE
{AFTER PARAMETER)
OF THE MAIN
LISTING PROGRAM 16520/BLT

PROGRAM LINES & AND 1 OF THE MACRO ARE
NOT PART OF THE MAIN LISTING LINE COUNT.

l
\ MEMORY MAP MAIN LISTING PROGRAM ) MACRO LISTING
1
"ISTART OF PROGRAM.:- I
MAIN LISTING @ |
PROGRAM L ]
o 2 1 !
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-l [ 3 fﬁéZV"f
E :4,;/\;2 4
[ s o
E ,i’(.".’l';]
NOTE : E . CONTINUES

Figure 5-2. Setting Pass Parameters

The data of lines three and four are passed into the macro lines zero and |
one and are labeled PARAM1 and PARAM2. At the last line of the '
macro, the program continues 10 the next line in the main listing program.
The main listing program line numbering is not consecutive. This is
because the macro is placed in memory at the location of the macro
command. Also pote that lines zero and one of the macro are not part of
the main listing line count.

MACRo Subsystem
£.4
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Command Syntax:

where:

< rnacro number >

«< program line number>
<label_name>

<repeat arg >

<wait arg >

< label value >

Examples:

Query Syntax:

Returned Format:

Example:

)

www.valuetronics.com

PROGram

‘MACRo < macro number > :PRCGram < program line number> [ <label_name> ]
{NOOP|REPsat, < repsat arg > | WAIT, < wait arg > | WIMB | BREak | SIGNal [ }.
{PARameter < 12> | < labet value > }[ PARameter < 1]2> | <label value > ...}

an integer from 1 through 4

an integer specifying the program line number
string of up to six alphanumatic characters

an integer from 1 through 256

an integer from 0 through 255

= a string in one of the following forms:

i

'#B01..." for binary

'#001234567..." for octal
"#H123456789ABCDEF... for hexadecimal
‘0123456789... for decimal

QUTPUT XXX;:MACRo 1:PROG 0,NOOP,'#B8010110010"," # BOO0100101™
QUTPUT XXX MACRO1:PROG 1, REPEAT, 127 .PAR1 PARZ"
OUTPUT X MACRO1:PRCG 2 NOOP,'#B01X10X10', PAR2"

‘MACRO < macro number > :PROGram? < program line number >

[:MACRo < macro number > :PROGram < program line
number > ],{NOOP | REPeat, < repeat arg > | WAIT, < repeat
arg > |WIMB | BREak | SIGNal} | {PARameter < 12> | <label
value > }[,PARameter < 112> | <label value> ...}

10 DIM A${100)
20 OUTPUT X004 MACRO1:PROGRAM? 1°
30 ENTER XXX:AS '

40 PRINT AS$

50 END

MACRo Subsysiem
5-8
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REMove

Command Syntax:

where:

< MBacro number >
< program line >
«< program ling range >

Example:

MACRo Subsystem
5-6
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Command@

The REMove allows you to remove one or several lines from the macro.
If only one parameter is given, only that line is deleted. If two numbers arc
specified, the range of lines between those values, inclusive, is deleted.
The command REMove ALL deletes the entire program.

‘MACHRo < macro number > :REMove <program line number > [, <program line
range> [ALL

;1= an integer from 1 through 4
= an imteger specifying the program lne {0 be removed
= two intagers separated by a comma, specifying the program lines to be removed

OUTPUT XX *:MACRO1:REM 1,3"



SYMBol Subsystem 6

introduction The SYMBol subsystem contains the commands that allow you to define
symbois on the controller and download them to the HP 16520A/HP
16521A Pattern Generator module. The commands in this subsystem are:

¢ BASE

e PATTern
s RANGe
« REMove
e - WIDTh

f”_® a2l
-~ % , SI— ,,__ f
MM} :o —e=_. —B-CBASE)——'! space JL*{ tobei_nome }-—-D@— BINary I T

J

OCYel

D

N o e e S ey S P

et )—'-'I pottern_voiue ;-.M
D e ey e [y

p

&-(wmrh/‘-——{ space }—-! tabe i .nome }—i-l s }—h{ width_volue } \6810/5% 10

P/O Figure 6-1. SYMBol Subsysters Syntax Diagram

SYMBol Subsystem
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<label_name> = string of up to 6 alphanumeric characters
< symbol_name> = string of up to 16 alphanumeric characters
< pattern_value> = string of one of the following forms:
'#B01X..." for binary

'#Q01234567X.." for octal

'#H0123456789ABCDEFX... for hexadecimal
'0123456789..." for decimal

< start_value> = swring of one of the following forms:
'#B01..." for binary

'#Q01234567.. for octal

'‘#H0123456789ABCDEF..." for hexadecimal

'0123456789..." for decimal

< stop_value> = string of one of the following forms:
'#B01... for binary

"#001234567.." for octal

"#H0123456789ABCDEF..." for hexadecimal

'0123456789..." for decimal

< width_value> = integer from 110 16

P/O Figure 6-1. SYMBol Subsystem Syntax Diagram

SYMBol Subsystem
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BASE

Command Syntax:

where:

<label_name>
<base_value >

Example:

)

www.valuetronics.com

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.

Note

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

:SYMBolI:BASE <label_name >, <base_value>

<= gtring of up to 6 alphanumaeric characters
== {BINary | MEXadecimal | OCTal | DECimal | ASCii}

QUTPUT XXX~ SYMBol:BASE 'DATA’ HEXadecimal®

SYMBel Subsystem
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PATTern

command

The PATTern command allows you to create a paitern symbol for the

specified label. The pattern may contain "don’t cares” in the form of
XX.X’s.

Command Syntax: :SYMBol:PATTern <label_name >, <symbol_name >, < panern _vaiue >

where:
<label_name> .= string of up to & alphanumeric characters
<symbol_name> = stringofupto 16 alphanumeric characters

<pattern_value> 1= string of one of the following forms:

"#BO1X.." tor binary

‘#O01234567 X, for octal
'#HO123456789ABCDEFX..." far hexadecimal
'0123456789..." for decimal

Example: OUTPUT 300G SYMBol:PATTern 'STAT', 'MEM_RD', #HO1XX"

SYMBol Subsystem
64
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RANGe

The RANGe command allows you to create a range symbol containing a
start value and a stop value for the specified label.

Note

Don't cares are not allowed in range symbols.

Command Symtax:

:SYMBol:RANGe < label_nams >, <symbol_name >,
<start_value >, <stop_vaiue >

where:

<label_name >
< sympol_name >
<start_value >

= string of up to 6 alphanumaeric characters

u = gtring of up to 16 alphanumeric characters

= string of ane of the following forms:
"#801..." for binary
#Q01234567.." for octal
‘#HO123456780ABCDEF ... for hexadecimal
'D1234567849..." for decimal

= string of one of the following torms:
"#B01...” for binary
#Q01234567., for octal

#H0123455789ABCDEF... for hexadecimal
'0123456789..." for decimal

< stop_vaiue >

Examnpie:

command

QUTPUT X000:*: SYMBoL:RANGe 'STAT', '10_ACCESS',"#H0000','# HOOOF™

www.valuetronics.com
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REMove

REMove command

The REMove command deletes all symbols from the symbol menu.

Command Syntax: :SYMBol:REMove

Example: OUTPUT X006 SYMBol:REMove®

SYMBol Subsystem
66
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WIDTh

Command Syntax:

where:

<label name:>

Poppua

e <width_value >

Example:

www.valuetronics.com

WIDTh

command

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

Note

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

:SYMBol:WIDTh <label_name >,<width_value >

== string of up to § alphanumeric characters
= integer from 110 16

OUTPUT X0 SYMBol:WIDTh 'DATA'S ©

SYMBol Subsystem
6-7
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introduction

Definition of Block
Data

where:

<length >
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Data and Setup Commands A

The DATA and SETup commands are system commands that allow you
to send and receive instrument configuration, setup and program data to
and from a controller in block form. This is useful for saving block data for
re-loading the pattern generator. This appendix explains how to use these
commands.,

The block data for the DATA command is broken into byte positions and
descriptions. The SETup command block data is not described in detail.
No changes should be made to the "config" section of the block data.

Block data in the # format is made up of a block length specifier and a
variable number of sections.

< block length specifiar > < saction 1> ... <section N>

The block length specifier is defined as follows:

#B8<iength >

;1= the total length of all sections in byte format (must be represented with 8 digits)

For example, if the total length of the block (all sections) is 14506 bytes,
the block length specifier would be "#800014560" since the length must be
represented with 8 digits.

DATA and SETup Commands
A-1



where:

< section header>

HP-1B Example:

e

Sections consist of a section header followed by the secti

< section header > <saction data>

i1 = 10 bytes for the section name

1 byte reserved (always 0)

1 byta for the module iD code (21 for pattern generator)
4 bytes for the length of the data in bytes

lata as follow

The section data format varies for each section and may be any lergth.

‘Note

The total length of a section is 16 (for the section header) plus
the length of the section data. Thus, when calculating the length
of a block of configuration data, don’t forget to add the length of

the headers.

10 DIM Block${3200] laliocate enough memory for block data
20 DiM Specifier$[2)

30 OUTPUT X00L"EC! ON

40 QUTPUT X0 "SYSTEM:HEAD OFF

50 QUTPUT XX0(*SELECT 17 !select module

60 OUTPUT JOX;"SYSTEM:DATA? !send the data query

70 ENTER XXX USING™#,2A%;Specifier$ lread in #§

80 ENTER X0X{ USING"# 8D Biocklength iread in block length
S0 ENTER XXX USING K", Block$ 'read in data

DATA and SETup Commands

L A-2
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SYSTem:SETup

Command Syntax:

i, Query Syntax:

pRN

Returned Format:

www.valuetronics.com

SYSTem:SETup

The SETup command for the pattern generator module is nsed to
configure system parameters, such as the pod and bit assignment, input
thresholds, strobe values, and clock rates.

The "CONFIG" section consists of 1128 bytes of information which fully
describe the main parameters for the pattern generator. The total length
of the section is 1144 bytes (recall that the section header is 16 bytes).

The data in this section of the block should not be changed to ensure
proper pattern generator cperation.

:8YSTem:SETup < block data in # format>

:SYSTern:SETup?

[:8YSTerm:SETup] <block data in # format> <NL>

DATA and SETup Commands
A-3



SYSTem:DATA

SYSTem:DATA

Command Syntax:

Query Syntéx:

Returned Format:

The DATA command is used to send and receive the pattern generator
main program listings and the macro listings. The complete pattern
generator data block consists of five sections not counting the SYMBOL
section. The sections are:

Sectionl "™MAINPROG"
Section2 "MACROQO1"
Section3 "MACRO2"
Section4 "MACRO3"
Section5 "MACRO4"

‘SYSTem:DATA <block data in # format>

:SYSTem:DATA?

[:SYSTem:DATA] <biock data in # format> <NL >

Section 1 The Main Program section contains the program listing data. The length
“MAINPROG" of this section depends on the length of the program listing and the
number of expansion cards connected to the master card.
The data for this section is as follows:
1 16 bytes - section header "MAINPROG"

17 2 bytes - number of pods - The total number of pods for which the
program is written. Valid values are 2 to 26 in increments of 6 because the
master card has 2 pods and each expansion card has 6 pods.

DATA and SETup Commands

A-4
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19

21

29

31

r'} |

!
'Aa
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SYSTem:DATA

2 bytes - total program length - The total length of the pattern generator
program with macros expanded. Valid values are 1 to 4095,

2 bytes - edit line index - The index of the current editing line on screen.
Valid values are 0 to the total program length - 1.

6 bytes - reserved - The values should be set to zero.

2 bytes - total program lines - The total number of program lines with
macros not expanded. Valid values are 1 to total program length.

Note

Macro calls require two program lines. The first line contains the
MACRQO opcode and the values for PARAM for cach label.
The second line contains the PARAMETER opcode and the
values for PARAM?2 for each label.

number of bytes = total program lines (N) - opcode list - This block
contains a list of the opcodes for the main program in order of ascending
line numbers. The opcode for each main program line occupu:s one byte,
with the opcode for line N preceding the opcode for line N+ 1 in the
structure. The valid opcodes are:

Note

A macro opcode must be followed by the appropnare macro
parameter opcode.

0-NOOP

1- WAIT IMB

2 - WAIT EXTERNAL
3- REPEAT

4. SIGNAL IMB

8 - BREAK

16 - MACRO1

17 - MACRO2

DATA and SETup Commands
A-§



SYSTem:DATA

31+N

31+ 2N

18 - MACRO3
15 - MACRO4
20 - MACRO1Y PARAMETER
21 - MACRO2 PARAMETER
22 - MACRO3 PARAMETER
23 - MACRO4 PARAMETER

Note

Byte position from here on varies with total program line length.

number of bytes = total program lines (N) - paramelers - This block
contains a list of the parameters for the main program in order of
ascending line numbers. The parameter for each main program line
occupies one byte, with the parameter for line N preceding the parameter
for line N+ 1 in the structure. These bytes will only be valid when they
correspond to main program lines containing either a REPEAT or a
WAIT instruction. The valid values for the WAIT instruction are 0 to 237
where 0 in a bit position means continue and a 1 in a bit position means
wait. The WAIT bit positions are defined as [ollows:

walT PARAMMETER BITS 2 1 @ l 21T POSITION

2 @
2 1
2

PR O LI TS+

e

H
|

e eI PO ®

s D OF e v

R PYRRY .

i
2
o |
|
%

1

1E520/BLOT

All other instructions parameters have no effect and should be zero.

number of bytes = total program lines (N} * number of pods (P) -

data array - The data array block contains the 0/1 pattern information for
each main program line and each pod. Program line number is the
primary array index and the pod number is the secondary index, hence P
bvtes of pod data are sent for a given line before any data from the next
line. For a given line, pod data is sent in order of descending pod numbers
with master pod data before expansion pod data. When more than one
expansion pod is installed, the data is sent in order of ascending slot
numbers 1-5 or A-E.

DATA and SETup Commands

A-6
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314+ 2N+PN

Section 2
"“MACRO1"

17

18

19

20
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SYSTem:DATA |

With this organization, data will be sent out in the same order as if read
from the LISTing menu as English text from left to right, then top to
bottom. A "1 in the data array means generate a "1" on the corresponding
channel of the output pod, assuming positive label polarity.

oumber of bytes = total program lines (N) * number of pods (P) -
auto-fill array - This array contains auto-fill/no auto-fill information for
each main program line and each pod. This array is organized exactly as
the data array described above, therefore bits map directly across from
one to the other. A "1” in this array means output the last specified pattern
for the corresponding bit from the data array when the auto-fill bit was 0.

Note

The easiest way to send a program is 10 indicate all the data in
the data array and to send all 0's in the awtofill array.

The "MACRO1" section contains all the program listing for MACROL.
The length of this section varies depending on the length of the macro
listing and the number of expansion cards connected to the master card.

16 bytes - section header "MACRO1"

1 byte - number of pods - The total number of pods for which this macro is
defined. Valid values are 2 to 26 in increments of 6 because the master
card has 2 pods and each expansion card has 6 pods.

I byte - length of macro - The total number of program lines in the macro.
Valid values are 2 to 62.

1 byte - macro references - The total number of times the macro is
referenced by the main program. Valid values are 0 to 127.

7 bytes - macro name - This is the name of the macro. The name may be
up to 6 alphanumeric characters long. The last byte must be a null (0).

DATA and SETup Commands
A-7



SYSTem:DATA

27

310+ 6M

310+ 7™M

310+8M

310+8M + PM

1 byte - macro number - This is the current macro cumber. Valid values
are O through 3.

280 bytes - parameter names - This structure contains the parameter name
for each parameter in the macro. The 280 bytes are organized as 7 bytes

for each name * 20 labels for PARAM1 data, followed by 7 bytes for each |
name * 20 labels for PARAM?2 data. The name may be up to 6 :
alphanumeric characters long and the seventh byte {or cach name must be
null (0). :

6 bytes ® macro lines (M) + 2 - parameter values - This represents the
parameter usages within the macros and should all be zeros.

Note

Byte position from here on varies with the macro program length.

number of bytes = macro lines (M) - opcode list - This is a list of the
opcodes for the macro program. There should be one opcode for each
line in the macro program. Refer to the "MAINPROG" opcode list for the
description of opcodes. |

number of bytes = macro lines (M) - parameters - This is a list of the
parameiers for the WAIT and REPEAT instructions used within the
macro. Refer to "MAINPROG" parameters for a dascription of this
structure.

number of bytes = macre lines (M) - data array - This is the 0/1 patiern
information for each pod. A "1” in the data array mzans generate a "1" on
the associated output line, subject to the polarity of that labcl. Refer to the
"MAINPROG" data array for the description of this structure.

number of bytes = macro lines (M) * number of pods

auto-fill array - This represents the auto-fill/no auto-fill information. A "1
means output the last specified pattern for that bit when the auto-fill array
was 0. Refer to the "MAINPROG"™ autofill array for the description of this
structure.

DATA and SETup Commands

A-8
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Sections 3, 4, 5
"MACRO2",
"MACRO3", "MACROZ#"

www.valuetronics.com

SYSTem:DATA

The program listing for Macros 2 through Macros 4 are identical to
Macro 1. The length of these sections vary with the length of the macro
listing and the number of expansion cards connected to the master card.
Refer to Section 2 of this appendix for details of the section definitions.

DATA and SETup Commands
A-9
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Product Warranty

Limitation of
Warranty

www.valuetronics.com

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 travet
area. Outside Hewlett-Packard service trave! areas, warranty service
will be performed at the Buyer's facility only upon Hewlett-Packard's
prior agreement and the Buyer shall pay Hewlett-Packard's round trip
travel expenses.

For products returned to Hewlett-Packard for warranty service, the
Buyer shall prepay shipping charges tc Hewlett.Packard and
Hewlett-Packard shall pay shipping charges to return the product to
the Buyer. However, the Buyer shalt 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-suppiied
software, or interfacing, unauthorized modification or misuse, cperation
outside of the environmental specifications for the product, or improper
site preparation or maintenance.

NO OTHER WARRANTY 1S EXPRESSED OR IMPLIED.
HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OR MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. ‘



Exciusive
Remedies

Assistance

Certification

Safety
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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 THEOQRY.

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

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

Hewlett-Packard Company certifles 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 Internationat 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.

P



About This
Manual...
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How to Use This Manual

This manual is organized in encyclopedic form, with each chapter
covering a subject. it does assume some basic knowledge of the HP
16500A and its user interface. If you are unfamiliar with the user
interface, chapter 3 of this manual gives a brlef overview of lts
operation.

Chapter 1 gives a brief pictoral explanation on the process of writing a
pattern generator program, as weil as the part played by each of the
menus.

Chapters 4, 5, and 6 describe the functions in the three main menus of
the pattern generator. Each includes pictoral index on the second page
of the chapter. This pictoral index names each of the fields in the
menu and gives the page or chapter number in this manual where you
will find a detailed explanation of its use.

At the start of each major section in the chapters you'll find headings
that look kke this:

Menu: Format
Field: Clock Selection (6)

Notice that below the bar there are two lines that say Menu and Field.
The Menu line tells you which menu the function is in. The Field fine
tells you which field in the menu to touch to get to the function.
Directly after the Field line you'll see a number in parenthsis. This
number refers back to the pictoral index in chapter 4, 5, or 8. The
number serves as a cross reference, allowing you to iook back at the
menu pictures and see what field is being discussed. If you are unsure
of the field being discussed in the text, turn to the pictoral index for the
menu listed, and look at the picture to see which numbered field is
explained. In the example above you would turn to the Format menu
index in chapter 4, and look up field 8, which is the Clock Selection
field. If there is no number following the field name, it means that the
field may be found in more than one menuy, such as the Print or Run
field.
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Introduction

Welcome to the new generation of HP logic analyzerst The HP 16500A
Logic Anzlysis System has been designed to make it easier to use than
any previous Hewiett-Packard fogic analyzer. And, because of its
configurable architecture, it can easily be tailored o your speclfic logic
design and debug needs.

The user interface of the HP 16500A was designed for the most
intuitive operation possible. The use of "pop-up” windows and color
graphics helps lead you through set ups and measurements without
having to memorize a lot of steps.

if you haven't already read "How To Use This Manual” at the front of
this book, please do so. It will give you some important information
about the structure of this manual and how to get the most out of it.
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What is the HP 16520A/16521A7

The HP 16520A/16521A Pattern Generator is a programmabile, 50
Mbit/s pattern generation module that plugs into the HP 16500A Logic
Analysis System. The HP 16520A is a master card, and can support up
to four of the HP 16521A expansion cards.

The key features of the pattern generator are:

® ¢ @& @&

50 Mbit/s data rate

12 NRZ data channels on each HP 16520A master card

48 NRZ data channels on each HP 18521A expansion card

Up to 4085 program steps

Three 20 MHz RZ strobe channels on each HP 16520A master card
Lightweight, passive probes

Gives the HP 16500A Logic Analysis System up to 204 data
channels with one master card and four expansion cards installed
TTL or ECL output

External ciock input

Up to four user-cefinable macros

Externat qualifier inputs

What is the HP 16520A/16521A7
1-1
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Pattern Generation The following diagram illustrates the process of writing a pattern

Process generation program on the HP 16520A/16521A Pattern Generator
cards. It also shows the chapters in this manuai that cover those
subjects.

SET PATTERN GENERATOR
PROGRAM PARAMETERS

LABEL CHANNEL GROUPS - ME >
ASSIGN CHANNELS TO LABELS - ggig?ERMENU
SET QUTPUT DATA RATE
DEFINE STROGES

DEFINE SPECIAL STMEOLS
SET CHANNEL POLARITY

—]

WRITE FUNCTION MACROS (OPTIONALJ

NAME WACROCS ) = MACRO LIST MENU

DEFINE PATTERNS & SEQUENCE CHAPTER 6

>

WRITE MAIN ;;TTE‘RN GENERATION

DGRAM
SET MAERICAL DISPLAY BASE = LISTING MENU
ENTER PATTEANS, INSTRUCTIONS & SEQUENCE CHAPTER 5

IHOLLIGING MACRY NAMES
EDIT PROGRAM {AS NEEDED)

o

RUN THE PROGRAM
a'f.i e -3 ANY MENU
REPETI LY
STNGLE—STER CHAPTER 7
ret

What is the HP 16520A16521A7
1- .
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The pattern generator menus are designed so that they share as many
operations as possible with the logic analyzer modules for the HP
16500A. That means that once you've learned how {0 use the pattern
generator, learning the logic analyzer is made much simpler, and vice
versa.

. What is the HP 18520A/16521A7
www.valuetronics.com 1-3



www.valuetronics.com



2

Cables and Probes

What Cables and
Probes are
Included?
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The cables listed below are already connected to the instrument when
you receive it and exit via the rear panel of the instrument.

- Each HP 16520A master card comes with the following:

£ One - 1.52 m (5 ft), 2 by 10 pin output data ribbon cable with violet
fabel
One - 1.52 m {5 ft), 2 by 10 pin strobe/data ribbon cable with violet
fabel

® One - 1.52 m (5 ft), 2 by 10 pin input qualitier ribbon cable with gray
label PIN 16530~ £350]

e Two bags of probes and leads for the output data/strobe cables

s One bag of probes and leads for the input qualifier cable

¢ Three clip-on label holders and sheet of cable and probe labels.

Each HP 16521A expansion card comes with the following:

e Six - 1.52 m (5 ft}, 2 by 10 pin output data ribbon cables with violet

labeis
e Six clip-on label holders and sheet of cable and probe labels.

Each bag of probes and leads for the cutput data/strobe cables
contains the following:

¢ One probe adapter pod

» Eight output data probes (violet tip)

e Eight 51 mm (2 in.} signal ground leads (black)
e Two 152 mm (§ in.} pod ground leads (black).

Each bag of probes and leads for the input qualifier cable contains the
following:

e Eight input probes (gray)
e Eight 51 mm (2 in.) signal ground leads {biack)
e Two 152 mm (6 in.) pod ground leads (black).

Cables and Probes
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Connecting the
Probe Adapter
Pods

Cables and Probes
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The llustration below identifies all the protes and assemblies.

’ BLACK GROUND LEAD
" :/
PROBE TERMINATOR ~u 2p8 L— GRAY SIGNAL LEAD

18580/ T8

The probe adapters fit onto the end ¢f the cables to provide an
alternate means of connecting to your target system. There are ten
probes on each adapter. To attach a probe adapter to a cable. simply
push the adapter onto the end of the cable. Both the cable and
adapter are keyed such that they will go together only one way.

PROSE




Attaching Labels
to the Cables
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Since you may have as many as 27 cables and 270 probes attached to
an HP 16500A with one master card and four expansion cards, it is
helpful to have some method of quickiy identifying them. Clip-on label
hotders for each cable and stick-on iabels for each probe are provided
for just this reason.

To attach the clip-on label holder to a cable, just slide it on to the edge
of the cable as shown below. Then remove the appropriate label from
the sheet provided and stick it Into the recessed rectangle on the label
holder. Notice that there are labels that conform to the slots in the
mainframe and the cable number on the card. For instance, if

cLlIP

you have a pattern generator master card in slot A of the mainframe,
and you are using only the output data and strobe channels, you'll need
to label the two cables A2 and AJ since there are two cutput cables
from a master card. The A indicates that the card is in siot A. Looking
at the card from the rear, cable numbering is from left to right. Thus,
cable two is in the middle and cable three is on the right of the card.
You'll want to attach a clip-on label hoider to each and label cable two
(eight data channels) with a red A2 sticker and cable three (data/strobe
channels) with an orange A3 sticker.

in you are using an external clock or input qualifiers, you'll need to
connect cable one to the external input connecter, which is on the left
of the card when locking at the rear of the board. Attach a clip-on
label hoider to the cable and the brown A1 label.

Cables and Probes
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The diagram on page 2-8 shows all the connectors on master and
expansion cards along with numbering and function.

Attaching Labels Each pattern generator card is supplied with a sheet of probe

to the Probes numbering labels. The probe labels are color coded to match the cable
labels. If you have a red A2 label on a cable, there are eight red labeis
numbered 0 - 7 that go on the probes of that cable. This color coding
makes it easy to identify which probes belong to what cable in case
you have numerous probes intertwined on your target system.

Each of the violet probe tips has a recess on one side to allow for a
probe number label. To label a probe, remove a stick-on iabel provided
and place it in the recess on the probe tip. Start with probe 0, which is
furthest from the pod ground leads.

SEE DETATIL A

DETAIL A

RECESS
PROBE LABEL

PROBE
TERMINATOR
@— PROBE LABEL
FOR

Cables and Probes 18880/ T508
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Connecting Probes
to Your Target
System
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There are aiso labels for the input qualifier probe. These are for
external clock {CLK), input wait qualifiers (W0 - W2), and test {T0 - T3).

Of the ten probes on each probe adapter, eight are for signals and two
are for connection to the circuit ground. All signal probes are gray,
with a violet probe tip. The pod ground probes are black and do not
have colored probe tips.

The coiored probe tip at the end of each probe has a gray lead to
connect the output signal to your target system. Thereis aiso a
detachable signal ground for each to help maintain signat fidelity.
Whenever practical, we recommend that you use the signal grounds.

There are several ways to connect to your target system. First, the
probe leads will connect directly to an IC ¢lip or round pins with a
diameter from 0.66 mm (0.026 in.} to 0.84 mm (0.033 in.}.

You may also clip directly onto your circuit using the optional grabbers
with the probes. To connect the grabbers to the probes, simply push
the probe lead onto the pin in the head of the grabber.

If you have a pin strip header or square pin connector on your board,
you can remove the probe adapter and plug the cable directly onto
your connector. The connector must have pin spacing of 2.54 mm (0.1
in.), pin size of 0.63 mm (0.025 in.} and pin height of at least 5.97 mm
{0.235 in.). A polarized connector equivalent to 3M* part number
3592-500X or 3592-600X is suggested. A non-polarized pin strip header
will also work provided it meets the spacing and pin size requirements
given above.

30 s a registered trade mark of Minnesota Mining and Manutacturing Co.

Cables and Probes
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Using the Pod and  The probe adapter has two separate ground leads that allow you to

Signal Grounds connect all the signal grounds to a common ground. These pod
grounds may be connected by plugging directly onto pins or by means
of the grabbers.

At higher frequencies, using only the two pod grounds may affect the
edge slew of the output signals. If you are concerned about the
possible slewing of output signal edges, we recommend you use the
individual signal grounds provided with each signal lead. The signal
grounds should be connected as closely as possible to the individual
slgnal leads on your target system. The signal ground leads are
connected to each probe as shown below.,

1881 B/ TXER

Cables and Probes
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Connecting Cables 0n each pattern generator board there are two sets of output
for ECL or TTL connectors, one for TTL ocutput and one for ECL output. The following
Qutput diagram shows the location of each.

ECL OUTPUT CONNECTORS

EXTERNAL INPUT
CONNECTOR
POD 1 POD 2 PO 3

LARELIA LA

8 || (V.

e iu Y
& [ 7 B

TTL QUTPUT CONNECTORS

LR
£)
b,

e
-

MASTER CARD

ECL QUTPUT CONNECTORS

/ N\ O\

§
/

R N
POD 1 POG 2 POO 3 POD 4 POO &

E
%
%
.

" YTy s XTI LY T IEES
¢ ssssssva (XXX T 3] [ITEXXYL)

i—@x_‘ \ \\r'“""""tl / M

g\ ~\N\//., B

TTL OQUTPUT CONNECTORS

/
{
N

EXPANSION CARD
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The cables are connected to the TTL outputs from the factory on all
factory-instailed boards. The procedure for connecting the standard or
optional cables is the same and is as follows.

1. Remove the cable restraint by taking out the Torx head (number 10}
screws that hold the restraint to the board.

2. Plug the cables onto the TTL or ECL board connectors, depending
on the type of output you need. Each cable is "keyed” and wiil
go on only one way. The key on each cable should face toward
the rear of the board, i.e., toward the endpiate.

3. Lay the cable restraint over the cables. Make sure that all
cables are routed through the notches in the restraint. |If
" the cables are not routed through the notches, they may get
pinched when the restraint screws are tightened.

4. Replace the cable restraint screws.

Looking at the back of the boards, the pod cables are numbered from
left to right, as shown on the previous page.

On the HP 16520A master card, pod 3 contains one clock channel, four
data channels and three strobe channeis. All eight channeis on pod 2
are data channels. Pod 1 contains the external clock and input qualifier
channels. The violet or gray label on the cable shows for what each
input or output is used.

On the HP 16521A expansion card, all six pod connectors are output
data, with eight channels per pod.

Cables and Probes
) . 2-9
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Connecting Patterns for the Input qualifiers are set in the Listing menu with the

External Inputs Instruction field. If you use the input qualifiers and external clock, you'll
need to use the Input Qualifier Probe Cable, HP Part number
16520-61601.

Replacing a Cable  if you need to replace a cable, foliow the procedure given under the
heading “Connecting Cables for ECL or TTL Output” earlier in this

chapter.
A
Removing or Should a probe break and need to be replaced, or you want to remove
Replacing a Probe  unused probes to keep them out of the way, use the following steps:

Lead
1. Hold the probe adapter with the label facing you.

LATCH OPENING

14815/CX18

2. Insert a pen or other pointed obiect into the notch of the

Cables and Probes
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probe you want to remove, The notch is located at the polnt
where the probe goes into the probe adapter. Press firmly
into the notch while puliing gently on the probe lead.

The probe lead should pep out.

Notice that one edge of the probe lead is beveled so that it goes into
the probe adapter only one way. To reinstall a probe lead, simply push
the metal prongs of the lead into the probe adapter untit the lead snaps
into place. When the lead is in place, you should not be able to pull it
out.

BEVELED EDGE

R IATEYG
The data probes will have two metal prongs, while the black ground
probes have only one,

Cables and Probes
2.1%



www.valuetronics.com



3 Basic User Interface Information

User Interface The HP 165004 has three user interface devices: the knob on the front

Devices panel, the touch-sensitive screen, and the optional mouse. If you are
unfamiliar with any of these, this chapter covers the basic concepts of
their use. For more detailed information, refer to the HP 165004 From
Pane! Operation Reference.

System Power Up  When the HP 165004 system is powered up, the menu you see should
look similar to the one shown below.

( System J (Cenfxgureuarj {Prinmt

( Cargs

a|PATTERN GENERATOR
MASTER - S0 nMbit/s

;
R

p—
— ; Tlouse

PATTERN GENERATOR ||
EXPANDER

m

P18

i1
]

Controiter

T me e, Y
RS-232C
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Using the Touch
Screen

Any dark-blue field on screen is a "touchable” field. That is, if you
touch a dark-blue field, the field will toggle to another value. or a
pop-up will appear allowing you to select another function. For
example, touch the dark-blue field labeled System in the upper left of
the screen. A pop-up appears showing all the modules and software
options of the mainframe. The actual order and content of this pop-up
may vary depending on the modules you have installed and which slots
the modules are in,

' System
P
Ler Intermsdule
PATTERN G

PATTERN GENERATOR
EXPANDER

o

Notice that the System field in the pop-up is highlighted in light blue.
This tells you that you are in a system menu. To move to any module
in the list, touch that field in the pop-up. The pop-up will close and the
module chosen will appear on screen.

If you are in any other module menu, you can return to System by
touching the module field in the upper left of the screen. When the
pop-up appears, notice again that the module you are in is highfighted
in light blue. Remember that the dark-blue field in the upper left of the
screen allows you to move among the modules.

Basic User Interface information
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Module Menus
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Each module may have several menus within it. To see these menu

selections, touch the dark-blue field second from the left at the top of

the screen.
(_ System
1 cargs

b+

w

PATTERN GENERATOR

BASTER = SO Mmoitss|]

EXPANDER

PATTERN GENERATOR ||

This menu field works the same as the module field to the feft of it,
except instead of showing all the modules, the menus within each

Printer

module are displayed. For instance, if you touch this menu field while

you are in System, you'll get a pop-up that looks like the one shown

below.

(

System

} cdn{;ﬁg;@g;a.
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T

Moving to the Touch the module field in the upper left of the screen. A pop-up will

Pattern Generator  appear similar to that shown below displaying all the modules and
software options in the mainframe. The actual order and content of
the pop-up will vary depending on the modules you have installed and
their slots. The capitalized letter to the right of the module name refers
to the slot in the mainframe where the module is instalied.

in this example, to get to the pattern generator menus, you would
touch the field labeled Pattern Gen A.

Syslem ]
P
Car Intermodule
PATTERN GO '
RASTER - pattern Gen

& PATTERN GENERATOR |

EXPANDER
L
o]
E

] Frinter

/ 7

This will bring up the pattern generator Format menu.
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Pattern Generator The pattern generator has six menus. You can access them by
Menus touching the menu field to the right of the Pattern Gen A fleid. Touch
the Format menu field which is currently being displayed.

"L.ih ’ (Pr1n1} ( Run _;
Input e { \
™ \ ‘i Stroges Sympels
( Poas } Pag A3 Pog AZ
[Lesel | L , -

Pod B4
2.9 X 0

( Pattern Gea A J

DETACHED
T )

STROBE | |
DATA
Qrf
14
ors
offt
ort
arr
orf
3144

T ;;;;;;. .......

Lk

A pop-up appears with all the pattern generator menu selections.

( Pettlern Gen aJ m— (pr;m:} ( Run )

T Formet
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Listing
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Pog A3 ®og 34
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DATA MACRO2 List | 15--‘ !

ore
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orf nACRO4 List
oref
ore
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arf
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*\J

. awaw

MACRCS List.

The following chapters will familiarize you with these pattern generator

) menus. For now, touch the Format field in the pop-up menu to return
to the Format menu. Just remember that the field next to Pattern Gen
always shows which pattern generator menu is dispiayed.

Basic User Interface Information
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A

Data Entry Fields When you need to enter alphanumeric or numeric data in some flelds, a
pop-up keypad will appear on screen to aliow you to enter the
information. In this pop-up, there is a field labeled DONE. This fleld
lets the instrument know that you are finished entering data. The
keypad pop-up will not close until you touch the DONE field.

( Pattern Gen RJ ( Listing _) ( szng(PrmtJ ( Run J
Laba!> STF’BEE o

Base> p

Autaroltl

(o)
sen START
o

m

Ingsert

What's the Knob To the right of the screen is a knob. Turning the knob allows you to

For? roll the screen up and down for lists, left to right when getting to
information off screen, or for positioning the cursor when entering
information from a keypad.

Basic User Interface Information
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Using the Mouse Everything that can be done with the touch screen and knob on the HP
165004 can also De done with the optional mouse. The mouse plugs
into the connector in the lower right of the front panel. As soon as the
mouse is plugged in, it is active.

When the mouse is plugged in, a white cursor (Cross) appears on
screen. Moving the mouse causes the cursor to move. To "touch™ a
field with the mouse, move the cursor to the field and press the left
mouse button.

To use the mouse to perform the functions of the front-panei knob,
hold down the right mouse button and move the mouse. When you
release the right button on the mouse, the function returns to the

cursor,

7 Basic User interface Information
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www.valuetronics.com

Setting Pattern Generator Values

In the HP 16520A/16521A Pattern Generator, similar functions are
generally placed together under & single menu. For instance, the
operating values of a pattern generation program are under the Format
menu, where you set the format of your data. The Listing contains the
list of patterns and the sequence in which they are to go out. And the
Macro menus let you write macros to eliminate entering redundant
pattern sequences.

This chapter tells you how to set the pattern generator program values
like data output rate, strobe width and delay, and the channels you
want to be active. It aiso tells you how to group channels together
under a common, user-defined name. All of these tasks are done in the

_Format menu.

The pictoral index on the next page gives you a visual map of the
Format menu. It gives you the name of each field in the menu, along
with the page or chapter number where you'll find more informaticn
about its function.

All the pictures in this manual were taken from an HP 16500A with one
HP 16520A master card and one HP 16521A expansion card. If the
screens on your instrument differ from the pictures in this manual, it
simply means that you have a different card configuration. All other
functions will work the same except where noted.

Setting Pattern Generator Values
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Format Menu Field

¢ 9

? 9

Index { Pettern Gen A | { Formst ) 9 @ {eprint ) ( T
® (T2 ] (crdormen) {20075 | fJ ( )
. " -]
O] O T I e B
CLx L Y IR LI e e N H
FC c/2 L PO N B [ T & R
AS P e B CE [ I I T B B
R/ 2 T S 3 PRV I SRR O S B IR
@ ues [ D PP 3 P B T & R i
Los - e s PR & S I I | R i
ore é W
are
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are
Description Manuat Page or Chapter
1 Module Field 3.2 to 3-3
2  Menu Fieid 3.2, 34
3 Print Field Chapter 11
4  Fun Feld Chapter 7
5  Input Type Selection Field 4-14 t0 4-.15
§ Clock Source Selection Fieid 4-10 to 4.12
7  Clock Period Selection Field 4.10 t0.4-12
8  Strobe Definition Field Chapter 9
g  Symbol Definition Fieid 4.15, Chapter 8
10 Label Fieids 4.3 to 4-6
11 Qutput Pclarity Field 4.9
12  Channet Numbering 4.6
13 Pod Numbering 4.5
14  Channel Assignment Fields 4.7 to 4-8
18  Horizontal Roll Field® 4.13 to 4-14
16  Label Rell Field 4-12 to 4-13

« Appears only if one or more HP 16521A expansion moduies are installed.
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Naming Channei
Groups

Turning Labels On
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Menu; Format
Fields: Label (8)

Each channel you're going to use must be assigned to a label. A label
is a name for a channel or group of channels, like ADDRSS or DATA.
You can give the label any name you want, up to a maximum of six
alphanumeric characters. All the labels appear in the leftmost column
of the screen.

When the Format menu first comes up, it has two labels already
assigned. You'll notice the label STROBE in the upper label fleid and
DATA in the field below it. These are the default labels. The labels can
be changed, but the default labels appear at first because every label
must have a name (i.e., you can't have a label that contains only blank
spaces). )

To turn a label on, you need to touch the label field you want to turn
on.

rPcitern Gen A)( Format } (Przn{_) ( Run J
et | [;ffffn‘;J[ 25558 | (Sirones) ((sumoors )

Poas Pag A3 Paa A2 Pog B Pod 5§ Pod B4

.+ 2 Bd
i IC_) T . OETACHED DETACRED  OETACHED
{Lever) == 203 0 7.....0 3. .9 779 7. 2B

DATA e b b
ore
Qre
off
orf
ort
ors
Gre
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When a label field is touched, a pop-up appears with three choices:
Turn Label On, Modify Label, and Tumn Label Off. Touching the Turn
Label On field turns the label on and assigns a default label. If the iabel
has been previously defined and then turned off, the previous label will

" Setting Pattern Generator Values
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show when you turn the field on again.
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Turning Labels Off  If you touch a label field, a pop-up with three choices appears on
screer: Tum Label On, Modify Label, and Turn Label Off. Toturn a
iabel off, touch the field labeled Tum Labei Off.
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Turning a label off does not destroy the label name you have defined.
it you turn the label on again, the name will still be there.

Turning off a label causes all assigned output channels to go to their
disabled state.
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Modifying Labels When you touch a label field, a pop-up appears with three choices:

www.valuetronics.com

Turn Label On, Modify Label, and Tum Label Off. Touching the Modity
Label fleld causes a keypad t0 come up On screen.
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From this keypad you enter the new label. Spaces and any other
special character on the keyboard are allowed in the iabel. To clear the
label and start over, touch the CLEAR key. If you make an error while
entering a label, you can move to the character you want to change
with the front-panel knob and enter the correct character. When you
are finished with the label, touch the DONE key.

( Pattern Gen A) ( Farmat ) (Prmtj ( Run )
gt ) [ Sroce 1[ Ber'ad | (Stroves) (sumors)
{ Poss | 5 as STROBE 4 86 Pos BS Pog 84

“( GG J[4J@@@@§“
&2 (P JF

Setting Pattermn Generator Values
4-5



Pod and Channel
Numbering

if you touch a latei field that says Off, you don't need to turn the label
field on and then modify the default fabel. If you touch a label that is
turned off, just touch Modify Label when the pop-up appears and enter
the desired label.

Menu: Format
Fields: Pod, Channel Numbering (11,12}

Above the channel enable fleids are the pod and channel numbers.
These tell you where each channel is located. The channels of each
pod are numbered from right to left, starting with channel 0. Together
the channel numbers across the top and the labels ziong the left side of
the screen make up a matrix. While the numbers across the top
indicate the physical grouping, the labeis on the left show the logical
grouping.

This area also tells you if the output cables are connected to the TTL
or ECL connectors, or if the cables are disconnected.
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Assigning Output
Channels to Labels

Enabling Output
Channels
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Menu: Format
Fields: Channel Assignment (13)

The process of assigning channels tells the pattern generator which
channels are active and to which label each channel belongs.

Each label can have more than one channel assigned to it. For
instance, you may have 16 channels assigned to the single label DATA.
However, a channel can be assigned to only one label

To the right of each label are fields allowing you to specify which
channels from each pod are associated with that label. In other words,
each label may have several channeis assigned to it, but those channels
need not be on the same physical pod. The channel enable fields let
you select where you want each signal to go.

( Pattern GsnﬁJ (_ Farmat J (Printj ( fun )
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Touching a channel enable field causes a pop up window to appear.
The pop-up has two fields with **" and ".” characters on them. The ™~
{asterisk) causes a channel to be enabled. For each channel you want
enabled. you need to enter a **" in the channel enable field. You can
move to each channel by using the front-panel knob.

After entering "*" for each channel you want enabled, touch the DONE
key to close the pop-up.

Setting Pattern Generator Values
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Disabling Output
Channels

Touching a channel enable field causes a pop-up window {0 appear.
The pop-up has two fields with **" and ™" characters on them. The "."
{period) causes a channel to be disabled. For each channel you want
disabted, you need to enter a "." in the channel enabie field. You can
move to any channel by using the front-panel knob. Or. you can easily
disable afl the channels in the pod by touching the CLEAR field.
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After entering “." for each channel you want disabled, touch the DONE
key to close the pop up.
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Specifying Output
Polarity
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Menu: Format
Fields: Output Polarity (10)

The fields between the label and channe! enable fields specify the logic
polarity of the pattern generator output. The field toggles between "+
and "-" when touched. There is one field for each label. For data
channels, a positive sign ( "+" ) tells the pattern generator to send out
signals that are a high voltage if the pattern requestedis a 1. The
negative sign { "-" } specifies a low voltage if the requested pattern is a
1.

"
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Setting the Data Menu: Format

Qutput Rate Field: Clock Source Seiection (5)

{Internal Clock)
The clock, or what might more correctly be called the output data
clock, drives the pattern generation hardware. Each time a new ciock
period starts, the pattern generator outputs go to their next state, as
defined by the listing you specify in the Listing menu.

The clock field allows you to select an internal or external clock. When
you touch the fleld, it will toggle between internal and external,

( Pettern Gen A | ( Formst | (Prinl)( Run )

{ Perica
200 as (Stroass} [ngels]
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Specifying an Intemal The HP 16520A/16521A powers up with the Clock Internal field
Clock Pericd showing. This means that the clock driving the pattern generator is
coming from inside the instrument. The internal clock has a selectable
period, via the Period field. When you touch the Period field, a pop-up
appears with all the internal clock period choices. The periods are in a
1, 2, 5 sequence from 20 ns to 200 Us. Touch any field to select a
period and the pop-up will close.

Setting Pattern Generator Values
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Setting the Data Menu: Format
Output Rate Field: Clock External (5)

(External Clock)
If you touch the Clock intemal field, it toggles to Clock External. The
HP 16520A/16521A can be driven from a user specified external clock.
The ciock is supplied through the EXT CLK pin of pod 1 on the master
card (HP 16520A). Pod 1 of the master card must be the HP
16520-61601 Input Qualifier Probe. The pattern generator changes
data on the rising edge of the external clock. There will be some
propagation delay from the rising edge of the external clock to when
gata is output. ‘

Setting Pattern Generator Values
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Specifying an Externai
Clock Period

Rolling the Screen
Vertically

Any external clock is run through a divide circuit on the pattern
generator master card. When you choose Clock External, the field to
the right of the clock field changes from Period to Divide by 1. By
touching this field, you can aiso seiect Divide by 5 or Divide by 10.

This gives you more capability for strobes. For a complete expianation,
see Chapter § of this manual, "Defining and Using Strobes.”

( Pattern Sen A J ( Format } (Prant) ( rRun )

: Input Clock
T Extarnal Symoals
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Menu: Format
Field: Label Rolt (15}

Up to 20 labels can be assigned in the pattern generator. Since only
ten labels can be displayed on screen at one time, you can use the
knob to rofl the list of labels up and down to display any group of labels
you like. Above the label fields there is a field that says Label. When
this field is light blue, the knob will roil the iabels up and down. If the
field is dark blue, touch it and it will turn light blue.

Setting Pattern Generator Values
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Rolling the Screen  Menu: Format
Right or Left Field: Pods <= + (14)

If one or more expansion cards are installed in the mainframe, the knob
serves an additional function. With a master card connected to at least
one expansion card in the HP 16500A, there are more channels than
can be displayed on screen at one time. The additional channels are
off screen to the right. To get to these channels, touch the field in the
upper left of the screen labeled Pods <« +. This field will turn light blue,
indicating that it is assigned to the front-panel knob. Thus, when you
turn the knob, the screen will roff left and right. if the Label fieid,
discussed on the previous page, is light blue, the knob will roll the
screen up and down. If the Pods + + field is fight blue, the knob will
roll the screen left and right.

Note

The Pods < = field will not appear if you have no
expansion cards installed.

“41 Setting Pattern Generator Vaiues
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Setting the
External Input
Signal Type

Menu: Format
Field: input Type {(4)

if you are putting a signal into the pattern generator, like an external
clock or input qualifiers, there is a field in the Format menu to allow you
to set the threshold of the incoming signal. Touch the input type
selection field, and a pop-up will appear with three choices for input
signal threshold: TTL, ECL, and User Defined.

Touching User Defined will cause a numeric keypad to pop up on
screen. From this keypad you can enter the threshold voitage of the
external clock and external input qualifiers.

Setting Pattern Generator Values
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For more information on using and setting input qualifiers, see Chapter
10, “Setting Instructions", and the section entitled WAIT.

Using Symbols Menu: Format
Field: Symbols (8)

Symbols are defined in the Format menu, but are used in the Listing
menu. Because of this, symbols are covered in a separate chapter,
Please see Chapter 8, "Creating a Symbol Table.”

)
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Entering and Editing Output Data
Patterns

in the HP 16520A/16521A Pattern Generator, similar functions are
generally placed together under a single menu. For Instance. the
Listing menu contains the list of patterns and the sequence in which
they are to go out. The operating values for that list of patterns, such
as output rate, are set in the Format menu, where you set the format
of your data. And the Macro menus let you write macros to eliminate
entering redundant pattern sequences.

This chapter tells you how to enter and edit a pattern generation list.
These functions are performed in the Listing menu.

The pictoral index on the next page gives you a visual map of the Listing
menu. It gives you the name of each fieid in the menu, along with the
page or chapter number on which you'll find information about its
function.

Enterir;g and Editing Output Data Patterns
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Listing Menu Field
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Index
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{ Pattarn Gen a) { wimung B ( s:em j(Frmt} { 2un
Tooer) (tesve (o Y(rcosz)(as Tam ) (uos j(;os)—{‘
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] e H - ¥ 1
~C) swo END OF PROGRAN es=
Description Manual Page or Chapter
1 Module Fleld 3-2 to 3-3
2 Menu Field 3.2, 34
3 Step Run Field Chapter 7
4  Print Field Chapter 11
5§  Run Fleld Chapter 7
8 Column Roll Field 517
7  Label Fields 5.4 to 5-5
8  Numerical Display Base Fields 5-3
§ Line Delete Field 5.8 to 5-8
16 Program Merge Field 5.12 to 5-14
11 Line Number Fieid 5.6
12 Line Copy Field 5-10 to 5-11
13 Line Insert Fieid 5-8 :
14 Instruction Field Chapter 10
15 Data Entry Fields 5.7, 5-14 to 5-18
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Setting the Dispiay Menu: Listing
Base Field: Numerical Base (8)

immediately below each of the labels is a fleld showing the numerical
pase used to display the pattern for that label. You may display the
channels in binary, octal, decimal, hex, ASCHl or as a user-defined
symbol,

For example, assume you have a label with three channeis assigned to
it. If you want a pattern 11 1 for those three bits, you can enter it in
binary as shown, or in hex as 7. The number bases aliow you to enter
and display the program data in a convenient form.

The default number base is hex. If you want to change to another
hase, touch the numerical base field and select the base you want from
the pop-up.

( PetternGen A ) ( Listing ) (step J{(Frint]) ( Run )
Teoeoy [ tnste (e J(Fe oz i(as_ j{Rm ) (uwos 1{Los |
Base> w ‘ Hel_ji Hex “—;{ Hex J[_Hex J[—He_)

Geleta

Marge

ses START OF P%

Bl

Copy

Insart
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Reading l-abels

Changing Column
Order

Menu: Listing
Field: Label (7}

Labels are defined and output channels are assigned in the Format
menu. Fach of the labels are displayed across the top of the screen in
the Listing menu, left to right in the same order as in the Format menu.

The Label> Base> field in the upper left of the screen point to the rows
that contain the label and numerical base fields respectively.

All data for the Listing menu is entered into the data fields below each
label.

Menu: Listing
Field: Label (7}

Even though you defined the label order in the Format menu, the order
may not be convenient for the Listing menu. You can change the order
of columns in the Listing menu without affecting the order defined in
the Format menu, To change the order of columns, touch the labei
fieid.

( Pattern Gen A | (_ Listing } . ( Slep)(PrinlJ ( Run )
LM,.;,J { instr ;Wwo _QE‘TE V{am (s J{ew ]
e e "g) Binary ;(EiEEJ
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£

Copy

Insart
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Entering Data
Output Patterns

J
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Menu: Listing
Fieid: Data Entry (15)

Qutput data is entered into the data fields by touching them. When a
data field is touched, a pop-up appears on screen, aliowing you to
enter pattern data. The pop-up will vary depending on what value is
shown in the numerical base field. For exampie, if the numerical base
field is set to Hex, the pop-up will allow you to enter data in the range
of 0 to F. If you select Binary, the pop-up displays only zero and one.

( Patrtern Gen AJ ( tisling ) ( Step )(Prmtj ( Run )
Cevero) (taste J{ox J{rcosz)(as (R J{uos _ J(vos
Base> (Binarg) Binory I(Btnarg) (Einarg) [anurgj fBlna]

Pelete

[ Merge

ees START OF PROGR? S P
g
T PROGRAM

4] 0 {2

Copy

Insart

If you try to put a value into a data field that is larger than the
maximum valye that the field can accomodate, the field will truncate the
entry, displaying as much of the entry as it can. That is, if you have
the numerical field set to Hex, but you only have one bit assigned to
the label. the only legal entries are 0 and 1. If you enter 5 and touch
the DONE field, the pattern generator will truncate the entry, leaving
only the least significant number, which is 1.

Entering and Editing Qutput Data Patterns
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Inserting Program
Lines

fMenu: Listing
Field: Insert (13)

When the pattern generator is powered up, there is only one program
line, ine 0. To add lines to a program, use the Insert fleld at the lower
left of the screen. Each time you touch the Insert field, the pattern
generator will add one line immediately after the one shown in the line
number field. That is, if the line number field shows 7. and you touch
the Insert field, a line will be inserted immediately after line 7.

rPauern Gen R} ( Listing J ( Step J(Fr]r,tj ( Pun J
Tavars) | Instr j{cux 1{Fcos2] {as ) {rw J{uos Y (uos )
Base? (ainarg){stnarg (Binarg)@narg) (ﬂlnarg][sxnuj

see STARYT OF PROGRAN ===
i 000 1 1 1

001
——n o

P -

Tl 0 -

pryey

Deleting Program
Lines

Menu: Listing
Field: Delete (8)

You can delete one or more lines from a pattern generation program
with the Delete field to the left of the screen. First, position the line
you want to start or end the deletion with in the line number field at the
center of the screen. When you touch the Delete field, two red

Entering and Editing Output Data Patterns
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A pop-up will appear with all the labels listed. Touch the fleid in the
pop-up that you want to move.

( Pattern Gen A ) ( Listing J ( Slep Jﬁrml) ( 2un J
Labﬂ)} s ) (0 st (O ) (em (sm e
(Biaer 280 ) [&xnnrgj (ﬁinargj (axnargj {ﬁzngj

pcrm——

Base>

START (OF PROGR STH
0 ] ol
(S | S emr o bsren] 6TH =

Inssrt

The pop-up will close. Notice that the label fieid that you first touched
and the label you touched in the pop-up have exchanged places.

Program Line Menu: Listing
Numbering Field: Line Number (11)

The field at the center left of the screen shows the program line
number. This field shows the current line that can be edited. When the
pattern generator is powered up, fine 0 is the only one in the new
program. And, all data fields are zero.

Each program will start at line 0.

B Entering and Editing Output Data Patiermns
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You may move to any line in a program with the front-pane! knob.
Since the knob may also be used to move the screen feft and right,
make sure the program line number is light blue before you try to move
to a line. If the Label> Base> field is light blue, the screen will move
ieft and right instead of up and down. When the program line number
is light blue, the knob will rofi the program up and down.

( Pattern Gan QJ ( Listing } ( S5iep )(Pr:nt_) ( Run )
cavenr) [ tnsir J(ek  {Fc os2 ) (s J{rm  J(uos  J(vos )
Base> (B:narg] (Btnarg_][alnarg] Binary i(ﬁinarg) [Eiff)

| nerge

(=]
N
LR T B

Insert

"t

in some cases, as when a program is several hundred or thousand

lines long, using the knob may not be the most convenient way to move
through the program. In such cases you can touch the program line
number {provided it is fight biue} and a keypad will pop-up on screen.

Noie

If the line number field is dark biue, touch it once to use the
knob and twice to bring up the keypad.

From this keypad you can enter the line number you want to move to.
When you finish entering the line number, touch the DONE key. The
keypad will close and the program will jump to the specified line
number. This feature can be used within the copy, delete, or merge
functions described later in this chapter.

Entering and Editing Output Data Patterns
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( Fattern Gasn A)( Listing ) ( stes J'Gr:mj( Run }
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horizontal lines will appear on screen, one above and one below the line
in the line number fleld. A pop-up will also appear at the left of the
screen with two fields in it, Cancel and Execute. Use the front-panel
knob, or the pop-up keypad from the line number field to scroll up or
down in the program, until the two red lines encompass the line{s) you
want to delete. Then touch the Execute field in the pop-up. The lines
indicated will be deleted and the program will be renumbered.

{ Pettern Gea RJ ( Listing ) { step J(Prmt) ( Run )
_ {(Tinstr J(ee J(Fcorz)(as (e J{uos  }{ios )
{)alete (Emarg] [Binarg] (Blnarg ) (_B.;MWJ (:narg] (ana]

wox START OF PROGRAM wee
1 SN

dr t 2 O e

- ¥ L3 T o5
=3

if you decide not to delete anything, you can touch the Cancel field.
This will cancel the delete operation.
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Copying Program Menu: Listing
Lines Field: Copy (12}

You can copy any portion of a program, provided you are not already
at the program iimit size (4085 lines). The pattern generator allows you
to select the number of copies as well as where you want those copies
in the program.

( Pattern Gen R_) ( Listing J ( Step }(Prmt\ ( fun _)
Toven) (anstr J(ex J(rcos2)(as  j{eam J(ws  }{uos
Base> (BSnarg} [ssnargj (Bxaerg} {Exnarg) (B:nurgj (ana)

Delete

Rerge

«sxe CTART =
S afrgga

Insert |} === END

Al 1181

To copy program lines, position the first or last fine of the section to be
copied in the line number field. Touch the Copy field at the left of the
screen. A pop-up will appear at the left of screen, with fields labeled
Execute and Cancel. Two red, horizontal lines will also appear, above
and below the line. Use the front-panel knob or the pop-up keypad
from the line number field to roll up and down in the program untii the
red lines enclose the section you want to copy, and then touch the
Execute field. Now, if you want more than one copy, touch the oval
field that specifies the number of copies. A pop-up keypad allows you
to enter the number of copies. When you have finished entering the
numbper of copies, touch the Execute field.

Entering and Editing Output Data Pattemns
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Now that you've told the pattern generator what you want to copy, it
needs to know where to put the copies. The pop-up at the left of the
screen now prompts you to move {o the location in the program where
you want the copy(s). Move to the location with the front-panel knob
or by touching the line number fieid and entering a line number. When
you reach the point where the copies are to go, touch the Execute field
again. All the copies specified will be added directly below the line in
the line number field.

{ Pettern Gen a ) { tisting ] ((stes J(Print} ( Run )

(Levers) { 1astr J(ck  J(rcos2j(es  J(Rew  J(uos  }{ios :
| Base> (Binurgj (Banarg }(ainurg] (Eéneru) (slnarg) (Binqj
Select
LOCATION
FoR COpy|"*" START OF PROGRAN === % ! ! i
o 001 - - -
‘ 1 o ) 9 - -
( canco ] I -

e o 0 0
L 1 7 1]
Cepies
(G
e g
Sl

) , if you decide not to copy anything, touch the Cancel field at the left of

the screen to cancel the copy operation.
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Merging Program Menu: Listing
Lines Field: Merge (10)

The Merge field allows you to merge a pattern genérator program

stored on disc with the program you are deveicoing. You may also
merge one of the four macros from the program on disc with your
program.

( Pattern Gen AJ ( Listing ) (_sum {"rznt) ( fun )
Lacei> [ nstr }(CLK J(Fc 012)[95 i Rim J(ues )[LDﬁ)
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Position the line number to where you want to merge the file in your -
program. Touch the Merge fieid and a pop-up with five fields appears.

(Puuarn Gen A)( Listing J (S'.eu {Dr:MJ( Run ]

™ N D Ceay (as = {uos J(ios ]

(%
_ Disct Front (Einerg ;E’?:-argj (anerg](aina)
I
&=

ene START OF P Pt oese
{ i

370 i1 ' i RN N

e - .-

(D,

&
0
vee END OF PROGRAM +sv

Entering and Editing Output Data Patterns
5-12
www.valuetronics.com

e - . - .
e . . -
P - . o 5
4 "

1

.- - -

e D e O

e 1 - i




www.valuetronics.com

The Dlsc flaid in the pop-up lets you select whether the program is to
come from the front or rear disc.

Touch the File name field in the pop-up and a keypad appears for
entering the disc file name. When you finish entering the file name,
touch the DONE field in the keypad.

At the bottom of the pop-up is a field labeled Merge. This field lets you
specify whether you want to merge a main program on disc or one of
four macros that may be stored with that program.

( Pettern Gen A} { Listing } { step J{erint ) {( ren )
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Touch one of the choices to select what you are merging from the disc.
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Using Autoroll to
Enter Data

Two fieids on the right side of the first pop-up allow you to cancel the
merge function or to execute it after you've entered the source of the
program, its name, the portion to be merged. if you do not want to
merge anything, touch the Cancei field. iIf you touch the Execute field,
the program or macro will be puiled from the disc and added after the
current line of the program or macro being edited.

(Pattern Gen A } { Listing ] (Csteo J(Prant ) ( 2un ]
L - — Yo N omay(as ({am J(uws  1(uos )
nerse Disce (_ Frant _J (ataarg](!&:nurg) [s:nargj (amg]

Fite name: ! MER.T° I

Copy 6 b
1 o " <

Iy 1 - 1

)
fnsert || ==+ END OF PROGRAR ==
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if you do not want to merge anything, touch the Cancel field.

Menu: Listing
Field: Data Entry (15)

When entering pattern generation data, you may go across the screen,
filing each data field in the line before going to the next program line.
Or, you may want to fill in ail the data in a column and then go to the
next column. Whatever method you choose, Autoroll makes moving
from one data entry field to another easier than touching each in
succession.

When you touch a data field and the pop-up appears, notice that a field
also appears at the left side of the screen labeled Autoroll. The default
for Autoroll is Off. When you touch the Autoroll field, another pop-up
appears with three choices: Off, = |, and |.

Entering and Editing Output Data Patterns
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( Pattern Gen ﬂ) ( Listing J (_ Step )(Prmt} ( Run J
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! Base> { A il 0 (5 \*,{'Sznarg)[emcrg)(ﬂma\i
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[ cLear] { oone |

R S

sse END OF PROGMm

If the = } field is touched, the pop-up will close and Autoroll through
the fields in the program line from left to right each time you finish '
entering data {touch the DONE field). When you finish entering data
into the last field on a line, the pattern generator will automatically jump
to the first field in the next line. This continues until the pattern
generator reaches the end of the program or until you turn Autoroll off.

—
Autoroll | B g !
START DATA ENTRY/EDIT
i
1
r /
{ e ) | i
DATA
ENTRY /
FIELDS
| B -W/“Wm’

END OF PROGRAM (AUTOROLL TURNS OFF
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Moving the Screen Menu: Listing

Left or Right

www.valuetronics.com

Field: Label> Base> (6)

Since you can have more labels than can be dispiayed on screen

horizontally at one time, the pattern generator has a Label> Base>
field. This field, located in the upper left fo the screen, allows you to

move to those labels that are off screen either to the left or right.

Touch the Labeb> Base> field and use the knob to roll the screen in

gither direction.

( Pattern Gen RJ ( Lssung‘) ( Step )(Prm\j ( ?un }
[ [ 1nstr_ 2)(as__ J(rm_ :{uos  j(ros )

~ (Einarg)(murg](ﬁinurgj(ﬂmu}
Dalate

rarge

sae START OF PROGEAMN sam
| I o | et s

e
o i
P
e

Capy

Yy

QO = O — O

-t 1 10 i
13
1

e

Inssry || **= END OF PROGRAM ees

To return the screen to the vertical scroll mode, simpiy touch the
prograrn line number field.
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Autoroli i &

START DATA ENTRY/EDT

¥

i 3

Y

DATA '
ENTAY

FELDS ¥

\
END OF PROGRAM AUTCROLL TURNS OFF)

if you touch the L fieid, the pattern generator will move down the
column you are in, advancing to the next field under it each time you
finish entering data (touch the DONE field). as shown below. Thig
continues until the pattern generator encounters the end of the
program or you turn Autoroll off.

Entering and Editing Output Data Pattemns
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The Macro List Menus

introduction

ot
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In the HP 18520A/1621A Pattern Generator, similar functions are
generally placed together under a single menu. For instance, the Macro
List menus let you write macros to eliminate entering redundant pattern
sequences. The operating values of a pattern generation program are
under the Format menu, where you set the format of your data. And
the Listing contains the list of patterns and the sequence in which they
are to go out.

This chapter tells you how to write and edit macros for use in the main
pattern generator program. Macros are written on one of the four
macro list menus. Each of the four menus is the same, so the
information in this chapter applies to all.

Most of the functions in the macro list menus are identical to those in
the Listing menu. This chapter explains only those function that are
unique to the macro list menus. If you are uyncertain about how to
create a pattern generator list or program, refer to Chapter 5 of this
manual, "Entering and Editing Cutput Data.”

The pictoral index on the next page gives you a visual map of the
MACRO List menus. 1t gives you the name of each field in the menu.
along with the page or chapter number where you'lt find more
information about its function.

The Macro List Menus
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0 ™

MACRO List Menu Q ® ORNCIN

! |
Field Index ( Pattern Gen nj ( nAcrOt List ) ( s:e0 }(Prmtj ( Run )

cansts) [ Instr  J(mooR  {oATa J(N_ak ) (N_pAn )(357;:15)[&5;19}-—(
®_[ Bcsn] [ Hex }(:Hu ][ ~ex )( Hayx J(B%nurg)( He)"‘(

O (o]
() 7

TAR HA ] swwn
[FARAnT | (PARART | (Berer | [PeRANT | (FARAHI ] [FREZ] }C
oo | BEs mﬁmﬂp B

o (=

o (=

909 006 C

sss END OF MACRO ===

Description Manual Page or Chapter

1 Module Field 3-2 to 33

2  Menu Field 3-2, 34

3 Program Step Run Fieid Chapter 7

4  Print Field Chapter 11

5  Run Field Chapter 7

8  Column Roll Field* 5-17

7  Label Fields 5.4 to 5-5

8  Numerical Display Base Fields 5-3

9 Line Delete Field 5.8 to 5-9

10  Program Merge Field 5412 to 5-14

11 Line Copy Field 5-6

12 {.ine Insert Field 5-10 to 5-11
13 Line Number Field 5.8

14  Instruction Field Chapter 10
15  Data Entry Fields 5-7, 514 to 5.16
16 Parameter Fields 6-6 to 6-7

* Appears only if there are more columns than can be displayed on screen at once.

The Macro List Menus
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What is a Macra?

S

Naming a Macro
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Macros are separate programs that can be called by the main pattern
generation program. Often you may have a sequence of patterns that
is repeated many times within the pattern generator program, like a
handshake sequence. Rather than having to enter this pattern
sequence in the main program every time you want a handshake,
macros allow you to define the sequence once in one of the four macro
lists, give the sequence a name, then call that macro by name in the
main program. So, instead of having to enter the pattern sequence
each time, you can specify the macro name, and the patterns in the
macro will be output, saving both effort and program space.

The pattern generator also allows you to pass parameters to the
macros. For example, suppose you are doing a lot of writing to the
memory of your system and you'd like to define a macro to take care
of actually writing to the RAM. Each memory access differs only in
address and data. With the ability to pass parameters, you may define
the access routine in @ macro and then pass the address and data to
the macro. This makes the macros much more general purpose while
cutting down on the amount of time it takes to develop pattern
generation programs.

Menu: MACRO List
Field: instruction (14)

Macros can be given any six character name you want. To name a
macro, touch the Instruction field in line 0 of the macro list.

(" Pstiern Gen A ) { nACRO! List ) (" step J(Print { run )
Lnn.si} (tnstr ) (Roor ) (oatR ) (nw ) (Noran ) (3sTATE ) (8sH0)
( Hex J[ &;( Hex J( Hex_)[alnurg]( Me]

Besg>

(T )

Detete

erge

soe START (77
PARANE TERS

ij [Farat
:
. 0

QuU

a4 pane

sae END OF NMACRD see

copy
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Setting Pass
Parameters
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A keypad will pop up, allowing you to enter the macro name. When
you finish entering the name, touch the DONE key. When the keypad
closes, the macro name will appear in the Instruction field and the Menu
field at the top of the screen,

{ Pattern Gen A ] ((RAN_AR List ) (steo J(Print ) ( Run ]
tevers) ( tnstr J(cik Y(rcoszjfas ] (e J(uos ) (s )
ngsar (Blnarg ][QRH”NR }ﬁarg) (ﬂlnurg) {Btnary (_B_:.n_ej

LOEEEEER

an

RRA
=
o}

Menu: MACRO List
Field: Parameter (16)

. The pattern generator allows you to pass parameters between the

main program and the macros. There are two parameters available for
each label in the list. The parameters fields appear in lines 0 and 1, in

what would normally be data entry fields. They are labeled PARAM1
and PARAM2,

{ Petiern Gen Al { rRan_sw List | { step }(Prma) ( run J

Tover) ( tnste ) (moor ) (oata J(noR_}{nran ]{3sTATE ] esHo)

Base? [ Hex }( Hex }[ Hs:.., ( Hex )[Binarg)ue_}i

Delete

Merge

cws START OF MACRD '
RAM_HE -
il PARANZ o,

topy veaoe END DFf HACREC *ee

13
3
L3




The parameter fields differ from data entry fields in that they will not
accept numeric input like a data entry fieid. Instead, when you touch a
parameter field a pop-up keypad appears, aliowing you to enter a
name. The name can be up to six characters, and the parameter can
he referred to in the rest of the macro by this name,

mauern Gen A | ( RAnAR L;stj { stes j(PrzntJ ( Fun J
Enm01

covern) [ tnsur ) feoor ) (oata ) (hor ) {nRen T (3s7aT

il (e (mpruaL e J (e J(""“"‘JJE
Tonanonunn
HE
e
= __

CLEAR SPACE | oo
(rr———

(=]

0

(=)

(<)(=)()
)
(<)o)
(=)(=)(=]
(=)()(e)
(=)0
H(E:@

(=)

i
i

The parameter name can be used in the rest of the macro when
referring to the parameter. When naming a parameter, you are naming
a variable that is passed into the macro from the main pattern
generation program. As an example, suppose you have a label in the
main program entitled ADDR. You'd like to pass an address value into
the macro. $o you might want to name one of the parameters under
the label ADDR, ADRVAL, for ADDRESS VALUE. You can then refer
to this parameter (variable) by its new name, ADRVAL, rather than just

PARAM1.

The Macro List Menus
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Editing a Macro
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Parameters do not have to be renamed. You may use the default
names of PARAM1 and PARAMR2 if you wish.

Creating and editing a macro is virtually the same as creating and
editing a program in the Listing menu. To insert, delete. or copy merge
lines in a macro, use the insert, Delete, Merge or Copy flelds at the left
of the screen, just as you would in the main program in the Listing
menu. The functionality of these fields is the same in the macro or
main programs, with one exception. You can not delete, edit, or insert
within lines 0 - 3 of the macro.

( Pottern Gen A ) {(RANNR List ) (step i{erint) { Pun )
overs) ( tnsir ) (Aoor ) (oata ) (NR_ ) (n_ren | (3sTATE CER):

Sese> § Hex ( Hex !( Hex )( “ex J(znarg_}{ Me 1
- ses START OF NACRD e==

RAM_KR ADRVAL PARAN Y PARAM1 PARANMY PARAM | PAaRA

PARAMETERS PARANZ PARANZ PARANZ PARANZ PARANM2 PRRA
Herge jefede] o0 0 o 000 ¢

{ ]
STEEND OF

You may also use instructions in a macrg, to repeat a line, wait for
external input qualifier values, wait for an IMB signal, break, or send
out an IMB signal. The instructicns are inserted in the Instruction field,

just as in the Listing menu, However, you can not insert instructions

into the first two lines of the macro, in the Parameter fields.



T et

Calling a Macro
from the Main
Program Listing
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Entering patterns into the data entry fields is also done in the same
manner as in the Listing menu. To enter patterns into a field, simply
touch the field and use the pop-up keypad.

( Step J(Prxnl) ( Fun )

Lebeis) [ tnstr 1{apor  }[oata 1{nwr }{n.Ram ]{zsTATE | [2SHol
Base> § Hex ;f Hex ( Hex J [ Hex } {Elnarg} { He}

Delete

( Pattern Gen aj { RanmR Lxst_}

mws START OF MALRE sce
RAN_WR ADRVAL DATVAL PARAM{ PARANIL PaARAN: PoRA
PARAMETERS PARAND PARAMNZ PARANZ PARANZ PARANZ P&RA
nergs son e o M - o -

' | G | —
see END OF PACRG ==

ALdlE

Copy

Insart

fMenu: Listing
Field: Instruction (14}

To calt a macre from the main program, touch the Instruction field of
the line in which you want to invoke the macro.

(Sleaj(wmt]( Run J

( zrsir )(eoor  J{oata  J(¥kr }[(nman }{3s7ATE | [35HO)

( Hex_)( Hex ]( Hex ]( Hex }(B:nargj( He |

P~

Pettern Gen A | { Listing |

Labei>

Base»

.
| S

Pelete

| tterge || e=e START OF PROGRAR eee
000 06 . 1 H ;

. b

z .

Copy

Insert

t
it
1 E
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When the pop-up appears, select one of the MACROX fields, depending
on the list where your macro is. If you have named your macro, that
name wiil appear in the pop-up.

(Patlern Gen A_) ( Listing _J (Steu)(?rmt} ( 2un )
s L G R | O I Ea I )

Base> ((Hex [ mex J{ mex J{ mex {Emurg)(ﬁi

([ Horge || ese sTART | REPEAT AACRO2
HAIT RAERO3Z

WALIT INB HACRC4

Copy BREAK o

Tnsert SIGNAL IND 07

Ertotrrtoa 11:

W O
MO

a0A

Whenever you sefect a macro in one of the Instruction fields, another
line will appear below it. The word Parameters will appear in the
instruction field of this second fine.

(" Pottern Gen A ) {( listtng ) (“stee J(Print ) { mun )
LaueHJ (asee ) (eoor ) {oata_J(nor_ ) (nran ) (SsTate ) (asko)
( Hex_)[ Hex _)( Hex _]( Hex J{Emurg}[ HeJ

Base>

prmi—.

Delwte

Mergae |l eee START OF PROGRAM =ow
N oG 90 ! ] il '

209
RAMN_AR 1Moo 1 26 [~ 1 IR AN

z
t

- b

o -
Y

P

P

. v
Q00
OO
b tdndy
[ ge o
omm

Copy

e -

Py -

Insert

Tt r b3 ororot oy

o
o
W
4
L=1
£t P 1 v L OFOEL

QOO
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oo
~Ch (B

The data entry fields of these two lines (the one in which the macro is
called and the parameter fine below it} can now be used to enter the
values that will be passed to the macro. There are two values that can
be passed to the macro for each label in the kisting.



An Example Macro The following program segments are examples of a simple macro for
writing to a RAM and the program that calis it. Notice that data and
address values are passed into the macro from the main program. The
macro has been renamed RAM_WHR. Also notice that there are two
parameters in the macro, under the labels ADDR and DATA that they
have been renamed to ADRVAL and DATVAL, for ADDRESS VALUE
and DATA VALUE, respectively. The second parameter for each tabel,
PARAM2Z is not used, and is allowed te assume the same value as
PARAM1, ADRVAL, or DATVAL.

(_ Pattera Cen Q_) (VEAH_HR Lxst) ( Step )(Prlnlj ( Zun )

Taserr} [ 1nste J{aoor  J(oata  J(n® ) [nRAn NEEEET)

[ Hex J ( Hex J { Hex ]( Hex ) [Blnarg !(_.ii:

Base>

Delete

Herge

wee START OF MACKRD s»e

0 (]

{RAF_HR | {ADRVAL
- 1

DaTvVAL | [FARAN PARAM! | [FARANI : FRRA|
i 1 far it v 31 FARENZ = <RA
REPEAT S ADRVAL - - " .
oo DATVAL . . s .
T P R ; o
REPEAT 7 »== - - | o
' ees END OF MACRD =e»
( PettarnGena } ( tisting ] ( S!eo_)(?rant) ( = ]

(tnste J{aoor J{oata ) (e | (nran }{5statE |[sske)

Label>
Base> L_ﬁfi..J( Hex }[_Ef:_)( Hex )[Binarg}[ He)
wss START OF PROGRAM ee=s -
Deletn 000 00. i t 11 1
: KAIT 00t s I - - . -
o o - 000
{ RAM_KE 000 26 - e ;
\ RAM_KWR 001 03 - - won -
PARAMETERS  ““~ o - w o
FaRAiE W e e
FARANETERG) [ ~vw [~ g ko ! !
Cmeml L Ly " e
?AEAHE?ERS Ry e " - - bt
RAM_WR 004 co - - o
PARAMETERS  ~"~ e - - e
o v PRRRHETQRS oo ne e »” - ..
) ) e 2 2 :
3 1 Atk AN 3 aran a P " "
RAM.HR 007 26 - “ e
oo PARANE TERS PRy e " - -
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Running and Stopping
the Pattern Generator

introduction

Run Modes

s
i &
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This chapter will show you how to run and stop the pattern generator
and what the varigus run modes mean. 1t also discusses what happens
to the output channels when a program is finished or stopped.

The pattern generator can be run from any menu. The procedure for
running is basically the same for all menus, so the Listing menu is used
as an example.

There are two basic run modes in the pattern generator, single and
repetitive. In addition, the pattern generator can run independent of
other modules in the mainframe or in conjunction with other modules
through the IMB (Intermodule Bus). In total there are four possible run
modes.

independent Run Single- pattern generator runs once and stops.
Running is independent of other modules in the mainframe. Data,
strobe and clock outputs are held at the state defined by the last line of
the program.

independent Run Repetitive- pattern generator runs continuously until
stopped. Time between the last program line and the first is the same
as all other program steps. Running is independent of other modules in
the mainframe.

Group Run Single- pattern generator runs once and stops. Running is
in conjunction with other modules through the IMB. Data, strobe and
clock outputs are held at the state defined by the last line of the
program.

Group Run Repetitive- pattern generator runs continuously with other
modules in the mainframe until stcoped. At the end ¢f each run it halts
and waits for an indication through the IMB that the other modules
have finished their acquisitions. The pattern generator then starts

Running and Stopping the Pattern Generator
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another run at the beginning of the program.

An intermodule menu lets you telt the mainframe which module Is to
send an arming signal and which modules are to act upon it. #f you
need more information on how to use the intermodule capabilities, see
the chapter in the HP T6500A Reference Manual entitled "intermodule
Measurements.”

if the field in the upper right of your screen says Run, the pattern
generator is set to run independently of all other modules. I, however,
the field says Group Run, the pattern generator Is tied to another
module or modutes through the intermodule menu.

RS
Running the Menu: Any
Pattern Generator  Field: Run
Once

To run the pattern generator once, touch the Run field. When the
pop-up appears, move your finger to the Single field in the pop-up

. without lifting your finger from the screen. When the Single field turns
white, lift your finger from the screen. The pattern generator will run
once and stop.

( Petterngena ) ( Listing ) :_
LanenJ[ tnstr (o J(rcosz)(as (R

(Einnrg ){ Binery |(Binary E[EZ Ren;;ili

Delete Cance!

 ——

Base?

Herge
T iwew START OF PROGRAH ewe

DL 1 o8

-

f“\

s

ot e |

Capy e

e

ot

oy

L) n O e O O]

- r o2 ot &0

-~ 1O ot
Ot

+sn END OF PROGRAM sses
insert

The run mode (Single or Repetitive} will stay in the last one selected
until you change it. That is, if you choose Single as the run mode, it

Running and Stopping the Patterr Generator
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Running the
Pattern Generator
Repetitively
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will stay in Single each time you touch Run untll you change It to
Repetitive.

At the end of the run, the pattern generator data. clock and strobe
outputs will remain in the state defined by the last iine of the program.

Menu: Any
Fieid: Run

To run the pattern generator repetitively, touch the Run field. When
the pop-up appears, move your finger to the Repetitive fieid in the
pop-up without lifting your finger from the screen. When the Repetitive
field turns whita, lift your finger from the screen. Each time the pattern
generator reaches the end of the program, it starts at the beginning
again. The time between the last line of the program and the first is

the same as if the lines were contiguous.

( Patlern Genﬂj( Listing J
L.abel? ( Instr } {CLK ) [FC 0/2] [as

Base? fainary ) [Btnary (Blnargj &2

Delete

Hergs

see START OF PROGRAR ==e
299
| ] Jacormmm |

-

e
e

| copy

e

—_ 0 e O -fOf—

oI

HEs

Q
eax END OF PROGRAN ===
Insert

The run mode (Single or Repetitive} will stay in the last one selected
until you change it. That is, if you choose Repetitive as the run mode,
it will stay in Repetitive each time you touch Run until you change it to
Single.

Running and Stopping the Paitern Generator
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Single-Stepping
the Pattern
Generator

Menu: Listing, Macro List
Field: Step (3)

It is often necessary to have control over when the pattern generator
steps to its next state. For example, if you are using the pattern
generator to stimulate a prototype while checking the response with a
logic analyzer or scope, it is particularly heipful to be abie to halt the
pattern generator when an error is found with the target system. Itis
also helpful to be able to continue the pattern generation program from
that point, rather than having to run the whole program over again.

The single-step function in the HP 16520A/16521A allows you to do just
that. You can insert a BREAK instruction into your program at any
point, and single step through one or more program lines at a time
from there. The pattern generator can then return to its single-run
mode. For more information on how to use the BREAK instruction, see
chapter 10 of this manual, "Using Instructions.”

Note

The single-step mode is only usable in Independent Run
single and Group Run. Both Independent Run Repetitive
and Group Run Repetitive do not hait at a BREAK
instruction.

A program can be single stepped from the Listing or any of the Macro
List menus with the Step field at the top of the screen. Touch Step
and a pop-up appears.
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There are flve fields In the pop-up. The first, Step Count, iets you set
the number of states or program lines that will be stepped through
gach you touch the Step fleld. Use the front-panel knob to change the
step count or touch the Step Count field and a keypad will pop up from
which you can enter a new number. The default is one state per step.

( Pattern Gen A } ( oLy

Label>

Base>

grrm—
e/

§ Instr }(EEE B

[Bld

Delete

Merge

‘l Slep ]

) Run
oS kLDS

i 0 L]

Copy

Insert

enw START afipnogﬁgn amw
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I}

el

O o ) e e O

«s«s END OF PROGRAN w=s

G}

P

inary }IBLnu}

Touch the First State field and the pattern generator will jump to line 0
in the program. When the program jumps to line 0, you may single
step the program from there, even if there is no BREAK instruction at

that line.

( Pettern Gen R_J (’ Ly
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The Step field, found at the bottom of the pop-up, controls when the
pattern generator steps to the next program line. Each time you touch
Step, the pattern generator goes to the next line and walts. The output
data, strobes, and clock are heid at the state defined by that line until
you advance to the next line.

e A
( Pattern Gen A J ( fo A Run
‘stop Count ! First e
Labsi> | Instr } cL t Slate LS N
Byse> Bin !xnargl Binui
H {Resumuj [ Denej s ———

jDelets
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: }
:
, -
: -
,
!

woe END OF PROGRAN =se

| Insert

The Resume field tells the pattern generator to stop single stepping
and return to normal operation. This is the only way to discontinue the
single-step mode.

( Pettern Gen a ] Ly . _A——-E—ﬁ (Ran )
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When you are finished with the single-step run, touch the Done field at
the lower right of the pop-up.

( Battern Gen A | ( L AR ,J = n
Step Count| First | e
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Stopping the Menu: Any
Pattern Generator  Field: Run

When the pattern generator is running repetitively, the Run field is
replaced by Stop. To stop a program that is running repetitively, touch
the Stop field.

(“Pettern Gen a ) (( tisting ) | Stop g™
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Base> (alnarg )[Biaarg) (atnnrg) iﬁznarg [aznnrg) (Ezi

3 O
-
i o
-
-

! Merge

eaw START 0F PROGRAHR =+
L iy

Q ! ] Co2e ot it T 1
: ) s 0 “
‘ 5 - . o w
‘ ; e . " ;
Capy o - . - o
/j 3 wn - N M
. o e \ - ; '

Insert |j**" ERD OF PROGRAN see

Running and Stopping the Pattern Generator

www.valuetronics.com 7-7



The Stop field also comes up during a single run. but you may not see
it since the program is usuaily finished by the time the Stop field is
displayed. However, if your program is several hundred or thousand
lines long, or if the output data rate is low, the Stop field will show for
several seconds.

Running and Stopping the Pattern Generator
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8 Creating A Symbol Table

What is a Symbol? Because long strings of binary patterns are difficult for the human mind
to recognize, we often give these patterns functional or symbolic
names, to make them easier to remember. A good example of this is
microprocessor assembly language. Rather than have to deal with
patterns like 0011 0110, we can give the pattern a name like Jump or
Compare. By looking at a list of these symbolic names in sequence,
we can decipher what a state machine or processor is doing. it would
be much more difficult to look at a list of binary codes and get the
same information. Appropriately enough, we call these symbolic names
Symbois.

The HF 16520A/16521A pattern generator aliows you 1o create a table
T of such symbols. You can enter the symbol names into the program
w) without having to remember the binary or hex code for each. The
pattern generator can then display these names in the program listing
for ease of reading.

AT
Getting to the Menu: Format
Symbol Table Field: Symbol (9)

To get to the symbol table, go to the Format menu. Touch the field
labeled Symbeois in the upper right of the screen.

( FetternGena } { Format 3 (Print) { Run )
Input Clock Period
™ Intarnei 200 ns Strates
Pods P
FRRIPS od A3 fod AZ Pog BG Pod BS Pog B-
TIL TTL DETACHED DETACHED DETACHEL
- e Pot 20 3.0 7. . . 0 7. 6 7. 6 7......
£LK P DU B N R & DRI & s
FL 0/2 L T (R PRNETT IO I D I SR | EE R
AS LR I PRI B SN LI [ S B T I
R/A * [P I U B IR N T
ubs | j... e i) L I IR I SR I I
* LDS L. T S R BN BN R I TP
)
ottt
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Entering Symbol Menu: Format
Names Field: Symbol (9)

To enter a symbol name, touch the label field at the left that says New

Symbot.
( Peritprn Gen & 1L Farmat 1 {pren 1 Tun 3
Symoel Tabla Symool |
Width
tapet {_CLK Base Hex ) ]
Symbol Type Fattern/Start Stop
4
1 [ Done }
Note

It you have previously created symbols for this label, those
symbols will be displayed. The field New Symbol will not
appear. See the section in this chapter entitied "Adding,
Modifying or Deleting a Symbol.”

A pop-up keypad will appear to aflow you to enter the symbol name. |f
you make a mistake and need to backspace. use the front-panel knob.
When you've finished entering the name, touch the DONE key.

Entering a Pattern  Menu: Format
Symbol Field: Symbol (9)

The process of entering symbol data has two parts: specifying the
channels on which to put the symbol patterns and entering the symbo!
pattern or range.

Creating a Symbol Table
8.2 .
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Touch the field that says Label.

Formest ) (Pr*n! ] ( Zun 1

Symbgi

(7 Patipre GSan O 3 (

Leabel m

New symbo!

j

W)

Type

Symbol Table

gase { 8inary

Sympod
14ih
]

I Done |

A pop-up appears showing all the labels defined in the Format menu.
Each label has data channels assigned to it, so when you enter a
symbol under a label, the pattern generator knows on which channels
to output the symbol data. In this example, there are six label names,
CLK, FC 0/2, AS, R/W, UDS, and LDS.

' Pajtern Gen A 1 {_ formas 1 {Prtnt 3 I’ Bun )
gmbut Table Sympol !
B 1dth
Label €Lk pese { Binary } 3
Symbet FC 0/2 Patiern/Start step
ﬁ [Nsu symbol
- RS -
L R/
ubs
LDS
1 ( Done j

Suppose, for exampie, you're going to define a symbo! named
USER_DATA that shouid go out on the FC 0/2 channels. Touch the
label FC 0/2 from the pop-up. This tells the pattern generator that you

Creating a Symbol Table
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want to build a symbol table for label FC 0/2.

( Partern San & 3 { fFormat 3 {E—wr H { 20
ymbol Tabie S"gmnat

Aidin

Labal cLx Bese [ Binery 3 |

sympel ctiern/start slop
ﬁ [Neu symoot i
t AS
R/R
E 40s
M LbS

1 { Done |

Touch the field labeled New Symbol and enter the name USER_DATA
using the pop-up keypad.

( Pattiarn Gen & 1.0 Format 1 {eriar | { Soun
Symbol Tebile 5kgmgc|
dath

Symbai Type Pattern/Start Stop

flen sinbod

I ‘ [ Dene |

Now that you've told the pattern generator where to put the symbol
pattern, you'll need to tell it what the USER_DATA pattern should be.



Touch the field labeled Pattern/Start. A keypad will pop up, allowing
you to enter the pattern. After the pattern is entered. touch the DONE

key.
( Bajtarn Goen O 1 [ Cormat } {D*\ﬂ! 1 f eun }
Symbo! Table ‘_};mwl :
tgth |
tabe! FC 0/2 gase {  Bimary ) ) _}l
Symbol Type Pattern/Stlart Stop

T

I-i [user_paTa foattern]

) :

"' ‘ ]
A
Setting a Value Menu: Format
Range Field: Symbol (8}

In certain cases it may be useful to define a symbol as a value plus
some offset. The range term allows you te specify a value range for
the symbol, and an offset from the start of the range. The symbol
pattern then becomes the start address of the range added to the
offset.

_ Creating a Symbol Table
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Touch the Type field and it will toggle from pattern to range.

(- Pattern Gen A 1

Farma? B

{Pr\n!\ {

Dun

Wl

Symbal

Leoe!

Type

[User_bATR

-

Symbot Tatle

Base { Binary

%?mccl

igtn
<}

l
J

Patlern/Start

Stop

I [ Caone §

A second field will appear in the Stop column to the right. The

pattern/Start column allows you to enter the start of the range while

the Stop column lets you enter the end of the range.

Patiors Gen A Y Farmal 1 {prins A 2un }
Symbol Teble Symbo
th
Lapel (FE 0/2 Base { Binery ) )
Symbol Type Pattern/Stlart Stap
(e==xs0

X

[renge ]

i ( pene |

To specify an offset, perform the foliowing steps:

1. Go to the Listing menu.

2. Touch the numeric base field below the label you want symbols
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displayed on.
3. When the pop-up appears, touch the field that says Symbot.

4. Touch the data-entry fleld below the label you've set to display
symbols.

5. A pop-up labeled Symbol Selection pops up with al the symbols for
that label listed. The list also includes an entry labeled absolute. Using
the front-panel knob, rolt untii absolute appears in the highlighted bar.

6. A field labeled offset appears at the top of the pop-up. Touch the
numeric field and enter the offset from the keypad.

7. Touch the Done feld in the keypad and symbol selection pop-ups to
complete the offset selection.

The value range of the symbol cannot exceed the number of bits
assigned to the label. For example, there are three bits assigned for
the label FC 0/2, so the range for a symbol would be 8 (0 through 7).

(_Punem Gan ﬂJ ( Listiag J ( StepJ(Frmt) ( Run J
coven) (s o) SRR (s J(rm (s
- . =L “] Binery %{3inargi

Symbol Seiection

>
L Bass

)

offsat .@'
Autorotl

ors

shsciute
saw .3 LUSER.DATA

i

LI}
LI 2 I

1 copy

Insert ¥ S0ag ik Le '

; b absolute ~=“
sbsofute "°% -

<
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Setting the Menu: Format
Numerical Base Field: Symbol (8)

The field labeled Base allows you to select the number format for
entering patterns. The default is Hex. Touch the fieid and a pop-up
appears with flelds that aliow you t© select Hex, Binary, Octal, Decimal,
and ASCIii.

(_ Pattorn Gen @ L.{  Earmat ] {prict 2L 3un_ )

Symbosl Teble ENEEE:
At
Lass! sase (EEEN l S

symbel Tupe Pattern/Start Lop

E‘[Neu symbot i

i (Bon- g

Touch the number base you want and the pop-up will close.

Setting the Symbol  Menu: Format
Width Field: Symbol (8)

In the upper right of the Symbol Table screen is 2 field labeled Symbol
Width. This field allows you to specify how many characters of the
defined symbol name are to appear in the Listing menu. The default
value is eight. Keeping the symboi width as small as possible will keep
the horizontal width of the Listing menu smaller. This is important if
you have a large number of labels. If you have several symbol names
that all have the same first four letters, and you set the symbol width
to 4, all the symbols will appear the same in the Listing menu. In such

Creating a Symbol Table
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a case, you'd need to set the symbol width to at least five.

( Puttern Gen g J {  Foemas ) {erine € sup
Symdo! Tablse
Lavel Basa
Symbal Type Fattarn/sstert Stop

[ neu symbol |

X nm""ﬂ

- ] f Done
S T R
Adding, Modifying, Menu: Format
or Deleting a Field: Symbol (9)
Symbol

When a symbol table has no entries, the Symbol field wiil say New
Symbol. However, after the first symbol name is entered, the New
Symbol indicator disappears and is replaced by the first symbol name.

J

Creating a Symbol Table
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To add more symbols, touch the Symbol field. A pop-up will appear
with three choices: Add a Symbol, Modify Symbol, and Delete Symbol.

( Pailarn Ger g ) § Format 1 {pring ) f- Zun }
Sympol Tenle TEume ol 1’

Agg & Symbel E:) Base (“gj;;;;——) [ reth

a g J

Hodify Symbot Pottern/Start Stop

] :

Celete Symbotl

‘ Deone }

To add a symbol, touch the field labeled Add a Symbol. A new symbol
line will be added directly after the symbol field you touched.

To modify an existing symbol. touch the name of the symbol you want
to change. When the pop-up appears, touch the field labeled Modity
Symbol. A keypad will appear to aliow you to modify the current hame.
The front-panel knob can be used to move the cursor to any part of
the old name for editing.

To delete any symbol in the table, touch the symbol you want to get rid
of and a pop-up will appear. Touch the Delete Symbol field in the
pop-up and the chosen symbol will be deleted from the table.



Getting Out of the
Symbol Table

Menu: Format
Field: Symbaol (9}

To leave the Symbol Table screen, touch the field at the lower right of
the screen labeled Done.

( Batiern Con a\ { foarmal i {priny L. @un )

Symbel Teble Symbo!
ath
Lepet {_CLK Suse { Blnary 'Y

Patiarn/Start Siep

Symbol Type

E‘ [Neu symbol i

A

Displaying Menu: Listing
Symbols in a Field: Numerical Base (8)
Program

www.valuetronics.com

To display symbois in a program, touch the Numerical Base field in the
Listing menu. A pop-up will appear with alt the choices for number
base.

( Potiern Gen A )R L:st:n§ ] { step J(Print ) [ ®un ]

Covers) {_toste J(ak  J{rcosz){as  F(rm Jfuno }(10s ]
[ Base?r (8inary | L -

narge

0 (1

{“'l- START F’l PROGRAN soe
i

iE%g%m“Ji i 1T

P i L
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Touch the field in the pop-up labeled Symbol.

( Pattiern Gén A} (_Lxslinq J L c. (Pr:n() ( Run J
Tvenn) ( tnstr J{ek ){Fc o2 ey BV (wes ) (005 )
Base> {Binary _B?péfﬂ C Jctal nsruJ(Binarg} Bina|

Dacimal

&

Hex

Herge
ASLIT

g o S

P

Py

.-

G O = Qe O

~ t ot 3 2L

T Y ot

Py

Intert www END OF PROGRAN ewe

({51 6 (I

The pattern generator will look at all patterns in the program under the
label you've chosen to display symbols. If any of the patterns match
those in the symbol tabie, the symbol name will be displayed for that
pattern.

(" Pettern Gen A J ( tisting (Tstep j((Print | ( run )
T (s ){ck J(rcez J{ps Y(rm_ J(uws )
Base> (Ei;argjl mngnai ] ginary (ainary)[&:nargl

i Oniete

{ Nerge

- [:] ! P -
f | absplute 000 [ M IR }

s
apsolute ~°7
absoiuts “"7
apsaluts "7
sbsolute """
absolute ="~
absoluts “°7
ees ENO OF PROGRAM e

[ =0 B I I

£ 4

Copy

O e &S e O = Of |

we ot 3 30
+E QO J

Inssrt

Al patterns in the column that don’t match any of the symboi patterns
will be displayed as absolute xxx. The numbers that follow the word
absolute will be the actual pattern for that line, displayed in the number
base used in the symbol table.
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Note

The ditio character (") is used in a program listing to
indicate that the pattern (s the sarne as that immediately
above it. However, the symbol table will interpret a ditto as
an absolute value, and will display it as absolute ".

Creating a3 Symbol Table
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9 Defining and Using Strobes

A

What Is a Strobe?  Strobes are data channels with selectable width and delay in the HP
16520A/16521A Pattern Generator. While standard data channels can
change state only at the start of an output clock cycle, strobes can
start after the clock transition and can pulse even in the middie of a
clock cycle. Because of their selectable pulse width and start delay,
the strobes in the HP 16520A can be used in such applications as
creating asymmetrical clocks with greater or less than 50% duty cycle.

DATA TRANSITION POINTS

DATA r SN
AT I e

s T X X X
e i e
STROBE (-} i | %__j L_j ’l_é

in the pattern generator, all standard data channels are referenced to
the data output clock, whether that clock is internal or externai. All
data transitions occur on the positive edge of the clock. That means
the data puise width cannot be less than one clock period.

Strobes are a special class of data channel, aliowing you to specify
transitions in increments of one-fifth to one-tenth the data output ¢lock
rate. For rates greater than 20 Ms/s, the strobe rate is the same as
the data output clock. For rates less than 20 Ms/s but greater than 10
Ms/s. strobes can be adjusted in increments of one-fifth the clock rate.
Ang for rates less than 10 Ms/s, strobe width and delay may be
specified in increments of one-tenth the clock rate. Pulse width may be

Defining and Using Strobes
9-1
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Assigning Strobe
Channels

Defining and Using Strobes
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set from one-tenth to one full clock perlod.

DATA TRANSITION POINTS
DATA [/ ! N
ouUTEUT L !

{ | ' ;
CLOCK e e

STROBE rﬂ ﬁ jj b——‘
/

SELECTABLE PULSE WIOTH

[

In addition, the start of the strobe puise can be delayed from the start
of the output data clock in increments of one-fifth or one-tenth the
clock period.

START OF DATA PERIKOD
DATA é‘ 1——“] r“""“““
QUTPUT
CLOCK

— o T

SELECTABLE DELAY

STROBE

|

Strobe channels are defined in the Format menu and controlied in the
Listing menu. For each strobe channel, a 1" in the Listing menu tells
the pattern generator to output the strobe as defined in the Format
menu, while a "0" disables the strobe. By putting a one or zero in the
program listing, strobes can be enabled or disabled for each output
data cycie.

Menu: Format
Fieid: Channel Assignment (14)

Each HP 16520A master card has three strobes. They are physically
located on pod 3 of the master card.

Strobes are assigned in the Format menu, as are all the data channels.
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Pod 3 of the master card has two channet groupings, 0-3 and 0-2. The
right-most group of pod 3 (3..0) is data channels, as you can see in the
Format menu below. The ieft-most group of pod 3 (2.0) is comprised of
the strobe channels.

( Pettern fen a) ( Farmat J tp”“" ; ( Sun )
Input Clocx Periad | 1 ;
. Internst 253 ns j [Slrones! lSn,'m:uls{

Pads

. b Fod AJ Pad AZ Pod 95 Poa 8% ¥og A4
Lapel i TTL . DETALRHED DETACHED DETACRED
[ 2 03 0 o0 T 8] 7 3 7 >

STROBE P S D I P
DATA [~ I N I
ore STROBE

YT, CHANNELS

afr
arrs
ottt
o1
gre

ort

Strobes are assigned using the same procedure as for data channels.
Touch the channel assignment field and a pop-up appears with “." and
“e*  Assigned channels have a "*" while unassigned channels have a

T

{ Pattern Gen A ) ( Formet B (_Prmt}( Run )

[ I“DUtJ (I:L‘:::QJ (2351ggj (Stroaeﬂ (ngno%s}

@Ej T PR asmcusn ob TRchED g§$geg§§
A Fol 2. ) T o] T8 )

—_— e —=

STROB!

STROBZ
arr
arr
5er
ort
ot
ore
et

s Oy
- (%)

]

..... i

Using the pop-up keypad or the frontupanei knob, move the cursor to

Defining and Using Strobes
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the strobe channel you want to assign, Touch the "*" field to assign
the channel and then the DONE field. '

(" Portern Gen a) ( Formet (Print ] ( =z )

Input = Pericd ( J ( J
Sirghes Sympols
[ TITL ®*, . PR} 00 ns d

' P ‘f #od_BS Pog Bd
[« ]l | s gree

201 2.

L] o
32
. A

STROBO

STRODE

STROBZ
ore
ar{
ort

.y

L
ore
ot
1384

[]+]:]
L]

Strobes that are not assigned to a label will be output disabled.

R
Setting Strobe Menu: Format
Polarity Field: Polarity (11)

You can select negative or positive polarity for strobes. The polarity
for strobes is set the same way as for data channels. Touch the
polarity fieid for the strobe channels and it toggles between negative
and positive.

{ Pattern Gen A ) ( Format D (Prxnt) (_ Run |

Craex 3
[ (am ) (55 ) (siroves) (sumeors]

Pods | 5.4 a3 Pog A2 Pad B6 Pod £5 Pad B4

|u T ™ L DETACHED ~ BETACHED
o0 ) | Fol 03 7 7. .. .0
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For data channels, selecting negative polarity causes the output to be
inverted from the program listing. If there is a 0 in the listing, the
output at the probes will be a 1.

if you seiect positive polarity for strobe channels, a 0 in the pattern
listing telis the pattern generator to disable the strobe output, while a 1
tells it to output the strobe according to your definition in the Strobes
menu.

if you select negative polarity, a 1 in the listing menu will disable the
strobe output and a 0 wlill enable the output. When the output is
disabled (1 in the program listing), the strobe channel will return to 1
(R1) instead of 0 (RZ). When the output is enabied (0 in the program
listing), the strobe output will be inverted. Whenever the polarity is
changed to negative for a strobe channel(s), the wavetorm in the
Strobes menu for that strobe(s) will also be inverted.

( Pattern Gen AJ ( Formst J (Prm{) ( Run J
( 1?‘?‘{‘ ] [I:tl:::a‘}{ 25:0'!:2 SITBBES | ngboli’i

Pods STROBE 1
Detey Kigth £
Pol 2 160 ns 40 ns
STROBE O
Deley Hidth }
{ 160 ns] ( 40 ns} ] L
gff
ore Dalay Hidth STROBE ! r—
ore 160 as 40 ns
ort | T T I A N |
oft m ——1 Clock Perigg———
pye e = )
orf
ore

Defining and Using Strobes
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The following chart summarizes the effects of polarity on the strobe

channels.
Pattern Polarity Qutput
{strobe bits) {at probes)
0 + disabled/RZ
1 * enabled/non-inverted
0 - enabled/inverted
1 - disabled/R1

Menu: Format
Field: Strobes (8)

Setting Strobe
Delay and Width

Strobes are defined by touching the Strobes field in the Format menu.

(?rlnt) (_ Run )

( Pattern Gen A J (

Farmst |
Input Clock Period
TTL Internatl 200 ns

i Pocs } Pog A3 Pod A2 Pog 86 N
TT. TTL DETRCHED DETACHEL
3. 0o 7 I N

STROBO + I

$TROA1T * e

........

1]

STROD2

orf
orr
orr
ore
are
ore
ore

A pop-up wiil appear with all the strobes shown in waveforms at the
right of the pop-up. The left half of the pop-up has fields for setting
the delay and width of each strobe.

Defining and Using Strobes
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Note

The Strobes field will not appear if the period is set to 20
ns (internal clock) or if the Divide by 1 field is showing
(external clock).

Touch any dark blue Delay or Width field and it will turn light blue,
indicating the value in it can be changed with the front-pane! knob.
You can also touch the light blue fleld again and a keypad will pop up
on screen, allowing you to enter delay or width directly. Any changes
in delay or width made with the knob or keypad will be reflected in the
waveforms. When you have finished setting the delay and width of the
strobes, touch the Done field at the bottom of the pop-up.

( Pettern Gan A } ( Format ] {print } { Run );

T Input Clock Fericd |
; m Interngiid 200 ns | [fChilubed | Sum00!s

Pods | | . $TROB2
b @ Delay Widih

P9t 2 100 ns {00 ns

STROBO . <TRo81

Cate Width

$TROB1 ( o unJ [ i nJ !

STROBZ .

orf Delay

ott G s

orf

[

ott

ort

oref
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Notice the line labeled 1 Clock Period below the strobe waveforms.
This line shows the relationship among the strobes and cutput data
clock.

( Pattarn Gen nj ( Farmet _J

Input ] ( Cleck 1[ Pering
i Inleragl 200 ot

Poas 502
Dotey Wiatn _____._.I'—LML__
Pol . 2 40 _as 29 ns '
STRﬁBG il
STROBI
STROB1 i Deley Wigth ___“.J—““—_'L_____
40 ns 80 ns
STROB2 .
STROBO
orf Delay Mgt | | e
orr 40 ns 8¢ ns
art | T T T T T R R I
are poee 1 Clock Period —i
are ‘
ofre -
ore

If you set the polarity of any strobe to negative, the pop-up will reflect
the change and the waveform in the pop-up will be inverted, as shown
below.

( Pattern Genﬂ) ( Farmal J (Pr‘:n!] ( Run }

Input } Clock] Period ]
1

210 Interns 299 nS el
Pods i
Delay nigth m
@ 43 ns B0 ns !
STROB3 . sTROB2
STROB2 Delay Hidth 1 WM
a0 ns 80 ns |
STROBY -
SYROBZ
ofr Detay Wigth ﬂ,”_
art 40 ns A0 ns
are [ T T U T S S
arr m pm b CEOCK ForioQ
s
ors
ors
orr

Unassigned strobes wiil be displayed in the pop-up but the label above
the waveform will be in lower case text. Strobes that are assigned to a
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label will also have waveforms in the menu but the name of the label
they are assigned to will be in capital ietters. Notice in the screen
pelow that the label above the middle waveform is in lower case letters,
indicating that it is unassigned.

( Pattern Gen R) ( Format J (?r:nt) ( run ]
Input ] Clock Period
Lk Tnternal 206 ns SyYmpols
TR
Y1 peiay Wioth .._______S_DF:_—_“ML
o 2 100 ns 100 ns
STRO8S Strobe )
STROBI - Deley Higth
40 ns 20 ns u
§TROG2 -
STROBO
orr Delay Wigin
gre G g 80 ns
off | A T T S S I T TR B
att t——1 LClock Period—i
ar{
nee!
afre

An unassigned strobe will also be displayed in the pop-up with a default
label as Strobe 0, Strobe 1, or Strobe 2, 1t is possible to have two
strabes with the same name in the pop-up if you use STROBE as a
label. However, notice in the picture below that even though there are
two Strobe 0s, the lower iabel is in lower case text, indicating that it is

unassigned.
( Patiern Gan F\J ( Farmat J (Prtnt) ( Run J
Input } f Clocx ]f Period '
kAN ITnternsl 200 nsg trabes
Pods 4 STROBE |
& Delay Kigtn e
Pol 2 40 ns B0 ng
STROBE . . — }
orf Deloy RigLh
40 ns BO ns
ore
ort Golay Wigth Hm
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orf — Lo e b e
orf p— 1 £19CK PRrigQ =—
(e384 erem
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J} otf
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Specifying Strobes
With an External
Clock

Defining and Using Strobes
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Menu: Format
Fields: Strobes, Clock External, Divide By (8, 6, 7}

If you are using an external clock to run the pattern generator, the
strobes are still available. Just as the period of the internal clock
determines the strobe rate, wicth and delay, so does the period of the
external clock.

To specify an external clock, touch the Clock Internal field. The fleld
will toggle to Clock External. When you switch to Clock External, the
Period field changes to Divide by 1.

( Pattern Gen AJ ( format J (Pr:ntJ [ Run J
In;:ut Clock Divide
Es{ernal by 1 Sympals
Pod AT Pod A2 ¢ a8 Pod 85 Pad B4
T, ™. DETAEHED DETACHED DETACHED
0 3. .0 T [« I I T 7 ... 0

When you specify Clock External, the Divide by field gives you a choice
of three different divisors: Divide by 1, Divide by 5, and Divide by 10.



These cause the external ciock to be divided down by one, five, or ten
respectively. The pattern generator gives the options of supplying an
external clock which is five or ten times faster than needed to output
data. The external clock goes through an internal divider before
becoming the data ciock. However, the external clock goes directly to
the strobes without division. This enables the pattern generator to
adjust edges of the strobes to one-fifth or one-tenth of the clock
period. That, in turn, aliows you to adjust the delay and width of

{ Pettera Sen a ) ( Format ) (rint) ( Py }
Input ( ElockJ Y ]
™ Extarnal by 1 Slrobes] [ngba%s

Pog A3 Poe A2 P og B85S Poc B4
TTL TTL 0E by 5 TACHED  DETACHED
o3 3 - T A )

;

] ]
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STROBO

STROB

STROG2
ort
ot
orf
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the strobes in increments of one-fifth or one-tenth the data output
ciock.

If you select Divide by 1, the Strobes field disappears, since the strobe
and data clock rate would be the same. However, for rates of less
than 20 MMz, strobe channels can be used as additional data channels
by selecting Divide by 1.

Detining and Using Strobes
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What Happens at
the End of a
Program?
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Note

When using Divide by 8, the strobe width and delay can
only be adjusted in increments of one-fifth the output ciock
rate. If you specify Divide by 10, width and delay are
sefectable in increments of one-tenth the output CloCk,

If you specify Clock External, strobe width and delay are shown in
integer form with no units of time measure. This is because the
pattern generator has no way of knowing what the externai clock rate
is.
{ Petiern Gen A ) { (Print } { Run )
Input Clack Divig S
( L } [External} _;39158 1 2RAEORE

—-°—i { Deloy ] [ Wigth ]
= Delay Higtn STROBE 1 f
STRSE ( A J ( ! J 1

Format J

ofe
off Dalay
are a

or1 Lo o bt
ore e ¢ CHOCK Period—
ore

arf

art

€T

f -

STROBE ©
ath ]

If the pattern generator is in Indepedent Run Single, the strobes are
held at their iast-defined state at the end of the program.

The first time the pattern generator is run in Independent Run Single,
the hardware disables the output data clock and all the strobe output
channels as the first state of the program is loaded into the cutput
latches. of the program is loaded into the output latches. The
remainder of the program is then lcaded into the program memory.
When the memory load is complete, the program is executed. During
the time that the program is being ioaded into memory, the strobes and



output data ciock assumae the levels of the first state of the program,
and are then disabled. However, the cutput data from the first state in
the program will be on the output data channels. if this data causes
problems for your system, you will need to tri.state the data channels
or enter a data pattern that does not cause problems as the first state
in the program.

If the pattern generator is being run in Repetitive Run Group or
Independent Run Repetitive, there are not delays as with independent
Run Single. In other words, the first state of the program follows the
last with no delay in Independent Run Repetitive.

Detining and Using Strobes
www.valuetronics.com o1
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Menu: Listing
Field: instruction (14)

The pattern generator provides five instructions for use in a program,
and the ability to call any of four user-defined macros. Instructions and
macros are called from the Instruction field in the Listing menu.

To insert an instruction or macro call into a program line, use the
front-panel knob or pop-up keypad to move the line to the line number
field. Touch the instruction field and a pop-up with all the instructions
appears.

Note

The Instruction field will always appear below the label Instr
at the top of the screen.

( Pattern Gen 9) ( Listing } ( Step j(PrlmJ ( Run )
Levans) ( tastr J(cw J(rco2)(es  J(Rm_ J{uos  j{vos j
Base> (ﬁinarg] [!narg][ainerg)fsinarg (Slnarg)(slna]

Deleate

Herge

sema START ™¢ PR caw
) TS N A e L9

£ v 1t O

-

Insert || ==+ ENO OF PROG

(1)) 8 I

Using Instructions
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R

None

Menu: Listing
Field: Instruction (14)

The first field in the instruction pop-up is None. This field
does exactly what its name implies, by putting no
instruction in the field. If you tcuch None and there is no
previous instruction in the program line, it will close the
pop-up and do nothing. This allows you to exit the
instruction pop-up in case you decide you do not want to
put an instruction in the current program fine.

(Wgﬁellefﬂ Gen A | { Listing D ( Step_)(;;znt_) { 2ve )
Tovero) ( testr (o J(Feorz)(es BICCEBICENI
Base? (B!nurqj (Einarg) (E]nargj (Einngj (B:nurgj (ézfjj

T feee START — ,
KALT - )
WAIT INMB . -
)
- :
wse END OF S
SIGNAL INB

Insert

if there is already an instruction in the line, touching None
will remove the instruction and close the pop-up.

REPEAT

#
Using Instructions

' 10-2 .
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Menu: Listing
Field: Instruction (14)

The REPEAT instruction lets you repeat a program line up
to 256 times. When you touch REPEAT, a numeric keypad
will appear to allow you to enter the number of times you



i
—

want to repeat the line. When you've entered the number,
touch the DONE key. The pop-up will close and REPEAT
XXX (where XXX is the decimal number of repeats) will
appear in the Instruction field.

( Pattern Gen a} ( Listing j ( Step }(Prmt | ( 2un )
Coven) [ tmsir (cix J(rrosz)(es  J(rRm  Jfuos  J(vos )
Base> (Nnarg)(lnurg_) (amergj(Bmarg)(amnrgJM

None HACRO

gl iakad

ess START WALT

HAIT IMB

Copy BREAK o

e

{ tnsary || *== END OFISIGNAL IMB

HIBK

WAIT Menu: Listing
. Fleld: Instruction {14}

Along with an external clock, there are three external input
qualifiers available with each master card. The WAIT
instruction causes the pattern generator to wait at the
current program line until the three external inputs go to a
pre-defined state that allow the program to go to the next
program line.

Using Instructions
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when you touch WAIT. a table entitled Wait External pops
up on screen. The table contains the eight binary
combinations for the three external inputs, along with a
Result column on the right. The table lets you specify on
which of the three-bit conditions to wait and on which to
continue program execution.

(7 Fattern Gen A J (4' Listing ) ( steg J(_Przn{) (_ Run J
Covers) ( zrsir )ik J(rcoz){s () {uos  }{xos |
[ Bssa> [Elnarg) (EznargJ Binary || Binary {Binerg} {Blne]

Nore MACRO!

Insaet || +++ END OF|SIGRAL N8B

REPEAT HACROZ
»as START m
WAIT INB
BREAK

For each bit combination, there are two possible results:
Cont (Continue) and Wait. To change the result for a
pattern, touch the corresponding field in the Result column.
The field will toggle to the next value.

(_ Petiern Gen A | (if Lislxnggg) { step J(2rinv ) [ Run ]
Latel> { Instr ! s Hait Externgl R l ups J{Los l

Externai Inpuis

m
Bsse> 2 ] 2 Besull Binsry | [Binary || B:ne]

o | o | o | (rat)
— a it ]o IIIII'
= | e

rarge

i o} Hatt

wse START OF

OO

i 0
(1)l

1 1 C Hai

Copy

weo END OF P

Insert

i



You can have from zero to eight wait conditions. The
defauit value is all eight conditions set to WAIT. When you
have finished specifying the wait conditions, touch the Done
fleld inn the lower right of the table.

Note

The default values of the Wait External table will cause it to
wait on any input condition. Therefore, before running a
program with a WAIT instruction, you'll need to change the
wait conditions to whatever values you need.

{ Pattern Gen a ) [ Listing ) { steo J(Pr:ntj ( 7 )

‘Labenl[ Instr | smr::i‘zf,;ﬁ;“” ko J(uas }{LasJ
Base> 2 1 Q kesull Binary } (Einary | [Binel
0 ¢ 0 { Cont ){ J[
vee START OF) oo
C o) | mm—— T T
e | &
(trear )| - 20 o ¢ B

After you have set wait conditions and closed the Wait Externat pop-up,
the Instruction field will display bit combinations that the pattern
generator will look for to continue program execution. If youset a
single wait condition, the Instruction field wili display WAIT $8§. If you
set muiltiple wait conditions, the Instruction field will display the continue
conditions in an abrieviated form. For example, if you set wait
conditions on 001, 011, 101, and 111 the Instruction field will display
WAIT XX0, which means that the pattern generator will continue
whenever the external input bit zero is a logic low. Remember, the
Wait External table alows you to specify wait and continue conditions
and the Intruction field shows you those conditions on which the
pattern generator will continue.

If the Instruction field displays a §, it simply means that it cannot
Using Instructions
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logically show all the bit combinations that were set. As an example, if
WAIT $80 is dispiayed, it means that some wait conditions were set for
external input bit zero, but not all. In other words, of the four possible
wait conditions in which bit 0 is high, only two or three are set.
Whenever a $ appears in the Instruction field, it means that you'll need
to go back to the Wait External table to see all the combinations.

{ Pettern Gen h ) {_ Listing ) (svee J(Print) ( Fun )
Towen) { teste (e J(Fcoz) (s J(em  J{ws j{eos |
Base> [2;narg) §ﬁinarg |(81narg) (Blnarg] {ﬁ:nerg }[Eiifj

| Delete

Herge

sew START OF PROGRAM s+

[FAIT _sxo 1 1 i [Ccoo [ S ] i i1
: T L’Eﬁﬁ'""J i i ! - : i

e brit
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: O
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e

™ ” M a 5

W

H
T

[« B e s

o 1 - t i

tnsert """ END DOF PROGRAM ewe

©“
) a
o o

If all the conditions are set to wait, the Instruction field will display
WAIT ALL. If all the conditions are set to continue, the Instruction field
will dispiay WAIT XXX, meaning any combination will cause the pattern
generator to continue.

( Fattern Gen ﬂ) ( Listing _J ( Step J(Prmt) ( RunJ
Coen) (s ) (ax J(FEorz)(rs (e BICERIES
(ﬁlnargj (ﬁlnarq) (Blnargj (alnar; {Etnarq) {El:j)
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The external wait inputs are sampled before the beginning of each data
output cycle. if a Walt or Cont condition is met from 30 ns to 0 ns
before the cutput data clock edge, the condition will be decoded
immediately and there is no latency. The wait or continue condition will
be active on the upcorning cutput cycle.

If the input qualifiers do not meet the 0 ns to 30 ns set-up time, but
change after the positive ciock edge, the condition will be active on the
next ciock cycle.

if a Wait instruction is placed in the first line of a program, the wait will
be at least two data cycles long.

WAIT IMB Menu: Listing
Field: Instruction (14)

Any module in the HP 18500A can signal the others through the
intermodule Bus (IMB). This is particularly useful if you need one
module to tell another when to start.

If the pattern generator encounters a WAIT IMB instruction in the
program, it will hold the data outputs at their current state, while the
output data clock and the strobes continue to run. The pattern
generator will not continue to the next program line until it sees a
signal on the IMB. In other words, the pattern generator will wait until
another module tells it to continue. This allows you to run part of a
pattern generator program and then wait for an event captured by
another moduie to occur before continuing.

Using Instructions
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The IMB can be armed only once per run of any given module. The
IMB signal is latched by a receiving module and is not reset untii the
measurement is restarted. Therefore. it is not recommended that more
than one WAIT IMB instruction be used in a pattern generator
program. Since the IMB signal latch is not cleared until a new run is
begun, muiltiple WAIT IMB instructions will result in the pattern
generator sampling a previously set condition. Any WAIT IMB
instruction after the first will thus be satisfied immediately.

As an example, suppose you have a logic analyzer card in the HP
16500A in addition to your pattern generator. You have the logic
analyzer “watching” for a service request from your system. When the
logic analyzer sees the reguest, it can signal the pattern generator,
through the IMB, to run a program you have written that deals with the
interrupt.

{ Pettern Gena | (( Listing ] (stes J(print) (Rur )
Labeb}( Tretr ) (ox (e orz)(ms  J(rm_J(uos__ J{vos )
(E;harq) (Exnarg) (Blnerg) (B:narg} (axnargj (ixna}

D

Bese>

ID‘”““ IE None HACRD!
REPEAT | NACRO2
ses START WALIT MACROS

Copy BREAK

tnsart || == ENO OF|SIGNAL INd




BREAK
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Menu: Listing
Field: instruction (14}

Another feature of the pattern generator is its ability to run in single-
step mode (see Chapter 7, "Running and Stopping a Program”). You
may run the pattern generator until you get to a particular section,
then singie step the program. The BREAK instruction allows you to
assume controf of the program for single-step operation. When you
insert a BREAK instruction, the moduie will halt and wait for you to tell
it to resume from the Step menu. The Step menu is found in the
Listing menu.

{ Pattern Gen AJ (_Llsung J ( Step J(Pr:nl) ( Run )
Lanai;}( tmser ) (e J(Fcosz)(as J(em_ J(uos  J(uos
(Blnarg) (Binsrgj Binary §(anarg) (annrg) [Eiﬁf)

Nong HACRG!

Basy>

o,

Dalete

Merge REPEAT nACRO2

ees §TART | MAIT HACRO3

WALIT In8 MACRD4 ']

Insert i *"~ END gF|SIGNAL zna].

in independent Run Single or Group Run Single, a BREAK instruction
halts ail pattern generator output. Data, strobes, and the output data
clock will remain in the last state that occurred before the break.

L.

s
q

L.

In Repetitive Run Indepedent, a BREAK instruction wiil stop the
pattern generation output. When the run control software detects that
pattern generation output has stopped, it will clear the break and run
the pattern generation program starting at the state immediately
following the break. This means that the program will halt only briefly,
until the run control software detects the stop and can start the
program at the next state.

Using Instructions
10-9



In Repetitive Run Group, the pattern generator will run unt It
encounters a BREAK instruction, and will wait for the other modules
listed in the group run to complete their measurements. The pattern
generator will then begin execution at the state immediately following
the break. When the pattern generator gets to the end of its program,
it wili stop and wait for the other modules to complete their
measurements before continuing from line 0.

For more information on independent and group run modes, see
Chapter 7 of this manual and the section entitled "Run Modes.”

SIGNAL IMB Menu: Listing
Field: instruction (14)

The complement of the WAIT IMB is the SIGNAL IMB instruction.
When the pattern generator encounters a SIGNAL IMB instruction in a
program, it will output a signal to the Intermodule Bus {IMB). This
signal can be used to signal another module(s) to start running. The
signal can also be used to trigger another HP 16500A mainframe
through the IMB Out port.

(_Pauern Gen nj ( Listing J ( Step }(Printj ( 2un J
(LaunJ( e (o J(Fcorz)(es J(rm__J{ws  J{os )
(!:ar’g ](Esnurg_] [Btnargj (anrqj (&Lnsrg}(aina]

Nane " MACROD!
REPEAT | MACROZ

ves START WAIT NACRO3

Baser

RAIT INB MACROA

e

Copy BREAK o

The IMB signal is latched on the rising edge by the receiving module(s).
The latch is not cleared until the start of a new measurement. Secause
of this, any SIGNAL IMB instruction after the first, will have no effect

)] €
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on other modules that ara monitoring the IMB. However, each SIGNAL
IMB Instruction can cause a signal to be sent out over the IMB Qut
port, by specifying it in the IMB menu.

MACROS Menu: Listing

Fieid: Instruction (14}

The instruction fleld lets you call macros into your main program. You
can define and call up to four macros in a program. If you have given
the macros specific names, those names will appear in the pop-up. {f
you haven't renamed the macros, they will appear as MACRO1,
MACROZ, MACRO3, and MACRO4 in the pop-up.

(' Patiern Sen Rg} ( Listing J ( Step E(PrinaJ ( san AJ
Covers) { tostr J{cx  J(Fcos2) (s J{em  J(wes  3{uos |
Base> [ﬁlaarg) [SSnarg] Binery | Binary (élnarg) _ﬁ

Palete

None F
. REPEAT HACRO2
ee= START WALT MACRO3

HALIT INB NMACROD4

e

{ Co%y BREAK | www

e 1 = i

Insart il ==¢ END OF|SIGNAL ING
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To call a macro into your program, touch one of the macro fields from
the pop-up. The pop up will close and the macro name will appear in
the Instruction field. When the main program encounters the macro
call, it will start running the specified macro.

For more information on writing and using macres, see Chapter 6 of
this manual, "Creating and Using Macros.”

( PetternGenn | ( Listing ) ( steo j{Print j ( Run )
LaumJ (nstr J(eek J(rcos2)(as  J{(rm  J[{uws }{ios )
[Blnarg] [tnurg ) [B:narg] [Bmarg J [Binarg ] (ana]
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-
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Setting Printer
Configuration

Printing Options
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Using a Printer

All printer parameters are set in the System Configuration menu, If you
have just connected your printer and are unsure of how to set the
configuration, refer to the HP 165004 Reference Manual chapter
entitled "Connecting a Printer.”

The HP 18500A supports HP-1B and seiected RS8.232C printers.

All the pictures in this manual were taken from an HP 16500A with one
HP 16520A master card and one HP 16521A expansion card. If the
screens on your instrument differ from the pictures in this manual, it
simply means that you have a different card configuration. Aii other
tunctions will work the same except where noted.

Menu: Any
Field: Print

All pattern generator menus include a Print field in the upper right of
the screen. If you are in the Format menu and touch the Print field, a
pop-up like the one shown below appears.

( Pattiern Gen RJ ( Format } @
) () (e
Pod A3 Pod AZ Pad 4 Print Screen Pug B84
Pol 20:715 8 7 TTL 8 PIETACF 2] 7 ) EETQCHEg
LK R e S R | DO A
brered
FC 0/2 - LL L I I 1 IR [ AT,
as ~1 | Y R T !
R/ T— R PN 1 I [ O B
oS 1 . n PURUU § DR | SO I B
LDS I ‘ . T I
cre
cre
ores
arr
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Printing On-
Screen Data

Using a Printer

' 1.2,
www.valuetronics.com

There are two fields in the pop-up, Cancel and Print Screen,

It you are in the Listing or any of the MACRQ List menus, a slightly
different pop-up will appear, like the one shown below.

( Fattern Genﬂ) ( Listing J l Step il

T e e, '
[LebeHJf tnstr j{ck ) [Fcor2)(ss camcal 15 {08
/= ==

Baser (ainurgJ Binary i | Binad orint Screen nary || Binsj

Deiete Print All

Herge

sen CTART OF PROCRAMN sss
{ | - | Ceoo_ 11 R pl | R R
= 5 o - > .
; b o o . .
e . - . :
[ Copy . — ; y o o
: o - . b .

riens H - 1 t

o]
Insert || °= END ©F PROGRAM «s«

The pop-up contains three fields, Cancel, Print Screen, and Print All.

Menu: Any
Field: Print

If you want a hardcopy record of the screen, touch the Print field and
then the Print Screen field from the pop-up. This will send a copy of
the screen to the printer in graphics mode.

( Pettern Gen a ) ( Listing ) @
Caverr) (nstr J{ax  Y(rcos2] (s cencet 15 J{Los |

Base> | Binsry }(Binarg) w 8ine)

r2 STagY or! pnotsmﬂ sue ‘ .
] 1 200 1 [
! s 0 0 -
" ERD DF pggsnﬁ?" -



If you want to print part of a menu in graphics mode that is off screen,
you must roll the screen vertically or horizontaly to place the part on
screen. When the desired part is on screen, touch the Print Screen

field.
R
Printing Entire Menu: List, MACRO List
Program Lists Fieid: Print

If you need a hardcopy record of an entire program or macro, touch
the Print fleld and then the Print All field from the pop-up. The Print All
field causes all the list and label data to be sent to the printer, but not

"""" ( Pattarn GenAJ( Listing J { Step @
Cobers) [ tnstr J(cik J(Fcorz](as Concer IS Los

Base> [Binurg) (Blﬂnrg) [Biner Print Screen nary | [ Bine

Herge

.

eso START. OF PROGRAN sew
| 1{ 00

P . M

—rae

LI

gl:

Caopy

elele)

P

3 1O
EREIEE ~ 2 S

Insart

Py

O—-Q-0 t &t 1 &

in graphics mode like the Print Screen field. The data is sent in text
mode to speed printing of long data lists. Print All prints the line in the
line number field and all those following, This lets you print from the
current line to the end of the program. If you want a hardcopy of the
entire program list, move line zero to the line number fieid before
touching Print.

Using a Printer
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A Installing Pattern Generator Cards

installation e You do not need to remove cards or filler panels that are below
Considerations where the pattern generator cards will go.

» Only one intercard connecting cable is needed for any muitiple card
configuration.

o [f other moduies in the mainframe prevent you from installing the
pattern gererator according to the chart on following page, these
modules wili need to be moved to other slots.

¢ To maintain channel-to-channet skew and intercard signal fidelity, the
shortest intercard connecting cable should be used.

} .
e ® Expansion cards should be no more than two slots away from the
master card.

Use the chart on the following page as a guide to selecting the correct
intercard connecting cable. The chart also shows where expansion
cards should be located in relation to the master card.

Installing Cards

The effects of ELECTROSTATIC DISCHARGE can damage
electronic components. Use grounded wriststraps and mats
when performing the following instaflation procegure.

1. Turn the instrument power switch, located on the rear panel, to Off.
Disconnect the power cord and any input or output connections.

2. Starting from the top, loosen the thumb screws on any filler panels
and cards already installed in the mainframe.

J

installing Pattern Generator Cards
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3. Starting from the top. begin pulling cards and filler panels out half
way.

NEXT LOWEST

—2 J

CAUTION

All multi-card modules will be cabled together. Care should
be taken to pull these cards out together,

MASTER AND EXPANSION CARD ORTENTATION

£XPANS] O EXPANS ION

CAPANS 10N EXPANSION EXPANSION . EXPANSION EXPANSION
WASTER WASTER WASTER WASTER WASTER MASTER MAGTER
EXPRSION EXPAMS 10N ] EXPANSTON | EXPAMSION EXPANSTON
EXPANE 10N £XPANSION :
ANy ANY TeD ANY THREE ANY FOUR ALL SLOTS {
su.o7 ADJACENT $L07TS ADJACENT SLOTS ADJACENT SLOTS |
SLOT SELECTION 18520/EX07

4. If you are installing only a pattern generator master card. it can be
installed in any available siot. If you are installing a master card and
expansion card(s), use the chart above to plan your card configuration.

if you have a two card pattern-generator configuration, that is, one
master card and one expansion, use the following intercard connector
cable.

Installing Pattern Generator Cards
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if you have a three card pattern-generator configuration, that is, one
master card and two expansions, use the foliowing intercard connector

cable.

If you have a four card pattern-generator configuration, that is, one
master card and three expansions, use the following intercard
connector cable.

If you have a five card pattern-generator configuration, that is, one
master card and four expansions, use the following intercard connector

Installing Pattern Generator Cards
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5. Insert the correct end of the intercard connector cable into the
connector on the bottom card of the configuration.

CABLE & KEY
ON SAME SIDE

6. Lay the cable of the intercard connector flat and pointing out to the
rear of the card.

CONNECTOR

7. Slide the bottom card approximately half way into the lowest siot
that you are going to use for the pattern generator.

installing Pattern Generator Cards
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8. Slide the next card half way into the next highest slot, feeding the
intercard connector cable up through the hole in the card.

9. insert the intercard connector cable into the connector on the card.

10. If you have more than two cards to install, repeat the previocus two
steps until you have ail the cards in the mainframe.

11. Push the bottom card ail the way in and seat it into the backplane
connector of the mainframe. Keep applying presure to the center of
the card endplate while tightening the thumb screws finger tight.

12. Working your way up, push the rest of the cards in one at a time
and seat them into the backplane connector.

NEXT
HIGHEST

ol e
|

Any filler panels that are not used should be kept for future use. Filler
panels must be installed in all unused card slots to maintain proper air
circulation within the mainframe.

If adding expansion cards to an already installed set, you'll need to puil
all the installed pattern generator cards completely out of the
mainframe. Remove the intercard connector cable, and use one that
will connect all the cards (installed and new) with one cable. Then
follow steps § through 12 to reinstall all the cards.

installing Pattern Generator Cards
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B Specifications

and Characteristics

Specifications

Clock Sources  internal Clock
(HP 16520A Only) Clock Period

Data Period Accuracy
External Clock

{provided by user)
input Clock Peflod

Duty Cycle

programmabile from 20 ns to 200 s in a
che-two-five sequence.

t+ 2% {of period} £1 ns

1 Hz 1o 50 MHz {20 ns min period) ECL or TTL,
Internal frequency divide (/1, /5, or /10) provided

10 nis minimum high time
10 ns minimum low {ime

Strobes Number of Strobes
{HP 16520A Only}
Blis/Channel

Maximum Blt Rate

Edge Placement

Minimum Delay

Minimum Width

www.valuetronics.com

3(ECL or TTL}
40495
20 MBH/s {50 ns period)

£ 10 MBit/s: tenths of period > 10 MBil/s to 20
MBits/s: {itths of pericd (DELAY + WIDTH £
PERIQD)

0/10 (0/5). maximum delay Is 3/10 (4/5} data
period

1/10 (1/5) of data peried, maximum width is the
data period (values in parentheses apply 1o 10
MBIi/s timbase seltling). If strobes are desired
while operating with external clock, the data rale
will be divided o 1/5 or 1/10 the external ciock
rate,

Specifications and Characteristics
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Characteristics Elght channel pods can be assigned as elther standard ECL or TTL fevels. Al
characteristics are valld at the probe lip.
Output ECL TTL
VoH {steady state) -0.98 V 27V
Vou (steady state) RRCRY oBv

Risetime/
talitime (typ)

Channel-to-
channel skew*
{same card}

Channel-to-
channel skew*

{card-to-card)

Number of std loads

(into 10kQ, 10 pF}

23 ns
(-0.98 V to -1.55V}

£8 ns

<10 ns

3 (10 KH ECL.
@ Von = 150 mV)

{into 10 k2, 1C pF)

25 ms
08Vic27V)

£5 ns

<10ns

34s.

@ Vnl = 250 mv)

(Output measurements made Into a load consisting of 10 K2 in serles shunted with

10 pF to ground.}

{*) Skew measured at {+1.6 V} TTL and {-1.3 V) ECL levels.

Data Capacity

Number of channeis
Blts per channel

Maximum bit rate

Specifications and Characteristics

B-2
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165204
12

4085

5C MBit/s NRZ
{20 ns period)

16521A
a8

4095

50 MBIt/s NRZ
{20 ns period)



input

Vin {min}

Vit (max)

Maximum input voltage

input impedance

External clock-in fo
clock-out delay

ECL TTL

091V 208V
-1.68 V 112V
40V
100 k€2, 8 pF
5¢ns

Editing Functions

Program Listing

DELETE, MERGE, COPY, INSERT

Listing Bases

Binary, octal, decimal, hexadecimal, and symbol

Step Mode

Single-step program executlon In 1 fo 999
program line steps, from a break.

Data Instruction
Set

www.valuetronics.com

Break

Repeat
Wait 168

Wait External

Signal IMB

Macro

Stops program execution, jast data vector is held
at output.

Repeats vector up to 256 times,

Wait for intermodule trigger

Wait for user-defined 3-bit patern on externat
input pod to become true. No data cycle latency
when pattern is true between 30 ns and 0 ns
before next clock edge.

Arms olther measurement cards.

Four different macros may be defined and

inseried as needed. A six character name may
be gefined for each macro. Macros may contain

Specifications and Characteristics
B-3



REPEAT, WAIT EXTERNAL. WAIT IMB, BREAK
AND SIGNAL iMB insiructions.

Operating
Environment

Temperature

Humidity

Altitude

Vibration
Operating

Non-operating

Specifications and Characteristics

B-4
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instrument, 0° 1o 55° ¢ (+32° to 131 ° )
Probe lead sets and cables, 0° lo 65° C (+32°
to 149° F).

Instrument, up to 95% retative humidity at 40° C
(104° F).

To 4600 m (15,000 1),

Random vibration 5-500 Hz, 10 minutes per axis,
~0.3 g {rms)

Random vibralion 5-500 Hz, 10 minutes per axis,
—2.41 g {rms); and swept sine resonant search,
5-500 Hz, 0.75 g (0-peak), 5 minute resonant
dwell @ 4 resonances per axis.



Index
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This index covers the HP 16520A/16521A Reference Manuai. It does not cover the Getting Started
Guide. Sequences of pages are represented with a siash (for example, 6-8/6-17).

A

Adapter pod, 2-1

Assignment
strobes, 9.2/9-4
data channels, 4-7

Autoroll, 5.14/5-16

B

BREAK, 7-4/7-5,10-8/10-10

C

Cables 241
replacing 2-10
Channel
grouping, 4-1
naming, 4-3
numbering, 4-6
output, 4-7
CLEAR, 4-5
Clock
external, 2-3,4-11/4-12,8-10
internal, 4-10/4-11
period. 4-10/4-12
Color coding
y, cables, 2-3
' probes, 2-4

www.valuetronics.com

Column order, 5-4/5-5
Connecting
ECL output, 2-8,2-9
probe adapter, 2-2
probes, 2-5
TTL output, 2-8,2-9
Cont. 10-7
Copying lines, 5-10/5-11
Creating a symbol table, 8-1
Cursor, 3-6

D

Data channels, 1-1
assigning, 4-7
disabling, 4-8
enabiing, 4-7
naming, 4-3

Data entry fieid. 3-6

Data rate, 1-1.3-2.4-10,4-11

Data entry field, 3-6

Delay, strobe, 9-6/9-9

Deleting
lines, 5-8/5-9
symbols. 8-10

Disabling output
data. 4-8
strobe. 9-2,3-4,8-12

Disc, 5-13

Display base, 5-3

Index



Displaying symbols, 8-11/8-13

Divide by, 4-12.9-10/9-12
DONE, 3-6

E

ECL connectors, 2-8,4-6
ECL input, 4-14

Editing output patterns, 5-1

Enabling channeis
data, 4-7
strote. 8-2

External clock, 4-10.4-11
period, 4-12

External input
connecting, 2-10
signal type, 4-14
threshold, 4-14

F

File name. 5-13
First State, 7.5
Format
field, 3-5
menu, 3-5,4-1
menu index, 4-2
Front-panel knob, 3-1

index
format menu, 4-2
listing menu, 5-2
macro menu, 6-2

Input qualifiers, 4-14.4-13

index
-2

www.valuetronics.com

Inserting lines, 5-8

Instruction field, 10-1

internal clock,
period, 4-10/4.12

K

Knob, 3-1,3.6,4.5

L.

Labels, 2-1

cable, 2-3

defauit, 4-3

modifying, 4-4

probe, 244

reading, 54

turning off, 4-4

turning on, 4-3
Label> Base>, 5-4,5-6
Lines, moving, 5-13/5-14
Line numbers, 5-5/5-6
Listing

fields, 5-1

men, 4-10,5-1.5-4.8.8

meny index, 5-2

M

MACRO, 10-11/10/12
Macro
calling, 6-7
definition, 6-3
editing, 6-6
example, 6-9
instruction, 10-11/10-12



Macro (continued)
menu, 6-1
menu index, 8-2
naming, 6-3
Mainframe, 3-4
Merging lines, 5.12/5-14
Module, 3-2,3-4
menus, 3-3
tMouse, 3-1,3-7
Moving lines, 5-13/5-14
Moving screen
horizontally, 4-13/4-14.5-17

vertically, 4-12/4-13,5-13/5-14

, Fe

New Symbol, 8-2.8-3
Nore, 10-2
Numerical base
data, 5-3
symbol, 8-8

O

Qutput channels
assigning, 4-7/4-9,8-2/9-4
disabied, 4-4,4-8
Output pattern. entering, 5-7
. Qutput polarity, 4-9,9-4/9-6

P

Parameters
fieids, 6-4
) macro, 6-6
PARAM1, 6-4.6.5

www.valuetronics.com

PARAM2, 6-46-5
Pattern data
entering 3-4
menus, 3-5
values, 4.1
Pattern generator process, 1-2
Polarity
data channel, 4-8
strobe channel, 9-4/9-6
Pod
grouping, 2-7
numbering, 4-8
Power up, 3-1
Printing
cancel, 11-2
lists, 11-3
options, 111
screens, 11-2
Probes, 1-1.2-1/2-2
adapter pods, 2-1,2-2
connecting, 2.5
data, 2-1,2-11
grabbers, 2.5
input qualifier, 2-5
labei, 2-1,24
leads, 2-10/2-11
removing, 2-10
signal, 2.5
tips, 2-4
Program steps, 1-1

R

Range, symbol value, 8-5/8-7
REPEAT, 10-2/10-3

Repetitive run, group, 9-11
Repetitive run, independent, 9-11
Resume, 7-6

Index
-3



Foiling screen
horizontally, 4-13.5-17
vertically, 4-12,5-8
Aun modes,7-1,10-8
group single, 7-1.10-8
group repetitive, 7-1,10-8
independent single, 7-1.9-12/9-13,10-9
independent repetitive, 7-1,10-8
Running repetitively, 7-3,9.12/9-13,10-8
Running singte, 7-2,9-12/9-13,10-8
Running single-step, 7-4/7-7.10-9

S

Signal
ground, 2-1,2-2.2.7
leads, 2-2.2-5,2-6.2-7
SIGNAL IMB, 10-10
single run, independent, 8-11
Single run. group, 9-11
Start address, 8-6
Step run, 7-4/7.7
Step count, 7-5
Stop, 7-7/7-8
Strobe
assigning, 9-2/9-4
channel 1.1
definition, 9-1/8-3
delay, 9-6/9-9
external clock, 8-10/9-12
polarity, 3-4/3-6
width, 9-6/9-9
Symbol
adding, 8-9/8-10
definition, 8-1
deleting, 8-8/8-10
display, 8-11/8-13

Index
-4

www.valuetronics.com

Symbol (continued)
entering, 8-1,8-2
leaving, 8-11
maodifying,8-8/8-10
name, 8.2
selection, 8.7
table, 8-1
width, 8-8/8-8

System, 3-23.3-3
power up, 3-1

T

Touch screen, 3-13-2
TTL
connectors, 2-8.4-6
input type, 4-14

U

User-defined, 414
User interface 3.1
devices, 3-1

v

Vaiue range, 8-5

W

WAIT, 4-15,10-3/10-7
WAIT ALL, 10-6

Wait Externai, 10-5/10-6

WAIT IMB, 10-7/10/8
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R
Woridwide Sales

and Support

DIRECTORY

Hewlett-Packard products are sold and supported worldwide through

HP offices.

® To contact one of the more than 240 HP Sales and Service Offices
worldwide, check your telephone directory or contact one of the

major HP offices listed.

Argenting
M Maztinez
Phone: 758-6086

B Australia
North Ryde, N.SW.
Phone: 02/887-1611

8 Blackburn, Victoria
Phone: 03/890.6351

Austria
B Vienns
Phone: 222/3516210

Belgium
M Brussels
Phone: 02/762-3200

Brazil

B Alphaville, Barueri
Phoge: 011/421-1311
Canada

# Edmonton, Alberta
Phone: 403/452-3670

W Richmond, British
Columbis
Phone: §04/270-2277

Mississanga, Ontario
Phone: 416/6758-9430

Denmark
Birkeroed
Phone: 2/81-6640

Finiand

Espoo
Phone: 90/455-0211

Jyvaskyla
Phone: 417216318

Culu
Phone: 81/338785

France -
Les Ulis
Phone: 179077825

Hong Eong
Wanchai
Phone: 5/832-3211

Italy
Cernusco Sul Naviglic
Phone: 2/903681

Japan
Yokogawa-Hewlets
Packard

Osaka
Phone: 6/304-6021

Sagamihara
Phone: 427/59-1311

Tokyo
Phone: 3/331-6111

Malaysia
Kuala Lumpur
Phorne: 03/843-022

Mexico
Xochimilée, Mexico City
Phone: 905/676-8895

The Netherlands
Amstelveen
Phone: 020/472021

New Zealand

Pakuranga
Phone: 9/68-7158

M Full Field Repair Center capabilities.



Norway Switzeriand Rockville, Maryland
B Oesterans # Widen Phone: 301/948-6370
Phone: 2/17-11-80 Phone: 57/31-21-11
Andover, Massachusetts
Puerto Rico Taiwan Phone: 617/861-8960
Carolina W Taipei
Phone: 808/762-725 Phone: 2/712-0404 Novi, Michigan
Phone: 313/349-9200
Saudi Arabis United Kingdom
# HP Distributor; M Altrincham Paramus, New Jersey
Modern Electronics Phone: 61/928-6422 Phone: 201/265-5000
Riyadh
Phone: 01/4819715 # Winnersh, Wokingham King of Prussia,
Phone: 734/784-T74 Pennsylvania
Singapore Phone: 215/265-7000
B Singapore United States
Phone: 631788 # Santa Clara, California Richardson, Texas
Phone: 408/988-7000 Phone: 214/231-6101
South Africa
B Sandton, Trapsvasi M Los Angeies, California Bellevue, Washington
Phone: 11/802-511 Phone: 213/970-7500 Phone: 206/643-4000
Spain M Englewood, Colorado Venexuela
8 Mirasierra, Madrid Phone: 303/771-34565 Caracus
Phone: 91/734-1162 Phone: 2/239-4133
B Atlanta, Georgia
Sweden Phone: 404/955-1500 West Germany
¥ Spanga Boeblingen
8 Rolling Meadows, [llinois  Phone: 7031/667750

Phone: 8/750-2000

Phone: 312/255-9800

¥ Full field Repair Center capabilities.

Other FEuropean Locations
For information on European locations other than those listed, contact:

Hewlett-Packard, S.A.
150, Route du Nant-d’Avril

PO. Box
1217 Meyrin 2

Geneva, Switzerland

Other International Locations
For information on locations outside the U.S. and Europe that are not

listed, contact:

Hewlett-Packard Intercontinental

3495 Deer Creek Road
Palo Alto, CA 94304 USA.

www.valuetronics.com



(éﬁ HEWLETT

PACKARD

8-Channel TTL
Tri-State Buffer Pod

Modei
103464

Operating Note/August 1987

introduction

www.valuetronics.com

—

- TRI-STATE ~ee
= +5Y

~ 7

- 6

- 3
- 2
- 1
-0
\

I —

aND

H34jdng 3ivIiS—-Idl 1L
HOLYHINGD NY3LLvd

€02e9-0259 3

Figure 1. HP 10346A Tri-State Buffer Pod

HIBC/EX M

This operating note contains information on connecting the HP 10346A
TTL Tri-State Buffer Pod (HP part number 16520-63202) to your test
system. It also includes a schematic of the pod and a complete

description of the pinouts.

The HP 10346A 8-Channe! TTL Tri-State Buffer Pod buffers the TTL
outputs of the HP 16520A and HP 16521A Fattern Generator and
provides an external TTL tri-state control input.

Operating Note Part Number 10346-90901

Microfiche Part Number 10346-90801



HP Model 10346A

T

Cconnecting the To connect the HP 10346A pod to the pattern generator:

HP 10346A to the

Pattern Generator 1. Select the pattern generator cable for the output you want
buffered and remove any probe adapters already connected to
that cable.

2. Connect the HP 10346A pod to the pattern generator by aligning
the key on the connector from the pattern generator cable with
the slot on the pod connector and pushing them together (see
figure 2).

3. if a probe adapter is required, connect the HP 10346A pod to the
probe adapter of the pattern generator by aligning the key on the
connector of HP 10346A pod with the slot on the probe adapter
connector and pushing them together (see figure 2).

SLOT

KEY PROBE ADAPTER

5L0T

HP 18346A

PATTERN GENERATOR CABLE

Figure 2. Connecting the HP 10346A Pod to the Gable Connector

T

: 2
www.valuetronics.com
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Connecting to
the Target System

TRI-STATE {OO

+5Y 1030
oa
oo
Bo
oD
no
on

on
0o

O Wb~

www.valuetronics.com

Use the probes supplied with the pattern generator to connect the HP
10346A pod to the target system. The output pins for the pod are
marked on the pod body (see figure 3). To connect to the target

system:

1. Connect the ground probe of the HP 10346A pod to a ground pin

on the target system or external supply.

2. Connect the *5 V input of the HP 10346A pod to a *5 V supply on

the target system or other external source.

3. GConnect the output.pins 0 through 7 of the pod to the target

system.

4. In order to control the pod, you must connect an input to the
TRI-STATE pin of the HP 10346A pod (see figure 3). A20V high
level input tri-states the HP 10346A outputs, while a 0.8 V low level
input enables the pod to buffer out the input signals.

{ ]
- . o |
- - TRI-STATE ——— 68| I8
- +5V 2o 3.
-7 =s 220
L e | G ?ZE
e WY QUESE——— T ) i1
GND AR e - >z
3 an $§8
— 2 8 &
L 1 %g
- .—[° =] )
\. —
[ ]
MT#C/EXS2

Figure 3. Labeling of Output Pins
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JS Y

Operating Low-Level Qutput (VoL max): W5V

Characteristics
High Level Cutput (Vor min). 20V
Typical Enable/Disable Time: 18 ns
Typical Propagation Delay: 12ns
Maximum Low Output Sink Current (lo): 124 mA

Maximum High Output Source Current (lon):. -15 mA

Typical Power Dissipation: 135 mw
Supply Voltage: +5.0 V 5%
HP 10348A
OUTPUT [ 1 INPUT
CONNECTOR y . — CONNECTOR
PIN 19 |OD] PIN 20 - TRI-STATE —— | &8 PIN 20 | 0O | PIN 18
oo A e Ll il 00
i JE———————. —~Smo
np TG o]
Y - SVNN—— § T -
oo é)o? oo
[=E*) B - 5‘“"""’""“’—‘—E L1 523 =Smon el — e o0
oo e B ap (O Z%g OO
oo -3 o mER oo
w
bo o &= =5 o0
oo e A ol ©0
PIN 1 |oO]PINZ - i—o—-—-—-—-u-——-m--——:_ 2 PIN 2 | QO | PIN 1
1 J

Figure 4. Pinouts for the HP 10346A Pod

: 4
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HP Model 10346A

Table 1. HP 10346A Signal Distribution

Input Pin Description Output Pin Description
1 DINO 1 DOUTO
- 2 GROUND 2 GROUND
3 DIN1 3 DOUT1
4 GROUND 4 GROUND
5 DIN2 5 bouT2
6 GROUND 6 GROUND
7 DIN3 7 DOUT3
8 GROUND 8 GROUND
g DIN4 9 DOUT4
10 GROUND 10 GROUND
11 DINS 11 DOUT5
12 GROUND 12 GROUND
13 DING 13 DOUT6
14 GROUND 14 GROUND
15 DIN7 15 DOUT7
16 GROUND 16 GROUND
17 N/C 17 +5.0 V (Input)
18 GROUND 18 GROUND (Input)
19 N/C 19 TRI-STATE (Input)
20 GROUND 20 GROUND

N/C = No Connection

Note: See figure 4 for the pinouts of the HP 10346A pod.

U
Troubleshooting if a failure is suspected in the HP 10346A TTL Tri-State Buffer Pod,
and Servicing contact your nearest Hewlett-Packard Sales/Service Office for

information on servicing the pod.

www.valuetronics.com
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P/0
F |
17'»_ +5V '
1 ct
g 0.81uF I
H ]
! | JRI-STATE 4 U1 '
18> g ENY
l T_J:; ENZ PJ/20
21 = r
)
,1'DINe 2 rl=—e—h 18 DOUT® ) |
DINT 4 16 DOUT 1 ?
3> o b 1v >3
DINZ 8 14 DOUT2 ?
5 o b v »5
DIN3 8 12 DOUTS 7
7> o b 1v 57
BINg K 9 DOUT4 ?
8> o b 29 39
DINS 13 7 DOUTH ?
11> O D 2V 311
T DiNG 15 5 DOUTE ?
13T oINg 7 R2Y g BouTy 1 13
15> o b 2v 315
17 >4— NC
19 > NC
> 52
5 > 4
18> 510
12> > 12
14 > ¥ 14
16> > 16
18> 318
20> 328
AV \4
i H
L. - _——— - - - !
IC DEVICE NOTES:
1. GATES ARE SYMBOLIZED ACCORDING TO
POWER CONNECTIONS CTRGUIT FUNCTION.
2. UNLESS OTHERWISE NOTED:
SUPPLY PIN NO. 1C GROUP RESISTANGE IN OHAS
CAPACITANCE IN MICROFARADS
+5V 20 Ut INDUCTANCE IN MICROHENRIES
GND 10 3. UNLESS OTHERWISE NOTED:
LOGIC LEVELS ARE TTL:
+2.8V TO +5.8V=LOGIC" 1"=H
OV TO +8.BV=LOGIC"@"=L
PARTS ON THIS SCHEMATIC
ci
Ji.2
U1
MISC/SCa7/7-87

Figure 5. Schematic for the HP T10346A Pod
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Product Warranty

Limitation of
Warranty

www.valuetronics.com

This Hewlett-Packard product has a warranty against defects in
material and workmanship for a period of 1 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 Buyer's
facility at no charge within the Hewlett-Packard service travel area.
Outside Hewlett-Packard service travel areas, warranty service will be
performed at Buyer's facility only upon Hewilett-Packard's prior
agreement and Buyer shall pay Hewlett-Packard's round trip travel
expenses.

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

Hewlett-Packard warrants that its software and firmware designated by
Hewlett-Packard for use with an instrument will execute its
programming instructions when properly instalied 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 1S EXPRESSED COR IMPLIED.
HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURFOSE.
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Exciusive
Remedies

Assistance

Certification

Safety

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

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

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

note.

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 International Standards Organization members.

This product has been designed and tested according to international
safety Requirements. To ensure safe operation and to keep the
product safe, the information, cautions, and warnings in this operating
note must be heeded.
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For more information, call your local HP sales office listed in the telephione directory white pages. Ask for
the Electronic Instruments Department. Or write to Mewlett.Packard ULS.A. - P.O. Box 10301, Palo Alte, CA
94303.0880. Europe - P.O, Box 989, 1180 AZ Amstelveen, The Netherlands, Canada - 6877 Goreway
Drive, Mississauga, L4VIMS, Ontario. Japan - Yokogawa-Hewlett-Packerd |id,, 3-29-21, Takaido-Higashi,
Suginami-Ku, Tokye 168, Elsewhere in the world, write to Hewleti-Packard Intercontinental, 3495 Deer

Creek Road, Palo Alto, CA 84304,
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