Reference
Guide

HP 81110A 165/330 MHz,
HP 81104A 80 MHz
Pul se/Pattern Generators




Front Panel Display and Softkeys

Mode / Parameter Area Modify / Enter Area
Use the KNOB to select a
Use the CURSOR keys to move mode or modify parameters
the entry focus to a mode, Entry Focus and formats
parameter format, or
parameter value / Press_ENTER or a UNIT key to
confirm parameter changes
s N
ON I pa3ed 50.00MHz OFF '
1 2 |@uoprry
Delay Ops|Delay Ops| Period
DtyCyc 50.00% |Width 100.0ns|*Frequency
LeadE 3.00ns|LeadE 2.00ns
TraikE =LeadE|TraikE =LeadE
| MODE/TRG || TIMING || LEVELS || PATTERN |

)
u u u u GRAPH

D DO O O e

Press a SOFTKEY to access
the required entry screen

Press MORE key to access
the additional screen menus:

Screen Select Area LIMITS TRG-LEV MEMCARD CONFIG




Reference Guide

HP 81110A 165/330 MHz,
HP 81104A 80 MHz
Pulse/Pattern Generators

HP Part No. 81110-91010
Printed in Germany June 1998
Edition 1.0, E0698



NOTICE

NOTICE

Copyright

0 1998 Hewlett-Packard GmbH.
Herrenberger Str. 110-140
71034 Boeblingen

Federal Republic of Germany

All Rights Reserved. Reproduction, adaptation or translation without
prior written permission is prohibited, except as allowed under the copy-
right laws.

Safety

For safety information, please refer to the Installation and Safety
Requirements chapter in the HP 81110A and HP 81104A Quick Start
Guide.

Warranty

This Hewlett-Packard product has awarranty against defectsin material
and workmanship for aperiod of oneyear from date of shipment. During
the warranty period, Hewlett-Packard Company will, at its option, either
repair or replace products that prove to be defective. For warranty ser-
vice or repair, this product must be returned to a service facility desig-
nated by Hewlett-Packard. The Buyer shall pay Hewlett-Packard’s
round-trip travel expenses. For products returned to Hewlett-Packard for
warranty service, the Buyer shall prepay shipping charges to Hewlett-
Packard and Hewlett-Packard shall pay shipping charges to return the
product to the Buyer. However, the Buyer shall pay all shipping charges,
duties and taxes for products returned to Hewlett-Packard from another
country. Hewlett-Packard warrants that its software and firmware desig-
nated 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.
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Limitation of Warranty

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

No other warranty isexpressed or implied. Hewlett-Packard specifically
disclaims the implied warranties of merchantability and fitness for a par-
ticular purpose.

Exclusive Remedies

The remedies supplied are the Buyer’'s sole and exclusive remedies.
Hewlett-Packard shall not be liable for any direct, indirect, special, inci-
dental, or consequential damages, whether based on contract, tort or any
other legal theory.

Assistance

Product maintenance agreements and other customer assistance agree-
ments are available for Hewlett-Packard products. For any assistance,
contact your nearest Hewlett-Packard Sales Office.

Certification

Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment. Hewlett-Packard further certifies
that its calibration measurements are traceabl e to the United States Insti-
tute of Standards and Technol ogy, to the extent allowed by the I nstitute’s
calibrating facility, and to the calibration facilities of other International
Standards Organization members.
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About this book

About this book

This reference guide gives you in-depth operating hints and alist of the
device commands to program the instrument with all possible modules

installed. In addition in the specification chapter the valid instrument
specification are provided.
Theinformation isvalid for HP 81104A and HP 81110A. Where
required the differences are explicitly mentioned. Possible configura:

tions are:

Output Module for HP 81104A Mainframe:

Module

Description

Max Quantity

HP 81105A

10V/ max.80 MHz Output Channel

2

Output Modulesfor HP 81110A Mainframe:

Module Description Max Quantity
HP 81111A 10V/ max. 165 MHz Output Channel 2
Module Description Max Quantity
HP 81112A 3.8V/ max. 330 MHz Output Channel 2

As standard the instruments are equi pped with one output channel, so,

some of the described features will not be available.

About thisbook
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About thisbook

Installing
Please refer to the Quick Start Guide, p/n 81110-91010.

Introduction
Please refer to the Quick Start Guide, p/n 81110-91010.

Getting Started
Please refer to the Quick Start Guide, p/n 81110-91010.

Operating Reference
A reference for using the front panel parameter screens to operate the
instrument with diagrams of signal outputsin different operating modes.

Programming Reference
A SCPI reference for programming the instrument via HI-1B.

Specifications
The valid specifications of the HP 81110A and HP 81104A.
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Operating Reference
Introduction

| ntroduction

This chapter is areference guide for operating the instrument using the

frontpanel controls. It containsinformation on usingthe| HELP | key

and the main frontpanel controls, followed by a reference section for
each of the parameter screens selected by the softkeys under the display:

» Using Help, see page 23.

* Front Panel Controls, see page 25.
» Regular User Interface Tasks, see page 31.
* | MODE/ TR Screen, see page 34.
* | TIM NG Screen, see page 54.

* | LEVELS| Screen, see page 62.

e | QUTPUT| Screen, see page 68.

* | PATTERN Screen, see page 72.

e |LIMTS| Screen, see page 81.

* | TRG LEV| Screen, see page 83.

* | MEMCARD| Screen, see page 86.

* | CONFI G Screen, see page 93.

» Warning and Errors Screen, see page 97.
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Using Help

Using Help

Parameter Help | on FiELD)

If there are no Warnings or Errors (Refer to “Warnings and Errors” on

page 97.) press ttf HELP key at any time to obtain information

about the current location of the parameter cursor. The help information
gives a short description of the parameter or setting options and the
SCPI command(s) syntax for programming the parameter or setting.
Use the MODIFY knob or the CURSOR keys to scroll through the help
information if there is more than one screen available.

Presq EXI T HELP| or| HELP | again to return to normal operation.

Concept Help | coneepr

If there are no Warnings or Errors (Refer to “Warnings and Errors” on

page 97.) press ttf HELP key followed by [H@ONCEPT| softkey

to view a short description of the instrument.

Serial Numbers and Software Revision | ser AL #|

If there are no Warnings or Errors (Refer to “Warnings and Errors” on

page 97.) press ttf HELP key followed by [H8ERI AL #]|

softkey to see a list of the installed boards and their serial numbers fol-
lowed by the software revision code of the instrument's firmware.
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Using Help

Warning Help | warni NGs|

If aWarning condition occurs, indicated by aflashing W press

HELP | to seealist of the current warning messages.

Error Queue|errRrR QU

If an Error condition occurs, indicated by aflashing E, press

HELP |toseealist of the current error messages.

24
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Front Panel Controls

Front Panel Controls

Figurel Front Panel Display and Softkeys

Mode / Parameter Area Modify / Enter Area
Use the KNOB to select a
Use the CURSOR keys to move mode or modify parameters
the entry focus to a mode, Entry FOCUS and formats
parameter format, or
parameter value / Press ENTER or a UNIT key to
confirm parameter changes
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1 2 |@wmop1ry
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DtyCyc 50.00% |Width 100.0ns|*Frequency
LeadE 3.00ns|LeadE 2.00ns
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Press a SOFTKEY to access
the required entry screen

Press MORE key to access
the additional screen menus:

Screen Select Area LIMITS TRG-LEV MEMCARD CONFIG

Softkeys C] and

There are four softkeys underneath the display. Use the softkeysto select
the parameter screens. The names of the parameter screens are displayed

above the softkeys. Press to display alternative parameter

screens.
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Figure2 Front Panel Controls

% DATA ENTRY A CURSOR/ MODIFY
)
C e ) e S
e
LOCAL
DATA ENTRY / CURSOR
QUICK ACCESS Keys
Keys
Special ENTER & KNOB
FUNCTION UNIT Keys

Keys

) g

LOCAL

Press| SHIFT | to enter SHIFT-mode. A flashing S indicates that you

arein SHIFT-mode. The extra functions available in SHIFT-mode are
shown in blue above the keys.

NOTE: Note that when using the DIGIT keys (CURSOR keysin SHIFT-
mode) you must press again to exit from SHIFT-
mode.

When the instrument is programmed via the HP-IB it enters remote

mode and disables the frontpanel controls. Pressthe | SHIFT | key to

return to LOCAL operating mode.
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Front Panel Controls

AUTOSET
HELP ) &

Press to obtain help on the currently selected parameter/set-
ting.

Press AUTOSET ( (SHIFTJ [ HELP J ) to set the instrument to a
valid setting based on the actual period setting.

RECALL

one <

Press | STORE | to store the current instrument setting in one of 9
memories.
Press RECALL( [SHIFTJ (STOREJ ) to recall acomplete instru-

ment setting from one of the 9 memories, or torecall the default instru-
ment settings from memory O.

(W) Koy
Usethe key to generate amanua trigger or gate signal when

theinstrument isrunning in TRI GGERED or GATED trigger mode with the
MAN key as the selected trigger/gate source.
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DATA ENTRY

Usethe DATA ENTRY keysto quickly enter a parameter value into the
Modify Window. Enter the numeric value followed by the appropriate

unit key, or press | ENTER | where appropriate.

During the data entry you can press

CANCEL ( [SHIFTJ [ENTER] ) to cancel the entry or use the cur-

sor left @ to backspace the digit-cursor.
Usethe| SHIFT | DATA ENTRY functionsindicated in blue above

the keysto quickly select a particular parameter.

CURSOR/DIGIT

Usethe CURSOR keysto move the entry field on the parameter screens.
The entry field highlights the currently selected parameter, parameter
format or mode which is then displayed in the Modify Window at the
right hand side of the display.

In SHIFT-mode the CURSOR keys move the digit-cursor within the
Modify Window and vernier the value of the selected digit.

MODIFY knob

Use the knob to modify the selected parameter in the Modify Window,
or to select a setting from the list displayed in the M odify window.

Onthe| PATTERN| screen when the cursor islocated in the bit-editing

28
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Front Panel Controls

window you can use the knob to scroll through the pattern data. Modify
the data with the DATA ENTRY keys.

When °+ENTER is displayed, make the selection and press the

ENTER | key to start afunction.

Connectors

EXT INPUT

You can use an external signal connected to the EXT INPUT to trigger
the instrument by selecting TRI GGERED mode and Tr i gger ed by
EXT- 1 Nonthe| MODE/ TRE screen.

You can use an external signal connected to the EXT INPUT to gate
(enable/disable) the instrument by selecting GATED mode and Gat ed
by: EXT- 1 Nonthe| MODE/ TRE screen.

You can use an external signal connected to the EXT INPUT to generate
leading and trailing edges by selecting EXT_W DTH mode and W dt h:
EXT- 1 Non the | MODE/ TRG screen.

TRIGGER OUT

The TRIGGER OUT signal generates an output pulse for each pul se-
period generated by the instrument.

You can set the output levelsto TTL or ECL onthe| TRG LEV| screen.
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STROBE OUT

In PULSES mode, the STROBE OUT signal is not used.

In BURST mode, the STROBE OUT signal marks the start and end of
each burst of pulses generated. The rising edge of the STROBE signa is
synchronized to the start of the first pulse-period in a burst, the falling
edgeis synchronized to the start of thelast pulse-period in the burst. (see
Figure 5 on page 38 for example)

In PATTERN mode, the STROBE OUT signal is bit-programmable on

the | PATTERN| page. The pulse-width is not programmable, only NRZ
pulses are generated. ( Figure 6 on page 39 for example)

Table 1: Trigger and Strobe Availability

Pulse Mode Burst Mode Pattern Mode
Continuous T1 T, S2 T,S
Triggered T T,S T,S
Gated T T,S T,S
Ext. Width T n/a n/a

1 T =Trigger Out
2 = Strobe Out

You can set the output level to TTL or ECL onthe| TRG LEV| screen.

Operating Reference
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Regular User Interface Tasks

Swi t chi ng Qut puts OV OFF

Switch the OUTPUT signal on and off inthe| LEVELS| and| TI M NG
screens.

ON/OFF 1
NOTE: You can use the short-cut keys [SH":T] [0 } for

ON/OFF 2

output 1 or SHIFT +- for output 2 to quickly

toggle the OUTPUTS on and off.

Modifying the Value of a Parameter

You can adjust a parameter value in graphics or text mode. Example
screens are shown in the following subsections for graphics mode only.

1 Movethe parameter cursor onto the value you want to modify using
the CURSOR keys.

2 Modify the value with the knab.

NOTE: Note that when you use the knob, the parameter range can be
restricted to prevent any warnings or errors occurring (refer to
“Warnings and Errors” on page 97.). Overprogramming - If you
want to set a value outside this temporary range, use the DATA
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ENTRY keysor press| SHIFT | and turn the knob. If you try to

set a value outside the absolute maximum or minimum limits, the
maximum or minimum limit will be set.

M odifying the Format of a Parameter

NOTE: Y ou can only modify the format of a parameter in text mode

Many parameters can be displayed in different formats, for example the
pulse period can be displayed as a period or frequency. To modify the
format of a parameter:

1 If youarein GRAPHicsmode, select TEXT modewith | SHIFT

2 Movethe cursor onto the parameter name.

3 Usethe MODIFY knob to select a parameter format from thelist in
the MODIFY window.
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Toggling Graphicsand Text Mode

The TIMING, LEVELS and PATTERN screens can be toggled between
graphic and text mode by pressing the corresponding softkey or the

GRAPH

NOTE: Note that in graphics mode you can only adjust the values of each
parameter, not the parameter format. If you want to change the
format of a parameter, for example O f set/ Anpl it to Hi gh/
Low, you must be in text mode to select the parameter name with

the cursor.
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IMODE/TRG]| Screen

Figure3 Typical | MODE/ TRE screen

1 2 3

TRIGGERED =191} W} |OMODIFY
2 —Single-Pulses at Outl
Double-Pulses at Out2 *gﬁi:iStrm

Pulse-Heriod: internal Osc Pattern
Trg'd y:%XT—IN £

/
I—F{ODE/FRG |\ TIMING || LEVELS || PATTERN
6 4 5

Usethe | MODE/ TRG page to set up the overall operating modes of the
instrument. For summaries of main settings available on screen see
Table 2. The numbersin Figure 2 relate to the numbers in Table 1.
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Table 2: | MDE/ TRG Summary of modes

1 Trigger CONTINUOUS TRIGGERED GATED EXT

Mode WIDTH

2 Pulse Mode PULSES BURST PATTERN PULSES ‘ BURST PATTERN PULSES BURST PATTERN

3 Pulse Type Single/Double RZ/INRZ Single/Double RZINRZ Single/Double RZ/INRZ

4 Length 2-65536 2-16384%1 2-65536 2-163841 2-65536 2-163841

5 Period int Osc int Osc int Osc

Source int PLL int PLL int PLL

CLK-IN CLK-IN CLK-IN

6 Arming MAN- MAN- MAN- MAN-

Source Key Key Key Key
EXT EXT EXT EXT
INPUT INPUT INPUT INPUT

PLL?

TRIGGER Marks each pulse-period generated

ouT

STROBE Not ton 1st Program- Not tonlst Program Not ton 1st Program Not

ouT Used Lonlast mable Used Lonlast mable Used Lonlast mable Used

1 SetLast on| PATTERN screen
2 PLL cannot be used as Pulse and Arming source at the same time

To change a setting, move the entry field onto the setting using the CUR-

SOR keys and modify the setting with the MODIFY knob.

The following sections explain the mode combinations in more detail.

HP 81110/04A Reference
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General Information

NOTE: For intrinsic fixed delays refer to Chapter 3, Specifications, for
typical values
Si ngl e- Single pulse per period, delay parameter sets delay to
Pul ses leading-edge from start of period.
Doubl e- Double pulse per period, double-delay parameter sets
Pul ses delay between leading-edges of pulses.

*  Select pulse-period source (See 5 in Figure 3 on page 34)

» Asthe PLL clock is fitted, select the pulse-period source§8eEig-
ure 3 on page 34):

e internal Gsc (VFO)
« internal PLL (Higher accuracy)
« ext CLK-IN (External signal), synchronize to rising or falling edge.

Data Output Formats

Rz A single pulseis generated in each pul se-period
with datavalue 1, no pulse is generated for data
valueO.

NRZ A leading-edge is generated for a0 1 datatran-
sition, atrailing-edge is generated for a1l - 0 data
transition.
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CoNTI Nuous puLses M ode

Figure4 Timing Diagram: CONTI NUOUS PULSES

<— Period ——

Period Source: | ‘
int Osc, int PLL or Ext Clock

OUTPUT 1

Single Pulse

OUTPUT 2

Double Pulse

TRIGGER OUT | |

» Pulse-periods are generated continuously

» Select between Single and Double-pulses per pulse-period for each
OUTPUT (Se& in Figure 3 on page 34)

» Asthe PLL clock is fitted, select the pulse-period source§8eEig-
ure 3 on page 34)

e internal Gsc (VFO)
« internal PLL (Higher accuracy)
« ext CLK-IN (External signal), synchronize to rising or falling edge.

TRIGGER OUT marks each pulse period.
STROBE OUT not used in continuous pulse mode.
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CONTI Nuous BURST M ode

Figure5 Timing Diagram: CONTI NUOUS BURST

Burst of 3
«— Period —

Period Source: : i

int Osc, int PLL or Ext Clock

OUTPUT 1 _/_\ /_\
Single Pulse :

OUTPUT 2

Double Pulse

TRIGGER OUT

STROBE OUT \ Y |_

ﬁst period last period '

» A burst of pulse-periods is repeated continuously. The OUTPUT sig-
nal is the same &JLSES mode, but the STROBE OUT now marks
the beginning and end of each burst.

» Select the number of pulse-periods per burst in the range 2 - 65536
(Seed in Figure 3 on page 34).

» Select between Single and Double-pulses per pulse-period for each
OUTPUT (Se& in Figure 3 on page 34).

e Select pulse-period source (&im Figure 3 on page 34)
* TRIGGER OUT marks each pulse period.
» STROBE OUT rises at the start of the first pulse-period in a burst and
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falls at the start of the last pul se-period.

CONTI NUous PATTERN M ode

Figure6 Timing Diagram: CONTI NUOUS PATTERN

Pattern of 3

+— Period —

Period Source:
int Osc,int PLL or Ext Clock

OUTPUT1 R
RD) ﬁ = 1

OUTPUT 2

(NR2)

TRIGGER OUT

STROBE OUT | —|
0 0 1

« A pattern of pulsesis repeated continuoudly.

» Select between RZ and NRZ data pulses for each OUTPUB({8ee
Figure 3 on page 34):

Rz A single pulseisgeneratedin each pulse-period with
data value 1, no pulse is generated for data value 0.
NRZ A leading-edge is generated for a.Q data transition,
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atrailing-edgeis generated for a1 - 0 data transition.

Select the pulse-period source (Sder Figure 3 on page 34)

» Selectthg PATTERN screen to set the pattern length in the range 2-
16 384.

» Select thg PATTERN| screen to program the data values for each
OUTPUT.

 TRIGGER OUT marks each pulse period.

« STROBE OUT is bit-programmable, like the OUTPUTS, in NRZ for-
mat on thg PATTERN| screen.
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TRI GGERED PULSES M ode

Figure?7 Timing Diagram: TRIGGERED PUL SES

Trg'd by: £

Arming Source:
(Trg'd by:)
Ext Input or MAN Key

OUTPUT1
Single-Pulses ﬁ

OUTPUT 2

Double-Pulses

—

TRIGGER OUT |

STROBE OUT

» Single pulse-periods are triggered By ¢’ d by) an active edge at
the selected arming source (%ci@ Figure 3 on page 34)

«  MAN Key on frontpanel, triggered by press or release or

both.

« EXT INPUT (External signal) triggered by rising or falling or both edges
(Figure 8 on page 42).
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NOTE: The PLL cannot be selected as the arming source. Select
CONTI NUOUS PULSES mode with the PLL as Peri od
sour ce to achieve the same result.

Figure8 Timing Diagram: TRI GGERED PULSES Trg' d by Both

Trgdby: 4Y

Arming Source: % £
(Trg'd by:)
Ext INPUT or MAN Key ~—— A4 | Y

OUTPUT 1

Single-Pulses

OUTPUT 2

Double-Pulses

TRIGGER OUT |_| |—| |_|

i Minimum Width

STROBE OUT

» Select between Single and Double-pulses per pulse-period for
each OUTPUT (Segin Figure 3 on page 34)

 TRIGGER OUT marks each pulse period.
« STROBE OUT not used in triggered pulses mode.
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TRI GGERED BURST Mode

Figure9 Timing Diagram: TRIGGERED BURST Pulse-Period: inter-

nal Osc
Trg'd by: £
/ Oscillator starts
synchronously
ARMING SOURCE T | | |
(Trg'd by:) EXT INPUT
or MAN Key Burst of 3 - : 1/ : :

orPLL “——Pperiod—>

PERIOD SOURCE |—| ' E ‘ |
internal Osc. |_| |_| /;/ |_| l_
OUTPUT1 _/x
—/—

Single-Pulses

OUTPUT 2
Double-Pulses ] ] : :
TRIGGER OUT 3 |
e s T s I /20 o B
STROBE OUT | ,—
1st period last period 1st period

» A burst of pulse-periods is triggered by (Trg'd by) an active edge at
the selected arming source ($da Figure 3 on page 34)

- MAN Key on frontpanel, triggered by press or release or

both.

* EXT | NPUT (External signal) triggered by rising or falling or both edg-
es.

e PLL (Internally triggered bursts), select the triggering period.

» Select the number of pulse-periods per burst in the range 2 - 65536
(Seed in Figure 3 on page 34).

» Select between Single and Double-pulses per pulse-period for each
OUTPUT (Se& in Figure 3 on page 34).

HP 81110/04A Reference Operating Reference 43



Operating Reference
[IMODE/TRG| Screen

Figurel0  Timing Diagram: TRI GGERED BURST Pul se- Peri od:
internal PLLor CLK-1 N

Trg'd by: 2y PLL/CLK-IN NOT synchronous to EXT INPUT

/ DELAY =nxPeriod, 1 <n <=2
ARMING SOURC
(Trg'd by:) EXT INPUT

or MAN Key Burstof 3 ) . p
«—— Period — H :
PERIOD SOURCE : ;
internal PLL or CLK-IN. { /]
/A
OUTPUT1 | ;

Single-Pulses

OUTPUT 2

Double-Pulses

TRIGGER OUT

STROBE OUT : |

1st period last period 1st period

Select the pulse-period source. (See 5 in Figure 3 on page 34)

* internal Osc (start of burst synchronized to trigger,
see Figure 9 on page 43)

* internal PLL (Higher accuracy, start of burst not
synchronized to trigger, see
Figure 10 on page 44)

* ext CLK-IN (External signal), pulse-period synchronized
to rising or falling edge.

NOTE: Y ou cannot use the PLL as both Pulse-Period source and Trg'd by
(arming) source at the same time.

TRIGGER OUT marks each pulse period.

STROBE OUT rises at the start of the first pulse-period in a burst and
falls at the start of the last pulse-period.
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TRI GGERED PATTERN M ode

Figurell  TimingDiagram: TRI GGERED PATTERN Pul se- Peri od:
internal Gsc

/ng‘d by: ¥ Oscillator starts synchronously
ARMING SOURCE — \/ﬁ T—\—
(Trg'd by:) EXT INPUT
or MAN Key
or PLL Pattern of 3 1/ :
<—— Period —» ;
PERIOD SOURCE
internal Osc. //
: 1/

OUTPUT 1
(R2)

1 \ 0 // / 1 1

OUTPUT2
(NR2) / 1

TRIGGER OUTJ | I | | I 4/4/ l_l m_
STROBE OUT : :
: S : :
/
NOTE: For intrinsic fixed delays refer to Chapter 3 for typical values.

» A pattern of pulses is triggered b @’ d by) an active edge from
the selected arming source (%ci@ Figure 3 on page 34)

 MAN Key on frontpanel, triggered by press, release or both.

« EXT | NPUT (External signal) triggered by rising, falling or both edges.

« PLL (Internally triggered patterns), select the triggering period.

» Select between RZ and NRZ data pulses for each OUTPUT
(See3in Figure 3 on page 34).
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Figure12  TimingDiagram: TRI GGERED PATTERN Pul se- Peri od:
internal PLL or CLK-IN

Trg'd by: 7y PLL/CLK-IN NOT synchronous to EXT INPUT
DELAY =n x Period, 1 <n<=2

ARMING SOURCE :
(Trg'd by:) EXT INPUT
or MAN Key
Pattern of 3 w

Period —»

/ :
PERIOD SOURCE I_I I_I l_l |—| |_| ,—|
internal PLL or CLK-IN. /
: / :

OUTPUT 1

(R2)

BEVANE

~
X

OUTPUT2
(NRZ) / !

TRIGGER OUTJ | | | I | // I_l ,—\_

STROBE OUT

Select the pulse-period source. (See 5 in Figure 3 on page 34)

* internal Gsc (start of burst synchronized to trigger,
see Figure 9 on page 43)

* internal PLL (Higher accuracy, start of burst not
synchronized to trigger, see
Figure 10 on page 44)

* ext CLK-IN (External signal), pulse-period synchronized
to rising or falling edge.

NOTE: Y ou cannot use the PLL as both Pulse-Period sourceand Tr g’ d
by (arming) source at the same time.

» Select thg PATTERN| screen to set the pattern length in the range 2 -
16384.

» Select thg PATTERN| screen to program the data values for each
OUTPUT.
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 TRIGGER OUT marks each pulse period.

 STROBE OUT is bhit-programmable, like the OUTPUTS, in NRZ for-
mat on thg PATTERN| screen.
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GATED PULSEs M ode

Figure13  TimingDiagram: GATED PULSES, Pul se-Peri od: in-
ternal Osc

Gategby: I L Oscillator starts synchronously,
ARMING SOURCE
(Gated by:) EXT INPUT
or MAN Key | ] //

/4
*—— Period —»
PERIOD SOURCE | |
internal Osc

[ I o B I

Single-Pulses

OUTPUT 2
Double-Pulses / * H
TRIGGER OUT 5 : |
ey
STROBE OUT : i

//

1/

» Pulse-periods at@at ed by (enabled by) an active level at the select-
ed arming source (S@ein Figure 3 on page 34)

« MAN Key on frontpanel, gated while pressed or released

or both.
* EXT | NPUT (External signal) gated by high, low or both levels.

» Select between Single and Double-pulses per pulse-period for each
OUTPUT (See in Figure 3 on page 34).
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Figurel4  Timing Diagram: GATED PULSES, Pulse-Period: PLL or
CLK-IN

Gatedby: I L PLL/CLK-IN NOT Synchronous to EXT INPUT
ARMING SOURCE DELAY =n x Period, 1 <n<=2
(Gated by:) EXT INPUT
or MAN Key

Period —

- ‘:
PERIOD SOURCE | | | | | | | | | | | |
internal PLL or CLK-IN /i

: : / : ;

OUTPUT 1

Single-Pulses

OUTPUT 2
Double-Pulses J * R
TRIGGER OUT g : |
ey e
STROBE OUT : : |

//

1/

Select the pulse-period source. (See 5 in Figure 3 on page 34)

* internal Osc (start of burst synchronized to trigger,
see Figure 9 on page 43)
* internal PLL (Higher accuracy, start of burst not
synchronized to trigger, see
Figure 10 on page 44)
ext CLK-IN  (External signal), pulse-period synchronized
to rising or falling edge.

TRIGGER OUT marks each pulse period.
STROBE OUT not used in gated pulse mode.
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GATED BURST M ode

Figurel5  Timing Diagram: GATED BURST, Pulse-Period: internal
Osc

Gated by: Oscillator starts

synchronously
ARMING SOURCE /
(Gated by:) EXT INPUT .
or MAN Key '|
J Burst of 3 — - ;
47 Period —»:
PERIOD SOURCE ' | | | | | | | | |
internal Osc.
OUTPUT1 v

Single-Pulses

OUTPUT 2

Double-Pulses

TRIGGEROUTé :
{0 e I s e e S o

STROBE OUT

1st period last period 1st period last period

» Bursts of pulse-periods agat ed by (enabled by) an active level at
the selected arming source ($ei@ Figure 3 on page 34):

« MAN Key on frontpanel, gated while pressed or released

or both.
« EXT | NPUT (External signal) gated while high or low or both.

» Select the number of pulse-periods per burst in the range 2-65536
(Seed in Figure 3 on page 34).

» Select between Single and Double-pulses per pulse-period for each
OUTPUT (See in Figure 3 on page 34).
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Figurel6  Timing Diagram: GATED BURST Pulse-Period: internal

PLL or CLK-IN
Gatedby: "1 PLL/CLK-IN NOT Synchronous to EXT
ARMING SOURCE INPUT DELAY = n x Period, 1< n <=2
(Gated by:) EXT INPUT,
or MAN Key I= 7 >
Burst of 3 - . : :
<—— Period —»- H
PERIOD SOURCE | | | | | | | | | | |
internal PLL. or CLK-IN.
OUTPUT1 | ‘ :

Single-Pulses

OUTPUT 2
Double-Pulses : v
TRIGGER OUT [ :
i I I e IO O
STROBEOUT 5 | 5
1st period last period 1st period last period

Select the pulse-period source. (See 5 in Figure 3 on page 34)

* internal Gsc (start of burst synchronized to trigger,
see Figure 9 on page 43)
* internal PLL (Higher accuracy, start of burst not
synchronized to trigger, see
Figure 10 on page 44)
ext CLK-IN  (External signal), pulse-period synchronized
to rising or falling edge.

TRIGGER OUT marks each pulse period.

STROBE OUT rises at the start of the first pulse-period in a burst and
falls at the start of the last pulse-period.
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GATED PATTERN M ode

» A pattern of pulses is Gated by (enabled by) an active level at the se-
lected arming source (Séen Figure 3 on page 34).

« MAN Key on frontpanel, gated while pressed, released or

both.
e EXT | NPUT (External signal) gated while high or low or both.

» Select between RZ and NRZ data pulses for each OUTPUB({8ee
Figure 3 on page 34).

Rz A single pulse is generated in each pulse-period
with data value 1, no pulse is generated for data
value O.

NRZ A leading-edge is generated for a 0 data tran-
sition, a trailing-edge is generated for-aQ data
transition.

Select the pulse-period source. (Sée Figure 3 on page 34)

* internal Osc (start of burst synchronized to gate,
see Figure 9 on page 43)

* internal PLL (Higher accuracy, start of burst not
synchronized to gate, see
Figure 10 on page 44)

* ext CLK-IN (External signal), pulse-period synchronized
to rising or falling edge.

» Selectthg PATTERN| screen to set the pattern length in the range 2 -
16384.

» Select thg PATTERN| screen to program the data values for each
OUTPUT.
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 TRIGGER OUT marks each pulse period.

 STROBE OUT is bhit-programmable, like the OUTPUTS, in NRZ for-
mat on thg PATTERN| screen.

ext wDTH M ode

» The pulse-width is determined by an external signal:

« MAN Key Pressing the key generates a leading-edge, re-
leasing the key generates a trailing-edge.

« EXT-IN Arising-edge at the EXT INPUT generates a leading-edge, a
falling-edge at the EXT INPUT generates a trailing-edge.

» Set the threshold and impedance of the EXT INPUT on the
| TRG LEV| screen.

» The period, delay, and width of the output pulse are not programma-
ble in this mode as they are determined by the external signal.
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ITIMING]| screen

The| TI M NG screenisonly available if you have two channels fitted
to your HP 81110A or HP 81104A mainframe and you have selected
G oup Parans by: TIM NG LEVELSonthe| CONFI G

screen.| TI M NG screen, text mode

OFF 2% 1. 000 OFF

1 " 2 |@ropIFY
Delay Ops|Delay Ops|*Period
Width 100.0ns/Width 100.0ns| Frequency
LeadE 2 .00ns|LeadE 2.00ns

TraiE =LeadE |TraikE =LeadE
| MODE/TRG || TIMING || LEVELS || PATTERN |

NOTE: On screens of the HP 81110A with HP 81112A 3.8V/330 Mhz

Outputs the second status output is displayed for differential
outputs. The trailing edge is aways coupled to the leading edge.
The leading edge has selectable values of 0.8 nsor 1.6 ns.

Figure 17 | TIM NG screen, graphics mode

L] ] ' |@mopzEY

OFF

2 1 ]

OFF 11.000
. us

| MODE/TRG || TIMING || LEVELS || PATTERN |

Usethe| TI M NG screen to view and control the pulse-timing parame-
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ters for both channels on one screen. If you have a single channel instru-
ment both the timing and level parameters are on the | OQUTPUT| screen,
see page 68.

NOTE: Note that in graphics mode you can only adjust the values of each
parameter, not the parameter format. If you want to change the
format of a parameter, for example W dt h to Dut yCycl e, you
must be in text mode to select the parameter name with the cursor.

Pulse-period Parameter

Set the pulse-period as either Per i od or Fr equency.

NOTE: You can select the pulse-period source on the | MODE/ TRG
screen.

If you select the CLK IN connector as the pulse-period source,
the pulse-period/frequency is determined from the signal applied

to CLK IN:
Meas Once The external signal is measured once,
Press [ENTER | to measure again
Meas Cont The external signal is continuously mea
sured.
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Pulse Delay Parameter

Figure 18 | TI M NG QUTPUT| Timing parameter graphics,Delay

14 . . . I

oEE T H Delayl
tee [ ] [283.0

| MODE/TRG || TIMING || LEVELS || PATTERN |

Delay the leading edge of the pulse within the pulse-period. There are
three delay formats available, selectable in text mode:

Del ay

Del ay isthe absolute delay from the start of a pulse-period to the start
of the leading edge of the pulse. The absolute delay isindependent of the
pulse period so the leading-edge does not move relative to the start of
the period if you change the period.

Del ay%

Del ay% isthe delay from the start of the pulse-period to the start of the
leading edge expressed as a percentage of the pulse period. In thisfor-
mat if you change the period, the |eading-edge moves relative to the start
of the period in order to maintain the percentage delay.

Phase

Phase isthe phase delay in degrees from the start of the pulse-period to
the start of the leading edge. (360° = 1 pulse-period). In this format if
you change the period, the leading-edge moves relative to the start of the

56

Operating Reference HP 81110/04A Reference



Operating Reference
[TIMING| screen

period in order to maintain the phase delay.

Pulse Width Parameter

Figure 19 | TIM NG QUTPUT TI M NG parameter graphics,Width

14 B . Y

;FF H H Widthl
2ee [ i [100.0

| MODE/TRG || TIMING || LEVELS || PATTERN |

Set the width of the output pulse. There are three width formats avail-
able, selectable in text mode.

W dt h
W dt h is the absolute pulse-width measured from start of the leading

edge to start of the trailing edge. In this format the pulse-width isinde-
pendent of changesin pulse period and delay.

Dut yCyc

Dut yCycl e isthe pulse-width measured from start of the leading edge
to start of the trailing edge expressed as a percentage of the period. In
thisformat if you adjust the period, the absolute width is adjusted to
maintain the dutycycle.
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NOTE: Y ou cannot have the width format set to Dut yCyc and theleading/
trailing-edge format set to percentage of width (LeadEd%
Tr ai | E% at the sametime.

Tr aDel

Figure20  TIMING/OUTPUT Timing parameter graphics, Trailing De-
lay

e [ ] [
2ee [ ] [383.0

| MODE/TRG || TIMING || LEVELS || PATTERN |

Trai | i ngDel ay isthe absolute delay from the start of the pulse-period
to the start of the trailing-edge. In this format the trailing-edge remains
fixed relative to the start of the pulse-period if you adjust the pulse-delay
(leading-edge delay) or the pulse period.
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Pulse L eading-edge Par ameter

Figure2l | TI M NG QUTPUT| Timing parameter graphics, L eading-
edge

ZH ﬂ |2.000

| MODE/TRG || TIMING || LEVELS || PATTERN |

/

Set the leading-edge transition-time of the pulse, measured from 10% to
90% of pulse amplitude.

The leading and trailing-edges are independently programmable
within certain ranges only, see Figure 48 on page 295. There are
two formats avail able, selectable in text mode:

LeadEd

The absolute transition-time measured from 10% to 90% of pulse ampli-
tude. In this format the leading-edge is independent of the pulse-width.

LeadEd%

The absolute transition-time expressed as a percentage of pulse-width.
Inthisformat if you adjust the pulse-width, the transition-time is
adjusted to maintain the edge-time as a percentage of the width.
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NOTE:

NOTE:

NOTE:

Y ou cannot have the width format set to Dut yCyc and theleading/
trailing-edge format set to percentage of width (LeadEDY%
Tr ai | E% at the sametime.

The leading edge of a HP 81110A with HP 81112A 3.8 V/330
MHz outputs can be selected from 0.8 nsor 1.6 ns.

Pulse Trailing-edge Parameter

Set the trailing-edge transition-time of the pulse, measured from 10% to
90% of pulse amplitude.

The leading and trailing-edges are independently programmable
within certain ranges only, see Figure 48 on page 295. There are
three formats available, selectable in text mode;

=LeadE

The trailing-edge transition-time is coupled directly to the leading edge
to maintain a symmetrical pulse.

Trail Ed

The absolute transition-time measured from 10% to 90% of pulse ampli-
tude. In this format the trailing-edge is independent of the leading-edge
and pulse-width.

Trai | E%

The trailing-edge transition-time expressed as a percentage of pulse-
width. In thisformat if you adjust the pulse-width, the transition-timeis
adjusted to maintain the edge-time as a percentage of the width.
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Note that you cannot have the width format set to Dut yCyc and
the leading/trailing-edge format set to percentage of
width(LeadEd% Tr ai | E% at the same time.

Thetrailing edge of HP 81110A with HP 81112A 3.8 V/330 MHz
outputs is always coupled to the leading edge.
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ILEVEL S| screen

The| LEVELS| screenisonly availableif you have two channels fitted

to your HP 81110A or HP 81104A mainframe and you have selected
G oup Parans by: TIM NG LEVELS onthe |CONFI G screen.

Figure22 | LEVELS| screen, text mode

1 Normal |Normal OFF 2 |°MODIFY
Seperate Outputs *OFF
Offset +0.0mV [Offset +0.0mvV| ON
Amplit 1.00V |Amplit 1.00V
50Q into 50.0Q |50Q into 50.0Q
| MODE/TRG | | TIMING || LEVELS || PATTERN
Figure23 | LEVELS]| screen, graphics mode

1 —  +10V 2 — +10V Amplitudel

OFF ' OFF
-10v L) -10v v

| MODE/TRG | | TIMING || LEVELS || PATTERN |

Usethe| LEVELS| screen to view and control the pulse-level parameter
for both channels on one screen. If you have asingle channel instrument
both the timing and level parameters are on the | OUTPUT| screen, see

page 68.
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Operating Reference
ILEVELS] screen

Nor mal / Conpl mt Parameter

This parameter is only available in text mode.

Switch the OUTPUT between Nor mal and Conpl enent modes.

Pulse L eading-edge rises from low to high-leve, trail-
ing- edge falls from high to low-level.

Pulse leading-edge falls from high to low levdl, trail-
ing-edge rises from low to high-level

Seper at e/ Added OQutputs Parameter

The channel add option is not available for the HP 81110A with
HP 81112A 3.8 V 330 MHz outputs installed. This parameter is
only available in text mode, and if you have two output channels
fitted.

Switch Added output mode on and off.

Separate Qutputs

OUTPUT 1 and OUTPUT 2 operate as entirely separate output chan-
nels.

Added at Qutput 1

OUTPUT 1 and OUTPUT 2 signals are added together at the OUTPUT
1 connector. The OUTPUT 2 connector is no longer used. You can use
this mode to create complex pulse waveforms as shown, see Figure 24.
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ILEVELS] screen
Figure24 | TIM NG screen, Added Outputs

o : | pelay2

2 |_| 5 ﬂ '

e —_ —_ 1380

OFF . . ns

| MODE/TRG || TIMING || LEVELS || PATTERN |
NOTE: Note that by using |PATTERN| mode you can code 3 or 4-level

codes, or place spike pulses from OUTPUT CH2 on particular
data pulses on OUTPUT CH1 for example. Since OUTPUT 2 is
no longer used, its Impedance parameters are no longer available,
see Figure 25.

Figure25 | LEVELS| screen, Added Outputstext mode

1 ON Normal ’Normal 2 |OMODIFY

Added at Output 1
offset YA offset +4.00v| =5.00

Amplit 8.00V |Amplit 4.00v v
50Q into 50.0Q
| MODE/TRG | | TIMING || LEVELS || PATTERN |

The| LEVELS| graphic pageis aso modified to indicate the multiple
levelsformed by OUTPUT 1 + 2
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Figure 26 | LEVELS| screen, Added Outputs graphics mode

17120142 ] ™% | osesets
OFF
ha _5 . OQ
- ] -20V v
| MODE/TRG | | TIMING || LEVELS || PATTERN |

O fset, Amlit, High, LowlLevel Parameters

Set and display the pulse levelsin terms of either Offset and Amplitude,
or High- and Low-level. You can quickly set TTL or ECL output levels
using the Set TTL and Set ECL formats.

Set TTL

Select High and Low-level formats and automatically set the levelsto
the default TTL levels:

TTL-H  +2.50 V
TTL-LOW +0. 0 mvV

The default levels are set once and can be adjusted afterwards by mov-
ing the cursor onto the values as normal.

Hi gh- Low
Select High and Low-level format for the pulse levels.

O f s- Anpl

Select Offset and Amplitude format for the pulse levels. Offset is mea-
sured from OV to the middle of the pulse amplitude. Pulse-amplitudeis
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ILEVELS] screen

NOTE:

NOTE:

the difference between the High- and Low-levels of the pulse.

Set ECL

Select High and Low-level format and automatically set the levelsto the
default ECL levels:

ECL- HI - 850nv

ECL-LOWNW -1.80V

These default levels are set once and can be adjusted afterwards by mov-
ing the cursor onto the value as normal.

m v m A Voltage/Current Mode

This parameter is only available in text mode.

Move the entry field onto the level units to select between setting the
pulse-levelsi n Vol ts ori n Amper es.

50 Q i nto Output Source I mpedance Parameter

This parameter is only available in text mode

Animpedance of 50 Q or 1 kQ is selectable. Thereisno selection for the
HP 81110A when fitted with HP 81112A 3.8 V / 330 MHz output
channels.

50. 0 L oad | mpedance Par ameter

Adjust the load impedance value expected at the OUTPUT to compen-
sate for non-50Q loads. The displayed level-parameters are then calcu-
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ILEVELS] screen

lated using this value and therefore represent the levels at a non-50Q
static load.

Output Voltage and Power Protection

NOTE:

NOTE:

When an OUTPUT is switched on, the instrument monitors the
actual voltage and current levels at the OUTPUT. The OUTPUT
isautomatically switched off if voltage levels or power dissipation
reach levels which could damage the OUTPUT circuits.

The available output levels for an OUTPUT could therefore be
limited by external voltages, loads and the level settings of the
other OUTPUT if you are using a dual channel instrument with
Outputs added at OUTPUT 1. Refer to Specifications Chapter 3,
Outputs Table 73 on page 344.

On the screen of the HP 81110A with HP 81112A 3.8V/330 MHz
outputs installed the second status output is displayed for
differential outputs. The instrument also assumes 50 Q load
impedance and there is no added outputs option available.
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|OUTPUT| Screens

The| OQUTPUT| screenisavailableif you have only one channel fitted to
your HP 81110A or HP 81104A mainframe. | OUTPUT 1| and | OUT-
PUT 2| screens areavailable on atwo channel instrument if you have
selected Gr oup Par ans by: QUTPUT 1/2 onthe| CONFI G screen.
The| QUTPUT| screen on asingle channel instrument isidentical to the
|[OUTPUT 1] screen shown in this section.

Figure 27 | OQUTPUT| screen, text mode

Per 1.000us Normal 1 [@mop1Fy

Delay Ops Offset +0 . OmV| *OFF
Width 100.0ns Amplit 1.00V | ON
LeadE 2.00ns 50Q into 50.0Q
TraikE =LeadE

| MODE/TRG || ouTPUT || LIMITS || PATTERN

Figure 28 | OQUTPUT 2| screen, text mode

Per 1.000us Normal 2 OMODIFY

Delay Ops Offset +0.0mV| *OFF
Width 100.0ns Amplit 1.00V | ON
LeadE 2.00ns 5002 into 50.0Q2
TraiE =LeadE

| MODE/TRG | | OUTPUT 1 || OUTPUT 2 | | PATTERN

The| OQUTPUT| screen mode can be toggled between textual and graphi-
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cal displays

Pulse-period Parameter

To set the Pulse Period Parameter pleaserefer to TIMING, “Pulse-
period Parameter” on page 55.

Nor mal / Conpl mt Parameter

For details of the normal/complmnt Parameter please refeeWEL S,
“Normal/Complmnt Parameter” on page 63.

Pulse Delay Parameter

For details of the Pulse Delay Parameter please reldiMdNG,
“Pulse Delay Parameter” on page 56.

Pulse Width Par ameter

For details of the Pulse Width parameter please refEfNOI NG,
“Pulse Width Parameter” on page 57.

Pulse Leading-edge Parameter

For details of the Pulse Leading-edge Parameter please refer to
TIMING, “Pulse Leading-edge Parameter” on page 59.
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Pulse Trailing-edge Parameter

For details of the Pulse Trailing Edge Parameter please refer to
TIMING, “Pulse Trailing-edge Parameter” on page 60.

Separ at e/ Added OQutputs Parameter

For details of the Separate/Added Outputs Parameter please refer to
LEVELS, “Seperate/Added Outputs Parameter” on page 63.

O fset, Amlit, High, LowlLevel Parameters

For details on the Offset, Amplit, High and low parameters please refer
to LEVELS, “Offset, Amplit, High, Low Level Parameters” on page 65.

mw, v, m, A Voltage/Current Mode

For details on the mv, V, mA, A \Voltage/Current Mode please refer to
LEVELS, “mv V mA A \oltage/Current Mode” on page 66.

500 into OUTPUT Source | mpedance Parameter

For details on the 8Dinto OUTPUT Source Impedance Parameter
please refer tt EVELS, “50 W into Output Source Impedance
Parameter” on page 66.
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50. 00 L oad | mpedance Par ameter

For details on the 50.0Q Load |mpedance Parameter please refer to
LEVELS, “50.0W Load Impedance Parameter” on page 66.

Output Voltage and Power Protection

For details on Output Voltage and Power Protection please refer to
LEVELS, “Output Voltage and Power Protection” on page 67.
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|IPATTERN| Screen

Figure29 | PATTERN| screen, text mode
(

Addr 1 Last 2 |O MODIFY
CH1 RZ 1]0 3
Upd Once
CH2 RZ 01 *Upd Cont
BOTH 1|2
STRB 10
| MODE/TRG | | TIMING || LEVELS || PATTERN |

Figure 30 | PATTERN| screen, graphics mode

Addr 1 Last 2 |OMODIFY
Upd Once
1|2 *Upd Cont
| MODE/TRG | | TIMING || LEVELS || PATTERN |

Usethe | PATTERN| screen to edit the pattern data which is generated
when you select the pattern mode on the | MODE/ TRG  screen.

You can toggle between graphics and text mode by pressing the

GRAPH
| PATTERN| softkey or SHIFT -
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urPDATE Par ameter

UPDATE (Upd Cont)

The pattern data at the outputs are updated continuously as you edit the
data on the screen.

NO UPD (Upd Once)

The pattern data at the outputs are not updated automatically from the
screen. You can therefore modify the data patterns on the screen without
affecting the pattern which is currently being generated at the Outputs.

Press | ENTER | to update the pattern once.

Addr Parameter

Adjust the address of the bit-editing window to scroll through the data.
Figure 31 shows the bit-editing window located at the third bit in the
pattern.

Last Parameter

Adjust the last bit number to set the length of the pattern in the range 2 to
16384.

Bit-Editing Window

Move the entry field into the bit-editing window to edit individual data
bits. The bit-editing window moves automatically one location to the
right for each pattern entered.
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Figure 31 | PATTERN| screen, Bit-editing window

UPDATE Addr 3 Last 8 |O =ADDR

CH1 RZ !_l_!

— 0 to Reset
CH2 Rz 1 1l to Set
BOTH 120 + to Toggle
STRB L
| MODE/TRG | | TIMING || LEVELS || PATTERN |

While the entry field isin the bit-edit window you can use the knob to
scroll through the data.
RZ/NRZ Data Format

The data output format RZ or NRZ can be selected for the
channelsif not already done in the | MODE/ TRG Screen

OUTPUTS (cH1, cH) and STROBE OUT (STRB)
Usethe DATA ENTRY keysto edit the data bit at the cursor:

D Set bit to 0, and move the bit-editing window to the next
bit.

@ Set bit to 1, and move the bit-editing window to the next
bit.

- Toggle bit without moving the bit-editing window.

You can edit both output channels together in the BOTH pattern. This
makes it easy to enter datafor 3 or 4-level codes.
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Figure 32 | PATTERN| screen, Bit-editingwindow BOTH

UPDATE Addr 3  Last 8 |O —ADDR
CH1 RZ M

Use 0123
CH2 RZ M 1
BOTH 12 CH1: 0101
STRB CH2: 0011
| MODE/TRG | | TIMING || LEVELS || PATTERN |

Table 3: Conversion Table

BOTH | DATAENTRY | CH2 | CHL
° ) 10
! ) Ot
? ) O
° ) Y

cH1 cH2 BotH sTrRe Block Editing Functions

Move the entry field onto the CH1, CH2, BOTH or STRB at the |eft hand
side of the screen to use the block editing functions.
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Figure 33 | PATTERN| screen, Block editing functions

UPDATE Addr 3  Last 8 |O +ENTER
CH1 A M

* Fill O
CH2 Rz _ 11 Fill 1
BOTH 120 Invert
STRB ,_| First Bit
| MODE/TRG | | TIMING || LEVELS || PATTERN |

Select the function using the MODIFY knob. Press | ENTER | to carry
out the edit.

NOTE: Most of the block editing functions apply from (or at) the current
Addr of the bit-editing window to the Last bit in the pattern.

The data memory is 16384 bitslong. Bits beyond the Last bit are
not affected by the editing functions except when you insert or
delete bits.

Fill O
Set all bits from Addr to Last inclusiveto 0.
Fill 1

Set all bits from Addr to Last inclusiveto 1.

I nvert

Invert al bits from Addr to Last inclusive.
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|PATTERN]| Screen

First Bit

Set thefirst bit to 1, and bits 2 to Last to 0.
Last Bit

Set the last bit to 1, and all preceding bitsto O.
Ins Bit

Insert abit at Addr. The bit valueis copied from the current bit at Addr,
and bits Addr to 16384 are shifted right. Bit 16384 islost.

The Last parameter is not automatically incremented, so the
length of the generated pattern is not increased unless you adjust
the Last parameter yourself.

Del Bit

Delete the bit at Addr. Bits (Addr + 1) to 16 384 are shifted left and bit
16 384 is copied.

The Last parameter is not automatically decremented, so the
length of the generated pattern is not decreased unless you adjust
the Last parameter yourself.

Cl ock=N

Fill bitsAddr to Last with adivided clock pattern. After pressing

ENTER | you can adjust the dividing factor from 2 to 16384 and press
ENTER | again to implement.
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For example:

n=2 Sequence = 101010101010101....
n=3 Sequence = 100100100100100....
n=4 Sequence = 110011001100110....
n=5 Sequence = 110001100011000....
n=6 Sequence = 111000111000111....
n=7 Sequence = 111000011100001....
n=8 Sequence = 111100001111000....

NOTE: Note that the output signal is only a squarewave if you are using
NRZ data. Y ou can see this best in graphics mode:
Figure 34 | PATTERN| C ock+4, CH1=RZ, CH2=NRZ
UPDATE Addr 1 Last 8 |O +ENTER
CH1 RZ M. M1
Last Bit
CH2 B LT L | 1nsBit
BOTH 3300330 Del Bit
STRB [ * Clock=N
| MODE/TRG | | OUTPUT 1 | | OUTPUT 2 || PATTERN |
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PRBS 2"-1
Fill bits Addr to Last with a2"-1 Pseudo-random Binary Sequence.

After pressing | ENTER | you can adjust nin the range 7 to 14 and
press | ENTER |again to implement.

Some Hints on Editing Pattern Data

The block editing functions, apart from Insert and Delete, do not affect
data bits beyond the current Last bit. Therefore you can use the Addr
and Last parametersto define the block of bitsyou want to edit.
Remember, however, that the Last parameter also defines the length of
the pattern generated at the outputs.

Example

You are currently generating a 48 bit pattern on OUTPUT 1 and now
want to fill bits 10 to 20 with data value 1. On the| PATTERN| screen:

1 If necessary, move the cursor to UPDATE and select Upd Once to
prevent the data edits from affecting the pattern currently being
generated at the OUTPUT.

If NO UPDisaready shown, or it isn't important if the pattern is
disturbed during the editing you can ignore this step.
2 Adjust Addr to 10.

3 Adjust Last t0 20
If UPDATE is still active, the pattern at the OUTPUT will now be
automatically reduced to 20 bitsin length.

4 Movethe cursor to CH1 to access the block editing functions for
OUTPUT 1.
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5 Usethe MODIFY knobtoselect Fi || 1 from thelist of functions.

6 Press| ENTER | tofill bits 10 to 20 with data value 1.

If UPDATE is still active, the pattern at the OUTPUT will now change
automatically.

7 Adjust Last back to 48 to return the pattern length to 48.
If UPDATE is still active, the pattern at the OUTPUT will now return
to 48 bitsin length.

8 If necessary, move the cursor to NO UPD and press | ENTER | to

update the pattern being generated at the OUTPUT (or select Upd
Cont)
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ILIMITS] screen

Figure 35 | LIM TS| screen

1 Limits OFF 2 |°MODIFY

High-V  +500mV|[High-V  +500mV|*OFF

Low-V -500mV [Low-V -500mv| ON
High-A +10.0mA High-A +10.0mA

Low-A -10.0mA Low-A -10.0mA

| LiMiTs || TRG-LEV || MEMCARD || CONFIG

Usethe| LI M TS| screen to set up voltage and current limits for the
pulse level parametersto prevent accidental damage of the device under
test.

After you switch on the limits, the pulse level parameters on the

| LEVELS| /| OQUTPUT| screens cannot be adjusted outside the ranges on
the| LI M TS| pageif the OUTPUT is switched on. Note that because
current and voltage limits apply, the available ranges of the impedance
parameters are also affected.

When output limits are on, the limits are indicated on the | LEVELS| /
| QUTPUT| pages in graphics mode and the level bar is scaled accord-

ingly:
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Figure 36 Level graphicswithLi m ts ONon OUTPUT 1] TRG LEV|
screen

1 v 2 oV Amplitudel

ON t OFF

500

-1v — -=1l0v mV

| MODE/TRG || OUTPUT 1| | OUTPUT 2 || PATTERN |
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ITRG-LEV|

Figure 37 | TRG LEV| screen

EXT-IN: Threshold +1.0V 50Q |
CLK-IN: Threshold +1.0V 50Q OMODIFY
Set TTL
Set ECL
TRIGGER-OUT: TTL *Voltage
STROBE-OUT : TTL
LIMITS || TRG-LEV || MEMCARD || CONFIG

Usethe| TRG LEV| screen to:

» Set the triggering threshold and input impedance for the EXT
INPUT connector.

» Set the triggering threshold and input impedance for the HP 81106A
CLK IN connector, if fitted.

» Set the output levels for the STROBE OUT and TRIGGER OUT
connectors.

exT- | N Parameter

Move the entry field ont&xT- | Nto quickly set the triggering threshold
of the EXT INPUT to a TTL or ECL compatible level.

Set TTL

Set the EXT INPUT threshold to +2.5V.
You can adjust the threshold by moving the entry field onto the value.
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[TRG-LEV|

Set ECL

Set the EXT INPUT threshold to -1.3V.
You can adjust the threshold by moving the entry field onto the value.

Vol t age

Set any threshold level in the range-10.0 V to +10.0 V. Move the entry
field onto the value to adjust it.

50Q/10kQ EXT INPUT Impedance Parameter

Toggle the input impedance of the EXT INPUT connector between 50Q
and 10 kQ.

CLK- I N Parameter

Movetheentry field onto CLK- | Nto quickly set the triggering threshold
of the CLK INtoaTTL or ECL compatible level.

Levels can be selected in the same way as for EXT-IN, see page 86.

50Q/ 10kQ CLK IN Impedance Parameter

Toggle the input impedance of the CLK IN connector between 50 Q and
10 kQ.

TR caerR-ouT TRIGGER OUT Leve Parameter

Set the output levelsinto 50 Q for the TRIGGER OUT connector.
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TTL

High-level +2.50 V
Low-level QV

ECL

High-level -0.85V
Low-level -1.8V

stroBe- ouT STROBE OUT L eved Parameter

Set the output levelsinto 50 Q for the STROBE OUT connector.
Select TTL or ECL levelsasfor TRIGGER OUT.
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IMEMCARD| Screen

Figure 38 | MEMCARD]| screen, No card present.

€ vop1FY

Filename <no_file> *

Perform Operation

LIMITS || TRG-LEV || MEMCARD || CONFIG

Usethe | MEMCARD| screen to:
» Store instrument settings to the memory-card.
» Recall instrument settings from the memory-card.
» Delete files from the memory-card.
« Format a memory card.
NOTE: Note that the HP 81110A and the HP 81104A use DOS formatted

memory-cards and you cannot create or delete directories using
the instrument.
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pir Path Current Directory Parameter

Movethe entry field onto Di r  Pat h to change directory on the mem-

ory-card or to view the subdirectoriesin the current directory (The cur-
rent directory nameis displayed nextto Di r  Pat h).

All the sub-directoriesin the current directory are listed in the MODIFY

window.

Figure39 | MEMCARD| screen, Di r Pat h Example

(@ oprry
Filename TESTVI.TXT *81110A
........................................................................................................ 81104A
Perform Operation TESTSIGN
| LIMITS || TRG-LEV || MEMCARD || CONFIG |
NOTE: Settings from HP 81104A can not be used in the HP 81110A or

viceversa.
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To change directory

1 Usethe MODIFY knob to select the directory name from the list of
filesand directories in the MODIFY window.

2 Press| ENTER|.

Figure 40 | MEMCARD]| screen, Subdirectory Example

Dir Path \81110Aa |OMODIFY
Filename 81110S1.ST *

Perform Operation

| LIMITS || TRG-LEV || MEMCARD || CONFIG |

NOTE: Note that when you are in a sub-directory you can return to the

parent-directory by selecting .. from the directory list in the
MODIFY window.

88 Operating Reference HP 81110/04A Reference



Operating Reference
IMEMCARD| Screen

Fi | ename Parameter

Move the entry field onto the Fi | enane parameter to view and select a
file from the current directory. Use the MODIFY knaob to scroll through
the filenames listed in the MODIFY window.

Figure4l | MEMCARD]| screen, Fi | ename Example

Dir Path \81110A OMODIFY

Filename 81110S1.STO *81110s1.s
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 81110S2.S
Perform Operation 81110s2.8
81110s2.s8

LIMITS || TRG-LEV || MEMCARD || CONFIG |

Memory Card Operations

Move the entry field onto Per f or m Qper at i on and use the knob to
select the operation:

ReadCar d
Read the DOS file-system information from the memory-card after

inserting anew card. Press | ENTER | to carry out the operation.

Recal |
Recall the selected file as the current-instrument setting. Press

ENTER | to carry out the operation.
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Store
Store the current instrument-setting to the memory-card.

Figure 42 | MEMCARD]| screen, Store Operation

-
Dir Path \81110A OMODIFY

Filename 81110S1.STO
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 81110s1

Perform Operation
Modify Characters with Knob

Press | ENTER | once to start editing the filename for the setting in the
MODIFY window. The currently selected filename is used as defaullt.

CAUTION: If you do not modify the filename, the existing file will be overwritten

whenyou press | ENTER |.

Press [SHIFTJ [ENTER] to CANCEL the store operation at any

time.

To modify the filename

1 Movethe character cursor with the CURSOR keys.
The filename can be up to 8 characters long.

2 Maodify acharacter using the knob.
When you have finished, press | ENTER | to store the setting.
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IMEMCARD| Screen

Note that the DOS filename suffix. STO(STx) is added
automatically to the filename when you store the current settings.

Store All

Store the current instrument-setting and the instrument-setting memories
1 to 9 to the memory-card. Each setting is stored in a separate file with
the same name but different suffixes:

Setting Filename Suffix
Current Setting | .STO
Memory 1 ST1
Memory 2 ST2
Memory 9 ST9

Press | ENTER | once to start editing the filename for the setting in the
MODIFY window. The currently selected filename is used as defaullt.

If you do not modify the filename, the existing file will be overwritten

whenyou press| ENTER |.

Press [SHIFT} [ENTER] to CANCEL the store operation at any

time.

To modify the filename
Same procedure as for the Store Operation, see page 90.
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Del et e

Delete the selected file from the memory-card. Press | ENTER | to

carry out the operation.

For mat
CAUTION: Formatting a memory-card destroys any existing files on the card.
Format the memory-card. Press | ENTER | to carry out the operation.
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|[CONFIG| Screen

|CONFIG| Screen

Figure 43 | CONFI G screen

HP-IB Address: OMODIFY

Perform: Timing Calibration
Group Params by: TIMIMG/LEVELS 10

I

LIMITS || TRG-LEV || MEMCARD || confFiGc |

Usethe| CONFI G screen to:

e Set the HP-IB address of the HP 81110A.
* Perform a selftest.

» Group the pulse parametersTiyM NG LEVELS or
OUTPUT1 OUTPUT2 on a two channel instrument.

» Select the frequency reference source and frequency for the PLL.

HP-1 B Address

Set the HP 81110A or HP 81104A HP-IB address in the range
0 to 30. The default address of HP 81110A and HP 81104A is 10.
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|[CONFIG| Screen

NOTE:

NOTE:

Perform Operation sel ftest

Select Sel ft est inthe MODIFY area

Perform a selftest by pressing | ENTER |. If the selftest fails, aflashing

Eisdisplayed. Press| HELP | to seethelist of error messages.

Perform Operation calibrate

Select Calibrate in the MODIFY area. Perform atiming calibration for

the VFO-period, delay and width circuitries by pressing ENTER |

If the calibration fails, aflashing E isdisplayed. Press| HELP | tosee
the list of error messages.
Timing Calibration is available for HP 81110A only.

Parameter Grouping & oup Parans by
This option is only available if you have two Output modules
fitted to your HP 81110A or HP 81104A mainframe.

Configure the grouping of the pulse-parameters on the user interface:

TI M NG LEVELS

The pulse-timing parameters for OUTPUTS 1 and 2 are grouped
together onthe| TI M NG parameter screen.
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The pulse-level parameters for OUTPUTS 1 and 2 are grouped together
onthe| LEVELS| parameter screen.

QUTPUT 1/2

All timing and level parametersfor OUTPUT 1 are grouped together on
the| QUTPUT 1| parameter screen.

All timing and level parametersfor OUTPUTS 2 are grouped together
onthe| OQUTPUT 2| parameter screen.

PLL Reference
Set the frequency reference source for the PLL:

I nt er nal
Theinternal 5 MHz reference.
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|[CONFIG| Screen

CLK-I'N

An external reference signal at the CLK IN (PLL REF) connector. You
can set the expected frequency of the external referenceto 5 MHz or 10

MHz:

Figure 44 | CONFI G screen, External PLL Reference frequency

HP-IB Address: 10 OMODIFY
Perform: Selftest
Group Params by: TIMIMG/LEVELS| > “HZ
P ¥: 10 MHz
LIMITS || TRG-LEV || MEMCARD || CONFIG |
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Warningsand Errors

The HP 81110A and HP 81104A have two levels of error reporting
called warnings and errors. On a single channel instrument, or atwo
channel instrument with outputs Added at Qut put 1, error and warn-
ing checking is always enabled unless you switch it off viathe HP-1B
using the :SYSTem CHECk command.

NOTE: On atwo channel instrument with Separ at e Qut put s, error
and warning checking is automatically disabled for a channel
which is switched off. This allows you to ignore the settings of a
channel you are not using. You can aso switch off error and
warning checking viathe HP-IB.

- Maximum programmable range of selected parameter-------------------- -
Probably Probably valid | ALL signal parameters | Probably valid | Probably
invalid in specification invalid
ERROR WARNING WARNING ERROR
Setting not s Setting implemented in hardware-------------- — | Setting not
implemented implemented

War nings

A warning is generated when the output signal could beinvalid dueto a
combination of worst case uncertainties at the current settings of all rele-
vant parameters. For example, when adjusting the pulse-width, the lead-
ing edge, trailing edge, and pulse period settings and their uncertainties
haveto be considered in order to check if the width setting will fit within
the pulse period. Refer to "An Example of Warning and Error Report-
ing". Note that the warning limits are therefore not fixed for a particular
parameter, but vary with the settings of the related parameters. It is aso
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NOTE:

possible that the error and warning limits are the same, that is, awarning
does not occur before the error limit is reached.

If awarning occurs, the settings are still implemented in the hardware

since the worst case conditions used to evaluate the warning limits are
very unlikely to occur in practice.

A blinking windicates that one or more warnings have occurred. Press

HELP | to view the warning list. Multiple warnings can exist

together.

Errors

An error is generated when an invalid mode is chosen, or the required
parameter settings cannot be implemented in the output hardware. Mul-
tiple errors can occur, but only the first error detected is displayed.

An error isindicated by ablinking error message at the bottom of the
screen.

If you are using the knob to adjust parameters it is normally not
possible to generate warnings or errors. All parameters are
automatically limited to settings which guarantee specified
operation.

If you do want to use the knob to adjust a parameter beyond its
warning limits:

1. Adjust to the limit with the knob

2. Press| SHIFT | and adjust beyond the limit with the knob.
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AUTOSET

AUTOSET

You can press [SH":T] [ HELP } to carry out an AUTOSET.

Theinstrument resets all parameters, based on the current period setting,
to remove all warning and error conditions.

An Example of Warning and Error Reporting

1

Switch on instrument and recall standard settings with
RECALL

SHIFT | (STORE D .

The period is now set to 1 ps.

ON/OFF 1

Switch on OUTPUT 1 with | SHIFT @ .

Onthe| TIM NG or| QUTPUT 1| screen, movethe parameter cursor
onto the value of the Width parameter (100ns).

Use the knob to make the W dt h aslarge as possible (approximately
940ns).

Thislimit isintended to guarantee that the actual output pulseis
within specifications, for the actual period.

Thelimit is calculated taking into account aworst case combination
of minimum period from the period setting (1 us) and maximum
width from the width setting (940 ns) together with minimum
leading and trailing edge settings (e.g. 2. 00 ns).
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NOTE: Note that if you now try and adjust the Leading Edge from its
current setting of e.g. 2.00 ns with the knob, it cannot be adjusted.
This is because the upper and lower warning limits are currently
2.00 ns. The width is at its maximum value and width+leading
edgettrailing edge < period.

5 Press| SHIFT | and adjust the Width above its warning limit. A

flashing Wappears to indicate that a warning condition has occurred.

NOTE: Note that aslong as no errors occur, the output hardware is set up
and attempts to generate the required output.

6 Press| HELP | to seethe warning message:

Trailing edge 1 may cut next pul se

7 Press| HELP | again to return to the Width parameter.

8 Increase the W dt h further to approximately 980 ns and press

HELP | to seethe current warnings:

Wdth 1 too close to period

Trailing edge 1 may cut next pul se

9 Press| HELP | again to return to the W dt h parameter.

10 Increase the W dt h further until aflashing error message appears
(approximately 1.10 ps):

QUTPUT 1: Wdth > Period
Y ou have reached the current upper error-limit of the W dt h
parameter.
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The setting is not implemented in the output hardware.

11 Press [SHIFT] [ HELP ] to carry out an AUTOSET.
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Introduction

| ntroduction

This chapter has the following sections:

o 01 A W N P

Common Command Summary, see page 107.

SCPI Command Summary, see page 108.

Default Values, standard settings, see page 114.
Programming the Instrument Trigger Modes, see page 120.
SCPI Instrument Command List, see page 124.

Status Model, see page 268.

Programming Recommendations

Here are some recommendations for programming the instrument:

a

Start programming from the default setting. The common command
for setting the default setting is:

*RST

Switch off the automatic update of the display to increase the pro-
gramming speed. The device command for switching off the display
is:

:DISPlay OFF

The SCPI standard defines along and a short form of the commands.
For fast programming speed it isrecommended to use the short forms.
The short forms of the commands are represented by upper case let-

ters. For example the short form of the command to set 100 nsdouble
pulse delay is:

:PULS:DOUB:DEL 100NS

104
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d Toimprove programming speed it is also allowed to skip optional
subsystem command parts. Optional subsystem command parts are
depicted in square brackets, e.g.: enable double pulse mode by
[SOURCce]:PULSe:DOUBI€1]2][:STATe] ON|OFF. Sufficient to
use:

:PULS:DOUB ON # enables double pulse mode for
# output 1

e Thecommandsto set the timing and level parameters, except of peri-
od/frequency, have to be specified for output 1 and output 2. If there
is no output specified the command will set the default output 1.
So, for setting a high level of 3 Voltsfor output 1 and output 2 the

commands are:

:VOLT:HIGH 3V # setshigh level of 3V at out 1
:VOLT1.HIGH 3V # setshigh level of 3V at out 1
:VOLT2:HIGH 3V # setshigh level of 3V at out 2

f Itisrecommended to test the new setting which will be programmed
ontheinstrument by setting it up manually. Enable the outputs so that
the instruments error check system is on and possible parameter con-
flicts are immediately displayed. When you have found the correct
setting, then use thisto create the program. In the program it isrecom-
mended to send the command for enabling outputs (e.g.

:OUTPutl ON) asthelast command. With this procedureit is pos-
sibleto switch off the error check system (:SYSTem:CHECK OFF)
to increase programming speed. The error check is enabled again by

sending *RST.
*RST # sat default settings
:DISP OFF # switch off display update
:SYST:CHEC OFF # switch off error check

# other commandsto set modes
# and parameters
:OUTP1 ON # enable the output 1
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g Sdftest of the instrument can be invoked by the common command
*TST
h TheHP 81110A offers auto calibration for the period (VFO), delay

and width circuitry by the device command :CAL ibration. It isrec-

ommended to query whether the calibration is passed by sending
:CALibration?.

i If itisimportant to know whether thelast command iscompl eted then
send the common command

*OPC?
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Common Command Summary

Table 1: Common Command Summary | EEE 488.2

Command | Parameter Description

*CLS - Clear the status structure

*ESE <0-255> Set the Standard Event Status register mask

*ESE? - Read the state of the Standard Event Status enable register
*ESR? - Read the state of the Standard Event Status event register

*IDN? - Read the Instrument’s I dentification string

*LRN? - Read the complete Instrument Setting

*OPC - Set the Operation Complete bit when all pending actions are

complete

*OPC? - Read the status of the Operation Complete bit

*OPT? - Read the installed options

*RCL <0-9> Recall a complete Instrument Setting from memory
*RSTL - Reset the instrument to standard settings

*SAV <1-9> Save the complete Instrument Setting to memory

*SRE <0-255> Set the Service Request Enable Mask

*SRE? - Read the Service Request Enable Mask

*STB? - Read the Status Byte

*TRG - Trigger

*TST? - Execute instrument’s self-test

*WAI - Wait until all pending actions are complete

1 See the default settingsin Table 3 on page 114, at the end of this section
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SCPI Command Summary

Table 2: Instrument SCPI Command Summary

Command Par ameter Description e
page
:ARM (Trigger mode and source)
[:SEQuence1]] | :STARt
[:LAYer[1]]
:EWIDTh
[:STATe] ON|OFF|1]0 Set/read External Width mode 126
:FREQuency <value> Set/read trigger frequency, 127
when PLL(INT?2) used as source
:IMPedance <value> Set/read impedance at EXT INPUT 129
‘LEVe <value> Set/read threshold level at EXT 131
INPUT
:PERIiod <value> Set/read trigger period,when 133
PLL(INT?2) used as source
:SENSe EDGE|LEVe Set/read trigger on edge or gate on 135
level
:SLOPe POS|NEGIEITH Set/read trigger slope at EXT INPUT 136
:SOURce IMM|INT2IEXTIMAN Set/read trigger source 137
(VCOJPLL|EXT INPUT|MAN key)
:CHANnNel
‘MATH OFF|PLUS Set/read addition of channels of chan- | 138
nels1& 2 at output 1
:CALibration[:ALL] Set/read calibration of period (VFO), 140
delay and width circuitries
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Table 2: Instrument SCPI Command Summary, continued

Command Par ameter Description e
page
:DIGital
[:STIMulus]
‘PATTern
:DATA[12]3] [<start>,]<data> Set/read pattern data [from Bit<start>] | 141
:PRBS[1]2]3] [<n>,]<length> Set PRBS 2n-1 data (n = 7 to 12) 145
‘PRESet[1]2]3] [<n>,]<length> Set preset pattern with frequency 147
CLOCK=+n(n=2t016384)
[:STATe] OFF|ON|0J2 Switch PATTERN mode on or off 149
:UPDate OFF|ON|ONCE Update the hardware with pattern data | 150
:SIGN4d[1)2]
:FORMat RZ|NRZ Set/read data format of Output channel | 151
:DISPlay
[:WINDow]
[:STATe] ON|OFF|1]0 Set/read frontpanel display state 153
:MMEMory
:CATalog? [A] Read directory of memory card 154
:CDIRectory [<name>] Change directory on memory card 155
:COPY <source>[,A:],<dest>[,A:] | Copy afile on memory card 157
:DELete <name>[,A’] Delete afile from memory card 158
(INITiadize [A:[DOS]] Initialize memory card to DOS format | 159
:LOAD
:STATe <n>,<name> Load file from memory card to mem- 160
oy n
:STORe
:STATe <n>,<name> Store memory n to memory card 161
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Table 2: Instrument SCPI Command Summary, continued

Command Par ameter Description e
page
:OUTPut[1/2]
[:NORMa]
[:STATe] OFF|ON|1/0 Set/read normal output state 163
:COMPlement
[:STATe] OFF|ONJ1[0 Set/read complement output state 164
:IMPedance
[:INTernal] <vaue> Set/read internal source impedance of | 165
output
:EXTernal <value> Set/read expected externa load 167
impedance at output
:POLarity NORMIINV Set/read output polarity 169
[:SOURce]
:CURRent[1]2]
[:LEVel]
[:IMMediate]
[:AMPLitude] <value> Set/read channel amplitude current 170
:OFFSet <value> Set/read channel offset current 172
‘HIGH <value> Set/read channel high-level current 174
‘LOW <value> Set/read channel low-level current 176
:LIMit
[:HIGH] Set/read maximum current limits 178
‘LOW Set/read minimum current limits 180
:STATe ON|OFF|1]0 Enable/Disable the current limits 182
:FREQency
[:CW | :FIXed] <value> Set/read frequency of pulses 184
:AUTO ONCE Measure frequency at CLK IN 186
:HOLD[1[2] VOLT|CURR Switch between VOL tage and CUR- 187
Rent command subtrees
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Table 2: Instrument SCPI Command Summary, continued

Command Par ameter Description e
page
[:SOURce] (Continued from previous page)
‘PHASE 1]2]
[:ADJust] <value> Set/read channel phase 188
:PULSe
:DCYCL€1)2] <vaue> Set/read channel dutycycle 190
:DELay[1]2] <vaue> Set/read channel delay (to leading 192
edge)
:HOLD TIME|PRATIo Hold absolute delay|delay as period 194
fixed with varying frequency
:UNIT S|SEC|PCT|DEG|RAD Set/read delay units 196
:DOUBI€[1)2]
[:STATe] OFF|ON Enable/disable double pul ses per 197
pulse-period
:DELay <value> Set/read delay between double pulses | 198
‘HOLD TIME|PRATIo Hold absolute delay|delay as period 200
fixed with varying frequency
:UNIT S|SEC|PCT Set/read delay units 202
:HOLD[1]2] WIDTh|DCYCLe|[TDELay | Hold Width|Dutycycle[Trailing edge 203
delay fixed with varying frequency
:PERIiod <value> Set/read pul se-period 204
:AUTO ONCE Measure pulse-period at CLK IN 206
‘TDELay[1]2] <value> Set/read trailing edge delay 207
:TRANSition[1]2]
:HOLD TIMEJWRATI0 Hold absolute transitionsjtransitionsas | 209
width ratio fixed with varying width
per period
:UNIT S|SEC|PCT Set/read transition-time units 211
[:LEADing] <value> Set/read leading-edge transition 212
‘TRAIling <value> Set/read trailing-edge transition 214
:AUTO OFF|ON|ONCE Coupletrailing-edge to leading-edge 216
TRIGger[1]2]
'VOLTage TTL|ECL Set/read TRIGGER|STROBEOUTput | 218
levels
‘WIDTh[1]2] <value> Set/read channel pulse-width 219
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Table 2: Instrument SCPI Command Summary, continued

Command Par ameter Description e
page
[:SOURce] (Continued from previous page)
:ROSCillator
:SOURce INTernal |EX Ternal Set/read PLL reference source 221
:EXTernal
:FREQuency <value> Set/read frequency of external PLL 223
reference
:VOLTage[1]2]
[:LEVe]
[:IMMediate]
[:AMPlitude] <value> Set/read channel amplitude voltage 225
:OFFset <vaue> Set/read channel offset voltage 227
:HIGH <value> Set/read channel high-level voltage 230
:LOW <value> Set/read channel low-level voltage 232
:LIMit
[:HIGH] Set/read maximum voltage limit 234
‘LOW Set/read minimum voltage limit 236
:STATe ON|OFF|1]0 Enable|Disable the voltage limits 238
:STATus
:OPERation
[:EVENt]? Read Operation event register 240
:CONDition Read Operation condition register
:ENABIle Numeric Set/Read Operation enable register
:NTRansition Numeric Set/Read Operation negative-transi-
tion register
:PTRansition Numeric Set/Read positive-transition register
:PREset Clear and preset status groups 241
:QUEStionable 242
[:EVENt]? Read Questionable event register
:CONDition? Read Questionable condition register
:ENABLe Numeric Set/Read Questionable enable register
:NTRansition Numeric Set/Read Questionable negative-tran-
sition register
:PTRansition Numeric Set/Read Questionable positive-transi-
tion register
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Table 2: Instrument SCPI Command Summary, continued

Command Par ameter Description e
page
:SYSTem
:CHECkK
[:ALL]

[:STATe] OFF Switch error checking off 244
:ERRor? Read error queue 245
‘KEY Numeric Simulate key press or read last key 247

pressed
‘PRESet no function 251
:SECurity
[:STATe] ON|OFF Switch security on and off 252
(SET Block data Set/read complete instrument setting 254
:VERSion? Read SCPI compliance setting 255
‘WARNing
[:COUNLt]? Read number of active warnings 256
:STRing? Read active warnings as concatenated | 257
string
:BUFFer? Read maximum possible length of 258
concatenated string
‘TRIGger (Pulse mode and period source)
[:SEQuence [1] | :STARY]
:COUNt <value> Set/read number of triggered periods 259
to be generated per ARM event
:IMPedance <value> Set/read impedance at CLK IN 262
‘LEVe <value> Set/read threshold level at CLK IN 264
:SLOPe POSINEG Set/read trigger slope at CLK IN 266
:SOURce IMM | INT[1] | INT2 |EXT | Set/read trigger source 267
(IMM |VFO | PLL | CLK IN)
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Default Values, standard settings

Table 3: Default Values, standard settings

Parameter *RST,Default Values

‘ARM : EWIDth :STATe OFF

:FREQuency 100kHz

:IMPedance 50Q

‘LEVel +1.00V

:PERiod 10.00us

:SENSe EDGE

:SLOPe POS

:SOURce IMMediate
:CHANnel  :MATH OFF
‘DIG [:STIMulus] :PATTern :DATA[12]3] |Chl Bitl=1, Bit2 to 16384=0

Ch2 Bit1=0, Bit2=1, Bit3 to 16384=0
Strobe Bit1=1, Bit2 to 16384=0
:PRBS[1]2|3] |not applicable

:PRESet[1]2]3] [not applicable

[:STATe] OFF

:UPDate ON

'SIGNa[1]2] :FORMat RZ
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Table 3: Default Values, standard settings, continued

Parameter *RST,Default Values
:DISPlay [:WINDow] [:STATE] ON
:CALibration[:ALL] not applicable
:MMEMory :CATaog? not applicable
:CDIRectory not applicable
:COPY not applicable
:DELete not applicable
(INITialize not applicable
:LOAD :STATe not applicable
:STORe :STATe not applicable
:OUTPut[1]2] [:NORMd] [:STATe] OFF
:COMPlement [:STATe] OFF
:IMPedance [:INTernal] 50Q
‘EXTernal 50.0Q
:POLarity NORMal
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Table 3: Default Values, standard settings, continued

Parameter *RST,Default Values
[:SOURce] :CURRent[1]2][:LEVel] [:IMM] [:AMPL] |20.0mA (from 50Q into 50Q)
:OFFset  |0.0mA (from 50Q into 50Q)
:HIGH +10.0mA (from 50Q into 50Q)
LOW -10.0mA (from 50Q into 50Q)
LIMit  [HIGH] +10.0mA
‘LOW -10.0mA
:STATe OFF
'FREQ [:CWI:FIXed] 1.00MHz
:AUTO not applicable
:HOLD VOLT
‘PHASe[1]2] [:ADJust] 0.0
‘PULSe: :DCYCle[1)2] 10.0% (derived from Width and Period)
:DELay[1]2] 0.0
:HOLD TIME
:UNIT S
:DOUBI€[1|2][:STATE] OFF
:DELay 250 ns
‘HOLD |TIME
:UNIT S
:HOLD[1[2] WIDTh
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Table 3: Default Values, standard settings, continued

Parameter *RST,Default Values
[:SOURce] :PULSe :PERiod 1us
:AUTO not applicable
‘TDELay[1]2] 100ns
:TRANSition[1]2]:HOLD TIME
‘UNIT S
[:LEADiIng] HP 81111A 10V/165 MHz Qutput: 2.0 ns
HP 81112A 3.8V/330 MHz Output: 0.8 ns
HP 81105A 10V/80 MHz Output: 3.0 ns
‘TRAIling HP 81111A 10V/165 MHz Output: 2.0 ns
HP 81112A 3.8V/330 MHz Output: 0.8 ns
HP 81105A 10V/80 MHz Output: 3.0 ns
:AUTO ON
‘TRIGger[1]2] :VOLTage TTL
‘WIDTh[1]2] 100ns
:ROSCillator: SOURce INTernal
:EXTerna :FREQ 5MHz
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Table 3: Default Values, standard settings, continued

Parameter *RST,Default Values
[:SOURce]  :VOLTage(1)2]
:LEVel]
[IMMediate]
[:AMPLitude] |1.0V
:OFFSet 0.0mv
‘HIGH 500mVv
LOW -500mV
:LIMIt [:High] + 500V
‘LOW -500V
:STATe OFF
:STATus: :OPERation not applicable
:PRESet not applicable
:QUEStionable[:EVENt]? not applicable
:CONDition? not applicable
‘ENABIle not affected
:NTRansition not applicable
:PTRansition not applicable
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Table 3: Default Values, standard settings, continued

Parameter *RST,Default Values
:SYSTem  :CHECk [:ALL] [:STATe] OFF
:ERRor? not applicable
‘KEY +255
:PRESet not applicable
:SECurity [:STATe] OFF
(SET not applicable
:'VERSion "1992.0"
‘WARNing [:COUN{]? not applicable
:STRing? not applicable
:BUFFer? not applicable
‘TRIGger :COUNt 1
:IM Pedance 50Q
‘LEVe 1.0V
:SLOPe POSitive
:SOURce IMMediate
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Programming the Instrument Trigger
Modes

Figure45  Instrument ARM-TRIGGER model

:ARM Event detection layer ‘ N
:ARM:SOURce IMMediate (Internal VFO)a-:ARM:SENSe EDGE (Triggered) & ARMED? o
INTernal 2(Internal PLL) LEVel (Gated)
EXTernal (EXT INPUT) YES
Manua (MAN key)
-
:TRIGger Event detection layer NO
:TRIGger:SOURce IMMediate (Internal VFO) P TRIGGERED?
INTernal2 (Internal PLL);I
EXTerna 2(CLK IN) VES +
GENERATE
PULSE-PERIOD
AND INCREMENT
COUNTER
“TRIGger:COUNt n P COUNTER NO
“TRIG:COUNI?
RESET
COUNTER

You program the comprehensive triggering capabilities of the instrument
using the SCPI :ARM and : TRIGger subsystems. Using these two com-
mand subsystems you can program the operating modes of the instru-
ment which are set up using the [MODE/ TRG| screen on the frontpanel.

Use the :ARM subsystem to select the overall triggering mode of the
instrument ( CONTI NUOUS, TRI GGERED, GATED, EXT W DTH) , and the
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:TRIGger subsystem to select the pulse-period source, triggering and
number of pulse-periods per :ARM event ( BURST or PATTERN

length).
CONTI NUQUS
Set CONTI NUQUS mode by ARMing the instrument from itsinternal
oscillator:
:ARM : SOURce | Mvedi at e Arm from internal osc.
TRI GGERED
Set TRI GGERED mode by ARMing the instrument on edges from the
EXT INPUT:
:ARM:SOURce EXTernal 1 Arm from EXT INPUT
:ARM:SENSe EDGE Arm on edge
:ARM:SLOPe POSitive Arm on positive edge
:ARM:LEVd 1V Set EXT INPUT threshold

Asyou have the PLL/External Clock fitted, you can also ARM the
instrument from the PLL and set the frequency (or period) of the PLL to
the required triggering rate:

:ARM:SOURce INTernal2 Arm from PLL
:ARM:SENSe EDGE Arm on edge
:ARM:SLOPe POSitive Arm on positive edge
:ARM:FREQuency <vaue> Set PLL frequency
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NOTE: The PLL (INTernal2) cannot be used asARM:SOURce
(triggering rate) if it is aready being used as :TRIGger:SOURce
(pulse-period source).

GATED
Set GATED mode by ARMing the instrument on levels from the EXT
INPUT:
:ARM:SOURce EXTernal 1 Arm from EXT INPUT
:ARM:SENSe LEVel Armonsignal level
:ARM:SLOPe POSitive Arm on positive level
EXT W DTH

Set EXT W DTH mode using the :EWIDth[:STATe] command:

:ARM:EWIDth ON Switch on EXT WIDTH mode

This command disablesthe ARM-TRIGger system. The ARM-TRIGger
system is re-enabled by switching OFF EWIDth mode.

PULSES

Set PULSES mode by setting the : TRIGger:COUNt to 1 so that asingle
triggered pulse-period is generated for every ARM event. The trigger
source sets the pul se-period:

‘TRIGger:COUNt 1 Single pulse-period per arm event
‘TRIGger:SOURce INTernal 1 Pulse period from internal osc.
:DIGital :PATTern OFF Disable pattern data.
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Pulse-period Source ‘TRIGger SOURce
i nternal OSC INTernal[1]
i nternal PLL INTernal2
CLK I N EXTernal2
NOTE: The internal PLL (INTerna2) cannot be used as

:TRIGger:SOURce (pulse-period source) if it is already being
used as ARM:SOURce (triggering rate).

Note that in TRI GGERED PULSES mode the pulse-period source is not
relevant because a single pulse is generated for each ARM event.

BURST of

Set BURST of mode by setting the : TRIGger: COUNI to the burst count
required. The trigger source sets the pul se-period for the pulses within
the burst (See Table 21)

‘TRIGger:COUNt 16 Burst of 16 pulse periods

‘TRIGger:SOURce INTernal 1 Pulse-period from internal osc.

:DIGital:PAT Tern OFF Disable pattern data
PATTERN

Set PATTERN mode by setting the : TRIGger:COUNT to the pattern
length required, and switching on digital pattern data. Thetrigger source
sets the pulse-period for the data pulses (See Table 21):

‘TRIGger:COUNt 512 Pattern length 512
:TRIGger:SOURce INTernal 1 Pulse period from interna osc.
:DIGital:PATTern ON Enable pattern data
:DIGital:SIGNa 1:FORMat NRZ Set OUTPUT 1 datato NRZ
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SCPI Instrument Command List

The following reference sections list the instrument commands in alpha-
betica order. In addition to a command description, the attributes of
each command are described under the following headings. Not all of
these attributes are applicable to all commands. The commands are con-
form to the |IEEE 488.2 SCPI standard.

Subsection Header
The subsection header shows the short form of the command.

Long
Shows the long form of the command.

Form

Set The command can be used to program the instrument

Query The command can be used to interrogate the instrument.

Add a?to the command if necessary.

Event The command performs a one-off action.

Parameter

Thetype of parameter, if any, accepted by the command. The minimum
and maximum value of numeric parameters can be accessed by the
option MINimum or MAXimum.

Parameter Suffix
The suffixes which may follow the parameter.
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Functional Coupling
Any other commands which are implicitly executed by the command.

Value Coupling
Any other parameter which is also changed by the command.

Range Coupling
Any other parameters whose vaid ranges may be changed by the com-

mand.
*RST value

The value/state following a* RST command.
Specified Limits

The specified limits of a parameter.

Absolute Limits
Some parameters can be programmed beyond their specified limits.

Example
Example programming statements which assume:
« HP BASIC 6.1 or higher
* HP-IB Interface Select Code =7
e Instrument HP-IB Address = 10
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:ARM:EWID

Long

:ARM[:SEQuence[1]][:LAYer]:EWIDth[:STATe]

Form
Set & Query

Par ameter
ON|OFF|1]0

*RST value
OFF

Description
This command enables the EXT W DTH trigger mode available on the
[MODE/ TRG screen using the frontpanel. When EXT WIDTH modeis
switched on, therest of the :ARM and :TRIG system is disabled.
In EXT WIDTH mode asignal applied to the EXT INPUT determines
the width and period of the output signal(s) from the instrument. You
can still control the edge transition-times and levels of the output sig-
nal(s).
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:ARM:FREQ

Long
:ARMI:SEQuence[1]][:LAYer]:FREQuency[:CW][:FI Xed]

Form
Set & Query

Parameter
Numeric

Parameter Suffix
HZ with engineering prefixes, e.g.. MHZ is Megahertz.

*RST value
100 kHz

Specified Limits

HP 81104A HP 81110A HP 81110A HP 8110A

with HP81105A | with HP 81111A with HP 81112A

1mHzto80MHz | 1 mHzto 165 MHz 1mHz to 330 MHz VCO: 1 Hz to 150 MHz

PLL: 1 mHzto 150 MHz

Description

Use this command to program the frequency of the PLL (INTernal2)
when it isused asthe : ARM SOURce for internal triggering of pulses,
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bursts or patterns.

If youareusingthe PLL as: TRI Gger : SOURce to set the pulse fre-
quency, usethe[ : SOURce] : FREQuency[ : CW : FI Xed] com-
mand

Example
To set up bursts of four 100 MHz pulses occurring at a burst-rate of 10
MHz:
OQUTPUT 710;": TRI G SOUR | NT" Select internal osc. as pulse period source
QUTPUT 710; ": FREQ 100MHZ" Set pulse frequency to 100MHz
QUTPUT 710;": ARM SOUR | NT2" Select PLL astriggering source
OQUTPUT 710; ": ARM SENS EDGE" Sense edge of PLL signal
QUTPUT 710;": ARM FREQ 10 MHZ" Set triggering frequency to 10 MHZ
QUTPUT 710;": TRI G COUNT 4" Set burst lengthto 4
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:ARM:IMP

Long
:ARM[:SEQuence[ 1]][:LAYer]:IMPedance

Form
Set & Query

Parameter
Numeric

Parameter Suffix
OHM with engineering prefixes, e.g.. MOHM is Megaohms.

*RST value

50 Q
Specified Limits

50 Q or 10 kQ
Description

Use this command to program the input impedance of the EXT INPUT
connector. Note that only two settings are available. If you try to pro-
gram any other value, it will be rounded to one of the specified values.
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Example
OUTPUT 710; ": ARM | MP 500HW' Set EXT INPUT impedance to 50 Q
QUTPUT 710;": ARM LEV 2. 5V" Set EXT INPUT threshold to 2.5V
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:ARM:LEV

Long
:ARM[:SEQuence[1]][:LAYer]:LEVe

Form
Set & Query

Parameter
Numeric

Parameter Suffix

V with engineering prefixes.

*RST value
+1.0V
Specified Limits
-10Vto+10V
Description

Use this command to program the triggering threshold of the EXT

INPUT connector.
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Example
OUTPUT 710;": ARM | MP 500HV Set EXT INPUT impedance to 50 Q
QUTPUT 710;": ARM LEV 2.5V" Set EXT INPUT threshold to 2.5V
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:ARM:PER

Long
:ARM[:SEQuence[1]][:LAYer]:PERiod

Form
Set & Query

Parameter

Numeric

Parameter Suffix
S or SEC with engineering prefixes.

*RST value
10.00 pis
Specified Limits
HP 81104A HP 81110A HP 81110A HP 8110A

with HP 81105A with HP 81111A with HP 81112A

125nst0999.5s | 6.06 nst0999.5s | 3.03nst0999.5s || VCO: 6.65 nsto 999 ms
PLL: 6.650 nst0 999.0 s

Description

Use this command to program the period of the PLL (INTernal2) when it
is used asthe :ARM SOURce for internal triggering of pulses, bursts or
patterns.
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If you areusing the PLL as: TRl Gger : SOURce usethe
[ : SOURce] : PULSe: PERi od command to set the pulse period,

Example
To set up bursts of four 10 ns pulses occurring every 100 ns:

QUTPUT 710;": TRI G SOUR | NT" Select internal osc.as pulse period source
OQUTPUT 710;": PER 10 NS" Set pulse period to 10ns
QUTPUT 710;": ARM SOUR | NT2" Select PLL astriggering source
QUTPUT 710;": ARM SENS EDGE" Sense edge of PLL signal
OQUTPUT 710; ": ARM PER 100ns" Set triggering period to 100ns
QUTPUT 710;": ARM TRI G COUNT 4" Set burst length to 4
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ARM :SENS

Long

Form

Parameter

*RST value

Description

:ARM[:SEQuence[1]][:LAYer]:SENSe

Set & Query

EDGE | LEVe

EDGE

Use this command to select TRI GGERED or GATED mode by choosing
whether the instrument arms on the edge(s) or level of the arming signal.
When sensing edges, the instrument triggers when the arming signal
crosses the selected threshold level (: ARM LEV) in the selected direc-
tion CARM SLOP). This correspondsto the TRI GGERED mode selected
on the [MODE/ TRG| screen when using the frontpanel.

When sensing levels, the instrument triggers aslong asthe arming signal
isabove (: ARM SLOP POS), or below (: ARM SLOP NEG) the
selected threshold level (: ARM LEV). This correspondsto the GATED
mode selected on the [MODE/ TRG screen when using the frontpanel .
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ARM:SLOP

Long

:ARM[:SEQuence[1]][:LAYer]:SLOPe

Form
Set & Query

Par ameter
POSitive | NEGative | EITHer

*RST value
POS

Description
Use this command to select the trigger slope for the arming signal when
triggering on edges. Use EITHer to trigger on both the positive and neg-
ative edges of the arming signal. This allows you to trigger at twice the
frequency of the arming signal.
If you are arming on levels, use this command to select whether the
instrument triggers during the positive or negative cycle of the arming
signal.
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ARM :SOUR

Long
:ARM[:SEQuence[1]][:LAYer]:SOURce

Form
Set & Query
Par ameter
IMMediate | INTerna[1] | INTernal2 | EXTernal[1] | MANual
*RST value
IMM
Description
Use this command to select the triggering mode of the instrument by
selecting the source of the arming signal:
Table 4:
Triggering source :ARM:SOURce Mode
i nternal osc. IMMediate]|NTernal[1] CONTI NUQUS
PLL gﬂ?ﬂiﬁ ITRI GGERED| GATED by PLL
EXT INPUT ern 1 _
MAN key MANual TRI GGERED| GATED by: EXT I N
ITRI GGERED| GATED by: MANKey

1 Use :ARM:SENSe EDGE | LEVe! to choose between TRI GGEREDand GATED
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:CHAN:MATH

Long

:CHANnNel:MATH

Form
Set & Query
Par ameter
OFF | PLUS
*RST value
OFF
Description
Use this command to enable or disable channel addition in an instrument
with two Output channelsinstalled. With :CHAN:MATH PLUS the sig-
nals from both channels are added at OUTPUT 1. OUTPUT 2 is hot
used.
Thisalowsyou to for example
* Generate 3 and 4 level waveforms
» Simulate single or repeated glitches
» Generate pulse transitions with a step-change in slew-rate
e Simulate overshoot and undershoot
For levels and amplitude values which can be added in the channel addi-
tion mode, refer to chapter 3, Specifications, “Levels in Channel Addi-
tion” on page 297.
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NOTE: This functionality is not available for HP 81110A with HP
81112A 3.8V/330 MHz outputs installed.
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:CALibration

Long

:CALibration[:ALL]

Form
Set & Query
Par ameter
none
*RST value
none
Description
Use this command to perform atiming calibration of the HP 81110A.
Thetiming circuitries for V CO-period, delay and width are calibrated in
reference to theinternal PLL reference.
The return values for the query command :CALibration[:ALL]? are as
follows:
0 calibration passed
>0 calibration failed
When the HP 81110A is switched off and on again, the factory calibra-
tion data are activated again.
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:DIG:PATT:DATA[1/2|3]

Long
:DIGita[:STIMulus]:PATTern:DATA[1]2|3]
Form
Set & Query
Par ameter
[<start>,] <data>
*RST value
Table 5:
Channel Defauit
[1]2]3] Description Bit 1 Bit 2 Bits 3to 16384
(HP 8110A: 4096)
1 CH1(OUTPUT1) |1 0 0
2 CH2 (OUTPUT 2) |0 1 0
3 STRB(STROBE 1 0 0
ouT)
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Description

NOTE:

Use this command to set or read the pattern data of one or all channels
starting from Bit 1. The <data> is an arbitrary block of program data as
defined in IEEE 488.2 7.7.6.2, for example:

Note that the optional<start> parameter is ignored by the
instrument if you use it

#1541213

#  Start of block

1 Length of thelength of the data
5 Length of the data

41213 5 bytes of data

#2161000100010001000

# Start of block

2 Length of the length of the data
16 Length of the data

10...00 16 bytes of data
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Examples
:DIG:PATT:DATA #1541213
The instrument uses each byte of data set one Bit in the pattern memory.
If you don't specify a particular channel, the lowest three bits of each
byte are used to set all three channels, and the top five bits are ignored.
Note that you can therefore use the ASCII characters ‘0’,'1’,'2’ and ‘3,
to program Outputs 1 and 2 in binary with STROBE=0 (or ‘4’,’5’,'6’,
and 7’ for STROBE=1):
DATA STRB CH2 CH1
STROBE OUT OUTPUT2 OUTPUT 1
ASCIl | IGNORED USED
D7 D6 D5 D4 D2 D1
D3 DO
4 01 11010012 0 0
1 01 110[001|0 0 1
2 01 110[010|0 1 0
1 01 110[001|0 0 1
3 01 110[011|0 1 1
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:DIG:PATT:DATAZ2 #1501011

If you specify a particular channel, the least significant bit of each byte
is used to set the selected channel, and the top seven bits are ignored.
Note that you can therefore use the ASCII characters ‘1 and ‘O’ to set

individual bitsto 1 and O:

DATA STRB CH2 CH1
STROBEOUT! | OUTPUTZ | oyTtpuT?
ASCIl | IGNORED LSB
D7D6 D5 D4 D3 D2 D1 | DO
0 01 1 1 000 |0 X 0 X
1 01 1 1 000 |1 X 0 X
0 01 1 1 010 |0 X 1 X
1 01 11 000 |1 X 0 X
1 01 11 000 |1 X 1 X
1 X indicates that the bit remains unchanged
Example

QUTPUT 710;": ARM SCUR | MM

Set continuous mode

QUTPUT 710;": DI G PATT: DATA3 #1501011" Set up pattern data for-
STROBE channel
OUTPUT 710;": TRI G COUN 5" Set pattern length (last-
bit) to 5
QUTPUT 710;": DI G PATT ON' Switch on PATTERN
mode
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:DIG:PATT:PRBS[1/2|3]

Long
:DIGita[:STIMulus]:PATTern:PRBS[ 1|2|3]
Form
Set
Par ameter
<n><length>
*RST value
Not applicable
Specified Limits
<n> 7to 14 (integer) (HP8110A: 7-12)
<length> 210 16384 (integer) (HP 8110A: 1- 4096)
Description

Use this command to set up PRBS data starting from bit 1. The parame-

ter <n> is used asthe basis to generate a 2"-1 PRBS. The parameter
<length> determines how many bits of the PRBS sequence are used. If
<length> islonger than the PRBS, the PRBS is repeated as necessary to
achieve the required length.
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Example
To set up arepeating 21%1 PRBS on OUTPUT 1;
QUTPUT 710;": ARM SOUR | MV Set continuous mode
OUTPUT 710;": TRI G COUN 1023" Set pattern length (last bit) to 1023
QUTPUT710; Set up PRBS on OUTPUT 1

": Dl G PATT: PRBS1 10, 1023"

QUTPUT 710;": DI G PATT ON' Switch on PATTERN mode
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:DIG:PATT:PRES[1/2|3]

Long
:DIGita[:STIMulus]:PATTern:PRESet[1[2]3]
Form
Set
Par ameter
<n><length>
*RST value
Not applicable
Specified Limits
<n> 2 t0 16384 (integer)
<length> 2 to0 16384 (integer)
Description

Use this command to set up clock data starting from bit 1 with value 1.
The parameter <n> is used as the divider to generate a CLOCK+n
sequence (squarewave if NRZ datais selected). The parameter <length>

determines the length of the sequence.

n=2 Sequence = 101010101010101.....
n=3 Sequence = 100100100100100....
n=4 Sequence = 110011001100110....
n=5 Sequence = 110001100011000....
n=6 Sequence = 111000111000111....
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n=7 Sequence = 111000011100001....

n=8 Sequence = 111100001111000....

and so on.

Special Case: <n>=0,<n>=1,

If <n> = 0 then the sequence defined by <length> isfilled with zeros. If
<n> = 1, then the sequence isfilled with ones.

Example
To set up aCLOCK =+ 4 squarewave on STROBE OUT:
QUTPUT 710;": TRI G COUN 4096" Set pattern length (last bit) to 4096
QUTPUT 710;": DI G PATT: PRES3 Set up CLOCK+4 on STRB
4, 4096"
QUTPUT 710;": D G PATT O\ Switch on PATTERN mode
NOTE: To produce a CONTINUOQUS squarewave the pattern length must

be a multiple of the selected divider, in this case a multiple of 4.
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:DIG:PATT

Long

Form

Parameter

*RST

Description

:DIGital[:STIMulus]:PAT Tern[:STAT€]

Set & query

ON | OFF

OFF

Use this command to enable and disable PATTERN mode. Use
: TRI G COUN to program the length of the pattern.
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:DIG:PATT:UPD

Long

:DIGita[:STIMulus]:PAT Tern:UPDate

Form
Set & query

Par ameter
ON | OFF | ONCE

*RST
ON

Description
Use this command to enable and disable the automatic updating of the
pattern generating hardware following a: DI G PATT: DATA com-
mand. Disable the automatic updating if you want to set up new pattern
datain the instrument without affecting the pattern which is currently
being generated. You can then update the hardware with the new pattern
databy sendinga: DI G PATT: UPD ONCE command.
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:DIG:SIGN[1|2]: FORM

Long

:DIGita[:STIMulus]:SIGNa[1|2]:FORMat
For mat

Set & Query
Par ameter

RZ |[NRZ

Range Coupling
Period, Frequency

*RST value
RZ
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Description
Use this command to set and read the data format of channels 1 and 2
when using PATTERN mode. If you don't specify a channel number in
the command, channel 1 is assumed.
Rz Return to Zero. An RZ pulseis generated
for each ‘1’ in the data. You can vary the
width, edges and levels of the pulse.
NRZ Non Return to Zero.A pulse of 100% duty-
cycleisgenerated for each * 1'in the data.
You can vary the edges and levels of the
pulse.
Example
QUTPUT 710; ": DI G SI G\ FORM NRz" Set channel 1 dataformat to NRZ
152 Programming Reference HP 81110/04A Reference



Programming Reference
SCPI Instrument Command List

:DISP
Long
:DISPlay[:WINDow][:STATEe]
Form
Set & Query
Parameter
ON|OFF|1]0
*RST value
ON
Description
This command is used to turn the frontpanel display on and off. Switch-
ing off the display improves the programming speed of the instrument.
NOTE: *RST switches the display back on. Use : SYSTem PRESet to
perform an *RST without switching the display back on.
Example
QUTPUT 710; "Dl SP OFF" Switch off the frontpanel display
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‘MMEM:CAT?

Long
:MMEMory:CATalog?

Form
Query
Par ameter
['A]
*RST value
Not applicable
Description
Use this command to get a listing of the contents of the currently
selected directory on the memory card. Asthereis only one memory
card dlot, the parameter A: isoptional. The information returned is:
<bytes used>,<bytes free>{ <file_entry>}
<bytes used> The total number of bytes used on the memory card.
The total number of bytes still available on the
<bytes free> memory card.
String containing the name, type and size of one
<file_entry> file:
"<file_name> <file_type><file_size>"
NOTE: The <file_type> is always blank.

A directory name has <file size>=0
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:MMEM:CDIR

Long

Form

Parameter

*RST value

Description

NOTE:

:MMEMory:CDIRectory

Event

["directory_name']

Not applicable

Use this command to change the current directory on the memory card.
If you don't specify a directory name parameter, the root directory is
sel ected.

Note that you cannot use DOS pathnames as directory names, you
can only select adirectory name within the current directory.

Use the directory name".." to move back to the parent directory of the
current directory, unless you are already in the root directory "\".
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Examples

QUTPUT 710;": MVEM CDI R*

QUTPUT 710;": MVEM CDI R
FORM " "

QUTPUT 710;": MVEM CDIR ""

Select root directory

"" PER- Select directory "PERFORM"

Select parent directory
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‘MMEM:COPY

Long

:MMEMory:COPY

Form
Event
Par ameter
"filename"[,"A:"],"copyname"[,"A:"]
*RST
Not applicable
Description
Use this command to copy an existing file filename in the current direc-
tory to anew file copyname. If copyname is the name of a sub-directory
in the current directory, a copy of the file filename is made in the sub-
directory. Use".." ascopynameto copy afileinto the parent directory of
the current directory.
Examples
QUTPUT 710;": MVEM COPY Copy testl to test2
""testl"",""test2"""
QUTPUT 710;": MVEM COPY Copy testl into parent directory
“ttestl"t, "ttt
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:MMEM :DEL

Long
‘MMEMory:DEL€ete

Form

Event
Parameter

"filename"
*RST

Not applicable
Description

Use this command to delete file filename from the currently selected
directory.
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‘MMEM:INIT

Long
:MMEMory:INITialize

Form
Event
Par ameter
['A"["DOS']]
*RST
Not applicable
Description
CAUTION: Initializing a memory card destroys any existing data on the card.

Use this command to initialize a memory card to DOS format.
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‘MMEM:LOAD:STAT

Long
‘"MMEMory:LOAD:STATe

Form
Event

Parameter
<n>,"filename"[,"A:"]

*RST
Not applicable

Specified Limits
<n> = 0to 9 (integer)

Description
Use this command to load a complete instrument setting from file file-
name in the current directory into memory <n> in the instrument.
Memories 1 to 9 are the internal memories. Use memory Otoload a
default setting as the current instrument setting.

Examples

See next command
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‘MMEM:STOR:STAT

Long

‘"MMEMory:STORe:STATe
Form

Event
Par ameter

<n>,"filename"[,"A:"]
*RST

Not applicable
Specified Limits

<n> = 0to 9 (integer)
Description

Use this command to store a complete instrument setting from memory
<n> to file filename in the current directory on the memory card.
Memories 1 to 9 are the internal memories. Use memory 0 to store the
current instrument setting to afile.
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Examples
QUTPUT 710;": MMEM LCAD: STAT Load FREQPERF into memory 1
1, "" FREQPERF"""
OQUTPUT 710;": MVEM LOAD: STAT Load AMPTEST as current setting
0, "" AWMPTEST"""
QUTPUT 710; ": *SAV 2" Save current setting in memory 2
QUTPUT 710;":*RCL 3" Recall memory 3 as current setting
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:OUTP[1[2]

Long

:OUTPut[12][:NORMal][: STAT]

Form
Set & Query
Parameter
ON|OFF|1]0
*RST value
OFF
Description
Use this command to switch the normal OUTPUTSs on or off.
Example
OUTPUT 710;": OUTP1 ON' Switch on OUTPUT 1
OUTPUT 710;": OUTP2 OFF" Switch off OUTPUT 2
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:OUTP[1/|2]:COMP

Long
:OUTPut[1]2]: COM Plement[:STATe]
Form
Set & Query
Par ameter
ON|OFF|1]|0
*RST value
OFF
Description
Use this command to switch the complement/differential OUTPUTs on
or off. (Available with HP 81112A 3.8 V / 330 MHz output channels)
Example
QUTPUT 710; ": OQUTP1: COWP ON' Switch on complement OUTPUT 1
QUTPUT 710;": QUTP2: COMP OFF" Switch off complement OUTPUT 2
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:OUTP[1[2]:IMP

Long

:OUTPut[1]2]:1M Pedance[:INTernal]
Form

Set & Query
Par ameter

Numeric

Parameter Suffix
CHMwith engineering prefixes, e.g.: MOHMis Megaohms.

*RST value

50Q
Specified Limits

50Q or 1kQ
Description

Use this command to program the source impedance of the OUTPUT
connectors. Note that only two settings are available. If you try to pro-
gram any other value, it will be rounded to one of the specified values.
The HP 81112A 3.8V/330 MHz output has a fixed 50 Q Source imped-
ance.
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Example
OUTPUT 710;": OUTPL1: | MP 500HW Set OUTPUT 1 impedance to 50 Q
QUTPUT 710; ": QUTP2: | MP 1000CHM' Set OUTPUT 2 impedanceto 1 kQ
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:OUTP[1[2]:IMP:EXT

Long

:OUTPut[1]2]:1M Pedance:EX Ternal
Form

Set & Query
Parameter

Numeric

Parameter Suffix
CHMwith engineering prefixes, e.g.:

MOHMis M egaohmes.

*RST value
50.0 Q

Specified Limits
0.1Qtol1MQ

Description
Use this command to set the expected load impedance of the device-
under-test at the OUTPUT connectors. If you have anon-50 Q load, the
output levels at the device-under-test will not be the levels you program
or set viathe frontpanel unless you set the expected load using this com-
mand. With the HP 81112A 3.8V/330MHz output channelsit is not pos-
sible to set load impedance, it expects 50 Q loads.
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Example
QUTPUT 710; ": QUTPL: | MP: EXT Set load impedance at OUTPUT 1to
47. 6CHM' 476 Q

QUTPUT 710; ": QUTP2: | MP: EXT 1M OHMS  Set |oad impedance at OUTPUT 2to 1 MQ

168 Programming Reference HP 81110/04A Reference



Programming Reference
SCPI Instrument Command List

:OUTP[1/2]:POL

Long
:OUTPut[1]2]:POLarity
Form
Set & Query
Par ameter
NORMal | INVerted
*RST value
NORM
Description
Use this command to invert the signal at the OUTPUTS.
Example
OQUTPUT 710;": OUTP1: POL | NV" Inverted signal at OUTPUT1
QUTPUT 710; ": QUTP1: POL NORM' Normal signal at OUTPUT 1
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:CURR[1[2]

Long
[:SOURCce]:CURRent[1|2][:LEVE][:IMMediate][:AMPLitude]

Form
Set & Query

Parameter
Numeric

Parameter suffix
A with engineering prefixes.

*RST value
20 mA (50 Q into 50 Q)

Specified Limits
10V Outputs (from high Z into short) :max 400 mA typical
3.8V Outputs (50 Q into short): max 152 mA typical

Value coupling

Amplitude = High - Low

Offset = _High -2L0W
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Offset

Description

This command programs the amplitude current of the OUTPUT signal.
Note that to set the OUTPUT levelsin terms of current, you first haveto
executethe[ : SOURce] : HOLD CURRent command to enable the
[ SOURce] : CURRent subsystem

The available current range is limited by the combination of:

Example

QUTPUT 710;"

QUTPUT 710;"

Specified Voltage limits
Actual OUTPUT Impedance settingUTPut : | MPedance
Actual Expected Load impedance setting

: QUTPut : | MPedance: EXTer nal

: HOLD CURR' Enable CURRENT subsystem

: CURRL 75MA" Set OUTPUT 1 amplitude to 75 mA
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:CURR[1]2]: OF F Set

Long

[:SOURCce]:CURRent[1|2][:LEVel][:IMM ediate]: OFFSet
Form

Set & Query
Parameter

Numeric

Parameter suffix
A with engineering prefixes.

*RST value
0.0 pA (50 Q into 50 Q)

Value coupling

Amplitude = High - Low

Range coupling
Amplitude
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Description

This command programs the offset current of the OUTPUT signal. Note
that to set the OUTPUT levelsin terms of current, you first have to exe-
cute

the[ : SOURce] : HOLD CURRent command to enable the

[ : SOURce] : CURRent subsystem.

The available current range is limited by the combination of:

» Specified Voltage limits

Actual OUTPUT Impedance settingdUTPut : | MPedance
Actual Expected Load impedance setting

Example

OQUTPUT 710;": HOLD CURR' Enable CURRENT subsystem

OQUTPUT 710; ": CURRL: OFF 50MA" Set OUTPUT 1 offset to 50 mA
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:CURR[1[2]:HIGH

Long

[:SOURCce]:CURRent[1]2][:LEVel][:IMMediate]:HIGH
Form

Set & Query
Parameter

Numeric

Parameter suffix
A with engineering prefixes.

Value coupling

Amplitude = High - Low

Offset = _High-Low
2

Range coupling
Low-level

*RST value
+10 mA (50 Q into 50 Q)
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10V Output (from high Z into short): -396 mA to 400 mA typical
3.8V (from 50 Q into short): -82 mA to 152 mA typical

Description

This command programs the High-level current of the OUTPUT signal.
Note that to set the OUTPUT levelsin terms of current, you first haveto
execute[ : SOURCE] : HOLD CURRent command to enable the

[ : SOURCE] : CURRent subsystem.

The available current range is limited by the combination of:

Example

QUTPUT 710;"

QUTPUT 710;"

Specified Voltage limits
Actual OUTPUT Impedance setting@UTPut : | MPedance
Actual Expected Load impedance setting:

: QUTPut : | MPedance: EXTer nal

: HOLD CURR' Enable CURRENT subsystem

: CURRL: HI GH 150MA" Set OUTPUT 1 High-level to 150 mA
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:CURR[1/2]:LOW

Long

[:SOURCce]:CURRent[1|2][:LEVel][:IMMediate] :LOW
Form

Set & Query
Par ameter

Numeric

Parameter suffix
A with engineering prefixes.

Value coupling

Amplitude = High - Low

Offset = _High -2Low

Range coupling
High-level

*RST value
-10mA (50 Q into 50 Q)
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10V Outputs (from high Z into short): -400 mA to 396 mA typical
3.8V Outputs (from 50 Q into short): -84 mA to 150 mA typical

Description

This command programs the Low-level current of the OUTPUT signal.
Note that to set the OUTPUT levelsin terms of current, you first haveto
execute the[ : SOURce] : HOLD CURRent command to enablethe

[ : SOURce] : CURRent subsystem.

The available current range is limited by the combination of:

Example

QUTPUT 710;"

QUTPUT 710;"

Specified Voltage limits
Actual OUTPUT Impedance setting : OUTPut : | MPedance
Actual Expected Load impedance setting:

: OQUTPUT: | MPedance: EXTer nal

: HOLD CURR' Enable CURRENT subsystem

: CURRL: LOW 50 MA" Set OUTPUT 1 Low-level to 50 mA
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:CURR[1[2]:LIM

Long

[:SOURCce]:CURRent[1]2]:LIMit[:HIGH]
Form

Set & Query
Parameter

Numeric

Parameter suffix
A with engineering prefixes.

*RST value
+10.0 mA

Description
Use this command to set/read the High-level current limit. If you switch
on current limiting, the High-level current cannot be set above the pro-
grammed limit.

NOTE: The current is NOT limited by the OUTPUT hardware, thisis a

software limit.
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Example
OUTPUT 710;": HOLD CURR' Enable CURRENT subsystem
OUTPUT 710;": CURRL: LIM 50 MA" Set OUTPUT 1 High-levelcurrent limit to
50 mA
OUTPUT 710;": CURRL: LI M STAT O\’ Switch on OUTPUT 1 limits
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:CURR[1[2]:LIM:LOW

Long

[:SOURCce]:CURRent[1]2]:LIMit:LOW
Form

Set & Query
Parameter

Numeric

Parameter suffix
A with engineering prefixes.

*RST value
-10.0 mA

Description
Use this command to set/read the Low-level current limit. If you switch
on current limiting, the Low-level current cannot be set below the pro-
grammed limit.

NOTE: The current is NOT limited by the OUTPUT hardware, thisis a

software limit.
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Example
QUTPUT 710;": HOLD CURR" Enable CURRENT subsystem
OUTPUT 710;": CURRL: LI M LOW - 50MA" Set OUTPUT 1 Low-level current limit to -
50 mA
QUTPUT 710;": CURRL: LI M STAT ON' Switch on OUTPUT 1 limits
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:CURR[1[2]:LIM:STAT

Long
[:SOURCce]: CURRent[1]2]:LIMit:STATe
Form
Set & Query
Par ameter
ON|OFF|1]0
*RST value
OFF
Description
This command switches the output limits on or off. When you switch on
the output limits cannot program the output-levels beyond the pro-
grammed limits, until you switch off the output-limits. The limits apply
whether you program High/Low levels or Amplitude/Offset levels.
NOTE: You can switch the limits on and off in both the
[: SOURce] : CURRent and the [: SOURce]: VOLTage
subsystems but the current and voltage limits are not enabled/
disabled independently. The voltage and current limits are always
enabled/disabled together.
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Example

QUTPUT 710; ": HOLD CURR'

QUTPUT 710; ": CURRL: LI M 50VA"

OQUTPUT 710; ": CURRL: LI M LOW - 50VA"

QUTPUT 710; ": CURRL: LI M STAT ON'

Programming Reference
SCPI Instrument Command List

Enable CURRENT subsystem

Set OUTPUT 1 High-level current limit to
50 mA

Set OUTPUT 1 LOW-leve current limit to
-50mA

Switch on OUTPUT 1 limits
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:FREQ
Long
[:SOURCce]:FREQuency[:CW|:FI X ed]
Form
Set & Query
Par ameter
Numeric

Parameter Suffix
Hz with engineering prefixes, or MHZ for Megahertz.

Value coupling

*RST value
1.00 MHz
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Specified limits

HP 81111A HP 81112A HP 81105A HP 8110A

1MHzto 165 MHz | 1 MHzto 330 MHz 1MHzto80MHz | VCO 1Hz to 150 MHz
PLL 1 MHzto 150 MHz

Description
Use this command to set/read the pulse frequency. Select the frequency
source for the pulse frequency using : TRI Gger : SOURce. The cur-
rently selected source is programmed by this command. Note that the
specified limits and available resolution depend on the selected source.
You cannot set the pulse frequency if you have selected the CLK IN con-
nector as the frequency source (: TRI G SOUR EXT) .
Example
OQUTPUT 710;": TRI G SOUR | NT" Select internal osc. as pulse trigger
QUTPUT 710; ": FREQ 75MHz Set pulse frequency to 75 MHz

HP 81110/04A Reference Programming Reference 185



Programming Reference
SCPI Instrument Command List

'FREQ:AUTO

Long

[:SOURCce]:FREQuency[:CW|:FIXed]:AUTO

Form
Event
Par ameter
ONCE
*RST value
Not applicable
Description
Use this command to measure the frequency at the CLK IN connector. If
the CLK IN connector is the selected pulse frequency source, you can
then read the measured value with : FREQ?
Example
QUTPUT 710;": TRI G SOUR EXT" Select ext CLK IN as pulse trigger
QUTPUT 710; ": FREQ AUTO ONCE" Mesasure frequency at CLK IN
QUTPUT 710; ": FREQ?" Query pulse frequency
ENTER 710; F$ Allocate the frequency valueto variable F$
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'HOLD

Long

Form

Parameter

*RST value

Description

Programming Reference
SCPI Instrument Command List

[:SOURce]:HOLD

Set & Query

VOLTage | CURRent

VOLT

Use this command to enable either of the[ : SOURce] : VOLTage or

[ : SOURce] : CURRent subsystems.

You can control the signal levels of theinstrument OUTPUTSsin terms of

voltage or current.
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'PHAS[1|2]

Long
[:SOURCce]:PHASe[1]2][:ADJust]

Form
Set & Query

Parameter
Numeric

Parameter suffix
DEG or RAD. A parameter without a suffix isinterpreted as RAD.

Functional coupling

Programming the pulse phase also executes
[ SOURce] : PULSe: HOLD PHASe so that the pulse phaseis held
constant when the signal frequency is changed.

Value coupling

Delay = %%%SE x  Period

*RST value
0.0
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Specified limits
0 to 360° constrained by delay and period limits.

Programming Reference

SCPI Instrument Command

List

Description
Use this command to set/read the relative phase-delay of the output sig-
nal. Thisis equivalent to setting an absolute or percentage pulse-delay
with [ : SOURce] : PULSe: DELay.
If you want the phase delay to remain constant when the pulse-period is
varied (rather than the absolute pulse delay) use
[ SOURce] : PULSe: DELay[ 1| 2] : HOLD PRATI o.
Example
QUTPUT 710;": PULS: DEL1 500NS" Set OUTPUT 1 delay to 500ns
QUTPUT 710;": PHAS2 180 DEG' Set OUTPUT 2 phase to 180°
QUTPUT 710;":PULS: DEL1: HOLD TI M Hold OUTPUT 1 delay constant with vary-
ing period
OUTPUT 710;": PULS: DEL2: HOLD PRAT" Hold OUTPUT 2 phase constant with vary-
ing period
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:PULS:DCYC[1/2]

Long

[:SOURCce]:PULSe:DCY Cle[1]2]
Form

Set & Query
Parameter

Numeric

Value coupling

Width = Du’t{g)(;de x  Period
*RST value
10.0% (derived from Width and Period)
Specified limits
0.001% - 99.9%, depends on width, transition & period.
Description

Use this command to program the dutycycle of the pulse signal. If you
want to set an absolute pulse-width use
[ SOURce] : PULSe: W DTh[ 1] 2] .
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If you want the pulse dutycycle to remain constant when the pulse-
period is varied (rather than the absol ute pulse width use)
[ SOURce] : PULSe: HOLD[ 1| 2] DCYCd e

Example
OUTPUT 710;": PULS: DCYCL 25PCT" Set OUTPUT 1 dutycycle to 25%
QUTPUT 710; ": PULS: HOLD1 DCYC! Hold dutycycle constant with varying

period
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:PUL S:DEL[1/2]

Long

[:SOURCce]:PUL Se:DEL ay[1]2]
Form

Set & Query
Par ameter

Numeric

Parameter suffix

S with engineering prefixes. You can change the default unit using

[ SOURce] : PULSe: DELay[ 1] 2] : UNI T.

Value coupling

Phase= —D8& 34
Period

Delay% = —Bo@_ x 100

*RST value
0.0
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Specified limits
0.00 nsto 999 s (limited by period - min width)

Programming Reference
SCPI Instrument Command List

HP 81111A

HP 81112A

HP 81105A

HP 8110A

3.03ns

3.03ns

125ns

6.65 ns

Description

Example

QUTPUT 710;"
QUTPUT 710;"
QUTPUT 710;"

QUTPUT 710;"

Use this command to set/read the pulse-delay. Delay isthe time between
the start of the pulse-period and the start of the leading-edge of the

pulse.

If you want the pulse-delay to remain constant when the pulse-period is
varied (rather than the phase-delay) use
[ : SOURce] : PULSe: DELay[ 1| 2] : HOLD TI ME.

: PULS: DEL1 500NS"

: PHAS2 180 DEG'

: PULS: DEL1: HOLD TI ME"

: PULS: DEL2: HOLD PRAT"

Set OUTPUT1 delay to500 ns
Set OUTPUT 2 phase to180°

Hold OUTPUT 1 delay constant with vary-
ing period
Hold OUTPUT 2 phase constant with vary-
ing period
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:PUL S:DEL[1/2]:HOLD

Long
[:SOURCce]:PUL Se:DEL ay[1]2]:HOLD
Form
Set & Query
Par ameter
TIME | PRATio
*RST value
TIME
Description
Use this command to set/read the coupling between the pulse-period and
the pulse-delay:
TIME The absolute pulse-delay is held fixed when the pul se-period
isvaried (Pulse phase varies).
PRATio The pulse phase-delay (delay asratio of period) is held fixed
when the pulse-period is varied (Pulse-delay varies.
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Example
QUTPUT 710; ": PULS: DEL1 500ns" Set OUTPUT 1 delay to 500ns
QUTPUT 710;": PHAS2 180DEG' Set OUTPUT 2 phase to 180°
QUTPUT 710;": PULS: DEL1: HOLD TI ME" Hold OUTPUT 1 delay constant with vary-
ing period
OUTPUT 710; ": PULS: DEL2: HOLD PRAT" Hold OUTPUT 2 phase constant with vary-
ing period
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:PULS:DEL[1/2]:UNIT

Long
[:SOURCce]:PUL Se:DELay[1]2]:UNIT
Form
Set & Query
Par ameter
S| SEC| PCT | DEG | RAD
*RST value
S
Description
Use this command to set/read the default units for the pulse-delay
parameter. The default unit of a parameter is the unit used when the
parameter is programmed to a value without a unit suffix.
Example
QUTPUT 710;": PULS: DEL1: UNI T PCT" Set OUTPUT 1 delay unit to %
QUTPUT 710;":PULS: DEL1 50" Set OUTPUT 1 delay to 50% of period
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:PUL S:DOUB[1/2]

Long

Form

Parameter

*RST value

Description

[:SOURCce]:PUL Se:DOUBI €[ 1|2][:STATE]

Set & Query

OFF |ON

OFF

Use this command to switch double-pulse mode on or off. In double-
pulsemode two pulses are generated per pulse-period and the delay
between the leading edges of the first and second pulse can be adjusted.
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:PUL S:DOUB[1/2]: DEL

Long

[:SOURCce]:PUL Se:DOUBI €[ 1|2]:DEL ay
Form

Set & Query
Parameter

Numeric

Parameter suffix

S with engineering prefixes. You can change the default unit using
[ SOURce] : PULSe: DOUBI e: DELay[ 1| 2] : UNI'T.

Value coupling

DbiDel%s= —BbIDel 0
Period

*RST value
0.0
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Specified limits

HP 81104A HP 81110A HP 81110A HP 8110A

with HP 81105A with HP 81111A with HP 81112A

125nst0999.5s | 6.06 nst0999.5s | 3.03nst0999.5s || 6.65nsto 999 ms

(period - width - (period - width - (period - width- (limited by

6.25 ns) 3.03 ns) 1.5ns) period- width -

6.65 ns)

min period min period min period min period

25ns 12.2ns 6.06 ns 13.3ns
Description

Use this command to set/read the delay between the leading edges of the
two pulses in double-pulse mode. The first pulse aways starts at the
start of the pulse-period.

If you want the double-delay to remain constant when the pul se-period
is varied (rather than the double-delay as percentage of period) use
[ SOURce] : PULSe: DOUBI e[ 1| 2] : DELay: HOLD TI ME.

Example
OQUTPUT 710;": PULS: DOUB1 ON' Switch on Double pulseson OUTPUT 1
QUTPUT 710; ": PULS: DOUBL: DEL 500NS" Set inter-pul se delay to 500ns

OUTPUT 710; ": PULS: DOUBL: DEL: HOLD Hold inter-pulse delay fixed with varying
TI VE" pul se-period
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:PUL S:DOUB([1/2]: DEL:HOLD

Long
[:SOURCce]:PUL Se:DOUBI€[1]2]:DELay:HOLD
Form
Set & Query
Par ameter
TIME|PRATI0
*RST value
TIME
Description
Use this command to set/read the coupling between the pulse-period and
the Double-pul se delay:
TIME The absolute double-pulse delay is held fixed when
the pulse-period is varied.
PRATio The double-pulse delay aspercentage of period isheld

fixed when the pulse-period is varied.
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Example
OQUTPUT 710;": PULS: DOUB1 ON' Switch on Double pulseson OUTPUT 1
QUTPUT 710; ": PULS: DOUBL: DEL 50 Set inter-pulse delay to 50% of pulse-period
pPCT"
OUTPUT 710; ": PULS: DOUBL: DEL: HOLD Hold inter-pulse delay as fixed percentage
PRAT" of pulse-period

HP 81110/04A Reference Programming Reference 201



Programming Reference
SCPI Instrument Command List

:PUL S:DOUB([1/2]: DEL:UNIT

Long
[:SOURCce]:PUL Se:DOUBI€e[1|2]:DELay:UNIT
Form
Set & Query
Par ameter
S| SEC|PCT
*RST value
S
Description
Use this command to set/read the default units for the double-delay
parameter. The default unit of a parameter is the unit used when the
parameter is programmed to a value without a unit suffix.
Example
QUTPUT 710:": PULS: DOUB1: DEL: UNI T Set OUTPUT 1 double-delay unit to %
PCT"
Set OUTPUT 1 inter-pulse delay to 50% of
OQUTPUT 710:": PULS: DOUB1: DEL 50" period
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:PULS:HOLD[1[2]

Long

Form

Parameter

*RST value

Description

Example

QUTPUT 710;"
QUTPUT 710;"
QUTPUT 710;"

QUTPUT 710;"

[:SOURce]:PUL Se:HOLD[1[2]

Set & Query

WIDTh | DCY Cle | TDELay

WIDTh

Use this command to set whether the pulse-width,the pul se-dutycycle or
the pulse trailing-edge delay is held constant when the pulse-period is
changed.

: PULS: DEL: HOLD1 TI ME" Hold OUTPUT 1 delay fixed when fre-
quency varies

: PULS: DEL 20NS" Set OUTPUT 1 delay to 20ns

: PULS: HOLD1 DCYC' Hold OUTPUT 1 Dutycycle fixed when fre-
quency varies

: PULS: DCYC 25PCT" Set OUTPUT 1 Dutycycleto 25%
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:PUL S:PER

Long
[:SOURCce]:PUL Se:PERIiod

Form
Set & Query

Parameter
Numeric

Parameter Suffix
S with engineering prefixes.

Value coupling

Frequency = —P_—de%l 5

*RST value
lus
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Specified limits

HP 81104A HP 81110A HP 81110A HP 8110A
with HP 81105A with HP 81111A with HP 81112A

125nst0999.5s | 6.06 Nst0999.5s | 3.03nst0999.5s | VCO: 6.65 nsto 999 ms
PLL: 6.650 nst0 999.0 s

Description
Use this command to set/read the pul se-period. Select the pul se-period-
source using : TRI Gger : SOURce. The currently selected sourceis
programmed by this command. Note that the specified limits and avail-
able resolution depend on the selected source.
You cannot set the pulse-period if you have selected the CLK IN con-
nector as the frequency source (: TRI G SOUR EXT) .
Example
QUTPUT 710;": TRI G SOUR | NT" Select internal osc. as pulse trigger
OQUTPUT 710; ": PULS: PER 25NS" Set pulse frequency to 25 ns
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:PULS:PER:AUTO

Long
[:SOURCce]:PUL Se:PERiod:AUTO
Form
Event
Par ameter
ONCE
*RST value
Not applicable
Description
Use this command to measure the period at the CLK IN connector. If the
CLK IN connector isthe selected pul se-period source, you can then read
the measured value with : PULS: PER?
Example
QUTPUT 710;": TRI G SOUR EXT" Select ext CLK IN as pulse trigger
OQUTPUT 710; ": PULS: PER: AUTO ONCE" Mesasure period at CLK IN
OQUTPUT 710; ": PULS: PER?" Query pulse period
ENTER 710; P$ Allocate the period value to variable P$
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:PULS: TDEL[1[2]

Long
[:SOURCce]:PULSe:TDELay[1/2]

Form
Set & Query

Parameter
Numeric

Parameter Suffix
S with engineering prefixes.

*RST value
100 ns
Specified Limits
HP 81104A HP 81110A HP 81110A HP 8110A
with HP 81105A with HP 81110A with HP 81112A
6.25nst0999.5s | 3.03nst0999.5s | 1.5nst0999.5s 3.30 nsto 999 ms
(period - 6.25ns) (period - 3.03ns) | (period - 1.5 ns) (Maximum =
Period - 3.3 ns)

Description
Use this command to program the delay of the trailing-edge of the pulse
relative to the start of the pulse-period. Thisis an alternative method of
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programming the pulse-width.

Example
OUTPUT 710;": PULS: DEL1 500NS" Set OUTPUT 1 delay to 500 ns
OUTPUT 710;": PULS: DEL1: HOLD TI ME" Hold OUTPUT 1 delay congtant with
varying period
OUTPUT 710;": PULS: TDEL1 750NS" Set OUTPUT 1 trailing delay to 750 ns
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:PULS: TRAN[1[2]:HOLD

Long

Form

Parameter

*RST value

Description

[:SOURCce]:PUL Se:TRANSition[1[2]:HOLD

Set & Query

TIME | WRATI0

TIME

Use this command to set the coupling between transition-times and the
pulse-width:

TIME The absolute transition-times are held when the
pulse-width is varied.
WRATIO The ratio of transition-time to pulse-width is held

when the pulse-width is varied.
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Example

OQUTPUT 710;": PULS: TRAN1: HOLD TI ME" Hold OUTPUT 1 transitions fixed when
pulse-width varies

QUTPUT 710; ": PULS: TRAN2: HOLD WRAT" Hold OUTPUT 2 transition:width ratio
when pulse-width varies
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:PULS: TRAN[1[2]:UNIT

Long

Form

Parameter

*RST value

Description

[:SOURCce]:PUL Se: TRANSition[1[2]:UNIT

Set & Query

S|SEC|PCT

Use this command to set the default units for the pulse transition-times.
The default unit is used when the parameter is programmed to avalue
without a unit suffix.
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'PULS: TRAN[1[2]

Long

[:SOURCce]:PUL Se:TRANSition[1[2][:LEADing

Form

Set & Query

Parameter

Numeric

Parameter suffix

S with engineering prefixes, or PCT

*RST value
HP 81104A with HP81110A with | HP81110A with
HP 81105A HP 81111A HP 81112A
3ns 2ns 0.8ns
Specified limits
HP 81104A HP 81110A HP 81110A HP 8110A
with HP 81105A with HP 81111A with HP 81112A
3nsto 200 ms 2nsto 200 ms 0.8 ng/1.6 nsfixed || 2 nsto 200 ms
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Parameter coupling
Trailing-edge = Leading-edge with: PULS: TRAN: TRA: AUTO ON.
Thisisthe default condition.

Use:PULS:TRAN:TRA:AUTO OFF to enable independent program-
ming of the trailing-edge within a 1:20 ratio for the ranges.

NOTE: HP 81110A with HP 81112A 3.8V/330 MHz Output has coupled
transitions.

Description

Use this command to set/read the transition-time of the pulse leading-
edge. Note that the leading and trailing edges of the pulse have to fit
within the defined pulse-width

Example
QUTPUT 710; ": PULS: TRANL 3NS" Set OUTPUT 1 leading edgeto 3 ns
OUTPUT 710; ": PULS: TRANL: TRA: AUTO Enable independent setting of trailing edge
OFF"
OUTPUT 710;":PULS:TRAN1:TRA 15 NS” Set OUTPUT 1 trailingedge to 15ns
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'PULS: TRAN[1[2]: TRA

[:SOURCce]:PUL Se:TRANSition[1]2]: TRAIling

Long
Form

Set & Query
Parameter

Numeric

Parameter suffix

S with engineering prefixes, or PCT

*RST value
HP 81111A HP 81105A HP 81112
2.00ns 3ns 0.8ns

Specified limits

HP 81104A HP 81110A HP 81110A HP 8110A

with HP 81105A with HP 81111A with HP 81112A

3nsto 200 ms 2ns200 ms 0.8 ng/1.6 nsfixed || 2.00 nsto 200 ms
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Parameter coupling
Trailing-edge = Leading-edge with : PULS: TRAN: TRA: AUTO ON.
Thisisthe default condition.

Use: PULS: TRAN: TRA: AUTO COFF to enable independent program-
ming of the trailing-edge within a 1:20 ratio for the ranges.

NOTE: HP 81110A with HP 81112A 3.8V/330 MHz Output has coupled
transitions.

Description

Use this command to set/read the transition-time of the pulse trailing-
edge. Note that the leading and trailing edges of the pulse haveto fit
within the defined pulse-width.

Example

QUTPUT 710; ": PULS: TRANL 3NS" Set OUTPUT 1 leading edgeto 3ns

QUTPUT 710; ": PULS: TRANL: TRA: AUTO Enable independent setting of trailing edge
OFF"
QUTPUT 710;": PULS: TRANL: TRA: 15NS" Set OUTPUT 1 trailing edge to 15 ns
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'PULS: TRAN[1[2]: TRA:AUTO

Long
:[SOURCce]:PUL Se: TRANSition[1|2]: TRAIling:AUTO
Form
Set & Query
Parameter
ON|OFF|ONCE
*RST value
ON
Description
Use this command to set/read the automatic coupling of the pulse trail-
ing-edge transition-time to the leading-edge transition-time.
ON The trailing-edge transition time is automatically set to the same value
as the leading-edge, and is updated automatically each time the lead-
ing-edge transition-time changes.
OFF The trailing-edge transition time is independently programmable.
ONCE The trailing-edge transition time is set ONCE to the same value as the
leading-edge.
NOTE: HP 81110A with HP 81112A 3.8V/330 MHz Output has coupled
transitions.
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Example
QUTPUT 710; ": PULS: TRAN1 3NS" Set OUTPUT 1leading edgeto 3 n
QUTPUT 710; ": PULS: TRANL: TRA: AUTO Enable independent setting of trailing edge
OFF"
Set OUTPUT 1 trailing edge to 15 ns
QUTPUT 710; ": PULS: TRAN1: TRA 15NS"
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:PULS: TRIG[1|2]:VOLT

Long
[:SOURCce]:PUL Se:TRIGger[1[2]:VOLTage[:LEVe][:IMMedi-
ate][:AMPlitude]
Form
Set & Query
Par ameter
TTL | ECL
*RST value
TTL
Description
Use this command to set/read the output levels at the TRIGGER OUT
connector.
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'PULS:WIDT[1/2]

Long

[:SOURCce]:PULSe:WIDTh[1]2]
Form

Set & Query
Parameter

Numeric

Parameter suffix
S with engineering prefixes

*RST value
100 ns
Specified limits
HP 81104A HP 81110A HP 81110A HP 8110A
with HP 81105A with HP 81110A with HP 81112A
6.25nst0999.0s | 3.03nst0999.0s | 1.5nst0999.0 s 3.30 nsto 999 ms
(period - 6.25ns) (period - 3.03ns) | (period - 1.5 ng) (Maximum =
Period - 3.3 ng)
(PLL: 999 s)
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Description
Use this command to program the width of the pulse signal. If you want
to set width asdutycycleuse[ : SOURce] : PULSe: DCYd e[ 1| 2] .
If you want the pul se-width to remain constant when the pulse-period is
varied (rather than the dutycycle) use
[ : SOURce] : PULSe: HOLD[ 1| 2] W DTh.
Example
QUTPUT 710;": PULS: W DT1 50NS" Set OUTPUT 1 pulse width to 50 ns
QUTPUT 710;": PULS: HOLD1 W DTH' Hold pulse-width constant with varying

period
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'ROSC:SOUR

Long
[:SOURCce]:ROSCillator:SOURce
Form
Set & Query
Par ameter
INTernal | EXTernal
*RST value
INT
Description
Use this command to set/read the reference source for the PLL. If you
select the external reference (CLK IN connector) you can choose to use
a5 MHz or 10 MHz reference signal using : ROSC: EXT: FREQ.
INTernal Lock the PLL toitsinternal reference
EXTernal Lock the PLL to areference signa at the CLK IN
connector. The external reference signal can be 5
or 10 MHz.
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Example
OUTPUT 710;":ROSC:SOUR EXT” Set external PLL reference (CLK IN)
OUTPUT 710;":ROSC:EXT:FREQ 10 MHZ" Set expected PLL reference frequency to

10 MHz
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'ROSC.EXT:FREQ

Long

[:SOURCce]:ROSCillator:EX Ternal : FREQuency
Form

Set & Query
Par ameter

Numeric
*RST value

5MHz
Specified limits

5MHz or 10 MHz
Description

Use this command to set/read the expected reference frequency for the
PLL at the CLK IN connector. The external reference can bea5b or 10
MHz signal. Note that if you program any value other than the two spec-
ified values, the value will be set to the nearest of the two specified val-
ues.
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Example
QUTPUT 710; ": ROSC. SOUR EXT" Set external PLL reference (CLK IN)
QUTPUT 710; ": ROSC: EXT: FREQ 10MHZ" Set expected PLL reference frequency to

10 MHz
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:VOLT[1]2]
Long
[:SOURCce]:VOLTage[ 1)2][:LEVel][:IMMediate][:AMPLitude]

Form
Set & Query

Parameter

Numeric

Parameter suffix

V with engineering prefixes.
Value coupling

High = Offset + Amplitude

- Amplitude
Low = Offset - —

Range coupling
With Offset, see page 227

*RST value
1.00V
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Specified limits
Values are valid from 50 Q into 50 Q
HP 81104A HP 81110A HP 81110A HP 8110A
with HP 81105A with HP 81111A with HP 81112A
100 mVpp to 100 mVpp to 100 mVpp to 100 mVpp to
10.0 Vpp 10.0 Vpp 3.8Vpp 10.0 Vpp
Description

This command programs the amplitude voltage of the OUTPUT signal.
Notethat to set the OUTPUT levelsin terms of voltage, you first haveto
executethe [ : SOURce] : HOLD VOLTage command to enable the
[: SOURce] : VOLTage subsystem.

The available voltage rangeis limited by the combination of:
» Specified Current limits
Actual OUTPUT Impedance settingdUTPut : | MPedance

Actual Expected Load impedance setting:
: OUTput : | MPedance: EXTer nal

Example
OUTPUT 710;": HOLD VOLT" Enable VOLTAGE subsystem

QUTPUT 710;":VOLT1 5V Set OUTPUT 1 amplitudeto 5V
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'VOLT[1|2]: OFFSet

Long

[:SOURCce]:VOLTage[1)2][:LEVEl][:IMMediate] : OFFSet
Form

Set & Query
Parameter

Numeric

Parameter suffix
V with engineering prefixes.

Value coupling

High = Offset + Amplitude

Low= Offset - _Amplitude

Range coupling
With Amplitude, see page 225

*RST value
0.0mv
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Specified Limits
Table 6: Level Window
HP 81111A & HP 81105A | HP 81112A
-10Vto+10V -2V t0+3.8V
NOTE: When using the Level Window the amplitude has to be taken into
account.
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Description

This command programs the offset voltage of the OUTPUT signal. Note
that to set the OUTPUT levelsin terms of voltage, you first have to exe-
cutethe[ : SOURce] : HOLD VOLTage command to enable the

[: SOURce] : VOLt age subsystem

The available voltage range is limited by the combination of:

» Specified current limits
e Actual OUTPUT Impedance setting :OUTPut:IMPedance

» Actual Expected Load impedance setting
: OUTput : | MPedance: EXTer nal

Example

QUTPUT 710;": HOLD VOLT" Enabl e VOLTACE subsystem

QUTPUT 710; ":VOLT1: OFF - 800MV* Set OQUTPUT 1 offset to
- 800nV
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'VOLT[1|2]:HIGH

Long

[:SOURCce]:VOLTage[ 1)2][:LEVEl][:IMMediate]:HIGH
Form

Set & Query
Parameter

Numeric

Parameter suffix
V with engineering prefixes.

Value coupling

Amplitude = High - Low

Offset = _High -2Low

Range coupling
With Low-level

*RST value
500 mV
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Specified limits
(50 Q into 50 Q)
HP 81111A & HP 81112A HP 8110A
HP 81105 A
-990V1t0100V | -19Vto+38V -9.90V t010.0V

Description

This command programs the High-level voltage of the OUTPUT signal.
Note that to set the OUTPUT levelsin terms of voltage, you first haveto
executethe[ : SOURce] : HOLD VOLTage command to enable the

[: SOURce] : VOLTage subsystem

The available voltage range is limited by the combination of:

Specified current limits
Actual OUTPUT Impedance setting :OUTPut:IMPedance"

Actual Expected Load impedance setting
: QUTPut : | MPedance: EXTer nal

Example

QUTPUT 710;": HOLD VOLT" Enabl e VOLTAGE subsystem

QUTPUT 710; ": VOLT1: HI CH 4. 8V" Set QUTPUT 1 high |evel
voltage to 4.8V

HP 81110/04A Reference Programming Reference 231



Programming Reference
SCPI Instrument Command List

'VOLT[1|2]:LOW

Long

[:SOURCce]:VOLTage[ 1)2][:LEVel][:IMMediate]:LOW
Form

Set & Query
Parameter

Numeric

Parameter suffix
V with engineering prefixes.

Value coupling
Amplitude = High - Low

Offset = High-Low
2

Range coupling
With High-level

*RST value
-500 mV
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HP 81111A & HP 81112A HP 8110A
HP 81105A
-10.0V t09.90V -20Vto3.7V -10.0V1t09.90V

Description
This command programs the Low-level voltage of the OUTPUT signal.
Note that to set the OUTPUT levelsin terms of voltage, you first haveto
executethe[ : SOURce] : HOLD VOLTage command to enable the
[ : SOURce] : VOLTage subsystem
The available voltage range is limited by the combination of:
» Specified current limits
e Actual OUTPUT Impedance settingOUTPut : | MPedance
» Actual Expected Load impedance setting
: QUTPut : | MPedance: EXTer nal
Example
QUTPUT 710;": HOLD VOLT" Enable VOLTAGE subsystem
QUTPUT 710;": VOLT1: LON 500MW" Set OUTPUT 1 low-level to 500mV
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'VOLT[1[2]:LIM

Long

[:SOURCce]:VOLTage[ 1)2]:LIMit[:HIGH]
Form

Set & Query
Par ameter

Numeric

Parameter suffix
V with engineering prefixes.

*RST value
+500 mV

Description

Use this command to set/read the High-level voltage limit. If you switch
on voltage limiting, the High-level voltage cannot be set above the pro-
grammed limit. Note that the voltage is NOT limited by the OUTPUT

hardware, thisis a software limit.
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Example
OUTPUT 710;": HOLD VOLT" Enable VOLTAGE subsystem
OUTPUT 710;":VOLT1:LIM 3V" Set OUTPUT 1 High-level limitto 3V
OUTPUT 710;": VOLT1: LI M STAT ON' Switch on OUTPUT 1 limits
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'VOLT[1|2]:LIM:LOW

Long

[:SOURCce]:VOLTage[ 1)2]:LIMit:LOW
Form

Set & Query
Par ameter

Numeric

Parameter suffix
V with engineering prefixes.

*RST value
-500 mV

Description

Use this command to set/read the Low-level voltage limit. If you switch
on voltage limiting, the Low-level voltage cannot be set below the pro-
grammed limit. Note that the voltage isNOT limited by the OUTPUT

hardware, thisis a software limit.
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Example
OUTPUT 710;": HOLD VOLT" Enable VOLTAGE subsystem
QUTPUT 710;":VOLT1: LI M LOW OV Set OUTPUT 1 Low-level voltage
OUTPUT 710;": VOLT1: LI M STAT ON' Switch on OUTPUT 1 limits
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'VOLT[1[2]:LIM:STAT

Long
[:SOURCce]:VOLTage 1)12]):LIMIit:STATe
Form
Set & Query
Par ameter
ON|OFF|1]0
*RST value
OFF
Description
This command switches the output limits on or off. When you switch on
the output limits cannot program the output-levels beyond the pro-
grammed limits, until you switch off the voltage-limits. The limits apply
whether you program High/Low levels or Amplitude/Offset levels.
NOTE: You can switch the limits on and off in both the
[: SOURce] : CURRent and the [:SOURce]: VOLTage
subsystems but the current and voltage limits are not enabled/
disabled independently. The voltage and current limits are always
enabled/disabled together.
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OQUTPUT 710;": HOLD VOLT"
QUTPUT 710;":VOLT1: LI M 3V

QUTPUT 710; ":VOLT1: LI M LOW OV"

OQUTPUT 710; ":VOLTL: LI M STAT ON'

Programming Reference
SCPI Instrument Command List

Enable VOLTAGE subsystem

Set OUTPUT 1 High level voltage limit to
3V

Set OUTPUT 1 Low-level voltage limit to
ov

Switch on OUTPUT 1 limits
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:STATus.OPERation

This command tree accesses the OPERat i on status group. The
OPERat i on status group is not used by the instrument therefore this
command tree is redundant.

:STATus.OPERation[:EVENt]?
:STATus:OPERation: CONDition?
:STATus.OPERation:ENABIle
:STATus:OPERation:NTRansition

:STATus: OPERation: PTRansition
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:STATuUS. PRESet
Long

:STATus:PRESet
Form

Event
*RST value

Not Applicable
Description

This command

» Clears all status group event-registers

e Clears the error queue

» Presets the status group enable-, PTR-, and NTR-registers as follows:

Status Group | Register Preset value
OPERation ENABIe 0000000000000000

PTR 0111111111111111

NTR 0000000000000000
QUEStionable ENABIe 0000000000000000

PTR 0111111111111111

NTR 0000000000000000
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:STATus:QUEStionable

This command tree accesses the QUEStionabl e status group. The
QUEStionable status group contains warning bits for voltage, current,
time and frequency parameters. A warning occurs when the output sig-
nal could be out of specification due to the combined specification
uncertainties of many parameters, although all parameters are set within
their individualy specified limits. If a parameter is set outside its speci-
fied limits an error is generated.

The following commands are used to access the registers within the sta-
tusgroup:

:STATus.QUEStionable[:EVENLt]?

Form Query
*RST value Not Applicable
Description This command reads the event register in the QUES-

tionable staus group.

:STATus.QUEStionable: CONDition?

Form Query

*RST value Not Applicable

Description This command reads the condition register in the
QUEStionable status group.
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Form

Parameter
*RST value
Specified limits
Description

Programming Reference
SCPI Instrument Command List

Set & Query

Numeric

Not affected by *RST”

0- 32767

This command sets or queriesthe enable register in
the QUEStionabl e status group.

:STATus.QUEStionable:NTRansition

Form

Parameter
*RST vaue
Specified limits
Description

Set & Query

Numeric

Not Applicable

0-32767

This command sets or queries the negative-transi-
tion regisiter in the QUEStionabl e status group.

:STATus. QUEStionable: PTRansition

Form

Parameter
*RST value
Specified limits
Description

Set & Query
Numeric
Not Applicable
0- 32767
This command sets or queries the positive-transi-
tion register in the QUEStionabl e status group.
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SYST:CHEC

Long
:SY STem:CHECK[:ALL][:STAT€]

Form
Set & Query
Par ameter
OFF
*RST value
OFF
Description
Use this command to switch the instrument’s error checking on or off.
Switch off the error checking if you want to improve the programming
speed of the instrument, but remember that no invalid parameter or
mode settings will be detected and reported. Error checking is switched
off by the *RST command, or when default setting is invoked.
CAUTION: Error checking cannot be switched on from the frontpanel. Error

checking is not automatically re-enabled if you switch the instrument off
and on again. Therefore your test programs should send either *RST or
set default setting before ending.
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:SYST:ERR?

Long
:SY STem:ERRor?

Form

Query
*RST value

Not Applicable
Description

Use this command to read the instrument error queue. The instrument
error queue can store up to 30 error codes on afirst-in-first-out basis.
When you read the error queue, the error number and associated mes-
sage are put into the instrument’s output buffer.

If the queue is empty, the value O is returned, meaning No Err or . If
the queue overflows at any time, the last error code is discarded and
replaced with - 350 meaning Queue overfl ow
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Example
OUTPUT 710;": SYS: ERR?" Query for errors
ENTER 710; Systerr$ Allocate errors to variable Systerr$
PRI NT Systerr$ Print content of Systerr$ to a printer
Printer output example: -222 "Data out of range" overlap at out-

put 1: Wdt h>Doubl e Del ay

The above message is an exampl e of a customized description. Generic
descriptions are available in the SCPI 1995 Command Reference,items
21.8.41t021.8.11.

For more detailed information in the 81110A error.

Send” : SYST: WAEN: STR?" . Alternatively, the HEL P key showsthe
current errors and warnings and their description on the instruments dis-
play.
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‘SYST:KEY
Long

:SYSTem:KEY
Form

Set & Query
Parameter

Numeric

Parameter suffix
No suffix allowed

*RST value
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Specified limit
Table7:
No. K ey Description
-1 No key pressed (Query only)
0 DATA ENTRY D
1 DATA ENTRY @
2 DATA ENTRY @
3 DATA ENTRY D
4 DATA ENTRY @
5 DATA ENTRY @
6 DATA ENTRY @
7 DATA ENTRY
8 DATA ENTRY
9 DATA ENTRY @
10 DATA ENTRY @
11 DATA ENTRY
’ O
N ©
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Table7:
No. K ey Description
* ©
N O
0
i
i
K
@
21 Softkey 1
22 Softkey 2
23 Sofkey 3
24 Softkey 4
=
26 micro
27 il
i
29 MODIFY Knob left (anticlockwise)
30 MODIFY Knob right (clockwise)
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Description
In query form, this command reads the last key pressed. The buffer is
emptied by *RST and returns the value -1 when empty.
In set form, the command simulates pressing a key on the frontpanel.
Simulated key-press are also recorded as the last key pressed.
NOTE: :SYST:KEY 19 setsthe instrument to LOCAL mode.

1. Inremote mode only the softkeys under the display and the

(LOCAL) key are active. Since the instrument normally switches to
remote mode when any command is received, including : SYS-
Tem KEY, simulating one of the other disabled keys has no effect.

2. If you want to simulate full frontpanel operation, you must prevent
the instrument from entering remote mode by using the REN line of
the HP-1B to maintain local mode (LOCAL 7in BASIC).

If you do this, the: SYSTem KEY command isthe only
command which works. Any other commands will be buffered in
the instrument blocking any further : SYSTem KEY commands,
until remote mode is enable.
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:SYST:PRES
Long

:SY STem:PRESet
Form

No function.
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:SYST:SEC

Long
:SY STem: SECurity[:STATe]
Form
Set & Query
Par ameter
ON|OFF
*RST value
OFF
Description
CAUTION: Do not switch on system security unless you are willing to erase the

instrument settings stored in the instrument. All instrument memories,
including the current setting, will be overwritten with the default settings
if you

a) Switch off system security

b) Switch the instrument off and on again

c) If you accidentally switch on system security, and want to rescue the
settings stored in the instrument, store the settings on a memory card.
You can then recall them from the memory card later.

Use this command to switch on system security mode. Switch on system
security if you need to make sure that all instrument settings stored in
the instrument are erased automatically when the instrument is switched
off, or when security mode is switched off.
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The instrument settings are erased by overwriting them with the default
settings.

System security mode is not available via the frontpanel. If you want to
erase al settings by hand:

RECALL

1. | SHIFT STORE Dtorecallthedefaultsettings

from memory location O.

5 [STORE]EI ] [STORE] [2 j

[STOREJ [9 j to store the defaultsin memory

locations 1 to 9.
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SYST:SET
Long

:SYSTem:SET
Form

Set & Query
Parameter

Block data
*RST value

Not applicable
Description

In query form, the command reads a block of data containing the instru-
ment’s complete set-up. The set-up information includes all parameter
and mode settings, but does not include the contents of the instrument
setting memories, the status group registersor the: DI SPI ay[ : W N-
Dowj [ : STATe] Thedataisin abinary format, not ASCII, and cannot
be edited.

In set form, the block data must be a compl ete instrument set-up read
using the query form of the command.
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SYST:VERS?
Long

:SY STem:VERSion?
Form

Query
*RST value

"1992.0"
Description

This command reads the SCPI revision to which the instrument com-
plies.
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:SYST:WARN?

Long
:SY STem:WARNing[:COUN{]?

Form

Query
*RST value

Not applicable
Description

Use this command to read the number of warnings which are currently
active. Note that the warning status of voltage, current, time and fre-
guency are al'so summarised by bitsin the QUESTionable Status regis-
ter.
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:SYST:WARN:STR?

Long
:SY STem:WARNing:STRing?
Form
Query
*RST value
Not applicable
Description

Use this command to read all the currently active warning messages.
The warning messages are concatenated to form a single string with a;
as seperator between the messages.
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:SYST:WARN:BUFF?

Long
:SY STem:WARNing:BUFFer?
Form
Query
*RST value
Not applicable
Description

Use this command to read the maximum possible number of characters
which could be returned by :SYST: WARN: STR? if all warnings were
active.
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‘TRIG:COUNt

Long
:TRIGger[:SEQuence[1]]: COUNTt

Form
Set & Query
Parameter
Numeric
*RST value
1
Specified limits
DI G PATT OFF: 1to 65536
DI G PATT ON 21016384
(HP 8110 A limit is 2 to 4096)
Description

Use this command to set/read the number of trigger events (pul se-peri-
ods) to be generated for each arming event. This corresponds to select-
ing the event mode on the [MODE/ TRG screen:
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PULSES Set atrigger count of 1 so that asingle pulse-period is generated for each
arming event.- instrument isin pulse (stream) mode

BURST of Set atrigger count of 2 to 65536 so that aburst of 2 to 65536 pulse periods
is generated for each arming event. Switch off pattern mode so that a pulse
(or double-pulse) is generated in each pulse-period. (: DI G PATT OFF)-
instrument isin burst mode

PATTERN of
Set atrigger count of 2 to 16384 so that aburst of 2 to 16384 pul se-periods
is generated for each arming event. Switch on pattern mode so that the pat-
tern memory is used to generate the pulses. (: DI G PATT ON)- instru-
ment is in pattern mode
Examples

To set CONTI NUOUS PATTERN of NRZ--Pul ses at Qut1,
with a512 bit pattern length:

QUTPUT 710:": ARM SOUR | WM Set CONTINUOUS arming
QUTPUT 710:": TRI G COUN 512" Pattern length 512

QUTPUT 710:": TRI G SOUR | NT1 Pulse-period trigger from internal osc
QUTPUT 710:": DI G PATT ON Enable pattern operating mode
QUTPUT 710:": DI G SI GN1: FORM NRZ Set OUTPUT 1 datato NRZ
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Toset TRI GGERED BURST of 16 Single-Pul ses at CQut1l,
each burst triggered by a positive edge at the EXT INPUT:

OQUTPUT 710:": ARM SOUR EXT1"

OUTPUT 710:": ARM SENS EDGE"

QUTPUT 710:": ARM SLOP PCS'

OQUTPUT 710:": TRI G COUN 16"

QUTPUT 710:": TRI G SOUR | NT1"

QUTPUT 710:": DI G PATT OFF"

QUTPUT 710:": PULS: DOUB1 OFF"

Set arming from EXT INPUT

Set arming on edges

Set arming on positive edges

Burst length 16

Pulse-period trigger from internal osc.
Disable pattern operating mode

Ensure single pulsesat OUTPUT 1

To set GATED PULSES Si ngl e- Pul ses at Qut 1, gated by apositive

level at the EXT INPUT:

OQUTPUT 710:": ARM SOUR EXT1"
OUTPUT 710:":ARM: SENS LEV”
OUTPUT 710:":ARM:SLOP POS”
OUTPUT 710:":TRIG:COUN 1"
OUTPUT 710:":TRIG:SOUR INT1"
OUTPUT 710:":DIG:PATT OFF"

OUTPUT 710:":PULS:DOUB1 OFF"

Set arming from EXT INPUT

Set arming on levels

Set arming on positive level 1 pulse-period
Single pulse output mode

Pulse-period trigger from internal osc.
Disable pattern data

Ensure single pulsesat OUTPUT 1
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' TRIG:IMP

Long
:TRIGger:IMPedance

Form
Set & Query

Parameter
Numeric

Parameter Suffix
CHMwith engineering prefixes, e.g.. MOHM is Megaohms.

*RST value

50Q
Specified Limits

50Q or 10 kQ
Description

Use this command to program the input impedance of the CLK IN con-
nector. Note that only two settings are available. If you try to program
any other value, it will be rounded to one of the specified values.
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Example
OUTPUT 710;": TRI G | MP 500HW' Set CLK IN impedance to 50 Q
QUTPUT 710;": TRI G LEV 2. 5V" Set CLK IN threshold to 2.5V
OUTPUT 710;": TRI G SOUR EXT2" Pulse-period trigger from CLK IN
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' TRIG:LEV
Long

:TRIGger:LEVel
Form

Set & Query
Par ameter

Numeric

Parameter Suffix

V with engineering prefixes.

*RST value
10V
Specified Limits
-10Vto+10V
Description

Use this command to program the triggering threshold of the CLK IN

connector.
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Example
QUTPUT 710;": TRIG | MP 500HVI Set CLK IN impedance to 50 Q
QUTPUT 710;": TRI G LEV 2. 5V" Set CLK IN threshold to 2.5 V
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' TRIG:SLOP
Long

"TRIGger:SLOPe
Form

Set & Query
Parameter

POSitive | NEGative

*RST value
POS

Description

Use this command to select the trigger slope for the pulse-period trigger-
ing signal applied to the CLK IN connector.
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'TRIG:SOUR

Long

:TRIGger:SOURce

Form
Set & Query
Par ameter
IMMediate | INTerna[1] | INTernal2 | EXTernal2
*RST value
IMM
Description
Use this command to select the pulse-period source of the HP81110A
by selecting the source of the pulse-period trigger signal:
Pul se-period sources set by :TRIG:SOUR
Pulseperiod | p1G:50URCce
source
i nternal osc IMMediate INTerna[1]
internal PLL INTernal2
CLK I N EXTernal2
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Status M odel

Overview

Figure 46 HP 81110A Status Groups
QUESTIONABLE STATUS

\oltage warning
Current Warning
Timing Warning

Frequency Warning

LOCO\IO\U'I#LAJN}—‘O‘

M

Ration Status
(NOT USED)

o

LOCO\IO’)U'I#OOI\)D—‘OI

Standard Event Status

Operation Complete ‘\

Query Error
Device Dependent Error
Execution Error

Command Error

‘\losm-bwl\)»—\o‘

Power On

The instrument has a status reporting system conforming to |EEE 488.2
and SCPI. Figure 46 shows the status groups available in the instru-
ment.Each status group is made up of component registers, as shownin
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Figure 47.

Figure 47 Component registersin a Status Group

Condition Transition Event  Enable
Register ~ Filters Respsxer Regapster

Hardware
and Firmware

\@ Summary Bit

condition

Condition Register

A condition register contains the current status of the hardware and firm-
ware. It is continuously updated and is not latched or buffered. You can
only read condition registers. If thereis no command to read the condi-
tion register of a particular status group, then it issimply invisible to
youl.

Transition Filters

Transition filters are used to detect changes of state in the condition reg-
ister and set the corresponding bit in the event register. You can set tran-
sition filter bits to detect positive transitions (PTR), negative transitions
(NTR) or both. Transition filters are therefore read-write registers. They
are unaffected by *CLS.

Event Register

An event register latches transition events from the condition register as
specified by the transition filters or records status events. Querying

(reading) the event register clearsit, asdoesthe* CL S command. There
is no buffering, so while abit is set, subsequent transition events are not
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recorded. Event registers are read-only.
Enableregister
The enable register defines which bitsin an event register are included
in the logical OR into the summary bit. The enable register islogically
ANDed with the event register and the resulting bits ORed into the sum-
mary bit. Enable registers are read-write, and are not affected by *CL S
or querying.
Although all status groups have all of these registers, not all status
groups actually use al of the registers. Table 16 summarizes the regis-
ters used in the instrument status groups.
Table8:
Registersin Group
Status Group
CONDition | NTR PTR | EVENt |ENABLe

QUEStionable v =/ v v v

OPERAatioh X X X X X

Standard Event Status x X X V2 V3

Status Byte X X X V4 Vo
1 Present, but not used. COND and EVEN aways 0.
2 Use*ESR? toquery.
3 Use*ESEto set, * ESE? to query
4 Use* STB? to query
5 Use* SRE to set, * SRE? to query
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Status Byte

The status byte summarizesthe information from all other status groups.
The summary bit for the status byte actually appearsin bit 6 (RQS) of
the status byte. When RQS is set it generates an SRQ interrupt to the
controller indicating that at least one instrument on the bus requires
attention. You can read the status byte using a seria poll or *STB?

Table9:

Bit Description

0 Unused, always 0

1 Unused, always 0

2 Unused, always 0

3 QUESTionable Status Summary Bit

4 MAV - Message AVailable in output
buffer

5 Standard Event Status summary bit

6 RQS; ReQuest Service

7 OPERation Status summary Bit, unused
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Standard Event Status Group

Table 10:

Bit Description

0 Operation Complete, set by
*OPC

1 Unused, always 0

2 Query Error

3 Device Dependant Error
4 Execution Error

5 Command Error

6 Unused, always 0

7 Power On

272 Programming Reference HP 81110/04A Reference



Programming Reference

Status M odel
OPERation Status Group
This Status Group is not used in the instrument.
Table 11:
Bit Description
0 Unused, always 0
1 Unused, always 0
2 Unused, always 0
3 Unused, always 0
4 Unused, always 0
5 Unused, always 0
6 Unused, always 0
7 Unused, always 0
8 Unused, always 0
9 Unused, always 0
10 Unused, always0
11 Unused, always 0
12 Unused, always 0
13 Unused, always 0
14 Unused, always 0
15 Always0
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QUEStionable Status Group
Table 12:
Bit QUEStionable

0 Voltage warning

1 Current warning

2 Time warning

3 Unused, always 0

4 Unused, always0

5 Frequency warning

6 Unused, always 0

7 Unused, always 0

8 Unused, always 0

9 Unused, always 0

10 Unused, always 0

11 Unused, always 0

12 Unused, always

13 Unused, always 0

14 Unused, always 0

15 Always0
The QUEStionable Status group is used to report warning conditions
amongst the voltage, current, pulse timing and frequency parameters.
For more information on warning conditions refer to "Warnings and
Errors' in Chapter 4. Warnings occur when a parameter, athough not
outside its maximum limits, could be causing an invalid signa at the
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output bececause of the actual settings and uncertainties of related
parameters.
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Specifications
Introduction

| ntroduction

In this chapter you will find the Specifications of the HP 81110A and
the HP 81104A.

If you want to read parameter definitions please refer to Pulse
Parameter Definitions, see page 298.

Specifications

Specifications describe the instrument’s warranted performance. Non-
warranted val ues are described astypical. All specifications apply after a
30 minute warm-up phase with 50 Ohm source, a 50 Ohm load resis-
tance and separate channels. They are valid from 0 °C to 55 °C ambient
temperature.
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General

Environmental Conditions

Operating temperature: 0°Cto+55°C
Storage temperature: -40°Cto+70°C
Humidity: 95% r.h. up to 40 °C ambient temperature
Altitude: up to 2000 m
Installation: Category |1
Pollution: Degree 2
EMC: conformsto EN50082-1, EN55011, Class A
Battery: Lithium, type CR2477-N
(HP part number 1420-0557)

Safety
IEC1010, CSA1010

Power requirements

100-240 Vac, £10%, 50-60 Hz;

100-120 Vac, +£10%, 400 Hz
Power consumption: 300 VA max.

Maximum Dimensions (H x W x D)

89 mm x 426 mm X 521 mm

HP 81110/04A Reference Specifications 279



Specifications
General

Weight

Net

8.5kg Single Channel
9.2 kg Dua Channel
Shipping

13.8 kg Dua Channel
Recalibration period

1 year recommended

Warranty
3 years standard

Acoustic Noise Emission

Acoustic Noise Emission

For ambient temperature up to 30°C,

under normal operation and at the typical operator position:
LpA =52 dB (5.9 bel) typical

Measured in accordance with 1SO 7779/EN 27779.

Geraeuschemissionswerte
Bei einer Umgebungstemperatur bis 30°C

LpA =52 dB (5,9 bel) typisch
am Arbeitsplatz, normaler Betrieb.

Angabeist das Ergebnis einer Typpruefung nach SO 7779/
EN 27779.
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Declar ation of Confor mity

Manufacturer: Hewlett-Packard GmbH
Boeblingen Verification Solutions
Herrenberger Str. 130
71034 Boeblingen Germany
We declare that the system
HP 81100 Family of Pulse/Pattern Generators
HP 81110A 165/330 MHz Pulse/Pattern Generator
HP 81104A 80 MHz Pulse/Pattern Gener ator
conforms to the following standards:

Safety: IEC 1010-1:1990 + A1:1992 EN61010-1:1993

EMC: EN 55011:1991/CISPR 11 Group 1, Class B
EN 61000-4-2:1995 ESD: 4kV cd, 8kV ad, 4kV cp
EN 61000-4-3:1995 Radiated Immunity: 3V/m, 80% AM
ENV 50204:1995 Radiated Immunity: 3V/m, 50% Dty
EN 61000-4-4:1995 Fast Transients/Bursts: 0.5kV, 1kV
EN 61000-4-5:1995 Surges: 1 kVdiff, 2 KV com. mode
EN 61000-4-6:1995 Conducted |mmunity
EN 61000-4-8:1993 Power freg. mang. field 3A/m, 50 Hz
|EC 1000-4-11:1994 Voltage Dips and Interruptions

Supplementary Information

The product herewith complies with the requirements of the

*) Low Voltage Directive (72/23/EEC) and the

*) EMC Directive (89/336/EEC).

During the measurement against EN 55011, the I/O ports were termi-
nated with their normal impedance, the HP-1B connector was terminated
with the cable HP 10833B. When the product is connected to other
devices, the user must ensure that the connecting cables and the other
devices are adequately shielded to prevent radiation.

Boeblingen, June 9th 1998 Wolfgang Fenske
Regulation Consultant
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HP 81110A and HP 81104A Pulse
Generator Mainframes

Timing

Period

Period can also be entered as frequency.

Period HP 81110A with HP 81110A with HP 81104A with
HP 81112A installed HP 81111A installed HP 81105A installed
Range: 3.030nst0 999.5s 6.060 nst0 999.5 s 12.50 nst0 999.5 s
Resolution: 3.5 digits, 5 ps best case for VFO
4 digits, 1 psbest case for PLL
Accuracy: PLL: 0.01% PLL: 0.01%
VFO: 0.5% after selftest VFO: + 5%
3% wi/o selftest
RMS;jitter: PLL: 0.001% + 15 ps
VFO: 0.01% + 15 ps
Frequency range: 1.00 mHz to 330 MHz 1.00 mHz to 165 MHz 1.00 mHz to 80 MHz
There are 2 period generation sources available:
a) startable oscillator (VFO)
b) high-accuracy frequency generator (PLL)
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PLL Ref In/CLK In

It is possible to select between two clock sources, either the startable
oscillator (VFO), or the PLL/External Clock. In Triggered Mode the
PLL can be used as the trigger source for the VFO, without the need of
an additional source.

Clock Input/ PLL Reference Input

Input impedance: 50Q or 10kQ selectable

Threshold: -10V to+10V

Maximum input voltage: +15V

Input transitions: <100 ns

Input Frequency: dc to max 330 MHz, depends
on the output module

Minimum pulse width: 15ns

Input sensitivity: <300 mVpp typical

Delay from Clock Input to 12.5 nstypical

TRIGGER OUT:

Rear panel BNC connector used as:

» External system clock input: pulse frequency = input frequency
e or5 MHz or 10 MHz frequency reference input for internal PLL.
The input frequency can be measured.
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Phase Locked Loop (PLL)

» Locks either to an external frequency reference at the PLL Ref Input
CIk In (5 MHz or 10 MHz selectable) or to its internal reference.

» High accuracy period (frequency) source. When locked to the
internal reference, period accuracy, range, resolution, and jitter are

improved:
Period Accuracy: 0.01%
Period Range: 3.03nst0999.5s,
(min depends on output module type)
Period Resolution: 4 digits, best case 1 ps
Period RM Sijitter: 0.001% +15 ps

When locked to an external frequency reference, the external frequency

affects these accuracies.

» Internal triggering of bursts and patterns: the internal PLL can
replace an external trigger source, while the output period is deter-
mined by the normal internal oscillator.

External Clock

» The output period is determined by the signal at clock input. Fre-
guency accuracy can be increased by using a precise external clock.

» Trigger synchronously to external clock: the output period is
synchronous to the signal at clock input. The signal at the External
Input is used for arming.
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Configuration

The HP 81110A mainframe and the HP 81104A mainframe can be con-
figured with either one or two output modules of the same type

Channel Addition

With two output channels fitted, 2-, 3- and 4-level complex signals can
be generated by adding channel 2 to channel 1 at the OUTPUT 1 con-
nector. OUTPUT 2 is disabled. For further information, please see also
“Levels in Channel Addition” on page 297.

Output Modes

Pulses M ode

The output signal consists of single or double pulses, controlled by the
Trigger mode.

Burst Mode

The output signal consists of bursts of single or double pulses, con-
trolled by the Trigger mode.

Burst count: 2 t0 65536

Format: single or double pulses
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Pattern M ode

The output signal consists of patterns of RZ or NRZ pulses, controlled

by the Trigger mode.

Pattern Length

16,384 bits/channel including STROBE OUT

Format:

RZ (return-to-zero)

NRZ (non-return-to-zero)

DNRZ (delayed non-return-to-zero)

Random pattern:

PRBS2"-1,n=7to 14

Compliance CCITT 0.151 standard

Trigger Modes

Continuous

Generate continuous pulses, double pulses, bursts or patterns.

External Triggered

Each active input transition (rising, falling or both) triggers asingle or
double pulse, aburst or a pattern.

Thetrigger source can be selected from:

e External Input

. Manual Trigger key

e internal PLL.
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External Gated

Theactiveinput level (high or low) enables pulses, double pulses, bursts
or patterns. The last pulse, double pulse, burst or pattern is always com-
pleted. The gate source can be selected from:

» External Input

. Manual Trigger key

External Width

To recover a pulse shape of an external signal, applied to the External
Input, the period and width are maintained, levels, delay and transitions
can be set.

: External Input

Input impedance: 50 Q or 10 kQ selectable

Threshold: -10Vto+10V

Maximum input voltage: +15Vpp

Input transitions: <100 ns

Input frequency: dc to max 330 MHz,
depends on the output

module
Minimum pulse width: 15ns
Input sensitivity: <300 MV, typical

HP 81110/04A Reference Specifications 287



Specifications
HP 81110A and HP 81104A Pulse Generator M ainframes

: Srobe Output

Level: TTL or ECL selectable
Output impedance: 50 Q typical
Maximum exter nal voltage: -2VI+TV
Transition times: 1 nstypical for TTL,
600 pstypica for ECL
Pattern: 16,384 bits NRZ in pattern
mode.

: Trigger Output

Level: TTL or ECL selectable
Output impedance: 50 Q typical
Trigger pulse width: typically 50% of period
Maximum exter nal voltage: 2VI+TV
Transition times: 1 nstypica for TTL,
600 pstypical for ECL
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Mode from to typ.value
external width Ext Input Strobe/Trigger Out 85ns
OUT 1/JOUT 2 19.5ns
Trigger Gated Ext Input Strobe/Trigger Out 12.0ns
OUT 1/OUT 2 26.0ns
Continuous Strobe/ Trigger Out | OUT L/OUT 2 140ns
Ext. clock signal CLKIN Strobe/Trigger Out 12.0ns
as pulse period OUT 1/OUT 2 26.0ns

HP 81110/04A Reference

Specifications

289



Specifications
HP 81110A and HP 81104A Pulse Generator M ainframes

Human Interface

Over programming
Parameter values can be entered exceeding the specified range.

Warningsand Errors
Warning messages indicate potentialy conflicting parameters due to
accuracy tolerances.

Error messages indicate conflicting parameters.

HELP | gy

Displays a context-sensitive message about the selected parameter. Con-
cept help for getting started is also available. If warnings or errors occur,

the | HELP key displays the warning/error list accordingly.

Memory

Non-volatile memory

Actual setting is saved on power- down. 9 user and 1 default setting are
also stored in instrument.

Memory-card

99 settings can be stored per 1 MB (MS-DOS, PCMCIA) memory card.
Also used for convenient firmware updates.
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Remote Control
Operates according to |EEE standard 488.2, 1987 and SCPI 1992.0.

Function Code:
SH1, AH1, T6, L4, SR1, RL1, PPO, DC1, DT1,CO.

Programming times:
all checks and display off.

Command Typical execution time
One parameter or mode 30 mstyp.
Recall Setting 250 mstyp
16,384 bit pattern transfer 600 mstyp
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Specificationsfor Output Channel Types

One or two output channels can be installed in one HP 81110A or

HP 81104A mainframes. The second output channel can be retrofitted
without recalibration. All timing parameters are measured at 50% of
amplitude at fastest transitions in continuous mode with 50 Q source and

load impedance.

With HP 81110A it is possible to select between a 10 V output channel,
HP 81111A and a 3.8 V output channel, HP 81112A.

With HP 81104A thereisa 10 V output channel, HP 81105A, available.
The HP 81110A has a self-calibration feature for the timing circuitry,
VFO-period, delay, width.

Timing Parameters

Common specifications

Repeatability: 4 times better than accuracy

Resolution: 3.5digits, best case 5psVFO, 1
ps best case PLL

RMS Jitter: 0.01% + 15 ps
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Width
Can be entered as absolute width, duty cycle or trailing-edge del ay.
HP 81112A HP 81111A HP 81105A
Range: 1.515nst0999.5s 3.030nst0999.5s 6.250 nst0 999.5 s
(max value: period -1.5ns) | (max value: period -3.03 ns) (max value: period -6.25
ns)
Accuracy: + 0.5% + 250 ps after selfcal +5% +250 ps
+ 3.0% + 250 psw/o selfcal

Duty cycle: 0.1% to 95% (depends on period and width; overprogrammable to 99%)

Duty Cycle valuesfrom 0.1% to 95% can be entered directly. For values
>95% press shift and use the Modify knob. The reason for thisis that
accuracy deteriorates above 95%. Hence for large values, it's better to
select complement and enter 100 minus the required duty cycle value.

Delay

Measured between trigger output and main output. Can be entered as
absolute delay, phaser % of period.

HP 81112A HP 81111A HP 81105A
Fixed delay from 14.0 nstypica
TRIGGER OUT:
Additional variable 0.00 nsto 999.5 ms 0.000 nst0 999.5 s
range: (max value: period -3.03 ns) (max value: period -
12.5ng)
Accuracy: + 0.5% + 0.5 ns after self cal +5%+05ns
+ 3.0% % 0.5 nsw/o self ca
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Double Pulse Delay

Double pulse delay and delay are mutually exclusive. Double Pulse
delay isthe delay between the two pulses in Double Pulse mode.

HP 81112A

HP 81111A

HP 81105A

Double Pulse Delay
range:

(max value: period -

3.030 nst0 999.5 ms

6.060 nsto 999.5 s
(max value: period -

1250 nst0 999.5 s
(max value: period -

width - 1.5 ns) width - 3.03 ns) width - 6.25 ns)
Accuracy: + 0.5% + 150 ps after selfcal +5% +250 ps
+ 3.0% + 150 ps w/o selfcal
Min. period: 6.06 ns (165 MHz) 12.2 ns (82 MHz) 25 ns (40 MHz)

Transition Times

M easured between 10% and 90% of amplitude. Can be entered as lead-
ing/trailing edge or % of width.

HP 81112A HP 81111A HP 81105A
Range: 800 psor 1.6 ns, fixed 2.00 nsto 200 ms 3.00 nsto 200 ms
Min. transition: <600 psfor Vpp < 1V <2.0ns <3.0ns
<900 psfor Vpp > 1V
450 pstypical for 1.4 nstypical for ECL levels 3 nstypical

Vpp<1v levels (20%
to 80% of amplitude)

(20% to 80% of amplitude)

n/a 5nstypical for 1 kQ source impedance
Accuracy: +10% +200 ps
Linearity: 3% typical for transitions >100 ns
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L eading and trailing edges can be programmed independently within the

following ranges (Maximum ratio 1:20):

Figure 48 Leading/Trailing Edge ranges

2ns 20ns 200ns 2us 20us 200us
I I S O O N B

N T A e O R O

. . 10Ins ) . 109ns ) . 1I.:IS ) ) 10'us ) ) 109us )

S S AN S S N S S AN S S SN S S

J T s s S T S TR N

o
i ; ; __

L evel Parameters

HP 81112A HP 81111A HP 81105A
Sour ce impedance: 50Q selectable 50 Q or 1 kQ + 1% typical
n/a (48 Q or 500 Q with Added Channels)
Maximum exter nal voltage: -22Vto+55V +24V
Short circuit current: -84 mA to 152 mA +400 mA
(double for channel addition)

Nor mal/complement: selectable
ON/OFF: relays connect/disconnect output (HiZ).
Limits: high and low levels can be limited to protect the DUT.
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External Load compensation

For loads # to 50Q, the actual load impedance can be entered to correct
the output valuesinto a static load with HP 81111A and HP 81105A out-

put modules.

L evel Specifications

Level parameters can be entered as voltage or current, as high/low-level

or offset/amplitude in terms of voltage or current.

For HP 81111A and for HP 81105A

(50Q into 50Q)

(1kQ into 50Q)

Amplitude:

100 mVpp to 10.0 Vpp

200 mVpp to 20.0 Vpp

Level Window

-10.0V to +10.0 V

-20.0V to+20.0V

Level Accuracy:

n/a

HP 81111A +(1% Amplitude + 50 mV) +(1% Amplitude + 100 mV)
HP 81105A +(3% Amplitude + 75 mV) +(5% Amplitude + 150 mV)
Resolution: 10 mv 20 mv

Short Circuit Current

+400 mA max
(doubles for channel addition)

For HP 81112A

(50Q into 50Q)

Level Window

-2Vto+380V

Amplitude

100mV to 3.8V

Level Accuracy:

HP 81112A +(3% Amplitude + 50 mV)
Resolution: 10 mv
Short Circuit Current -84 mA to +152 mA
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Levelsin Channel Addition

If two HP 81111A output channels are installed in an HP 81110A, or two HP
81105A output channels areinstalled in an HP 81104A, then the channel
addition feature can be used.

Channel addition is not available with HP 81112A output channels.

The following parameters differ from previous specifications if channels are

added:
For HP 81111A and for HP 81105A

(50Q into 50Q) (1kQ into 50Q)
Amplitude: 100 mVpp to 20.0 Vpp 200 mVpp to 20.0 Vpp
L evel window: -20.0V to +20.0 V
Maximum freguency: 60 MHz typica 15 MHz typical
Minimum transitions: 2 nstypical on first channel 20 nstypical on both channels

5 nstypical on second channel

Add fixed delay of second 25ns
channel

Pulse Performance

HP 81112A HP 81111A HP 81105A
Overshoot, Preshoot, +5% of amplitude +50 mV +5% of amplitude +20 mV
Ringing:
Settling time: 5 nstypical 30 nstypical
Baseline noise: 4 mV RMStypical 4 mV RMStypica
Dynamic Crosstalk < 0.1% typical
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Pulse Parameter Definitions

Here you find the pulse parameter definitions of terms used in the instrument
specifications. In the following figure a graphical overview of the pulse
parameters is provided:

Figure 49 Pulse Parameters
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Pulse Period:
Thetimeinterval between the leading edge medians of consecutive out-

| |
put pulses o /— N __ _/

Pulse Period

Trigger Delay

Interval between trigger point of the external trigger input signal and the
trigger output pulse’s leading-edge median.

Pulse Width:

Interval between leading- and trailing-edge medians. The specified and
displayed value is that obtained with fastest edges, essentially equal to
the interval from the start of the leading edge to the start of the trailing
edge. By designing so that the pulse edges turn about their start points,
the interval from leading-edge start stays unchanged* when transition
times are varied. This is more convenient for programming and the
width display is easy to interpret.

* in practice, start points may shift with changes in transition time

Figure50 Pulse Width
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Specifications

Pulse Parameter Definitions

Pulse Delay:

Interval between leading edge medians of trigger output pulse and out-
put pulse. The specified and displayed value is that obtained with the
fastest leading edge. Pulse delay has two components, afixed delay
from trigger output to output signal and a variable delay with respect to
the trigger output.

Trigger . ' .
ot [\ :
Output / /
Signal ! i )
>

Fixed Delay Variable Delay

Double Pulse Delay:
Interval between leading edge medians of the double pulses.

Interchannel Delay (Skew)

Interval between corresponding leading-edge medians of the output sig-
nals.

Transition Time:

Interval between the 10%- and 90%- amplitude points on the leading/
trailing edge.

100 %
90 % Amplitude - — [ — — — _—

| Transition
I Time

_ 10% Amplitude

0%
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Specifications
Pulse Parameter Definitions

Linearity:

Peak deviation of an edge from a straight line through the 10%- and
90%- amplitude points, expressed as percentage of pulse amplitude.

Figure51 Linearity

100 % Amplitude

90 % Amplitude "7/ " "~
' Deviation

10 % Amplitude

0% Amplitude

Jitter:

Short-term instability of one edge relative to a reference edge. Usually
specified as rms value, which is one standard deviation or “sigma”. If
distribution is assumed Gaussian, six sigma represents 99.74% of the
peak-peak jitter.

The reference edge for period jitter is the previous leading edge. That for
delay jitter is the leading edge of the trigger output. Width jitter is the
stability of the trailing edge with regard to the leading edge.

Sability:

Long-term average instability over a specific time, for example, hour,
year. Jitter is excluded.
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Specifications
Pulse Parameter Definitions

Pulse Levels:

Pulse output is specified as pulse top and pulse base (usualy referred to
as high level and low level), or as peak to peak amplitude and median
offset. A “window” specification shows the limits within which the
pulse can be positioned.

Figure 52 Pulse Amplitude

_________ A MAax
. Median Hi
gh
Ampl ! tUdiT ---------------- Level
%?ds:atm/ Window
ZeroVolts - - - - - - - - - - - - _ |
Min
Low
Level
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Specifications
Pulse Parameter Definitions

Preshoot, Over shoot, Ringing:

Preshoot and overshoot are peak distortions preceding/following an
edge. Ringing is the positive-peak and negative-peak distortion, exclud-
ing overshoot, on pulse top or base. A combined preshoot, overshoot,
and ringing specification of e.g. 5% implies:

» Overshoot/undershoot < 5%
» Largest pulse-top oscillation
<+ 5%, of pulse amplitude.

Figure53 Preshoot, Over shoot, Ringing

1 Ringing (POSITIVE)
- €g+3%

100% _ __
Amplitude

A
Ringing (NEGATIVE)
eg-2%
Preshoot

0% Amplitude —
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Specifications

Pulse Parameter Definitions

Settling Time:

Time taken for pulse levels to settle within level specifications, mea-
sured from 90% point on leading edge.

Figure54  Settling Time

) Am litude
Amplitud - Bgdra"y

| Settling Time

Repeatability:

When an instrument operates under the same environmental conditions
and with the same settings, the value of a parameter will lie within a
band inside the accuracy window. Repeatability definesthe width of this
band.

Figure55 Repeatability

Accuracy Window

B

Repeatability Band
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