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Notice

Copyright
{© 1963 Hewlett-Packard GbH.
Herrénberger Str. 130
71034 Bdblingen
federal Republic of Germany

4
All Rights Reserved. ﬁepmducﬁon,
adaptation or translation without prior
written permisston is prohibited, except
as allowed under the copyright laws.

Warranty

The information contained in this
document is subject to change without
notice.

Hewlett-Fackard makes no warranty of
any kind with regord to this material,
including, but not bmited to, the tmplied
warranties or merchantibility and
Jitness for a particular purpose
Hewletf-Packard shall not be liable for
errors contained herein or for incidental
or consequential damages in connection
with the furnishing, performance, or use
of this material.

Complete product warranty information
is given in the User Guide.

Safety

This is & Safety Class 1 instrument
(provided with terminal for protective
earthing). Before applying power, verify
that the correct safety precautions are
taken (see the following warnings). In
addition, note the external markings on
the instrement that are described under
Safety Symbols. Do not operate the
instrumeent with its covers removed.
Replace fuse only with specified type.

Warning

Before turning on the instrument, you
must connect the protective earth
terminal of the instrument to the
protective earth conductor of the (mains)
power cord. The mains plug must only be
inserted in a socket outlet with a
protective earth contact. Do not negate
the protective action by using an
extension power cord without a
protective grounding conductor.
Grounding ene conductor of a
two-conductor outlet is not sufficient
protection.

Service instructions are for trained
service personnel. T avold dangerous
electric shock, do not perform any
service unless gualified to do go. Do not
attempt internal service or adjustment
unless another person, capable of
rendering first aid and resuscliation, is
present.

If you energize this instrument using an
auto-transformer (for voltage reduction)
make sure thal the common terminal is
conhected to the earth términal of the
power source,

Whenever it is Hkely that the ground
protection is impaired, you must make
the instrument inoperative and secure it
against any unintended operation.

Do not cperate the instrument in the
presence of flammable gases or fumes.
Operation of any electrical instrument in
such an environment constitutes a
definite safety hazard.

Do not install substitute parts or perform
any unauthorized modification to the
instrument.

Capacitors inside the instrument may
retain a charge even if the instrument is
disconnected from its source of supply.

Sufety Symbels

Instruction Manuzl symbol: The
instrument is marked with this symbel-
when it is necessary for you to refer to
the instruction manual in order fo protect
against damage to the instrument.

Protected conducter symbol

WARNING

The Warning symbol calls attention to a
procedure, practice, or the like, which, if
not correctly performed or adhered to,
could result in personal injury or ioss of
life. Do not proceed beyond a Warning
symbol until the indicated conditions are
fully understood and met.

CAUTION

The Caution symbol calls attention to a
procedure, practice, or the like, which, if
not correctly performed or adhered to,
could result in damage to or destruction
of part or ali of the equipment. Do not
proceed beyond a Caution symbol until
the indicated conditions are fully
understood and met.
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Notice

Warranty

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

For warranty service or repair,
this product must be returned to a
service facility designated by
Hewlett-Packard. The Buyer shall
pay Hewlett-Packard’s round-trip
travel expenses.

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

Hewlett-Packard warrants that its
software and firmware designated
by Hewlett-Packard for use with
an instrament will execute its
programming instructions when
property installed on that
instrument.,

Hewiett-Packard does not warrant
that the operation of the
insirument software, or firmware,
will be uninterrupted or error free,

Limitation of Warranty

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

No other warranty s expressed or
tmplied. Hewlett-Packard
specifically disclaims the implied
warranties of merchantability

and fitness for 8 particular 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, incidental, or
consequential damages, whether
based on con-

tract, tort or any other legal theory.

Assistance

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

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

Certification

Hewlett-Packard Company
certifies that this product met its
published specifications at the
time of shipment.
Hewleti-Packard further certifies
that its calibration measurements
are traceable to the United States
Institute of Standards and
Technology, o the extent allowed
by the Institute's calibrating
facility, and to the calibration
facilities of other International
Standards Organization members.

About this edition

" HP Part Number

08110-91012
Printed in Germany

Edition 3.0 E0195
January 1985
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About this book

Installing

This book is a guide to operating and programming the
HP 8110A with all possible modules installed:

Module Description Quantity
HP 81103A 1 10 V/2 ns Qutput Channel 2
HP 81106A | PLL/External Clock 1
HP 81107A | Multichanne] Deskew 1

If your instrument does not have one or more of these
modules installed, some of the described features will not
be available.

Line voltage, fuse and other installation information.

Introducing the HP 8110A

Operating Reference

An gverview of the instrument frontpanel and features,
and a Getting Started guide.

A reference guide for using the frontpanel
parameter-screens to operate the instrument.,

Programming Reference

Testing the HP 8110A

Specifications

A SCPI reference guide for programming the instrument
via HP-IB,

Performance tests for checking the HP 8110A against its
specifications.

The specifications of the HP’ 8110A and its modules,
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Installing the HP 8110A

Initial Inspection

Warning a

Inspect the shipping container for damage. If the
container or cushioning material is damaged, keep it until
the contents of the shipment have been checked for
completeness and the instrument has been verified both
mechanically and electrically.

To avoid hazardous electric shock, do not perform
electrical tests when there are signs of shipping
damage to any part of the instrument’s outer covers
or panels.

If the contents are incomplete, or there is mechanical
damage, or if the instrument does not pass the
Performance Tests in Chapter 5, notify the nearest
Hewlett-Packard office. Keep the shipping materials for
inspection by the carrier. The HP office will arrange for
repair or replacement without awaiting set{lement,.

installing the HP 81164 11
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Power Requirements

VAN
Caution ﬂ

Replacing the Fuse

1-2 installing the HP 8110A

BEFORYE APPIYING AC LINE POWER TO THE HP 8110A,
ensure that the correct line fuse is installed in the fuse
holder and the correct power cable is fitted.

The HP 8110A can operate from any single-phase AC
power source supplying 100 - 240 V in the frequency
range from 50 to 60 Hz , or 100 - 120 V at 400 Hz. The
maximum power consumption is 300 VA with all options

_instalied.

Table 1-1. Line Voltage and Fuse Selection

Line Voltage | Fuse Type | HP Part Number
100 - 240V~ |T 3A, 260V 2110-0029

Ry

Remove the power cord.

2. Unscrew the fuse-holder at the rear of the insfrument
beside the power-inlet socket (See “An Overview of
the Rearpanel” in Chapter 2}.

3. Replace the fuse with the equivalent part {See
Table 1-1).

4, Refit the fuse-holder.

wag

s
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Power Cable In accordance with international safety standards, this
instrument is equipped with a three-wire power cable,
When connected to an appropriate AC power receptacle,
this cable grounds the instrument cabinet. The type of
power cable shipped with each instrument depends on

g the country of destination. Refer to Figure 1-1 for the
part numbers of the power cables available,

Warning A To avoid the possibility of injury or death, the
' g precautionary Warnings given on the inside
front-cover of the manual must be followed before
the instrument is switched on.

Australia Denmark Europe

, Great Britain
8120-1369 8120-2956 8120-1689 B120-13151

. . S —
t::;]\\ e 2 o ElLNl! Eli N.3
<N E* ;\
[ y Switzerland E \E
_'/j 81202104 i | hd

Seuth Africa United States 120y vapan 120V

ety 8120-4753
B120-4211 B120-1378

Figure 1-1. Power Cables - Plug Identification

The following work should be carried out by a qualified
electrician - all local electrical codes being strictly
observed. If the plug on the cable does not fit the power
outlet, or the cable is to be attached to a terminal block,
cut the cable at the plug end and re-wire it.

The color coding used in the cable will depend on the
cable supplied. If a new plug is to be connected, it must

Installing the HP B110A 13
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meet local safety requirements and include the following
features:-

m Adequate load-carrying capacity (see table of
specifications).

m Ground connection.

w Cable clamp.

Ventilation Requirements

The HOP 8110A is fitted with two cooling fans. Make sure
that there is adequate clearance of 3 inches (76 mm) at

- the rear and 1/2 inch (12 mm) at the top and bottom to
ensure adegquate airflow. If the airflow is restricted the
internal operating temperature will be higher, reducing
the instrument’s reliability or causing the instrument’s
thermal-protection circuits to automatically switch off the
instrument.

Thermal Protection
Overheating Detection

The HP 8110A monitors its internal temperature in the
region of the power supply. If the temperature exceeds
approximately 80°C, the power supply is switched off.
The instrioment will switch on again if the temperature
falls below approximately 77°C.

Fan Failare

If either of the fans is prevented from operating by a
blockage, or the power supply to the fans is interrupted,
the power supply is automatically switched off within 3
to 4 seconds. Note that after the fault condition has been
fixed, the instrument. must remain switched off for at
least 2 minutes to aliow the detection circuit to recover.

14  Installing the HP 8110A
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%8 Battery
Warning g

%

This instrument contains a lithium battery. The
battery is not user-replacable and replacement should
only be carried out by qualified service personnei.

There is a danger of explosion if the battery is
incorrectly replaced.

The battery must be replaced with the same or
equivalent type (HP Part No. 1420-0394). Discard used
batteries according to local regulations.

Operating Environment

Warning @

Storage Temperature: -40°C to +70°0
Operating Temperature: 0°C to BE°C
Hhamidity: 95% R.I. (0°C 10 40°0)

w The HP 8110A is not designed for outdoor use. Do
not expose the HP 8110A to rain or other excessive
moisture. Protect the HP 8110A from humidity
and temperature changes which could cause
condensation within the instrument,

® Do not operate the HP 8110A in the prescence of
flammable gases, fumes or powders. Operation of
any electrical instrument in such an environment
constitutes a definite safety hazard.

installing the HP B110&A 1.5
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T
i

Introducing the HP 8110A

Enhanced Pulse Capability for Digital Design Testing

Benchtop Testing

Automated Testing

Reliable Testing

Upgradezible"l‘esting

The HP 8110A 150 MHz Pulse Generator generates

all standard pulses, digital patterns and multi-level
waveforms needed to test CMOS and other digital designs
up to 150 MHz.

The graphic display showing all pulse parameters at a
glance, the Cursor keys and the Modify knob allow fast
and simple operation.

The SCPI programming commands, optional rearpanel
connectors and 3.5in rack height allow quick and efficient
integration into automated test systems,

The high pulse integrity with 10 ps timing resolution and
down to 20 ps RMS-jitter with the optional PLL/External
Clock all ensure consistent, reliable timing.

The optional second output channel, PLL/External
Clock module, and Multichannel Deskew module can be
installed at any time, not just at the time of purchase,

Module Description
HP 8I1103A | 10 V/2 ns Output Channei
" | HP 81106A | PLL/External Clock
HP 81107A | Multichannel Deskew

“Introducing the HP 81108 2.1
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An Overview of the Frontpanel
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Intraducing the HP B1104

. Switch on and off using the Line Switch.

. Move the parameter cuysor @) using the CURSOR

keys ®. The selected parameter is shown in the
Modify Window at the right side of the display.

Use the CURSOR to select a DIGIT or
increment/decrement a DIGIT in the Modify Window.

. Modify the parameter/menu selection in the Modify

Window &) using the MODIFY knob ®.

. Select a parameter screen using the Softkeys and

(MORE). Use or press a softkey twice to
toggle from the text display to the graphical display,

when available.

. Use the DATA ENTRY keys to type a value directly

into the Modify Window or select a commonly used
parameter quickly using the functipns above
the keys, '

Use a plug-in MEMORY CARD to store and recall
instrument settings or update firmware.

\.,_/':
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Inputs / Qutputs

Note §J  If your HP 8110A has Option UN2 Rear Panel Connectors,
these Inputs/Outputs are fitted on the Rear Panel, Refer
to “An Overview of the Rearpanel”.

7. EXT INPUT Connect an external trigger or gate
signal here, or use EXT-NIDTH mode to perform pulse
recovery. :

Maximum External Voltage £15 V

8. STROBE OUT

¥ Signal with rising edge marking start of burst in
BUREZT mode.

a Bitwise programmable in FATTERH mode.

® Not used in PULSES mode,

AMaximum External Voltage -2 V/+7 V.

9. TRIGGER OUT Signal with rising edge marking start
of each pulse-period.

Maximum External Voltage -2 V/+7 V.
10. OUTPUT 1/2 Pulse outputs, channel 2 optional.

Maximum External Voltage +£25 V.

Introducing the HP 81104 23



https://www.manualsplus.com/

Functional Overview
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24 Introducing the HP 8110A

TRIGGER QUT

Use the

screen to:

a. Select the Triggering mode (CONT IHUOLS,
TRIGGERED, GATED,; EXT HIDTH)

b. Select the Triggered Event.(FULEES, BURET,
FATTERH) :

c. Select the Pulse type (Single/Double or RZ/NRZ)

d. Select the Pulse-period source.

¢, Select the Trigger/Gate source,

Use the RGLEVE screen to:

a. Set the Threshold and Input Impedance of the EXT
INPUT and CLK INput.

b. Set the Qutput Levels of the STROBE OUTput and
TRIGGER OUTput.

Use the T IING screen to control the pulse tf&ning
parameters for both outputs.
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Use the L"VELS screen to control the pulse level
parameters for both cutputs.

Use an DUTE UT' screen to control the tlmmg and level
parameters for a single output.

Use the L M_ITS screen to set up voltage and current
limits for the pulse level parameters to protect the Device
Under Test (DUT).

ATTERN. screen to set up pattern data for the
outputs and the STROBE OUTput.

Choose between TIM ;
s UTPUT 2 Parameter grouping.

b. Perform se!ftest

¢. Set the HP-IB address.

d. Select the PLL Reference.

e. Set the output deskew timing.

*Note On a 2-channel instrument you can choose between
. displaying
® all parameters for one channel on a single parameter
screen (OUTPUTY /QUTBUT2)

® all the Timing par;xm@ters for both channels on one
screen and all the Level parameters on another screen

(TINING /LEVELS )

using the Cﬂ FIG screen.

Introducing the HP 8110A 2.5
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Inputs / Outputs

Note

2.6 Introducing the HP 81104

i. PLL REF IN/CLK IN If the HP 81106A PLL/External
Clock module is fitted, connect an external frequency
reference or clock signal here, .

AMaximum External Voltage +15 V.

~ If your HP 8110A doesn’t have Option UN2 Rear Panel

Connectors, the remaining Inputs/Outputs are fitted
on the Frontpanel. Refer to “An Overview of the
Frontpanel”. - :

2. EXT INPUT Connect an external trigger or gate
signal here, or use ExT-HIGTH mode to perform pulse
Tecovery.

N Maximum External Voltage 156V
3. STROBE OUT

-m Signal with rising edge marking start of purst in
BEURET mode.
m Bitwise programmable in FATTEREN mode.
& Not used in FULSES mode,

' & Maximum External Voltage -2 V/+7 V.

(P
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TN

P

General

&

TRIGGER OUT Signal with rising edge marking start 9
of each pulse period.

Maximum External Voltage -2 V/+7 V.
OUTPUT 1/2 Pulse oulpuis, channel 2 optional.

AMaximum External Voltage 425 V.

HP-IB Connector

7. Line Voltage Connector

8. Serial Number The HP 8110A mainframe serial

number. Note that the Output, PLL/Clock, and
Deskew modules have their own serial numbers,

. Fuse 250 V, T 34, 2110-0028

Introducing the HP B110A 27
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2

Getting started

28

Selftest

Figure 2-1.

{ntroducing the HP B110A

A few seconds after switching on the instrument the
HP 8110A display switches on and indicates that the
instrument selftest is running. This can take several
seconds to complete, depending on how many modules
are installed.

1 i_ ] Period
GFF

el I | 1.00

OFF
[TRG-MODE] [TIMING | [TLEVELS | [PATTERH |

IN Graphics (Dual Channel, Default settings)

Note that Figure 2-1 is from a dual channel instrument
with the default {iming settings no selftest errors and the
parameter cursor located on pulse-period.

If the selftest fails

If the selftest fails, you see a flashing E at the bottom of
the screen. Press to see a list of the selftest error
messages. Use the knob or CURSOR keys to scroll through
the list if necessary. To return to normal operation press

again, or EX

Note that the selftest error messages are removed from
the error queue after this,

Recalling the default settings

;

1. Press (SRIFTYSTORE] to select the RECALL function.

2. Press (0) to recall the default settings which are stored
in memory 0.
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Selecting a parameter

Use the CURSOR keys to move the parameter cursor
between the available parameters. The name and
value of the selected parameter are displayed in the
MODIFY-window at the right of the display.

Select the Widthl (Output 1 pulse-width) parameter:

1 I' ] [ Wident
OFF

oFF [ﬁ | | 15?3

[TRG-FODE] [ TIWING | [TLEVELS | [PATTERN |

Introducing the HP 81104

2-9
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o Adjusting the selected parameter value

Use the MODIFY knob to adjust the selected parameter.

1 I"""' T uidthi
OFF

2 i 1 325
OFF | . ne
[TRG-MODE] [ TIMING | [ LEVELE | [PATTERN |

You can also type a value in directly using the DATA
ENTRY keys, for example: (3)2X5 Xnanc]

(Use CURSOR-left (<) to backspace during data entry, or
GHED(ERTER) to CANCEL)

You can also use the VERNIER keys to step mdmdual
digits:

1. Press to enter shift mode. The CURSOR keys
now function as VERNIER keys.

2. Use and to move the digit cursor.

3. Use () to increment and () to decrement the digit,

4. Press again to exit shift-mode. The CURSOR
keys return to their standard role moving the
parameter cursor.

Selecting a parameter screen

w Use the four softkeys directly below the display to
move between the parameter screens. (The screen
names are displayed above the keys}.

m Press (MORE) to display more screen names because
there can be up to eight parameter screens available,
dependmg on the channels fitted to your mainframe.

o select the T _'DE screen:

Now press

2-10  Intreducing the HP 8110A
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Changing a setting

(EHINRAZ NN PULSES ﬁnﬂnlrv 2

"""""""""" Single~Pulses ab Oati .
Zingle-Pulzes af Outa|* Continous
............... LT PRyt i iivg S E g §- Tt TS0
Pulze~Period: internal Dsc ateg
Ext~Hidth
ITRG-MODEY [ TIMING | [ LEVELS | [PATTERN |

Figure 2-2, TR DDE screen (Dual channel)

Note that Figure 2-2 is from a dual channel instrument
with the default settings and the parameter cursor
located on the triggering mode which is currently set

to COMTIMUGHS, The available settings are listed in the
MODIFY-window at the right of the display. The current
setting is also indicated by =.

Use the MODIFY knob to change the setting of the
selected parameter. Set the trigger mode to TRIGGERED:

ML) PULSES IOHOB'F"

""""""""" Single-Fulses st "Out]

: - Cont inous
............... Single-Pulses at Outz), Zobs o0Ls

Gat
Tra'd bu: EXT-IN £ Ext i dth
[TRG-FODEN | TIMING | | LEUELE | [ PATTERN ]

You can also use the VERNIER keys change the setting:

I. Press to enter shift mode. The CURSOR keys
now function as VERNIER keys.

2. Use () and (I) to select a setting from the list in the
MODIFY-window. '

3. Press again to exit shift-mode. The CURSOR
keys return to their standard role moving the
parameter cursor.

" Intradueing the HP 81108 2-11
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2

Toggling between GRAPHICS and TEXT screens

- determines whether the 1

TIMING FELS 1N screens can be
displayed in either - a text-based or graphzcs-] rased mode.
To toggle between text and graphics, do one of the
following:

m Press (SHIFT)MORE) (GRAPH)

® Press the softkey for the current screen a second time,

On an DU’I‘P

screen, the currently selectei parameter

‘ ING” graphics or LE
graphics are displayed in g phxcs mode,

Parameter Screen summary

212

Intreducing the HP 81104

All of the parameters and settings which coatrol
the HP 8110A are available on one of up to eight

parameter screens. The parameter screens group together

parameters which are most likely to be useri together.

The overall operating m: ades of the
instrument - triggering, pulse types,
period and triggering sources.

All the pulse timing-parameters for
Qutpuis 1 and 2.

All the pulse voltage or current levels
and impedances for Qutputs | and 2.

EXT INPUT, STROBE OUT, TRIGGER
QUT and CLX IN levels and
impedances,

Voltage and current limits (for both
outputs if fitted). ;,

4006 bit pattern data {for Both :
outputs, if fitted, and STROBE OUT).

Memory card operations.
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ST

Note

CDRFIG General instrument configuration -

HP-1B address, deskew (if fitted) and
parameter grouping.

BUTPUT 1 All timing, voltage/current and

impedance parameters for Qutput ]
dual channel instrument.

BU’I’PU’E‘ 2_ All timing voltage/current and
' impedance parameters for Qutput 2 in
dual channel instrument,

All timing, voltage/current and
impedance parameters for Qutput !. in
- a single channel instrument.

The TIMING /LEVELS and EJUTPUT 1/ OUTPUT 2 screens
are alternative pairs of screens. You can seiect which

parameter grouping to use on the CDNFIG page.

Use the TIMING/LEVELS grouping if you want to see the
timing of both outputs on one sereen. Use the QUTPUT

1/2 grouping if you want to see all the parameters for one -
output on one screen,

A more detailed guide to each parameter screen is
given in Chapter 3. “Functional Overview” provides
a cross-reference between the parameter screens and
the block-diagram of the instrument. The available
parameter screens depend on the configuration of the
instument:

TIMING LEVELS PATTERKH
GRAPHICS  GRAPHICS GRAPRICS .
+ Press softkey
N twice
TEXT TeT
[TRe-WGEET Fowrea 3 [ umite | [ PATFERN

[ I
iTro-MOCE] [TTRGIBY | [WEWCARD | [conrg )
Figure 2-3. Parameter Screens: Single Channel

introducing the HP 81108 213
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THHNG LEVELS PATTERM
QRAPHKS GRAPRICS GRAPHICS

iyt I S SN R it
’ twice
™= TEXT TEXT -
-1 TREHGDEY [ vmeme | [ievEs PATTERN |
LiTs ™1 [YRoiev | TMENCARD | [ conra |

Figure 2-4. ‘
. Parameter Screens: Dual Channel, Group Params by:
TIMING/LEVELS

TIIHG LEVELS PATTERNH
GRAPHRICS GRAPHICS GRAPHICS

' Prass sofik
i i i A

XY TEXY T
[trawSoE] [ourpor | [outrurz 1 [eatTERn |
;uonEII )
[Tunrs ] ["fREIET] [WEMcARD| [conric |
~ Figure 2-5.
Parameter Screens: Dual Channel, Group Params by:
OUTPUT 1/2

Ad]ustlng a parameter or setting
To adjust a parameter/setting on the current screen:

® Use the CURSOR keys to move the parameter cursor
oo the parameter/setting you want to adjust,

The Modify Window at the right hand side of the
display shows the value of the selected parameter, or a
list of options for the selected setting.

m Use the MODIFY knob to adjust the value of the
parameter, or to choose a different setting from the
setting-list. The selected setting is indicated by a *.

® Use the DATA ENTRY keys to enter a parameter value
directly into the Modify Window without using the
knob. Enter the value followed by the dppropr;ate unit
and then press (ENTER). :

Press CANCEL ((ZHIFTYENTER)) to cancel the data

entry, or use the cursor-left (&) key 0 backspcwe the

digit-cursor. i
® Press (SHIFT) to enter shift-mode and use the VERNIER

(CURSOR)) keys to move the digit-cursor within the

2.4 Introducing the HP 81104

o
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Modify Window. VERNIER a particular digit with the
knob or the VERNIER keys. 2

Switching the Outputs on and off

When you switch the HP 8110A on, the outputs are .
¥ switched off to protect the device under test. The LEDs
next to the Output BNC connectors indicate the Qutput

state.

QOutput 1

Press ON/OFF1 ((SHIFT)@)) to quickly switch Output 1 on
or off.

Output 2

Press ON/OFF2 ((SHIFTY)) to quickly switch Output 2 on
or off.

You can also swﬁch e:ther oul:put on or off on the
TIMING _ , ;_i.__i'.'? screens by
movmg the pdrameter cursor onto the appropriate 0H
(OFF) field and turning the knob.

Short-cut for quickly adjusting important parameters

The most commonly used parameters can be accessed
quickly using the short-cut functions above the
DATA ENTRY keys.

1. Press and the DATA ENTRY key for the
parameter you want

2. If necessary, press {1) or . (2] to indicate Whth Output
you want,

The appropriate parameter screen is automatically
selected and the parameter cursor is placed on the
chosen parameter.

3. Use the DATA ENTRY keys or knob to adjust the
parameter.

1

infroducing the HP 811048 2.5
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Operaﬁing Reference 3

Introduction

This chapter is a reference guide for operating the

HP 8110A using the frontpanel controls. It contains
information on using the 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
Frontpanel Controls

® TRG-LEV Screen

b TIfjiII\[G: Screen
® LEVELS Screen
® BUTPBT Screens
™ PATTERN Screen
N LIMITS Screen
" !'I_'_ﬁGfLEV Screen
= MEMCARD Screen

¥ CONFIG Screen

Operating Reference 3.1
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Using Help

Parameter Help

, If there are no Warnings or Errors (See “Warnings and
3 Errors™), press the 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 para.meter or
setting.

- Use the MODIFY knob or CURSOR keys to scroll through
the help information if there is more than one screen

available,
Press EXIT HELP or again to return to normal
operation,

Example - Delay parameter

Press with the parameter cursor on the value of
the pulse-delay parameter:

1 OFF Per |.86us OFF 2 IOHQD!F?‘

Dala Dala B.68ns

Widgt Widt {88 ns a B@

Leadﬁdg 2.6 ns Leadbda 2.Bns = CITF
5

TrailE =LeadE |TrailE =LeadE
LlTRlIE—-I’iIIHZf!EEI [ TIMING § [ CEUELE | [FATTERN EJ

(" PULSE DELAYS SHMODIFY ]

Adiust the Pulse Delauw.
Range:9.086 ns to 989 Ms

SPULSDELL 112 ) g ] g@
sPULS :DEL 2UMIT SiPCTIDEG!RHD ns

3 CONCEPT | JON FIELDY [SERIAL &] [ERIT HELP‘EJ

Figure 3-1. on pulse-delay parameter

3-2  Dperating Reference
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Example - Delay Format

Press with the parameter cursor on the formail of
the pulse-delay parameter:

' ) rl OFF Per L.00us  OFF 9 OEODEF?‘
‘ R s iy o F 1
) § i?ead%gg e 5&; lfraxl #Lead

TRG-HODE ) §OYTHING ] PUERLE FRTTERN )
L

e

4 FORMAT 1 a
oG oF the O HODITY)
elay. this 13 aiuaus Mlagurtd *Rbsoigée
e AR gl AL

+1.fbsoiute ~ ‘} ag Iute
ONCEFY | YOH FIELD] [SERTAL ¥} WFEL‘FEJ

\,

/s =

+ PULSE UELH‘( FEORMAT b :

T he abselute b
de. ly ln sl 5. -! te

T L A
[N TTELD) {5ERTAv. *) W“E‘I?IJ

[+ E 1 S HODIEY |
SRR il elou #s a MODIF
pnrcantagn of pulse-period, 'Thsgjuu
1| AT
o SPUEBREBIIE prgre | Al
TOHLEP TCR TTECDT [EEETEET®T EXTT FELR )
\.

TEULSE DELAY FORMAT ¢

#-Phase - elay 1n de OHODIEY)

(P’S?:e-peﬁwg = 388%:;?-:::) iﬁtsglgte

o Ll
wul$: 2 ItHOLD:PRATL

RS EELE HE TR RRE TR,

, _ TOEPT ) IO FIECD) [SERTAL W] EXiT HELFY
.

Figure 3-2. on pulse-delay format

Concept Help CONCEPT |
If there are no Warnings or Errors (See © Warnings and

Errors”), press the (HELF) key followed by the CONCEPT.
softkey to wew a short description of the HP 8110A.

Operating Beference 3-3



https://www.manualsplus.com/

Frontpanel Controls

Serial Numbers and Software Revision 2

If there are no Warnings or Errors (See “Warnings and
Errors”), press the key followed b7 the §
softkey to see a list of the installed beoards and their
‘ serial numbers followed by the software revision code of
3 the instrument’s firmware.

Warning Help WARNINGS

If a Warning condition oceurs, indicated by a flashing H,
press to see a list of the current wurning messages.

Error Queue ERRGR QU

If an Error condition eccurs, 1nd1cated by a flashing E,
press (HELP) to see a list of the current err>r messages.

3.4 Operating Reference <,
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Frontpa;iel Controls

| Fi'ontpanel Controls

Softkeys () and

T

GHET)/LOCAL

 (uELP)/AUTOSET

(GToRE)YRECALL

Use the softkeys to select the parameter screens. The -

names of the parameter screens are displayed above the
softkeys. Press to display alternative parameter

screens,

Press to enter SHIFT-mode. A flashing % indicates
that you are in SHIFT-mode. The extra functions
available in SHIFT-mode are shown in blue above the
keys.

Note that when using the VERNIER keys (CURSOR keys
in SHIFT-mode) you must press again to exit from
SHIFT-mode. o ‘

When the instrument is programmed via the HP-1B it
enters remote mode and disables the frontpanel controls.
Press the key to return to LOCAL operating mode.

Press to obtain help on the currently selected
parameter/setiing.

Press AUTOSET ((SHIFT)HELP]) to set the instrument to a

valid setting based on the actual period setting.

Press (STORE) to store the current instrument setting in
one of 9 memories.

Press RECALL ((SHIFT)STORE}) to recall a complete
instrument setting from one of the 8 memories, or to
recall the default instrument settings from memory 0.

Operating Reference 3-b
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Frontpanel Controls

MAN

DATA ENTRY

CURSOR/VERNIER

'MODIFY knob

3-8 Operating Beference

Use the key to generate a manual trigger or gate.
signal when the HP 8110A is running in TRIGGERED or
GATED trigger mode with the MRk key as the selected
trigger/gate source,

Use the DATA ENTRY keys to quickly enter a parameter
value into the Modify Window. Enter the numeric vatue
followed by the appropriate unit key.

" During the data entry you can press CANCEL

{(SHIFT)ENTER)) to cancel the entry or use the cursor-left
. (=) to backspace the digit-cursor.

Use the (SHIFT) DATA ENTRY functions indicated in blue
above the keys to quickly select a particular parameter.

Use the CURSOR keys to move the parameter-cursor on
the parameter screen. The parameter-cursor highlighis
the currently selected parameter or setfing. This
parameter or setting 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.

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

On the PAT‘E’ERN screen when the cursor is located in the
Bit-Edit window you can use the knob to scroll through
the pattern data. Modify the data with the DATA ENTRY
keys.
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Connectors

EXT INPUT

You can use an external signal connected 1o the EXT

INPUT to trigger the HP 8110A by selecting TRIGCERED

mode and Triagered byt EXT~IM on the TRG-MODE
screen. 3
You can use an external signal connected to the EXT

INPUT to gate (enable/disable) the HP 8110A by selecting
GATED mode and Gated byt EXT-IH on the TRG-MODE

screen. _

You can use an external signal connected to the EXT
INPUT to generate leading and trailing edges by selecting
EXT_WILTH mode and Width: EXT-IH on the TRG-MODE
sereen. o

TRIGGER OUT
The TRIGGER OUT signal generates an outputf pulise for

_ each puise-period generated by the HP 8110A.

You can set the ouput levels to TTL or ECL on the
‘TRG-LEV screen,

STROBE OUT
In FULSES 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 signal is synchronized fo the start
of the first pulse-period in a burst, the falling edge is
synchronized to the start of the last pulse-period in the
burst. Refer to Figure 3-5 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.
Refer to Figure 3-6 for example.

Operating Reference 3.7
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TRG-MODE Screen

¢

Y

il |

TRIGGERED BURST of

+ Single-Pulses at Outl
T~ SznglawPulses at Outy

Tra'd byt Ex‘f-IN

IOMoDIFY

2

oy

ITRE-MODEN [ TINMING | [TLEUELS™] [PATTERN]

Figure 3-3. Typical T

“MODE screen

Use the TRG ﬁﬁbﬁt page to set up the overall operating
modes of the HP 8110A. Table 3-1 summarizes the main
settings available on this screen,

Table 3-1. TRG-MODE Summary of modes

1 Trigger Mode CONTINUOUS TRIGGERED GATED EXT WIDTH
2 Pulse Mode I‘ULSES‘ BURST i PATTERN| PULSES I BURST [PATTERN PULSES! BURST | PATTERN
3 Pulse Type Single/Double RZ/NRZ Single/Double RZ/NRZ Singie/Double RI/NREZ
4 Length ] 2-65536 | 2-40961 2-66586 | 2-40061 [2-65536 | 2-a006%
& Period Source |int Osc int Osc int Osc
int PLL int PLL? int PLL
CLE-IN CLE-IN CLK-IN
6 Arming Source MAN Key |MAN Key MAN Key MAN Key
EXT INPUT | EXT INPUT LEXT INPUT EXT INPUT
pLL?
TRIGGER OUT Marks each pulse-period generated
STROBE QT NOT 7 on 1Ist i Prograre- NOT 1 on st | Program- RNOT |t on 1st] Program- NOT
USKED |1 onifasti -mable USED 1 o laat| -mable USED || on last] -mable USED
1 8et Last on ?A*?TERDE screen L

2 PLL cannot be used as Pulse and Arming source at the same time

3.8 8perating Beferance

To change a setting, move the parameter cursor onto the
setting using the CURSOR keys and modify the setting
with the MODIFY knob.
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i o | © TRG-MODE CONTIMUOUS PULZES

The following sections explain the mode combinations in
more detail.

COMTIHUOUE PULSES Mode

PERLCH SomCE:
inter nal Dre. }—"F“prmsi»-«

AR Ve ) SN g NR g B """"L__F_F—___
agrr L VS e N U\J“\I\W

(Single—Pulses?

STRUT 2 /\J\/\_/\Mf\_f\/\mw

(Double-Puises) |

TRIGGER OUT mm immi‘w“ t_Fm ""L__w_l I~

BTROBE OUT L

Figure 3-4. Timing Diagram: COHTINUOUS PULSES

Note i Figure 3-4 does not show the intrinsic fixed delays

w between the CLK IN and the TRIGGER/STROBE QUT
signals, and between the TRIGGER OUT and the main
OUTPUT 1/2 signals. Refer to Chapter 6 for the typical
values of these delays.

» Puise-periods are generated continuously

& Select between Single and Double-pulses per
pulse-period for each OUTPUT (See 8 in Figure 3-3):

: Sinale~Ful=ez Single pulse per period, delay
parameter sets delay to leading-edge
from start of period.

Fouble-Pulses  Double pulse per period,
double-delay parameter sets delay
between leading-edges of pulses.

® If the HP 81106A PLL/External clock is fitted, select
the pulse-period source (See 5 in Figure 3-3):

o internal Ozc »
o internal PLL (Higher accuracy)

Operating Reference 3-8
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DE COMTIHUOUSE BURST

. . ¢ oewt CLE-IH (External signal), synchronize to rising
or falling edge.

# TRIGGER OUT marks each pulse périod.
m STROBE OUT not used.

COMTIMUOUS EursT Mode

Burst of 3
PERION SOURCE: i i i [
intarnal 0sc. Feriod = H H :
or internal PLL 1 M [— ﬁ‘ o ¥ [
ar CLK-IN 3 H =k? k““j
H H H H H

RSN N I N N W

QLY
(Stngle-Puises) ¢

I AYAS VAV AW AN ANANAWAN AN QWY

OUTPU
(Do b te—Pulses)

TRIGGER OUY __.E"—'L__'——l_._?"'—i__.}_—l____l_.__"‘”i__.

STROBE OUT “'v'_"—/l_____i\
: i A

Ist period last period lst period

taxt pericd

Figure 3-5. Timing Diagram: COHTIMUDUES BURET

between the CLK IN and the TRIGGER/STROBE OUT
signals, and between the TRIGGER OUT and the main
QUTPUT 1/2 signals. Refer to Chapter 6 for the typical
values of these delays.

Note ﬁ Figure 3-5 does not show the infrinsic fixed delays

m A burst of pulse-periods is repeated continuously. The .
OUTPUT signal is the same as PULSES mode, bui the
STROBE GUT now marks the beginning and end of
each burst.

m Select the number of pulse-periods per burst in the
range 2 - 656036 (See 4 in Figure 3-3).

® Select between Single and Double-pulses per
pulse-period for each QUTPUT (See 8 in Figure 3:3):
Single-Pul=zes Single pulse per period, delay
parameter sets delay to leading-edge
from start of period.

3-10  Operating Reference


https://www.manualsplus.com/

Iz | | | TRG-MODE CONTIMUDUS PATTERN

Double-Fulzesz  Double pulse per period,
: double-delay parameter sets delay
N between leading-edges of pulses.

m [f the HP 81106A PLL/External clock is fitted, select
the pulse-period source (See 5 in Figure 3-3x

: 0O internal O=c 3
O intermnal FLL {Higher accuracy) .
0 ext CLE-IH (External signal}, synchronize 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.

COMTIHUCOUS PATTERMN Mode

Fattern of 3

FERIOD SOURCE: : :
tnternal Osc. mPeriod -

i | |

: ! i !

S I I T B S

! i : : :
‘ OUTPLT m 2 ’ ST : @ m/“m
oyTeuT 2 ;f ' M e . 12
TRIGEER GUT r'_l_.J——l_m ‘““L“_*L,m%""““"l___;—?____r e

i : :

[SS—"

sTRoBE ouf L8 f @ [ 2 S - B 2

- : : Figure 3-6. CONTIHUOLE PATTERM Mode
Note # Figure 3-6 does not show the intrinsic fixed delays

between the CLK IN and the TRIGGER/STROBE OUT
signals, and between the TRIGGER OUT and the main
OUTPUT 1/2 signals. Refer to Chapter 6 for the typical
values of these delays,

m A pattern of pulses is repeated continuously.

Operating Reference 3-11
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~MODE. CONTIMUCUS PATTERM

= Select between RZ and NRZ data pulses for each
OUTPUT {See 3 in Figure 3-3):

Rz A single pulse is generated in each
pulse-period with data value 1, no pulse is
generated for data value 0.

3 ' HRZ A leading-edge is generated for a 0—1 data
transition, a trailing-edge is generated for a
1—{ data transition.

= If the HP 81106A PLL/External clock is fitted, select
the pulse-period source (See 5 in Figure 3-3):

oy internal Osc

o internal PLL (Higher accuracy)

o ext CLE-IH {(External signal), synchronize to rising
. or falling edge.

PATTERN screen to set the pattern length in

® Select the P screen to program the data values
for each OUTPUT.

m TRIGGER OUT marks each puise period,

w STROBE OUT is bit-programmable, like the OUTPUTS,
in NRZ format on the PATTERN: screen.

3-12 Operating Reference
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TRIGEERED FULSES Mode

Note ﬁ

. TRIGGERED PULSES

Trg d by
ARMING SOURCE :

(Trg e by ) . ! *
ext meur T 1 T T T H )
or  MAN key ! ' : :
oUTRLT 1 | et e 3
lEMgI:*?’:‘:szs) {_/—\ pot ; 7 F_\
sutRUT 2 ¥ AVIVAN Nrd e NS
(Toub le~Puises! | : !
TRIGGER cuT [ ;
i ” ;

STROBE OUT |

Figure 3-7. Timing Diagram: TRIGGERED FULZEZ

Figure 3-7 does not show the intrinsic fixed delays
between the EXT INPUT and the TRIGGER/STROBE OUT
signals, and between the TRIGGER OUT and the main
OUTPUT 1/2 signals. Refer to Chapter 6 for the typical
values of these delays.

a Single pulse-periods are triggered by (Tr2'd bu) an
active edge at the selected arming source (See 6 in
Figure 3-3):

- FMAH Eeu on frontpanel, triggered by press or
release or both.
o ExT IMPUT (External signal) triggered by rising or
falling or both edges {See Figure 3-8}.

The HP 81106A PLL cannot be selected as the arming
source. Select COMTINUDILS PULSES mode with the PLL
as Pericd source Lo achieve the same result.

Operating Reference 3-13
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3-14 Operating Reference

 TRIGGERED BURST

ARMING SOURCE:

Trg d hys =
N .

(Trg'd By:) . ;
EXT INPUT + 4
ar MAN ey
o :
CUTPUT § | W
\ (Singla-Pulses) E—/"\ 4 N T

TETPLT 2
iflounie-Puigest.
:

TRIGGER OLT h

E Mintmum;width

STROBE OUT |

Figure 3-8.

Tlmmg Dlagram- TRIGGERED FLLSES Tr:: d b

Both

u Select between Single and Double-pulses per
pulse-period for each OUTPUT (See 3 in Figure 3-3):

,1nu1w*Pu15 =

Double~Pulses

Single pulse per period, delay
parameter sets delay to leading-edge
from start, of period,

Double pulse per period,
double-delay parameter sets delay
between leading-edges of pulses,

m TRIGGER OUT marks each pulse period.
B STROBE OUT not used. .

frncd
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TRIGGERED BURST Mode

Note n
| v

TRG-MODE TRIGGERED BURST

JTrg'd byt Gserllatar stares synchromousiy
FRHING SOURCE :
ETeg'd byt) 4—) o
EXT IneLT F ; TWMMW,,..MMW
or MAN Rey e Buegt gf 3 e “‘-\
. o L \
‘—PE! rod - \ i !
PERTOD SOURCE : - - [ S
Tnterral One. ™ [ ™1
F ; /5

— /_\,_/_ LT

(Single—Pulses) <

QuTRUT 2 f\f\M

Noukle~Pulses? H
TRIGGER OUT | "m
: i
STROBE OUT

H |
‘ist periad 12

Figure 3-9.
Timing Diagram: TRISGERED BURST Pulse—Pesiocd:
internal s

i_/ _i__ﬂ‘“—\\; N

Mwwj /;.,/ \W/ﬁ\fm\mf AWWAN

“www M j“% L#_*J R —
/————-—-—f L—‘\ _”—__l ........ —_—

lss Pemod 1ast per o

Figure 3-9 does not show the intrinsic fixed delays
between the EXT INPUT and the TRIGGER/STROBE QUT
signals, and between the TRIGGER OUT and the main
QUTPUT 1/2 signals. Refer to Chapter 6 for the typical
values of these delays.

m A burst of pulse-periods is triggered by (Trg'd by an

active edge at the selected arming source (See § in

Figure 3-3):

o MAN Keu on frontpanel, triggered by press or

release or both.

o EXT IMPUT (External signal) triggered by rising or

{alling or both edges.

o PLL (Internally triggered bursts), select the triggering

period,

® Select the number of pulse-periods per burst in the

range 2 - 66536 (See 4 in Figure 3-3).

& Select between Single and Double-pulses per

pulse-period for each OUTPUT (See 8 in Figure 3-3):

¥

Dperating Reference 3-15 '
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TRG-MODE TRIGGERED BURST

Single~Fulzss  Single puise per period, delay
parameter sets delay to leading-edge
from start of period.

Uouble-Pulzez  Double pulse per period,
double-delay parameter sets delay
between leading-edges of pulses.

Trg'd by: # FLL/LLK— N NOT synchronous to EXT IPUT
FRFENG SOURTE: = r o Puriud, 1 £ ono<m B
(Trg7d by:)
EXT INPUT

or MAR key Burst of EMM\
-Period -

PRSP EE i r} m 7 __[“‘a ;““] ﬁr'“""w

ar Cla-Tn

QUTRUT fM¥ fzu W\.

tGingle-Puisas) |

T AN AN AN u \/ \*”"*/ —

[+F)
(Doubie~Pulses) |

TRIGGER QUT ““““““L_““““'L__“'—L___:_.y /L,._.z L_,,,,J d bt
STROBE OUT “___,-—/5 /-L-i——————'"—
; H /i : : :\ i

Tist period tast period’ Y 1st peried

Tast peciod

Figure 3-10.
Timing Diagram: TRIGGERED BURST Fulse-~Fariods
internsl PLL or CLE-IH

m If the HP 81106A PLL/External clock is fitted, select
the pulse-period source (See 5 in Figure 3-3):

o internal Usc (Start of burst synchronized to trigger,
see Figure 3-9)
o imternal PLL (Higher accuracy, start of burst not
synchronized to trigger, see Figure 3-10)
O =wt CLE-IM (External signal), pulse-period
synchronized to rising or falling edge.
: i

Note i You cannot use the PLL as both Fulze-Fariod source

ﬁ and Trz'd b {arming) source at the same time.

a TRIGGER OUT marks each pulse period,

3-16 Operating Reference
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TRIGGERED PATTERH Mode

Note

TRG-

m STROBE OUT rises at th

MODE TRIGGERED PATTERN

e start of the first pulse-period

in a burst and falls at the start of the last pulse-period,.

G
FRMING SOURCE:

sl later srarts synchronsusly

(Teg“d by:} S . ’
£xt oaeur b L - - S —
o MR gy e Paltere of 2—e———— |
o PLL : : : ; : :
PERIDD SOURCE e oo | ‘
interbaLOs‘c: r_m‘i | : [f A= 1 i
i i H ;
QUTPUT b L TN B N JEEEVar N I AN
e s nf v K e o
: ; : AV ST
ourraT 2 ST T helB i FTTTTTITTT B
A1 S ; : i :
TRIcoER Ut [T | [N N S [__J——“L._._J VWS s NN
STRCBE oUT L9 e T ey b B @ T

Figure 3-11.
Timing Diagram: TRIGEZERED FATTERM Fulse-Feriad:
internal Osc

Figure 3-11 does not show

the intrinsic fixed delays

between the EXT INPUT and the TRIGGER/STROBE QUT
signals, and between the TRIGGER OUT and the main
OUTPUT 1/2 signals. Refer to Chapter 6 for the typical

values of these delays.

® A pattern of pulses is triggered by (Tra'd buw) an

active edge from the sel
Figure 3-3):

ected arming source {See 6 in

o FMAM Key on frontpanel, triggered by press,

release or both.

o EXT IMFUT (External signal) triggered by rising,

falling or both edges,

o PLL (Internally triggered patterns), select the

triggering period.

Cperating Reference 3.17
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Note

3-18  Operating Reference

FATTERM

Vv

2 Select Eetween R7Z and NRZ data pulses for each
QUTPUT (See & in Figure 3-3):

2 . A single pulse is generated in each.
pulse-period with data value 1, no pulse is
generated for data value 0.

HRZ A leading-edge is generated for a. 0—1 data
transition, a trailing-edge is generated for a
{—0 data transition.

Teg d by: # PLLATLK-IN NOT Synchronous, to EXT INPLT
FRMING SOLRCE : DELRY w n x Peried, § < n <= &
(Trg e by: ) v
I%T DT i [ S
of TR ey - Pattern of 3~ \
; ; 1
b ferios - f‘" i
PERICD SOURCE &
Tmteraat FLL ?“ '] 1 L 1 1
ar CLk-IH § H 1”"'* I
GuUTRUT L/—“\.,_m_,_m:m/—a\“m,/ 1 P B i
(R2) : H i .
oTEgT 2 {"" —‘—‘\mmm /A l l S
H :
TRIGGER OUT f -1__;'—_'3___1'——3_._.._"_.._..7/ /,,m_"lw T
: ; e
STROBE QUT m e A g o8 T

Figure 3-12.,
Timing Diagram: TRIGGERED FATTERH
Fulse-Period: internal FPLL or CLE~TH

m If the P 81106A PLL/External clock is fitted, select
the pulse-period source (See 5 in Figure 3-3):

O intermal Ozc (Start of pattern synchronized to
trigger, see Figure 3-9)

o internsl PLL {(Higher accuracy, start of patiern not
synchronized to trigger, see Figure 3-10) ;

0 oext CLE-IH (External signal), pulse-period
synchronized to rising or falling edge.

You cannot use the PLL as both Fulze—~Far-icd source
and Tro'd by (arming) source at the same time.
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TRG-MODE GRTED PULSES
®m Select the PA'E"FERN sereen to set the pattern length in
the range 2 - 4096.

B Sclect the PATIERN_ screen to program the data values
for each OUTPUT,

. m TRIGGER OUT marks each pulse period.

a STROBE QUT is blt-programmable like the OUTPUTS,
in NRZ format on the PATT

GATED PULEES Mode Saged by T L aoiiistor starss symohronously |
. ARSING SOURCE: / '
CGated bytd S O—Y s _
EXT INPLT .1F S/ /LJ‘— N
or | MAN key | \
: ! ! : i
=Feriod - H H

PERTON BOURCE .

mte‘r‘nal Osc, E—E !Mj V i-—_é ? A...m m m

SLng?e’—"uTE;SE L‘/M/W\‘—/—-\%'/m
ouTEUT W\ Mwu/ MN\N AN

(Daub i ewPuisas) :

TRIGGER OUT !"""LM__]”””" L“_J—Lw _7/ /WI_E__.I““_LWJ"_I_M

STROBE OUT :;
\ Figure 3-13,
Tlmmg Diagram: GATED PULSES Pulse—Feriod:
interrgl Dae

between the EXT INPUT and the TRIGGER/STROBE QUT
signals, and between the TRIGGER OUT and the main
OUTPUT 1/2 signals. Refer to Chapter 6 for the typical
values of these delays.

Note # Figure 3-13 does not show the intrinsic fixed delays

® Pulse-periods are Gated by (enabled by} an active level
at the selected arming source (See 6 in Figure 3-3)%

0 MAM Ked (MAN) on frontpanel, gated while pressed or
released or both,

0O EXT IMFUT (External signal) gated by h;gh low or
both levels,

Operating Reference 3-19
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TRG=-MODE GATED BURST

5 . ® Select between Single and Double-pulses per.
pulse-period for each OUTPUT (See 3 in Figure 3-3):

Sinale-Pulses  Single pulse per period, delay
parameter sets delay to leading-edge
from start of period.

[ :ubsz’ulses Double pulse per period,
double-delay parameter sets delay
between leading-edges of pulses.

Gatag ny: J L. BLLACLE-IN NOT synohronoue zo'§XT INPUT -
ARMING SOURCE s g TLAY = n ox Parred, | <=2

ar MR Ley

(Gated ky: ) R .
EXT InPUY L ,.,__/'f“ m

 Porigd- =
P{RIOB SOLJRCE

i M LA -

or * Ll IN : m”!" T
e R LN W,wf.\!f\—/““x
2 f\__f\_/"\_/"\_f\_.f\.___/ AN AN A WA

TRUT
{Daub § e~ Pu‘&!{ H
TRIGGER OUT i"*"’*l___zp*'"”l.___ [N S S pun IO Dy WPRN B P

; i i
STROBE O | . j Lo

Figure 3-14,
Timing Diagram: GATED PULZER Pulse-Pericd!
FLL or CLE-TIH

m If the HP 81106A PLL/External clock is fitted, select

the pulse-period source (See 5 in Figure 3-3):

O internal Dzc (Start of pulse synchronized to trigger,
see Figure 3-13)

o irternal FLL (Higher accuracy, start of pulse not
synchronized to trigger, see Figure 3-14) |

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

B TRIGGER OUT marks each pulse period.
@ STROBE OUT not used.

3.20  Operating Reference
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* TRG-MODE GATED BURST

- :; n::' Gated by: gt Oscillstor siarts synohromous |y
GHRTED BURET MOde BRMIAG SOIRCE § / -
. fGated by y I8
ext et e : l
B T U S— Burat af 3o :
[ ; : : !
e Fer o -

FERIOND SOURCE

internal Oss VFWW[ h xj‘ﬁ i’_'_]:,_ﬁm___r__l_._fumt ......... ;__,_mm ““““

IR - [ U R )
ouTRuT + o NN A N A AN
i Gingle-Fulses | ; : : ; :

: : ! ‘ : :
; L L N N
R AW AV AN AN AN AN AN AN AN AN AN A N
i i i 1 Il

(Doubte-Fuises) |

: | : ! !
! | : ! ! ' ;
TRIGGES UT — L et
: ; : ; : : H
STROEE QUT ,\ i }‘mm___ " : e
; ! 1 ' : /i :
" st persod Tast period’ yor period Tagt period

Figure 3-15.
Timing Diagram: GATED EURST Pulse-Pericd:
intermal Osc

Note f  Figure 3-15 does not show the intrinsic fixed delays
W between the EXT INPUT and the TRIGGER/STROBE OUT
signals, and between the TRIGGER OUT and the main
OUTPUT 1/2 signals. Refer to Chapter 6 for the typical
values of these delays.

m.Bursts of pulse-periods are Gated by (enabled by) an
-active level at the selected arming source {See 6 in
Figure 3-3):

o MAM Key on frontpanel, gated while pressed or
released or both. ‘

0 ExT IHPUT (External signal) gated while high or low
or both.

® Select the number of pulse-periods per burst in the
range 2 - 65536 (See 4 in Figure 3-3).

m Select between Sirigle and Double-pulses per
pulse-period for each OUTPUT (See 3 in Figure 3-3):
Simgle-Pulses  Single pulse per period, delay

parameter sets delay to leading-edge
from start of period.

Operating Referance  3-21
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E GATED PATTERH

3-22 Operating Referénce

Double pulse per period,
double-delay parameter sets delay
between leading-edges of pulses,

Bouble-Pilzes

' Gated by: 1

FLb TLR-IN MNOT syrwronous ta EXT TNPUT
ARMING SOLIRCE:

BELRY a n o Pariod, | ¢ n 1= 2
(Geted by:) pried e
ext et | P |
ar MR wey “ Burst ot 3 Burss of 3

—F‘erlnd-‘

—ti-'lr‘"}ﬁ"]

ALRIOD '“OUPCE
interna!
or CE..K'}N

g 2T NN VN VN N
S aWaN SNVAN SN AWAY ANVAY ANUAN I

QUTPL
iHodta~Pulsas

[T [ S B S

TRIGGER GUT “""“L_m;m““i_ e T e

STROHE LT

: ; | ; ;
it pering last period’ j3¢ puried  fast period

Figure 3-16.
Tlmmg Diagram: GRTER BURSY Fi.il..,m?er'hu:l-
internal FLL or CLE- IH

a If the HP 81106A PLL/External clock is fitted, select
the pulse-period source (See 5 in Figure 3-8):

o internal Osc (Start of burst synchrom?ed to trigger,
see Figure 3-0)

o imternal FLL (Higher accuracy, starf of burst not”
synchronized to trigger, see Figure 3-10)

o1 oext CLE-I1H (External signal), pulse-period
synchronized- to rising or falling edge.

u TRIGGER GUT marks each pulse period.

m STROBE OUT rises at the start of the first pulse- perlod
in a burst and fall§ at the stari of the last ppise period.

O
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GRTED PRTTERH Mode

TRG-MODE GATED FATTERN

® A pattern of pulses is Gated bu (enabled by) an

active level at the selected arming source (See 6 in
Figure 3-3):

o MAH key on frontpanel, gated while pressed,
released or both.

0 ExT IMPUT (External signal) gated while high or low 3
or both.

w Select between RZ and NRZ data pulses for each

OUTPUT (See 8 in Figure 3-3):

RZ A single pulse is generated in each
pulse-period with data value 1, no pulse is
generated for data value 0.

HEZ A leading-edge is generated for a 0—1 data
transition, a trailing-edge is generated for a
1--+0 data transition.

w If the HP 81106A PLL/External clock is fitted, select

the pulse-period source (See 5 in Figure 3-3):

D internal O=c (Start of pattern synchronized to gate,
see Figure 3-9)

0 imternal FLL (Higher accuracy, start of pattern not
synchronized to gate, see Figure 3-10)

O ext CLE~IMN (External signal), pulse-period
synchronized to rising or falling edge.

8 Select the PATTERN screen to set the pattern length in

the range 2 - 4096.

® Select the PATTERN screen to program the data values

for each QUTPUT.

# TRIGGER OUT marks each pulse period.
® STROBE OUT is bit-programmable, like the OUTPUTS,

in NRZ format on the ! RN screen.

Operating Reference  3-23
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ExT WILGTH Mode

3-24  Operating Reference

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

PRy Prassing the key generates a
leading-edge, releasing the key
generates g trailing-edge,

EuT~1H A rising-edge at the EXT INPUT
generates a leading-edge, a falling-edge
at the EXT INPUT generates a
trailing-edge.
s Set the threshold and impedance of the EXT INPUT on
TRG-LEV screen.

& The period, delay, and width of the output pulse are
not programmable in this mode as they are determined
by the external signal.
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TIMING

TIMING screen The TIMING screen is only available if you have two

A channels fitted to your HP B110A mainframe and you
have selected Group Farams bus TIMINGSLEVELE on the
CONFIG screen.

1 OFF Per RSN COFF 2 onaD!F?
Dels 8.08ns |Dela a.86ns

Widt 188ns (Widt igdns 1 a@
LeadEda Z.@08ns lLeadbdg Z.98ns . WY
Trailk =LeadkE {Trailt =lLeadb o

[TRG-MODE] [ TIMING I [LEUELCS | [PATTERH |

Figure 3-17. 'TIMINC{; screen, text mode

1 I— ] [ Pericd
OFF | L e .

2 l— . ] . 1 [ @@
OFF us

[TRG-AooE] [TIAING 1 [CEUECS | [EATTERN ]

Figure 3-18, TI{éi_NG_ screen, graphics mode

Use the TIMIN'G screen to view and control the
pulse-timing parameters for both channels on one screen,
If you have a single channel instrument both the timing
and level parameters are on the QUTPUT screen.

You can toggle between graphics and text mode by
pressing the TIMING softkey or (SHIFTYMORE).

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 Hidth to utwCusle, you must be in text mode
to select the parameter name with the cursor.

Cperating Reference 3-25
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TIMING

Modifying the value of a parameter

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

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

2. Modify the value with the knob,

Note that when you use the knob, the parameter range
can be restricted to prevent any warnings or errors
occuring (See “Warnings and Errors”). If you want to
set a value outside this temporary range, use the DATA
ENTRY keys or press 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.

Modifying the format of a parameter

Note #

oH/oOFF Parameter

3-26 Operating Reference

You 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 a frequency. To modify the format of a parameter:

1. If you are in GRAPHics mode, select TEXT mode with
(SHIFTJMORE}.

2. Move the cursor onto the parameter name.

3. Use the MODIFY knob to select a parameter format
from the list in the MODIFY window.

Switch the OUTPUT signal on and off.
Note that you can use the short-cut keys or

‘ to quickly toggle the OUTPUTS on and ofl.

f—
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TIMING

Pulse-period Parameter
Set the pulse-period as either Feriod or Freguency.
You can select the pulse-period source on the _TB(}_-HDDE
screen.

if you select the HP 81106A CLK IN connector as the
puise-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,
Meaz Cont The external signal is continuously
measured.

Output Deiay Parameter

i ' H H [ Delaul

OFF , :

2 (} 1 , | 283

OFF | - 1 ns
[TRG-MODE| I TIRING | [T LEVELS | [FATIERN |

e Figure 3-19.
TIMING /QUTPUT Timing parameter graphics, Delay

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

elay

[relau is the absolute delay from the start of a
pulse-period to the start of the leading-edge of the pulse.
The absolute delay is independent of the pulse-period so
the leading-edge does not move relative to the start of
the period if you change the period.

Operating Reference 3-27
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Pulse Width Parameter

3-28  Operating Reference

Delays

Delag® is the delay from the start of the pulse-period to

the start of the leading-edge expressed as a percentage of
the pulse-period. In this format if you change the period,
the leading-edge moves relative to the start of the period
in order to maintain the percentage delay.

Fhazs

Frazs is the 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 refative to the start of the period
in order to maintain the phase delay.

1 n ﬂ I uidthi
OFF |

2 ﬂ ) 1 1168
OFF | - 1 ns
[ TRG-MODE | | TIMING I [TLEUELS | | F’HTTERN!

... Figure3-20.
TPUT: Timing parameter graphics, Width

FIHING /00T

Set the width of the output pulse. There are three width
formats available, selectable in fext mode:

Width

blidt b is the absolute pulse-width measured from start
of the leading-edge to start of the trailing edge. In this
format the pulse-width is independent of changes in
puise-period and delay.

Dty

Dgtulycle is the pulse-width measured from start of the
leading-edge to start of the trailing edge expressed asa

p—

e
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TINING
percentage of the period. In this format if you adjust the

period, the absclute width is adjusted to maintain the
dutycycle,

Note that you cannot have the width format set to
Cutwlyc and the leading/trailing-edge format set to
percentage of width (LeadEd®/Trai 1E%) at the same
time.

Tralbel

1

: "’! H [Trailbell
OFF _ -
2 1 1 383
OFF ‘ ns
[TRG-MOGE | N TIMING 8 [ LEVELS ™| [PHTTERN |

e Figure 3-21.
TIMING/OUTPUT Timing parameter graphics, Trailing
Delay

Trailiralelay is the absolute delay from the start of
the puise-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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TINING

Pulse‘ Leading-edge Parameter

3-30 Operating Reference

1 n H [LaadEdgel
OFF

oFF H _l ZFEQ

[TRG-MODE | ¥ TIMING | [ LEVELS | { FHTTERN |

.. Figure3-22.
TIMING /OUTPUT Timing parameter graphics,
Leading-edge

Set the leading-edge transition-time of the pulse,
measured from 10% to 90% of pulse amplitude. Note
that the leading and trailing-edges are independently
programmable within certain ranges only, see Figure 6-1.
There are two formats available, selectable in text mode:

LegdEdg

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

Leadbds

The leading-edge transition-time expressed as a
percentage of pulse-width, In this format if you adjust
the pulse-width, the transition-time is adjusted to
maintain the edge-time as a percentage of the width,

- Note that you cannot have the width format set to

DutyCyc and the leading/trailing-edge format set to
percentage of width (LeadEd=/TrailEX) at Lt}e same
time, - .
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Pulse Trailing-edge Parameter

Set the trailing-edge transition-time of the pulse,
measured from 10% to 50% of pulse amplitude. Note
that the leading and trailing-edges are independently
programmable within certain ranges only, see Figure 6-1.

¢ There ar¢ three formats available, selectable in text 3
mode:

=Leadf

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

TrailEd

The absolute transition-time measured from 10% to 90%
of pulse amplitude. In this format the trailing-edge is
independent of the pulse-width. '

TrallEX

The trailing-edge transition-time expressed as a
percentage of pulse-width. In this format if you adjust
the pulse-width s the transition-time is adjusted to
maintain the edge-time as a percentage of the width.

Note that you cannot have the width format set to
Lt wloo and the leading/trailing-edge format set to
percentage of width {LeadEd%/Tr=i 1E%) at the same
time.
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LEVELS' screen The LEVELS screen is only available if you have two
channels fitted to your HP 8110A mainframe and you
have selected Group Farams ki TIMING<LEYELS on the

CONFIG sereen.

Of feet +£
AMplit
380 into

1 OFF Hormal {Mormal
Separate Outputs

Bl

Of fset
iy
L2

OFF 2 [©HMODIFY

+E B M
1.8

HMEI;t
5680 into S8.00

1.66
L

[TRG-MODE | [ TIMING | I LEUELE | [PATTERN |

Figure 3-23. LEVELS screen, text mode

{ [ +ev 2

OFF ¢

OFF

~161)

+18u

-18u

Amplitudel

1.08
y

| TRG-MODE | |

TIMING | I LEVELS Q| | PRTTERN |

Figure 3-24. LEVELS

screen, graphics mode

Use the LEVELS screen to view and control the
pulse-level parameters for both channels on one screen.
If you have a single channel instrument both the timing
and level parameters are on the QUTPUT: screen.

You can toggle between graphics and text mode by
pressing the LEVELS softkey or (SHIFT)MORE).

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 04§ zet/Armel it to Hiah/.ow, vou must be in
text mode to select the parameter name with the cursor.
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LEVELS

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

2. Modify the value with the knob.

Note that when you use the knob, the parameter range
can be restricted to prevent any warnings or errors
occuring (See “Warnings and Errors™), If you want (o
set a value outside this temporary range, use the DATA
ENTRY keys or press 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.

Modifying the format of a parameter

.Not;e
v

OH/OFF Parameter

You 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 a frequency. To modify the format of a parameter:

L. If you are in GRAPHics mode, select TEXT mode with
(SHIFT ) MORE).

2. Move the cursor onto the parameter name,

3. Use the MODIFY knob to select a parameter format
from the list in the MODIFY window.

Switch the OUTPUT signal on and off.

Note that you can use the short-cut keys or
to quickly toggle the OUTPUTS on and off.
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LEVELS

Mormal/Comelnnt Parameter

Note ﬁ This parameter is only available in text mode.

'Switch the QUTPUT between Hormal and Complerent

~modes, _

Horral Puilse leading-edge rises from low to
high-level, trailing-edge falls from high to
low-level. ‘ :

Complmnt Pulse leading-edge falls from high to

low-level, trailing-edge rises from low to
high-level.

eperate/Added OQutputs Parameter

Note | This parameter is only available in text mode, and if you

@ have two output channels fitted.

Switch Added output mode on and off,

Seperate Qutputs

OUTPUT 1 and OUTPUT 2 operate as entirely seperate
output channels,
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LEVELS
Fdded at Output 1
OUTPUT 1 and OUTPUT 2 signals are added together at
the OUTPYUT 1 connector. The QUTPUT 2 connector is no

longer used. You can use this mode to create complex
pulse waveforms as shown in Figure 3-25,

1 i TN 5 SN i Delay?
2 LT ,
! ' | 136
ns

42 '
OFF

|reG-mone] K TivinG | [ LEVELS | [PATTERN |

Figure 3-25. TIMING screen, Added Outputs

Note that by using FRTTERH mode you can code 3 or
4-level codes, or place spike pulses from OUTPUT CH2
on particular data pulses on OUTPUT CHI for example.
Since QUTPUT 2 is no longer used, its Impedance
parameters are no longer available {See Figure 3-26).

OFF Mormal  |Mormal P
) Sl Dutput 1 2 [OHODIFY

Qffset Y |0ffget +4.8@U ..5 39
Arplit B0 IRMplit .88l = L
4gn inta 59,80 ' Uy

[TRG-MODE | | TIMIMG | § LEVELS 1 | PRTTERN |

o Figure 3-26.
- LEVELS screen, Added Outputs text mode
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The LEVELS graphic page is also modified to indicate the
multiple levels formed by OUTPUT 1 + 2;

1 T 2 W 1+2 + zay Offseti
. OFF ,_5 BB

- 28y
iTRG MBBEE l TIF’!ING | FLEVELE 1 | PF!TTERH |

Figure 3-27.
LS. screen, Added Outputs graphics mode

¢ fzet.Pmplit,High, Low Level Parameters

3.36  Operating Reference -

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

Zet TTL

Select High and Low-level format and automaucally set
the levels to the default TTL levels:

TTL=HI  +2,58 Y
TTL-LOW +8.6 oY

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

High=Low

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

O Fa—Arel

Select 0f ¥ st and Amplitude format for the pulse
levels. Offset is measured from 0 V to the middle of

‘the pulse-amplitude. Pulse-amplitude is the difference

between the High- and Low-levels of the pulse.
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LEVELS
Set ECL
Select High and Low-level formal and automatically set
the levels to the default ECL levels:
ECL-HI -&
ECL-LiOk -1

A mY

w1
EE

These default levels are set onece and can be adjusted
afterwards by moving the cursor onto the value as
normal,

my % mR A Voltage/Current Mode

1 . This parameter is only available in text mode.

Note
R

Move the parameter cursor onto the level Units to
select between setting the pulse-levels irn Wolts or in
Ampsres.

=50 into OUTPUT Source Impedance Parameter

I  This parameter is only available in text mode.

Note
@

Toggle the OUTPUT impedance between 500 and 1kQ. If
you are using Added at Jutput 1 mode to add OUTPUTS:
1 + 2 at QOUTPUT 1, the available OUTPUT impedances at
QUTPUT 1 are 48Q and 5004, '

sa. 50 Load Impedance Parameter

Adjust the load impedance value expected at the

OUTPUT to compensate for non-50Q loads. The displayed

level-parameters are then calculated using this vakue and
' o therefore represent the levels al a non-BOG static load,
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PUT QUTPUT 1 OUTPUT 2

Output Voltage and Power Protection

Note i When an OUTPUT is switched on, the HP 8110A monitors
w the actual voitage and current levels at the OUTPUT. The
OQUTPUT is antomatically switched off if voltage levels or
power dissipation reach levels which could damage the
OQUTPUT 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 6, Outputs Table 6-1 and
Fig. 6-2,
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OUTPUT OUTPUT 1 OUTPUT 2

OUTPUT screens

The DU’I_‘PUT screen is available if you have only one

channel fitted to your HP 8110A mainframe. OUTPUT 1

and OUTPUT 2 screens are available on a two channel
instrument if you have selected Group Farang byt

BEITFUT 122 on the CONFIG screen. The EJU’I'_PUT 3
screen on a single channel instrument is identical to the
DUTPUT 1 screen shown in this section.

Per PEETTENM Horval  OFF 1 Io HODIFY
Date 18802 orf £ 1o
.aans 5 ™~ 1.60

H5 gt
[eadida s Arplif 1.880
tRaTTE” Sendt SBO into S6.80

ETRG—MGDE; JooTPuT 1) {OUTPUT 21 [ PATTERH |

Figure 3-28. UUTPU’I’ 1/ {JUTPUT screen, text mode

Per 1.88us  HNormal OFF2 !@ﬁgmf‘?

Dela 6.80n ::i--'-""__ k- .

Hide B TrP o T Bananete
Leadbdyg 2.80ns Ho Eht i.084

TrailE =LeadE 5S8R into 58,90

IRG-mooE | [ooTeuT 1} TOUTRUT Z) [ FATTERN |

Figure 3-29. OUTPUT 2 screen, text mode

Use an OUTPUT screen to view and control all the pulse
parameters for one channel on one screen. If you have
a single channel instrument both the timing and level
parameters are on the OUTPUT: screen.

You can toggle between graphics and text mode by
pressing the LEVELS softkey or (SHIFTJMORE). You move
to the timing graphics if you are currently on a timing
parameter, or to the level graphics if you are currently on
a level parameter.

¥
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&

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 0f f st FAnpl it to High/Low, you must be in
text mode to select the parameter name with the cursor.

3 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. Move the parameter cursor onto the value you want to
modify using the CURSOR keys.

2. Modify the value with the knob,

Note that when you use the knob, the parameter range
can be restricted to prevent any warnings or €rrors
occuring (See “Warnings and Errors”). If you want to
set a value outside this temporary range, use the DATA
ENTRY keys or press 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.

Modifying the format of a parametér

Note

346 Operating Reference

You can only modify the format of a parameter in text
mode, :

Many parameters can be dispiayed in different formats,

for example the pulse-period can be displayed as a period

or a frequency. To modify the format of a parameter:

1. If you are in GRAPHics mode, select TEXTimode with
(SHIFT XMORE).

2. Move the cursor onto the parameter name.

3. Use the MODIFY knob to select a parameter format
from the list in the MODIFY window.
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Pulse-period Parameter

o e

OUTPUT OUTPUT 1 OUTPUT 2

Set the pulse-period as either Feriod or Fregquency.

You can select the pulse-period source on the TB.G_-MQDE
screen,

If you select the HP 81106A CLK IN connector as the ‘ 3
pulse-period source, the pulse-pericd/frequency is
determined from the signal applied to CLK IN:

Meaz Once The external signal is measured once.
Press (ENTER) {0 measure again.

Hess Cont The external signal is continuously
measured.

Hormal/Complnnt Parameter

Note

or/oFF Parameter

This p'arameter is only available in text mode.

Switch the OUTPUT between Mormal and Complement
modes. :

Hoymal Puise leading-edge rises from low to
high-level, trailing-edge falls from high to
low-level.

Coarplant Pulse leading-edge {alls from high to

low-level, trailing-edge rises from low to
high-level.

Switch the OUTPUT signal on and off.

Note that you can use the short-cut keys or
to quickly toggle the OUTPUTS on and off.
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Output Delay Parameter

3-42 Operating Reference

1. ﬂ : H [ Delaut ’
OFF | __ '
gFF‘ ﬂ _l ‘ 2.-%3

[TRG-MODE | | TIMING § | LEVELS E | PATTERN |

Figure 3-30.
Timing parameter graphics, Delay

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

felay

['=1ayg is the absolute delay from the start of a
pulse-period to the start of the leading-edge of the pulse.
The absolute delay is independent of the pulse-period so0
the leading-edge does not move relative to the start of
the period if you change the period.

[

[»=1awh is the delay from the start of the pulse-period to

the start of the leading-edge expressed as a percentage of
the puise-period. In this format if you change the period,
the leading-edge moves relative to the start of the period
in order to maintain the percentage delay.

e

1ags

Fraze

Fhaze is the 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 period
in order £o maintain the phase delay.
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Pulse Width Para,metez_'

OUTPUT OUTPUT 1 OUTRUT 2

1 n : ﬂ [ Widtnt
OFF 11

2 i | 108
OFF | i ng
[TRG-MOOE | I TIMING | ["TEVELE | [PATTERN |

. . Figure 3-31.
TIMING /QUTPUT Timing parameter graphics, Width

Set the width of the output pulse. There are three width
formats available, selectable in text mode:

Hidih

bidt b is the absolute pulse-width measured from start
of the leading-edge to start of the trailing edge. In this
format the pulse-width is independent of changes in
pulse-period and delay.

Drest it

Dut uCucle is the pulse~-width measured from start of the
feading-edge to start of the trailing edge expressed as a
percentage of the period. In this format if you adjust the
period, the absolute width is adjusted to maintain the
dutycycle.

Note that you cannot have the width format set to
[t uluc and the leading/trailing-edge formas set to
percentage of width (LeadE4%/TraiiE%) at the same
time. “
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BUTPUT QUTPUT 1 OUTPUT 2
. Trabesl

N

S

oeF {] '-1

[Traiibely

383

FTRG-FODE] I TTHING 1 [TLEUELS ] T PATTERN |

Figure 3-32.

NG /OUTPUT

Delay

Trailinabelsy s the absolute delay from the start of
the pulse-period to the start of the trailing-edge. In this

Timing parameter graphics, Trailing

format the trailing-edge remains fixed relative to the
start of ithe pulse-period if you adjust the pulse-delay
{leading-edge delay) or the pulse-period.
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OUTAUT GUTBUT 1 0UTPUT 2

Pulse Leading-edge Parameter

r ﬂ H [LeadEdgel
OFF
=; 2_{] i | 2.00
: OFF | i ns
[TRG-MODE] [ TIAING § [ LEVELS | [PATTERH |
Figure 3-33.

TIMING /OUTPUT Timing parameter graphics,
Leading-edge

Set the leading-edge transition-time of the pulse,
measured from 10% to 90% of pulse amplitude, Note
that the leading and trailing-edges are independently
programmable within certain ranges only, see Figure 6-1,
There are two formats available, selectable in text mode:

LeadEdy

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

LeadEdy

The leading-edge transition-time expressed as 4
percentage of pulse-width, In this format if you adjust
the pulse-width, the transition-time is adjusted to
maintain the edge-time as a percentage of the width,

Note that you cannot have the width format set to

' DiptgCuc and the leading/trailing-edge format set to
percentage of width (LeadEd®/TrailEX) at the same
time, -

Operating Reference 345



https://www.manualsplus.com/

Pulse Trailing-edge Parameter

3.46 Operating Beference

Set, the trailing-edge transition-time of the pulse,
measured from 10% to 80% of pulse amplitude. Note
that the leading and trailing-edges are independently
programmable within certain ranges only, see Figure 6-1.
There are three formats available, selectable in text

_ mode:

=L eadk _

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

Trailkd

The absolute transition-time measured from 10% to 90%
of pulse amplitude. In this format the trailing-edge is -
independent of the pulse-width,

TergilEX

The trailing-edge transition-time expressed as a
percentage of pulse-width. In this format if you adjust
the pulse-width, the transition-time is adjusted to
maintain the edge-time as a percentage of the width.

Note that you cannot have the width format set to
Lot ufue and the leading/trailing-edge format set to
percentage of width (LeadEd®/TrailEX) al the same
time. '
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[ix]

 QUTPUT OUTPUT { QUTPUT 2

eperate/Rdded QOutputs Parameter

Note i Th_is parameter is only available in text mode on the
% OUTPUT -2 screen {(Compare Figure 3-28 and Figure 3-29).

e

Switch Added output mode on and off.

Seperate Dut 2

OQUTPUT 1 and OUTPUT 2 operate as entirely seperate
output channels.

Added to Outl

OUTPUT 1 and QOUTPUT 2 signals are added together at
the OQUTPUT 1 connector. 'The OUTPUT 2 connector is no
longer used. You can use this mode to create complex
pulse waveforms as shown in Figure 3-34.

1 TN C TN ] Delau?
2 Tl o

faz | : 1136
OFF M— ne
[TRG-MODE] [ TIMING ¥} [ LEVELS | [FRTTERN ]

; o . .  Figure 3-34.
TIMING /QUTPUT Timing parameter graphics, Added
Outputs
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. Note that by using PATTERH mode you can code 3 or
4-level codes, or place spike pulses from OUTPUT CH2
on particular data pulses on OUTPUT CH1I for example.
Since QUTPUT 2 is no longer used, its Impedance
parameters are no longer available (See #**<xref
UTPUT24>: undefinedxkx),

Per 1.08us HNormsal 2 QHQDIFV

Dela a.0m hs

Hidf ifans PEFEENEMI ol a5nanate
Leadbcda 2. ﬂ@n&: Amuplit 1.68U
TrailE =leadE

FTRG-MODE ] [OUTPUT 11 FOUTPUT 2] | PATTERM |

_ Figure 3-35.
' screen, Added Outputs text mode

' graphic page is also modified to mdxcate the
muitiple Eevelq formed by OUTPUT 1 + 2:

1H 2H 142 *29Y [ offsett
OFF

‘ -9.00

HE HEH - 28U Y
[TRE-MOOE | [ TIMING | [ LEVELS | [PATTERN |

| Figure 3-36.
> sereen, Added Outputs graphics mode
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oUTPUT QUTRUT { oUTRUT 2

Offzet,Amplit,Hiat, Low Level Parameters

Set and display the pulse levels in terms of either Offset
and Ampltude, or High- and Low-level. You can quickly
set TTL or ECL output levels using the Set TTL and Sei
g0l formats,

Set TTL

Select High and Low-level format and automatically set
the levels to the default TTL levels:

TTL-HI +&,58 v
TTL-LOM +B.8 mi

The default levels are set once and can be adjusted
afterwards by moving the cursor onto the values as
normal,

High—Low

Select Hiah and Low-level format for the pulse levels.

Hfz—Hmpl

Select 0f ¥ ==t and Amplitude format for the pulse
levels. Offset is measured from ¢ V to the middie of
the pulse-amplitude, Pulse-amplitude is the difference
between the High- and Low-levels of the pulse,

Set ErL
Select High and Low-level format and automatically set
the levels to the default ECL levels:

ECL-HI 858 mY

ECL-L0W -1.868 ¥

These default levels are set once and can be adjusted
afterwards by moving the cursor onto the vaiue as
normal, :
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mi % mA A Voltage/Current Mode

Note ﬁ This parameter is only available in text mode.

Move the parameter cursor onto the level Units to
select between setting the pulse-levels in ¥aliz or in
Arperas,

=00 ints OUTPUT Source Impedance Parameter

Note ﬁ! This parameter is only available in text mode.

Toggle the QOUTPUT impedance between 502 and 1kQ. If
you are using Rdded at Output 1 mode to add QOUTPUTS
1 + 2 at OUTPUT 1, the available OUTPUT impedances at
OUTPUT 1 are 48Q and 5001.

=8, 20 Load Impedance Parameter

Adjust the load impedance value expected at the
OUTPUT to compensate for non-60Q loads. The displayed
level-parameters are then calculated using this value and
therefore represent the levels at a non-50Q static load.
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PATTERN

Output Veltage and Power Protection

Note

When an QOUTPUT is switched on, the HP 8110A monitors
the actual voltage and current levels at the OUTPUT. The
OUTPUT is automatically switched off if voltage levels or
power dissipation reach levels which could damage the-
OQUTPUT circuits.

The available output levels for an OUTPUT couid
therefore be limited by external voltages, loads and the
level settings of the other QUTPUT if you are using a dual
channel instrument with Outputs added at OUTPUT 1.
Refer to Specifications chapter 6, Outputs Table 61 and
Fig. 6-2,
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RN screen

! 3-52 Operating Beference

LIPLIHTE] Addr 3 Last 8 f T
CH1 1efalpocaon G%rl?gfgz?
CH2 aljppenaoa #0bd CORE
BOTH t2apoooo
STRB 1 lolpoapBo

[TRG-MODE] [ 71

=

IMG | [ LEVELS | FPATTERH

‘ Figure 3-37. PATTERN screen, text mode

mﬂﬂﬂlﬂ fAddr __§_ Last 8 Updat &
CH1 n Upd Once
CHZ et *lpd Cont
BOTH 12 aaaan

STREB ™

ITRG~MODE ] [ TIMING | [ LEUELS | K PATTERN ]

Figure 3-38. :

N screen, graphics mode

Use the PATTER creen to edit the pattern data which
is generated when you select a FATTERM mode on the

Neote that in graphics mode you can see if RZ or NRZ data
is selected. In Figure 3-38 the outout channels have RZ
data selected while the STROBE output shows NRZ data
as always. The Hormal/Complement state of the outputs
is not shown on the PATTERN: screen.
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PATTERN

UFCRTE Parameter
UFDATE (Upd Cant)

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

1 N UFE (Hpd Once)

The pattern data at the cuiputs 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 to update the pattern once,

fddr Parameter  Adjust the address of the bit-editing window to scroli
through the data. Figare 3-37 shows the bit-editing
window located at the third bit in the pattern.

tazt Parameter  Adjust the last bit number to set the length of the pattern
in the range 2 to 4096.

Bit-Editing Window  Move the parameter cursor into the bit-editing window to
: edit individual data bits.

CH1I A S

: A to Eeset
CHzZ — i to Set
BOTH 12lelpogoop + Togale
STRE — . RoohRe

[TRG-MOBE| [ TIMING | [ LEUELS | FPATTERH |

Figure 3-39. PATTERN screen, Bit-editing window

While the parameter cursor is in the bit-edit window you
can use the knob to scroll through the data.
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QUTPUTS (CHt CHE)

Use the DATA ENTRY keys to edit the data bit at the

Cursor:

O a'@ ©

mode,

Set bif to (0, and move the bit- edxtmg window
{0 the nex{ bit.

H

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

Toggle bit without moving the bit-editing
window.

Toggle the data format between RZ and NRZ.
Note that the change is only visible in graphics

You can edit both oufput channels together in the BEQTH
pattern. This makes it easy to enter data for 3 or 4-level

codes.
UPDRTE Addr ] Last g8 KMNOB=ADDR
CH1 - Tee G125
CHZ ++i4
BOTH 1 2 Ei 884806 CHi® aisl
2TEE CHZ P aell
[TRG-MODE 1 | TIMING LEVELS | I PRTTERMN }

Figure 3-40.

PATTERN screen, Bit-editing window ECOTH

. 354 Operating Reference

Pk

E

i

BOTH | DATA ENTRY | CH
0 ® 0
1 0
2 1
3 1

1
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PATTERN.
STROBE OUT (=1RE)
Use the DATA ENTRY keys to edit the data bit at the

CUrsor:
(0} 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.

CHi cHE BoTH &TRE Block Editing Functions

Move the parameter cursor onto the pattern names at
the left hand sxde of the screen to use the block editing

functions.
CHL i FEI1l ©
CHe —d1 Fill i
BOTH 1 26B88a8 Irwert
STEE ™ First Bit

ITRG-MODE] | TIMING | | LEVELS | RFPATTERN §

Figure 3-41, PATTE_RN screen, Block editing Tunctions

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

Note i Most of the block editing functions apply from {(or at) the
ﬁ current Addr of the bit-editing window to the Lazt bit in
the pattern.

The data memory is 4096 bits long. Bits beyond the La=t
bit are not affected by the editing functions except when
you insert or delete bits,
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»

Note i

Note ﬁ

3.56 Operating Reference

Fiila
Set all bits from fiddr to Last inclusive to 0.

Fill i

Set all bits from FAddr Lo Last inclusive to 1,

Invert

Invert all bits from Addr fo Lazt inclusive,

First Bit

Set the first bit to 1, and bits 2 to Last to 0.

o=t Bit -

Set the last bit to 1, and all preceding bits to 0.

Inz Bit

Insert a bit at Acddr. The bit value is copied from the
current bit at Addr, and bits Adde to 4085 are shifted
right. Bit 4096 is lost.

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

Dl Bit

Delete the bit at Addr. Bits {Addr + 1) to 4096 are
shifted left and bit 4096 is copied.

The Last parameter is not automatically decremented,
so the length of the generated pattern is not decreased:
unless you adjust the La=t parameter yourseklf.



https://www.manualsplus.com/

PATTERN
Clock-+H

Fill bits Adde to Last with a divided clock pattern. After
pressing yvou can adjust the dividing factor (>2)
and press again to implement.

Note that the output signal is only a squarewave if you

3 are using NRZ data. You can see this best in graphics 2
mode:
SO g W s TR -
o E Last _Bit
LH | F ] beeeed b F Tnz Bit
BAOTH dreazzaoa Del Bit
BTEE ™ % Clock+H

ITRG-MODE | [ouTPUT 1} [OUTPUT 21 FPATTERN]

Figure 3-42. PATTERN Clack-+4, CH1 =RZ, CH2 =NRZ
FRES 2Nt

Fill bits Adds to Laszt with a 2"-1 Pseudo-random Binary
Sequence. After pressing you can adjust n in the
range 7 to 12 and press again to implement.

Some Hints on Editing Pattern Data

The block editing functions, apart from Insert and Delete,
do not affect data bits bevond the current l.azt bit.
Therefore you can use the fddr and Last parameters to
define the block of bits you want to edit.

Remember, however, that the La=t parameter also
defines the length of the pattern generated at the
ouiputs,
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PATTERN

358 Ogeréting Reference

Example

You are currently generating a 48 bit pattern on QUTPUT
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 UFLATE and select
Ued Dnce to prevent the data edits from affecting the
pattern currently being generated at the OUTPUT.

If M UFRD is already 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 Lazt to 20

o

If UFLATE is still active, the pattern at the QUTPUT
will now be automatically reduced to 20 bits in length.

Move the cursor to CH! to access the block editing
functions for QUTPUT 1.

Use the MODIFY knob to select Fi1l 1 from the list of
functions.

. Press to fill bits 10 to 20 with data value 1.

I UFDATE is still active, the pattern at the QUTPUT
will now change automatically.

Adjust La=t back to 48 to return the pattern length to
48,

If UPDATE is still active, the pattern at the OQUTPUT
will now return to 48 bits in length.

If necessary, move the cursor to HO JPL and press
to update the pattern being generated at the
OUTPUT (or select Upd Cont) i

RN
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LIMITS

:LIMiTS'&Heen

EISTMEE | Linits OFF 2 [OTFODIFY

High-U +386 M Hzgh U +5@5MU *OFF
o=} ~58A MY | Low—U Am N
High—R +1@ BMH High-A +1@ QMH
Low~A -18.8wA |Low-A ~18.8MA

N EIAER ETRG—LEU 1 [MEMCARD |1 [ CONFIG |

Figure 3-43. LIMITS screen

Use the LIMITS screen to set up voltage and current
limits for the pulse level parameters to prevent accidental

. damage of the device under test.

After you switch on the limits, the pulse level parameters
on the LEVELS /OUTPUT screens cannot be adjusted
outside the ranges on the LINITS page if 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 /OUTPUT pages in graphics mode and the level
bar is scaled accordingly:

+1loU

{ jjrwv 2

O 1 OFF

AMplitudel
-y L1y MU
[TRG-MODE | JOUTPUT 1} TOUTPUT 21 [PATIERM |

Figure 3-44,
Level graphics with Linit=s 0N on QUTPUT 1
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TRG-LEV

ELE=IN: Threshold +1.8U 580 HCHMODIFY
--------------------------------------- ge% EEE
TRIGGER-OUT: TIL *lUoltage

STROBE-OUT & TTL
[LInITs | TTRG-LEV § [ MEMCARD | | COWFIG |

Use the TRG
@ Set the triggering threshold and input impedance for
the EXT INPUT connector.

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

® Set the output levels for the STROBE OUT and
- TRIGGER OUT connectors. :

ext-1H Parameter  Move the cursor onto ExT-IH to quickly set the triggering
* threshold of the EXT INPUT to a TTL or ECL compatible
level.
et TTL
Set the EXT INPUT threshold to +2. %4,
You ean adjust the threshold by moving the cursor onto
" the value.
Set ECL .
Set the EXT INPUT threshold to ~1. 2%,
You can adjust the threshold by moving the cyrsor onto
the vahie, : ¥
YWoltans

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

3-60 Operating Refersnce
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TRG-LEY

=00 1910 EXT INPUT Impedance Parameter

CLk-1 r-{ Parameter
i

Note
v

Toggle the input impedance of the EXT INPUT connector
between 500 and 10 k.

The CLK-IN parameters are only available if you have the
HP 81106A PLL/External Clock module installed.

Move the cursor onte CLE-IH to quickly sel the triggering
threshold of the CLK IN to a TTL or ECL compatible
level.

et TTL

Set the CLK IN threshold to +z.5%

You can adjust the threshold by movmg the cursor onto
the value

St ECL

Set the CLK IN threshold to -1.2¥%

You can adjust the threshold by moving the cursor onta
the value.

Violt age

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

saQ 1ekQ CLK IN Impedance Parameter

w

Note

The CLK-IN parameters are only available if you have the
HP B1106A PLL/External Clock module installed.

Toggle the inbut impedance of the EXT INPUT connector
between 00 and 10 k.
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TRIGGER-DFT TRIGGER OUT Level Parameter
Set the ouput levels into 509 for the TRIGGER OUT

connector,

TTLl
High-level +2.50 V
Low-level OV

ErL

High-level -0.8V
Low-level -1.8V

sTROEE-0UT STROBE OUT Level Parameter
Set the ouput levels into 500 for the STROBE OUT

connector,

TTL
High-level +2.50V
Low-level OV

ECL

High-level -0.8 VY
Low-level -1.8YV

=g
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MEMCARD

L S —
MEMCARD screen

Filename <no_file>

Ferforv Operation

| LIMITS 1 [TRG-LEV | FHEMCAED § [ TORETS i

O HMODIFY]

.

Figure 3-46. MEMCARD screen, No card present,

Use the MEMCARD screen to:

m Store instrument settings to the memory-card.

® Recall instrument settings from the memory-card.
m Delete files from the memory-card.

8 Format a memory card.

Note that the HP 8110A uses DOS formatted
memory-cards and you cannot create or delete directories
using the HP B110A.

ir Path Current Directory Parameter

Move the cursor onto Dir Fath to change directory
on the memory-card or to view the subdirectories in
the current directory (The current directory name is
displayed next to Liir Path).

All the sub-directories in the current directory are listed
in the MODIFY window,

©MODIFY

Perform Operation Bl1BR
I LIMITS ] [ TRG-LEU | FHEFCARO N [ CONFIG |

Figure 3-47. MEMCARD screen, Dir Faih Example
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. To change directory

1. Use the MODIFY knob to select the directory name

from the list of files and diredtories in the MODIFY
window.

2. Press (ENTER ).

' O MODIFY
-

Perforv Operation

[FLIMITS | | TRG-LEV | TMEMCRRD § | COMNFIG |

. Figure 3-48.
CARD screen, Subdirectory Example

Note that when you are in a sub-directory you can
refturn to the parent-directory by selecting .. from
the directory list in the MODIFY window. .

Filenzme Filename Parameter

Move the cursor onto the Filenams parameter to view
and select a file from the current directory. Use the

MODIFY knob to scroll through the filenames listed in the
MODIFY window.

Dir Path ~B116A ©MODIFY

Jienane  HliRs1.5 . #2116851.5T
---------------------------------------------- 811as2,.87T
Parform Operation EH%EE%

[FLIMITS | [ TRG-LEV | T MEMCARD § | CONFIG |

Figure 3-49, MEM RD screen, Fil=narnz Example

3.64 Operating Reference
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MENCARD

Ferforn Operation Memory Card Operations

Caution ”

Move the cursor onto Fertorm Operat iom and use the
knob to select the operation:

Feadlard

Read the DOS file-system information from the
memory-card after inserting a new card. Press to
carry out the operation.

Fecall

Recall the selected file as the current-instrument, setting.
Press to carry out the operation.

Stmre

Store the current instrument-setting to the memory-card.

Dir Path ~B8118R T
Filename 811051.5T8 ©MODIFY

gliesy

—Hodifu Lharacters

Figure 3-50. MEMCARD screen, Store Operation

Press once to start editing the filename for the
setting in the MODIFY window. The currently selected
fitename is used as defauit.

If you do not modify the filename, the existing file will be
overwritten when you press (ENTER}.

Press to CANCEL the store operation at

any time..
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Caution w

3-G66 Operating Beference

To modify the filename

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

2. Modify a character using the knob.

3. When you have finished, press to store the
setting. .

Note that the DOS filename suffix . 5T8 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 seperate file with the same
name but different suffixes:

Table 3-2. Filename éufﬁxes

Setting Filename Suffix
Current Setting BT
Memory 1 LETL
Memory 2 LETE
Memory 9 ST

Press once to start editing the filename for the
setting in the MODIFY window. The currently selected
filename is used as default,

If you do not modify the filename, the existing file will be
overwritten when you press (ENTER).

Press to CANCEL the store operation at

any time,,
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Caution ”

MEMCARD
To modify the filename
1. Move the character cursor with the CURSOR keys.
The filename can be up to 8 characters long.

2. Modify a character using the knob.

3. When you have finished, press to store the 3
setting.

Note that the DOS filename suflixes 5Tx are added
automatically te the filenames when you store the
settings.

Delete the selected file from the memory-card. Press
to carry out the operation.

Format

Formatting a memory-card destroys any. existing files on
the card.

Format the memory-card, Press te carry out the
operation. ' &
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CONFIG

HF-1E Hddress

Porfarm Selftest

3-68 Operating Reference

[©CHODIFY

Perform Selfte&:t A1l
Group Params byt TIMING-LEUELS

FLL-Ref © Intermal T 22
Dozken 1t 8.80ns 2! 8.80ns

[LINiTS | [ TRG-LEV | [TFEMCARD | K CONFIG 1

Figure 3-51. CONFIG

Use the CDNFIG screen to:
% Set the HP-IB address of the HP 8110A.
® Perform a selftest.

u Group the puise parameters by T_ {
B T2 on atwo channel instrument,

# Select the frequency reference source and frequency
for the PLL if you have the HP 81106A PLL module
fitted. -

a Set the deskey delays for OUTPUTS 1 and 2 if you have

the HP 81107A Multichannel Deskew module fitted.

Set the HP 8110A HP-IB address in the range 0 to 30.

Perform a selftest by pressing (ENTER). You can choose
between testing the microprocessor board {(pF Board) and
the pulse signal generating boards (Signal).

If the selftest fails, a flashing E is displayed. Press
to see the list of error messages.
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CONFIG

Group Params by

Note | This option is only available if you have two Qutput
‘ w modules fitted to your HP 81104 mainframe.
: Configure the grouping of the pulse-parameters on the

user interface:

TIMIMNG-LEVELSZ

The pulse-timing parameters for OUTPUTS 1 and 2 are
grouped together on the TIMﬁNG parameter screen.

The pulse-level parameters I_"og‘()UTPUTS 1 and 2 are
grouped together on the LEVELS parameter screen.
DUTFUT 1.2

All timing and level parameters for OUTPUT I are
grouped together on the OUTPUT 1 parameter screen.

All timing and level parameters for OUTPUTS 2 are
grouped together on the QUTPUT 2 parameter screen.

" Operating Reference 3.68
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CONFIG

PLL-Fef
Note

el

=
Tt
t
113

Note ﬁ

370 Operating Reference-

* This parameter is only available if you have the

HP 81106A PLi/External Clock module fitted.

Set the frequency reference source for the PLL: .

‘Interﬂal

The internal 5 MHz reference,

CLE-IN

An external reference signal at the CLK IN {PLL REF)
connector. You can set the expected frequency of the
external reference to 5 MHz or 10 Mliz:

HP-IB Address! 22 [c‘ HODIFY

Parform Selftest: uP Board

Group Parans by: OUTPUT 1 ~ 2 B 2 12
PLL-Ref ! CLK-IN |HEEEWR=MERE

[Deskew 1t 8.80ns 2 B.88ns
(LIMITS | [TRG-LEU | [HMEMCARD | I TORFIG 1§

) . Figﬁre 3'52 .
CONFIG: screen, External PLL Reference frequency

The deskew parameters are only available if you have the
HP 81107A Muitichannel Deskew module fitted.

Set the deskew delays for QUTPUTS 1 and 2. The deskew
delays are independent of the standard pulse-delay
parameters and provide additional delay range for
deskewing in multichannel applications or to compensate
for systematic cable delays in the test se{-up.

!
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Warnings and Errors

Warnings and Errors

Note
¥

The HP 8110A has two levels of error reporting called
warnings and errors. On a single channel instrument, or a

two channel instrument with outputs Rdded &t Duteut

1, error and warning checking is always enabled unless g
vou switch it off via the HP-IB using the :SYSTem:CHECk
command,

On a two channel instrument with Seperate Duipots,
error and warning checking is automatically disabled
for a channel which is switched off. This aliows you to
ignore the settings of a channel you are not using. You
can also switch off error and warning checking via the
HP-IB.

JFE—

Maxjmum programmable range of selected parameter

Probably invalid | Probably valid| — ALl signai parameters in specification - [ Probably validi Probably invaiid
ERROR WARNING WARNING ERROR
Seiting not . Setting implemented in hardware ~ Setting not
implemented implemented

Warnings A warning is generated when the output signal could be

invalid due to a combination of worst case uncertainties
at the current settings of all relevant parameters. For
example, when adjusting the pulse width, the leading
edge, trailing edge, and pulse period settings and their
uncertainties have to be considered in order to check if
the width setting will fit. within the pulse period. Refer to
“An Example of Warning and Error Reporting”. Note that
the warning limits are therefore not fixed for a particular
parameter, but vary with the settings of the related
parameters. It is also possible that the error and warning
limits are the same, that is, a warning does not. occur
before the error Emit is reached.

If a warning occurs, the settings are still implemented in
the hardware since the worst case conditions used to

1
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Warnings and Errors

Errors

Note

AUTOSET

evaluate the warnmg limits are very unlikely to occur in
practice.

A blinking Y indicates that one or more warnings have
occured. Press to view the warning list. Multiple
warnings can exist together.

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

An error is indicated by a blinking 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 wu:h the
knob.

You can press to carry out an AUTOSET,
The instrument resets all parameters, based on the
current period setting, to remove all warning and error

- econditions,

An Example of Warning and Error Reporting

3-72 Operating Beference

1. Switch on instrument and RECALL standard settings
with (SBIFTYSTOREY0). The period is now set to 1 ps.

2. Switch on QUTPUT [ with (SHiFT) m
3. On the TIMING or DUTPUT 1 screen move the

parameter cursor onto the value of the Widih
parameter (i88n=).
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Warnings and Errors

Use the knob to make the l4idth as large as possible
(approximately 34anz)

This limit is intended to guarantee that the actual
output pulse is within specifications, for the actual
period.

The limit is calculated taking into account a worst
case combination of minimum period from the period
setting (1 p=) and maximum width from the width
setting {48 nz) together with leading and trailing
edge settings (2. 38 n=).

Note that if you now try and adjust the Leading Edge
from its current setting of 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
edge + trailing edge < period.

. Press and adust the Hidth above its warning

limit. A flashing W appears to indicate that a warning
condition has occured.

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

. Press (HELP] to see the warning message:

Trailing sdge § may cut rext pulss

7. Press again to return to the Width parameter.

Increase the Midth further to approximately 980 ns
and press to see the current warnings:

Widih 1 too close to pardcd

Trailing edees 1 mey cut riext palse

. Press again to return to the {idih parameter.
10,

Increase the Width further until a flashing error
message appears (approximately 1.10 psh

OUTFUT 18 Hidth > Pericd

Operating Reference 3.73
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374  Operating Heference

11.

You have reached the current upper error-limit of the
Widtt parameter. The setting is not implemented in
the output hardware.

Press to carry out an AUTOSET.
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HP 8110A Programming Reference

Common Command Summary IEEE 488.2

Table 4-1.
HP 8110A IEEE 488.2 Common Command

Summary

Command | Parameter Description

*CLS - Clear the status structure

*ESE | <0-2B6> iBet the Event Status Register Mask

*ESR? — Read the Event Status Register

*IDN? = Read the Instrument’s ldentification string

*LRN? - Read the complete Instrument Selting

*OPC — Set the Operation Complete bit when all pending

actions are complete
*OPT? _ Read the installed options
*RCL <0-9> | Recall a complete Instrument Setting from
memory
’RST]' — Reset the instrument fo standard settings
*SAV $1-9> |Save the complete Instrument Setting to memory
‘ *SRE <0-255> | Bet the Service Request Enable Mask

*STB? | — Read the Btatus [vte

*TRG e Trigger

TST? - Execute instrument’s self-test

"WAT — Wait until all pending actions are complete

1 See the default settings in table 4-13, at the end of this section.

HP 8110A Programming Reference 4.1
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SCPI Command Summary

SCPI Command Summary

Table 4-2, HP 8110A SCPI Command Summary

1 Value will be rounded to 50 Q or 1 k@

4.2 HP 8110A Programming Reference

Command Parameter Description
‘ARM {Trigger mode and source)
{iSEQuence [111:STARL}
[:LAYer [1]]
EWIDth )
‘STATe ONIOFF{1|0 Set/read External Width mode
[FREQuency <value> Set/read trigger frequency, when PLL (INT2) used as
source
(IMPedance < value Set/read impedance at EXT ENPUT]'
LEVel < value> Set/read threshold level at EXT INPUT
PERiod < vakie> Setiread trigger period, when PLL (INT2} used as source
SENSe EDGE{LEVel Set/read trigger on edge or gate on level
:SLOPe POS|NEG|EITH Set/read trigger slope at EXT INPUT
SO Rce IMM|INTZ{EXT|MAN | Set/read trigger source (VFO[PLLIEXT INPUT|MAN key)
1:CHANRel )
:MATH OFFPLUS Set/read addition of channels I & 2 at Output 1
Ddital
{:8TIMulus]
PATTern
:DATA[1]2{8] < stare> ,%(data} Set/read pattern data [from Bit <start>]
PRBS|{112]3] <n»,<length> Set PRBS 27-1 data
:PRESet[1{2]8} [<n>,]<length> Set preset patiern with freguency CLOCK +n
{:8TA T} OFF|ONIOj1 Bwitch PATTERN pulse-mode on or off
:UPDate OFF|ONIONCE Update the hardware with pattern data
{HIGNal{1]2)
TORMat RZ|NRZ Set/read data format of Output channel
:DISPlay
[ WINDow] )
[:8TATe! ONJOFF|ii0 Set/read frontpanet display state i,
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SCPI Command Summary

Table 4-2.
HP 8110A SCPI Command Summary (continued)
Command Perameter Description
MMEMory
{CATalog? [A:} Read directory of memory card
‘fr {CDIRectory [<name> ] ! Change directory on memory card
: COPY <source>[,A:],<dest>],A:]] Copy a file on memory card

DELete <name>>| At Delete a file from memory card

INITialize [A:{, DOS] Initialize memory card to DOS format

{LOAD

BTATe <n> . <namen> Load file from memory card to memory n

BTORe

STATe < B3, < name Btore memory 1 to memory card
OUTPati 2] )
{:8TATe) ON|OFF| 1|0 Set/read channel output stafe
:IMPeddnce
[INTernal] < valuel> Set/read internal source impedance of output
(EXTernal <value> Bet/read expected external icad impedance at output
‘POLarity NORMJINV Set/read outpui polarity
[{80URcel}
:CORRection{.I|2§ (Only if HP 81107A Deskew fitted}
:EDELay
ITIME] < value> Set/read channel deskew.

.CURRent[1]2]}

[:LEVel]

- {:IMMediate] .
itAMPLitude] | <value> Set/read channel amplitude current
OFFSet < value> Set/read channel offset current
1HIGH <value> Set/read channel high-level current
LOW < vajue> Set/read channel low-leve] current

:LIMit
, [HIGH] sSet/read maximum current limit
LOW Set/read mizmimum current limit
BTATE ON[OFF{Lj0 Enable/Disable the current limits.
FREGuency
{:CW{:FIXed] < value> Set/read frequency of pulses
AUTO {ONCE Measure frequercy at CLK IN

HoLpig!

VOLT]CURR

Switch between VOLiage and CURRent command subtrees

Y

1 The CURRent and VOLTage subsystems cannot be used at the same titne. Use the :HOLD

command to select between them.

HP 8110A Programming Reference 4-3
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SCPI Command Summary

i Table 4-2.
HP 8110A SCPT Command Summary {continued}
Command Parameter Description
[:80URce] {Continued from previous page}
:PHASe[112] < value>
[: ADJust] <value> Set/read channe! phase,
:PULSe
:DCYCle{1]2] < value> Set/read channel dutyeycle
DELay[112] < value> Set/read channet delay (to leading edge)
THOLD TIME|PRATio Hold absolute delay|delay as pericd ratio fixed with
varying frequency
TUNIT S|SEC{PCTIDEG|RAD  Set/read delay units ’
:DOUBLe{112] _
{:STATe] OFF}ON Enable/disable doubie pulses per pulse-period
:DELay < value> Set/read delay between double pulses -
‘HOLD TIME|PRATio Held absolute delay|delay as period ratio fixed with
varying frequency
(LUNIT S{SEC|PCT Set/read delay units
‘HOLDI1)2] WIDTh|DCYCle| TBELay | Hold Widthi Dutycycle| Trailing edge delay fixed with
varying frequency
:PERlod < value> Set/read pulse--;:eriod
L AUTO ONCE Measure pulse-pericd at CLK IN
YTrailingDELay[1]2] | < value> Set/read trailing edge delay
{TRANsition{1{2]
‘HOLD TIME{ WRATio Hold absolute transitionsjtransitions as width ratio fixed
with varying width/pericd
EINTE S|SECIPCT Set/read transition-time units
LEADIng] < value> Set/read leading-edge fransition
‘TRAfling <value> Set/read trailing-edge transition
CAUTG OFF|ONJONCE Couple trailing-edge to leading-edge
TRIGger{1]2]
VOLTge TTL{ECL Set/read TRIGGER|STROBE OUTput levels
TWITITh[112] < value> Set/read channel puise-width

4.4 HP 811CA Programming Reference
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SCPI Command Summary

Table 4-2.
HP 8110A SCPI Command Summary (continued)
Command Parameter Description
[:S{)Uﬂce] {Continged from previous page)}
:ROSCillator
4 50U Ree INTernal{ EXTernal { Set/read PLL reference source
3 ‘EXTernal
FREQueney | <valye> Set/read frequency of external PLL refemncel
:VOLTage[112]
[:LEVel]
[:IMMediate]
{:AMPLitude]| < value> Set/read channet amplitude voltage
(OFFSet <value> Set/read channet offset voltage
HIGH < value> Set/read channe! high-level voltage
(LW < value> Set/read channef low-level voltage
(LIMit
[:HIGH] Set/read maximum voltage Hmit
LOW Set/read minimum voltage limit
STATe ON|OFFI1|0 Enable/Disable the voltage liiaits.
:STATus
:OPERation
[:EVEN{]? Read Operation event register
:CONDition? Read Operation condition register
‘ (ENABIe Numeric Set/Read Operation enable register
:NTRansition Numeric Set/Read Operation negative-transition register
:PTRansition Numeric Set/Read Operation positive-transition register
PRESet Clear and preset status groups
QUEStionable
[:EVENt)? Read Questionable event register
:CONBition? Read Questionable condition register
JENARle Numeric Set/Read Questionable enable register
v :NTRansition Numeric Set/Read Questionabie negative-transition register
:PiRansition Numeric Set/Head GQuestionable posifive-transition register

1 Value will be rounded to 5 MHz or 10 MHz.

HP 8110A Programming Reference 4.5
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SCPI Command Summary

. Table 4-2.
HP 8§110A SCPI Comumand Summary {continued)
Command Parameter Description
BYSTem
:CHECK
[:ALL} .
[:STATE] ONIOFF Switch error checking on and off
:ERRor? ) Read error queue
KEY Numeric Simuiate key press or read last Key pressed
:PRESet . no function )
:SECurity Block data Set/read complete instrument
[:STATR] ONIOFF Switch security on and off
SET Biock data Set/read complete instrument setting
(VERSIon? Read S8CPI compliance version
:WARNing
1;COUNt}? Read number of active warnings
:STRing? Read active warnings as concatenated string
‘BUFFer? Read maximum possible length of concatenated string
TTRIGger {Pulse mode and period source)
[:5EQuence [1}:5TARt]
{COUNL <value> Set/read number of triggered pefiods to be generated per
:ARM eventl
:IMPedance <value> Set/read impedance at CLK IN2
:LEVel < value> Set/read threshold level at CLK IN
18SLOPe POS|NEG Set/read trigger slope at CLK IN
SOURce IMM{INT{1})]INT2{EXT { Set/read trigger source (IMM|VFO{PLLICLE IN)

1 BURST or PATTERN length
2 Value will be rounded to 50 § or 1k}

4-6 HP 8710A Programming Reference
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SCPI Command Summary

Firmware Anomalies of Revision 02.02.00
{. Condition: PLL as period source, period >999 ms

Anomaly: When period source is switched from PLL

to internal oscillator, the frequency is not reset on the
1 display but the {requency changes to 1 Hz. No error
signal or warning is generated.

Solutiorn: Set the required frequency before or after
switching away from the PLL

2. Condition: Channel 1 off, Channel 2 on, amplitude =
max 4

Anomaly: Channel 2 amplitude display can be set
above max, e.g.: ‘

>10.2 Vpp (50 @ into 50 Q)

>18.4 Vpp (1 k@ into 50 @)

Solution: Switch Channel I on, Channel 2 then
operates correctly and it is no longer feasible to set
excessive voltages in the display.

3. Condition: Remote control, external clock

Anomaly: Conflict between measurement of ext
frequency and HP-IB process.

Solution: Select “measure once” mode. The command
sequence is:

“:SOUR:FREQ:AUTO ONCE"  [This stops continu-
ous measurernent

".DIG:PATT ON¢ 1Selects mode, in this
' case, patiern mode
*:TRIG:30UR EXT2" . 1Selects external clock

as period source
" ARM:SOUR IMM" ISelects conlinuous
operation

HP 8110A Programming Reference 4.7
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SCPI Command Summary .

4.8 HP 8110A Programming Reference

" :SOUR:FREQ:AUTO ONCE"

IThis command ini-
tiates a stngle mea-
surement. It should
thergfore be repeated
whenever it is neces-
sary to measure the
ext frequency

Condition: Programming trailing delay via HP-IB

Anomaly: No reaction to the command

“:SOUR:PULS:TDEL <value>"

Solution: First send the command

“:SOUR:PULS:HOLD TDEL”
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Status Model

Status Model

Overview

%

QLESt ionable Status

Voltage warring
Current Harning
Timing warning

Freguency warning

Operation Complete

Query Error

Bevice Dependent Errce
Lrecurion Error
Command Error
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Figure 4-1. HP 8110A Status Groups

The HP 8110A has a status reporting system conf'orming
to IEEE 488.2 and SCPIL. Figure 4-1 shows the status

~groups available in the HP 8110A. Each status group is

made up of component registers, as shown in Figure 4-2.

HP 8110A Programming Reference 4.8
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Status Model

&
Conditran Transition Lvent Erable
Regrster ~ Filters Register Register

\ : NS .
Hartusre ol ] o : Summav'y
. ol i :
Fi ggwarc : H Bit

candition

!
!
Lod

é " Latohed
PTR NIR

Figure 4-2. Component registers in a Status Group
Condition Register

A condition register contains the current status of the
hardware and firmware. It is continuously updated and
is not latched or buffered. You can only read condition
registers. If there is no command to read the condition
register of a particular status group, then it is simply
invisible to you.

Transition_ Filters

Transition filters are used to detect changes of state in
the condition register and set the corresponding bit in the
event register. You can set transition 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 fransition filters
or records status events. Querying (reading) the event
register clears it, as does the *CLS command. There is
no buffering, so while a bit is set, subsequent transition

- events are not recorded. Event registers are read-only.

%

Enable register
The enable register defines which bits in an event register
are included in the logical OR into the summmary bit. The
enable register is logically ANDed with the event register
and the resulting bits ORed into the summary bit. Enable

416 HP 61704 Programming Hafersncé
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Status Byte

Status Model

registers are read-write, and are not affected by *CLS or
querying.

Although all status groups have all of these registers, not
all status groups actually use all of the registers. "Table 4-3
summarizes the registers used in the HP 8110A status
ZIoups.

Tabie 4-3.
HP 8110A Status Groups - Registers Used
Btatus Group Registers In Group
CONDition | NTR| PTR | EVENt | ENABLe
QUEStionable N4 N i Ni
()I’Eilation1 X X X X X
Standard Event Status X X % i 2 y/ 3
Status Byte X s bas \/4 \/5

1 Present, but not used, COND and EVEN always 0.
2 Use #ESRY to query.

3 Use #ESE to set, %ESE? to query

4 Use *8TBT to query

5 Use #SRE to set, *SRE? to query

The status byte summarizes the information from all

other status groups. The summary bit for the status

byte actually appears in bit 6 (RQS) of the status byte.
When RQS is set it generates an SRQ inferrupt to the
controller indicating that at least one instrument on the

bus requires attention. You can read the status byte using

a serial poll or *STB?,

HP 8110A Programming Reference 4.11
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Status Medel

Standard Event Status Group

4-12  HP 8110A Programming Reference

Table 4-4. Status Byte bits

Bit Description

fan)

Unused, always 0

Unused, always O

Unused, always ¢

QUESTionable Status Summary Bit

MAV - Message AVailable in output buffer]

Standard Event Status summary bit
RGOS - ReQuest Service
OPERation Status summary Bit, unused

=3 (. b FOUOFDD e

Table 4-5.
Standard Event Status Group bits

Bit Desceription

0 |Operation Complete, sét by *OPC

Unused, always 0

0o e

Query Error

o

Device Dependant Error

Execution Error

Command Error

Unused, always O

o jor pe

Power On

i
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OPERation Status Group
This Status Group is not used in the HP 8110A.

%
A
'

Statas Model

Table 4-6. OPERation Status Group bits

Bit

Description

Upused, always 0

Urnused, always 0

Enused, always O

Unusged, always D

Unused, always 0

Pnused, always &

(=0 =1 I PN

Unused, aiways 00

=]

Unused. always O

o6

Unused, always 0

Unused, always 0

10

Unused, abways 0

11

Unused, always 0

12

Usnused, always 0

i3

Unused, always 0

14

Unused, always 0

15

Always 0

HP 8110A Programming Reference 4-13
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Programming Trigger Modes

QUEStionable Status Group

Table 4-7, QUEStionable Status Group bits

2
=

QUEStlonable

Voltage warning

Current warning

Time warning

Unused, always 0

Unused, always

Frequency warning

Unused, always 0

Unused, always §

Unused, always &

@ lee [~ j o s 0[R2 [ |2

Unused, always 0

[
@

Unused, always 0

Unused, always 0 . )

[y
-

b
no

Unused, always 0

[
“w

Unused, always 0

=
=

Unused, always 0

[
e

Always 0

The QUEStionable Status group is used to report warning
conditions amongst the voltage, current, puise timing and
frequency parameters. For more information on warning
conditions refer to “Warnings and Errors” in Chapter 3.
Warnings occur when a parameter, although not outside
its maximum Hmits, could be causing an invalid signal

at the output bececause of the actual settings and
uncertainties of related parameters,

4.14 HP 8110A Programming Refersnce
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Programming Trigger Modes

:AFM Event detection layer

TFoenal? (P 811064 PLL)
Efemsll (EXT REUT—]|
MANusl (MAN key) ~

TEEGger Event detection layer

ARM:SOURcs THMediaos (ttrrmal VED) ARM;FENGo EDGE (Tiggersd) ——— wo
} LEV {Daed) ARMED? bt

Programming the HP 8110A Trigger Modes

TRIGRecSOURee QiMedinte (Enterval VEC)
INToenal2 (4F §1106A PLL)——— 5
EXTornsid (CLE. DN HP 811064)-1

TRIGRer:COUNtn

Figure 4-3. HP 8110A ARM-TRIGGER model

You program the comprehensive triggering capabilities
of the HP 8110A using the SCPI :ARM and :TRIGger
subsystems. Using these two command subsystems you
can program the operating modes of the instrument

which are set up using the _TR:_G:-—PE:DDE_ screen on the

frontpanel.
Use the :ARM subsystem to

select the

overall triggering mode of the instrument
(CONTIHODUS, TRIGGERED,GRTEL,EXT WIDTH), and the
TRIGger subsystem to select the pulse-period source,
triggering and number of pulse-periods per :ARM event

(BLRET or FATTERH length).

hl3

¥
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Programming Trigger Modes

o COMT IHUOS

TRIGGERED

Note i

GRTED

I

ExXT WIDTH

Set COMTIHUOUS mode by ARMing the HP 8110A from its
internal oscillator:

. :ARM:50URce IMMediate Arm from tnlorral ose.

Set TRIGGERED mode by ARMing the HP 8110A on edges
from the EXT INPUT:

+ARM:S0URce EXTernall Arm from EXT INPUT

1ARM: SENSe EDGE Arm on edge
1ARM:8L0Pe POSitive Arm on positive edge
sARM:LEVel 1V Set EXT INPUT threshold

If you have the HP 81106A PLL/External Clock fitted,
you can also ARM the HP 8110A from the PLL and set
the frequency (or period) of the PLL to the required
triggering rate:
tARM: S0URce INTernal?2 Arm from HP 811064 PLL
:ARM:SENSe EDGE Arm on edge

:ARM:SLOPe POSitive Arm on positive edge
:ARM :FREQuency <value> Set PLL frequency

The HP B1106A PLL (INTernal2) cannot be used as
:ARM:SOURece {triggering rate) if it is already being used
as :TRIGger:SQURce {pulse-period source).

Set ZATED mode by ARMing the HP 8110A on levels from
the EXT INPUT: -
tARM:50URce EXTernall Arm from EXT INPUT

:ARM:SENSe LEVel Arm on signal level
:ARM:SLOPe POSitive Arm on positive level

Set EXT WIDTH mode using the :EWIDth[:5TATe]
command: ‘

R
tARMEWIDth ON Switch on EXT WIDTH mode

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

416 HP 8110A Programming Reference
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FLULSES

Note

. BLUREST of

PRTTEEH

Programming Trigger Modes

Set, PULSES mode by setting the :TRIGger: COUNt to 1 s0
that a single triggered pulse-period is generated for every
ARM event. The trigger source sets the pulse-period:

:TRIGger: COGHt 1
:TRIGger: SO0URce INTernall
:DIGital :PATTern OFF

Single pulse-period per ARM event.
Pulse-period from internal psc.
Disable pattern data

Table 4-8.
Pulse-period sources set by :TRIG:SOUR

Pulse-period source :TRIGger:SOURce
imternal oo, [INTernaljl]
HP 81106A PLL INTernal2
HE 81108A TLE TH [EXTernal2

The HP 81106A PLL (iNTernal2) cannot be used as
‘TRIGger:SOURce (pulse-period source) if it is already
being used as :ARM:SOURce (triggering rate).

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

Set BUEST of mode by setting the :TRI1Gger:COUNt
to the burst count required, The trigger source sets
the pulse-period for the pulses within the burst (See
Table 4-8).

:TRIGger: COUNL 16

1 TRIGger :S0URce INTernall
:DIGital:PATTern OFF

Burst of 16 pulse-periods
Pulse-period frow internal ose.
Disable pattern data

Set PRTTE®H mode by setting the :TRIGger:COUNt to the
pattern length required, and switching on digital pattern
data. The trigger source sets the pulse-period for the data
pulses (See Table 4-8):

:TRIGger : COUNt 512
:TRIGger : S0URce INTernall
:DIGital:PATTern ON
:DIGital:S51GNali:FORMat NRZ

Pattern length 512
Pulse-period from internal osc.
Prnable patiern data

Set OUTPUT I data to NRZ

HP-8110A Pregramming Reference  8-17
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Programming Trigger Modes

Command Dictionary

Form

Parameter
Parameter Suffix

Functional Coupling

Value Coupling

Range Coupling

*RST value

Specified Limits

The following reference sections 1ist‘ the HP 8110A
commands in alphabetical order. In addition to a
command description, the atfributes of each command

- are described under the following headings. Not all of

these attributes are applicable to all commands.

Set - 'The command can be used to program

the instrument
Query The command can be used to mterrogate

the instrument. Add a 7 to the command
if necessary.
Event The command performs a one- off a(‘tlon

The type of parameter, if any, accepted by the command.
The suflixes which may follow the parameter.

Any other commands which are 1mphcmiy executed by
the command,

Any other parameter which is alsg changed by the
command. '

Any other parameters whose valid ranges may be
changed by the command.

The value/state following a *RST command.

The specified limits of a parameter. i

4-18  RP 81104 Programming Beference
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Programming Trigger Modes

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

Example Example programming statements which assume:

w HP BASIC 5.0/5.1/6.1
; m HP-IB Interface Select Code = 7
a HP 8110A HP-IB Address = 10

HP 81104 Programming Reference 4-19
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: ARM:EWIDth:STATe
Form = Set & Query
Parameter ON}OFF|116-
*RST value OFF

Description  This command enables the EXT WILTH trigger mode
available on the TRG-MODE screen using the frontpanel.
When EXT WIDTH mode is switched on, the rest of the
:ARM and :TRIG system is disabled.

In EXT WIDTH mode a signal applied to the EXT INPUT
determines the width and period of the cutput signal(s)
from the HP 8110A. You can still control the edge
transition-times and levels of the output signal(s).

420 HP B110A Programming Reference
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:ARM:FREQuency

:ARM:FREQuency

Form  Set & Query

iParameter  Numeric

Parameter Suffix  HZ with enginecring prefixes, or MHZ is Megahertz,

*RST value 100 kHz
Specified Limits  See “:ARM:PERiod”

Description  Use this command to program the frequency of the

' HP §1106A PLL (INTernal2) when it is used as the
:ARM:SDURce for internal triggering of pulses, bursts or
patterns.

If you are using the PLL as :TRIGger :50URce
to set the pulse frequency, use the
[:S0URce] : FREQuency [:CW|:FIXed] command.

Example To set up bursts of four 100 MHz pulses occurring at a
: burst-rate of 10 MHz:

QUTPUT 710;":TRIG:SOUR INT"  Select infernal osc. as pulse-
period source

DUTPUT 710;":FREQ 100MHZ™ Set pulse frequency to 100 MHz

QUTPUT 710;":ARM:SOUR INT2" Select PLL as triggering source

QUTPUT 710;":ARM:SENS EDGE" Sense edge of PLL signal

QUTPUT 710;":ARM:FREQ 1QMHZM  Set triggering frequency to 10 MHz

QUTPUT 710;":TRIG:COUNT 4" Get burst length to 4

HP 8110A Programming Reference 4-21
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:ARM:IMPedance
Form
Parameter
Parameter Suflfix
*RST value
Specified Limits

Description

Example

Set & Query
Numeric

OHM with engineering preflixes, or MOHY is Mégaohms.

50 Q
50 Qor 10 kQ

Use this command to program the input impedance of the
EXT INPUT connector. Note that only two settings are
available, If you {ry t¢o program any other value, it will
be rounded to one of the specified values

OUTPUT 710;*:ARM:IMP 500HM" Set EXT INPUT impedance to
&0 Q

OUTPUT 710;":ARM:LEV 2.5V" Set FEXT INPUT threshold to
25V

g

4.22 HP B110A Programming Reference
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ARM:LEVel

:ARM:LEVel
Form
ﬁ Parameter

Parameter Suffix

*RST Value.

Specified Limits

Description

Example

Set & Query

Numeric

V with engineering prefixes.

+1.0V
10Vt +10V

Use this command te program the triggering threshold of
the EXT INPUT connector.

OUTPUT 710;":ARM:IMP HO0HM" Set EXT INPUT impedance to
509

QUTPUT 710;":ARM:LEV 2.5V" Set EXT INPUT threshold to
28V

HP 8110A Programming Reference  4-23
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.ARM:PERiod
Form
Parameter
Parameter Suffix
*RST value
Specified Limits

Description

Example

Set & Query

Numeric

5 with engineering prefixes.

10.00 ps

6.65 nsto 999 s

Use this command to program the period of the
HP 81106A PLL (INTernal2) when it is used as the
:ARM:30URce for internal triggering of pulses, bursts or

patferns.

If you are using the PLL as :TRIGger :30URce use the
[:50URce] :PULSe: PERiod command to set the pulse

period,

To set up bursts of four 10 ns pulses occurring every

100 ns:
QUTPUT 710;":

CUTPUT T710;"
GUTPUT 710;"
SUTPUT 71037
OUTPUT 71030
QUTPUT 71037

4-24 HP 81104 Programming Beference

TRIG:SUUR INT™

:PER 1ONS"

(ARM:SOUR INT2"
T ARM: SENS EDGE"
+ ABM:PER 100ns"
: TRIG:COUNT 4"

Select internal osc
period source

Set pulse period to 10 ns

Select PLL as triggering source
Sense edge of PLL signal

as pulse-

St triggering period to 100 ns

Set burst length to 4

i
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:ARM:SENSe

Form
! Parémeter
*RST value

Description

Set & Query
EDGE|LEVel

EDGE

Use this command to select TRIGGERED or GATED mode
by choosing whether the HP 8110A arms on the edge(s) 4
or level of the arming signal.

When sensing edges, the HP 8110A triggers when

the arming signal crosses the selected threshold level
{:ARM:LEV) in the selected direction (: ARM:SLOP). This
corresponds to the TRISGERED mode selected on the
TRG-MODE screen when using the frontpanel.

When sensing levels, the HP 8110A triggers as long as
the arming signal is above (: ARM:SLOP POS}, or below

(: ARM:SLOP NEG) the selected threshold level (: ARM:LEV).
This corresponds to the GRTED mode selected on the
TRG~MODE screen when using the frontpanel.

“HP B110A ngrammin'g Reference 4.25
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:ARM:S1.0Pe

Form

Parameter

. *RST value

Description

Set & Query

POSitive|NEGative|EITHer

" POS

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 negative 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 fo select '
whether the HP 8110A triggers during the positive or
negative eycle of the arming signal.

4.26 HP 8110A Programming Reference
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. ‘ :ARM:SOURce

:ARM:SOURCce

Form  Set & Query

{Parameter  IMMediate|INTernalf1}liNTernal2|EXTernal[1]IMANual

- *RST value IMM

Description  Use this command to select the triggering mode of the
HP 8110A by selecting the source of the arming signal:

Triggering sources

Table 4-8.
and modes set by :ARM:SOUR

Triggering source

ARM:SOURCe

Mode

internal 0s5C.
HP 81106A PLL

EXT INPUT

MAN key

IMMediate{INTernal[1]
IN'Ternal?

EXTernall

MANual

COMT IHUGHS

ITRIGEEREMGATER bur FLL
YTRIGGEREDGHTEDR but EXT IN
ITRIGGEREMGRTED byt MAHKey

1 Use :ARM:SENSe EDGE|LEVel to choose between THIGGERED and GATER

HP 8110A Progreamming Reference 4.27
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:CHANRnel:MATH

Form
Parameter

*RST value

Description

- Set & Query
OFTF|PLUS

. OFF

Use this command to enable or disable channel addition
in an instrument with two HP 81103A Output channels
installed, With :CHAN:MATH ON the signals {rom both

channels are added at QUTPUT 1. OUTPU"" 2 is not used.

This aliows you to for example

® Generate 3 and 4 level waveforms

# Simulate single or repeated glitches

® Generate pulse transitions with a step-change in
slew-rate

= Simulate overshoot and undershoot

For levels and amplitude values which can he added
in the channel addition mode, refer to Chapter 6
Specifications, Outputs Table 6-1 and Figure 6-2.

i
t

W
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:DIGital[:STIMulus}:PATTern: DATA[1/2|3]

:DIGital[:STIMulus]:PATTern: DATA[1|2|3]

Form
i Parameter

*RST value

Description

Set & Query

[<start>,] <data>

Table 4-10. *RST PATTERN data

Channel Default
(11213} Description Bit 1| Bit 2| Bits 3 to 4096
1 CH1 (OUTPUT 1) 1 0 0
2 {CH2 (OUTPUT 2) 0 1 0
3 |{STRB (STROBE OUTY| 1 0 0

Use this command to set or read the pattern data of

one or all channels starting from Bit'l. (Note that the
optional<start> parameter is ignored by the HP 8110A if
vou use it). The <data> is an arbitrary block of program
data as defined in [EEL 488.2 7.7.6.2, for example:

#1541213

# Start of block :

1 Length of the length of the data
b Length of the data

41213 5 bytes of data
#2161060100010001000

# 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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:DIGital{:STIMulus]: PATTern: DATA[1]2(3]

. Examples
DIG:PATT:DATA #1541213

The HP 8110A uses each byte of data set one Bit in
the pattern memory. If you don’t specify a particular
charnnel, the lowest three bits of each byte are used to
set all three channels, and the top Ave bits are ignored.
Note that you can therefore use the ASCII characters
‘0°,°1°,'2” and 3" to program QOutputs 1 and 2 in binary
with STROBE =0 {or ‘4','5’,‘6, and ‘7" for STROBE=1}

DATA STRB CH2 CHI
ASCH IGNORED USED | STROBE OUT | OUTPUT 2| OUTPUT 1

D7 Dé D5 14 D3ID2 D1 DO
11 6

-
[T S S v o
I I
[ )

P

R - B e S S e
S D o O o
— o D
R R~

[= R = i =

[ )
ek e G R D

Programming Example:

DUTPUT 716;":ARM:SOUR IMM" Lt CONTINUOUS mode
QUTPUT 710;":DIG:PATT:DATA #1541213" Sel up patlern data for all
' channels
OUTPUT 710;":TRIG:COUN 5 Set pattern length (last bit)to
' 5
QUTPUT 710;":DIG:PATT ON“ Switch on PATTERN mode

4.30 HP 8110A Pnigr’amming Reference
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:DIGital[:STIMulus]:PATTern:DATA[1/2|3]
:DIG:PATT:DATAZ #1501011

I 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 ‘0’ to set
individual bits to I and O:

DATA STRB 1 CH2 (8313} 1
ASCI ICNORED 1LSB STROBE OUT* [OUTPUT 2 OUTPUT 1
D7 D6 D5 D4 D3 B2 D1 DO
0 g &t @ 1 0 0 0 0 X o X
1 O & 1 1 0 0 0 1 X 1 X
0 0 1 1 1 0 0 0 0 X 1} X
1 O 11 1 0 0 O ] X 1 X
1 0 1 1 1 o 6 0 H X 1 X
1 X indicates that the bit remains unchanged
Programming Example:
QUTPUT 710;':ARM:SOUR IMM" Set CONTINUOUS mode
DUTPUT 710;":DIG:PATT:DATA3 #1501011"  Setup paticrn data for STROBE
channel
OUTPUT 710;":TRIG:COUN & Set pattern length (last bit}lo
5 .
(QUTPUT 710;":DIG:PATT ON" Switch on PATTERN mode
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L]

:DIGital{:STIMulus]:PATTern:PRBS[1|2|3]

Form
Parameter
*RST value

Specified Limits

Description

Example

Set

<n>,<length>
Not applicable

<n> 7 to 12 (integer)
<length> 1 to 4086 (integer)

Use this command to set up PRBS data starting from bit
1. The parameter <n> is used as the basis to generate a
2n—1 PRBS. The parameter <length> determines how
many bits of the PRBS sequence are used. If <length> is
longer than the PRBS, the PRBS is repeated as necessary
to achieve the required length,

To set up a repeating 21°—1 PRBS on QUTPUT 1;

QUTPUT 710;":ARM:SOUR IMM® Set CONTINUOUS mode
QUTPUT 710;":TRIG:COUN 1023 Set pattern Zéngm {last bit)to
1023
OUTPUT 710;":DIG:PATT:PRBS1 10,1023" Set up PERBS-on OUTPUT 1
QUTPUT 710;":DIG:PATT ON" Switch on PATTERN mode
4
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:DIGital[:STIMulus]:PATTern:PRESet[1|2]3]

:DIGital[:STIMulus]:PATTern: PRESet[1|2(3]

Form
| Parameter
*RST valune

Specified Limits

Description

K - Example

v

Note

Set

<n>,<length>

Not applicable

<N 1 to 2048 (integer)

<length> 1 to 4086 (integer)

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

data is selected). The parameter <iength> determines

the length of the sequence.

n=2 Sequence = 101010101010101....

n=4 Sequence = 110011001160110....

n=6 Sequence = 111000111060111....

n=8 . - Sequence = .111100001111000....

and so on.

To set. up a CLOCK-+4 squarewave on STROBE OUT:
QUTPUT 710;":TRIG:COUN 4096 Set pattern length (Qast bit) to

4096

OUTPUT 716¢;":DIG:PATT:PRES3 4,4096" Set up CLOCK:4 on STRB
QUTPUT 710;":DIG:PATT ON" Switch on PATTERN mode

To produce a CONTINUQUS squarewave the patiern
length must be a multiple of (wice the selected divider, in
this case a multiple of 8.
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:DIGital[:STIMulus]:PATTern[:STATE]
Form  Set & query
Parameter ON|OFF

*RST  OFF

Description  Use this command to enable and disable FATTERH mode.
: Use :TRIG:COUN to program the length of the pattern,
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:DIGital[:STIMulus}: PATTern: UPDate

:DIGital[:STIMulus]:PATTern:UPDate
Form Set& query
T Parameter ON|OFFIONCE

*RST ON

Description  Use this command to enable and disable the automatic
updating of the pattern generating hardware following
a 'DIG:PATT:DATA command. Disable the automatic
updating if you want to set up new pattern data in
the HP 8110A without affecting the pattern which is
currently being generated. You can then update the
hardware with the new pattern data by sending a
:DIG:PATT:UPD ONCE cogmmand.
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L

:DIGital[:STIMuluS] :SIGNal[1|2]:FORMat
Format Set& Que_ry
Parameter RZNRZ
Range Coupling Period'; Frequency

*RST value RZ

Description  Use this command to set and read the data format of _
channels 1 and 2 when using PATTERH mode. If you don't
specify a channel number in the command, channel 1 is
assumed.

RZ : Return to Zero. An RZ pulse is 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%
dutyeycle is generated for each "1’ in the
data. You can vary the edges and levels
of the pulse, ’ '

Example

QUTPUT 710;":DIG:8IGN:FORM NRZ" Set channel I data formal to
: NRZ
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:DISPlay[: WINDow][:STATe]

:DISPlay[: WINDow][:STATe]

Form
4
{Parameter

*RST value

Description

W

Note

Example

Set & Query
ONJOFFi1|0
ON

This command is used to turn the frontpanel display 4
on and off. Switching off the display improves the
programming speed of the instrument.

*RST switches the display back on. Use :SYSTem:PRESet
to perform an *RST without switching the display back
on.

QUTPUT 710;"*:DISP OFF"  Swilch off the frontpanel diplay
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:MMEMory:CATalog?
Form  Query
Parameter [*A:"]
*RST value  Not applicable
Description  Use this command to get a listing of the contents of the

Note
'

currently selected directory on the memory card. As
there is only on memory card slot, the parameter A: is
optional. The information returned is:

<bytes_used>,<bytes_free>{, <file_entry>}

<bytes_used>> The total number of bytes used on the
memaory card. '

<bytes_free> The total number of bytes stil available
on the memory card.

<file_entry>  String containing the name, type and size
of one file:

Y« file_name>, <file_type>,<file_size>"

¥ The <file_type> is always blank.

B A directory name has <file_size> = 0
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:MMEMlory:CDIRectory

:MMEMory:CDIRectory

Form
lgi‘Pau'aln:tei:e'r
*RST vahie

Description

Examples

Event

{“directory._name”}
Not applicable

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

Note that you cannot use DOS pathnames as directory
names, you can only select a directory 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 “\”.

QUTPUT 710;" :MMEM:CDIR" ' Select root divectory
QUTPUT 710" :MMEM:CDIR ""PERFORM"'"" - Select dirvectory PERFORM"
QUTPUT 710" :MMEM:CDIR "".."#" Select parent direclory
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Form
Parameter
*RST

Description

Examples

Event,
“filename”{,“A:"],“copyname”™[,“A:"]
Not applicable

Use this command to copy an existing file filename in the
current directory to a new 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

.. as copyname to copy a file into the parent directory
of the current directory. ‘

DUTPUT 710;":MMEM:COPY "Mtestl1"',""test2"""  Copy lest] to test?
OUTPUT 710;":MMEM:COPY "Mtegtint,nv, mo . Copy test! inlo par-

ent directory

wE
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; - :MMEMory:DELete

:MMEMory:DELete

Form  Event
"Parameter  “filename”

*RST  Not applicable

Description  Use this command to delete file filename from the
currently selected directory.
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:MMEMéry:INITiaIize.

Form

Parameter
*RST
Description

Caution ﬂ

Event
[*A:"[,“DOS™]]

Not applicable

Initializing a memory card destroys any existing data on

" the card.

Use this command fo initialize a memory card to DOS
format.
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:MMEMqry:LOAD:S'I‘KIb

:MMEMory:LOAD:STATe

Form Event
iParameter <n>,“flename’],“A:"]
*RST  Not applicable
.Speciﬁed Limits <n> = 010 9 (integer)

Description  Use this command to load a complete instrument setting
from file filename in the current directory into rmemory
<nz> in the HP 8110A.

Memories 1 to § are the internal memories. Use memory
0 to load a setting as the current instrument setting.

Examples
OUTPUT 730;":MMEM:LOAD:STAT 1,""FREQPERF""" [load FREQPERFinio
o memory 1
QUTPUT 710;" :MMEM:LOAD:STAT O,""AMPTEST'"" Load AMFPTEST as
. current setling
QUTPUT T10;"=8AV 2" Save current setting
' ' in memory 2
JUTPUT 710;"=RCL 3" Recall memory 3 as

ourrent setting
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:MMEMory:STORe:STATe

Form

Parameter

*RST

Specified Limits

Description

Examples

4.44 HP 2110A Programming Referense

Event

<n>, “filename”{,“A:"]

J

Not applicable
<n> = 0to & (integer)

Use this command (o 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 a file,

QUTPUT 710;":MMEM:STOR:STAT 1,""FREGPERF"""  Store memory 1 to
Jile FREQPERF
OQUTPUT 710;":MMEM:STOR:STAT O,""AMPTEST""" Store current sefting
. to file AMPTEST
QUTPUT T10;"%SAV 2¢ ’ : Save currenl setting
in memory 2
OUTPUT 710;"#RCL 3" Recall memory 3as -

cyrrent sefting

R
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:OUTPut[1|2][:STATe]

:OUTPut[1|2][:STATe]
Form  Set & Query
i Parameter  ON|OFF|1/0
*RST value OFF
Description  Use this command to switch the OUTPUTS on or off

Example

guTPUT 710;":0UTPL ON" Switch on QOUTPUT 1
OUTPUT 710;":0UTP2 OFF"  Swilch off OUTPUT 2
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:0UTPut[1|2]:IMPedance[:INTernal]

Form

Parameter
Parameter Suffix
*RST value
Specified Limits

Description

Example

Set & Query

Numeric

OHM with engineering prefixes, or MOHM is Megaohms,
50 Q

50 2 or 1 kQ

Use this command to program the source impedance of
the OUTPUT connectors. 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.

QUTPUT 710;":0UTPL:I¥P BOOHM" Set OUTPUT I impedance

to 50 % .
QUYTPUT 710;*:0UTP2:IMP 10000HM"  Set CUTPUT 2 impedance
to 1 kG
1
"s'
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e il

:0UTPut{1|2}:IMPedance:EXTernal

:OUTPut[1|2]:IMPedance:EXTernal

Form

“ Parameter
Parameter Suflix
*RST value
Specified Limits

Description

Example

Set & Query

Numeric

CHM with engineering prefixes, or MOHM is Megaohms.

50.0 0

2.5 {1 to 896 kO

Use this command to set the expected load impedance
of the device-under-test at the OUTPUT connectors.
If you have a non-50 {1 load, the output levels at the
device-under-test will not be the levels you program or
set via the fronipanel unless you set the expected load

using this command.

QUTPUT 710Q;":0UTPL1:IMP:EXT 47.60HN"

OUTPUT 740;'":0UTPZ:IMP:EXT 999X0HM"

Set load tmpedance

at OUTPUT I impedance
to 47.6 0

Set load {mpedance

at OUTPUT 2 impedance
to 999 k&
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Form
Parameter

*RST value
Description

Example

:OUTPut[1/2]:POLarity

Set & Query
NORMal|INVerted

NORM

Use this command to invert the signal at the OUTPUTs.

QUTPUT 710;*:00UTP1:POL INV" nverted signal at OUTPUT |
OUTPUT 710;":0UTP2:POL NORM" ANormal signal at OUTPUT 1

Jpe—
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[:S0URce]:CORRection{1/2]:EDELay|:TIME]

[:SOURce]:CORRection[1|2]:EDELay[: TIME]

Form

‘Parameter
Parameter Suflix
*RST value
Speciﬁed Limits

Description

Example

Set & Query

Numeric

S with engineering prefixes.

0 4
0 to 28.0 ns

Use this command to program the OUTPUT Deskew
delay of the HP 811(7A Multichannel Deskew module {if
fitted). This allows you to deskew the OUTPUTS so that

“the zero-delay points of both QUTPUT signals are the

same at the device-under-test.

. OUTPUT 710;":CORR1:EDEE OQNS" Set OUTPUT 1 DESKEW to ¢
OUTPUT 710;":CORR1:EDEL 5.18NS" Sef QUTPUT I DESKEW to
5.18 ns
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Fbrm

Parameter
Parameter suffix
*RST value
Spec.iﬁe(i Limits

Value cbupling

Range coupling

Description

Examplé

[:SOURce]:CURRent{1]2][:LEVel][:IMMediate][: AMPLitude]

" Set & Query

Numeric

A with engineering prefixes.
20 mA (50 Q into 50 @)

4 mA to 400 mA typical

Amplitude = High — Low

Offset = Heghz— Low

Offset

This command programs the amplitude current of the
OUTPUT signal. Note that to set the QUTPUT levels
in terms of current, you first have to execute the
[:S0URce] : HOLD CURRent command to enable the
[:80URce] : CURRent subsystem.

* The available current range is limited by the combination

of:
E Specified Voltage limits

® Actual OUTPUT Impedance setting : 0UTPut : IMPedance
r Actual Expected Load impedance setting L
:0UTPut : IMPedance :EXTernal

OUTPUT 710;":HOLD CURR" Enable CURRENT subsystem
QUTPUT 710;%:CURRY TEMA®  Set OUTPUT I amplitude lo 75 mA
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[:SOURce]:CURRent[1|2][:LEVel|[:IMMediate]: GFFSet

[:SOURce]:CURRent[1{2][:LEVel][:IMMediate]:OFFSet
Form Set & Query

i
Parameter Numeric

Parameter suffix 4 with engineering prefixes.
*RST value 0.0 gA (50 @ into 50 @)

Value coupling Amplitude = High — Low
Of fsel = Hzgh.; Low

- Range coupling  Amplitude

Description  This command programs the offset current of the
, OUTPUT signal. Note that to set the OUTPUT levels
in terms of current, you first have to execute the
[:SO0URce] : HOLD GURRent command to enable the
"~ [:S0URce] :CURRent subsystem,

The available current range is limited by the combination
of:

m Specified Voltage limits _

s Actual OQUTPUT Impedance setting :0UTPut : IMPedance

a Actual Expected Load impedance setting '
:0UTPut : IMPedance:EXTernal

Example QUTPUT 710;*:HOLD CURR" Enable CURRENT subsystem
' OUTPUT 710;":CURR1:OFF BOMA"  Set QUTPUT 1 affset to 50 mA
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[:'SOURc‘e] :CURRent]1|2][:LEVel][:IMMediate]:HIGH

Form

Parameter

Parameter suffix

. Value coupling

Range coupling

*RST value
Specified Limits

Description

Set & Quéry

Numeric

4 with engineering prefixes.

Amplitude = High — Low
High — Low

Of fset = 5

. Low-level

+10 mA (50 Q into 50 Q)
-366 mA to 400 mA typical

This command programs the High-level current of the
OUTPUT signal. Note that to set the OQUTPUT levels
in terms of current, you first have to execute the
[:SO0URce] ;HOLD CURRent command Lo enable the
[+S0URce] : CURRent subsystem.

The available current range is limited by the combination
of:

# Specified Voltage limits
s Actual OUTPUT Impedance setting : OUTPut : THPedance

# Actual Expected Load impedance setting ¥
:0UTPut: IMPedance :EXTernal
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[:80URce]:CURRent[1{2]{:LEVel][:IMMediate]:HIGH
Example

DUTPUT 710;":HOLD CURR" Enable CURRENT subsystem
DUTPUT 71i0;":CURR1:HIGH 150MA"  Set QUTPUT I High-
level to 150 mA

S
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[:SOURce]:CURRent[1]2][:LEVel][:IMMediate]:LOW

Form

Parameter

Parameter suffix

Value coupling

Range coupling
*RST value
Specified Limits

Description

Set & Query

Nurmeric

A with engineering prefixes,

Amplitude = High — Low
OF fset = H:_qhg— Low

High-level
-10 mA (50 £ into 50 @)
-400 mA to 396 mA typical

This command programs the Low-level current of the
OUTPUT signal. Note that to set the OUTPUT levels
in terms of current, you first have to execute the
[:S0URce] :HOLD CURRent command to enable the
[:80URce] : CURReant subsystem. '

The available current range is limited by the combination
of:

® Specified Voltage limits
w Actual OUTPUT Impedance setting : 0UTPut:IMPedance

1
® Actual Expected Load impedance setting "

:QUTPut: IMPedance :EXTernal
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[:SOURce}:CURRent[l|2]{:LEVei}[:1MMediate]:LOW
Example

QUTPUT 7T10;":HOLD CURR™ Enable CURRENT subsystem
QUTPUT 710;":CURR1:LOW BOMA"™  Set QUTPUT | Low-
level to 50 mA
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Form

*RST value

Description

Example

[:SOURce]:CURRent[1|2}:LIMit[:HIGH]

Set & Query
+10.0 mA

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 programmed limit.
Note that the current is NOT limited by the OUTPUT

" hardware, this is a software limit.

QUTPUT 710;':HOLD CURR" Enable CURRENT subsystem
QUTPUT 710;":CURR1:LIM 50MA™ Set OUTPUT I High-

level current limit

to 50 mA
OUTPUT 710;":CURR1:LIM:STAT DN" Switch on OUTPUT

1 lmits
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[:SOURce}:CURRent[1|2]: LIMit:LOW

[:SOURce]:CURRent[1|2]:LIMit:LOW
Form  Set & Query

*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 prograramed limit. Note that the
current is NOT limited by the QUTPUT hardware, thisisa 4
software limit.

Example

QUTPUT 71¢;'":HOLD CURR" Enable CURRENT subsystem
QUTPUT 710;'":CURR1:LIM:LOW ~50MA"  Set GUTPUT I Low-
. level current limil
to -50 mA
QUTPUT 710;":CURR1:LIM:STAT DN" Switch on OUTPUT
I limits
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Form

Parameter

*RST value

Description

Note i

v

Example

Set & Query

ONJOFF{1/0

OrF

[:SOURce]:CURRent[1|2}:LIMit:STATe

This command switches the output limits on or off. When
you switch on the output Hmits cannot program the
output-levels beyond the programmed limits, untii you
switch off the output-limits. The limits apply whether
you program High/Low levels or Amplitude/Offset levels.

You can switch the limits on and off in both the
[:S0URce] :CURRent and the [:S0URce] :VOLTage
subsystems but the current and voltage limiits are not
enabled/disabled independently. The voltage and current
limits are always enabled/disabled together.

QUTPUT 710;"
OUTPUT 710;"

QUTPUT 710;"

| DUTPUT T10;
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:HOLD CURR"
:CURRL:LIM 50MA"

+CURRL:LIM:LOW -50MA"

:CURR1:LIM:5TAT ON"

Fnable CURRENT subsystem
Set OUTPUT I High-

level current limit

to 30 mA

Set OUTPUT I Low-

level current Hmil

to -50 mA

Sivitch on OUTPUT

1 limdlts,

3
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[:SOURce}:FREQuency[:CW/|:FIXed]

[:SOURce]:FREQuency[:CW|:FIXed]

Form  Set & Query

b .
i Parameter Numeric

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

Value coupling Period = b : 4
Frequency

*RST value 1.00 MHz
Specified limits See [:S0URce] :PULSe:PERiod

Description  Use this command to set/read the pulse frequency. Select
the frequency source for the pulse frequency using
:TRIGger :50URce. The currently 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 il you have selected
the HP 81106A CLK IN connector as the frequency
source (:TRIG:SOUR EXT).

Example

OUTPUT 710;":TRIG:SOUR INT" Select inlernal ose.  as pulse.
' trigger
OUTPUT 710;":FREG 75Milz" Sel pulse frequency to 75 MHz
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[:SOURce]:FREQuency[:CW|:FIXed):AUTO

¥form  Event
Parameter ONCE
*RST value  Not applicable

Description  Use this command to measure the frequency at the
HP 81106A CLK IN connector. If the CLK IN connector is
the selected pulse frequency source, you can then read
the measured vaiue with ;FREQ?

Example DUTPUT 710;":TRIG:SOUR EXT" - Select ext CLK IN as pulse

) trigger
QUTPUT 710;":FREG:AUTH ONCEY Measure frequency at CLK IN
OUTPUT 710;":FREQ7?" Query pulse frequency
ENTER 710;F§ ’
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TR

[:SOURce]:HOLD

[:SOURce]:HOLD
Form  Set & Query
* Parameter  VOLIage|CURRent

*RST value VOLT

Description  Use this command to enable either of the
[:S0URce] : VOLTAge or [:S0URce] : CURRent subsytems.

You can control the signal levels of the HP 8110A
OQUTPUTs in terms of voltage or current.
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Torm
Parameter

Parameter suffix

Functional coupling

Value coupling

*RST value

Specified limits

Description

Example

[:SOURce]:PHASe[1|2][:ADJust]

Set & Query
Numeric

DEG or RAD. A parameter without a suffix is interpreted as
RAD.

Programming the pulse phase also executes
L:50URce] :PULSe:HOLD PHASe so that the pulse phase is
held constant when the signal frequency is changed.

Phase x Period

.Delay = 360

0.0

0 to 360°, constrained by delay and period limits. .

Use this command to set/read the relative phase-delay
of the output signal. This is equivalent to setting

an absolute or percentage puise-delay with

[ :S0URce] :PULSe:DELay.

If you want the phase delay to remain constant when the
pulse-peried is varied (rather than the absolute pulse
delay) use [:S0URce] :PULSe:DELay[1]2] :HOLD PRATio.

QUTPUT 716;'":PULS:DEL1 500KS" Set OUTPUT 1 de-
- lay to 500 ns
QUTPUT 71¢;":PHAS2 180QDEG" - Set OUTPUT 2 phase
to 180°
OUTPUT 710;':PULS:DEL1:HOLD TIM" Hold QUTFUT 1 de-
lay constant with vary-
ing period
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[:SOURce]:PHASe[1|2][: ADJust]
OUTPUT 710;":PULS:DEL2:HOLD PRAT" Hold OUTPUT 2 phase

constand with vary-
ing period
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[:SOURce]:PULSe:DCYCle[1/2]
Form  Set & Query

Parameter Numeric

Dutyeyele

Value coupling  winp -
pimg - width 160

x Period

*RST value  10.0% (derived from Width and Period)
Specified limits 0.1 - 99.9%, constrained by Width & Period limits.

Description  Use this command to program the dutyecycle of the pulse
signal. If you want to set an absolute pulse-width use
[ :S0YRce] :PULSe :WIDTR[1}21.

if you want the pulse dutyeycle fo remain constant when
the pulse-period is varied (rather than the absolute pulse
width) use [:S0URce] :PULSe:HOLD[112] DCYCle

Example

QUTPUT 710;":PULS:DCYC1 25PCT" Set OUTPUT 1 du-
tycyle to 25%

QUTPUT 710;":PULS:HOLDI DCyeH Hold dutycycle con-
stant with varying
period
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[:SOURce]:PULSe:DELay[1/2]

[:SOURce]:PULSe:DELay[1/2]

Form
@ Parameter

Parameter suffix

Value coupling

*RST value

Specified limits

Description

' R Example

Set & Query

Numeric

S with engineering prefixes. You can change the default
unit using {:S0URce] :PULSe:DELay(1]|2] :UNIT.

Delay
Thase = - :
Phasc P 360
Delay
s/ =
Delay% Period < 100
0.0

0.00 ns to 999 ms (limited by period-6.6 ns)

Use this cornmand to set/read the pulse-delay. Delay is
the 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
[:S0URce] :PULSe:DELayf1}2] :HOLD TIME.

QUYPUT 710;"
gurPuT 710;"

GUTPUT 710"

OUTPUT 710;"

:PULS:DEL1 BOONS™ Set QUTPUT 1 de-
: lay lo 500 ns
:PHAS2 18BODEG" . Set OUTPUT 2 phase
. to 150° :
:PULS:DEL1:HOLD TIM® Hold OUTPUT 1 de-
lay constant with vary-
ing period
:PULS:DEL2:HOLD PRAT"  Hold OUTPUT 2 phase

constantwith vary-
tng period
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[:SOURce]:PULSe:DELay[1|2]:HOLD

pulse-period and the pulse-delay:

Use this command to set/read the coupling between the

The absdlute pulse-delay is held fixed
when the pulse-period is varied (Pulse

phase varies).

The puise phase-delay (delay as ratio
of period} is held fixed when the
pulse-period is varied (Pulse-delay

- varies). :

:PULS:DELT BOONS™
:PHAS2 180DEG"

:PULS:DEL1: HOLD TIM"

- Form  Set & Query
Parameter . TIMe|PeriodRATio
*RST value TIM
Description
TIMe
PeriodRATio
Example
az;fpuﬁ- 710;"
UTPUT 7107
OUTPUT 710"
OUTPUT 710;"
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:PULS:DEL2: HILD PRAT"

Set OUTPUT I de-

lay to 500 ns

Set OUTPUT 2 phase

to 180°

Hold OUTPUT 1 de-

lay constant with vary-
inyg period

Hold QUTPUT 2 phase
constant with vary-
ing period
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y [:SOURce]:PULSe: DELay[1|2]:UNIT

[:SOURce]:PULSe:DELay[1|2]:UNIT
Form  Set & Query

%Parameter SISEC|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:DELL1:UNIT PCT" Set QUTPUT 1 de-
: : lay unit to %

DUTPUT 710;":PULS:DEL1 50" Set OUTPUT 1 de-

. tay to 50% of period
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[:SOURce]:PULSe:DOUBIe[1|2][:STATe]
Form Sét; & Query
Parameter OFF|ON

*RST value OFF

!

Description  Use this command to switch double-pulse mode on or
off. In double-pulse mode two pulses are generated per
pulse-period and the delay between the ieading edges of
the first and second pulse can be adjusted.
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[:SOURce]: PULSe:DOUBIe[1/2]:DELay

[:SOURce]:PULSe:DOUBIe[1|2]:DELay

Form

‘Parameter

Parameter suffix

Value coupling

*RST value

Specified limits

Description

Example

Set & Query

Numeric

8 with engineering prefixes. You can change the default
unit using [ :SOURce] : PULSe:DOUBle:DELay{1]2] :UNIT..

Dbl Del

0 Del% = ——
DbLDel% Period

x 100

0.0

(.00 ns to 999 ms (limited by period—6.6 ns)

Use this command to set/read the delay between

the leading edges of the two pulses in double-pulse
mode. The first pulse always staris at the start of the
pulse-period.

I you want the double-delay to remain constant
when the pulse-period is varied {rather than

the double-delay as percentage of period) use
[:30URce] :PULSe:DOUBle[1]2] :DELay : HOLD TIME,

OUTPUT 710;™:PULS:DOUB1 DN" Switeh on Double-
pulses on OUTPUT 1

OUTPUT 710;":PULS:DOUB1:DEL 500N8" Sel inter-pulse de-
lay to 500 ns

QUTPUT 710;":PULS:DOUB1:DEL:HOLD TIM" Hold inter-pulseds-
lay fived with vary-
ing pulse-period

L
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Form
Parameter

*RST value

Description

Example

[:SOURce]:PULSe:DOUBIe[1|2]:DELay:HOLD

Set & Query
TiMe{PeriodRATio

TIM

Use this command to set/read the coupling between the
pulse-period and the Double-pulse delay:

TIMe The absolute double-pulse delay is held
fixed when the pulse-period is varied,

PeriodRATio  The double-pulse delay as percentage
of period is held fixed when the
pulse-period is varied.

QUTPUT 710;";PULS:DOUBL ON" Switch on Double-
pulses on OUTPUT |

QUTPYUT 710;":PULS:DOUB1:DEL BOPCT" Set inter-pulse de-
tay to 50% of pulse-
period

OQUTPUT 710;":PULS:DOUB1:DEL:HOLD PRAT"  Hold inter-pulse de-
lay as flrved percent-
age of pulse-period

R
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;_ - [:SOURce]:PULSe:DOUBIe[1/2]:DELay:UNIT

[:SOURce]:PULSe:DOUBIe[1|2]:DELay:UNIT

Form  Set & Query
"Parameter  S|SEC|PCT

*RST value S

Description  Use this command to set/read the default units for the
double-delay arameter. The default unif of a parameter
is the unit used when the parameter is programmed to a
value without a unit suffix.

Example

OUTPUT 710;":PULS:DOUBL:DEL:URIT PCT"  Set OUTPUT I double-
: delay unit to %
QUTPUT 710;":PULS:DOUB1:DEL 60" Set QUTPUT 1 inter-
pulse delay to 50%
of pertod
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[:SOURce}:PULSe:HOLD[1/2]

472

Form
Parameter

*RST value

Description

Example

Set & Query
WIDTh|DCYCle|TrailingDELAY

WIDTh

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

CGUTPUT 710;":PULS:DEL:HOLD1 TIM" Hold OUTPUT I de-
lay fived when fre-
quency varies

OUTPUT 710;":PULS:DEL 20H8" Set QUTPUT 1 de-
‘ lay to 20 us
QUTPUT 710;*:PULS:HOLD1 DCYC" Hold QUTPUT I Du-

tyeycle fived when

Srequency varies
OUTPUT 710;*:PULS:DCYC 25PCT" Set OUTPUT 1 Du-

tyeycle to 25%

HP 8110A Programming Reference
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[:SOURce]:PULSe:PERiod

[:SOURce]:PULSe:PERiod

Form
)‘ Parameter
Parameter Suflix

Value coupling

*RST value _

Specified limits

Description

Example

Set & Query

Numeric

S with engineering prefixes.

I
Frequency = Period 4
1 us
6.65 ns to 999 ms : Internal Oscillator {INT1)
- 6.660 ns to 999.0 s HP 81106A PLL (INT2) |

Use this command to set/read the pulse-period. Select
the pulse-period source using :TRIGger:S0URce,

The currently 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-period if you have selected the
HP 81106A CLEK IN connector as the frequency source
(:TRIG:SOUR EXT).

QUTPUT 710;":TRIG:S0UR IH'f‘" Seleot internal ose. as pulse
’ trigger
QUTPUT 710;":PULS:PER 25KS" - Set pulse frequency to 25 ns
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[:SOURce]:PULSe:PERiod: AUTO

Form
Parameter

*RST value

Description

Example

Event
ONCE
Not applicable

Use this command to measure the period at the

HP 81106A CLK IN connector. If the CLK IN connector is
the selected pulse-period source, you can then read the
measured value with :PULS:PER? '

QUTPUT 710;*:TRIG:SOUR EXT! " Select ext CLK IN as pulse

trigger
QUTPUT 710;":PULS:PER: AUTD ONCE” Measure period al CLK IN
DUTPUT 710;':PULS:PER?" Query pulse period

ENTER 710;P%
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T

[:SOURce]:PULSe:TrailingDELay[1{2]

[:SOURce]:PULSe:TrailingDELay[1|2]

Form

m Parameter
Parameter Suffix
*RST v.alue
Specified Limits

Description

Example

Set & Query
Numerie

S with engineering prefixes.

100 ns
3.30 ns to 999 ms (Maximum = Period - 3.3 ns)

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

GUTPUT 710;":PULS:DEL1 500NS" Set QUTPUT 1 de-
: lay to 500 ns
OUTPUT 710;":PULS:DEL1:HOLD TIM" Hold OUTPUT 1 de-
- lay constant with vary-
ing period
OUTPUT 710;":PULS:TDEL1 750NS" Set QOUTPUT 1 trail-
: ing delay to 750 ns
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[:SOURce]:PULSe: TRANSsition[1|2]:HOLD

Form
Parameter

*RST value

Description

Exambie

Set & Query
TIMe!WRATI 0

TIM

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

TiMe The absolute transition-times are held .
when the pulse-width is varied.

WRATi0 The ratio of transition-time to
pulse-width is held when the pulse-width
is varied. '

OUTPUT 710;7:PULS:TRANL:HOLD TIM" Hold OUTPUT I tran-
sttions fived when
. : pulse-width varies
QUTPUT 710;":PULS:TRAN2:HOLD WRAT" Hold OUTPUT 2 tran-
. sition:width ratio when
pulse-urdih varies

R
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[:SOURce]:PULSe:TRANsition[1|2]:UNIT

[:SOURce]:PULSe:TRANsition[1]|2]: UNIT
Form  Set & Query
' Parameter  S|SEC|PCT
*RST value S

Description  Use this command to set the default units for the pulse
transition-times. The defanit unit is used when the
parameter is programmed to a value without a unit suffix.
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Form

Parameter

Parameter suffix

*RST value
Specified limits

Parameter coupling

Description

Example

[:SOURce]:PULSe: TRANSsition[1|2][:LEADing]

Set & Query

Numeric
S with engineering prefixes, or PCT

2.00 ns
2.00 ns to 200 ms

Trailing-edge = Leading-edge with
:PULS : TRAN:TRA: AUTO ON. This is the defauit
condition,

Use :PULS:TRAN:TRA:AUTC OFF to enabie indpendent
programming of the trailing-edge within a 1:20 ratio for
the ranges shown in Figure 6-1.

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 fo fit within the defined
pulse-width. '

GUTPUT 710;":PULS: TRANI 3N8" ) Set OUTPUT 1 lead-
ing edge to 8 ns

BUTPUT 710;'":PULS:TRAN1:TRA:AUTO OFF"  Engble independont ‘

sething of trailing-
edge
OUTPUT 710;":PULS:TRAN1:TRA 15NS" Set QUTPUT 1 trazl-
) ing edge to 15 ns
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[:SOURce]:PULSe: TRANsition]{1|2]: TRAHing

Form
@Parameter
Parameter suffix
*RST value
Specified limits

Parameter coupling

Description

Example

[:SOURce]:PULSe:TRANsition[1]2]: TRAiling

Set & Query
Numeric

S with engineering prefixes, or PCT

2.00 ns
2.00 ns to 200 ms

Trailing-edge = Leading-edge with
:PULS:TRAN:TRA: AUTO ON. This is the default
condition,

Use :PULS:TRAN:TRA:AUTO OFF to enable indpendent
programming of the trailing-edge within a 1:20 ratio for
the ranges shown in Figure 6-1.

Use this command fo set/read the transition-time of

the pulse trailing-edge. Note that the leading and
trailing edges of the pulse have to fit within the defined
pulse-width.

OUTPUT 710;":PULS:TRAN1 3NS" Set QUTPUT I lead-
ing edge to 3 ns
GUTPUT 71G6;":PULS:TRAN1:TRA: AUTO OFF"  Enable independent
- setling of trailing-
edge
OUTPUY 710;":PULS:TRAN:1:TRA 1BNS" Set GUTPUT 1 trazl-
ing edge to 15 ns
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[:SOURce]:PULSe:TRANsition[1|2]:TRAiling: AUTO

Form
Parameter

*RST value

Description

Example

Set & Query

ON|OFF

ON

Use this command to set/read the automatic coupling of
the pulse trailing-edge transition-time to the leading-edge

transitorn-time.

ON

OFF

ONCE

The trailing-edge transition time is
automatically set to the same value

as the leading-edge, and is updated
automatically each time the leading-edge
transition-time changes.

The trailing-edge transition time is
independently programmable.

The trailing-edge transition time is
set ONCE to the same value as the
jeading-edge.

OUTPUT 71¢;':PULS:TRAKL 3NS" . Set QUTPUT 1 lead-

ing edge to 8 ns

QUTPUT 710;":PULS:TRANL:TRA:AUTO OFF"  FEnable independent

setting of traitling-
edye

QUTPUT 710;":PULS:TRANi:TRA 1BNS" SetiOUTPUT 1 trail-
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[:SOURce]:PULSe: TRIGger{1|2]: VOLTage

W
[:SOURce]:PULSe:TRIGger[1|2]: VOLTage
Form  Set & Query

‘if Parameter TTLIECL

*RST value TTL

Description  Use this command to set/read the output levels at the 4
TRIGGER QUT connector.

HP 8110A Programming Reference 4-81



https://www.manualsplus.com/

[:SOURce]:PULSe:WIDTh[1[2]
Form Set & Query

Parameter  Numeric

Parameter suffix S with engineering prefixes

*RST value | 100 ns -

Specified limits  3.30 ns to 999 ms (Maximum = Period — 3.3 ns)

Description  Use this command to program the width of the pulse
signal, If you want to set width as dutycycle use
[:S0URce] :PULSe:DCYCle[112]. :

If you want the pulse-width to remain constant when the
pulse-period is varied {rather than the dutycycle) use
[:80URce] :PULSe:HOLD[1 2] WIDTh

Example

OUTPUT 710;":PULS:¥WIDT1 GONS* Set OUTPUT I pulse-
width to 50 ns

QUTPUT 710;":PULS:HOLDT WIDTY  Hold pulse-width con-
stant with varying
period
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[:SOURce]:ROSCillator:SOURce

[:SOURce]:ROSCillator:SOURce

Form  Set & Query
4
"Parameter INTernal|EXTernal

*RS8T value INT

Description  Use this command to set/read the reference source for

: the HP B1106A PLL. If you select the external reference
(CLK IN connector) you can choose to use a 5 MHz or 10
MHz reference signal using :ROSC:EXT:FREQ.

INTernal Lock the PLL to its internal reference

EXTernal Lock the PLL to a reference signal at
the CLK IN connector. The external
reference signal can be b or 10 MHz.

- Example
© DUTPUT 710;":ROSC:SOUR EXT" Set external PLLref-
erence {CLK IN)
QUTPUT 710;":ROSC:EXT:FREQ 10MHZ" Setexpected PLLref

eronce frequency to
10 MHz
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Form

Parameter

*RST value

Specified limits

Description

Example
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[:SOURcé]:ROSCiIiator:EXTbrnal:FREQuency |

Set & Query

Numeﬁé

5 MHz.

5MHzor 10 MHz ,

Use this command to set/read the expected reference’
frequency for the HP B1106A PLL at the CLK IN
connector. The external reference can be a b or 16 MHz
signal. Note that if yvou program any value other than the
two specified values, the value will be set to the nearest

. of the two specified values. :

GUTPUT 710;":ROSC:SOUR EXT" Set external PLL ref-
) ) erence (CLK IN)
OUTPUT 710;":ROSC:EXT:FRE{ 1O0MHZ" Seiexrpected PLL ref-
grence frequency to

10 Mit=

g
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[:SOURce]: VOLTuge[1|2][:LEVel][:IMMediate][: AMPLitude]

[:SOURce]:VOLTage[1|2][:LEVel][:IMMediate][: AMPLitude]
Form Sét & Query

‘Parameter Numeric

Parameter suflix vV with engineering prefixes.

Value coupling  fgigh = Offset + —_——Amf’gmd‘”’
litude
Low = Of fset — éﬁﬁgﬁiﬂ,ﬁ

Range coupling  Offset
*RST value LOOV

Specified limits 100 mV to 10.0 V (509 into 509Q)

Description  This command programs the amplitude voltage of the
OUTPUT signal. Note that to set the QUTPUT levels
in terms of voltage, you first have to execute the
{:SCGURcel :HOLD VOLTage command to enable the
[:SCURce] : VOLTage subsystem,

The available voltage range is limited by the combination
" of:

®& Specified Current limits

& Actual OUTPUT Impedance setting :0UTPut : IMPedance

» Actual Expected Load impedance selting '
:0UTPut:IMPedance:EXTernal

Examp]e QUTPUT 710:":HOLD VOLT" Enable VOLTAGE subsystem
QUTPUT 710;":VOLT1 5V Set QUTPUT 1 amplitude to 5V
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[:SOURCce]:VOLTage[1|2][:LEVel][:IMMediate]:OFFSet
Form  Set & Query

Parameter Numeric

Parameter suffix V with engineering prefixes.

Value coupling  migh = Offset + @%ﬁm_e |
Low = Offset - é@_{lzif_?ﬁi

Range coupling  Amplitude

*RET value 0.0mV

Description  This command programs the offset voltage of the
OUTPUT signal. Note that to set the OUTPUT levels
in terms of voltage, you first have to execute the
[ :S0URce] :HOLD VOLTage command to enable the
[ :S0URce] :VOLTage subsystem.

The a,va,ﬂdble voltage range is limited by the combination

of; .

u Specified current limits

# Actual OUTPUT Impedance setting : 0UTPut :IMPedance

m Actual Expected Load impedance setting
:0UTPut : IMPedance :EXTernal

i
;

Example OUTPUT 710;":HOLD vOLT™ Enable VOLTAGE subsystem
OUTPUT 710;":VOLTL:0FF ~BOOMYV" Set OUTPUT 1 off
set to -500 mV
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[:SOURce]: VOLTage{ 1/2][: LE Vel )[:IMMediate]: HIGH

[:SOURce]:VOLTage[1|2][:LEVel][:IMMediate]:HIGH

Form

i Parameter

Parameter suffix

Value coupling

Range coupling
*RST value
Specified limits

Description

Set & Query
Numeric

V with engineering prefixes,

Amplitude = High — Low 4
Tigh — Low
OFfsel = Hiyg : Lou
2
Low-level
500 mV

-0.9G V to 10.0 V (5092 into 50Q)

This command programs the High-level voltage of the
OUTPUT signal. Note that to set the QUTPUT levels
in terms of voltage, you first have to execute the
[:S0URce] :HOLD VOLTage command to enable the
[:S0URce] :VOLTage subsystem.

The available voltage range is limited by the combination
of:

m Specified current limits
# Actual OUTPUT Impedance setting :0UTPut : IMPedance

s Actual Expected Load impedance setting
:0UTPut : IMPedance :EXTernal
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[:SOURce]: VOLIage[1|2][:LEVel || :IMMediate]:HIGH

»  Example
QUTPUT T10;":HOLD VGLTH Endb&e VOLTAGE subsystem
OUTPUT 710;*:VOLT1:HIGH 4.8V" Sei OUTPUT I High-level io
48V
i
;
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[:SOURce]:VOLIage[1|2][:LEVel][:IMMediate]:LOW

[:SOURce]:VOLTage[1|2][:LE Vel][:IMMediate]:LOW

Form
! Parameter
Parameter suiffix

Value coupling

Range coupling
*RST value
Specified limits

Description

Exampie

Set & Query
Numeric
V with engineering prefixes,

Amplitude = High — Low
High — Low

Of fset = 5

High-level
B0 mV
-10.0 V to 9.90 V (500 into b0X)

This command programs the Low-level voltage of the
OUTPUT signal. Note that to set the QUTPUT levels
in terms of voltage, you first have to execute the
[:SOURce] :HOLD VOLTage command to enable the
[:S0URce] : VOLTage subsystem.

The available voltage range is limited by the combination
of:

" Specified current limits

a Actual QUTPUT Impedance setting : 0UTPut : IMPedance

m Actual Expected Load impedance setting '
:0UTPut:IMPedance :EXTernal

OUTPUT 710;":HOLD VOLT" Enable VOLTAGE subsystem
-OUTPUT 710;":VOLTL:LOW BOOMV" S« QUTPUT I Low-
: level to 500 mV
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[:SOURce]:VOLTage[1|2]: LIMit[:HIGH]

Form

*RST value

Description

Exampié

Set & Query
+500 mV

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 programmed limit. Note that the
voltage is NOT limited by the OUTPUT hardware, thisis a
software limit.

QUTPUT T710;":HOLD VOLT" Enable VOLTAGE subsystem

QUTPUT 710;":VOLT1:LIM 37" Set GUTPUT 1 High-
. level wvoltage Limil
- o3V .
QUTPUT 710;%:VOLT1:LIM:STAT GN'  Switch on OUTPUT
: 1 limats
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[:SOURce]: VOLTage[1|2]: LIMit:LOW

[:SOURce]: VOLTage[1]2]:LIMit:LOW
Form  Set & Query

*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 programmed limif. Note that the
voltage is NOT limited by the OUTPUT hardware, thisisa 4
software limit, :

Example

QUTPUT 710;':HOLD VOLT" Fnable VOLTAGE subsystem
OUTPUT 710;":VOLT1:LIM:LOW OV Set OUTPUT 1 Low-

level voltage limit

te 0V
QUTPUT 710;":VOLT1:LIM:S5TAT OH" Switch on OUTPUT

1 imits
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Form
Parameter
*RST value

Description
Note

%ﬁ’

Example

432 HP 8110A Programming Reference

' ON|OFF}1/0

[:SOURce]:-VOLTage[1|2]:LIMit:STATe

Set & Query

OFF

This command switches the output limits on or off. When
you switch on the output limits cannot program the

~output-levels beyond the programmed Hmits, until you

switch off the voltage-limits. The limits apply whether
you program High/Low levels or Amplitude/Offset levels.

You can switch the limits on and off in both the

{ :S0URce] :CURRent and the [:S0URce] :VOLTage
subsystems but the current and voltage limiis are not
enqabled/disabled independently. The voltage and current
limits are always enabled/disabled together.

QUTPUT 710;":HOLD VOLT" Enable VOITAGE subsystem

QUTPUT 710;":VDLT1:LIM 3V~ Set OUTPUT 1 High-
level vollage limit
ta 8V

OUTPUT 710;":VOLT1i:LIM:LOW OV Set QOUTPUT 1 Low-
level wvoltage limit
- o0V
OUTPUT 710;":VOLTL:LIM:STAT ON" Switch on OUTPUT 1
' limits

3

i

; -
3 i
N
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:S’!}ATus:OPERation

:STATus:OPERation

This command tree accesses the OPERation status group.
The OPERation stalus growp is not used by the HF 8110A,
therefore this command tree is redundant.

I
i3
i

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

:STATus: OPERation:PTRansition
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T I L

:STATus:PRESet
Form

*RST value

Description

4.84 HP 8110A Programming Reference

" Event

Not Applicable

This command
e Clears all status group event-registers
 Clears the error queune

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

Status Group | Register Preset value

OPERation ENABle | 0000000006000000

PTR 0111111111131111
NTR 00000C0000000000

QUEStionable | ENABle | G00C0G000000C000

PTR C1311113311111311

NTR GO0GO0O0000G0000
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:8TATus:QUEStionable

:STATus:QUEStionable

e

This command tree accesses the QUEStionable status
group. The QUEStionable status group contains

warning bits for voltage, current, time and {requency
parameters. A warning occurs when the output signal
could be out of specification due to the combined
specification uncertainties of many parameters, although
all parameters are set within their individually specified
Limits, If a parameter is sei outside its specified limits an
error is generated.

The following commands are used to access the registers
within the status group:

:STATus:QUEStionable[:EVENt]?

Form Query
*RS8T value Not Applicable
Description This command reads the event register

in the QUEStionable status group.

:8TATus: QUEStionable: CONDition?

Form Query

*RST value Not Applicable

Description This command reads the condition
register in the QUESUonable status
group.

«STATus:QUEStionable:ENABle

Form Set & Query

Parameter Numeric

*RST value Not affected by *RST
Specified limits 0 - 32767 '
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iSTATus:QUEStionable

. Description

:STATus:QUEStionable:NTRansition
Form
Parameter
*RST value
Specified limits

Description

:STATus:QUEStionable:PTRansition
Form
Paraméter
*RST value
Specified limits

Description

4-96 HP 81104 Programming Reference

This command sets or queries the
enable register in the QUEStionable
status group,

Set & ('Query
Numeric

Not Applicable
0-32767

This command sets or queries the
negative-transition regiszer in the
QUEStionable status group.

Set & Query
Numeric

Not Applicable
(0-32767

This command sets or queries the
positive-transition register in the
QUEStionable status group.

—


https://www.manualsplus.com/

:SYSTem:CHECK[: ALL][:STATe]

:SYSTem:CHECK[: ALL][:STATe]

Form
 Parameter
*RST value

Description

- Caution #

Set & Query
ON|OFF

Not Applicable

Efse 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 cannot be switched on or off from

the frontpanet. Error checking is not automatically
re-enabled if you switch the instrument ¢ff and on
again. Therefore your test programs should switch error
checking on again before ending.
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:SYSTem:ERRor?
Form  Query
*BST valne  Not Applicable

Description  Use this command to read the HP 8110A error queue.
The HP 8110A error queue can store up to 30 error codes
on a first-in-first-out basis. When you read the error
quene, the error number and associated message are put
into the instrument’s output buffer. 4

if the queue is empty, the value () is returned, meaning
No Error. If the queune overflows at any time, the last
error code is discarded and replaced with -350 meaning
Jueune overflow.

o
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SYSTem:XEY

:SYSTem:KEY
Form
{Parameter
Parameter suffix
*RST value
Specified limits

Description

Note %

Set & Query
Numeric

No suffix allowed
-1

See Table 4-11

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.

1. :SYST:KEY 19 sets the instrument to LOCAL mode.

2. In remote 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 :SYSTem:KEY,
simulating one of the other disabled keys has no
effect.

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

If you do this, the :SYSTem:KEY command is the only
command which works. Any other commands will
be buffered in'the P 81104, blocking any further
:5YSTem:KEY commands, until remote mode is
enabled.
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SYSTem:KEY

Thble 4-11, :3YSTem:XEY parameter reference

14 |CURSOR

Ne. Key Description No. Key Description
-1 |No key pressed (Query only) 16 CURSOR
0 |DATA ENTRY 16
1 |DATA ENTRY 17
2 | DATA ENTRY 18 {{AElP
3 |DATA ENTRY 15
4 |DATA ENTRY a0
B |DATA ENTRY (5) 21 |Softkey 1 {LEFT)
6 |DATA ENTRY (6) 22 |Softkey 2
7 | DATA ENTRY 23 |Softkey 3
s | DATA ENTRY 24 | Softkey4 (RIGHT)
D — 25 LDATA BNTRY
10 | DATA ENTRY () 26 | DATA ENTRY
SO P — 27 | DATA ENTRY
2 | cursor () 26 | DATA ENTRY ‘
18 | cuRsor 20 | MODIFY Knob left {anticlockwise)
30 | MODIFY Knob right (cloclowise)

4.160 HP B110A ngrammingfﬂeferenca
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:SYSTem:PRESet

SYSTem:PRESet No function.
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Form
Parameter

*RST value

Description

Caution #

:SYSTem:SECurity[:STATe]

Set & Query
ON|OFF

OFF

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 setfing,
will be overwritten with the default settings if you

w Switch off system security
® Switch the instrument off and on again

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 recali 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..

The instrument settings are erased by overwriting them
with the default settings,

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

i to RECALL the default settings from

memory 0,

2. (STOREYL), (STORE)Z), ... ,(STORE)9) to store the

defaults in memories § to 9.
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SYSTem:SET

:SYSTem:SET
Form
{Parameter
*RST value

Description

Set & Query
Block data

Not applicable

In query form, the command reads a block of data

containing the instrument’s complete set-up. The set-up 4
information includes all parameter and mode settings,

but does not include the contents of the instrument

selting memories, the status group registers or the
:DISPlay[:WINDow] [:STATe} The data is in a binary

format, not ASCII, and cannot be edited,

In set form, the block data must be a complete
instrument set-up read using the query form of the
command.
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:SYSTem:VERSion?

Form Query

*RST value  “1992.07

Description  This command reads the SCPI revision to which the
instrument complies. ‘

W T
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:SYSTem:WARNing[: COUNt]?

:SYSTem:WARNing[: COUNt]?

Form
%RST value

Description

Query

Not applicable

Use this command to read the number of warnings which
are currently active, Note that the warning status of
voltage, current, time and frequency are also summarised
by bits in the QUESTionable Status register.
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:SYSTem: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
hetween the messages,
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:SYSTem:WARNing: BUFFer?

[

:SYSTem: WARNing:BUFFer?

Form  Query
’aRST 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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"TRIGger:COUNt

Form

Parameter
*RST i}alue

Specified limits

Description

4.108 HP 8110A Programming Reference

Set & Query

Numeric -

:DIG:PATT OFF: 1 to 65536
:DIG:PATT ON: 2 to 4096

Use this command to set/read the number of trigger
events (pulse-periods) to be generated for each arming
event. This corresponds to selecting the event mode on

the ‘I’RG MODE screen:

FULSES Set a trigger count of 1 so that a single
pulse-period is generated for each arming
event.

BURET of  Set a trigger count of 2 to 65536 so

that a burst of 2 to 6565636 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. (:DIG:PATT OFF)

FATTERM of Set a trigger count of 2 to 4086 so that
a burst of 2 to 4006 pulse-periods is
generated for each arming event. Switch
on pattern mode so that the pattern
memory is used to generate the pulses.
(:DIG:PATT ON) ¥
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:TRIGger:COUNt

Examples To set COHTIHLIOUE PATTEREH of HREZ--Fulzes at Out],

§ with a 512 bit pattern length:

QUTPUT 710;":ARM:30UR IMM" Set CONTINUOUS arming
DUTPUT 710;":TRIG:COUN 612" Pattern length 512
OUTPUT 710;":TREG:SQUR INT1 Pulse-period trigger

. Jrom internal osc.

¥ OUTPYUT 710;":DIG:PATT ON Bnable pattern data
QUTPYT 710;":DIG:SIGN1:FORM NRZ  Set OUTPUT I data

to NRZ

To set TRIGGERED BUREST of 18 Single-Fulzes at
ot 1, each burst triggered by a positive edge at the EXT
INPUT:

OUTPUT 710;":ARM:30UR EXT1" Set arming from EXT INPUT
OUTPUT 716" :ARM:SENS EDGE" Set arming on edges

OUTPUT 710¢;":ARM:SLOP POS™ Sel arming on postlive edges
QUTPYUT 710;":TRIG:COUN 16 Burst length 16

OUTPUT 710;":TRIG:SOUR INT1 Pulse-period trigger from in-

ternal osc.

OUTPUT T710;":DIG:PATT OFF Disable pattern data

QUTPUT 710;":PULS:DOUBL OFF Ensure single pulses at OUT-
PUT 1

To set GATED FULSES Single~Pulzes at Gutl, gated by
a positive level at the EXT INPUT:

OUTPYT 710;":ARM:S0UR EXTi" Sel arming from EXT INPUT

DUTPUT 710;%;ARM:SENS LEV" Set arming on levels

BUTPUT 710;" :ARM:SLOP POS" Set arming on positive level

QUTPUT 710;'":TRIG:COUN 17 1 pulse-period

GUTPUT 710;":TRIG:S0UR IXTI Pulse-period Irigger from in-
ternal osc.

OUTPUT 710;":DIG:PATT OFF Disable pattern data
QUTPUT 710;":PULS:DOUB1 OFF Ensure single pulses at OUT-
PUT 1
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TRIGger:IMPedance

Form  Set & Query

Parameter Numeric

Parameter Suffix 0HM with engineering prefixes, or MOHM is Megaohms.

*RST valuer 509
Specified Limits 50 Qor 1 kQ

Description  Use this command to program the input impedance of
the HP 81106A CLK IN connector. Note that only two .
settings are avaflable. If you try to program any other

value, it will be rounded to one of the specified values.

Example OUTPUT 710;":TRIG:IMP S500HM"  Sel CLK IN impedance to 50
QUTPUT 710;":TRIG:LEV 2.5V" Set CLK IN threshold lo 8.5V
QUTPUT 710;":TRIG:30UR EXT2 Pulse-period trigger from CLK IN

e
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(TRIGger: LEVel

TRIGger:LEVel
Form
i Parameter
Parameter Suffix
*RST value
Specified Limits

Description

Example

Set & Query

Numeric

V with engineering prefixes,
LoV

A0 Vito +10V

Use this command to program the triggering threshold of
the CLK IN connector.

QUTPUT 710;":TRIG;IMP SO0BM" Set CLK IN impedance to 60 Q
QUTPUT 710;":TRIG:LEV 2.5V" Set CLK IN threshold to 2.5V
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:TRIGger:SLOPe
Form  Set & Query

Parameter  POSitive|NEGative

*RST value POS

Description  Use this command to select the trigger slope for the
pulse-period triggering signal applied to the CLK IN

connector,

4112 HP 8110A Programming Reference
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TR1Gger:50URce

:TRIGger:SOURce
Form
+ Parameter

*RST value

Description

Set & Query
IMMediate|INTernal|1}{INTernal2|EXTernal2

IMM

Use this command to select the pulse-period source of the
HP 8110A by selecting the source of the pulse-period 4
trigger signal:

Table 4-12.
Pulse-period sources set by :TRIG:SOUR

Pulse-period source ‘TRIG:SOURce
internal oso. | MMediatelINTernal{1]
Hp 811064 FLL INTernai2
Hp 811064 CLE TH | EXTernal2
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Default Values

Default ifalues, standard settings

Table 4-13. HP 8110A Defauit Values

Parameter *RST, Defauit Values
1ARM {EWIDth BTAT OFF
TFREQuency 100kHz
:IMPedance BOQ
1LEVel +1.00V
iPERiod 10.00us
:BENSe EDGE
BLOPe POS
SOURee IMMediate
:CHANRel MATH OFF
DG {:8TIMulus]  PATTern (DATA(1]218) Chl Bitt =1, BitZ to 40860
Ch2 Bitl =0, Bit2=1, Bit3 to 4096-;0
Strobe Bitl-1, Bit2 to 4006 -0
:PRBS[112]3] not applicable
:PRESet[1i2{3] |not applicable
[:STATE] OFF
:UPDate ON
:SIGNalf1i2] :FORMat, RZ
:DISPlay  LWINDow] [STATe) ON
MMEMery :CATalog? not applicable
-:CI}IRect.ory not applicable
:COPY not appticabie 0
:DELete not applicable Sf
;INITiglize not ap_piicabie
(LOAD BTATe not applicabie
1STORe not appiicable

:8TATe
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. Defanif Values

Table 4-13. BP 8110A Default Values (continued)

Parameter *RST, Defanlt Values
OUTPut[1]2) |:STATe} OFF
:iMPedance DINTernal} 500
:EXTernal BO.GO
POLarity NORMal
[:80URce] :CORRection{1i2] :EDELay [:TIME] 1]
:CURRent[1{2} [:LEVel] [:IMM} [:AMPL]{20.0mA (from 500into 500Q)
{OFFSet | 0.0mA {from B0Qinto 50}
. (HIGH |+ 10.0mA from{ 50 {into 500)
LOW -10.0mA (from 50Qinto SO0
:LIMit PHIGH] +10.0mA
LOW -10.0mA
STATe OFF
FREQ [:CW|:FiXed} 1.00MHz
TAUTO not applicable
HOLLY VOLT
:PHASe(1]2] ftADJust) 0.9
:PULSe DCYCle112] 10.0% {derived from Width and Period)
:DELayi1|2] 0.0 ‘
:HOLD TiMe
[UNIT _ S
:DOUBle[1]2] 1:8TATE] QFF
:DELay 0.0
C:HOLD | TiMe
UNIT |8
WIITh

THOLD{1]2]
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S e 4 ot

Default Values

Table 4-13. HP 8110A Default Values (continued)

4115 HP B110A Programming Reference

Parameter *RST, Defanit Values
1:50URce] :PULBe ‘PERiod 1us
AUTO not ap;.ﬂicable
‘Trailing DELay(1]2] 100ns
‘TRANsition[1}2] ‘HOLD TiMe
(UNER 8
{:LEADing] 2.0ns |
“TRAHIng 2.0ms
. TAUTO ON
‘TRIGger(1{2} VOLTage . TTL
:WIDTh{1{2} . 100ns
:ROSCillator :50URce INTernal .
EXTernal  :FREQ Mz .
VOLTagel1]2} [:LEVel] . [IMMediate] {:AMPLitude]|1.0V
- “OFFset 0.0mV
(HIGH HO0MV
LOW - BOOmV
LIMit[:HIGH] + B0V
:IJOW. —500mV
STATe OFF
!
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Default Values

Table 4-18,
HP 8110A Default Values (continued)
Parameter *RST, Default Vaiues
:8TATus  1OPERation not applicable
. :PRESet not applicable
| QUEStionable IEVEN)? not applicable
+CONDHtion? not applicable
ENABle not affected
{NTRansition not applicable
PTRansition not applicable
BYSTem CHECK {tALL} [:STATe} {not applicable
ERRor? not applicable
KEY . -1
:PRESet not applicable
SECurity [:8TATe} OFF
SET not applicable
1VERSion 1862.0"
TWARNing {:COUNE]? nof appiicable
STRing? © {not applicabie
:BUFFer? not applicable
‘TRIGger :COUNt 2
[IMPedance 50Q
:LEVel 1.6V
BLOPe POSitive
BOURce IMMediate
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Testing the HP 8110A

Introduction

Conventions Used

Test Results Tables

Use the tests in this chapter if you want to check that
the HP 8110A 150MHz Pulse Generator is working
correctly. Before starting any testing allow all test
equipment to warm up for at least 30 minutes,

When referring to actions that vou perform during the
tests, the following conventions are used:

This indicates that a labelled button

must be pressed

TRG MODE This shows that a sofi-key must be
' pressed. A soft-key is an unlabelled
button whose label is shown on the
display, and which can vary according
to the job that the button is doing

COMTIHUOUE PULSES
This is an option shown on the display,
and is selected by use of the vernier
keys. It is shown in upper or lower
case to match the case displayed.

Tables for entering the results of the tests are included
at the end of this chapter. The tests are numbered and
reference numbers for each Test Result (TR) are given

in a small table at the end of each test. The reference

number shows you where the actual results should be

entered in the Test Results Tables,

The Test Results tables at the end of the chapter should
be photocopied, and the Test Results entered on the
copies. Then, if the tests need to be repeated, the tables
can be copied again.

Testing the HP 81104 b1
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If Channel 2 has been fitted to your instrument, make

an extra copy of the Test Results tables for entry of the

resuits of tests on that channel. In this case, however, it
is not necessary to repeat the Period tests, as these are
common to hoth channels

Recommended Test Equipment and Accessories

The following tables list the recommended test equipment

you need to perform all the tests in this chapter. You
can use alternative instruments if they meet the critical
specifications given. The test set-ups and procedures
assume you are using the recommended equipment.

Table 5-1. Recommended Test Equipment List

Test Equipment Model Critical Speciﬂcations.

Oscitioscope HYP 54121T § 20 GHz, 10 bit vertical resclution, Histogram capability
Counter HP 53348 ¢ Period and Time Interval measurements

Coutiter HP 5336A | Frequency measurements > 150 MHz

Digital Voltmeter] HP 3458A [V up to 20V

Pulse Generagtor | HP 8112A |50 Miiz

Detay line HP 54008A [ 22 ns

h.2 Tasting the HP 8110A
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Note

Table 5-2. Recommended Accessories

Accessories

Model

Critical Specifications

Digitizing Oscilloscopes Accesscries

Attenuators HP 33340C#020120 dB
HP 333406CH#006 |6 dB

Power Splitter HP 118678

SMA/SMA {m-m) adaptor 12640-1158

SMA/BNC Adaptor 1280-1700

SMA Cable 8120-4948

50 4 Feedthrough Termination

HP 10100C |2 W,i%
See Figure 5-1 |10 W,0.1%

Adapter 1251-2277 BNC to Banana
Cable Assemblies, BNC 8120-1839
Torque Wrench B710-1682 548 in, b 1b-in (56 Nem)

When you connect the test equipment for the first time,
and whenever you change the setup during the course of
these tests, use the 8710 - 15682 torque wrench to tighten
and loosen SMA connectors. This will ensure that the
connectors are at the correct tightness and give the best

_signal transfer.
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50 Ohm, 0.1%, 10 W Feedthi'ough Termination

The following figure provides a schematic and a parts list
except for the case. The case must provide shielding and
maintain grounding integrity.

1

[“\\ (/‘”‘\};

Figure 5-1.
50 Ohm, 0.1%, 10 W Feedthrough Termination

The following parts are required:
1. Rl = 53.60, 1%, 10 W; HP Part Number: 0699-0146.

2. R2 = 200 €, 10%, 0.5 W, Variable trimmer; HP Part
Number: 2100-3350.

3. R3 =6819, 1%, 0.5 W; HP Part Number: 0757-0816.
4. BNC (M} HP Part Number: 12560-0045.
5. BNC (F): HP Part Number: 1250-0083.
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Getting Started The HP 8110A is controlled by selecting options in a
series of pages that are displayed on the instrument’s
screen. These options vary with the boards that are fitted
in the instrument. When the HP 8110A is being tested,
therefore, different situations can arise, depending on

4 whether you have a standard instrument or one that has
" had additional boards fitted. The following examples
illustrate this

Typical Examples of Displayed Screens

Figure 5-2 shows the TRG MODE (Trigger Mode) screen of
an instrument that has a full complement of PC boards,
including a PLL Board and an Output 2 Board.

R P e [OHODIFY

Single~-Pulse= at Qutl

; — ¥ Cont inous
............... % }.’?.E!.%E. . Pf:’.l.s..e.s .‘?‘.t. . i:l.’:'f:% Triggerad

Gated
7 Ext-Width
ITRG-MODER [ TIMING | [ LEVELS | [ PATTERN ¢

' Figure 5-2,
The TRG MODE Screen Display in & Fully Fitted

HP 8110A
Figure 5-3 shows the TRG MODE screen of a standard
instrument.
iR FULSES [EMOLE
"""""""" stigia-pulses s v [oloDIFY
.............................................. Triggered
Gate
Ext-Width

VITRG-MDDE] [TOUTPUT | [ LIMITS | [PATTERN |

Figure 5-3.
The TRG MODE Screen Display in a Standard
HP 8110A

¥
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5.6 Testing the HP 8110A

Figure 5-4 shows the TRG MODE screen of a fully-fitted
instrument where manual triggering has been selected.

TRIGGERED PULSES OHMODIFY

Double~Pulses at Qutl

- *FEN Fe
_______________ Double-Pulzes at Dutz EXT INPUT

Tra'd byt [IEEEW
ITRG-MODER [QUTRPUT 11 [OUTPUY 21 [ PATTERN |

Figure 5-4.

- The TRG MODE Screen With Manual Triggering in a

Fully-Fitted HP 8110A

Figure 5-5 shows the TRG MODE screen of a standard
instrument where manual triggering has been selected.

TRIGGERED FPULSES ﬁﬁgﬁiF'{

Single-Pulsaes at Qutl *I’ﬂﬂﬂ. e
.............................................. EXT INPUT

Tra’d bu: EEEESE
ITRG-MOCEN [ OUTPUT | [ CIAITS | [PATTERN |

Figure 5-5.
The TRG MODE Screen With Manual Triggermg ina
Standard HP B110A

Figure 5-6 shows the OUT‘PUT screen of a standard
instrument.

Per ZB8ns Hormal ON 1 ©HMODIFY
Dela 8,680

Hidt Offset  +@.omi| @
LeadEd Wsﬁs aEESSE YAt 90.08
Trailbd 2.688ns 560 into S&.500 ne
FTRG-MODE ] Y OUTPUT | [ LIWITS | [ PATTERH |

Figure 5-6.
The Output Screen in a Standard HP 8110A


https://www.manualsplus.com/

Instrument Serial Numbers

You will need to write the serial numbers of the
instrument and its boards at the top of the Test Reports.
These can be found as follows:

Press (FELF), (MORE), SERIAL #

The HP 8110A display lists the instrument’s product and
serial numbers.

The display on your instrument should look similar to
this:
Prod.Nr. Serial Hr.
FRAME 8ii0A 3236G00153
CH1-Bd. 811034 3233G00135
CH2-Bd. 811034 3304G00216
PLL~Bd. 811064 3237G00184
DSK-Bd. 811074 3308G00173

The number given for the FEAME applies to the
Mainframe, the Power Supply, the Microprocessor Board,
and the Period Board. The serial number is available on
the Period Board.

Initial Setup of the HP §110A

In the majority of these tests the initial setting up of

the instrument is identical. Therefore, it is described
once here, and then referred-to where appropriate. In
cases where the initial setup differs, an ilustration of the
settings is shown.

Set up the HP 8110A as follows:
1. Select TRG-MODE
m COHTIMLDUS PULSES
¥ Single-Pulses at Oub L {plus Single-Fulzes at
mut 2, if second channel is installed)

If PLL (HP 81106A) is fitted, set:
A Pulse-Feriodtinternal dsc
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Note

§-8 Testing the HP 81104

€

2. If a second output channel is installed, select
CONFIG screen and set up as follows:

HP-IB Address: 22
PerfaPHMSEEftezt Hil

PLL-Kef 3 Internal
Jesken i1 B.08ns 2! 8.88ns

i LIMITS | | TRG-LEM | | MEMCARD | § CONFIG }

el Figure 5-7.
CONFIG Screen, Parameters grouped by OUTPUT

Set-ups are given in all the tests for DUTPUT 1 and
_GU_’_I'PU’I‘ 2.1 you are testing a single channel instrument

set up the BUTPUT screen with the settings given for
BUTPUT 1.
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Test 1: Period

Test Specifications

Eguipment Needed

Procedure

Range 6.65 ns to 999 ms

Resolution 3 digits, best case 10 ps

Accaracy +0H% £100 ps

RMS-Jitter 0.03% + 26 ps (0.06% + 25 psin the

range 50 ns to 100 ns)

Digitizing QOscilloscope with Accessories
Counter
Cable, B0 &, coaxial, BNC

1. Connect the HP 8110A to the digitizing oscilloscope as
shown:

HP 81 10A UNDER TEST % HP 54121 FRONTEND
m——— SIROBE TR H | 2 3 4 TG
{__ﬂ_..._wj ﬁmow O ooz o 0 o0 E
c e & 0 ¢ | sl Pl
H “ﬁmu«rm.ﬁ: L ATTENUATOR
H NATH SMABNG ¢ WATH
FORIOR

! ADAPEOR j

Connecting the HP 8110A to the Scope

2. Set up the HP 8110A as described in “Initial Setup of
the HP 8110A”

Testing the HP 8110A 5.8
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3. On the HP 8110A press and set up QUTPUT 1

and UU'I'PUT 2 pages as shown in the following
illustrations:

Per RN

NHormal  ON 1 W

d.86ns
Batad,. 25280 gffset  to,84]
Eyc 2925 ALITSE %S0Vl B.BH
TrallE 2.80ns SO0 into 50.80

ng
[TRG-MODE | TOUTPUT 11 [OUTPUT 21 [PATTERH |

Configuring Output 1

Per FASHVENM Hormal | OFF 2 ﬁﬂonlrv
{Be}_ag 0.00ns Separate Dyt

Pt e 58.0% Uff=at +& Gl B 55
LeadE 2.68ns Buplit 1,000 iy
5 Trailkd Z.00ns 560 into 58.00

{ TRG-MODE ] [OUTPUT 11 ROUTPUT 2R | PRTTERN ]

Configuring Output 2

Note i When you are testing instruments with 2 output channels
W it is necessary to:

a. Configure both channels.
b. Switch OFF the channel that is not being tested
If you then test the other channel:

¢. Switch ON the channel you are testing, and switch
OFF the other channel.

4. Set the Digitizing Oscilloscope P 54121T: -~

® Press (AUTOSCALE '

# Select the Display menu and set the Number of
Averages to 32

» Press (MORE) key
®m Press (MEASURE Jkey
w Press (PERIOD) key

5-10 Testing the HP 81104 -
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5. Check the HP 8110A pulse period at the following

settings:
Tabie 5-3.

Period Settings and TR Reference
1 Oscillogcope Timebase! Period!  Acceptable Range ['TR entry
' I ns/div 8.65 nat 6.2175 ns to 7.0825 ns -1

2 ns/div 9.59 ns] 9.390 ns to 10.589 ns 1-2

2 ne/div 100 ns 9.4 ns to I0.6 ns 1-3

10 na/div 50.0 ns 47.4 ns to B2.6 ns 1-4

20 ns/div 00,9 na]84.808 ns to 104.905 ns 1-b

6. Connect the HP 8110A to the Counter as follows:

HP 81104 UNDER TEST HP 53348 COLINTER
; . STROTE T mmgra
CO%EF gy oo
L 4 - H

!
{
i

Connecting HP 8110A to the Counter

7. Set the Counter to:

FUNCTION Poriod A
INPUT A 50 0
SENSE On
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8. Check the HP 8110A period at the following settings:

Table 5-4.
Period Settings and TR Reference

Period| Acceptable Range |TR entry
100 ns | 94.9 ns to 1061 ns 1-6
500 ns | 474.9 ns to 525.1 ns -7

1lus (949.9nsto 1060.1ns| F-8

b us 4.Thus to 5.25 us 1-9
60 us [ 47.56 usto B2.5 us 1-10
BOO pus | 475 ps to B26 ps 1-11
5 ms 4.76ms to 5.35 ms 1-12
BOms | 47.5 ms to 52.5 ms 1-13
500 s 475 ms to 525 ms 1-14

§-12 Testing the HP 8110A
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Test 2: PLL Period

Note ﬁ

Pl
(e
i

Test Spe}:iﬁcations

sEquipment Needed

Note wI
Procedure

o,

This test is only performed if HP 81106A is installed.

Range 6.65 ns to 999 second
Resolution 4 digits, best case 10 ps
Accuracy +0.1%

RMS-Jitter 0.003% + 20 ps

Counter HP 533bA
Cable, b0 {}, coaxial, BNC

The HP 5335A counter is used in {requency mode to
meet the MIL CAL A uncertainty requirements for

TAR (Test Accuracy Ratio) > 4:1.

1. Connect the HP 8110A to the counter as follows:

HP B3 10A UNDER TEST

+HP 5335A COUNTER
-
T} BMT. STROBE TRG [— """""" T ONASTA
bl NRUT QU O OUTE ogrz R 197
W v’

Connecting HP 8110A to the Counter

2. Set up the HP 8110A as described in “Initial Setup of

the HP 8110A7
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3. Select the TRG-MODE screen on the HP 8110A and set
up as follows:

COMTINUDUS PULSES IQ HO [ﬂF

Sinale-Fulses at Qutl
int Osc
“ Smgie F‘ulse5 at Out 2 *ént PLL

ITRG-FMODEY [GUTPUT 11 TOUTPOT 21 [PATTERN |

The TRG MODE Screen Setup

4. On the HP 8110A set up DUTPUT 1 and OUTPUT 2.
pages as shown in the following illustrations:

Per SNy Horeal o 1 le ﬁOBIF?
Petofie 25787 orfset 18,810
L "
Leaﬁsé'g Panne moite  1eau’] 5.658
headtEg 5:89nc Buplitio L5980

[TRG-MO0E | [BUTPOT 11 [GUTPOT 21 [TPATIERH |

Configuring Output Screen 1

Per [ESEEEN Nornal OFF 2 |° MODIFY
Belag 8.80ns Separate OutZ
Dt c S58.8% Dffsaf +@.Anl 6 556
LeadE 2.88ns Auplit 1,894 ] ke
TrailEd Z.80ns 3680 into 50.G0
ITRG-MODE | 10OUTPUT 1| BOUTPUT 20 | PATYERH |

Configuring Output Screen 2

i
B
W

"
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Note § When you are testing instruments with 2 output channels
ﬁ it is necessary {o:

a. Configure both channels.
b. Switch OFF the channel that is not being tested

If you then test the other channel:

¢. Switch ON the channel you want to test, and switch
OFF the other channel.

5. Set the Counter to;
FUNCTION Frequency A

INPUT A 50 1
SENSE On
6. Check the HP 8110A PLL pulse period at the following
settings:
Table 5-5.
PLL Period Settings and TR Reference
Period | Frequency Acceptable Range TR Entry
.650 ns| 160.8769 MHz | 150.2257 MHz to 150.5264 MHz{ 2-1
9.999 ns| 100.0100 MHz! £6.910 MHz to 100.110 MHz 2.2
1006 ns| 100 MHz 99,960 MHz to 100,100 MHz 2.3
50.00 ns| 20 MHz 19.980 MHz. to 20,020 Miiz 2-4
99.09 ns| 10.0010 MHz |  9.991 Mz to 10.001 MHz 2-5
100 ns 16 MHz 9.990 MHz to 10.010 MHz 2-6
500 ns 2 MHz 1.898 MEHz to 2,002 MHz 2-7
1 s 1 MHz 999 kifz to 1.001 MHzmus 2-8
5 s 200 kHz 199,800 Kz fo 200.200 kHz 2-9
B0 18 20 kHz 18,980 kHz to 20,020 kKHz 2-10
500 s 2 kHz 1.998 KEz to 2.002 kifz 2-11
b ms 200 Hz 199,806 Hz to 200,200 Hz 2- 12
50 s 20 Hz 18.980 Hz to 20,020 Hz 2-13
BOO ms 2 Hz 1.098 Hz to 2.002 Hz 2- 14
i 0.2 H 0.1998 Hz to 0.2002 Hz 2-15

Testing the HP B110A 515
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Test 3: Width

Test Specifications  Range

3.30 ns to 989 ms

Resolution 3 digits, best case 10 ps
Accuracy + 5% & 260 ps
RMS-ditter 0.03% + 25 ps (0.05% + 25 ps in the
‘ range 50 ns to 100 ns) C
Eguipment Needed Digitizing Oscilloscope with Accessories
Counter

Cable, b0 4@, coaxial, BNC

Procedure 1. Connect HP 8110A to the Scope as shown:

HP 811CAUNDER TEST HP 541257 FROMFENLD

P
i

2. Set up

T B STt TRG 12 3 & mG |
et NPITOUT OUT  OUT s T2 (O I
E 0o 0 o 0 @ -
- RE. "L TATTENLATOR
WATH SMAVBIC L svwEnE
ADAPTOR HNPTCR

Connecting HP 8110A to the Scope

the HP 8110A as described in “Initial Setup of

the HP 8110A"
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3. On the HP 8110A press and set up OUTPUT 1

and OUTPUT.2 pages as shown in the following
illustrations:;

Per 298ns Hormal OH 1 £ HMODIFY
Belaﬁ [.080 ns

lidtfds Toame Aueiit  1oegb| 28.8
ng

it
Leadide £.0Ens Buelit. . L3784
[TRO-WODE| IOUTEUT 1) [OUTEUT 21 [ BRTTERH |

Configuring Qutpuf Screen 1

Per 28@8ns Horwual OFF 2 OHODIFI’l
Tl Geos SRe B
LeadEd W Avplit i.864 58-@
TrailEd 2.88n0s 580 into 58.80
[TRG-MODE | [OUTPUT 1) FOUTPUT 20 [FATTERN |

Configuring Output Screen 2

Note i When you are testing instruments with 2 output channels
W it is necessary to: .

a. Configure both channels.
b. Switch OFF the channel that is not being tested
If you then test the other channel:

¢. Switch ON the channel you are testing, and switch
OFF the other channel,

4. Set the Digitizing Oscilloscope HP 541217T:
w Press

a Select the Display menu and set the Number of
Averages to 32 ,

® Select the delta V menu and turn the voltage
markers On

& Set the preset levels to H0% -50% and press
{AUTO LEVEL SET]

Testing the HP B110A 5-17
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5-18 | Testing the HP 8110A

® Select the delta t menu and turn the time markers
ON , .

® Set START ON EDGE = POS I and STOP ON EDGE
= NEG1

Change the oscitloscope timebase to 1 ns/div

6. Change the HP B110A width to 3.3 ns
7. Center the pulse in the Scope display

8. Press the (PRECISE EDGE FIND) key for each new Width

setting
Check the HP B110A puise width at the following
settings:

Table 5-6.
Width Settings and TR Reference

Oscliloscope Timebase | Perlod | Width Acceptable Range [TR Entry
1 ns/div 200 ns{3.30ns| 2.885 ns to 3.716 ns 3-1
1 ns/div 200 ns {6.60 ns{ 6.020 ns to 7.180 ns 8.2
2 ns/div 200 ns 19.99 ns| 9.240 ns to 10.739 ns 3-3
2 ne/div 200 ns ] 10.0 ns| 9.250 ns to 10.750 ns 8-4
10 ns/div 200 ns 160.0 ns| 47.25 ns to 52.75 ns 3-5
20 ns/div 200 ns § 99.5 ns | 94.655 ns to 106.146 ns 3-8
20 na/div Tps 100 ns | 04.76 ns to 103,26 ns 3.7
100 ns/div 1us | 600 ns | 474.75 ng to 525.25 ns 3-8

s
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10. Connect the HP 8110A to the Counter as shown:

HP 811 CALINDER TEST

INFUTCLUT
o0

gron

1 PR STRORE G

1 - t
ur m{n%ﬂf?g C_mmj N‘%}{A O O 1

O

HP 53348 COUNTER

Connecting HP 8110A to the Counter

11. Set the Counter to:
TIEA =B

FUNCTION
SENSE
INPUT A
COM A
INPUT B

On

O

On

50 2, negative slope

12, Check the TP 8110A width at the following settings:

Table 5-7.

Width Settings and TR Reference
Period | Width Acceptable Range | TR Entry
100 pst 1 ps |949.75 ns te 10560.26 ps 3-8
100 us{ B s 4.7h ps to B.26 ps 3-10
100 ps | 50 ps 47.6 us to B2.B us 3-11
10 ms | 500 us 475 ps to 626 ps 3-12
0ms | 5ms 4.75 ms to 5.25 ms 5-13
899 ms | 5O w8 47.5 ms to B2.5 ms 3-14
096 ms [ BO0ms A75 ms to B2b ms 3-15
Note - i Repeat the entire test for the second channel, if it is

W installed

y
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Test 4: Delay

Test Specifications  Range Fixed: typical 34.0 ns
Variabie: 0.00 ns to 999 ms
Resolution 3 digits, best case 10 ps
Accuracy +5h% £+ 1ns

RMS-Jitter 0.03% + 25 ps (0.05% + 25 ps in the
range 50 ns to 100 ns)

Equipment Needed Digitzing Oscilloscope with Accessories
Pulse Generator _
Counter
Cable, 50 €, coaxial, BNC

Procedure 1. Connect HP 8110A to the Scope as shown:

HP 8112 ‘
PLESE : k
GENERATOR HP 811 GALINDER TesT HP 541217 FRONTEND
[ [ o, om e
TRIG G — e NRUF QL QUT OUF1 ouT?2
eRh kel c g L O
11
E

3 % 20 dB ATTENLN'OR

Connecting HP 8110A to the Scope

2. Set up the HP 8110A as deseribed in “Initial Setup of
the HP 8110A”

3. Set the Pulse Generator to:

Period Ius
Width 100 ns
Amplitude 1V
Offset EAY

Qutput Enable
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4, Select the TRG~MDDE screen on the HP 8110A and set
up as follows:

Wi ieadaly) FULSES W

"""""""" Singie~Pulses at Out}

............... Single-Pulses at Out2|, Goptinous

g
Trg'd but EXT-IN B2t eiatn
[TRG-FOOEl [OUTEUT 11 [GUTPUT 21 [ FATTERN |

The TRG MODE Screen Setup

5. On the HP 8110A set up DU’I‘PUT 1 and OUTPUT. 2
pages as shown in the following illustrations:

‘PEI" ““““““““ Horual -GN 1 OHOD;F‘I’
Oela

Midtg ;g%ns foset +A.,8mY a @@
Lesdbdg 2.88ns Auplit Enau Y.y
FRatiEd 5 Bhne Son into 58.0

ns
[TrRG-Mo0E |- FOUTPOT 11 [GOTPUT 21 [PATTERN |

Configuring Output Screen 1

Pap we———— Mormal  OFF 2 O MODIFY

Dela Separate Out2

Hsath offzer 0.0 (1 (R
Leadbdg 2.006Me Buplit 1, g .y
TrailEd Z2.88ns 580 into S 60

[TRG-MODE | [AUTFUT 11 FOUTFUT 21 T PATTERN |

. Configuring Output Screen 2

Testing the HP B110A  5.21
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Note |
¥

5-22 Testing the HP B110A

When you are {esting instrumenis with 2 output channels
it is necessary to:

a. Configure both channels.
b. Switch OFTF the channel that is not being tested
If you then test the othe'r channel:

¢. Switch ON the channel you are testing, and switch

OFF the other channel.

6. Set the Digitizing Oscilloscope HP 54121T:

® Press(AUTOSCALE)
& Set timebase 1o TIME/DIV = 10 ns/div

- & Center the positive-going edges of the two signals

m Select the Display menu and set the screen
function to single; set the number of averages to 32

E Select the Delta V menu and turn the voltage
markers ON and assign marker 1 to channel 3 and
marker 2 to channel 4

w Set Preset levels to 50% - 50% and press
(AUTO LEVEL SET)

# Select the Delta € menu and turn the time markers
ON :

m Set START ON EDGE= P0OS1 and STOP ON EDGE=
POS 1

® Press the {(PRECISE EDGE FIND ) key

s
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7. Check the HP 8110A delay at the {ollowing setfings:

Note Record the value of the fixed delay and subtract it from
the other readings.

Tabie 5-8.
Delay Settings and TR Reference

Oscilloscope Timebase | Delay Accepiable Range [ TR Entry
10 na/div 0.00 ns fixed Delay 4-1
10 ns/div 5.00 n= 2,75 ns to 6.25 ns 4-2
20 ns/div 0% ns| 849 nsto 11.40ns 4-3
206 ns/div 50.0 ns 46.5 ns to 53.5 ns 4-4
B0 ns/div 99.0 ns | 93.900 ns to 105,886 ns 4-6
B0 na/div 160 ns 84 ns to 106 ns 4-6
200 ns/div 500 ns 474 ns to 52§ ns 4-7

8. Connect the HP 8110A to the Counter as follows:

HP 81 10A UNDER TEST +P 53348 COUNTER
. "] MRUTA  INUTE
I %}TOUI’ CGF OUTTOWT? [‘,_ V,V,&,wj [EEe l
e D oo 8 L

Connecting HP 8110A to the Counter

4. Set HP 8110A to tant inusuz-Fulses on the TRG
MODE screen
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Note
@

Note
v

5-24 Testing the HP B110A

10. Set the Counter

FUNCTION
SENSE
INPUT A
INPUT B

t0:

TLA — B

On
50 Q
50 @

11. Check the HP 8110A delay at the foilowing settings:

Subtract the fixed delay from the other readings

Tabie 5-9.

Delay Settings and TR Reference
Period | Delay | Acceptable Range | TR Entry
100 us| 1 ps 949 ns to 1061 ns 4-8
100 us{ b ps |4.749 ps to 5,251 us £-9
100 us § 60 ps | 47.5 us to 2.6 us 4-10

10 me | 500 ps| 475 us to B2B us 4-1%
1W0ms | 5ms | 475 msto 5,28 ms | 4-12
099 ms| 50 ms | 47.5 ms to 52.5 ms 4-13
008 ms | 500ms § 475 ms to 525 ms 4-14

Repeat the entire test for the second channel, if it is

installed.

P
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Test 5: Double Pulse Delay

Test Specifications

il

Equipment Needed

Procedure

Range 6.60 ns to 999 ms
Resolution 3 digits, best case 10 ps
Accuracy + 5% 4+ 260 ps

Digitizing Oscilloscope with Accessories
Counter
Cable, 50 Q, coaxial, BNC

1. Connect HP 8110A to the Scope as shown:

HP & 104 RTEST HP 541 21T FRONTEND

4 '!REG§

T2 3
OO O )
Y -]
WETH SMASEX -
e

' ATTENUATOR
ST SMAVEINC

annecting HP 8110A to the Scope

2. Set up the IIP 8110A as described in “Initial Setup of
the HP 8110A"
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b-26

Testing the HP 8110A

3. Select the TRG MGDE screen on the HP 8110A and set
up as follows:

CONT IMUDUS PULSES

: % Doubile

internal O=c

ITRG-HODEY [OUTPOT 11 [OUTPUT 21 [ PATTERH |

Pulse~Periodt

The TRG MODE Screen Setup

4. On the HP 8110A set up OUTPUT 1 and OUTPUT 2
pages as shown in the following illustrations:

Per 208ns Hormal OH 1 OﬂﬂBIF'r‘
Db1De=l W
Hidth fset +@ Bl B 55
LeadEdg Z.BEns RMH}. 1,961 LY
TrailE 2 Bns 500 inte S6.H0 s
[TRG-MODE ] JOUTPUT 1 I [OUTPUT 21 [ PATTERH |

Configuring Output Screen 1

Per 208ns HNormal OFF 2 W

DbilDel W Separate Out?

Width ns Uffzet +d ,E Ml 6 65
Leadbdg 2.88ns Hmplit 1,600 s Lhnd
TrailEd 2.06Bns 560 into 58.50

ns
[TRG-HODE] [OUTPOT 11 FOUTPOT Z8 [PATTERH |

Configuring Outpuf Screen 2

i
%
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Note

When you are testing instruments with 2 output channels
it is necessary to:

a. Conﬁgure both channels.
b, Switch OFF the channel that is not being fested

If you then test the other channel:

c. Switch ON the channel you are testing, and switch
OFF the other channel.

5. Set the Digitizing Oscilloscope HP 54121T:
» Press

® Center the double pulse signal

g Select the Display menu and set the Number of
Averages to 32

m Select the Delta V menu and turn the Voltage

* markers On

m Set Preset Levels = 50% -b0% and press
{AUTO LEVEL SET) _

& Select the Delta t menu and turn the Time markers

On
®m Set START ON EDGE = POS1 and STOP ON EDGE
= P(OS2

6. Press the (PRECISE EDGE FIND } key for each new
Double Delay setting

7. Check the HP 8110A double delay at the following
settings:

Table 5-10.
.Double Delay Settings and TR Reference

Osciliescope Timebase [Double Delay|  Acceptable Range | TR Entry
2 ns/div 6.85 ns 6.0876nst0 7.2326Rs | B -1
2 na/div 8.60 ns 9.241 ns to 10.74 ns -2
10 ns/div 5.0 ns 47,26 ns to 52.76 ns 658
20 ns/diy 09.9ns  104.656 ns 10 105,145 ne]  5-4
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: 8.

9.

10.

11.

5-28 Testing the P 81104

Connect the HP 81 10A to the Counter as shown:

HP B 10A LINDER TEST HP 5334B COUNTER
—— B SRORE T sREA A
1 mbn&g %ﬁn‘ ol oz m__.} O G O

Connecting HP 8110A to the Counter

Set the Counter to:

FUNCTION Period A
INPUT A 500
SENSE On
EXT ARM SELECT
‘ a. Start (ST): leading edge
b. Stop (8P): trailing edge’

Set up the HP 8110A as deseribed in “Initial Setup of
the HP 8110A”

Select the ‘TRG-M
up as follows:

DE screen on the HP 8110A and set

| TRIGGERED P RS [CHODIFY

Double-Pulses at Outl

- * MAN £
................ Oouble-Pulses at Oute AT THEUT

Tro'd byt EEREEE :
ITRG-MODER [OUTRPUT 1] |OUTRUT 2} | PRTTERM t

The TRG MODE Screen Setup

p—
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Note

v

12. On the HP 8110A set up OUTPUT 1 and OUTPUT 2
pages as shown in the following illustrations:

Par —wwwm———— Mormal

m Offset

Width
LeadEdg 2.08ns Amplit
VTrailE 2.889ns 58

1.60U
into 58,010

O HMODIFY]
188

DHl

+a, BMU

[TRG-MoDE | FOUTPUT 11 [OUTPUT 21 [ PRATTERN |

Configuring Qutput Screen 1

Fap e e Horral

LeadEd
TrailE

2.88ns HmM

DblPel Separate Duizz
Hidth !e‘%mns Rfrs of égﬂu

lit
2.080ns 585 into 553 aa

OFF 2 [OHODIFY]

100

[TRG-HOUE | [OUTPOT 11 JOUTPUT 2] [PATTERN |

Configuring Output Screen 2

When you are testing mstruments with 2 output channels

it is necessary {o:

a. Configure both channels.

b. Switch OFF the channel that is not being tested

I you then test the other channel:

c. Switch ON the channel you are testing, and switch

OFTF the other channel.

Testing the HP 8110A 5-29
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(411

: 13. Check the HP 8110A double pulse delay at the
following settings:

Table 5-11.
Double Delay Settings and TR Reference
Double Delay Accepiable Range |TR Entry

100 ns £4.76 ns to 105,26 ns 5.8
500 ns - | 474.75 ns to 526.25 ns 5-6

1 us 846,75 ns to 1060.25 us 57

5 us 4.7760 us to b.25 us 5- 8
B0 ps 47.5 ps to 52,6 us 5-9
500 ps 475 ps o 525 us 5-10

B ms 4.76 ms to 5.256 ms 511
B0 ms 47,56 ms to 52.6 ms 5-12
500 ms 476 ms to B25 ms 5-13

Note - i Repeat the entire test for the second channel, if it is
@ installed. '

T
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Test 6: Jitter

The Tollowing tests are required:

1. Period Jitter

a. Internal Oscillator

b. Internal PLL (if HP 81106A is installed)
Width Jitter

3. Delay Jitter

b2

Test 6.1a: Period Jitter, Internal Oscillator

Test Specifications

. Equipment Needed

RMS-Jitter 0.03% + 25 ps (0.05% + 25 ps in the
range 50 ns to 104 ns)
Digitizing Oscilloscope with Accessories 5

Delay Line (22 ns)
Power Splitter
Cable, H( 9, coaxial, BNC

Procedure 1. Connect HP 8110A to the Scope as shown:
HPS4121T e s e HP 54008A
HP 8110A UNDER TEST ) Ei}om%wD ﬁmﬁ% DELAY LNE
T EXT.STROBE TG 12 —‘
1
E— A xR . O"?T ,,,,,,,,
WW{;R 1
MALEMALE SMA ADAPTOR——— i \ & dB ATTENUATOR l
m JQ_ POWER
SPLITIER
SMA«BNCMOR _5

smmc ADAPTOR

Equipment Set-up for Jitter Test

2. Set up the HP 8110A as described in Imual Setup of
the HP 8110A7
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Note

5-32 Testing the HP 81104

3. On the HP 8110A set up DUTPUT 1 and GUTPU’I' 2
pages as shown in the following illustrations:

SN Horal ON - 1 onganv
g.ag he fo t +530 MU
A se M
. 2 .08 n 8 .68 53 2 @
railEd 2.8@ns 5@ into 56,60 ng
fTRG-MODE | FOUTPUT IF [OUTPUT Z1 | PRTTEEN |
Configuring Output Screen 1
Fer & l Hormal OFF 2 [6 HUU[F’I’
Dela Separate Out
biidt fzet  +DEEMU 5@ B
Leadkbd Huplit Laay R4,
VTrallE 500 into 58.80 ns

[TRG-MDDE] [OUTFOT 11 TOUTPUT 2} [ PATTERH |

Configuring Output Screen 2

When you are testing instruments with 2 output channels

it is necessary to:

a. Configure both channels.

b. Switch OFF the channel that is not being tested

If you then test the other channel:

c. Switch ON the channel you are testing, and switch

OFF the other channel.

4. Set the Digitizing Oscilloscope HP 54121T:

m Press [AUTOSCALE

m Select the Display menu and set the Number of

Averages to 64

¥ Select the Channel menu and set the Attenuation

factor of channel 4 to 2

# Set the VOILTS/DIV of channel 4 to 10 mV/div

a Set OFFSET to 260 mV
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u Select the Timebase menu and set the TIME/DIV to
100 ps/div

® Center the first positive-going edge of the signal
(approximate Delay = 32.4 ns)

& Select the Delta V menu and turn the V markers
On

w Set the Marker 1 Position to 245 mV and the
Marker 2 Position to 250 mV

® Select the Delta t menu and turn the T Markers On

# Set START ON EDGE = POS1 and STOP ON EDGE
= POS]

m [’ress the {PRECISE EDGE FIND} key

5. RECORD the delta t reading. This is the rise time
of the reference signal within a 1% amplitude
window of the signal connected to Input 4. This
value is needed later to calculate the correct jitier.
(delta.t.up)

6. Select the Timebase menu and center the second
positive-going edge of the signal (approximate Delay
= 82.3b ns)

7. Press (MORE) and {HISTOGRAM]

¥ Select the Window submenu and set:

# Source is channel 4

u# Choose the Time Histogram

& Press (WINDOW MARKER 1) and set it to 245 mV
® Press (WINDOW MARKER 2} and set it to 250 mV

8. Select the Acquire submenu, set the Number of
Samples to 1000 and press (START ACQUIRING}

9. After the data for the time histogram has been
acquired (# Samples = 100%}, select the Result
submenu.

10. Press (MEAN]} and (8iGMA). RECORD the values of
sigma

11. The RMS-jitter is calcuiated as follows:

Bsigma — deltatup

{5 — jitter =
RM jitter G

Testing the HP 8110A  5-33
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12. The RMS-jitter for period of B0 ns is 50 ps. Enter the
result in the Test Report as TR entry 6.1a - 1

13. Set the HP 8110A period to 500 ns
14. Repeat steps 6 to 11

Note I TIME/DIV = 200 ps/div; approximate Delay = 532 ns

15. The RMS-jitter for period of 500 ns is 175 ps. Enter
the result in the Test Report as TR entry 6.1a - 2

Test 6.1b: Period Jitter, Internal PLL (If HP 81106A is installed)
Test Specifications  RMS-Jitter 0.003% + 20 ps

Equipment Needed Digitizing Oscilloscope with Accessories
Delay Line (22 ns)
Power Splitter
Cable, 50 Q, coaxial, BNC

Procedure 1. Connect HP 8110A to the Scope as shown:

HP 541217 P HP 540084,
”H9 81 FOA UNDER TEST FRONTEND eﬂarﬁmmwoa PELAY UME
| — i Z 3 WG i -
L PESROETRGE o oure o O O H ] ]
WYY A (At
SMARRE A

H MWEIOR
MALEMALE SIMA ADAPTOR - & A8 ATTENUATOR
> L—M'g—j— . POWER :
/ . ‘u-?:l‘ SPLITTER 13"
SMABNC ATWPIOR L\i
SMARNC ADAPTOR

Equipment Set-up for Jitter Test

2. Set up the HP 8110A as described in “Initial Setup of
the HP 8110A"
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3. Select the TRG-MDDE screen on the HP 8110A and set
up as follows:

CONTINUOUS P‘ULSES @ MODIFY

ITRG-MODED [DUTPUT 1] [OUTPUT 21 [ PATTERN |

The TRG MODE Screen Setup

4. On the HP 8110A set up OUTPUT 1 and OUTPUT 2
pages as shown in the followmg illustrations:

Normal O 1 IQNOBIF?

#3.08ns

Hidt IB Bns fose:t +306 pt) 2@ a
LeadEdg 2. 6B nis AU e Ot
Leadtds 2-220F SuRMife. 8780

ns
[TRG-MODE | TOUTFUT 131 [ouTPuT 2] | PATTERN |

Configuring Output Screen 1

Normal = O 2 OHODIFH’
=] = . Separate Out?
Wid Qffset  +5@QMY 28 a
LeadEdg 2. BBns Amplit i.801 -,,_
TrailE =leadE 560 into 58,80

FTRG-MODE | [GUTPUT 11 FOOTPOT 2§ | F’HTTERH |

Configuring Output Screen 2

Testing the H? 81104 5-3b
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Note |

5:36 Testing the HP 81104

When you are testing instruments with 2 cutput channels
it is necessary to:

a. Configure both channels.
- b. Switch OFF the channel that is not being tested
If you then test the other channel:

c. Switch ON the channel you are testing, and switch

OFF the other channel.

5. Set the Digitizing Oscilioscope HP 541217T: .

® Press (AUTOSCALE

& Select the Display menu and set the Number of
Averages to 64
# Select the Channel menu and set the Attenuation
factor of channel 4 to 2 )
W Set the VOLTS/DIV of channel 4 to 10 mV/div
m Set OFFSET to 2560 mV _
m Select the Timebase menu and set the TIME/DIV to
100 ps/div :
# Center the first positive-going edge of the signal
(approximate Delay = 32.4 ns)
# Select the Delta V menu and turn the V markers
On '
m Set the Marker 1 Position to 245 mV and the
Marker 2 Position to 250mV
® Select the Deita t menu and turn the T Markers On
m Set START ON EDGE = POS1 and 8STOP ON EDGE
= POS1
m Press the (PRECISE EDGE FIND} key

i, RECORD the delta t reading. This is the rise time

of the reference signal within a 1% amplitude
window of the signal connected to Input 4: This
value is needed later to calculate the correct jitter.
{delta.t.up)

. Belect the Timebase menu and center the second

positive-going edge of the signal (approximate Delay
= H2 ns) ‘
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8. Press {MCORE]) and {HISTOGRAM]

u Select the Window submenu and set:

& Source is channel 4

m Choose the Time Histogram

# Press (WiNDOW MARKER 1) and set it to 245 mV
, @ Press [WINDOW MARKER 7J and set it to 2560 mV

9. Select the Acquire submenu, set the Number of
Samples to 1000 and press (START ACQUIRING)

10. After the data for the time histogram has been
acquired (# Samples = 100%), select the Result

submenu,
11. Press (MEaN] and [SiGmA). RECORD the values of
sigma '

12, The RMS-jitter is calculated as follows:
Bsigma ~ delta.t.up
6
13. The RMS-jitter for period of 20 ns is 20.6 ps. Enter
the result in the Test Report as TR entry 6.1b - 1

RMS — jitter =
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Test 6.2: Width Jitter

Test Specifications  RMS-Jitter 0.03% + 256 ps(0.06% + 25 ps in the
~ range 50 ns to 100 ng) '

Equipment Needed Digitizing Oscilloscope with Accessories
Delay Line (22 ns)
Power Splitter
Cable, 50 0, coaxial, BNC

Procedure 1. Connect HP 8110A to the Scope as shown:

HP 541217
HP 81 10A UNDER TEST FRONTEND

:ﬁ O CSROBETNG  oumr otz o O O
T AT A HTE

Equipment Set-up for Jitter Test

2. Set up the HP 8110A as described in “Initial Setup of
the P 8110A7

638 Testing the HP 81108
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3. On the HP 8110A set up QUI‘PUT 1 and DU‘I‘PUT 2
pages as shown in the folluwmg illustrations:

Par 1.80ps Nordal OH 1 W
; TR WQ.% Dffset  +5008 MU
LeadEd ns Huplit 1.66U 3.3@
TrailEd 2.88nz 380 into 56,610 ne
[TRG-MODE | FOUTPUT 11 [OUTFUT 21 [ PRTIERH |

Configuring Output Screen 1

Per 1.68us Normal OFF 2 [ MODIFY

Delaﬁ 8. A8ns Separate Oyt

5 U
LeadEda SR ggélet o8l 3.30
_TrallE 2.86ns 500 into 58.90

[TRG-MODE| [OUTPUT 1] IGUTPUT ZI [FATTERN |

Configuring Output Screen 2

] When you are testing instruments with 2 output channels
W it is necessary to:

4. Configure both channels.
b. Switch OFF the channel that is not being tested

Note

If you then iest the other channel;

¢. Switch ON the channel you are testing, and switch
OFF the other channel.

4. Set the Digitizing Oscilloscope HP 5412171

m Select the Display menu and set the Number of
Averages to 128

w Select the Channel menu and sef the Attenuation
factor of channel 4 to 2 '

® Set the VOLTS/DIV of channel 4 to 10 mV/div

# Set OFFSET to 250 mV

]
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5-40 Testing the HP 8110A

m Select the Timebase menu and set the TIME/DIV to
10 ps/div

m Center the first negative-going edge of the signal
(approximate Delay = 35.5 ns)

m Select the Delta V menu and turn the V markers
On

m Set the Marker 1 Position to 2556 mV and the
Marker 2 Posifion to 250 mV :

® Select the Delta t menu and turn the T Markers On

# Set START ON EDGE = NEGI and STOP ON EDGE
= NEG1

m Press the {PRECISE EDGE FIND ) key

o+,

. RECORD the delta t reading. This is the fall time

of the reference signal within a. 1% amplitude
window of the signal connected to Input 4. This
value is needed later to calculate the correct jitter
(delta.t.dn)

6. Set the HP 8110A Pulse Width to 50 ns

7. Select the Timebase menu and center the first

10.

11,

12.
13.

"RMS — jitler =

negative-going edge of the signal (approxxmate Delay
= 2.6 ns)

Press (MORE) and

. Select the Window submenu and set:

a Source is channel 4

# Choose the Time Histogram

m Press (WINDOW MARKER 1) and set it to 255 mV
& Press (WINDOW MARKER 2) and set it (o 260 mV

Select the Acquire submenu, set the Number of
Samples to 1000 and press [START ACQUIRING)

After the data for the time histogram has lgeen
acquired (# Samples = 100%), select the Result
submenu,

Press and (SIGMA}. RECORD the value of sigma

The RMS-jitter is calculated as follows:

Gsigma — delta.t.dn
6

=
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14. The RMS-jitter for pulse width of 50 ns is 50 ps.
fnter the result in the Test Report as TR entry 6.2 - |

15. Set the HP 8110A for pulse width of 500ns
16. Repeat steps 7 to 13

i Note TIME/DIV = 200ps/div. Approximate delay = 533 ns

17. The RMS-jitter for pulse width of 500 nsis 175 ps.
Enter the result in the Test Report as TR entry 6.2 - 2
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Test 6.3: Delay Jitter

Test Specifications RMS-Jitter  0.03% + 25 ps (0.06% + 25 ps in the
range 50 ns to 100 ns)

Equipment Needed Digitizing Oscilloscope with Accessories

Procedure 1. Connect HP 8110A to the Scope as shown:

HP 81 104 UNDER TEST HP 541 21T FRONFEND

B STROHE TRG 12z 3 4 mG
R WEAOUT O ouTy our? o G O [
SNe] olEe) - Mlaglas
mﬁgg\&““’i A R
VAT S I WATH SHABRC
ADAPTOR | ADAFTOR

Equipment Set-up for Delay Jitter Test

2. For calculating the RMS-jitter, the rise time of the
reference signal within a 1% amplitude window is
required. If this value is not already measured in the
Period Jitter test, then perform the first 6 steps of
the Period Jitter test.

3. Set up the HP 8110A as described in “Initial Setup of
the HP 8110A” '
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4. On the HP 8110A press } and set up OUTPUT 1

and QUTPUT 2 pages as shown in the following
illustrations:

Per 1.88us HMormal ON 1 W
T Wns offset  +soauUl 5O
17661 H

LeadEdg 2.88ns Amplit
_Tr*ailE 2.08ns 580 into 58,80

[TRG-MODE | [OUTPUT 10 [OUTPOT 21 [FATTERN |

Configuring Output Screen 1

Fer 1.88us HNermal OFF 2 IO HMODIFY

Dela W Separate Outl

Hidtﬁ ns f?se +308 Ml 5@ a
Leadbdg 2.80ns Ay LBa L « U
TrailEd 2.88ns 58 mto S6.60

ns
[TRG-MODE | [OUTFUT 1] FOUTPUT 2) [PATTERN |

Configuring Qutput Screen 2

Note i When you are testing instruments with 2 cutput channels
ﬁ if is necessary to:

a. Configure both channels.
b. Switch OFF the channel that is not being tested
If you then test the other channel:

¢. Switch ON the channel you are testing, and switch
OFF the other channel.

5. Set. the Digitizing Oscilloscope HP 54121T:
m Press

m Select the Display menu and set the Number of
© Averages to 64
B Set the VOILTS/DIV = 10 mV/div
@ Set OFFSET to 00 mV
u Select the Timebase menu and set the TIME/DIV to
100 ps/div

Testing the HP 8110A 543
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m Center the first positive-going edge of the signal
(approximate Delay = 78.3 ns)

jor]

. Press (MORE) and (HISTOGRAM)

-3

. Select the Window submenu and press
(WINDOW MARKER 1} and set it to 400 mV

oo

. Press [WINDOW MARKER 2) and set it to 500 mV

w

. Select the Acquire submenu, set the Number of
Samples to 1000 and press {START ACQUIRING)

10. After the delta for the time histogram has been
acquired (# Samples = 100%), select the Resuit

submenu. ‘ _
11. Press (MEAN) and (SicMA). RECORD the values of
sigmal

12. The RMS-jitter is calculated as follows:

bsigma — deltat.up
6

13. The RMS-jitter for delay of 50 ns is 50 ps. Enter the
result in the Test Report as TR entry 6.3 - 1

14. Set HP 8110A for delay of 500 ns
15. Repeat steps 9 to 12

RMS — jitter =

Note i TIME/DIV = 200 ps/div. Approximate delay = 528.7 ns

16. The RMS jitter for delay of 500 ns is 175 ps. Enter
the result in the Test Report as TR entry 6.3 - 2

e
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Test 7: High and Low Levels
The following tests are required:
1. High level from 50§ into 50Q
; 2. Low level from 508 into 500
’ 3. High level from 1K into 500
4. Low level from 1KQ into 50€

Test Specifications :
Table 5-12.

High and Low Test Specifications

Load Impedance:50
Source Impedance b0 7 ' 1KR
High Level -9.80 Vo + 10,0V -I88 Vo +18.0V
Low Level -10.0 Vio + 9.0V -19.0 Ve +188 V
Amplitude 0.10 Vi 10.0V 120 Vio 10.0V
Level Resolution 10 mV 10 mV
1evel Accuracy |+1% of ampt £60 mV[£1% of ampl 100 mV

Equipment Needed 1. Digitizing Voltmeter (DVM)
2. 50 Q Feedthrough Termination, 0.1%, 10 W Adapter.
3. BNC to dual banana plug (HP 1251-2277)

- Testing the HP 8110A 545
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Procedure Connect HP 8110A to the DVM as shown:

EXTIRGGER, | BNCDUAL BRNANAPLUG

HP 81 1OA LINDER TEST FP34SBADAM | ADAPTOR |
BXI,_STRDBE TRG L—'—ﬁi Q O{l‘e——l
O
TETar &h omiogs e IR
50 ObM FEED THROUGH-—>

Connecting the DVM for High and' Low Levels Tests -
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Test 7.1: High Level, 50 Ohms into 50 Ohms

1. Set up the HP 8110A as described in “Initial Setup of
the HP 8110A”

2. On the HP 8110A press and set up OUTPUT 1

and OI.ETPUT -2 pages as shown in the following
illustrations:

Per 180Ms HNormal ON 1 QHGDIF?

DEAfE  E2°00% ion Y

1 . 1

laoRde o oeans feon  EEEEL +10.0
TrailEd 2.88ns 390 into 53.80 )
[TRG-FooE] [oUTEUT 11 [OUTPUT Z1 [ PATTERM |

in

Configuring Output Screen 1

Per 188mMs HNormal OFF 2 !on'}nﬁ-\;
Oola 25.8HM5 aaparate Out2

Hidth ~Se.oms Hioh = mEmU | 410 0
Y

LeadEdg 2.88ns LowW +,
TrailEd 2.88ns SE0 into SB.01

[TRG-MODE | [OUTPUT 11 FOUTPOT 2§ [PATTERN |

Configuring Output Screen 2

Note i When you are testing instruments with 2 output channels
% it is necessary to:
a. Configure both channels.
b. Switch OFF the channel that is not being tested
If you then test the other channel:

¢, Switch ON the channel you are festing, and switch
OFF the other channel.

Testing the HP 8110A 547
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3. Set the DVM HP 3458A to:

Function: bBCV

Trigger: TRIG EXT

AD-Converter integration time NPLC: 0.1

{(Number of Power Line Cycles)

4, Check the HP 8110A high level at the felldwing high
level settings with the low level set to (0.0 V.’

High Level Settings (50 ohms - 50 ohms)

Table 5-13.

and TR Reference

High Level | Acceptable Range | TR Entry
10.0V 9.86 V to 10,15 V TE-1
5.0V 450 Vio 510V 7.1-2
3.0V 202Vto3.08V 7E-3
1.0V 094 Vio 1.OB V Ti-4
G5V 445 mV to Bb mV.s 7.1-5
0.1V A% mV to 151 mV 718

The low level may vary within 1% of amplitude

+50 mV

548 Testing the HP 81104
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Test 7.2: Low Level, 50 Ohms into 50 Ohms

1. Set up the HP 8110A as described in “Initial Setup of
the HP 8110A"

2. On the HP 8110A press and set up OU’I‘PUT 1

4 and QUTPUT .2 pages as shown in the following
* illustrations:

Per 106ms MNorwal ON { [OHODIFY

Dala 75.8m=2

Midt 58.8ms High +3 .3l ,_168
LeadEdg 2. @Ars Low 1l <
Trailkd 2.88ns SBQ into LG

t
[TRG-FMODE | NOUTPUT il [OUTFUT 271 [ PATTERN |

Configuring Output Screen 1

Per 1BBMs Hormal UFF2 CHODIFY

Delaﬁ o EJ HS Separate Out2

Wid S High d.0 HU - 18@
LeadEd EIEI hs LoW | b2

TraxlE 2.80ns 59&'} into ﬁ L)

[TRG-MODE| [OUTPUT 11 |€3UTF‘U'E' 21 [PRTTERH |

Configuring Output Screen 2

Note i When you are testing instruments with 2 output channels
% it is necessary fo:

a. Configure both channels.
b. Switch OFF the channel that is not being tested

If you then test the other channel:

¢. Switch ON the channel you are testing, and switch
OFF the other channel.

Testing the HP 81104 5489
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i 3. Check the HP 8110A low level at the following low
level settings with the high level set to 0.0V

Table 5-14,
Low Level Settings (50 ohms - 50 ohms)
and TR Reference

Low Levell Acceptable Range |TR Ent:jy
01V -49 mV to -I61 mV T2-1
-6V -446 mV to -5B5mV| T7.2-2
-1.0V 0,84 Vi -1.06 V 72-3

B0V 292 Viod08V T72-4

i)
6

“5.0V -4.80 V1o -6.310V 1.2
-100V -9.86 Vio 10,16 V 7.2 -

The high level 0.0 V may vary £1% of amplitude 450 mV.

-

650 Testing the HP 81104


https://www.manualsplus.com/

Test 7.3: High Level, 1K Ohms into 50 Ohms

Note

G

1. Set up the HP 8110A as described in “Initial Setup of
the HP 8110A"

2. On the HP 8110A press and set up OUTPUT 1

and GUTPU’I’ 2. pages as shown in the following
illustrations:

Per 108ms Horval ON { [@©MODIFY

. =

Hidth Sb.gme High u

fadth . 2%gne fliah  EEERN| +18.8
Trailfd 2.66ne TkD into S8.00 U

[TRG-MORE | FOUTPUT 1§ [OUTPOT 2] [ PRTTERN |

Configuring Output Screen 1

. Per 188mMs Horwmal OFF 2 QHODIF?
et G AT uky | 4190
LeadEda Z.080ns Low +i1, Bl (R4
TrailkEd 2.68ns 1kD intco SA.810 Y
[TRG-MODE | [T0TPUT 11 NGUTPUT 20 [ PATTERN |

"

Configuring Qutput Screen 2

When you are testing instruments with 2 output channels
it is necessary to:

a. Configure both channels,
b. Switch OFF the channel that is not being tested

If you then test the other channel:

¢. Switch ON the channel you are testing, and switch
OFF the other channel.

Testing the HP 8110A - 5.51
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5.52 Testing the HP 8110A

3. Check the HP 8110A high level at the following high
level settings with the low level set to 0.0 V.

High Level Settings (! Kohms - 50 ohms)

Table 5-15.

and TR Reference

{High Level

Aeceptable Range

TR Entry

190V
Hwov
50V
1.0V
0.2V

1871 Vito 19.20 V
0.80 Vto 10,20 V
485V i 516V

089 Vi 111V

98 mV to 302 mV

7.8~
7.3-
7.3-
7.3 -
7.8

1

n oo QU DY

The low level 0.0 V may vary £1% of amplitude

£160 mV.

o,
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Test 7.4: Low Level, 1K Ohms into 50 Ohms

Note

1. Set up the HP 8110A as described in “Initial Setup of
the HP 8110A”

2. On the HP 8110A press (MORE) and set up QUTPUT 1

and GUTI’UT 2 pages as shown in the following
illustrations:

Per 188mMs Hormal ON 1 it’ﬂﬂﬂ“"'l’
Dalaﬁ 7To9.9M5

blidt 88,045 High +8 , B Ml ,2@9
Leadbda 2.88ns Low | %HU b4
TrailEd 2.88ns 1kD into .80 il
[TRG-mopE | TE0TFUT 13 [OUTPUT 2 [ PATTERM !

Configuring Output Screen 1

Per lﬂﬁmS HorMal GFleﬁﬂﬁﬁiF‘l’

Nela To.BMs Separate Uutz

Widt S8.0mMs High GMU _2@@
Leadbda 2.80ns Low b
Trailkd Z2.980ns ikﬂ into ﬁ

M
[TRG-HMODE1 [OUTPUT T} IDUT?‘UT 2] [PATTERN |

Configuring Output Screen 2

When you are testing instruments with 2 output channels
it is necessary to:

a. Configure both channels,
b. Switch OFF the channel that is not being tested
If you then test the other channel:

¢. Switch ON the channel you are testing, and switch -
OFF the other channel.
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Note

5-54  Testing the HP B110A

3. Check the HP 8110A low level at the following low
level settings with the high level set ta 0.0 V. '

Table 5-16.
Low Level Settings (3 Kohms - 50 ohms)
and TR Reference

Low Level Act:eptabie Range [ TR Entry
0.2V 98 mVio-302mV | T4-1
BRIAY 088 mV o -L11 V] 7.4-
B0V -4.85 Vo -B.16 V Tt -
-310.0 V -0.80 V0 1020V | T4 -
-390V (1891 Vo -1820V] 7.4-

O o 0 DD

The high ievel 0.0 V may vary + 1% of arnphtude
+ 100 mV

Repeat the High and Low Level tests for the second
channel, if it is instatled,

=E

-
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Test 8: Transition Time
The following tests are required:
1, <#£bV window:
i a. Minimum Leading Edge and Leading Edge range
b. Mimdmum Trailing Edge and Trailing Edge range
2. >+bV window:
a. Minimum Leading Kdge
b. Minimum Trailing Edge

Test Specifications  Range 2.0 ns to 200 ms
{measured between 10% and 90%

of amplitude)

Minimum Transitions < 2.0 ns
for levels within 45 V window,

<2.5 ns for all levels,

(typical 1.4 ns for levels within
45 V window measured between
20% and 80% of amplitude)

Resolution 3 digits, best case 10 ps

Accuracy + 10% 4+ 200 ps

Lin_earity typical 3% for transitions > 100 ns
Equipment Needed Digitizing Oscilloscope with Accessories

Testing the HP 8110A 5.58
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Procedure  Perform the tests as shown in the following sections:

Test S,Ia: Leading Edge Test

Minimum Leading Edge and Leading Edge ranges within
< £ BV window.

1. Connect HP 8110A to the Scope as shown:

HP 8110A UNDER TEST HP 541217 FRONFEND
e U s A
oy ori o

| Rk IR A MRy
£ H
|

2 %20 a8 ATENUATOR

WATH SMABINC ADWPTOR

Connecting HP 8110A to the Scope

2. Set up the HP 8110A as described in “Initial Setup of
the HP 8110A”

5-66 Testing the HP 8110A
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3. On the HP 8110A press and set up OUTPUT 1

and DUTPUT 2. pages as shown in the following
illustrations:

Per saaus Hormal — ON - { JOMODIFY

Dels ns
Dut C 5@ sax !:lffset +E!El 1_8@

Leadk E% iaU
Tr‘aiiﬁg ns SES mto Sﬁ Ba ns
[TRG-MopE | YoutedT 11 [OUTPOT Z] [PATTERH |

Configuring Output Screen 1

Per S0f8us Hormal OFF 2 W

Dela 18.8ns Separate Outz
Out c 58.8% f atf +i B bt 1 88

LeadE 11t 5.081 =
FhaiiEd Wma 59 into 56.60 . 5
[TRG-FOOE] [OUTFUT 11 FouTPuT 21 [FATTERN ]

Configuring Output Screen 2

Note i When you are testing instruments with 2 output channels
ﬁ it is necessary to:

a. Configure both channels,
b. Switch OFF the channel that is not being tested
If you then test the other channel:

¢. Switch ON the channel you are testing, and switch
OFF the other channel,

4. Set the Digitizing Oscilloscope HP 54121T:
m Press

m Center one pulse on screen, e.g.: TIME/DIV = 50
us/div, DELAY = 36b ps,

® Select the Display menu and set the Number of
Averages to 32

a Select the Channel menu and sef the Attenuation
factor to 10 -

Testing the HP B118A  b.57
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: & Select the Delta V menu and turn the voltage

markers On

# Set the Preset Levels = 10-80% and press
{AUTO LEVEL SET)

m Select the Timebase menu and set TIME/DIV = 2
ns/div, DELAY = 29 ns

= Select the Delta £ menu and turn the markers On

® Set START ON EDGE = POS! and STOP ON EDGE =
POS1

5. Set period of HP 8110A to: Period = 1 us

6. After the averaging, while the oscilloscope is in the
Delta t menu, Press the (PRECISE EDGE FIND) key

7. Check the HP 8110A rise times at the following
leading edge settings:

Table 5-17.
Leading Edge Settings and TR Reference
Oscilloscope | Period | Leading | Trailing Avceptable TR
TIME/DIV Edge Edge Range Entry
2 ns/div Tps |18ns*] 2ns <Zns 8.1a-1
B ns/div I us 10 ns & ns 8.8nsto 13.2 ns 81a-2
10 ns/div I us B0 ns 50 ns 44.8 ns to 55620y 8.1a -3

1006 ns/div B s 500 rs | BOO ns 4498 ps to 5502 ns [8.1a - 4
1psidiv B us b us 5 ps (4.4968 ps to 5.5002 us |8.1a - B

10 psidiv [ BOO us{ BO us 60 us 45 ps to BB us 8.1a- 6
100 ps/div Bms | 800 us p 200 us 450 ps to BEG 1 8.1la-7
10 ms/div. | B0OO ms; B0 ms 5C ms AE ms to 56 ms 8.1a -8

* Programming down to 1.8 ns is allowed, to meet this
specification.
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Test 8.1b: Trailing Edge Test

Minimum Trailing Edge and Trailing Edge range within <
4 5V window.

1. Set up the HP 8110A as described in “Initial Setup of
the HP 8110A"

2. On the HP 8110A press and set up UU’i‘PUT 1

and GUTPUT 2 pages as shown in the following
illustrations:

Periaaus ortal —ON { HOMODIFY

Dela ns

Dut ny 5@ BK Dffsat +8 .0 Mif
LeagEgg Bians Auplit 5.00U 1;8@
Tratl SIS 560 into 58.80

w . s
[TRG-MOGE | FOUTPUT 11 [OUTPUT 2] [ PATTERN |

Configuring Output Screen 1

Par 1.80us Hormal GFFZ CHMODIFY
Delag 18.8ns Separate Dutz

Dt = SB B foset +f~3 Bt 1 8@
LeadE g @an F"I?“Isll oLy a LG
TrailE uiSE nto 5@ na

{TRG-MODE | ToUTPOT T1 NOUTPUT 2l | PRATTERN |

Configuring Output Screen 2

Note 1 When you are testing instruraents with 2 output channels
w it is necessary to:

a. Configure bbm channels.
b. Switch OFF the channel that is not bemg tested
If you then test the other channel;

¢. Switch ON the channel you are te‘stmg, and switch
OFF the other channel,

Testing the HP 8116A  5.58
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5.60 Testing the HP 81104

3. Set the digitizing oscilloscope HP 54121T:

m Select the oscilloscopes Timebase menu and set

TIME/DIV te 2 ns/div and DELAY to approximately

529 ns .
a Select the oscilloscopes Delta t menu and set START

ON EDGE = NEGI and STOP ON EDGE = NEG1

4. While the oscilloscope is in the Deita t menu, press the

[PRECISE EDGE FIND] key

5. Check the HP 8110A output signal falls at the
following trailing edge seftings:

Table 5-18.
Trailing Edge Settings and TR Reference
Oscilloscope Dgtay Period | Tralling | Leading Acceptable TR
TIMEDIV . Edge Edge Range Entry
Zns/div. (5629ns | lps [18ns*| Zns <2ns 8Ib-1
B ns/div 529 s | 1 us 10 ns 5 g 8.8 ns to 11.2 ns 8.1b- 2
16 ns/div B20ns | 1 ps 50 ns BU ns 44.8 oy to D2 ng 8.1b -3
100 ne/div [ 25 us | 5 us 500 ns 50 ns 449.8 ns to b6G.2ns [8.1b-4
1 us/div 28 ps | BO s b us bus |4.4908 psto 56002 usf8.1b - B
19 ysidiv | 250 ps { 60O us | 50 ps 1 OO ps 45 ps to 55 ps 8.1b- 8
100 ps/div [2.6ms] Sms | B0 us | 200 ps 450 ps to 560 us 8.1b -7
10 maddiv._ | 260 ms | 500 ms | 50 ms B0 ms 45 ms to 5B ms B.1b - 8

* Programming down to 1.8 ns is allowed, to meet this
specification.

e,
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Test 8.2a: Min, Leading edge for Level Window >£5V
i. Connect HP 8110A to the Scope as shown:

P 81 10A UNDER TEST P 541 21T FRONEEND
m BT, STROBE TRG
- NPUTOUT  OUT  GUT I our? O O
O 0 U 0T
' E 76 BB ATTENUATOR -
! w+mr~xmon
20 :ﬁmtmoaw

Connecting HP 8§110A to the Scope

2. Set up the HP 8110A as described in “Initial Setup of
the HP 8110A”

3. On the HP 8110A press and set up OUTPUT 1

and OUTPUT 2 pages as shown in the following
illustrations: .

Per .88 Terval 07 { [OMODIFY

O=la ns
[t Egc 58 E’!f Ciffset +5.BEU 2,9@

L %’[@
T?gllEg ns 535 into SB GIQ ns
[ TRG-MODE | l& outFol 1§ [TaoTPUT 21 [ PATTERH |

G)

Configuring Output Screen 1

Per 1.60us HMHormual DFF2 CHMODIFY

ala 18.9ns Separat e Jutz
Dut 5,04 Off set +35, 881U

Gty 2.00
Leadtda EmgmE uellt "16.0U | €.

[TRG-MODE | [GUTPUT 1| TOUTFUT 2§ [ PATTERM |

Configuring Qutput Screen 2
T Tasting the HP B110A 561
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Note i
v

5.52 Testing the HP B110A

When you are testing instruments with 2 output channels
it 1$ necessary to:

a.
b.

Configure both channels,
Switch OFF the channel that is not being tested

If you then test the other channel:

C.

Switch ON the channel you are testing, and switch
OFF the other channel.

Set the Digitizing Oseilloscope HP 541217

® Press (AUTOSCALE]

m Select the Dzsplay menu and set the Number of
Averages to 32 :

® Select the Channel menu and set the Atienuation
factor to 20

# Select the Timebase menu and set TIME/DIV = 50
ps/div, DELAY = 365 us

w Select the Delta V menu and turn the voltage
markers On

- ® Set the Preset Levels = 10-90% and press

{AUTO LEVEL SET)

 Select the Timebase menu and set TIME/DIV = 2
ns/div, DELAY = 29 ns

@ Select the Delta t menu and turn the markers On

m Set START ON EDGE = POS1 and STOP ON EDGE =
POSI

5. Set HIP 8110A Pertod = 1 ps
6. On the Scope press (PRECISE EDGE FIND ) in the Delta t

ment

7. Check that the HP 8110A rise time is < 2.5 ns
8. Enter the result in the Test Report as TR enfgy B8.2a-1
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Test 8.2b: Min.Trailing edge for Level Window >x6v

Note

1. Set the Scope timebase to:

a TIME/DIV = 2 ns/div
u DELAY = 529 ns

m Select the Delta t menu and turn the markers ON
B Set START ON EDGE = NEG! and STOP ON EDGE
= NEGI1

2. Check that the HP 8110A fall time is < 2.5 ns
3. Enter the result in the Test Report as TR entry 8.2b - 1

Repeat the entire test for the second channel, if it is

instalied

Testing the HP 8110A  b.53
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Test 9: Pulse Aberration Test
The following tests are required:
Overshoot and Ringing

Preshoot

Test Specifications ‘Overshoot/Preshoot/Ringing
+5% of amplitude 4:20 mV

- Equipment Needed Digitizing Oscilloscope with Accessories

Procedure 1. Connect HP 8110A to the Scope as shown:

HP 81 10A UNDER TEST HP 5412 1T FRONTEND

4+ YRG

[ B swoer ms R
— P ouT U1 oyT?
BT T © o O_gj ‘%

WWATH SRAABNC ADAPTOR

% 20 03 ATTENUATOR
SpA/

4

Connecting HP 8110A to the Scope

2. Set up the HP 8110A as described in “Initial Setup of

the HP 8110A"

.

5.64 Testing the HP 8110A
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Note é

Overshoot and Ringing

3. On the HP 8110A press (MORE]} and set up EJU'I'PU'F 1
and UUTPU’I‘ 2 pages as shown in the following

iltustrations:

Par m Mormal

Bata swa 57 f Hish  +3,80U
LeagEgg 1 g Apmki 53@
TrailkEd 2. @ans 38!‘2 intgo 513 @D =

ON { [©HMODIFY

K
[TRG-MOGE | FOUTRFUT 11 [OUTFUT 21 [PATTERN |

Configuring Output Screen 1

Per RESEEE Normal OFF 2 |OHOD!F|‘|
Be%a B%gs ﬁapﬁrate Eiut%u
L L " i
Lasdeds 2 o Sauf  DOO
TrailE 2 B@ﬂs SEEQ into 5@ BEI us

(TRo-mooe | [aUTeuT 11 FOOTPUT 21 [ PRTTERN |

Configuring Output Screen 2

When you are testing instruments with 2 output channels

it is necessary {o:

a. Configure both channels.

b. Switch OFY the channel that is not being tested

if you then test the other channel:

¢. Switch ON the channel you are testling, and switch

OFF the other channel,

4. Set the digitizing oscilloscope HP 54121T:

® Press ([AUTOSCALE

s Select the Display menu and set the Number of

Averages to 32

® Select the Channel menu and set the Attenuation

factor to 10

Testing the HP B110A  5-65
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Note #

Preshoot

5.686 Testing the HP B110A

s Center one pulse horizontally and vertically on
screen (e.g. TIMI/DIV = b0us/div, DELAY = 365
#S)

® Select the Jdelta V menu and turn the voltage
markers (n

e Set the VARIABLE LEVELS = 95% - 105% and
press (AUTO LEVEL SET )

® Select the channel menu and center vertically the
top pulse {offset = 5 V)

m Set the VOLTS/DIV = 200 mV/div :

m Select the Timebase menu and set TIME/DIV = 5
ns/div, DELAY = 16 ns -

5. Set the HP 8110A to period = 500 ns

6. Check that Overshoot and Ringi'ng are within the

7.

+5% of amplitude £20 mV window
Enter the result in the Test Report as TR entry 8 - 1

Take the oscilloscope’s trace flatness error (GaAs input
circuit) into account.

B. Set HP 8110A to: high level = 500 mV

10.

12,

9. Repeat the Overshoot and Ringing test, but this time

set the VARIABLE LEVELS = 81% - 109% and press
{AUTO LEVEL SET)

Enter the result in the Test Report as TR entry 9 - 2

. Set HP 8110A to:

® Period = BOO us

¥ High level = 5V ‘
m Low Level = OV !
@ Delay = 10ns b

Set the digitizing oscilloscope, HP 54121T:
= Press (RUTOSCALE)

= Select the Display menu and set the Number of
Averages to 32 :
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13
14,

a Select the Channel menu and set the Attenuation
factor to 10

a Center one pulse horizontally and vertically on
screen (e.g. TIME/DIV = 50us/div, DELAY = 360
ps)y ‘

& Seleet the delta V menu and turn the voltage
markers On :

W Set the VARIABLE LEVELS = -5% to +b% and
press (AUTO LEVEL SET]

# Select the channel menu and center vertically the
bottom of the pulse {offset = 0 V)

u Set the VOLTS/DIV = 200 mV/div

m Seiect the Timebase menu and set TIME/DIV = b
ns/div, DELAY = 16 ns

Set HP 8110A to period = 500 ns

Check that Preshoot is within the 4+5% of amplitude
£20 mV window. 5

. Enter the result in the Test Report as TR entry 9 - 3

Testing the HP 8110& 5-67
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HP 8110A Performance Test Records.

Test Facility:

Report No.

Date

Customer

Tested By
Model HP 8110A 150 MHz Pulse Generator
Serial No. ' : Ambient temperature
Options . ~ Relative humidity
Firmware Rev. Line frequency

Special Notes:

5-68 Testing the HP B110A

°C

%

Hz
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Desecription
i. Oscil%bscope
2. Counlt.er
4. Digital Voltmeter

3. Pulse Generator

5. Delay Line

Test Equipment Used

Model No. Trace No._ Cal. Due Date

HP 54121T

HP 5334B

HP 3458A

HP 8112A

HP 5H4008A

10.

il

12.

13

14,

16.

ST,

18,

Testing the HP 81104 5.69
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Test Results for HP 8110A Mainframe

Serial No. Ambient temperature
Customer __ - Relative humidity
CS0# Line frequency
Tes_ted by Date
Comments:

5

.70 Testing the HP 811DA

°C

&%

Hz
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Internal OScii}a.far Period

Scope Uncertainty factor

TR Entry Test Limit Actual Limit Pass Fail
Minimum Result Maximum
1-1  6.66ns 6.2176 ns 7.082bns ____ ___.
1-2  989ns 9.390 ns 10.688ns ..
1-3 10.0ns 9.4ns 1.6 NS s
1-4  50.0ns 47.4ns b2.6ns . .
1-5 999 ns 94805 ns 104.995ns . ..
Counter Uncertainty factor
TR Entry Test Limit Actual Limit Pass Fail
Minimum Result Maxirum
1-6 100ns 94.9ns 106.1 08 s
1-7 b0 ns 474.9 ns B25.1ns .
1-8 Tus 949.9ns 1060.1 ns . e
Testing the KP 81104 571
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Internal, Oscillator Period (continued)

TR Entry Test Limit Actual "Limit Pass
Minimum Resulf Maximum
1-9 5 us 4.75us ' 525 pus
1-10 60 ps 47.5 ps B2.Bus .~
1-11 BOO us 475 ps 526 pus e
1-12 5 ms 4.75ms 5.3bms’" .
1-13 50 ms 47.5 ms 52.5ms
1-14 BH00ms 475 ms ' B2bms

Internal Period Jitter

Scope Uncertainty factor

TR Entry Test Limit Actual Limit = Pass
Minimum Result Maximum
6.2-1 50 ns 50 ps -
62.2 500ns 175 ps

5.72 Testing the HP 81104
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Test Results for HP 81103A 2ns/10V Quiput Board

Serial No.
Customer
CSO#

Tested by

Comments:

Ambient temperature
Relative humidity
Line frequency

Date

°C

%

Hz

Testing the KP 81108 573
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Width

Scope Uncertainty factor

TR Entry Test Limit Actual Limit Pass Fail
Minimum Result Maximum

3-1 330ns 2.885ns 3.716ns ___ .

3-2  6.60ns 6.020 ns 718008 o

3-5 9.99ns 9.240ns 10739 ns

3-4 10.0ns §5.250ns 10.750ns

3-5 50.0ns 47.256ns B2.7TH NS s

b 3-6 99.9ns 94.655 ns 106.145ns
3-7 100ns 94.75 ns 106.25ns ____

3-8  500ns 474.75 ns 526.26ns ____

§-74  Testing the HP 81104
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Width (continued)

Counter Uncertainty factor

TR Entry Test Limit Actual Limit  Pass Fail
' Minirmum Result Maximum
" 3.9 s 94975 ns 1050.25 s
3-10  Bus 475 ps ' .25 ps
3-11 BG pus 475 ps 525 S8 o
3-12 H00ps 475 ps 526 s
3 - ,13 bms 4.75 ms 5,20 ms .
3-14 BOms 47.5ms 52bhms ..
3-15 500ms 475 ms B2bms - .
. Width Jitter

Scope Uncertainty factor

TR Entry Test Limit Actual Limit Pass Fail
Minimum Result Maximum

6.2-1 bH0ns B0ps o

6.2-2 5H00ns — 176 ps o

Testing the HP 8110A 575
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Delay

Scope Uncértainty factor

TR Entry Test Limit Actual Limit Pass Fail
- Minimum Result Maximum
4-1 0.00ns Fixed Delay ____
4-2 500ns 376ns 6.26ns  ___
4-3 9.09ns 8.4bans 11.49ns
4-4 50.0ns 46.5ns 53.5ms
4-5 999 ns 93.905 ns 106.885ns ___ ____
4-6 100ns 94 ns 106ns .
4-7 - 500ns 474 ns 52%6ms.  ___ ___
Delay (continued)
Counter Uncertainty factor
TR Entry Test Limit Actual Limit Pass Fail
Minimum Result Maximum
4-8 1 pus 949 ns 1061ns
4-9  Bpus 4749 us 5.251 us o
4-10 BOpus 475 pus h2.b us R —
4-11 500 ps 475 ps 525 us ; ———
4-12 5ms  4.75 ms B.2BMS o
4-13 50 ms 47.5ms 52bms ____
| 4-14  500ms 475 ms SEAV | —

5.76 Testing the HP 81104
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Delay Jitter

Scope Uncertainty factor

i TR Entry Test Limit Actual Limit Pass Fail
Minimum Result Maximum

6.3-1 50 ps e

6.3-2 175 ps I

Testing the HP 8110A4 5.77
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Double Pulse Delay

Scope Uncertainty factor

TR Entry Test Limit : Actual - Limit - Pass

Minimum - Result Maximum
5-1  6.65ns 6.0675 ns 7.2325ns ____
5-2 .8.99ns 9.241 ns : 10.74ns  ____
5-3  50.0ns 47.25ns | 52.75ns

5-4 99.9 ns 94.65D0 ns 106.145ns _____

Counter Uncertainty factor

TR Entry Test Limit Actual Limit Pass
“ Minimum Result Maximum
5-5 100ns -84.75 ns 106.25ns ____
5-6  500ns 474.75 -ns 525.26ns __._
5-7 1ps  049.75 ns | 1060.25 us
H-8 bus 4759 us 52bps
5-90 50 us  47.5 ps b2Bps
H-10 ° BO0ps 4756 ps 526 ps
5-11 Hms  4.75 ms 5.2bms ...
5-12  BOms 47.5ms 52.5 msgg —

5-13: B00ms 475 ms - B25ms

5.78 Testing the HP 8110A


https://www.manualsplus.com/

High Level 500-500

TR Entry Test Limit Actual Limit Pass Fail
Minimum Result Maximum
7.1-1 100V 085V 1016V
7.1-2 5.0V 480V 510V
7.1-3 3.0V 282V 308V . .
7.1-4 1.0V 094V rLosv
7.1-5 05V 445 mV BhbmvV
7.1-6 01V 40mV 15t mV. ___
High Level 1KQ-500
TR Entry ‘'Test Limit Actual Limit Pass Fail
Minimum Result Maximum
73-1 190V 1871V 19.20v
73-2 10,0V 080V 10,20V . ..
73-3 HO0V 48V 6JIBYV
7.3-4 L0V 089V 195 5 B
73-5 02V 08 mV

302 mV -

Testing the HP 8110A 5.79
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Low Level 500-500

L]

TR Entry Test Limit Actual -Limit  Pass Fail
Minimum Result Maximum
72-1 01V  -49mvV S1BlmvVo
72-2 05V -445 mV CBSEMV
72-3 10V -0.84V 106V
724 30V 202V 3.08V.
79-5 6.0V 490V 510V
7.2-6 -10.0V -9.85V 101V
Low Level 1K(0-504 |
TR Entry Test Limit Actual Limit  Pass Fail
Minimum Result Maximum
74-1 02V -98mV 802mv
74-2 1.0V -0.89mV ANV
74-3 50V 485V 516V
74-4 -10.0V -9.80V 1020V
74-5 -19.0V -18.71V —

5-83 Testing the HP 8110A
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Leading Edge for < 4 5V Level Window

Scope Uncertainty factor

TR Entry Test Limit Actual Limit Pass Fail
» Minimum Result Maximum
8.1a-1 i“.I.8ns <Zns o
8.1a-2 10ns 8.8 ns 11.2ns .
8.la-3 b0ns 44.8 ns 56.2ns
8.ta-4 500 ns 449.8 ns B02ns
8.1la-5 5 pus 4,4998 us 56002 ps
8.la-6 5BOus 45 ps 5bpus .
8.1a-7 500 ps 450 us 550 pp
8.1a-8 HOms 4H ms bhms o

Testing the HP 8110&  5-81
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Trailing Edge for < 4 5V Level Window

TR Entry Test Limit Actual Limit Pass

Minimum Result Maximum
8.1b-1 1.8 ns - <2ns  ___
8.itb -2 10ns 8.8ns 11.2ns __
81b-3 B0ns  448ns 55.20s
8.1b-4 500ns . 449.8ns 550.2 ns '_____‘
8.1b-5 6ps 4.4998 ps 5.5002 pus ____
8.1b-6 B0ps 456 ps 56 us
8.10-7 500 us 450 s 560 u
8.1b-8 5B0ms 45 ms Bbms . ____

Leading Edge for > + 5V Level Window

TR Entry Test Limit © Actuoal Limit = Pass
Minimom Resulf Maximum

824-1 2pus | <25ps

+

5-82 Testing the HP B110A
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Trailing Edge for > 1 5V Level Window

TR Entry Test Limit Actual Limit Pass Fail
Minimom Result Maximum
82b-1 2ups <2bps o

§

Overshoot and Ringing

Scope Uncertainty factor

- TR Entry Test Limit Actual Limit Pass Fail
. Minimum Result Maximum

9-1 153% +5% ofampl.
£+20mV

9-2 500mV _ +5% of ampl.
+20mV

Preshoot
TR Entry Test Limit Actual Limit Pass Fail
Minimum Result Maximum '

9-3 ov +5% of ampl. ____

+20mV

- Testing the HP 81104 5-83
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Test Results for HP 81106A PLI/External Clock

Board
Serial No. : Ambient temperature ________ °C
Customer Relative humidity _ %
C80O# ‘ Line frequency S Mz
Tested by , Date

Comments:

e

5-84 Testing the HP 8110A
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PLL Period
{Resuits measured as frequency by counter)

Counter Uncertainty factor

TR Entry  Test Limit Actual
3 Minimum Result

Limit Pass Fail
Maximum

2-1 6.650 ns 150.375% MHz

2.2  9.999ns 99.910 MHz

2-3 10.00 ns  99.800 MHz

2-4  50.00ns 195080 MHz

2-5  99.99ns 0.991 MHz

2-6 100 ns 9.930 MHz

2-7 500ns  1.998 MHz

2.8 1 s 999 kHz

2.9 5us  199.800 kHz

2-10 50 ps 19.980 kHz

2-11  500ps  1.998 kllz

2-12 b ms 199.800 Hz

2-13 50 ms 16,080 Tz

2-14 500 ms 1.998 Hz

2-16 5s 0.1998 Hz

150.5264 MHz ___
100.110MHz
100.100 MHz
20020 MHz
10.011 MHz o
10.010 Mhz
2.002MHz ___
1.00L MHz
200.200kHz ____
20.020kHz . __
2002klz
200200Hz
20020 Mz
2.02Hz

0.2002 Hz :

Testing the HP 8110A 5.85
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PLL Period Jitter

Scope Uncertainty factor

TR Entry Test Limit Actual Limit Pass Fail
' : Minimum Result Maximum

6.1b-1 20ns 206ps .
¢

5-86 Testing the HP 81104
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Specifications

Specifications describe the instrument’s warranted
performance. Non-warranted values are described as
typical. All specifications apply after a 30 mihute warm-
up phase with 50 Ohm source, a 50 Ohm load resistance
and separate channels, They are valid from 0°C 10 556°C
ambient temperature.

General

Envirgonmental

Operating temperature: 0°Cto +6B°C

Storage temperature: -40°C to +70°C

Humidity: 95% rh. up to 46°C ambient temperature
EMC: copforms to ENBOGE2-1, ENBAGLL, Class A
Battery: Lithivm {Panasonic CR2477-1HF)

Safety IEC1010, CSA1010

Power requirements  100-240 Vac, £10%, 50-60 Hz;
100-120 Vac, £10%, 400 Hz

Power consumption: 300 VA max,

Specifications  6-1
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Maximum Dimensions (Hx W x D)
89 mm x 426 mm x 445 mm
(3.5inx 17.0 in x 17.5 in)

Weight
Net

8.5 kg (18.7 Ib) Single Channel
9.2 kg (20.2 1b) Dual Channel

Shipping
13.8 kg (30.3 1b) Dual Channel

Recalibration period 1 year recommended
Warranty 3 years standard

Acoustic Noise Emission

Acoustic Noise Emission . Gerduschemissionswerte

For ambient temperature up to 30°C, Bei einer Umgebungstemperatur bis 30°C
under normal operation and at the )

typical operator position: LpA ~ 46 dB

LpA - 46 4B am Arbeitsplatz, normaier Betrieb. .
Measured in accordance with Angabe ist das Ergebnis einer

ISC 7T79/EN 29779, Typprifung nach IS0 7779/EN 27778.

6.2 Specifications
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Declaration of Conformity

Manufacturer: Hewlett-Packard GmbH
Biblingen Instruments Division
Herrenberger Str. 130
71034 Bablingen Germany

We declare that the product

HP 8110A 150 MHz Pulse Generator conforms fo the
following standards:

Safety: IEC 1010 {1890)
EMC: EN 55011 (1991)CISPR 11 Group I, Class A
EN 50082-1 (1991)

IEC 801-2 ESD: 4kV cd, 8kV ad
IEC 801-3 Radiated Immunity: 3V/m
IEC 801-4 Fast Transients: 0.5kV, 1kV

Supplementary Information

During the measurement against EN 55011, the I\O ports
were terminated 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.

Bablingen 18th April 1993

Robert Hofgirtner
Quality Assurance Manager

Specifications  6-3.
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HP 8110A Mainframe

HP 81 102& 150 MHz Pulse Generator Mainframe

Timing

Configuration

Channel Addition

Output Modes

64 Specifications

Period

Period can also be entered as frequency.

Period
Range: G6.6b ns to 999 ms
Resolution: 3 digits, 10 ps best caset |
Accuracy: £5% % 100 pst
RMS-jitter: 0.08% + 26 pe?
Frequaency x:ange: 1.00 Hz to 166 MHz

1 This specification is improved if
the HP 81106A PLL/External Clock
moduie is fitted, see “HP 81106A
PLL/External Clock for the HP
8110A"

2 0.06% + 25 ps for 50-100 ns

The HP 8110A mainframe can be configured with the
following modules:

Module Description Minimum | Maximum
HP 81103A |10 V/2 ns Outpui Channel 1 2
HP 81106A | PLL/External Clock o | 1
HP 81107A | Multichanne] Deskew 0 1

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 connector. OUTPUT 2 is
disabled.

Pulses Mode

The output signal consists of single or double puises,
controlled by the Trigger mode.
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Trigger Modes

HP 8110A Mainframe

Burst Mode

The output signal consists of bursts of single or double
pulses, controlled by the Trigger mode.

Burst count: |2 to 65536

Format: single o double pulses

Paitern Mode

The output signal consists of patterns of RZ or NRZ
pulses, controlled by the Trigger mode.

Pattern length: 4086 bits/channel including STROBE OUT

Format: RZ (fetumwm»ze ro)

NRZ (non-return-to-zero)

DNRZ (delayed non-return-to- zero}
Random pattern: |PRRS 2" — 1, n=7,8.9,10,11,12
CCITT 0.15] standard

Continuous _

Generate continuous pulses, double pulses, bursts or
patterns.

Triggered

Each active input transition (rising, falling or both)
triggers a single or double pulse, a burst or a pattern,

The trigger source can be selected fromu:

m External Input

» Manual Trigger key
m PLL, if HP 81106A PLL/External Clock is fitled.The
first pulse is undistorted.

Specifications

§-5
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HP. 8110A Mainframe

External Input

66 Specifications

Gated

The active input level (high or low) enables pulses, double
pulses, bursts or patterns. The last pulse, double pulse,
burst or pattern is always completed. The gate source
can be selected from: ‘

® [xternal Input
] Manual Trigger key
External Width

The period and width of an External Input signal are
maintained, ievels, delay and transitions can be set,

IMaximum Frequency: I 100 MHz]

Input impedance: B50f1 or 10K selectable
Threshold: v 10
Maximum input voltage: | £16V
Input transitiens: < 100 ns
Input frequency: de to 150 MHz
Mintmum pulse width: (3.3 ns
Input sensitivity: <300 mVpp typical
4
i

‘\‘“v_;

;‘\MV j!
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or 8110;& Mainframe

Strobe Output

Level: TTL or ECL selectable
Output impedance: B0 Ohm typical
41 Maximum external voltage:|-2 V/+7 V
Transition times: 2 ns typical
Pattern: £086 bits NRZ in pattern mode.

Typical Delay from EXT INPUT

Perlod Seurce
Pulse Mode | Irbernal Ozc}  FLE or CLE IH
FULSES No STROBE OUT signal
ElREEZT [16.6 ns 16.5 s + (i< n <Zxperiod
PHTTERH]18.5 ns 18.5 ns + (1< n <2)xperiod
Trigger Outpyt
6
Level: TTL or ECL selectable
Quiput impedance: 50 Ohm typical
Trigger palse width: typically 80% of pericd

Maximum external voltage: -2 V/+ 7TV

Transition times: 2 ns typical

Typical Delay from EXT INPUT

Period Seurce
Pulse Mode | Int ernal Dac PLE or CLE TH
FilL=ES]18.6 ns 18.5 ns + (I< n <2)x period
BlRET18.56 ns 18.6 ns + (1< n <2yxperiod :
FHTTERHM]18.6 ns 18.5 ns + (1< n <2yxperiod

Specifications 67 .
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HP £1106A Mainframe

Human Interface

Memory

\Remote Control

B-8 Specifications

Overprogramming

Parameter values can be entered exceeding the specified

" range.

Warnings and Errors

Warning messages indicate potentially conflicting
parameters due to accuracy tolerances.

Error messages indicate conflicting pafamet.ers.

ey

Displays a context-sensitive message about the selected
parameter. Concept help {or getting started is also
available. IT warnings or errors occur, the key
displays the warning/error list accordingly.

Non-volatile memory .

o s 8
Actual setting is saved on power- down. 9 user ang 1
default setting are also stored in instrument.

Memory-card

40 settings can be stored per 128 kB (MS- DOS, PCMCIA).
Also used for convenient firmvware updates,

Operates according to IEEE standard 488.2, 1087 and
SCPI 1992.0.

Funetion Code: SHI, AHI, T6, L4, SR1, RL1, PP0, DCI,
DT, CO,

1
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HP 8110A Mainframe
Programming times

(checks off and display off)

Command Typical execution fime

One parameter or mode |5 to 86 ms

et

Timing | 8 to 20 ms
Levels 140 ms
Trigder modes | 57 ms
Other modes 14 te 8 ms

Recall Setting < 250 ms

4006 bit pattern update | < 70 ms

4006 bif pattern transfer|[< 1,78

Specifications §9
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HP 81103A 10V/2 ns Qutpuet Channel

HP 81103A 10 V/2 ns Output Channel for the HP 8110A

Timing Parameters

§-10 Specifications

One or two output channels can be installed in one

HP 8110A mainframe, The second output channel can be-
retrofitted without recalibration. All specifications apply
for 504 source impedance with a H0Q load.

All timing parameters are measured at 50% of amplitude

" at fastest transitions in continuous mode with 500 source

and load impedance.

Common specifications

Repeatability:] 4 times better than sccuracy

Resojution: 8 digits, best case 10 ps
RMS Jitter: ]0.08% + 25 psl

1 0.05% +256 ps for 50~-100 ns

Width

Can be entered as absolute width, duty cycle or
trailing-edge delay.

Range: 3.30 ns to 809 ms1

Accuracy: |48% £ 250 ps
Duty cycle: {0.01% to 85.0%

1 Max. vajue; Period — 3.3
ns

Delay

Measured between trigger output and main (‘m'tput. Can
be entered as absolute delay, phase® or % of period.

Fixed delay from TRIGGER OUT: [ 34.0 ns typical
Additional variable range: 0.G0 ns to 895 ms
Accuracy: +6% 41 ns

i

1 Maximum vajue: Period — 6.6 ns
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HP 81103A 10V/2 ns Output Channel
Double Pulse Delay

Double Pulse Delay and delay are mutually exclusive,
Double Pulse Delay is the delay between the two pulses
in Double Puise mode.

3 Double Pulse Delay range:i 6.65 ns Lo 999 mal
E Accuracy: £5% £260 ps
Min. period: 13.3 ns {76 MHz)

I Max. value: Period — Width —3.3 ns

Transition Times

Measured between 10% and 90% of amplitude. Can be
entered as leading/trailing edge or % of width.

Range: 2.00 ns to 200 ms

Min. transhijon: | < 2.0 ns for levels within +5 V window

< 2.5 ns for afl levels

1.4 ns typical for ECL levels (20% to 80% of amplitude)
Accuracy: +10% 4200 ps

Linearity: 3% typical for transitions > 100 ns

L.eading and trailing edges can be programmed
independently within the following ranges (Maximum
ratio 1:20)

10 ne 100 n fus 10 us 100 us

Figure 6-1. Leading/Trailing Edge ranges

Specifications  §-11
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HP 811034 10V/2 ns Output Cl_tannel

AN

. Outputs

Source lmpedance: selectable BON or 1kQ & 1% typical

{48€ or 600  with Added Channels)

Maximum external voltage: |25 V

Short circuit current: 4400 mA max,

Normal/complement; selectable

ON/OFF: relays connect/disconnect output (HiZ).

Limits: high and low levels can be limited to protect the DUT,
Dynamic Crosstalk < 0.1% typical )

External Load compensation

For loads # 508, the actual load impedance can be
entered to correct the putput values into a static load.
Level Parameters

Level parameters can be entered as voltage or carrent, as
high/low-level or offset/amplitude in terms of voltage or

current.
Voltage(500 into 500)1 Current {1kl into short)
Amplitude: 00 mV 10 10.0 Y 4dmA to 400 mA
High-level 0.8 Vo +10.0V -394 mA 0.+ 400 mA
Low-level -10.0 V1o +0.90 V -400 mA to + 306 mA
Level Accuracy:|[{1% Amplitude + BO mV)| -
Resolution: 10 mV ’ i mA

1 Voltages double into open circuit

Pt
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HP 81103A 10V/2 ns Output Channel

Table 6-1.

Typical Influence of Source Impedance on Timing and Levels

Seperate Channels

Channels Added at CUTPUT 1

Source Impedance | 50 O 1 ki 48 11 -BOG
Accuracy 1% typical %1% typical +1% typical 1% typical
[l OUTPUT 1 CUTPUT 2 FOUTPUT 1 OUFPUT 2
Levels Voitagt; {Txoubles into open}
(509 Load)
Amplitude 100 mV to 10.0V 200 mV to 19.0 V 0V 0105 V! O0Vio200V
High-level{-8.80 V to +10.0V 188 Vio +180V “19.3 Vi £18.56V 200V to 200V
Low-level]-10.0 Vo + 300V -18.0 Vio + 188V 196V ito + 9.3V 20.0 Vo +20.0V
Accuracy{£(1% Ampl. + 50 mV)|£(1% Amp]. + 100 mV) i~ . -
Reselution | 10 mV 20 my 10 mV 20 mV
Current
{into short}
Amplitude |~ +4 mA to +400 mA - 0 mA to +800 mA
High-level| ~ -306 mA to +400 mA |~ 792 mA to +RO0 mA
Low-level |- -400 mA to +398 mA |- -800 mA to + 782 mA
Timing Min. Transitions | 2.0 ns (within &5 V)
2.5 ns 7.k ns 2.5 ns 7.5 ns 30 ns 30 ns
Min.Period | 6.65 ns 24 ns 24 ns 90 ns
Min. Width 3.3 ns 12 ns 13,5 ns 12 ns 45 ns 4D ns
Delay Accuracy|£(B% + 1 ns) - - - - -
Add.Fixed delay{0 - - + 0.6 ns - +0.8 ns

i Amplitude up to 18.5 V applies to uni-polar signals only. Bipoiar signals are restricted as shown in Figure
6-2, Highest and lowest level combinations.

Pulse Performance

Overshoot/Preshoot, Ringing:

+5% of amplitude £20mV

Overshoot/Preshoot, Ringing:

Settling time:

30 ns typical

Specifications 6-13
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HP 81163A 10V/2 ns Output Channel
Channel Addition from 48% into BOQ

Vi [v]

19.5

+0.2

I

93
2 & 5 4 o214 16 1% 2

Combinatons of VHL and VLL
in the shaded areas are allowed

Vu, vl

Vio VL

Figure 6-2. Highest and lowest level coujbinations

i

Vi = highest level of output signal.
Vip = lowest level of output signal.
Vep = Var - Voo

Vpp = amplitude of output signal.

Minimum Vpp = -0.2V.

i
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HP 81106A PLL/External Clock Module

HP 81106A PLL/External Clock for the HP 8110A

'Iho PLL/External Clock module can be retrofitted
without recalibration.

Clock Inpiit/ PLL Reference Input

input impedance: 50O or 10kQ selectable
Threshold: -0 Vo 410 W
Maximum input veltage:; £156 V

Input transitions: <100 ns

Input Frequency: de to 150 MHz

Minimum pulse width: [3.3 ns

Inpat sensitivity: < 300 mVpp typical
Delay to TRIGGER OUT': {22 ns typical

Rear panel BNC connector used as:

» External system clock input : pulse frequency = input
frequency

» or b MHz or 10 MHz frequency reference input for
internal PLL.

The input frequency can be measured.

Phase Locked Loop  w Locks either to an external frequency reference at the
- Clock/PLL Ref Input (5 Mz or 10 MHz selectable) or to

its internal reference.

Specifications B6-1b
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HP 81106A PLL/External Clock Module

External Clock =

B-16 Specifications -

High accuracy period (frequency) source, When locked
to the internal reference, pericd accuracy, range,
resolution, and jitter are improved:

Period Accuracy: |{X0.1%

Period Range: 6.656 ns Lo D99 5
Period Resolution: | 4 digits, best case 10 ps
Period RMS-jitter: |0.008% +20 ps ‘
Period Stability: | 450 ppm/year typical

When locked to an external frequency reference, the
external frequency affects these accuracies.

Internal triggering of bursts and patterns: the internai
PLL can replace an external trigger source, while the
output period is determined by the normal internal
oscillator.

The output period is determined by signal at clock
input. Frequency 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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HP 81107A Muitichannel Deskew Module

HP 81107A Multichannel Deskew for the HP 8110A

Supports up to two output channels. The multichannel
deskew can be used for two applications:

W Multichannel ealibration: When using up to four
HP 8110As synchronously (Maximum 8 channels),
compensate for the delay between EXT INPUT and
main outputs.

R

m Delay calibration: compensate for measurement system
delays e.g. caused by cable delays or pre-trigger delays
of oscilloscopes.

varinble range: 0 ns to 28 ns

Resolution: 10 ps
Additlonal fixed delay:|6.5 ns typical

Specifications  6-17
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10 W Feedthrough Termination, 54
50 Ohm Feedthrough Termination, 5-4

Accessories, H-2 .

AC line voitage, 1-2

Added at Output 1, 4-28

Added Outputs, 3-34, 3-47
Adjusting a parameter value, 2-10
Adjusting a setting, 2-11
Adjusting parameters, 2-14
Adjust parameter, 3-26, 3-33, 3-40
Amplitude, 3-36, 3-49

Amplitude carrent, 4-50
Amplitude voltage, 4-85
AUTOSET, 3-b, 3-72

Battery, 1-b

Bit edit, 3-53

Block Diagram, 2-4

BOTH, 3-H4, 3-65

BURST length, 4-108

BURST mode, 4-108

BURST Mode, 3-10, 3-15, 3-21
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CD, 3-64

CH1, 3-54, 3-b65

CH2, 3-54, 3-65

i hange directory, 3-64
Changing a setting, 2-11
Channel addition, 4-28
Clear Error Queue, 4-94
Clear Status, 4-94

CLK IN, 2-6

CLK IN Impedance, 4-110
CLK IN slope, 4-112
CLK IN Threshold, 4-111
Clock+N, 3-57
Jommand Summary, 4-2
sommon Commands, 4-1
Complement, 3-34, 3-41
Complex pulses, 3-34, 3-47
Condition Register, 4-10
CONFIG, 2-5

CONFIG , 3-68

CONFIG Deskew, 4-49

~ CONTINUOUS mode, 4-27

CONTINUOUS Mode, 3-8, 3-10, 3-11
Current levels, 3-37, 3-60

Current limits, 3-59

Current Limits, 4-58

CURSOR, 3-6

CURSOR keys, 2-2

DATA ENTRY, 3-6

DATA ENTRY keys, 2-2

DbiDel, 4-69, 4-70 -

Default settings, 2-8

Default units, 4-67, 4-71

Delay, 3-27, 3-42, 4-65, 4-66, 4-67
Delay %, 3-28, 3-42, 4-65, 4-66, 4-67
Delay Test, 5-23 :
Delay Test Results, bh-24

Delete, 3-67

Delete Bit, 3-56

Deskew, 4-49
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DIR, 4-38

Directory, 3-63

Display

ON/OFT, 4-37

Double-delay, 4-69, 4-70, 4-71

Double Delay Test, 5-27
j Double Delay Test Results, 5-30
' Double-pulses, 4-68

Duty-cycle, 4-64

DutyCycle, 3-28, 3-43

E 2, 2-8, 34
Edit Bit, 3-53
Edit Block, 3-6b
Edit pattern, 3-53, 3-65
Enable Register, 4-10
Error checking, 3-71, 4-97
Error Queue, 4-98
Errors, 3-4, 3-71
Event Register, 4-10
External PLL Reference, 3-70
EXT INPUT, 2-3, 2-6, 3-7
EXT INPUT Impedance, 3-61, 4-22
EXT INPUT Threshold, 3-60, 4-23
EXT WIDTH, 4-20
EXT WIDTH mode, 4-20
EXT WIDTH Mode, 3-24

F  Filename suflixes, 3-66
Fill 0, 3-66
Fill 1, 3-566
Firmware Revision, 3-4
First Bit, 3-56
Format, 3-67
Parameter, 3-26, 3-33, 3-40
Frontpanel Overview, 2-2
Functional Coupling, 4-18
Functional Overview, 2-4
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Gated by, 4-26, 4-27
GATED level, 4-26
GATED mode, 4-25, 4-27

GATED Mode, 3-19, 3-21, 3-23

Getting started, 2-8
GRAPHICS, 2-12
Group Params by, 3-69

Help, 8-2, 3-5
High-level, 3-36, 3-49
High-level current, 4-52

.High-level current limit, 4-66

High-level voltage, 4-87
High-level voltage limit, 4-90
Hints on editing, 3-567

HP 811074, 4-49

HP-IB Address, 3-68

Impedance -
Load, 3-37, 3-50
ouTPyT, 3-37, 3-60
Scurce, 3-37, 3-50
Input Impedance, 3-61
Insert Bit, 3-56

Inspection, 1-1

Instrument Serial numbers, 5-7
Instrumerit Setting, 4-103

 Key-code Reference, 4-100

Last Bit, 3-66

Last Key Pressed, 4-99
Leading-edge, 3-30, 3-45
Leading edge, 4-78
LEVELS, 2-5

LEVELS , 3-32, 3-69
LIMITS, 2-5

LIMITS , 3-59

Line Switch, 2-2
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Load Compensation, 3-37, 3-50
Load Impedance, 3-37, 3-50, 4-47
LOCAL, 3-6
Low-level, 3-36, 3-49
Low-level current, 4-H4
Low-level current limit, 4-b7

i Low-level voltage, 4-89

‘ Low-level voltage limit, 4-91

M  MAN, 3-6, 3-13, 3-15, 3-17, 3-19, 3-21, 3-23
Manual Trigger, 3-6
Measure CLK IN frequency, 4-60
Measure CLK IN period, 4-74
MEMCARD | 3-63
Memory card
Catalog/DIR, 4-38 -
Change directory, 4-39
Copy file, 4-40
Delete file, 4-41
Format, 4-42
Initialize, 4-42
Load from, 4-43
Store to, 4-44
Memory Card, 3-63, 3-65
Detete, 3-67
- Format, 3-67
Recall, 3-65
Store, 3-Gb
Store All, 3-66
MEMORY CARD, 2-2
MODIFY, 2-2
Modify filename, 3-67
MODIFY knob, 2-2
MODIFY Knob, 3-6
Modules, 2-1
MORE, 3-6
Moving the parameter cursor, 2-9
Multilevel codes, 3-3b, 3-48
Multitevel pulses, 3-34, 3-47
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Normal, 8-34, 3-41
NO UPD, 3-63
NRZMRZ, 4-36

OFF, 3-26, 3-33, 341
Offset, 5-36, 3-49
Offset current, 4-51
Offset voltage, 4-86
% of Per, 4-65, 4-66, 4-67
ON, 3-26, 3-33, 3-41
Operating Environment, 1-5
Operation Status, 4-13
OUTPUT , 3-39
OUTPUT 1, 2-5, 3-69
OUTPUT 1/2, 3-60
OUTPUT 2, 2-5, 3-69
OUTPUT complement, 4-48
OUTPUT Impedance, 3-37, 3-60, 4-46
OUTPUT On/Off, 3-26, 3-38, 3-41
OUTPUT ON/OFF, 4-45
OUTPUT polarity, 4-48
QOutput Protection, 3-38, 3-51
Overheating, 1-4
Overview
Frontpanel, 2-2
Funetional, 2-4
Rearpanel, 2-6

Parameter cursor, 2-9 .
Parameter format, 3-26, 3-33, 3-40
Path, 3-63 : ‘ ‘
PATTERN, 2-5

PATTERN , 3-52

PATTERN Clock--n, 4-33
PATTERN Clock-+N, 3-57
PATTERN Data, 4-20

PATTERN edit, 3-563

PATTERN length, 3-563, 4-108
PATTERN mode, 4-34, 4-108
PATTERN Mode, 3-11, 3-17, 3-23

P
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PATTERN PRBS, 3-57, 4-32
PATTERN update, 3-63
PATTERN Update, 4-35
Performance Test Records, 5-68
Performance Tests, 5-1
Phase, 3-28, 3-42, 4-62
PLL Frequency, 4-21
PLL Period, 4-24
PLL Pulse Test, 5-156
PLL REF, 2-6, 3-70
PLL reference, 4-83
PLL Reference, 3-70
PLL reference frequency, 4-84
Power
cable, 1-3
requirements, 1-2
Power Switch, 2-2
PRBS 2.m1, 3-57
Programming
BURST mode, 4-17
CONTINUOQOUS mode, 4-16
EXT WIDTH mode, 4-16
GATED mode, 4-16
PATTERN mode, 4-17
PULSES mode, 4-17
TRIGGERED mode, 4-16
Pulse Frequency, 4-59
Pulse-period, 4-73
Pulse-period source, 4-113
PULSES Mode, 3-8, 3-13, 3-19
Pulse-width, 4-82

Questionable Status, 4-14
Questionable Status Group, 4-96
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Range Coupling, 4-18
ReadCard, 3-65

Reading the Error Queue, 4-88
Reading the Keyboard, 4-89
Rearpanel Overview, 2-6
Recall, 3-65

RECALL, 3-5

Recalling the default settings, 2-8

Recommended Test Equipment, 5-2
Records, 5-68

Registers, 4-11

Reset, 4-101

RZ/NRZ, 4-36

S, 35
SCPI
Command Dictionary, 4-18
Command Summary, 4-2
Version, 4-104 ’
Screens, 2-10
Selecting
parameters, 2-14
screens, 2-10
Selecting a parameter, 2-9
Seiftest, 2-8, 3-68
Seperate Channels, 4-28
Seperate Qutputs, 3-34, 3-47
Serial Numbers, 3-4
Set ECL, 3-37, 3-49
Set TTL, 3-36, 3-44
SHIFT, 3-5
Simulating Key-presses, 4-99
Single-pulses, 4-68
Softkeys, 3-5 v
Software Revision, 3-4 '
Source Impedance, 3-37, 3-50
Specifications, 6-1
CLK IN, 6-15
Delay, 6-10
Deskew, 6-17
External Input, 6-6
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Levels, 6-12
Memory Card, 6-8
Output Modes, 6-4
Outputs, 6-12
Period, 6-4
PLL, 6-16
PLL REF, 6-15
Strobe Qutput, 6-7
Timing, 6-10
Timing (PLL), 6-16
Transition Times, 6-11
Trigger Modes, 6-5
Trigger Output, 6-7
Width, 6-10
Specifications/Pulse Performance, 6-13
Standard Event Status, 4-12
Status Byte, 4-11
Status Group-
Questionable, 4-5
Status Groups, 4-9
Status Model, 4-9
Status Model Preset, 4-94
Store, 3-65
STORE, 3-5
Store All, 3-66
STRB, 3-565
STROBE OUT, 2-3, 2-6, 3-7
STROBE OQUT levels, 3-62
Syster Preset, 4-101
System Security, 4-102

Test Accessories, b-2
Test Equipment list, b-2
Testing, -1
Test Records, 5-68
Tests
Delay, 5-20
Delay Jitter, 5-42
Double Pulse Delay, 5-25
High and Low Levels, 5-45

High Level, 1K Ohms into 50 Ohms, 5-

b1
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High Level, 50 Ohms into 50 Ohms, 5-47
Jitter, 5-31
Leading Edge, 5-b6 ‘
Low Level, 1K Ohms into 50 Ohms, 5-53
Low Level, 50 Ohms into 50 Ohms, b-49
Min. Leading edge for Level Window >45V, 5-61
Min. Trailing edge for Level Window >+£6V, 5-63
(Overshoot and Ringing, 5-65 ‘
Period, 5-9
Period Jitter-Internal Oscillator, 5-31
Period Jitter-Internal! PLL (if fitted), 5-34
PLL Peried, 5-13
Preshoot, 5-66
Pulse Aberration Test, 5-64
Trailing Edge, 5-59
Transition Time, 5-5b
TT, b-565
Width, 5-16
Width Jitter, 5-38
TEXT, 2-12
Thermal Protection, 1-4
Threshold, 3-G0
TIMING, 2-4
TIMING | 3-25, 3-69
Trailing Delay, 8-28, 3-44
Trailing-edge, 3-31, 3-46
Trailing edge, 4-79, 4-80
Trailing edge delay, 4-75
Transition coupling, 4-76
Transition Filters, 4-10
Transition Time leading Edge, b-b8
Transition times, 4-78, 4-79, 4-80
Transition units, 4-77
TRG-LEV , 3-60
TRG-LEVEL, 2-4 k
TRG-MODE, 2-4
TRG-MCDE , 3-8
Triggered by, 4-26, 4-27
TRIGGERED Frequency, 4-21
TRIGGERED mode, 4-25, 4-27
TRIGGERED Mode, 3-18, 3-15, 3-17
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