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Copyright

© 1982 Hewlett-Packard GmbH,
Herrenberger Str. 130

7030 Bdblingen

Federal Republic of Germany

All Rights Reserved. Reproduction,
adaptation or translation without prior
written permission is prohibited, except
as aflowed under the copyright laws,

Warranty

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

Hewlett-Packard makes no warranty af
any kind with regard to this material,
including, but not Hmited to, the implied
warranties or merchantibility and
Jitness for a particular purpose
Hewlett-Packard shall not be liable for
errors contained herein or for incidental
or consequential damages in connection
with the furnishing, performance, or uge
of this material.

Compilete product warranty information
is given in the User Guide.

Safety

This is a 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 instrument that are described under
Safety Symbols.

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 one conductor of a
two-conductor outlet is not sufficient
protection.

Service instructions are for trained
service personnel, To avoid dangerous
electric shock, do not perform any
service unless qualified to do so. Do not
attempt internal service or adjustment
unless another person, capable of
rendering first aid and resuscitation, is
present.

If you energize this instrument using an
auto-transformer (for voltage reduction)
make sure that the common terminal is
connected to the earth terminal of the
POWET source.

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

Do not aperate the instrument in the
presence of flammable gases or fumes.
Operation of any electrical instrument ifn
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.

Safety Symbols

Instruction Manual symbol: The
instrument is marked with this symbol
when it is necessary for you to refer to
the instruction manuai in order to protect
against damage to the instrument.

s

Hazardous voltage symbol,

=4

Earth terminal symbol: used to indicate a
circuit commoen connected to grounded
chassis,

D

Protected conductor symbol

WARNING

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

CAUTION

The Caution symbol cails attention to a
procedure, practice, or the like, which, if
not correctly perforined or adhered to,
could result in damage to or deatruction
of part or all of the equipment. Do not

. proceed beyond a Caution symbol untii

the indjcated conditions are fully
understood and met,




Warranty

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

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

Hewlett-Packard warrants that its
software and flimware designated
by Hewlett-Packard for use with
an instrument will execute its
programming instructions when
properly installed on that
instrument.

Hewlett-Packard does not warrant
that the operation of the
instrument software, or firmware,
will be uninterrupted or error free.

i

Limitation of Warranty

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

No other warranty is expressed or
implied. Hewleti-Packard
specifically disclaims the implied
warranties of merchantability

and fitness for a 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.
Hewlett-Packard further certifies
that its calibration measurements
are traceable to the United States
Institute of Standards and
Technology, to the extent allowed
by the Institute's calibrating
facility, and to the calibration
facilities of other International
Standards Organization mémbers,
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About this book - This book is a guide to operating and programming the
HP 8133A 3 GHz Puise Generator. If you want a tutorial
introduction to the instrument refer to the Quick Start
Guide.

Installing Line voltage, fuse and other installation information,

Introducing the HP 8133A

A summary of the instrument options, frontpanet,
interchannel timing relationships.

HP 8133A Operating Reference

A reference to all the HP 8133A controls and connectors,
grouped as on the instrument.

Using the HP 8133A  How to carry out some common set-up tasks on the

HP 8133A. For more detailed tutorial examples, refer to
the Quick Start Guide. '

HP 8133A Programming Réference

A reference to the HP 8133A. Status Model and all
supported programming commands,

Testing the HP §133A

Performance and Verification' tests for testing the
instrument.

HP 8133A Specifications

The HP 8133A's warranted specifications and other
characteristics.

HP 8133A Quick Reference

A summary of the controls and corresponding HP-IB
commands, and an overview of the channel features,
1
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Mode keys
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Mode Keys
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TRIGGER
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Parameter Keys

DELAY/PHASE

Width

Duty-cycle
Amplitude
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Offset
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Control Keys

OUTPUT and OUTPUT
PULSE/DATA Channel 2 (Option 002) . . . .
Mode/Parameter Keys

Data Mode
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Mode Keys
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Output Mode Keys
|
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OUTPUT and QUTPUT
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{Option 002)

GGenerating Repetitive Pulse Patterns . . . .
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Patterns
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Status Byte
Standard Event Status Group

OPERation Status Group
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Functional Coupling

Value Coupling

Range Coupling

*BST valhie

Specified Limits

Absolute Limits

Example
:DIAG:CHANRel(1|2): CABLecomp
:DIAG:CHANRel[1|2]:5MOothshape
‘DIAG:TEMPCAL
:DIGital(2][:STIMulus): PATTern|: DATa]
:DIGital[2][:5TIMulus]: SIGNal: FORMat
DIGital[2]:STIMulush:SIGNal: POLarity . .
:DISPlay[: WINDow][:STATe]
:DISPlay[: WINDow]: TEXT[: DATa]
MEASure:FREQuency?




:MEASure:PERiod?
:MEASure: TEMPerature?
:0UTPut[0|2):DIVider

:0UTPut{0]1|2]:[:STATe)
:OUTPut[1i2):[:8TATe):NEG
{QUTPut[1|2]:[;STATs]: POS
[:SOURcel:FUNCtion[1|2][:SHAPe]
[:50URce]:FREQuency[:CW|:FIXed]
[:50URce]:PHASe[1|2]
[:30URee][:PULSe}:DCYCle[1|2)
[:S0URce][:PULSe]:DELay[1/2]
[:50URce][:PULSe]: DESKew([1|2]
[:80URee])[:PULSe];: DHOLA[1]2]
[:SOURce][:PULSe]:HOLD{1|2]
[:50URce][:PULSe]: PERiod
(:50URce][:PULSe]; POLarity[1]2]
[:50URce][:PULSe]: WIDTh[1|2)

[:50URce]: VOLT[O|112): LEV}[:IMM][: AMPL] .
[:80URce]: VOLTage[0]1|2][:LEV][:IMM]:OFFS
{:S8OURce]: VOLTage([0[1|2][:LEV][:IMM];HIGH
[:30URce]: VOLTage[0|1[2]){: LEV][:IMM]:LOW
[:SOURce]:VDLTage[lzlz]:LIMit[:AMPLiitude}‘?
[:80URce]: VOLTage[1|2]:LIMit:OFFSet? . . .
[:S80URce}: VOLTage[12]): LIMit: HIGH?
[:30URce]: VOLTage(1|2]: LIMit: LOW? . . | .
[:80URce]: VOLTage{1|2):LIMit: STATe
:STATus:QOPERation .

STATus: PRESet

:5TATus:QUEStionable
:8TATus:QUEStionable: VOLTage
:5TATus:QUEStionable: FREQuency
:5TATus:QUEStionable:MONotony

:8YSTem: ERRor? '

BYSTem:KEY

:3Y5Tem: PRESet

:5YSTem:SET

:83Y5Tem: VERSion?

‘TRIGger: ECOunt

:TRIGger:S0OURce

:TRIGger{:STARt]
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Testing the HP 8133A

Recommended Test Equipment and
Accessorieg

TIMERASE

TRIGGER Divider Verification
External Frequency Counter Performance
Low Frequency

Risetime
Falltime

Level Verification
Outputs
Tests

Extended Delay Performance

Inter-Channel Delay Performance (Options ‘
002 & 003 only)

Width Performance

Level Performance
Minimum Amplitude
Maximum Araplitude




Maximum High-level
Minimum Low-level
QOvershoot and Ringing Performance
Transition Time Performance
Risetime 10-90%
Risetime 20-80%
Falltime 20-80%
Falltime 10-90%
Jitter Performance
Data Performance
32 BIT RZ
32 BIT NRZ

HF 8133A Specifications
TIMEBASE
Internal Clock
External Clock
External input
External Frequency Counter
External Divide
TRIGGER

Output Levels
PULSE and PULSE/DATA
PULSE Timing (Channel 1 and Optiocn 003
Channel 2)
PULSE/DATA Timing (Option 002 Channel
2)
Qutput Levels

Output Modes
HP-IB Capabilities
Additional Features
Non-volatile Memory
Rearpanel Connectors
Channel 1 Input & Qutput

Channel 2 Input & OQutput
Start/Stop Input
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Dimensions (HxWxD)
Ventitation Requirements
Acoustic Noise Emission
Recalibration Period
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Supplementary Information

8. HF 8133A Quick Reference

Index
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-1. HP 8133A Frontpanel overview

. MEMORY controls

. TIMEBASE controls
. TRIGGER controls:

5. TRIGGER Output-level limits into 500
. PULSE Channel Fréntpa.nel

-7. PULSE Output-level limits into 50 0

. PULSE/DATA Chan‘nel Frontpanel
- PULSE/DATA Output-level limits into 50

. VERNIER/DATA EDIT keys

. HP-IB Status Indicators and kay.

. Rearpanel signal-connectors

. Data Start/Stop Control

- Output Levels: Amplitude, Offset, High-
and Low-levels -

. HP 8133A Status Groups

-2, Component registers in a Status Group . .

- Internal Clock Low Frequency Test Set-up
. External Frequency Counter Low
Frequency Test Set-up

- External Frequency Counter High
Frequency Test Set-up

. Internal Clock HighiFrequency Test Set-up
. TRIGGER Transition Time Test Set-up

- TRIGGER Risetime'- 100 ps/div
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PULSE Channel Delay Test Set-up {Channe]
1)

- Aty 1 5.00 ns/div, DELAY = 25.0000ns . .

. Atys : 5.00 ns/div, DELAY = 25.0000 ns

Ats @ 5.00 ns/div, DELAY = 25.0000 ns

Inter-Channel Delay Test Set-up

At : 1.00 ns/div DELAY = 16.0000 ns . .

Atie.z ¢ 1.00 ns/div Delay = 16,0000 ns . .

Aticys 1 1.00 ns/div

PULSE Channel Width Test Set-up . . . .

Widthpa, : 2.00 ns/div

Maximum Amplitude : 500 mv/div . . . y

Positive Edge Overshoot and Ringing . . .

Risefime 10-90%

Jitter Histogram ‘

PULSE/DATA Channel Data Test Set-up . .
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Installing the HP 8133A

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 6, 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 settlement.

Installing the HP 8133A 11




Power Requirenients and Line Voltage Selection

Power Requirements A

Caution ‘

12

Installing the HP 8133A

BEFORE APPLYING AC LINE POWER TO THE HF 8133A,
ensure that the instrument is set to the local line voltage
and the correct line fuse is installed in the fuse holder,

The HP 8133A can operate from any singte-phase AC
power source supplying 100V, 120 V, 220 V or 240 V in
the frequency range from 50 to 60 Hz (see Table 1-1). The
maximum power consumption is 250 VA with all options
installed.

Table 1-1. Line Voltage Ranges

Selector | AC Voltage

Voltage Range
100 890-110V
120 108 -132V
220 108 - 242 V
240 1216 -264 V

The line voltage selector is set at the factory to
correspond to the most commonly used line voltage of the
country of destination. The switch is combined with the
power line voltage receptacle on the rear panel. Refer to
Table 1-1 for the line voltage ranges and Table 1-2 to set
the line voltage and select the appropriate fuse.

Hable 1-2. Line Voltage and Fuse Selection

Line Voltage | Fuse Type |HFP Part Number
100V /120 V]| T34, 250V 2110-0029
220V /240 V{T 1.5A, 250 V 2110-0304




Selecting the Line Voltage and Replacing the Fuse

1. Remove the power cord:.

2. Insert a screwdriver into the recess at the side of the
assembly.

3. To change the voltage setting, the selector must be ;
removed and then replaced with the new setting value
displayed.

4, 1f necessary, change the fuse in accordance with the
new voltage setting.

VOLTRGE
SELECTOR

Figure 1-1. Line Voltage Switch Assembly

Installing the HP 81234 1.3




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
the ¢ountry of destination. Refer to Figure 1-2 for the
part numbers of the power cables avaiiable. '

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

-,

W,

e

Australia Denmark, Furops Graat Britam
8120-1369 B120-2956 BI20-1689 8120-13151

-
[ ]
<‘N E L./
Switzerland
B120=-2104
South Africa United States 120V
B120-4211 glz0-1378

Figure 1-2. Power Cables - Plug Identification

Japan 120V
B120-4753

The following work should be carried out by a qualified
electrician - all local electrical codes being strietly
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. o

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

14 Installing the HP 81334




meet local safety requirements and include the following
features; :

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

#® (Ground connection.
m Cable clamp.

e —
Ventilation Requirements

The HP 81334 is fitted with two cooling fans. Make sure
that there is adequate clearance of 8 inches (75 mm)

at the rear and 1 inch (25 mm) at the sides to ensure
adequate airflow. If the airflow is restricted the internal
operating temperature will be higher, reducing the
instrument's reliability,

Installing the HP 81334 1.5




Introducing the HP 8133A

Summary of HP 8133A Models

HP 8133A  Single-channel 3 GHz Pulse Generator.
Selectable variable delay OR pulse-width.

HP 8133A Option 001

Single-channel 3 GHz Pulse (Generator.
Simultaneously variable delay AND pulse-width.

HP 8133A Option 002

Dual-channel 3 GHz Pulse Generator.
Channel 1 same as HP 8133A Option 001
Channel 2 PULSE/DATA Channel:

Selectable: Divided Squarewave
OR 32-Bit programmable data
OR PRBS 22%-1

HP 8133A Option 003

Dual-Channel 3 GHz Pulse Generator.
Chantriel 1 same as HP 8133A Option 001
Channel 2 same as HP 8133A

Introducing the HP 8133A 21




2.2

Figure 2.1, HP 8133A Frontpanel overview

®

@

Intreducing the HP 8%33A

The Display shows the active parameter and one other
parameter.

Choose the active parameter using the Mode/Parameter
Keys

Edit the active parameter using the VERNIER Keys.
The 32 BIT DATA editing functions are indicated in blue
(Option 002 only).

PULSE Channel 1 controls and output connectors.

"I.'RIGGER Channel controls and output connector.

Optional Channel 2 controls and output conmectors. :
(Option 002 PULSE/DATA , Option 003 PULSE ).




®

Active Parameter

Mode keys

Parameter keys

Control keys

Use the TIMEBASE keys to control the instrument
frequency, '

Use the MEMORY keys to save and recall instrument
settings. :

Use the Control keys to control the output modes.

The active parameter is the parameter which can be
adjusted using the VERNIER keys. It is the bright
parameter on the display, and the LED in the parameter
key is lit.

Mode keys toggle between different operating modes.
They are located in the upper row of keys, see Figure 3-1,
The LEDs above the key indicate which mode is selected.

Parameter keys activate a parameter on the display. They
are located in the upper row of keys, see Figure 3-1.
Press once to activate the selected parameter indicated
by the LEDs above the key. :Press again to select and
activate the alternative parameter. The LED in the key
indicates that the parameter is active in the display.

Control keys toggle an output mode on or ofl. They are
located in the lower row of keys, see Figure 3-1. The
LED in the key is lit when the mode is on.

Introducing the HP B133A 2.3




Interchannel Timing relationships

ZERQ-DELRY REFERENCE
h 4

TIMECBRASE E«tgrnal Input
Ex

T DIVILE mode

idivaige By 12

TRIGGER  Quiput
DIVIDE
idivide by

mode
17

FOLSE Chamme ! ] Output
FULSE mode

SOURRE mode

I e TR e I Ry I

’

iy 234, 8 g typical

i 1E B nz typigal Variable Width
f * 3,15 to 1@ ns

1

Mariable Delay
B to 18 nms

—

Fixmg SE% Duty—DyCWE

OPTION Bd81:

FULSE Chammel 1 Quiput
tOptiom @1 PULSE mode

SOURRE mages

Variable Wigdth

Variable Delay w4202 1B
. to g

=5 1o +5 ns

Fi=gd S@% Duty-cyoile

Varizble Delay
-5 to +13 ms

OFTION BAZ: 1 rcludes OFTLON GBI 0
2 Dutput

PULSE~DATR Channel
(Option BEZ2) SOURRE mode

{diwide by

FULSE~DOATA Channc

PULSE-UATR Channel

TRIGGEER  Output

BIT @ mode

(Option BBZ only)

13

2 Dutp
(Option BR@Z2) DATA REZ mode

2 Outp
ption BR2I0DRTR NRZI mode

Fired 58% Duty-eycle

B e IS pe MRS e 0

t BIT 1
! 1

ut '

= 2 ns typical

DPTION 9B3:{ yneludes OPTION @31

FULSE Channe! 2 Output

PULSE mode

SOURRE mode

Variable Width
2.15 1o 1@ n=

1 1
1

LV ble Dela

= E?Q;alg ﬁ; Y

Frixgd 5% Duty-cycle

Figure 2-2. HP 8133A Interchannel Timing Diagram
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Using the VERNIER keys

Summary

@ = ROTATE i REFEAT & e | ]
[z e ERIT —u—“-—-{ 1©

i

* CURSOR - FILY, B e { -

Use the VERNIER keys to adjust the value of the active
barameter. Only one parameter can be active at, a time,
although two may be visible on the display. The active
parameter is '

& the bright parameter on the display.
® indicated by LEDs in and above a mode/parameter
key (See Figure 2-1).

Each pair of keys controls the corresponding digit of the
parameter:

@ Press once to increment digit by 1

@ Press once to decrement digit by 1

Hold a key down to auto-repeat and smoothly change a
parameter. If you hold two neighbouring keys down, the
auto-increment (or decrement) steps at a rate of three
times the lower digit. '

A decimal-carry operates when you change a digit from

9 to 0 or from Q1o 9. Leading zeroes are not displayed,
but the vernier keys can still be used to increase/decrease
the “digit”. If you try to adust 2 parameter outside its
valid range, you will see an error message telling you the
parameter limit. .

Introducing the HP 81338 2.5




Example - Adjusting the Frequency

After “Recalling the Standard Setting” in Chapter 4, the
display shows the standard Period and Channel 1 Width
settings. The Period is the active parameter and appears
brighter:

2-6

Introducing the HP 81334

Fer Z@.283mz 1:Wid 1S58 ps

1.

Press TIMERASE (FREQ/PERIOD) to activate the
Frequency parameter,

The PERIOD LED switches off and the FREQ LED

. switches on. The LED in the key remains on,

indicating that this is still the active parameter, The
display now shows the timebase Frequency:

Freg 22,8 MHz 1:tWid 1S58 ps

- Use the VERNIER keys to increase the timebase

Frequency to 1.0000 GHz:

a. Press the [{f) TXTXTYT) key once:
Freg I.82320 GHz
b. Press the (JY]) (ID (DXI) key three times:

Freg 1,.68028 GH=z

. Press the (XD 3D () key three times;
Fireq 1. 20600 GHz




HFP 8133A Operating Reference

Introduction This chapter is a reference guide to all the HP 8133A
controls and connectors. The information is grouped in
the following sections:

m Frontpanel Overview

B MEMORY

® TIMEBASE
® TRIGGER

® PULSE

® PULSE/DATA

® VERNIER/DATA EDIT
= HP-IB

m Special Functions

m Rearpanei
m Frontpanel Messages




Frontpanel Overview

Frontpanel Overview

Fignre 3-1. AP 8133A Frontpanel overview

@

@

3-2 HP 2133A Oparating Reference

The Xsplay shows the active parameter and one other
parameter. '

Choose the active parameter using the Mode/Parameter
Keys '

Edit the active parameter using the VERNIER Keys
The 32 BIT DATA editing functions are indicated in blue
(Option 002 only). '

PULSE Channel 1 controls and output connectors,
TRIGGER Channel controls and output connector.

Optional Channel 2 controls and output connectors,
(Option 002 PULSE/DATA , Option 003 PULSE ).




o

Active Parameter

Mode Kkeys

Parameter keys

Control keys

Frontpanel Overview

Use the TIMEBASE keys to control the instrument
frequency.

Use the MEMORY keys to save and reeall instrument
settings.

Use the Control keys to control the output modes,

The active parameter is the parameter which can be
adjusted using the VERNIER keys. It is the bright

- parameter on the display, and the LED in the parameter

key is liL.

Mode keys toggle between different operating modes.
They are located in the upper row of keys, sec Figure 3-1.
The LEDs above the key indicate which mode is selected.

Parameter keys activate a parameter on the display. They
are located in the upper row:of keys, see Figure 3-1.
Press once to activate the selected parameter indicated
by the LEDs above the key. Press again to select and
activate the alternative parameter. The LED in the key
indicates that the parameter is active in the display.

Control keys toggle an Output mode on or off. They are
located in the lower row of keys, see Figure 3-1. The
LED in the key is lit when the mode is on.

HP 8133A Operating Reference 3-3
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Figure 3-2. MEMORY controls

Parameter Keys

Activates the Instrument Setting Memory on the display:
Memorg Ho, 1

Use the VERNIER keys to choose the Memory number
you want to use. You have access to 20 memories
numbered from 1 to 20. In addition, memory number 0
(zero) contains the instrument’s Standard Setting (See
Table 4-1).

The key also allows you to access some special
Junctions. Refer to “Special Functions”.
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Control Keys

Saves the current instrument settings in the chosen
memory. You cannot overwrite the Standard Setting
(Memory 0).

HP-1B Command:
*35AV <memory>

Recalls the instrument settings from the chosen memory.

Pressing while the instrument is displaying an
error message caused by conflicting or invalid settings,
recalls the last valid setting of the instrument.

HP-IB Command:
*RCL <memory>
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TIMEBASE

A

TIMEBASE

Mode Keys

Parameter Keys

3.6 HP 8133A Operating Reference
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Figure 3-3. TIMEBASE controls

Toggles between Internal and External clock signals. The
LEDs indicate the selected source.

HP-IB Command:
:TRIGger :SOURce IMMediate[EXTernal

EXT DIVIDE

Activates the Divide parameter for the External;clock
signal. Use the VERNIER keysto adjust the divider. The
divider can be set to 1, 2, 4, 8, 16, 32, or 64.

HP-IB Command:
:TRIGer :ECOunt <divider>{MIN|MAX




External Input

TIMEBASE

FREQ/PERIOD

With Internal Clock. Activates the Frequency or Period
parameter for the Internal clock. Use the VERNIER keys
to adjust the value of the active parameter.

Table 3-1.
TIMEBASE Frequency/Period Ranges

Available Specified
Frequency:{51.2 MHz to 8.6 GHz| 23 MHz to 3 GHz
Period: 286 ps to 31.949 ns | 333 pg to 30.50% ns

HP-IB Command:
[:50URce] : FREQuency [:CW|: FIXad]
<frequency=|MIN|MAX
[:SDURCEJ[:PULSE]:PERiod~¢peﬂ0d:ﬂMINMAX

Witk External Clock. Displays the measurad frequency
or period of the External clock signal.

HP-IB Command:
:MEASure:FREQuency?
:MEASure:PERiodT

You ean apply an external clock signal to the External
Input:

Frequeney Range: 33 MHz to 8 GHz

Input Coupling: ag-coupled

Impedance: 50 £ nominal

Mipimum Swing: 300 mV, rise-time < 4 ns
0 dBm sinewave

Maximum Ampiitude: AVpp, £20 vy,




TRIGGER

 TRIGGER

Mode/Parameter Keys
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] TRIGGER [
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Figure 3-4. TRIGGER controls

DIVIDE/BIT 0

Activates the Trigger Qutput Divider parameter. Use the
VERNIER keys to adjust the divider. The divider can be
setto 1, 2, 4, 8, 16, 32 or 64.

HP-IB Command:
:OUTPut0:DIVider <divider>|MIN |MAX

Option 002. Toggles between Divided trigger mode

and Bit 0 trigger mode when Option 002 is fitted
(PULSE/DATA Channe! 2). In Bit 0 mode the trigger
signal is a divided-by-32 signal with the rising-edge
synchronised to Bit 0 of the 32-bit programmable data on
Channel 2. The rising-edge lags Bit 0 by approximately 2
ns, see Figure 2-2.

HP-IB Command:
:0UTPut [0] : SOURce PERiodic|BITstream




Parameter Keys

TRIGGER

ABSOLUTE ‘ SPECIFIED
LI LU0

Hig Hr gy

Rrp 1) tude
9.28 - L.88 v

LTI T in g ™

Figure 3-5. TRIGGER Output-level limits into 505

AMPL /HIGH

Activates either the Amplitude or High-level parameter.
Selecting Amplitude automatically selects Offset on

the neighbouring (GFFS/LOW) key and vice-versa,

Selecting High-level automatically selects Low-level on
the neighbouring key and vice-versa. Use
the VERNIER keys to adjust the value of the active
parameter.

Amplitude, The available Amplitude range is always
limited by the actual Offset setting and the Qutput-level
window of £4 V. Refer to Figure 3-5. Note that the
absolute Amplitude limits are greater than the specified
limits,

Amplitude = High ~ Low

HP-IB Command:

' [:S0URce] :VOLTage0[:LEVel] [:IMMediate] [: AMPLitude] <amplitude> | MIN|MAX

High-level. The available High-level range at any time
is limited by the actual Low-level setting, the Amplitude
limits and the Output-level window of 44 V. Refer to

HP B133A Operating Reference 3-9




TRIGGER

| B O AR Y TR 1 i

Figure 3-5. Note that the absolute Amplitude iimits are
greater than the specified limits.

HP-IB Command:

[:S0URce] :VOLTageC[:LEVel] [:IMMediate] :HIGH <high-level>|MIN|MAX

QFFS/LOW

Activates either the Offset or Low-level parameter.
Selecting Offset automatically selects Amplitude on
the neighbouring key and vice-versa.
Selecting Low-level automatically selects High-level on
the neighbouring key and vice-versa. Use
the VERNIER keys to adjust the value of the active
parameter.

Offset, The available offset range is liraited by the actual
Amplitude setting and the Output-level window of +4 V.
Refer to Figure 3-3. Note that the absolute Amplitude
limits are greater than the specified limits.

Of fsel = 5

HP-IB Command:

[:50URce] :VOLTaga0[:1EVel] [: IMMediate] :0FFset <offset>|MINIMAX

Low-level, The available Low-level range is limited
by the actual High-level setting, the Amplitude

limits and the Qutput-level window of £4 V, Refer to
Figure 3-5.Note that the absolute Amplitude limits are
greater than the specified limits.

HP-IB Commandg:

[:80URea] : VOLTageO [ :LEVel] [: IMMediate] :LOVW <low-level> |MIN|MAX

b
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TRIGGER

Control Keys

Disables the signal by disconnecting the output-connector
using an internal relay. The LED in the key indicates
whether Disable is on or off.

HP-IB Command:
: QUTPutO[: STATE] ON|OFF|1{0

.
Programmed output levels assume a 50 { load, the Offset
voltage doubles into open circuits.
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Mode Keys
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Figure 8-6. PULSE Channel Frontpanel

PULSE/SQUAR

Toggles the Channel between Squarewave mode and
Pulse mode. The LEDs indicate the selected mode.

HP-IB Command:
[:SOURCE] :FUNCtion[1|2] [:SHAPe] PULSe|SQUare

Pulse Mode.

m Variable pulse Width
(150 ps - (Period - 150 ps}), max 10 ns).

w Variable Channel 1 Delay (-5 - +5 ns) for Option; 001,
002 or 003 instruments.

m Variable Output-levels

Squarewave Mode.

m Fixed pulse Width (50% Duty-cycle nominal).

m Variable Delay (0 ~ 10 ns) for Channel 1 or Option 003
Channel 2, L

» Increased Channel 1 Delay (-5 - + 15 ns) for Option
001, 002 or 003 instruments.

m Variable Output-levels




Parameter Keys

Activates the absolute Delay parameter or relative Phase

parameter or absolute Skew parameter. Use the VERNIER
keys to adjust the value of the active parameter.

Delay. You can vary the absolute Delay parameter for a
PULSE channel within the following ranges, depending
on Channel mode and installed options:

Table 3-2, PULSE Channei_Delay Limits

PULSE mode ] SQUARe mode
Avallable Specified : Available Specified
Channel 1 X X 1 0.000 - 10.000 ns 0.000 ~ 10.000 ns
Channel 1 Opt 001 [-5.200 ~ +5.200 ns|-5.000 - + 5,000 ns‘E -5.200 - + 15.000 ng|-56.000 - + 15,000 ns
Opt 002 or Opt 003
Channel 2 Opt 003 0.000 - 10.000 ng | 9.000 ~ 10.000 ns

Use Delay if you want to maintain a constant Delay
independant of Frequency/Period.

HP-IB Command:
[:S0URce] [:PULSe] : DELay[le] <delay>{MINMAX

Phase. You can also delay the PULSE channel signal
using the relative Phase parameter. The Phase parameter
has an arbitrary limit of 3600° but the actual range
available depends on both the Delay ranges and

the Period parameter. Use Phase if you want to

maintain a constant Phase déelay while varying the
Frequency/Period.

HP-IB Command:
[:S0URce] :PHASe [1|2] <phase>|MINMAX

Skew. The available delay range can be divided between
the Skew parameter and Delay/Phase parameter, Use

the Skew parameter to move the zero-point of the
Delay/Phase parameters. This allows you, for example, to
move the zero-delay reference to account for different
signal-path lengths to your device-under-test.

HP 8133A Operating Reference .13
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HP-IB Command: :
[:S0URce] [:PULSE] :DESKew[1]|2] «deskew:[MINMAX

WIDTH/DCYC

Activates the absolute Width parameter or relative:
Duty-cycle parameter. Use the VERNIER keys to adjust

the value of the active parameter. Width and Duty-cycle
cannot be varied in SQUARewave mode.

Width, You can vary the pulse Width parameter for
a PULSE channel within the range 150 ps to (Period

- 150 ps), up to a2 maximum limit of 10.000 ns. Use "
Width if you want to maintain a constant pulse Width
independant of frequency.

HP-IB Command:
[:S0URce] [:PULSe] :WIDTh[1(2] <width> [MIN|MAX

Duty-cycle. You can vary the Duty-cycle within the
arbitrary range 0 - 100%. 0% and 100% set dc-levels at
the output. The actual Duty-cycle range is dependent on
the Width range and the Frequency/Period parameter.
Use Duty-cycle if you want to maintain 2 constant
duty-cycle while varying the Frequency/Period.

HP-IB Command:
[:30URce] [:PULSe] :DCYCle[1|2] <duty-cycle>MIN|MAX
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Figure 3-7. PULSE Qutput-level limits into 50 @

Activates either the Amplitude or High-level parameter.
Selecting Amplitude automatically selects Offset on

the neighbouring (OFFS/Low) key and vice-versa.

Selecting High-level automatically selects Low-level on
the neighbouring key and vice-versa. Use
the VERNIER keys to adjust the value of the active
parameter.

Amplitude. The available Amplitude range is limited by
the actual Offset setting, the Amplitude limits and the
Output-level window. Refer to Figure 3-7. Note that the
absolute Amplitude and window limits are greater than
the specified limits.

Amplitude = High — Low
HP-IB Command:

[:S0URce] : VOLTage[1)2] [:LEVell [:IMMediate] [: AMPLitude] <amplitude> [MIN[MAX

High-level. The available High-level range is limited by
* the actual Low-level setting, the Amplitude limits and the
. ".Output-level window. Refer to Figure 3-7. Note that the
~ absolute Amplitude and window limits are greater than
the specified limits.
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HP-IB Command:

[:50URce]:VOLTagel1|2] [:LEVel] [: IMMediate] - HIGH <high-level® |MINIMAX

OFF3/LOW

Activates either the Offset or Low-level parameter.
Selecting Offset automatically selects Amplitude on
the neighbouring key and vice-versa.
Selecting Low-level automatically selects High-level on
the neighbouring key and vice-versa. Use
the VERNIER keys to adjust the value of the active
parameter.

Offset. The available Offset range is limited by the actual
Amplitude setting and the Output-level window. Refer
to Figure 3-7. Note that the absolute Amplitude and
window limits are greater than the specified limits.

b
HP-1B Command:

[:50URce] :VOLTage[112][:LEVell [: IMMediate] :0FFaet <offsat> JMINIMAX

Low-level., The available Low-level range is limited by
the actual High-level setting, the Amplitude limits and
the Output-level window. Refer to Figure 3-7. Note that
the absolute Amplitude and window limits are greater
than the specified limits.

HP-IB Command:

[:S00Rce] :VOLTaga[112) [:LEVel][: IMMediate] :LOW <low-level> JMIN{MAX

Control Keys

Disables the signal by disconnecting the output—connector
using an internal relay. The LED in the key indicates
whether Disable is on or off. Each (BISABLE) key ccmtrols
the connector directly below itself.
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OUTPUT and OUTPUT

HP-IB Commandg:
:QUTPut [1|2] [ STATE] ON|OFF|1|0

Complements the output signal. The LED in the key
indicates whether Complement mode is on or off,

HP-IB Command;
[:SQURCE] [:PULSe] : POLarity[1|2] NORMal|COMPLement

Limits the output-level voltage window. When you switch
on the Limit mode the current High- and Low-level
parameters are taken as limit values, You cannot move
the output-levels beyond these temporary lirnits, until
you switch off limited-output mode by pressing
again. The limits apply whether you set High/Low levels
or Amplitude/Qffset levals,

HP-IB Command:
[:SOURCE]:VOLTage[1]2] :LIMit:STATe ON|UFF|1{0

50 @ (nominal) differential SMA outputs with typically
< 20 ps inter-output skew.

AMMmum external voltage £3 V,
Programmed output-levels assume a 50  load.
Qutput-levels double into open circuits.
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PULSE/DATA

PULSE/DATA Channel 2 (Option 002)

(") PuSE ¢ DATR .
OypatA (O 32BIT ORI O APl [e3-32-]
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Figure 3-8, PULSE/DATA Channel Frontpanel

Mode/Parameter Keys
(CATATSQ0AE)

Toggles the Channel between Data mode and Squarewave
mode. The LEDs indicate the selected mode. In
Squarewave mode the Divider parameter is activated.

HP-IB Command:

[: SOURCE] : FUNCtion2[:SHAPe] SQUare|DATa|PRBS [BURSt, <number> |RBURs% , <number 1>, <number2>
Data Mode,

m Selectable:
© 32 BIT programmable data
n PRBS sequence 27°—1
o RZ/NRZ data format
m Variable Qutput-levels
m Burst modes programmable via HP-IB

Squarewave Mode.

s Fixed pulse Width (50% Duty-cycle nominal).
» Variable Frequency Divider (1,2,4,8,16,32)
m Variable Output-levels
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PULSE/DATA

In Data mode, toggles between 32 Bit programmable data
and Psuedo-Random-Bit-Sequence (222—1). The LEDs
indicate the selected mode. If Data mode is selected and
both LEDS are off, this indicates that BURST or RBURST ..
mode has been selected viz the HP-IB,

HP-IB Command:

[: SOURCE] :FUNGtion2[:SHAPe] SQUare|DATa]PRBS|BURSt, <number> | RBURat J<numberir, <numberys

Mode Keys

32 Bit. Use the DATA EDIT keys to edit the 32 Bit

data sequence. The VERNIER keys perform DATA EDIT
functions only when 32 Bit Data mode is selected and the
32 Bit data is the active parameter on the display, Refer
to “DATA EDIT (Option 002)".

PRBS, When PRBS Data mode is selected, the Channel
generates a Psuedo-Random-Bit-Sequence 2%~ ]
conforming to CCITT (.151 Norm. There i% no adjustable
parameter associated with PRBS.

To ensure conformance to CCITT 0.151 make sure that
you select NRZ format and that DATA mode is off.

In Data modes, toggles between NRZ and RZ data formats.
The LEDs indicate the actual format.

HP-IB Command:
:DIGital2[:5TIMulus] :31Gnal :FORMat RZ|NRZ
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Figure 3-9. PULSE/DATA Output-level limits into 500

AMPL/HIGH

Activates either the Amplitude or High-level parameter.
Selecting Amplitude automatically selects Offset on

the neighbouring (OFFs/Low] key and vice-versa.
Selecting High-level automatically selects Low-level on
the neighbouring (OFFs/LOW) key and vice-versa. Use
the VERNIER keys to adjust the value of the active
parameter.

Amplitude. The available Amplitude range is limited by
the actual Offset setting, the Amplitude limits and the
Output-level window. Refer to Figure 3-9. Note that the
absolute Amplitude and window limits are greater than
the specified limits.

Amplitude = High — Low
HP-1B Command.:

[:SOURce} : VOLTage2[:LEVell [: IMMediate] [:AMPLitudel <amplitude>|MIN | MAX

High-level. The available High-level range is limited by
the actual Low-level setting, the Amplitude limits and the
Qutput-level window. Refer to Figure 3-9. Note that the
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PULSE/DATA

absolute Amplitude and window limits are greater than
the specified limits,

HP-IB Comaraand:

[:SOUHce]:VDLTageZ[:LEV&l]{:Iﬂﬂediate]:HIGH <high-level>|MIN|MAX

D4

Activates either the Offset or Low-level parameter.
Selecting Offset autornatically selects Amplitude on
the neighbouring key and vice-versa.
Selecting Low-level automatically selects High-level on
the neighbouring key and vice-versa. Use
the YERNIER keys to adjust the value of the active
parameter.

Offset. The available offset range is limited by the actual
Amplitude setting and the Output-level window, Refer

Lo Figure 3-9. Note that the absolute Amplitude and
window limits are greater than the specified limits.
Offset = Hzghz— Low

HP-IB Command:

[:SDURCQ]:VULTageQ[:LEVel][:IMHediateJ:UFFset <offzet> | MIN|MAX

Low-level. The available Low-level range is limited

by the actual High-level setting, the Amplitude limjts
and the Output-level window of, Refer 1o Figure 3-8,
Note that the absolute Amplitude and window limits are
greater than the specified limits,

HP-IB Command:

[:Sﬂﬂﬁce]:VULTageZ[:LEVelJ[:IMMediate]:LGH <lew=level> |MIN|MAX
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PULSE/DATA

OQutput Mode Keys
,

Disables the signal by disconnecting the output-connector

using an internal relay. The LED in the key indicates

whether Disable is on or off. Each key controls
the connector directly below itself.

HP-IB Command: ‘
:10UTPut2[: STATE] ON|OFF|1|0

In Data mode, logically inverts the data. In Squarewave
mode the signal is only inverted if the Divide-by
parameter >2, The LED in the key indicates if DATA
mode is on or off.

HP-IB Command:

:DIGital2[:5TIMulus) :51Gnal :POLarity NORMall COMPiement

Limits the output-level voltage window. When you switch
on the Limit mode the current High- and Low-level
parameters are taken as limit values. You cannot move
the cutput-levels beyond these temporary limits, until
you switch off limited-output mode by pressing
again. The limits apply whether you set High/Low levels
or Amplitude/Offset levels,

HP-1B Command:
[:S0URCE] : V0L Tage2 :LIMit: STATe DNJOFF|110
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PULSE/DATA
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Programmed output-levels assume g 50 { load.

Qutput-levels double into open circuits.

AMaximum external voltage =3 V.

< 20 ps inter-ouiput skew.

QUTPUT and OUTPUT
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Figuare 3-10. VERNIER/DATA EDIT keys

Use the VERNTER keys to adjust the value of the active
parameter. Only one parameter can be active at a time,
although two may be visible on the display. The active
parameter is :

m the bright parameter on the display.
a indicated by LEDs in and above a mode/parameter
key (See Figure 3-1).

Each pair of keys controls the corresponding digit of the
parameter:

(1D Press once to increment digit by 1

@ Press once to decrement digit by 1

Hold a key down to auto-repeat and smoothly change a
parameter. If you hold two neighbouring keys down, the
auto-increment (or decrement) steps at a rate of one-third
of the higher digit.

A decimal-carry operates when you change a digit from

Y to O or from O to 9. Leading zeroes are not displayed,
but the vernier keys can still be used to increase/decrease
the “digit”. 1f you try to adust a parameter outside is
valid range, you will see an error message telling you the
parameter limit.
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DATA EDIT

DATA EDIT (Option 002)

+—ROTATE

—CURSOR

CURSOR=>

REPEAT

Use the DATA EDIT keys to edit the 32 Bit programmable
data available with Option 002 (PULSE/DATA Channel 2, ™

The DATA EDIT functions are indicated in blue above the

VERNTER keys. Refer to Figure 3-10. The DATA EDIT
functions are only available when the 32 Bit Data is on
the display, that is:

® 32 Bit Data mode is selected on PULSE/DATA Channel
2 (The DATA and 32 BIT LEDs are both lit) AND the
32 Bit Data is the active parameter (The LED in the
key is lit and the data is on the display).

s OR you have programmed BURST or RBURST mode via
the HP-IB.

Rotates the 32 Bit Data left 1 bit. (Bit 0 moves to Bit 31).

Rotates the 32 Bit Data right 1 bit. (Bit 31 moves to
Bit 0).

Moves the cursor left 1 bit. The cursor flashes to indicate
its position. The cursor wraps around from Bit ( to
Bit 31.

Moves the cursor right 1 bit. The cursor wraps around
from Bit 31 to Bit 0.

Repeats all the data before the cursor from the cursor up
to Bit 31. If no other key has been pressed, you can undo
& REPEAT by pressing the key a second time,

Fills all the data after the cursor up to Bit 31 with
the data-value at the cursor. If no other key has been
pressed, you can undo a FILL by pressing the key a
second time. |
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DATA EDIT

3.26 WP 8133A Dperating Reference

Toggles the data-bit at the cursor between 0 and 1, .The
cursor doesn’t move, .

Sats the data-bit at the cursor to 1 and moves the cursor
right to the next bit. The cursor wraps around from
Bit 31 to Bit .

Gets the data-bit at the cursor to ( and moves the cursor
right to the next bit. The cursor wraps around from
Bit 31 to Bit 0.

HP-IB Command:
DIGitall:5TIMulus] : PATTern[ DATA] <block_datal
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Figure 3-11. HP-IB Status Indicators and key.

The RMT LED is on when the HP 8133A is in Remote
mode and off in Local mode,

The ADS LED lights when the HP 8133A is addressed on
the HP-IB.

The SRQ LED is on when the HP 8133A is generaling a
Service ReQQuest on the HP-IB.

In Local mode:

Activates the HP-IB address on the display, Use the
VERNIER keys to change the HP-IB address.

In Remote mode:

Returns the HP 8133A to Local mode, UNLESS Local
Lockout has been enabled via the HP-1B. If Local Lockout
is active, it is not possible to refurn fo Local mode using

the key.

In Remote made, you can still display different
paramaters using the frontpanel keys. You cannot change
maodes or adjust parameters without returning to Local
mode. : :
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Special Functions

Special Functions  The HP 8133A offers some special functions which you
will not normally need to change:

Table 3-3. HP 8133A Special Functions

Function

Default

Range

Access Key

Smooth E‘nct.ar:l

Cuble Compensation:

Temperature Compenastion:

1

ON

1

1

ONIOFF|HOLD
105

lwsd

—
PULSE or PULSE/DATA
PULSE or PULSE/DATA{OFFE1LOW )| |

1 per Channel

Note The {nstrument's warranied specifications only apply if
these special functions are at their defoult values.

The special functions are stored along with other -
instrument settings when you save the instrument
setting. The special functions are reset to their default
valies if you switch the instrument off.

Accessing Special Functions

1. Press MEMORY
2. Press the Access Key given in Table 3-3

3. Use the VERNIER keys to adjust the funetion

Temperature Compensation

ON

The HP 8133A monitors its internal temperature

in order to maintain all specifications across the
specified temperature range, If the temperature
changes significantly, the instrument adjusts the
temperature coefficients that it uses to correct the
internal-calibration data. This can cause minor changes
int the output signal(s) with no corresponding change
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Smooth Factor

Cable Compensation

Special Functions

in the programmed parameter values, Simitarly the
switching-point between internal ranges for a particular
parameter occurs at different programmed values,
depending on the temperature.

HOLD

The instrument stops monitoring the temperature but
continues to use the current termperature coefficients

to adjust the internal calibration data. Remember that

if significant temperature changes occur while the
compensation is on HOLD, the instrument can drift out of
specification.

OFF

The instrument stops monitoring the temperature and
uses the raw internal calibration data, This setting is
normally only useful when calibrating the instrument,

In¢rease the Smooth Factor to produce a rounder cutput
pulse, with slower edges and less overshoot thus reducing
reflections at the DUT. The influence of the Smooth
Factor is not specified and invalidates the instrument’s
specifications for any value other than 1.

Increase the Cable Compensation to produce a sharper
output pulse with more overshoot and ringing,

thus compensating for signal degradation through

long cable-lengths to the DUT. The influence of the
Cable Correction is not specified and invalidates the
instrument's specifications for any value other than 1.
You can think of the compensation value as roughly the
cable length in meters.




Rearpanel

H

Rearpanel

VAN

ETARTASTOR
PULSE ~DRTA

o CHRMMEL 2 —=—
CLITRUT U O IMNPUT

A QO A

oUTEUT

{

Figure 3-12. Rearpanel signal-connectors

— CHANREL ]

Qutput Amplitude: 2 Vpp, ac-coupled

Input Amplitnde: Max. 2.5 Vgp, accoupled

Channel 1 Input & Outp

Channel 2 Input & Outp
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Min, 1.0 Vg, ac-coupled

ut

For normal operation the input and output must be
connected with the rigid coaxial link supplied with the
instrument.

For multi-channe! timing applications (more than one

HP 8133A synchronized), delay-lines from the HP 154436A
multi-channel delay-line set are substituted for the
standard links.

ut
These are only fitted to an Option 002 or 003 instrument.

For normal operation the input and output must be
connected with the rigid coaxial link supplied with the
instrument.

For muiti-channel timing applications (more than one

HP 8133A synchronized), delay-lines from the HP 15436A
multi-channel delay-line set are substituted for the
standard links.




Rearpanel

Start/Stop PULSE/DATA Input

The Start/Stop input is part of the Option 002
PULSE/DATA Channel.

A\

interface: de-coupled

Impedance: 50 1 nominal

Transitions:! < 1ns
Start Level: 0 V (defauit)
Stop Level: 04V
Max.Levels: -0.8-+0.4V

1 You should use a clean signal, for example
from a pulse generator. Noisy transitions,
for example switch bounce, can confuse
the Data circuits.

The Start/Stop input controls the Data & PRBS Generator.
The 32 Bit data is generated. internally as 8 groups of 4
bits which are muitiplexed to the output.

START/STOP INPUT,
REAR PaNEL L
OREN = START

’ BIT @ TRIGEEY 2,-FuT

DATA &

PRBS
GENERATOR

MULTIPLEXER

.——kguwm

Sy
MDOE SELECT RzZ/NRZ

Figure 3-13. D_ata-Start/Stop Control
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Rearpanel

Warning a
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Stop
When a Stop level occurs, the Generator stops and the 4

bits of data which are currently in the Output Latch, are
repeated continuosly. a

Selecting a mode (PRBS, DATA, BURST, RBURST) using
the frontpanel or HP-IB commands resets the Output
Latch to zero data so that the next data starts from a
known state. Note that DATA and RZ/NRZ aflect the
output format of the zero data! The Data Generator is
also rearmed 50 that the next data will start from Bit 7 of
the 32 Bit data word.

Start

If you have rearmed the data generator by selecting a
data mode while the datla generator was stopped, the
data restarts from Bit 7 when a Start signal is recieved.

Otherwise the data continues, depending on the current
mode.

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

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

The battery must be replaced with the same or
equivatent type (HP Part No. 1420-0273). Discard used
batteries according to local regulations. '

R RATHER




Frontpanel Messages

Frontpanel Messages

The frontpanel gives you immediate feedback while you
are using it. The feedback messages are intended to:

& Explain invalid key-presses.
® Give visual confirmation of mode changes.

& Inform you of parameter conflicts, and help you solve
them,

® Inform you of individual parameter limits,

Invalid Key-press Messages

Not all frontpanel keys are always valid, If you press a
key which is not currently valid, one of the following
messages is displayed for a short time (To display the
message for longer, keep the key pressed):

can't SAYE: urresolued conflicte
If there is a parameter conflict, you can’t save the
instrument settings,

can't overwrite standard setting
You can't save the instrument settings to the Standard
Setting memory. '

Complemarnt not zwailable for =1

In SQUARE mode on a PULSE/DATA channel you
cannot complement the signal (DATA) while the
Divider is 1, or adjust the Divider to 1 if the signal is
currently complemented,

Delay mot avzil. in PULSE mode

The Delay/Phase parameter of a PULSE channel is
only available in SQUARE mode. If you have Option
001, 002, or 003, the Delay/Width parameter is also
available in PULSE mode on Channel 1. :




Frontpanel Messages

Instroment in LOCAL LOQCREOUT
Inttrument 1n FEMOTE

Key presses which would change modes or adjust
parameler values are invalid while the instrument is
in Remote mode/Local Lockout mode. '

Feg not allowsed in SROARE mode

The (Rz/NRZ) and (32 BIT/PRBS) keys cannot be used if
the PULSE/DATA Channel 2 is currently in SQUARE
mode. These keys are onty used in DATA mode.

Leuvel LIMIT exceedad

Any VERNIER key-press which would adjust a level
parameter outside the LIMIT mode limits is invalid.

maw Delag im PULSE tvode = 3.2 Ns

With PULSE Channel 1 Option 001, 002 or 003, you
can't select PULSE mode from SQUARE mode if the
(Delay+Skew) parameter is currently > 5.2 ns. Reduce
the Delay first, before changing mode,

Ho modifiable parametsr
After selecting External TIMEBASE mode, or PRBS
mode on the PULSE/DATA Channel, there is no
modifiable parameter for the VERNIER Keys to adjust.

Prress MEM kew Lo select memorg #

The {(savE) and (RECALL) keys are only valid if the
memory number i5 currently the active parameter on
the display. You press MEMORY to activate
the memory nurber. .

Midth met avail. in SEUARE mods

The Width/Dutycycle parameter of a PULSE channel
is not available in SQUARE mode.
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Frontpanel Messages

Fix Error first:

If there is a parameter conflict, you can activate and
adjust only the parameters which are in conflict. All
other parameter/mode kKeys are temporarily invalid. ..

Mode Change Messages

Mode changes and actions which do not change the
active parameter on display, are confirmed by temporary
messages (To display the message for longer, keep the key
pressed). The following examples explain the format of
these messages. This is not a complete list of ali such
messages,
Examples
Chld PLULEE mode
' You have selected PULSE mode on Channel 1.
Chzt MREZ mode
You have changed the data format to NRZ on
PULSE/DATA Channe} 2,
Chil: Pulse complement

You have switched on Channel 1 Complement output
mode.

Chii Pulzse normal

You have switched off Channe! 1 Complement output
maode,

ExTermzl mode

You have selected EXTernal TIMEBASE mode.
Chid DISABLE output

You have disabled the Channel 1 QUTPUT.
Ch2: LIMIT mode on

You have switched on Limited output mode on
Channel 2. .
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Fronipanel Messages
Ertors fixed

The last valid setting has been recalled.(Pressiﬂg
while there is a parameter conflict recalls the
last valid setting).

Parameter Conflict Messages

A parameter conflict occurs when the available range
of a parameter is constrained by the current setting of
another parameter. When a parameter conflict occurs:

m An error message is displayed explaining the corflict.

m The parameter LEDS of the conflicting parameters
flash,

u A flashing arrow appears next to the active parameter
indicating whether you should adjust it upwards or
downwards to solve the conflict. (A flashing * indicates
that the conflict cannot be solved using the active
parameter; you must activate one of the flashing’
parameters.) .

& You can only activate one of the two conflicting
parameters until the conflict is solved.

a You can press to recall the last valid setting.

Solving Parameter Conflicts

Example - Period/Width Conflict

If the current TIMEBASE Period is 300 ps and you try

to adjust the Width on PULSE Channel 1 to 350 ps, the
following message is displayed:

t:idth > Pericd
To solve the confiict do one of the following:
m Adjust the width back to a value < 300 ps.

® Press TIMERASE to activate the Period,
and adjust the period until it is greater than the width.

® Press MEMORY to recall the last valid setting.
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Frontpanel Messages

Example - Output Level Conflict

After “Recalling the Standard Setting” in Chapter 4 the
High- and Low-level parameters for PULSE Channe} 1
are:

1iHigh B.823% i:Low -B.B5Y

If you now adjust the Low-level to 0 V, the following
message is displayed:

Frapl < B, 1Y 1:Low| B.06 Y

Although 0 V is a valid Low-level setting, because of the
current High-lavel setting there is a conflict with the
minimum Amplitude,

To solve the conflict do one of the following:
m Reduce the Low-level, as indicated by the arrow.
m Press o activate the High-level:
l1iHigh] B.B5 Y% Ampl <@,1Y
and increase the High-level as indicated by the arrow.
m Press twice to activate the Amplitude:
1:AmplT B.85Y  Anpl { B.1

and increase the Amplitude, as indicated by the arrow,
until it is = 0.1 V.

m Press MEMORY to recall the last valid setting.

If you activate the Offset using (OFFs/LOW);
Ampl < B,1 % 1:0f¥=x 8,83V

the # indicates that it is NOT possible to solve the
Amplitude conflict using the Offset parameter.
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Parameter Limit Messages

If you try and adjust a parameter beyond 1ts limits; a
temporary message telling you the limit is displayed (To
display the message longer, keep the key pressed). The
following list of limit messages is not complete.

3.38  HP 8133A Operating Refarence

Examples
max Anplitude = 3.8 Y

The Amplitude cannot be set to value > 3.3V
max Low Level = 3.9V

The Low-level cannot be set to a value > 3.9 V.
(Minimum Amplitude is 0.1 V, Maximum output level
=4V) ‘

may DelawdSkew = 5.2 NE

You cannot increase the Delay, or Skew, any further
because the combined value cannot be > 5.2 ns
Note that the Delay + Skew Iimit depends on Channel
number, options fitted and the actual mode setected.




Using the HP 8133A

Introduction

This chapter shows you how to carry out some common
set-up tasks with the HP 8133A;

m Adjusting Parameters -

m Saving and Recalling Instrument Settings

s Solving Parameter Conflicts

m Setting the Frequency/Period

w Setting the Output Levels

» Generating Squarewaves

® (Generating Non-squarewave Pulses
m Varying the Inter-channel‘.Timing

» Generating Pseudo-Random Binary Sequences (Option
002)

® Generating Repetitive Pulse Patterns
w Generating a Burst of Pulse Patterns

m Generating a Repetitive Burst of Pulse Patterns

Using the HP 81338 4.1




Adjusing Parameters

Adjusting Parameters
To adjust any of the instruments parameters:
1. Activate the parameter on the display.

2. Use the VERNIER keys to vary the value.

Activating a parameter

The LEDs next to the two parameter names above a
parameter key indicate which of the two parameters will
be activated when you press the key, Press the key again
to swap to the other parameter, that is: :

m If the LED next to the parameter name is already on,
press the parameter key below the parameter name
once to activate the parameter.

The LED in the key lights, and the parameter is shown
brightly in the display, indicating that this is the ‘active

parameter controlied by the VERKIER keys.

If the LED next to the parameter name you want to

adjust is off:

1. Press the parameter key below the parameter name
onee to activate the alternative parameter on the
key.

The key in the LED lights, and the alternative
parameter is shown brightly in the display,
indicating that it is the active parameter controllied
by the VERNIER keys.

. Press the parameter key again to toggle between
parameters.

The LED in the key remains on, the LEDs above

the key swap, and the other parameter is shown
brightly in the display, indicating that it is the active
parameter controlled by the VERNIER keys
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Saving and Recalling Settings

Note that the key has a third

parameter (SKEW), therefore you have to press the
key four times 1o move through all the parameters,

Saving and Recalling Instrument Settings

You can save up to 20 complete instrument settings in
battery backed-up RAM. An instrument setting includes
the values of all timing and level parameters, the output
rmodes and the display for ail channels.

Saving the Current Instrument Setting

1. Activate the Memory Number parameter by pressing

MEMORY ) (SETTING ).

. Use the keys to-choose the Memory Number
you want to use,

- Press MEMORY to save the instrument setting in
the memory. :

Recalling an Instrument Setting

Caution ‘

An instrument setting includes the status of the Disable
Control keys. If the instrument setting which you recall
has the instrument’s outputs enabled, you could damage
your device-under-test. If you are not sure about the
instrument setting which you want to recall, disconnect
your device hefore recalling the setting,

- Activate the Memory Number parameter by pressing
[MEMORY ) (SETTING ).

. Use the keys to choose the Memory Number
you want to use,

- Press MEMORY (RECACL)to recall the instrument setting
from the memory.
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Saving and Recalling Settings

Recalling the Standard Setting _
The Standard Settings are stored in Memo}y 0 (zero).

1. Activate the Memory Number paramet,ei- by pressing
(MEMORY) (S3ETTING).

. Use the keys to choose Memory Number 0
(zero). The display shows:

Standard Setting

- Press MEMORY to recall the standard
instrument setting from mermory.
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ess than the specified
the Status Model (See
Using tha HP 8133A 4.5

ings or *RST.

Saving and Recalling Settings
Standard Setting

e A M N A 0NN

PERIOD 30.308 ns
AMPLitude 0.20 v1
OFFSet 0.00 V
PULSE mode
AMPLitude .10 V1
SQUARewave = 1
AMPLitude 0.10 v1
OFFSet 0.00 V

On (disabled)

Divide = 1
Divide + 1
Disabled
DELAY 0 ps
Disabled
PRBS ntode

ponding Questionable Voltage bits in
after recalling the Standard Settin

Mode/Parameter
EXT DIVIDE
FREQ/PERIQD
DIVIDE/BIT O
PULSE/SQUAR
DELAY/PHASE
DATA/SQUAR
32 BIT/PRBS

32 Bit data
DISABLE
Smooth Factor
Temperature Compensation f ON

o~
=)
>
Tou
S
]
@
g
v
0
]
b=
b
2]
@
T
=
|
£
3
]
-
]
o
-
@
7
-
2
8

Figure 5-1) are therefore set

minimum values, The corres
2 Option 002

1 The Standard amplitude settings are minimum values which are }

Special Functions|Cable Compensation

TTMEEASE
PULSE/DATA 2




Solving Parameter Conflicts

P —————

Solving Parameter Conflicts

A parameter conflict occurs when the available range
of a parameter is constrained by the current setting of
another parameter. When a parameter conflict oCeurs:

a An error message is displayed explaining the conflict.

® The parameter LEDS of the conflicting parameters
flash. -

w A flashing arrow appears next 1o the active parameter
indicating whether you should adjust it upwards or
downwards to solve the conflict. '

a You can only activate one of the two conflicting
parameters until the conflict is solved. |

s You can press to recall the last valid setting.

Example - Period/Width Conflict

If the current TIMEBASE Period is 300 p$ and you try

to adjust the Width on PULSE Channet 1 to 350 ps, the
following message is displayed:

1:pidth > Feriod
Tp solve the conflict do one of the following;: .

w Adjust the width back to a value < 300 ps.
™ Press TIMEBASE to activate the Period,

and adjust the period until it is greater than the width.

B Press MEMORY to recall the last valid setting.

Example - Output Level Conflict

4.5 Using the HP B133A

After “Recalling the Standard Setting” the High- and
Low-level parameters for PULSE Channel 1 are:’

1iHigh @.@3% liLow =&, A5 Y

If you now adjust the Low-level to O V, the following
message is displayed: :




. Solving Parameter Conflicts
FAapl < 8.1 1:low| &.86 Y

Although (0 V is a valid Low-level setting, because of the
current High-level setting there is a conflict with the
minimum Amplitude,

To solve the conflict do one of the following:
® Reduce the Low-level, as indicated by the arrow.
m Press to activate the High-level:
TiHicoh] B.G@3Y  Anpl < @1 4
and increase the High-level, as indicated by the arrow.
a Press twice to activate the Amplitude:
LiAmpll @,895 % Fepl < @.1 Y

and increase the Amplitude, as indicated by the arrow,
until it is = 0.1 V. ‘

w Press MEMORY to recall the last valid setting,

If you activate the Offset using (OFF5/LOW):
Arpl < 8.1 Y% 1:0ffs% Goas 0y

the * indicates that it is NOT possible to solve the
Amplitude conflict using the Qffset parameter,

ﬁ
Setting the Frequency/Period

Using the Internal Clock

L. If necessary, select the INTérnal clock source by

pressing TIMEBASE until the INTlernal LED
lights, ;

2. Press TIMERASE until the parameter you

want. is shown in the display.
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Setting the Frequency/Period

8. Use the VERNIER keys to adjust the value. Refer to
Table 3-1 if you need information on the parameter
ranges. o

Using an External Clock

1. Connect the external clock signal to the ‘TIMEBiASE
External Input. Refer to “External Input” in Chapter 3
for the signal requirernents. "

. I you want to display the measured Frequency
or Period of the external signal, press TIMEBASE
until the parameter you want is
displayed.

- If you want to divide-down the external signal,
press TIMEBASE to activate the Divider
parameter and use the VERNIER keys to adjust it.

The divided frequency must be > 33 MHz, and the
digplayed Frequency/Period is always that of the
undivided external signal,

Setting the Qutput Levels

You can set the output levels of all channels, including
the TRIGGER output, either in terms of Amplitude and
Offset or as High- and Low-levels, The level specifications
and voltage-windows are given in Chapter 7. The"

HP 8133A will also tell you what the voltage limits are if
you reach them while adjusting a parameter.
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Setting the Output Levels

[T

High

fnpT T iuas

Low

T 7777
Figure 4-1,
Output Levels: Amplitude, Offset, High- and
Low-levels.

Using Amplitude and Offset

1.

Press until the Amplitude parameter is

active in the display.

- Use the VERNIER keys to adjust the value.
. Press to activate the Offset parameter in

the display.

- Use the VERNIER keys to adjust the value.

Using High- and Low-level

1.

Press until the High parameter is active in
the display.

- Use the VERNIER keys to adjust the value,
. Press to activate the Low parameter in the

display.

- Use the VERNIER keys to adjust the value.
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Generating Squarewaves

Generating Squarewaves

You can generate a squarewave output signal with
variable output-levels using any of the HP 8133A

output channels (TRIGGER , PULSE or PULSE/DATA ).
The TRIGGER Channel has slightly slower edges, lower
amplitude capability (but a larger voltage window) than
the PULSE or PULSE/DATA Channels. Refer to Chapter 7
for the different Channel capabilities. '

Channel Frequeney Divider| Yarkable Delay|
TRIGOER J X

PULSE » Vv
PULSE/DATA v xl

1 Using 32 BIT DATA you can generate 2
squarewave which can be delayed in steps :
of 1 bit-period.

Using the TRIGGER Channel

418 Using the HP 8133A

Synchronized to TIMEBASE
1. Press until DIVIDE is selected. -

2. If you want a squarewave at a lower frequency than
the TIMEBASE , use the VERNIER Keysto ad,]ust

the Divider parameter (or change the TIMEBASE
frequency!).

. Set the output levels using (AMPL/HIGH) and (. OFFS/LOM.
See “Setting the Qutput Levels”.

4. Press (BIEABLE) to switch off the output Disab]e‘

Synchronized to 32 Bit Data (Option 002)
1. Press until BIT 0 is selected.




Generating Squarewaves

The output signal frequency is fixed at the TIMEBASE
Frequency +32 so that 1 trigger per 32 Bit data

is generated. The rising edge of the trigger signal

is synchronized to Bit O of the data, lagging it by
approximately 2 ns, see Figure 2-2,

™

- Set the output levels using (AMPL/HIGH) and (OFFE/LOW). .
See “Setting the Qutput Levels”,

. Press to switch off the output Disable.

Using a PULSE Channel

1. Press until SQUAR is selected.
The frequency is fixed at the TIMEBASE Frequency.

. Set the output levels using (AMPL/HIGH) and (OFFS/LOW).
See “Serting the Output Levels”.

If you want to limit the output levels to their current
levels, press to switch on Limited output mode.

- Press to switch off the OUTPUT/OUTPUT
Disables as necessary. ‘

. Use if you want to vary the Delay
timing of the output signal.

. Use it you want to complement the output
signal.

Using a PULSE/DATA Channel

SQUAR mode :
1. Press until SQUAR is selected.

2. If you want a squarewavé' at a lower frequency than
the TIMEBASE, use the VFRNIER keys to adjust the
Divider parameter. :

. Set the output levels using (AMrL/nioH) and (OFFE/LOW).
See “Setting the Qutput Lévels”.
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Generating Squarewaves

4.12 Using the HP B133A

4. If you want to limit the output levels to their Currenfj
levels, press to switch on Liraited output mode.

5. Press to switch off the OUTPUT/OUTPUT
Disables as necessary. :

6. Use if you want to invert the data.

DATA mode
1. Press until DATA is selected.
2. Press until 32 BIT is selected.

3. If you want a squarewave at less than the TIMEBASE
frequency: ;

a. Press until NRZ data format is selected,
b. Use the DATA EDIT keys to create a squarewave

data pattern, refer 1o “DATA EDIT (Option 002)” in

Chapter 3 if necessary.

. If you want a squarewave at the TIMEBASE
frequency: ‘
a. Press until RZ data format is selected.
D. Use the DATA EDIT keys to set all bits to 1, refer
to “DATA EDIT (Option 002)” in Chapter 3 if
necessary. ‘

. Set the output levels using (AMPL/HIGH] and (OFFS/LOW ).
See “Setting the OQutput Levels”. !

. If you want to limit the output levels to their current
levels, press to switch on Limited output mode.

- Press to switch off the QUTPUT/OUTPUT
Disables as necessary.

8. Use if vou want to invert the data.

9. Use the DATA EDIT keys to vary the Itiming
of the output signal in steps of 1 bit-period. (The 32
BIT DATA must be the active parameter on the display
to use the DATA EDIT keys.)




Gener:jtfting Non-squarewave Pulses

Generating Non-squarewave Pulses

Using a PULSE Channel in PULSE mode you can set

the pulse width in steps of 1 ps from 150 ps to (Period - =
150 ps) or 10 ns, whichever is the smaller. (To achieve "
wider pulses you have to use SQUAR maode which fixes

the Dutycycle at 50%, or program the 32 Bit data on the
Option 002 PULSE/DATA Channel in NRZ mode which

fixes the width-steps at 1 bit-period.)

Absolute Width  To generate pulses with an absolute width, independant
of frequency: '

1. Press until PULSE is selected.
The pulse frequency/perir.fnd is fixed by the TIMEBASE .

2. Press untit WIDTH is selected.
3. Use the VERNIER keys to set the pulse width.

You can adjust the puise width up to a maximum of
10 ns or the current Period, whichever is the smaller.
With WIDTH selected the pulse width remains fixed
when you vary the TIMEBASE frequency.

. Set the output levels using (AMPL/HIGH] and (OFFs/LOW).
See “Setting the Output Levels™.

. If you want to limit the output levels to their current
levels, press to switch on Limited output mode,

. Press to switch off the QUTPUT/OUTPUT
Disables as necessary.

. Use if you want to-complement the output
signal. -
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Generating Non-squarewave Pulses

8. Use if you want to vary the Delay
timing of the output, signal, but this is only possible on
Channel 1 with Option 001, 002 or 003:,

PLILSE Variable Delay Jn FULSE meode

Channel 1 >
Channel 1 Opt 003,002 and 008
Channel 2 Opt 008

Fixed Dutycycle To generate pulses with a fixed dutycycle, independant of
frequency:

1. Press until PULSE is selected.
The pulse frequency/period is fixed by the TIMEBASE.

2. Press unitil DCYC is selected.
- Use the VERNIER keys to set the pulse dutycycle

The pulse width is limited to a maximum of 10 ns or
(Period - 150 ps), whichever is the smaller, 0% 2nd
100% set dc levels at the output. With DCYC selected
the pulse width is varied to maintain the Dutycycle
when you vary the TIMEBASE frequency.

Set the cutput levels using {(AWMPL/AIGH ) and LQFFS/LOWJ.
See “Setting the Output Levels”.

. If you want to limit the output levels fo their c}:urrent
levels, press (LIMIT) to switch on Limited output mode.

. Press (DISABLE} to switch off the OUTPUT/GUTPUT
Disables as necessary,

. Use {comP) if you want to complement the output
signal.

. Use if you want to vary the Delay
timing of the output signal, but this is only possmle on

Channel 1 with Option 001, 002 or 003.
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Varying the Inter-channel Timing

Varying the Inter-channel Timing

You can vary the the delay/phase of the output signal
from a PULSE. channel. The range available depends on
the Channel number, installed options and the current
mode:

Variable Delay

SQUAR mode | PULSE mode
Channel 1 0 -10ns X
Channel T Opt 001,002 and 003] -6 - +156 ns
Channel 2 Opt 003 0-10ns

|

Refer to Figure 2-2 which summarizes the inter-channel
timing for all channels and options.

Absolute Delay To set an absolute channel-delay, independant of
frequency:

1. Press until DELAY is selected.

Note that the associated SKEW parameter is always
displayed when DELAY or PHASE is activated (See
“Skew”). The SKEW parameter is always activated on
the next key-press, and the DELAY/PHASE toggles on
the following key-press.

‘]

u__I A

If you have a standard instrument, DELAY is only
available in SQUAR mode.

. Use the VERNIER keys to set the channel delay.

i

When DELAY is selected, the channel delay remains
fixed if you vary the frequency.

-}
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Varying the Inter-channel Timing

Fixed Phase Tv set a phase deiay:

1. Press until PHASE is selected. Note that

the associated SKEW parameter is always displayed
when DELAY or PHASE is activated (See “Skew™).

If you have a standard instrument, PHASE js only
available in SQUAR mode.

- Use the VERNIER keys to set the channel phase.

The phase range is limjted to the delay range or
£3600°, whichever is the smaller.

When PHASE is selected, the channel phase remains
fixed if you vary the frequency.

The available delay range can be divided between two
parameters, either SKEW and DELAY, or SKEW and
PHASE. The SKEW parameter therefore allows you Lo
move the zero-point of the DELAY (or PHASE) parameter.
To adjust the skew parameter:

1. Press until the SKEW parameter is

active on the display (displayed brightiy).

The SKEW parameter is always activated before the
mode toggles between DELAY and PHASE.

- Use the VERNIER keys (o adjust the value.

You can adjust the SKEW in the range +5 ns, but the
available range can be more limited since SKEW +
DELAY must always be within the specified DELAY
ranges.

. Press again until the DELAY, or PHASE,

parameter is active again.

The SKEW delay is absolute. Like the DELAY parameter
it does not vary with the frequency of the TIMEBASE .
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Generating a PRBS

e ™
Generating Pseudo-Random Bit Sequences (Option 002)
You can use the PULSE/DATA Channel to generate a 2%3- 1
PRBS conforming to CCITT 0.151;
1. Press (DATA/SQUAR) until DATA mode is selected.
2. Press until PRBS mode is selected,
3. To ensure conformity to CCITT 0.151:

a. Select NRZ data mode.
b. Switch off DATA mode,

This is not done a.utornat:mlly when you select PRBS
maode.

]
]
N
o
]
]
i

1t
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Generating Repetitive Pulse Patterns
b )

Generating Repetitive Pulse Patterns

You can use the Option 002 PULSE/DATA Channe) in 32
BIT DATA mode to program a 32 Bit data word, which
is repeated continuously. Using the HP-IB you can also
generate bursts or repeated bursts of the 32 Bit word
(Refer to “Generating a Burst of Pulse Patterns” and
“Generating a Repetitive Burst of Pulse Patterns").

1. Press (DATAJSQUAR) until DATA mode is selected.
2. Press until 32 BIT mode is selected.

The display shows the data word including the current
RZ/NRZ format and DATA setting.

. Choose the data format you need using the
key.

. Check that DATA mode is switched on or off,
depending on whether you want to work with
inverted or normal data.

. Use the DATA EDIT keys to edit the 32 Bit data
pattern. Refer to “DATA EDIT (Option 002)" in
Chapter 3 if necessary.

. Bet the output levels using (AMPL7HIGH } and (OFFS/LOW).

See “Setting the Output Levels”,

. If you want to limit the output levels to their current
levels, press to switch on Limited output mode.

- Press to switch off the OUTPUT/OUTPUT
Disables if necessary.
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Generating a Burst of Pulse Patterns

s
Generating a Burst of Pulse Patterns
The Option 002 PULSE/DATA Channel supports a burst
mode via the HP-IB:
+FUNC2 BURS,n

This command sets up a burst consisting of the 32 Bit
word repeated n times, foliowed by continuous zero data.

Note m In burst mode each data word starts with Bit 7 and
finishes with Bit 6.

» The zero data following the burst is affected by the
DATA setting and the RZ/NRZ data format.

m The burst starts after the command is received,
uniess the data generator is currently stopped via the
Start/Stop input or :TRIG:STOP command.

To generate a burst of 32 Bit words, starting from zero
data and finishing with zero data:

1. Stop the data using the Start/Stop input or
:TRIG:STOP command.

At this point the 4 bits of the current 32 Bit data
which are in the Data Output Latch will be output
continuously.(See Figure 3-13).

. Program burst mode with the required number of
bursts (FUNC2 BURS,n.

Selecting a rmode, while the data is stopped, resets
the Data Quiput Latch so that zero data is output
continuously. The Data Generator is also rearmed o
that it will start from Bit 7.

A
]
i
]
i
]
]
]
)

. Edit or program the required 32 Bir data pattern. Note
that the burst starts from Bit 7 of the data, not Bit 0,
and finishes after Bit 6.

| I

1
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Generating a Burst of Pulse Patterns

4. Start the burst using the Start/Stop input or :TRIG
command,

The 32 Bit data from Bit 7 through to Bit 6 is output n
times in succession, followed by continuous zero data.

5. To repeat the burst after it is complete, using the same
dara;

a. Stop the data.

b. Program burst mode again with the required
number of bursts : FUNC2 BURS ,n, to rearm the
burst.

¢. Start the data.

If a synchronous start s not important, send the burst
command without stopping/starting the data. The
burst will be started immediately after the command is
interpreted if the data is not currently stopped.

_
Generating a Repetitive Burst of Pulse Patterns

The Option 002 PULSE/DATA Channel supports a
repeated burst mode via the HP-1B:

:FUNC2 RBURS,n,p

This command selects a repeated burst consisting of the
32 Bit word repeated n times followed by 2 pause of p 32
Bit words of zero data before the data is repeated.

m In repeated burst mode each data word starts with Bit
7 and finishes with Bit 6.

m The zero daia is affected by the DATA setting and the
RZ/NRZ data format.

m The data starts after the command is received, unless
the data generator is currently stopped via the
Start/Stop input or :TRIG:STOP command.
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To generate a repeated burst of 32 Bit, patierns, starting
from zero data:

1. Stop the data using the Start/Stop input or
:TRIG:STOP command,

At this point the 4 bits of the current 82 Bit data
which are in the Data Output Latch will be output
continitously.(See Figure 3-13),

. Program burst mode with the required number of
bursts and pauses:

:FUNC2 RBUES,n,p.

Selecting a mode, while the data is stopped, resets
the Data Qutpul Latch so that zero data is output
continuously. The Data Generator is also rearmed so
that it will start from Bit 7.

. Edit or program the required 32 Bit data pattern. Note
that the burst starts from Bit 7 of the data, not Bit 0,
and finishes after Bit 6,

. Start the burst using the Start/Stop input or :TRIG
command.

The 32 Bit data from Bit 7 through to Bit 6 is output n
times in succession, followed by px 32 bits of zero data
and then the sequence repeats,
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Common Command Summary IEEE 488.2

Table 5-1.

HP 8133A IEEE 488.2 Common Command

Summary

Parameter

Description

Clear the status structure

<0-256>

Set the Event Status Register Mask

Read the Event Status Register

Read the instrument's Identification string

Read the complete Instrument Setting

8et the Operation Complete bit when all pending
actions are complete

Read the installed options

Recall & complete Instrument Setting from
memory

Reset the instrument to standard settings

<1-20>

Save the complete Instrument Setting to memory

<0-266>

Set the Service Request Enable Mask

Read the Status Byte

Execute instrument's self-test

Wait until all pending aclions are complete
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SCPI Command Summary
SCPI Command Summary
Table 5-2. Hp 8133A SCPI Command Summary

Command Parameter Deseription
'DIAG
:CHANneI[l[B]
:CABLecompl?j Integer Set/read channe) cable compensation
:SMOothhapef?] Integer Set/read channe) smooth factor
:TEMPCAL{?) ON|OFFIHOLD Set/read temperature calibration mode
:DIGita)[2]
[:8TIMulus)
PATRern
{[:DATR)[?] <data> Set/read 32 Bit datg for Opt. 002
:BIGNa)
{FORMa1[?) RZINRZ Set/read data format for Opt 002
:POLarity[7] NORMa]FCOMPIementIINVerted Set/read data sense for Opt. 002
:DISPlay
{:WINDow]
{:8TATe][7) ON|OFF| 1l0 Set/read frontpanel display state
TEXT
[:DATH) <string>[,-1) Display &<string>(,-1 = Flashing)
:MEASure ’
:FREQuency? Read timebase frequency
iPERiod? Read timebase period

:TEMPerature? Read instrument temperature
:OUTPut
[OJ2]:DIVide;r[?J NumerjclMI.N[MAX Set/read channei frequency divider
[0):80URee[?) PERiodic]B!TStream Set/read trigger source mode
[Ojlfz}f:STA’Ib][?] ON|OFF|1]0 Set/read channel outputs gn and off
:NEG[?) ON|OFF|1)0 Set/read channel OUTPUT on and ofr
{POS[?) ON[OFF|1|0 Set/read channel OUTPUT on and off
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SCPI Command Summary

Table 5-2. HP 8133A SCPI Command Summary (continued)

Command

Parameter

Description

[:80URce]
:FUNCtion[1]2]
[:SHAPe)(?)
:FREQuency
[:CW|:FIXed](?)
:PHASe[1{2](?)
[:PULSe|
:DCYCle[1]2][7)
:DELay(1{2}{?]
:DESKew([1{2](%}
:DHOLA[1)2}17]
HOLD{1}21(7]
:PERiod(?]
:POLarity{1/2]{?]
*WIDTh{1|2)(?)
:VOLTage
[0]1]2][:LEVel]
[:IMMediate]

[:AMPLitude][?]

:OFFSet|?)
:HIGH[?]
{LOWI[?]
{1)2}:LEMit
[:AMPLitude]?
OFFSet?
:HIGH?
LOW?
:STATe(?)

PULSe|SQUARe| DATs| BURSt|RBURSt

Numeri¢]MIN]MAX
Numeric|MIN|MAX

Numeric|MIN|MAX

Numeric| MIN|MAX

Numeric| MIN|MAX
DELay|PHASe

WIDTh|DCYCle

Numeric] MINJMAX
NORMaliCOMPlement|INVerted
Numeric}MIN|]MAX

Numeric| MIN|MAX
Numeric| MIN|[MAX
Numeric|MINIMAX
Numeric| MINIMAX

GN|OFF]1j0

Set/read channel mode

Set/read internal clock frequency

Set/read channel phase

Set/read channel dutycycie

Set/read channel delay

Set/read channel deskew

Hold Delay!Phase fixed with varying frequency

Hold Width!Dutycyele fixed with varying frequency]|

Set/read internal clock period
Set/read channel polarity
Set/read channel width

Set/read channel amplitude
Set/read channel offset
Set/read channel high-level

Set/read channel low-level

Read amplitude limit

Read offset limit

Read high-level imit

Read low-level limit

Set/read limited output mode on and off
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SCPI Command Summary

Table 5-2.
HP 81334 SCPI Command Summary (continued)

Command

Parameter

Description

B5TATus
:OPERation
[:EVENt)?
:CONDition?
:ENABle[?]
:NTRansition|?}
:PTRansition[?]
:PRESet
:QUESticnable
[:EVENL)?
:CONDition?
:ENABIe[?)
:NTRansition{?)
:PTRansition[7}
{VOLThge
[:EVENt]?
:CONDition?
‘ENABle(?]
:NTRansition{?]
‘PTRansition[?}
'FREQuency
[:EVENY?
:CONDition?
:ENABIe[?}
:NTRansition|7]
;PTRansition{?]
:MONotony
[:EVENt)?
:CONDition?
:ENABIle[?)
:NTRansition{?]
:PTRansition|?]

Numeric
Numeric

Numeric

Numeric
Numeric

Numeric

Numeric
Numeric

Numeric

Numeric
Numeric

Numeri¢

Numeric

Numeric

Numeric

| Read Questionable Frequency condition register

Read Operation event register

Read Operation condition register

Set/Read Operation enable register

Set/Read Operation negative-transition register
Set/Read Operation positive-transition register
Clear and preset status groups

Read Questionable event register

Read Questionable condition register

Set/Read Questionable enable register

Set/Read Questionable negative-transition register
Set/Read Questionable positive-transition register

Read Questionable Voltage event register

Read Questionabie Voltage condition register

Set/Read Questionable Voltage enable register

Set/Read Questionable Voltage negative-transition rfegisber
Set/Read Questionable Voltage positive-transition register

Read Questionable Freguency event register

Set/Read Questionable Frequency enable register
Set/Read Questionable Frequency negative-transitién register

Set/Read Questionable Frequency positive-transition register

Read Questionable Monotony event register

Read Questicnable Monotony condition register

Bet/Read Questionable Monotony enable register

Set/Read Questionable Monotony negative-transition register

Set/Read Questionable Monotony positive-transition register
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5

Status Model

Description

*RST without changing display state
HP 8133A Programming Reference

Read error queue
Set/read complete instrument setting

Simulate key press or read key queue
Read SCPI compliance version

Enable Start/Stop input

Disable Start/Stop input

Table 5-2,

HP 8133A SCPI Command Summary
(continued)

Parameter

Block data

:ECOunt(?] | Numeric| MIN|MAX {Set/read the External Input Divider
:50URce|?] | IMMediate| EXTernal | Set/read Timebase mode internal or external

Command
SETI?




Status Model

Status Model

Overview

OUESt vonable:VOLTage

Trigoer Low Range
Trigger High Range
*Trigger Fmpl Range
Chan, | Low Range
Chan.l High Range
#Chan.! Ampi Pange
Chan.Z Low Range
Chan,Z High Range
.2 Range

—\

OUEStonable Status

é DO EWN -

WO s W=

Frequency Ramge
FLL Urlocked
Ext.Ref . Missing

OPERation Status
(NOT USED) MRy
QUESt ronab le:MONotony

Freguency

Chan. | Width
Charm, ] [kelay
Chan. ! Amplitude
Chan.2 khdth
Chen.2 Delay
Chan.2 Amplitude

WO NTU B W — al

ém-\xmmnum—m}

Standard Event
Operation Complete

Query Erraor

Device Dependent Error
Execution Error
Command ECrror

Poawer On

l\l(“U‘-bqu-—-m .-UJ

Figure 5-1, HP 8133A Status Groups
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Status Model

The HP 8133A has a status reporting system conforming
to IEEE 488.2 and SCPI. Figure 5-1 shows the status
groups available in the HP 8133A, Each status group is
made up of component registers, as shown in Figure 5-2.

Congation Transition Evant FEapple
Register  Fijters Reqister Register

2
Herdware ' Summar
R ¥
F ?n'gnfe [D Bt
conditian ‘
L]

3T L Letched
PTR NITR
Figure 5-2, 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 transition 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.
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Status Model

Enable register

The enable register defines which bits in an event register
are included in the logical OR into the summary bit. The
enable register is logically ANDed with the event register
and the resulting bits ORed into the summary bit. Enable
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 5-3
summarizes the registers used in the HP 8133A status
groups.

Table 5-3.
TP 8133A Status Groups - Registers Used

Status Group Registers in Group
CONDition | NTR|PTR | EVENt |[ENABIe

A

QUEStionable:VOLTage v
QUEStionable:FREQuency i
QUEStionable:MONotony X
QUEStionable
OFERatlon

Standard Event Status

Status Byte

1 Use *ESR7 to query.
2 Use *ESE to set,*ESE? to query
3 Use #STB? to query
4 Use *3RE to set, *SRE? to query

Status Byte  The status byte summarizes the information from all
other status groups. The summary bit for the status
byte actualiy appears in bit 6 (RQS) of the status byte.
When RQS is set it generates an SRQ interrupt to the
controlier indicating that at least one instrument on the
bus requires attention. You can read the status byte using

a serial poll or *STB?.
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Status Model

HP 81334 Programming Refarance

Description
Description
0 [Operation Complete, set by *QPC

1

Table 5-5.
Standard Event Status Group bits

Unused, always 0

3 |Device Depéndant Error

Unused, always 0

2 |Query Error

4 | Execution Efror
6 |Command Error
68 | Unused. a.lv)ays Q
7 {Power On

Table 5-4, Status Byte bits

4 | MAV - Message AVailable in output buffer
6 |Standard Event Status summary bit

6 | R@S — Re@uest Service
7 | OPERation Status summary Bit, unused

2 jUnused, always 0
3 | QUESTionable Status Summary Bit

0 {Unused, always 0

1
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Status Model

OPERation Status Group
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Table 5-6. OPERation Status Group bits

Description

Unused, always O

Bit

0 [ Unused, always O

1

2 {Unused, always 0

3 {Unused, always 0

4 1Unused, always 0

5 |Unused, always 0

6 {Unused, always 0

7 tUnused, always O

8 P Unused, always 0

9 | Unused, always 0

10 | Unused. always 0

11 [ Unused, always 0

12 { Unused, always 0

13 { Unused. always 0

14 | Unused, always 0

15 | Always O
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QUEStionable Status Groups

Status Model

Table 5-7. QUEStionable Status Group bits

=
=

QUEStionable

VOLThge

FREQuency

MONOtony

V0L Tage Summary Bit

Trigger Low

Frequency Range

Frequency

Unused, always 0

Trigger High

PLL Unlocked

Chan 1 Widih

Unused, always 0

Trigger Amplitude

Ext.Ref Missing

Chan 1 Delay

Unuged. always 0

Chan 1 Low

Unused, always 0

Chan 1 Amplitude

Unused, always 0

Chan 1 High

Unused, always 0

Chan 2 Width

FREQuency Summary Bit

Chan 1 Amplitude

Unused, always 0

Chan 2 Delay

Unused, always 0

Chan 2 Low

Unused, always 0

Chan 2 Ampiitude

Unused, always 0

Chan 2 High

Unused. always )

Unused, always O

Unused, always O

Chan 2 Amplitude

Unused, always 0

Unused, always 0

w e i lo o & | N0 |- O

MONotony Summary Bit

Unused. always 0

Unused, always

Unused, always 0

—
f=]

Unused, always 0

Unused, always O

Unused, always

Unused, always O

—
-

Unused, always 0

Unused, always 0

Unused, always 0

Unusged. always O

—
[o=]

Unused, always 0

Unused, aiways 0

Unused. always 0

Unused. always 0

ot
[«+]

Unused, always 0

Unused, always 0

Unused, always 0

Unused, always 0

[
£

Unused. always 0

Unused. always 0

Unused, always 0

Unused, always 0

[
o

Always 0

Always O

Always O

Always O
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Command Dictionary

Parameter
Parameter Suffix

Functional Coupling

Value Coupling

Range Coupling

*RST value

Specified Limits

The following reference sections list the HP 81334
commands in alphabetical order. In addition to a
command description, the attributes of each command
are described under the following headings. Not all of
these attributes are applicable to all commands,

Set The command can be used to program
the instrument

Query The command can be used to interrogate
the instrument. Add a 7 to the command
if necessary. :

Event The command performs a one-off action.

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

Any other commands which are implicitly executed by
the command.

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

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

The value/state following a #RST command.

The specificd limits of a parameter. These are used ‘when
MIN and MAX are programmed, unless the eurrent valid
range is limited by other coupled parameters.
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Absolute Limits Some parameters can be programmed beyond their
specified limits.

Example Example programming statements which assume:

m HF BASIC 5.0/5.1/6.1
m HP-IB Interface Select Code = 7
m HP 8133A HP-IB Address = 13




:DIAG:CHANRel[1]|2]:CABLecomp

Form  Set & Query
Parameter Integer

*RST value

Limits 1-5

Description  This command programs the channel Cable Compensation
Factor (see “Special Functions” in Chapter 3). The factor
1% stored and recalled as part of the instrument setting,
but is always reset 1o 1 when the instrument is switched
off and on,

Note that any value other than 1 invalidates the
instrument’s specifications.

Example

QUTPUT 713;":DIAG:CHAN1:CABL 1" Setthe Cable Compensation for
Channel 1 to 1.
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:DIAG:CBANnel{1|2]:3MOothshape

:DIAG:CHANnRel[1|2]:SMOothshape
Form  Set & Query
Parametexr Integer

*RST value

Limits 1-5

Description  This command programs the channel Smooth Factor (see
“Special Functions” in Chapter 3). The factor is stored
and recalled as part of the instrumcent setting, but is
always reset to 1 when the instrument, is switched off
and on.

Note that any value other than 1 invalidates the
instrument’s specifications. .

Example

QUTPUT 713:':DIAG:CHANL:SMO 1" Set the Smooth Factor for Chain-
nel Iiol
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:DIAG:TEMPCAL

Form
Parameter

*RST value

Description

Example

OUTPUT 713;":DIAG:TEMPCAL HOLD" Set the Temperature Calibra-
tion mode to Hold,

Set & Query
ON|OFF|HOLD

ON

This command programs the temperature calibration
mode. This mode is stored or recalled with instrument
sertings, but is always reset to ON when the instrument is
switched off and on.

With temperature calibration 0N, the instrument monitors
its temperature and uses temperature coefficient

stored in the calibration data to adjust the parameters
and maintain them within specification across the
instrument’s specified temperature range.

With temperature calibration in HOLD, the instrument
uses the current temperature coefficients and stops
monitoring the temperature. Use HOLD if you want

1o prevent the instrument changing parameters due

to temperature changes. Note that the instrument’s
specifications cannot be guaranteed while temperature
calibration is on HOLD. If there is a significant change in
temperature, parameters can drift out of specification.

With temperature calibration OFF, the instrument .
assumes all temperature coefficients are zero. This is
normally only useful when calibrating the instrument.

See also “Special Functions”™ in Chapter 3
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:DIGital[2][:STIMulus]:PATTern[:DATa]

:DIGital[2][:STIMulus]:PATTern[:DATa]

Form  Set & Query

Parameter  An arbitrary block of program data (IEEE 488.2 7.7.6.2)
consisting of either 4 or 32 bytes:

4 byte format
#14<charl>«<char?><charl3:»<chard>

32 byte format .
#232<char0><charl»<char2>....<char3l>

*RST value 4 bytes with the binary value 00010001

Descriptionn  This command is used to program the 32 Bit Data for the
optional PULSE/DATA Channel 2 (Option 002),

Using the 4 byte format parameter the ASCIH values of
the 4 characters are used to fill the 32 Bit data. The M5B
of <charl> becomes Bit 0 of the data, and the LSB of
<char4> becomes Bit 31 of the data.

Using the 32 byte format parameter the LSB of each
character's ASCII code is used to fill the 32 Bit data. In
this format, you can use the ASCIH characters '0' and "1’
to set the data.

Example  All the following commands set the 32 Bit data to
01000001010000010100000101000001

OUTPUT 713;":DIG:PATT #14AAAA"Y

QUTPUT 713;":DIG:PATT #23201000001010000010100000101000001"
uuTPUT 713;":DIG‘:PATT #14"2CHR$ (65)&CHR$ (65)&CHR$ (85) LCHR$ (B5)
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:DIGital[2][:STIMulus}:SIGNal:FORMat

Format
Parameter
Range Coupling
*RST value

Description

Example

Set & Query

RZINRZ

Period, Frequency

NRZ

This comrmand is used to program the data format for the

optional PULSE/DATA Channel 2 (Option 002).

RZ Return Lo Zero. A pulse of 50% dutyeycle
is generated for each '1’ in the data.

NRZ Non Return to Zero. A pulse of 100%
dutycvele is generated for each 'L in the
data, '

OUTPUT 713;":DIG:3IGN:FORM NRZ" Sel Duta format to NEZ
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:DIGital[2](:STIMulus}:SIGNal:POLarity

:DIGital[2][:STIMulus]:SIGNal:POLarity

Form  Set & Query
Parameter NORMal|COMPLement|INVerted

*RST value NORMal

Description  This command is used to program the data polarity for
the optional PULSE/DATA Channel 2 (Option 002). The
32 Bit Data pattern is logically inverted, that is, 1s are
replaced with Os and vice versa.

I This is not the same as the
w [:50URce] [:PULSe] :POLarity[1)|2]
command, which physically inverts the signal by
swapping the QUTPUT and OUTPUT signals.

Example
OUTPUT 713;":DIG:SIGN:POL INV" Logically invert the 32 Bil data
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e
‘DISPlay[: WINDow][:STATe]

Form  Set & Query
Parameter ONIOFF|1/0

*RST value ON

Description  This command is used to turn the frontpanel display
on and off. Switching off the display improves the
programming speed of the instrument.

Note *RST switches the display back on. Use :5YSTem:PRESat
ﬁ Lo perform an *RST without swilching the display back

on.

Example
OUTPUT 713:":DISP QFF" Switch off the frontpamel diplay
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:DISPlay[:WINDow]: TEXT[: DATa]

:DISPlay[:WINDow]: TEXT{:DATa]

Form  Set
Parameter  “String”], Attribute]

Description  This comand is used to display a message on the
frontpanel display. If the :DISPlay[:WINDow] [:STATe]
is OFF, the message remains on the display until it
is overwritten by a new message or the display is
switched on. If the display is switched on, the message is
overwritten by the active parameter as soon as the next
HP-IB command is sent, or a parameter key is pressed,

If the optional Attribute parameter is set to -1, the
message blinks on the display.

Example

QUTPUT 713;":DISP:TEXT";CHR$(34) ;"Measurs rise-time on scope"CHR$(34);", -1
Flash message on frontpanel display
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e S -
:MEASure:FREQuency?

Form
*RST value

Description

Example

Query
Not applicable,

This command is used to measure the operating |
frequency of the instrument. In internal mode
(:TRIGgezr:S0URce IMMediate) the frequency returned
is the measured interna) clock frequency (not the
programmed value). In external mode (: TRIGger: SO0URce
EXTernal) the frequency returned is that measured at
the Trigger External Input. If an invalid signai, or no
signal, is present at the External Input, a value of zero is
returned,

The query does not return a value immediately, but
waits for the internal frequency counter to complete its
next measurement cycle. This can take from 0.3 to 0.6
seconds. '

QUTPUT 713;":MEAS:FREQ7?"
ENTER 713;F$
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1MEASure:PERiod?

:MEASure:PERiod?
Form
*RST value

Description

Example

Query
Not applicable.

This command is used to read the operating period of

the instrument. In internal mode (:TRIGger:S0URce
IMMediate) the period returned is the internal clock
period. In external mode (:TRIGger:50URce EXTernal)
the period returned is that measured at the Trigger
External Input. If an invalid signal, or no signal, is
present at the External Input, a value of zerg is returned,

The query does not return a value immediately, as it
waits for the internal frequency counter to complete its
next measurement cycle. This can take from 0.3 to 0.6
seconds.

QUTPUT 713;":MEAS:PER?"
ENTER 713;P%
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:MEASure:TEMPerature?

Form  Query
*RST value  Not applicable.

Description  This command is used to read the temperature within
the instrument. The temperature is measured using a
temperature-sensing diode on the Timing Board. The
value returned is in °C.

The query dees not return a value immediately, as it
waits until the next measurement cycle is completed.
This can take from 0.5 to 1 second.

Example

QUTPUT 713;":MEAS:TEMP?"
ERTER T13;T$
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:0UTPut[0|2}:DIVider

m
:OUTPut[0|2]:DIVider

Form  Set & Query
Parameter NumericiMIN]MAX

Parameter Suffix  No suffix allowed
*RST value

Specified Limits

Channel Command Valid dividers
TRIGGER Channel QUTPut:bIVider{ 1,2.4,8,16.32.64

PULSE/DATA Channel 2} {OUTPut2:DIVider | 1.2.4,8,16,32

PULSE Channel 1 or 2 Not Available Not Available

1 Option 002 only

Description This command is used to program the frequency divider
parameter of the trigger and output channels. The
TRIGGER channel is always referenced by Channel
number 0.

The Trigger Channrel Qutput frequency is divided

when the Trigger Channel is in Divided mode only
(:0UTPut0:S0URce PERiodic). You can program the
divider in BIT 0 mode (: 0UTPut0 : SOURce BITstream)
but it will have no effect unti you select Divided trigger
mode. '

The PULSE/DATA channel frequency is

divided in Squarewave mode only

([:S0URce] :FUNCtion2[:SHAPe] SQUare). You

¢an program the Channel 2 divider in Data mode
({:S0URce] :FUNCtion2[:SHAPe] DATa)} but it will have
no effect until you select Squarewave mode.
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:OUTPut[({2]:DYVider

Example

QUTPUT 713;":DUTPO:DIV 8" Set Trigger Output Divider w-:
8 .
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:OUTPut{0]:SOURce

:OUTPut[0]:SOURce

Form  Set & Query
Parameter PERiodic|BITStream

*RST value PERiodic

Description  This command programs the Trigger Channel source
mode.

PERiodic This corresponds ta DIVIDE mode on
the frontpanel. The Trigger Source is
the internal clock, and 2 trigger pulse is
generated every clock period, unless the
Divider parameter has been programmed
to value other than 1. The trigger signal
always has 50% nominal dutycycle,

BITStream This corresponds to BIT 0 mode on the
frontpanel.The Trigger Source is the
32 Bit Data stream on PULSE/DATA
Channel 2 {Qption 002 only). A trigger
pulse is generated once every 32 clock
periods, and is synchronized to Bit (0 of
the 32 Bit data (The trigger lags Bit 0 by
a fixed delay). This is not the same as a
FERiodic divided-by 32 trigger, which is
not synchronized to a particular Bit in
the 32 Bit data.

Example

QUTPUT 713;":0UTP:30UR BITS! Syncronize the Trigger Qutput
. signal to the 32 Bil data
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:OUTPut[0|1[2]:[:STATe]

Form  Set & Query
Parameter ONJOFF[1|0

*RST value OFF

Description  This command switches the channel output on or
off. Channel 0 is the TRIGGER channel. For output
channels 1 & 2, both OUTPUT and OUTPUT are switched
simultaneously, In query form, OFF is returned only
if both QUTPUT and OUTPUT are off (They can be
controlled seperately from the frontpanel, or by adding
P03 or :NEG to the command. refer to the next
sections).

Example
OUTBUT 713;":DUTP1 ON" Switch on Channel I outpuls
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5.29

*

:NEG

:0UTPut{1]2]:[:STATe]
Switch off Channel 1 OUTPUT

HP 8133A Pragramming Reference

This command switches the channel 1 or 2 OUTEUT on or

NEG
Set & Query
off.

ONJ|OFF|1{0
OFF

QUTPUT 713;":0UTP1:NEG OFF"

z
=
¥,

Form
Parameter
*RST value
Description
Example

OUTPut[1/2]

*
-




:OUTPut[1|2):[:STATe]:POS

Form  Set & Query
Parameter ON|OFF|1[0

*RST value OFF

Description  This command switches the channel 1 or 2 OUTPUT on or
off. ‘

Example
OUTPUT 713;":0UTP1:POS OFF" Switch off Channel 1 OUTPUT
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[:SOURce]: FUNCtion[1{2][:SHAPe]

[:SOURce]:FUNCtion[1|2][:SHAPe]
Form  Set & Query

Parameter PULSe|SQUare PRBS|DATa|BURSt, <numl>|RBURSE,
<numl>, <num2>

*RST value  PULSE Channels PULSe
PULSE/DATA Channel ~SQUare

Description  This command programs the output channel mode. The
modes available depend on the channel type:

Channel _Qutput Modes (Functions)
PULSE Channel 1 PULSe.5QUare

PULSE Channel 2% PULSe,5QUare

PULSE/DATA Channel 22 $QUare, DATa. BURSt.RBURS

1 Option 003 oniy
2 Option 002 only

Pulse mode on a PULSE channel.

Squarewave mode on a PULSE or
PULSE/DATA channel,

PRBS Data mode on a PULSE/DATA
channel.

32 Bit Data mode on a PULSE/DATA
channel.

Burst mode on a PULSE/DATA channel.
This mode is not selectable from the
Srontpanel. -'The parameter <numl>

sets the burst count. The 32 Bit data is
output <numl> times, see “Generating a
Burst of Pulse Patterns” in Chapter 4.
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[:SOURce]:FUNCtion[1|2][:SHAPe]

RBUR=t

Example

Repeated Burst mode on a PULSE/DATA
channel. This mode s nol selectable
Srom the frontpanel, The parameter
<numl> sets the burst count, <num2>
sets the pause count. The 32 Bit data

is output <numl:> times followed by
<num2> x 32 bits of zero data. The
burst then repeats. Refer to “Generating
a Repetitive Burst of Pulse Patterns” in
Chapter 4,

UUTPUT 713;":FUNC2 DATA" Switch PULSE/DATA Channel
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[:SOURce]:FREQuency[: CW|:FIXed]

[:SOURce]:FREQuency[:CW|:FIXed]

Form
Parameter
Parameter Suffix

Functional coupling

Value coupling

Range coupling

*RST value
Specified limits
Absolute limits

Description

Example

Set & Query
Numeric|MIN|MAX
Hz with engincering prefixes, or MHZ for Megahertz.

Programming the signal frequency, or period, aiso
executes :TRIGger:S0URce IMMadiate to select the
internal clock,

1
Frequency

FPeriod =
Width, Dutycyele, Phase and Pulse/Data mode selection
33.0E6 Hz
33E6 - 3E9 Hz
31.3EG - 3.5E9 Hz
This command programs the internal clock frequency, and

also selects the internal clock as TIMEBASE if it is not
already selected.

OUTPUT 713;":FREQ 1.2GHz" Select huternal clock with fre-

quency 1.2 GHz
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[:SOURce]:PHASe[1]2]

Form  Set & Query
Parameter NumericiMINMAX

Parameter suffix  DEG or RAD. A parameter without a suffix is interpreted as
degrees.

Functional coupling  Programming the pulse phase also executes
[:50URce] [:PULSe] :HDLD PHASe 5o that the pulse phase
is held constant when the signal frequency is changed.

Value coupling  pelay = 205  period

360
Range coupling Skew
*RST value 0.0
Specified limits  +3600°, constrained by delay and period limits.
Absolute limits  +3600°, constrained by delay and period limits.

Description  This command programs the pulse phase on a PULSE
channel.

Example

DUTPUT 713;"PHAS1 -180" Set Channel 1 phase delay to
-180F
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[:50URce][:PULSe]:DCYCle[1]2]

e T ————

[:SOURCce][:PULSe]:DCYCle[1|2]

Form
Parameter

Functional coupling

Value coupling

Range coupling

*RST value
Specified limits
Absolute limits

Description

Example

Set & Query
Numeric]MIN|MAX

Programming the pulse dutycycle also executes
[:50URca] [:PULSe] :HOLD DCYCle s0 that the pulse
dutycycle is held constant when the signal frequency is
changed.

Dutycyele

¥ ; d
150 % Perio

Width =
Frequency, Period

0.5 (derived from Width and Period)

0 - 100%, constrained by Width & Period limits.
0 - 100%, constrained by Width & Period limits.

This command programs the pulse dutycycle on a PUL3E
channel.

OUTBUT 713;":DCYCL 66" Set Chamnnel I Dutycycle to 6%
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[:SOURce][:PULSe]:DELay[1|2]

Form
Parameter
Parameter suffix

Functional coupling

Value coupling

Range coupling
*RST value

Specified limits

Absolute limits

Set & Query

Numeric|MIN|MAX

$ with engineering prefixes

Programming the pulse delay also executes
[:30URce] [:PULSe] :DHOLD DELay so that the pulse delay
is held constant when the signal frequency is changed.

Delay «

Phase = Period

360

Skew
0.0

The following limits apply for Skew =0 (See
[:S0URce] [:PULSe] :DESKew[1|2]).

PULSE Channel Pulse mode |SQUARe mode

I or 2 (Opt 003) No Delay OE-§ - 10E-8 8
1 (CGpt 001,002 or 003}|-6E-0 - 6E-D 5| -6E-0 - 15E-9 §

The following limits apply Tor Skew =0 (See
[:SDURce] [:PULSe] :DESKew[1!2]).

PULSE Channel Pulse mode SQUARe mode

1 or 2 (Opt 003} No Delay 0E-8 - 10E-8 8
1 (Opt 001,002 or 003)|-5.2E-0 - 6.2E-0 5|-5.2E-9 - 16E-9 S5
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Set Channel 1 Delay
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CGUTPUT 712;":DEL1 BOOQPS!

Description




[:SOURce][:PULSe]:DESKew[1|2]

Form

Parameter
Parameter suffix
Range coupling
*RST value

Specified limits

Description

Example

Set & Query
Numeric/MIN|MAX

8 with engineering prefixes
Delay, Phase

0.0

-5E-9 - 5E-8, but Skew + Delay must be within the Delay
limits, .

This command programs the skew parameter on a BULSE
channe], The skew parameter allows you to move the
zero-point, of the delay (and phase) parameter £5 ns. The
final delay at the output is Delay + Skew.

OUTPUT 713;":DESK -155PS" Set Channel 1 Deskew to -155

PE
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[:SOURce][:PULSe|:DHOLA[12]

[:SOURce][:PULSe]:DHOLA{12]
Form  Set & Query
Parameter DELay|PIIASe

Functional coupling If you program the pulse delay, or pulse phase, the
corresponding DHOLd command is also executed, to make
sure that the last programmed parameter is held fixed
when the frequency is changed.

*RST value DELay

Description  This command defines whether the pulse delay or the
pulse phase of a PULSE channel is held constant when
the signal frequency is changed.

Example

QUTPUT 713;":DHOL1 DEL" Hold Channel 1 Delay fixed
when frequency varies
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[:SOURce][:PULSe]:HOLD[1|2]
Form  Set & Query
Parameter WIDTh|DCYCle

Functional coupling If you program the pulse width, or pulse dutycycle, the
corresponding HOLD command is also executed, to make
sure that the last programmed parameter is held fixed
when the freqguency is changed. '

*RST value WIDTh
Description  This command defines whether the pulse width or the

pulse dutycycle of a PULSE channe] is held constant
when the signal frequency is changed.

Example

QUTPUT 713;":HOLD1 DCYC" Hold Channel I Dutycycle fixed
when frequency varies
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[:SOURce][:PULSe]:PERiod

[:SOURce][:PULSe]:PERiod

Form  Set & Query

Parameter Numeric{MIN|MAX
Parameter Suffix 5 with engineering prefixes.

Functional coupling  Programming the signal period, or frequency, also
executes :TRIGger :50URce IMMediate to select the
internal clock. '

1

Value coupling Frequency =
¥ Period

Range coupling  Wideh, Dutycycle, Phase and Pulse/Data mode selection

*RST value  30.303 ns
Specified limits 333E-12 - 30.303E-8 §
Absolute limits 286E-12 - 31.040E-2 §

Description  This command programs the internal clock period, and
also selects the internal clock as TIMEBASE if it is not
already selected. '

Example

QUTPUT 713;":PER TEOPS" Select Internal clock with pe-
riod 750 ps
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[:SOURce][:PULSe]:POLarity[1]2]

Form  Set & Query
Parameter NORMal|COMPlement|IN Verted

*RST value  NORMal

Description  This command programs the output polarity of a PULSE
channel. COMPlement and INVerted are synonyms,

Note i This is not the same as the
@  Drcita102)[:STIMulus] :STGnad:POLarity
command, which logically inverts the 32 Bit data on
PULSE/DATA Channel 2 by swapping 1s with Os and
vice-versa.

Example
OUTPUT 713:":POL1 INV" Invert the Channel I outputs
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[:SOURce][:PULSe]:WIDTh[12]

[:SOURce][:PULSe]:WIDTh[1]2]

Form

Parameter

Parameter suflix

Functional coupling'

Value coupling

Range coupling

*RST value
Specified limits
Absolute limits

Description

Example

Set & Query
Numeric|/MIN|MAX
S with engineering prefixes :

Programming the pulse width also executes
[:30URce] [:PULSe] :HOLD WIDTh o that the pulse width
is held constant when the signal frequency is changed.

& idth
Dutycyecle = mmmenn '
ut yeyele T x 100

Frequency, Period

150E-12

150E-12 - 10.5E-9 S or (Period — 150E-12) §
QE-12 - 10.5E-9 8 or Period 8

This command programs the pulse width on a PULSE
¢hannel, ‘

DUTPUT 713;7:WIDT1 1HS"  Set Channel I pulse-width to 1
ns
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[:SOURce]:VOLTage[0|1/2][:LE Vel]|[:IMMediate][: AMPLitude] "

Form  Set & Query
Parameter NumerigMIN|MAX
Parameter suffix Vv with engineering prefixes.

Value coupling  High = Offset + M
Low = Of fset — mn_zéﬁgd_e

Range coupling Offset

*RST value  TRIGGER Channel (0)
PULSE Channel (1]2)
PULSE\DATA Channel (2)

Specified limits TRIGGER Channel (0)
PULSE Channel (1/2)
PULSE\DATA Channel (2)

Absolute limits  TRIGGER Channel (0) 0.2-18V
PULSE Channel (1[2) 0.1-33V
PULSE\DATA Channel (2) 0.1-33V

Description  This command programs the amplitude of the output
signal.

Example

QUTPUT 713;":VOLTO i1V" Set Trigger Output amplitude
folV :
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[:SOURce]: VOLLage[0|1(2][: LE Vel |[:MMediate]: OFFSet

[:SOURce]:VOLTage[0|1]2][:LE Vel][:IMMediate]: OFFSet
Form  Set & Query
Farameter NumericjMIN|MAX

Paramerter suffix  V with engineering prefixes.

Amplitude
2

_ Amplitude .

2

Value coupling High = Of fset +

Low = (O f fael

Range coupling Amplitude
*RST value 0.0

Specified 1imits  TRIGGER Channel (0) -3.75 - 375V
PULSE Channel (1/2) -1.85-3.85V
PULSE\DATA Channel (2) -1.85~3.85V

Absolure limits  TRIGGER Channel (0) -3.9-38V
PULSE Channel (1}2) 2.95 - 3.05 V
PULSE\DATA Channel (2) -2.95 - 3.95 V

Description  This command programs the offset of the output signal.
Example

QUTPUT 713;":VOLTO:0FFS -100MV"  Set Trigoer Ouipul qffsel o -
100 mV

'
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[:SOURce]:VOLTage[0|1|2][:LEVel]:IMMediate}: HIGH

Form  Set & Query
Parameter  Numeric|MIN|]MAX
Parameter suffix Vv with engineering prefixes

Value coupling Amplitude = High -~ Low

OFf feet = H:'.ghz— Low

Range coupling Low-level

*RST value  TRIGGER Channel (0) 0.1V
PULSE Channel (1/2) 0.05 v
PULSE\DATA Channel (2) 0.05V

Specified limits  TRIGGER Channel (0) -3.5-40V
PULSE Channel (1]2) 29-40V
PULSE\DATA Channel (2) 29-40V

Absolute limits  TRIGGER Channel (0) -3.8-4.0V
PULSE Channel (12) 2.9-40V
PULSE\DATA Channel (2) 2.9-4.0V

Description  This command programs the high-level of the output
signal.

Example

OUTPUT T13;":VOLT1:HIGH -200MV" Set Channel 1 High-level to -
200 mV
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[:80URce]: VOLEage[0]1]2][:LEVel ][:IMMediate}:LOW

[:SOURce]:VOLTage[0|1[2][:LEVel][:IMMediate]:LOW

Form  Set & Query
Parameter  NumericiMIN|MAX
Parameter suffix V with engineering prefixes..

Value coupling Amplitude = High — Low

igh — L
Offset = Hig : Low

Range coupling High-level

*RST value  TRIGGER Channel (0) 01V
PULSE Channel (1]2) -0.06 v
PULSE\DATA Channel (2) .06V

Specified limits  TRIGGER Channel (0) -4.0-35V
PULSE Channel (1]2) : -2.0-3.9V
PULSE\DATA Channel (2) 2.0~ 3.9V

Absolute Hmits  TRIGGER Channel (0)
PULSE Channel (1{2)
PULSEADATA Channel (2)

Description  This command programs the low-level of the output
signal,

Example :
QUTPUT 713,;":VOLT1:LOW -1V" Set Channel I Low-level to -1 V
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[:SOURce]:VOLIage| 1|2]:LIMit[: AMPLitude]?
Form  Query

*RST value 33V

Description  This command reads the current setting of the
amplitude limit. The result is only meaningful
if Limited output mode is currently on
([:50URce] :VOLTage[1]2] :LIMit:5TATe ON3.

548 HP 8133A Programming Reference




[:SOURce]: VOLTage[1)2]: LIMit: OFFSet?

[:SOURCce]: VOLTage[1|2]:LIMit:OFFSet?
Form  Query

*RST value 3.9V

Description  This command reads the current setting of
the offset limit. The result is only meaningful
il Limited output mode is currently on
([:50URce] :VOLTage[1|2] :LIMit:STATa ON).
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[:SOURce]:VOLTage[1|2]:LIMit:BIGH?

Form  Query
*RST value 40V

Description  This command reads the current setting of the
high-evel limit. The result is only meaningful
if Limited output mode is currently on
([:50URce] :VOLTage[12] :LIMit:5TATe ON),
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[:50URce]: VOLTage]1]2): LIMit:LOW?

[:SOURce]:VOLIage[1]2]: LIMit:LOW?

Form
*RST value

Description

Query
3.0V

This command reads the current setting of the
low-level limit, The result is only meaningful
if Limited output mode is currently on
([:S0URce] : VOLTage[1]2] :?LIMit :5TATe ON).
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[:SOURce]:VOLTage[1|2]:LIMit:STATe

Form  Set & Query
Parameter  ON|OFF|1|0

*RST value  OFF

Description  This command switches Limited output mode on or off.
When you switch on Limited output mode the current
High- and Low-level parameters are taken as limit values
restricting the available ranges of all the output-iével
parameters, You ¢annot program the output-levels
beyond these temporary limits, until you switch off
Limited output mode. The limits apply whether you
program High/Low levels or Amplitude/Offset levels.

Example

OUTPUT T13:":VOLTL:LIM:STAT ON" Switch on Channel II Limited
oulput mode
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1STATus:OPERation

:STATus:0PERation

This command tree accesses the OPERation status group.
The OPERation status group is not used by the HF 81334,
therefore this command tree is redundant.

:5TATus:OPERation[:EVENt]?
:STATus:OPERation: CONDition?
:5TATus:OPERation:ENABle
:STATus:OPERation:NTRansition

STATus:OPERation:PTRansition
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R A S
:STATus:PRESet

Form  Event
*RST value  Not Applicable

Description  This command
@ Clears all status group event-registers

® Clears the error queue

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

Status Group Register Preset value
OPERation ENABle | 0000000000000000
PTR 0111111111111111
NTR Q000000000000000
QUEGtionable ENABle | 0000000000000000
PTR 0111111111731}111
NTR 00006000000000000
QUEStionable:VOLTage ENABle {01111111131111111
PTR 0111113111111111
NTR 0000000000000000
QUEStionable:FREQuency | ENABle [01111133111111111
PTR 0111311111111111
NTR 0000000000000000
QUEStionable:MONotony |ENABle {0111111131131111
PTR 01111111111131111§
NTR 0000000000000000

5-54 HP B133A Programming Reference




18TATus:QUEStionable

.- T T
:STATus:QUEStionable

This command tree accesses the QUEStionable status
group. The QUEStionable status group contains

the sumrmary bits from the QUEStionable: VOl Tage,
:FREQuency and :MONotony status groups, as shown in

Figure 5-1.

The following commands are used to access the registers
within the status group:

:5TATus:QUEStionable[:EVENt]?
Form
*RST value

Desecription

:STATus:QUEStionable: CONDition?
Form
*RST value

Description

:STATus:QUEStionable:ENABIle
Form
Farameter
*RST value
Specified limits

'

Query
Not Applicable

This command reads the event register
in the QUEStionable status group.

Query
Not Applicable

This command reads the condition
register in the QUEStionabie status
group. The HP 81334 does not use the
condition register of the QUEStionable
status group, see Table 5-3, therefore
this command £s redundant.

Set & Query
Numeric-

Not affected by *RST
0 - 32767
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:5TATus: QUEStionable

Description

:5TATus:QUEStionable:NTRansition

Form
Parameter
*RST value
Specified limits

Description

:5TATus:QUEStionable: PTRansition

Form
Parameter
*RST value
Specified limits

Description

5.86 HP 8133A 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 register in the
RUEStionable status group. The

HFE 81384 does not use the transition
registers of the QUEStionable status
group, see Table 5-3, thercfore this
command s redurndant.

Set & Cuery
Numeric

Not Applicabte
0-32767

This command sets or queries the
positive-fransition register in the
QUEStionable status group. The

HP 8133A does not use the transition
registers of the QUESonable status
groun, see Tuble 5-8, therefore this
vommand s redundant.




:8TATus: QUEStionable:VOLTage

:STATus:QUEStionable: VOLTage

This command tree accesses the QUEStionable: VOLTage
status group. The QUEStionable: VOLTage status group
monitors the currently programmed output voltage levels .
againgt thelr specified ranges, :

The following commands are used to access the registers
within the status group:

:STATuS:QUEStionable:VOL’Ihge[ :EVENt]?
Form Query
“RST value Not Applicable

Description This command reads the event register
in the QUEStionable:VOLTage status
group.

:8TATus:QUEStionable: VOLTage:CONDition?

Form Query
*RST value Not Applicable

Description This command reads the condition
register in the QUEStienable: VOLTage
status group.

:8TATus:QUEStionable: VOLTage: ENABIle
Form Set & Query
Parameter " Numerie
*RST value Not Applicable
Specified limits (- 32767

Description This command sets or queries
the enable register in the
QUEStionable: VOLTage stalus group.
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:5TATus:QUEStionabie: VOLThge

:STATus:QUEStionable: VOLTage:NTRansition

Form

Parameter
*RET value
Specified limits

Description

Sel & Query
Nurneric

Not Applicable
0-32767

This command sets or queries the
negative-transition register in the
QUEStionable: VOLTage status group.

:5TATus:QUEStionable: VOLTage:PTRansition

Form
Parameter
*RST value
Specified limits
Description

Sel & Query
Nurmeric

Not Applicable
0-32767

This command sets or queries the
positive-transition register in the
QUEStionable: VOLTage status group.




:8TATvs:QUEStionable:FREQuency

:STATus:QUEStionable: FREQuency

This command tree accesses the
QUEStionable:FREQuency status group. The
QUEStionable: FREQuency status group monitors the
currently programmed frequency against the specified
range, detects if the PLL is unlocked and indicates if
there is a valid signal at the TIMEBASE External Input.

The following commands are used to access the registers
within the status group:

:STATus:QUEStionable:FREQuency[:EVENt]? '

Form
*RST value

Description

Query
Not Applicable

This command reads the event register
in the QUEStionable:FREQuency
status group.

:STATus:QUEStionable:FREQuency:CONDition?

Form
*RST value

Description

Query

Not Applicable

This cammand reads the
condition register in the
QUEStionable: FREQuency status
group.

:STATus:QUEStionable:FREQuency:ENABle

Form
Parameter
*RST value
Bpecified limits

Set & Query
Numeri¢

Not Applicable
0 - 32767
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5§




:STATus: QUEStionable: FREQuency

Description This command scLs or queries
the enable register in the
QUESLionable: FREQuency status
group. \

:STATus: QUEStionable: FREQuency:NTRansition
Form Set & Query
Parameter Numeric
“RST value Not Applicable
Specified limits 0-32767

Description This command sets or queries the
negative-transition register in the
(QUEStionable: FREQuency status
group.

1STATus:QUEStionable:FREQuency:PTRansition
Form Set & Query
Parameter Numeric
*RST value Not Applicable
Specified limits  0-32767

Description This command sets or queries the
positive-transition register in the
QUEStionable:FREQuency status
group. '
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:5TATus: QUEStionable:MQONotony

:STATus:QUEStionable:MONotony

This command tree accesses the QUEStionable:MONotony
status group. The QUEStionable:MONotony status group
monitors the frequency, width, delay and amplilude
parameters, The range of these parameters is made up of
several internal ranges and when the parameter moves
from one internal range to the next a discontinuity can
occur. For example, increasing the frequency at a range
boundary could cause the actual output frequency to
decrease slightly. The range boundaries also vary with
ternperature, and a significant temperature change coukd
cause the instrument Lo move to the next range in order
to maintain the current parameter within specification.

When a parameter range-change occurs, the
corresponding bit in the QUEStionable:MONotony status

~ event register is set to indicate that the output signal may
not vary monotonically with the programmed parameter
value.

The following commands are used to access the registers
within the status group:

:STATus:QUEStionable:MONotony[:EVENt]?
Form QQuery
*RST value Not Applicable

Description This command reads the event register
in the QUEStionable:MONotony status
group.

:8TATus: QUEStionable:MONotony:CONDition?

Form Query

*RST value Not Applicable

Description This comumand reads the
condition register in the
QUEStionable:MONotony status
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+STATus:QUEStionable;:MONotony

group. The HP 8133A does not

use the condition regisier of the
QUESLionable: MONotony status grou),
see Table 5-3, therefore this command
15 redundant.

-STATus:QUEStionable:MONotony:ENABle

Form
Parameter
“RST value
Specified limits
Pescription

Set & Query
Numeric

Not Applicable
0 - 32767

This comumand sets or queries
the enable register in the
(QUEStionable:MONotony statug group.

:STATus:QUEStionable:MONotony:NTRansition

Form
Parameter
*R5T value
Specified limits

Description

562 HP 8133A Programming Refersnce

Set & Query
Numeric

Not Applicable
0-32767

This command sets or queries the
negalive-transition register in the
QUEStionable:MONotony status

group. The HP 8133A does not

use the transition registers of the
QUESt{onable:MONotony status group,
see Thble 5-8, therefore this command
is vedundont.




STATus:QUEStionable:MONotony

:5TATus:QUEStionable:MONotony:PTRansition

Form
Parameter
*RST value
Specified limits
Description

Set & Query
Numeric

Not Applicable
0-32767

This command sets or queries the
positive-transition register in the
QUEStionable:MONotony status

group. The HP 8133A does not

use the transition registers of the
QUEStionable: MONotony status group,
see Thble 5-3, therefore this command
&5 redundant.
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SYSTem:ERRor?

Form  Query
*RST value  Not Applicable

Description  This command is used to read the HP 8133A error queue.
The HP 8133A error queue can store up to 32 error codes
on a first-in-first-out basis. When you read the error
queue, the error number and associated message are put
into the instrument’s output buffer. '

If the queue is empty, the value 0 is returned, meaning
No Error. If the queue overflows at any time, the last
error code is discarded and replaced with =350 meaning
Queue overflow.

Refer to “SCP] Error Messages™ at the end of the chapter
for a list of error messages
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SYSTem:KEY

SYSTem:KEY

Form  Set & Query

Parameter Numeric
Parameter suffix  No suffix allowed
*RST value -1
Specified limits  See Table 5-8

Description  In query form, this command reads the last key pressed,
The key queue is functions independantly from the
instrument's Local/Remote state. The queue is emptied
by *RST and returns the value -1 when empty.

In set form, the command simulates a frontpanel
key-press which is handled as if the key had been pressed
in Local mode. Simulated key-presses are not put into the
key queue.
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:SYSTem:KEY

Table 5-8. :SYSTem:KEY parameter reference

Key Description No. . Key Description
No key pressed (Query only) 21 'I‘rigger
CL, 22 | Trigger (DIVIDE/BIT 0)!
FRE@/PERIOD 23 |Channel 2 OUTPUT
EXT DIVIDE 24 | Vernier b (left-hand end},
INT/EXT 26 | Vernier b (left-hand end), (1)
RECALL 26 |Channet 1 OUTPUT
SAVE 27 |Channet 1
SETTING 28 |Channel 1
Channel 2 29 |Channel 1 OUTPUT
Channel 2 1 ar 30 |Channel 1 | QFFS/LOW
Channel 2 OUTPUT 31 |Channel 2
Chanrnel 2 40 | Vernier 1 (right-hand end),
Channe] 2 | AMPL/HIGH 41 {Vernier 1 (right-hand end), @
Channel 2 (RZNRZY or (WIDTH/DCYC Y 42 |Vernier 2 {3)
Channel 2 (PRBS/32.BIT)" or (DELAY/PHASE)? || 43 |Vernier 2 (1)
Channel 2 (DATA/SQUAR)® or (PULSE/SQUAR)? || 44 |Vernier 3
Channel 1 45 | Vernier 3 @
Channel 1 46 | Vernier 4 @
Channet 1 47 |Vernier 4 (g}
Trigder
Trigger @?ﬁm

1 Option 002
2 Option 003
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5YSTem:PRESet

SYSTem:PRESet

Form
*RET value

Description

Event

Not applicable

This command is equivalent to *RST, except that there
is no change to the :DISPLAY[:WINDOW] [:STATE]. Use
this command instead of *RST if you want the display to
remain switched off during program execution.
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S5YSTem:SET

Form  Set & Query

Parameter Block data
*RST value  See Table 4-1

Description In query form, the command reads a block of data
containing the instrument’s complete set-up. The set-up
information includes all parameter and mode settings,
but does not include the contents of the instrumem
seLting memories, the status group registers or the

:PISPlay [:WINDow] [(:STATe] The dataisin a bmary
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 Lhe
command.
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:TRIGger:ECOunt

Form  Set & Query
Parameter Numeric/MIN|MAX

Parameter suffix None
*RST value
Specified limits  1,2,4,8,16,52,64

Description  This command programs the External input Divider
parameter used to divide the external signal applled
to the External Input. In Internal timebase mode
(:TRIGger:S0URce IMMadiate) you can still use this
command, but the divider will have no effect until
you select External timebase mode (: TRIGger :50URce
EXTernal).

Example

OUTPUT 713;":TRIG:ECO 4" Set the Timebase External Di-
vider to 4
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‘TRIGger:SOURce

' TRIGger:SOURce
Form
Parameter

Functional coupling

*RST value

Description

Example

Set & Query
IMMediate|EXTernal

If you program the instrument frequency using
[:30URCa] :FREQuency {or the period using

[:SO0URcel [:PULSe] : PERiod) then the :TRIGger:SOURce
is set to IMMediate.

IMMediate

This command is used to switch the timebase mode
between Internal (IMMediate) and External (EXTernal).

With : TRIGger :30URce IMMediate (Internal timebase)
the frequency (or period) is controlled using the
[:SOURCE] : FREQuancy (or [:S0URce] [:PULSe] :PERiod)
command.

With :TRIGger:30URce EXTernal, the frequency {or
period) is controlled by the external signal applied to
the External Input, divided by the External Divider
parameter (see :TRIGger:ECOunt),

QUTPUT 713;":TRIG:S0UR EXT" . Select External Timebase mode
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L T
‘TRIGger[:STAR(]

Form

*RST value

Description

Event
Not applicable

This command enables the Start/Stop Input on the rear
panel. If the Input is unconnected, or grounded, this
command starts the data gate-array on the Option 002
PULSE/DATA channel. See “Start/Stop PULSE/DATA
Input” in Chapter 3. '
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{TRIGger:STOP

T T o N T vy
TRIGger:STOP

Form

*RST value

Description

Event
Not applicable

This command disables the external Start/Stop input
on the rear panel! and stops the data gate-array on
the Option 002 PULSE/DATA channel. See “Start/Stop

PULSE/DATA Input” in Chapter 3.
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o
SCPI Error Messages

~-108  Parameter not allowed; Too many parameters

Triggered by: :FUNCtion:SHAPe command. Too
many parameters {for this command,

Missing Parameter; Too few parameters

Triggered by: :FUNCtion:SHAPe command. ’Ibo few
parameters for this command,

Undefined header

Triggered by commands with a numeric suffix. which is
oul of range,

Header suffix out of range; Channel number must be 1 or
2 i

Triggered by commands that need a channel number
and the given number is not 1 or 2,

Header suffix out of range; Channel number not allowed

Triggered by commands that need a channel riumber.
This error indicates that the given channe) number is
not allowed for this command and/or argument

Header suffix out of range; Not a pulse channel

Triggered by commands that need a channel number
and the given channel is not a pulse channel,

Header suffix out of range; Not a data channel

Triggered by commands that need a channel number
and the given channel is not a data channel.
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SCPI Error Messages

Character data not allowed;

Triggered by: :DIGital:3EQuence:SELect and
:0UTPut0:50URce commands, Illegal Parameter,

Execution error; Cannot program hardware to the desired .
value : :

Triggered by various hardware drivers in case they
can not program the hardware to the desired value.
This error should not occur once the hardware hoards
are calibrated.

Execution error; Ambiguous MIN/MAX setting

Triggered by :VOLTage:.... .. MINMAX commands.
Cannot seL several parameters to MIN/MAX at the
same time, (for example HIGH MIN, LOW MAX)

Settings conflict; Period less than Width

[data out of range
A given parameter is out of range.

Data out of range; Frequency value out of range

Triggered by: :S0URce:FREQuency command. Value
for frequency out of range

Data out of range; Period vaiue out of range

Triggered by: :50URce [PULS :PERIOD command.
Value for period out of range

Data out of range; Delay value out of range

Triggered by: :50URce[:PULSe] :DELay or
:30URce [:PULSe] : SKEW command. Value for delay or
skew out of range. :
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SCPI Error Messages

-222

Data out of range; Phase value oul of range

Triggered by: :S0URce[:PULSe] :PHASe command.
Value for phase out of range.

Data out of range; Width value out of range

Triggered by: :S0URce[:PULSe] :WIDTh command.
Vatue for width out of range. 3

Data out of range; Duty cycle value out of range

Triggered by: :S0URce[:PULSe] :DCYCle command.
Vatue for duty cycle out of range.

Data out of range; Amplitude value out of range

Triggered by: :50URce:V0OLTagea: AMPL command.
Amplitude value is out of range.

Data out of range; Offset value out of range

Triggered by:  :S0URce:VOLTage:0FFSet command.
Offset value is out of range.

Data out of range; Low level out of range
Triggered by: :50URce:VOLTage:LOW command. Low

level value is out of range.

Data out of range; Amplitude too low

Data owt of range: High level out of range

Triggered by: :S0URce:VOLTage:HIGH command.
High level value is out of range. ‘

Data out of range; Amplilude too high
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SCPI Error Messages

Data out of range; External divider value out of range

Triggered by: :TRIGger:ECOunt command. Value for
prescaler out of range.

Data out of range; Trigger prescaler value out of range

Triggered by: 10UTPut0:DIVider command. Value
for prescaler out of range.

Data out of range; Burstcount out of range

Triggered by: :FUNCtion:SHAPe BURSt|RBURst
command. Number of bursts is out of range {1 ...
16383)

Data out of range; Input Freguency is out of range

Triggered by PLL interrupt routine. The PLL can not
be locked in external timebase mode.

Data out of range; SAV/RCL index is out of range

Triggered by: *SAV or #RCL commands, The
argument must be in the range 1- 20.

Data out of range; Size out of range

Triggered by: :8YSTem:SET command. Size of
argument is out of range.

Data out of range; Invalid format ID

Triggered by: :§YSTem:SET command. Format 1D is
invalid. The data can not be used with this firmware
release.

Data out of range; Invalid signature

Triggered by: :5YS5Tem:SET command, The signature
of the data block is inva]id. The data block does not
represent 4 valid setting,
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SCPI Error Messages

-224 I'Hegal parameter value; Data complement not available

In square mode divide by one data complement. is not
avallable

Megal parameter value

Triggered by:  :TRIGger:ECOunt and ‘
:0UTPutQ: DIVidecommands if the parameter: is not a
power of 2,

Hardware error; Can’t read temperature sense on timing
board

Triggered by the temperature measurement loop if it
can not read the temperature ADC after 10 tries. This
error usually indicates a hardware faijure,

Hardware error; Timeout waiting for measurement

Triggered by :MEAS:FREQ and :MEAS:TEMP .
commands, The desired ADC value can not be read
because the ADC is either busy or indicates an invalid
value (0 or 253). -

Hardware error; Cannot lock PLI of databoard

Triggered by the PLL interrupt routine. The PLL can
not be locked in internal timebase mode, This error
may be caused by missing semirigid cables on thc rear
panel of the instrument.

Hardware error; Instrument state lost

Triggered by power on, This error Occurs if the
non-volatile RAM is corrupted. All parameters are set
to their *RST values. -

Hardware error; SAV/RCL registers corrupted

One or more of the SAV/RCL registers are destroyed
They are set to the #RST settings.
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SCPI Error Messages

Hardware error; Non-volatile memory is corrupted

The content of the non-volatile memory is destroyed.
Instrument is reset to *RST conditions,

Hardware error; Hardware driver failure

This message is generated if a hardware driver reports
an error with a value that it previously accepted. This
error should not oceur unless the instrument is not
properly calibrated.

Hardware missing; Command not allowed in this
configuration '

Triggered by commands for a PULSE/DATA Channel
when this Option (002) i$ not installed.

Calibration memory lost; No. caldata found on
timingboard 3
Triggered by: power on. Tried to read caldata from

EEPROM. The instrument is not calibrated when this
Error message oCCurs,

Calibration memory lost; No caldata found on databoard

Triggered by: power 6“-} Tried to read caldata from
EEPROM. The instrument is not calibrated when this
€ITOT Message OCCUrS.

Calibration memory lost; No caldata found on widthboard
1

Triggered by: power mn.‘:Tried to read caldata from
EEPROM. The instruraent is not calibrated when this
error message oCCurs,
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.213  Calibration memory lost; No caldata found on widthboard
2 ' :
Triggered by: power on. Tried to read caldata from
EEPROM. The instrument is not calibrated when this
SITOr Message OCCurs.

.313  Calibration memory lost; No calibration data found

Triggered by: :S0URce and : QUTPUT eormmands.
Indicates that necessary calibration data is missing.
This error should not occur in a calibrated instruraent.
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Testing the HP 8133A

Use the tests in this chapter if you want to check that
the HP 81334 is working correctly. Before starting any
testing:

m Recall the HP 81334 Standard Settings from Memory 0.
w Let the HP 8133A ang al] other test equipment warm
up for at least 30 minutes,

The tests are divided into the following sections:

TIMEBASE Applies to all instruments,
TRICGER Applies to all instruments

Qutputs Applies to each Qutput Channel, The
tests in this section need to be repeated
for both channels in a dual channe]
instrument. Not all the tests apply to
both PULSE and PULSE/DATA Channels,

see Table 6-8,

Within each section carry out the tests in the order given,

All tests which test the instrurent against jts warranted
specifications are called Perfoi*mance tests, and Lhe
results can be recorded on the Performance Test Record
at the end of the chapter,

The Verification tests verify the instrument’'s
non-warranted characteristics, .
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Recommended Test Equipment and Accessories

The.following tables list the recommended test equipment
you need to carry out all the tests in this chapter. You
can use alternative instruments as long as they mect

the critical specifications given. The test set-ups and
procedures assume you are using the recommended
equipment.,

Table 6-1. Recommended Test Equipment

Type Model Critical Specifications
Oscilloscope HP 54120 Series [ Timing Accuracy: £10 ps +0.1% of reading
with 2.5 GHz Trigger | Bandwidth: >20 GHz

Recommended: |Risetime: <17.5 ps

HP 641217 DC Accuracy: £0.4% of fullscale £2 mV

or Jitter: <2.6 ps + bx 107% x delay setting

HP 54124T Input Impedance: 5O nominal
Counter HP 53348 Opt 030 |Range:To 1300 MHz. D digit mantissa
HP 8133A Range:Tb 3.33 GHz (333 ps to 30.3 ns)
Accuracy: £0.1%

Pulse Generalor HP 8133A 3 GHz pulses (333 p§ period)

33 MHz pulses (30.303 ns period)
Accuracy: +0.5%

Table 6-2. Recommended Accessories

Type Model Critical Spe:éiﬂcations
Attenuator 33340C #020 [ 20 dB, de-26.6 (GHz, APC -3.5
Cables 8120-4948 1500 BMA (m-m)

Adapters 1250-1200 [SMA {m) to BNC (f)
1250-2016 [SMA (f) to BNC (m)
1260-1700 LSMA (1) to BNC'(m)
12p0-1158 | SMA (i-m)

Power Splitter 116678 | 5011, dc-26.5 GHz, APC -3.5
Torque Wrench| 8710-15682 )5/16 in, 6 Ib-in (66 Nem)
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3. External Frequency Counter Performanc

4. External Divider Verification

AUTO TRIG OFF
LEVEL 0.0V
GATE TIME 1 ms
100 Gate Averages

HP 5334B Counter Input A as shown in F
PER A

L. Connect the HP 8133A TRIGGER Output to the

2. Set up the Counter as follows:

HF 81333 under test

# High Frequency Counter to 3.33 GHz (HP 8133A)
Figure 6-1, Internal Clock Low Frequency Test Set

1. Internal Clock- Low Frequency Performan
@ 2 x Cable (SMA m-m)

2. TRIGGER Divider Verification
5. Internal Clock—High Fréquency Performance

& Low Frequency Counter to 100 MHz (HP 5334B

Carry out the following tests in order:
s Adapter (SMA (f) to BNC (m))
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3. Set up the HP 8133A under test as follows:

TIMEBASE [[ INT/EXT INTernal
| FREQ/PERIOD ' PERIOD 30.000 ns
AMPL/HIGH HIGH +0.6 V

GEow) [wow-05v
DIVIDE/BITO DIVIDE =1
] DISABLE I OfT (Output enabled;

. Check that the measured period is 30.00 ns +0.15 ns,
and record the measured period on the Test Record.

. Adjust the HP 8133A period to 10.000 ns.

. Check that the measured period is 10.00 ns £0.05 ns,
and record the measured period on the Test Record.

TRIGGER Divider Verification

. Disable the Counter’s 100 Gate Averages mode.

. Adjust the HP 8133A under test period until the
measured period is 10.00xx ns (that is, to an accuracy
of 2 decimal places).

- Adjust the TRIGGER Divider through its possible
values and verify that the measured period varies
accordingly:

Divider | Measured Period
20.00xx ns
40.00xx ns
-80.00xx ns
160.0xx ns
320.0xx ns
640.0xx ns

10. Adjust the TRIGGER Divider back to 1.
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Output to the External Input of the HP 81!

EXTernal |

=1

LOW 05V

HIGH +0.5V
Off {Outpur enat.d;

DIVIDE -}

|
Py

(FREQ/PERIOD) | PERZLD |
EXT DIVIDE |

INT/EXT
{FREQ/PERIOD | PERIOD 10.000 s

AMPL/AIGH
DIVIDE/BITO
DISABLE

OFFS/LOW

EMA(F) to BMC(m) Foao<

test

TIMEBASE |(INT/EXT

TIMEBASE

TRIGGER

source. Recall the Standard Setting, and then set up

the following:
until the measured period on the Counter

HP 8133H under
10.00xx ns.

11. Set up a second HP 8133A as an External Clock
12. Connect the second HP 8133A Trigger Charne
14, Adjust the second HP 8133A period (ciock source

13. Set up the HP 8133A under test as follows:

Low Frequency

Figure 6-2. External Frequency Counter Low Fliequency Test Set-up
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15. Check that the measured period on the HP 8133A
under test is 10.00 ns £0.01 ns, and record the result
on the Test Record.

External Divider Verification

16. Adjust the TIMEBASE External Divider on the:
HP 8133A under test through its possible values
and verify that the measured period on the Counter
varies accordingly:

Ext Divider | Measured Period
=2 20.00xx ns
4 40.00xx ns
+8 80.00xx ns
=16 160.0xx ns
+32 320.0xx ns
=64 640.0%x ns

17. Adjust the TIMEBASE External Divider back tp 1.

External Frequency Counter Performance

High Frequency

WP 81E3A (Clock Source) HP B8133F under test HP 5334B Counter

| —
[E— — -
Ewt _ Ext
Imp  OUT _OUT Terg OUT ouT In ouT ©UT Trog OUT OUT
oo AO BO CH

& Cen @ 010 020 §° 010
[ ~SI"I9(FJ to BNC(m) Adapter j

Figure 6-3. External Frequency Counter High Frequency Test Set-up

18. Reconnect the HP 8133A TRIGGER output to the high
frequency Input C of the IP 5334B Counter.

19. Set the Counter to measure the frequency of Input C.
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INTernai

B133A

INT/EXT
EXT DIVIDE
HF

FREQ/PERIOD )| FREQ 1.0000 GHz

INT/EXT

test

TIMEBASE

TIMEBASE

until the measured frequency on the Counter is
from the Counter and connect it to the External

1.000X GHz & 0.0002 GHz.
22. Set up the HP 8133A under test as follows:

under test is 1.000 GHz+0.001 GHz, and re

result on the Test Record.

follows:

23. Check that the measured frequency on the HP 813
HP B133A under

20. Set up up the second (Clock Source) HP 81

21. Adjust the frequency of the second HP 8133A
Figure 6-4. Internal Clock High Frequency Test Set
24. Disconnect the second HP 8133A from the

25. Disconnect the HP 8133A Trigger Channel Output
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' Input of the second HP 8133A which will now be
used as a High Frequency Counter.

. Set up the HP 8133A under test as follows:

TIMEBASE | INT/EXT NTernal

FREQ/PERIOL ' FREQUENCY 3.0000 GHz |

. Set up the second HP 8133A tobe used as a Hfgh
Frequency Counter:

TIMEBASE [ INT/EXT EXTernal
FREQ/PERIOD )| FREQ

. Check ihat the measured frequency is 3.000 GHz
+0.015 GHz, and record the measured frequency on
the Test Record.

_ Disconnect the Trigger Channel Output from the

second HP 8133A.
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TRIGGER

Carry out the following tests in order:

Tests

1. Transition Time Performance

2. Dutycycle Verification
3. Level Verification

Oscillosceope HP D4121

(HP 'S4 1288)

2108)

[HFP 54 ]

(9

HF B133R under test

5

20 dB Attenwator

Ext

likerial o] el

up

Figure 6-5. TRIGGER Transition Time Test Set

m Oscilloscope (HP 54121T)
m 2 x Cable (SMA m-m)

®m 2 x 20 dB Attenuator (33340C)

Equipment
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1. Connect the HP 8133A tb the oscilloscope as shown in

Figure 6-5.

a. Connect the TRIGGER. Output to the (

1 4

hanne

-
vl

input on the ’scope.
b. Connect the PULSE Output under test to the

Trigger Input on the 'scope.
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INTernal

HIGH +1.8V

Low G0 v

DIVIDE =1

Off (Output enabled)

SQUAR

Off (OUTPUT enabled) |

INT/EXT

FREQ/PERIOD ' PERIOD 30.000 ns

AMPL/HIGH

DIVIDE/BITO

PULSE/SQUAR

DISABLE

TIMEBASE

TRIGGER

PULSE 1

Risetime

3. On the oscilloscope:

a. Press (AUTOSCALE).

b. Select the Timebase menu and adjust the TIME/DIV

and DELAY until one pulse is centered on the

display.
c. Select the Display menu and set the Display Mode

to Averaged and the NUMBER OF AVERAGES to

64.
d. Set the Bandwidth to 20 GHz

e. Select the Channel menu and set the Attenuation

Factor for Channel 4 to 10 to account for the 20 dB

attenuator. :
f. Select the Delia V menu and turn the V Maljkers

6:10 Testing the HP 8133A




8. Set the Preset Levels to 20-80% and press Auto
Level Set:

Select the Timebase menu and adjust the Time/Div
to 100 ps/div. ‘
Adjust the Delay until the positive edge of the
pulse is centered.

j. Select the Delta t menu and turn the T Markers on.
Set the START ON POS EDGE 1 and STOP ON POS
EDGE I and press the Precise Edge Find key:

O
Figure 6-6. TRIGGER Risetime — 100 ps/div

4. Check that the measured risetime (At ps, and
record the measured risetime on the Test Record.

Testing the HP §133A  6-11




Dutycycle Verification

Level Verification

6-12 Testing the HP B133A

Falltime
5. On the oscilloscope:

a.

b.
C.

Select the Timebase menu and adjust the DELAY
until the negative edge of the pulse is centered
Select the Delta t menu.

Set the START ON NEG EDGE 1 and STOP ON NEG

EDGE 1 and press the Precise Edge Find key,

. Check that the measured falltime {At) <100 ps, and
record Lthe measured falllime on the Test Record.

. On the oscilloscope:

a.

Select the Timebase menu and adjust the T1me/D1v
to 5 ns/div.

. Set the Delay to 16 ns.
. Press More on the bottom row of keys, and select

the Measure menu.

. Press More on the right-hand row of keys and

select Duty Cycle to measure the Duty Cycle

2, Check that the Dutycycle is 50% nominal,

8. On the oscilloscope:

a.
b.

Press More on the bottom row of keys
Select the Delta V menu and set the Preset Levels
to 0-100%.

. Press Auto Level Set.
. Check that the Low Level V(1) is 0 V nominal.
. Check that the High Level V(2) is 1.8 V nominal.
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, then carry out the
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_ Dual Channel

indicated tests for Channel 2.

Channel ]

Depending on the options fitted, carry out the indicated

tests in order for Channel 1.
If you have a dual channel instrument

m Oscilloscope (HP 54121T)
m 3 x 20 dB Attenuator (333400)
® Adapter (SMA m-m) '

m 3 x Cable (SMA m-m)
m Power Splitter (1166713)
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Table 6-3. Output Test Summary

Tests

Equipment

1 Test carried out as part of Channel 1 tests

1 Delay Performance

2 Extended Delay Performance

3 Inter-Channel Delay Performance
4 Width Perfoermance

b Dutyceycle Verification

6 Level Performance

7 Level Window Performance

& Overshoot & Ringing Performance
8 Transition Time Performance

10 Jitter Performance

11 Data Performance




(HP S54121A)
€ :
?0 B Ftisruators

Oscilloscope HP S4121T
Splitter

(HP 54128B)

I

~Pouwsr

Figure 6-7. ‘
PULSE Channel Delay Test Set-up (Channel 1)

Splitter to the Trigger Input and Channel 3 Input

the Channel 4 Input on the 'scope.
on the 'scope.

D. Connect the TRIGGER Output via the Power

Ext

test
(ol 2@1&“ fofxal
I

a. Connect the Qutput of the Channel under test to

in Figure 6-7.

1. Connect the HP 8133A to the oscilloscope as shown
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HP B133A under

Delay Performance
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Off (Output enabled)
Off {OUTPUT enabled

INTernai
HIGH +0.6 V
LOW-0.8V
DIVIDE 1
SQUAR
HIGH +G.6 V
DELAY O ps
SKEW 0 ps

INT/EXT

FREQ/PERIOD | | PERIOD 80,000 ns
AMPL/HIGH

DIVIDE/BITO

DISABLE,

PULSE/SQUAR

AMPL/HIGH

DELAY/PHASE

DELAY/PHASE

DISABLE

TIMEBASE
TRIGGER
PULSE 1

averages to 16.
e. Select the Delta V menu and switch the Voltage

to 5 ns/div.
¢. Adjust the Delay to 25 ns.

Level Set.
h. Select the Delta t menu and switch the T Markers

EDGE 1. !
J. Press the Precise Edge Find key.

Channel 4.
g. Set the Preset Levels to 50-60% and press Auto

Markers on.
f. Assign Marker | to Channel 3 and Marker 2 to

on.
i. Assign START ON POS EDGE 1 and STOP ON PO

b. Select the Timebase menu and adjust the Time/Div
d. Select the Display mé’nu and set the number of

a. Press (AUTOSCALE).

o
=
=t
=
=
by
=]
<
&3
(28]
]
@0
[l
X
@
e
-
o
=
-
@
w2
o

3. On the oscilloscope:
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Figure 6-8. Aty : 5.00 ns/div, DELAY = 25,0000 ns

4,

Record the measured At on the Test Record as the
Fixed Delay af for the Channel under test,

Set the HP 81334 Channel Delay to +5 na.

3. On the oscilloscope press (Cizar Dissiay) and then the

Precise Edge Find key.

Figure 6-9. At,; : 5.00 ns/div, DELAY = 25.0004 ns

subtraet the Fixed Delay Aty from the measured AL
and record the result on the Tesi Record as Atys
for the Channel under test. The result should be

& ng 40,05 ns,

Set the HP 8133A Channel Delay to 410 ns,




9. On the oscilloscope:;

a. Assign STOP ON POS EDGE 2
b. Press and then the Precise Edge Find
key. '

10. Subtract the Fixed Delay Aty from the measured At
and record the result on the Test Record as Aty
for the Channel under test. The result shouid be
10 ns £0.05 ns.

11. The following Extended Delay test applics only to
Channel 1, with Option 001, 002 or 003 instruments.
I yow are testing o Stondard HP 8123A withou!t
Options, go straight to “Width Ferformance”.

Extended Delay Performance
12. Set the HP 8133A Channel 1 Delay to +15 ns.

13. On the oscilloscope press and then the
Precise Edge Find keay, :

14. Subtract the Fixed Delay Aty from the measurced At
and record the result on the Test Record as Aty for
Channel 1. The resuit should be 15 ns £0.05 ns.

. Set the HP 8133A Channel 1 Delay to -5 ns.

Testing the HP 8133A 617




1G. On the oscilloscope:

a. Assign SJ()}’ ON POS EDGE ]
b. Press and then the Precise Edg@ Find

key:

Figure 6-10. At : 5.00 ns/div, DELAY = 25.0000 ns

17. Subtract the Fixed Delay Aty from the measured At
and record the result on the Test Record as AL for
Channel 1. The result should be -5 ns #0.05 ns.

. Set up the HP 8133A as follows:

PULSE 1 ([ PULSE/SQUAR | { PULSE
WINTH/TICYC WIDTH & ns
DEJ.AWPI-!ASE’ DELAY O ps

- On the oscilloscope press (Clear Display) and then the
Precise Edge Find key,

. Hecord the measured At on the Test Record as the
PULSE mode Fixed Delay Atpy for Channel 1.

. Set the HP 8133A Channel | Delay to -0 ns,

. On the oscilloscope press (Clear Disolay) and then the
Precise Edge Find key.

3. Subtract the PULSE mode Fixed Delay Atps fﬁbm
the measured At and record the result on the Test

6-18  Testing the HP 8133A




Record as Atp.s for Channel 1. The result should be
-5 ns £0.05 ns,

. Set the HP 8133A Channel 1 Delay to +5 ns.

. On the oscilloscope press and then the
Precise Edge Find key.

. Subtract the PULSE mode Fixed Delay Atpy from the
measured At and record the result as Atpys on the
Test Record. The result should be +5 ns £0.05 ns.

. The Inter-Channel Delay test only applies to
dual channel instruments. If you are testing a
single-channel HP 8133A, or have already carried
out the Inter-Channel Delay test while testing
Channel 1, go straight to “Width Performance”,

Inter-Channel Delay Performance (Options 002 & 003 only)

Osci1lloscope HFE 541217
(HFP 54 120B)

HP 8133F under test

I O (HP S4121R)
Exnt O -
in 7T Tram OUF BT . 12 3 4Trg
! 2 W — lcogam
=t
.28 d¢B Ritenuators ™ |

Figure 6-11. Inter-Channel Delay Test Set-up

28. Connect the HP 8133A to the ’scope as shown in
Figure 6-11.
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29, Set.up the HP 8133A 35 follows:

PULSE | [DELAYPHASE] | DELAY 0ps

(WIDTH/DEYE ! | WIDTH 1 16

| PLLsE/DAEA 2! | [(Dam/seuAs) | seuag

POLSE 22 PULBE/SQUAR | | 3QUAR
DELAY/PHASE = | DELAY b ps

HIGH +0.5 ¥

‘ LW -85V

OF (OLTPUT ensbled)

I Qptlon 002 only
2.Option 002 anly

30. On the oseilloscope:

A, Seject the Channels menu and s¢t the Attenustion
Factor for Channel 340 10.

b. Set the VOLTS/DIV for Channel 310 400 mV/div.

¢. Seiect the Timelyase menu and adjust the
TIME/DIV to | ng/div and the DELAY ts 1§ ns.

d. Select the Delta t+ manu and press the Precise
Edge Find key.

-

EED

EES

T

Figure 6-12 At : 1.00 ns/div DELAY = 16.0000 ns

31. Record the measured At a5 At Theresult should be.
Ons +0.15 nx,

8-20 Testing the HP £1334




. Set the HP 8133A Channel 1 Delay to -3 ns,

. On the oscilloscope press (Clear Displa

. If necessary, select the Timebase menu and adjust
the DELAY to get both pulses on the display. Then
reselect the Delta t menu.

Figure 6-13. At : 1.06' ns/div Delay = 16.0000 ns

. Press the Precise Edge Find key.

. Subtract the fixed delay At;,. from the measured At
and record the result as Ati..z. The result should be
-3 ns £0.05 ns,

. Set the HP 8133A Channel 1 Delay to +5 ns.
. On the oscilloscope press (Clear Display )

Tasting the HP 8133A  6-21




Width Performance

8-22 Testing the HP B133A

39. If necessary, select the Timebase menu and adjust
the DELAY to get both pulses on the display. Then
reselect the Delta t menu:

Figure 6-14. Atic.s : 1.00 ns/div

40, Press the Precise Edge Find key.

41. Subtract the fixed delay At from the measured At
and record the result as At,c.s. The result should be
+5 ns +0.05 ns.

Osclloscope HP 54121T
(HP 5412@8)

HP B133F u-we- test

‘ = | <E§ (HP 5412 1A)
Ewt

e oyt TT Tore o TOT 123 4Trig
[P (e A N A 00608 &
| 7

‘ 28 dE Httemua“tor“s/d‘T’ l

Figure 6-15. PULSE Channel Width Test Set-up

42. Connect the HP 8133A to the oscilloscope as shown
in Figure 6-15.




43. Set up the HP 8133A as follows:

TIMEBASE | INT/EXT INTernal
FREQ/PERIOD ] | PERIOD 80.000 ns
HIGH +0.6 V

LOW -0.5 V
DIVIDE/BITO} | DIVIDE +1
DISABLE OfF (Output enabled)

TRIGGER

PULSE/SQUAR | | SQUAR

AMPL/HIGH HIGH +0.6 V
OFFS.’IbW LOW -0.6 V
DELAY 0 ps
DELAY/PHASE J| SKEW 0 ps

DlSABl;E Off (OUTPUT enabled)

"]IEE]I
“lle

]

44, On the oscilloscope:

. Press (AUTOSCALE ).

. Select the Display menu and set the number of

averages to 16.

. Select the Timebase menu and set the Time/Div to

5 ns/div.

. Select the Delta V menu and switch the V Markers

on.

. Set the Preset Levels to 50-50% and press Auto

Level Set.

Set up the HP 8133A as follows:

PULSE || PULSE/SQUAR PULSE
WIDTH/DCYCLE | WIDTH 10 ns

. On the oscilloscope:

a
b.

Press (Clear Display ).

Select the Timebase menu and set the Time/Div to
2 ns/div.

. Adjust the Delay until one pulse is centered in the

display

Testing the HP 81334 6-23
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. Select the Delta t menu and switch the T Markers
On. |

. Assign START ON POS EDGE 1 and STOP ON NEG
EDGE 1. ‘

. Press the Precise Edge Find key.

Figure 6-16. Widthpg. : 2.00 ns/div

. Record the measured pulse-width (At) for the

Channel under test on the Test Record as Widthy,,, it
should be 10 ns =0.1 ns,

. Set up the HP 8133A as follows:

PULSE | WIDTH/DCYCLE [WTDTH 160 pﬂ

. On the oscilloscope:

a. Select the Timebase menu and set the Time/Div to
100 ps/div. '

b. Adjust the Delay until one pulse is centeread in the
display y

¢. Seleci the Della t menu and press Precise Edge
Find. \

. Record the measured pulse-width (AL) for the

Channel under test on the Test Record as Widthpn, it
should be 150 ps =100 ps. |




nominal.

0ys and

DCYCLE 50.0%

PERIOD 20.000 ns
Testing the HP 8133A 6-25

FREQ/PERIOD
WIDTH/DCYCLE

TIMEBASE

measure the Duty Cycle,

the Measure menu.
d. Select More on the right-hand row of ke

averages to 16, ‘
c. Select More on the bottom row of keys and select

b. Select the Display menu and set the number of

a. Press (AUTOSCALE
63. Check that the measured Duty Cycle is 50%

54. Set the Duty Cycle to 10%.
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52, On the oscilloscope:

Dutycycle Verification




Level Performance 55. Disable the HP 81334 outputs.

. Keep the equipment as shown in Figure 6-15, but
remove the 20 dB attenuator on Channel 4 of the
oscilloscope.

Minimum Amplitude
57. Set up the HP 8133A as follows:

TIMEBASE |[ INT/EXT INTernal
FREQ/PERIOL } | PERIOD 80.000 ns

)

AMPL/HIGH HIGH +0.6 V
OFFS/LOW LOW -0.6V

THVIDE/BITO DIVIDE +1

DISABLE Off {Qutput enabled)

PULSE/SQUAR ) | SQUAR
AMPL/HIGH) |HIGH +0.15 v

LOW -0.16 V
DELAY/PHASE )| DELAY 0 ps
DELAY/PHASE ) [ SKEW 0 ps

DISABLE Off (QUTPUT enabled)

N

5
7
S

. On the oscilloscope:

a. Press {AUTOSCALE

b. Select the Display menu and set the number of

averages 1o 64,

. Select Channels and set the attenuation factor for
Channel 4 to 1.

. Select the Delta V menu and switch on the V
Markers.

. Bet the Preset Levels to 0-100% and press Auto
Level Set.

. Check the Low-level voltage V(1) is
—150 mV £29 mV and record the measured value on
the Test Record for the Channel under test,
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AMPL 3.0V

IOFFS/LOW ' CFFs 0.0V

AMPL/HIGH

PULSE

Channel 4 to 10.
c. Select the Delta V menu and switch on the V

and record the measured value on the Test Record for
the Channel under test.

b. Select Channels and set the attenuation factor for
d. Set Preset Levels to 0-100% and press Auto Level
Figure 6-17. Maximum Amplitude ; 500 mV/d

a. Press (AUTGSCALE

oscilioscope.
63. Re-enable the HP 8133A outpats.

62. Add a 20 dB Attenuator to the Channel 4 input of the '
64. Set up the HP 8133A as follows:
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61. Disable the HP 8133A outputs.

Maximom Amplitude

65. On the oscilloscope:




66. Check the Low-level voltage V(1)is ~1.5 V 20,11 V
and record the measured value on the Test Record for
the Channel under test.

. Check the High-level voitage V(2)is 1.5 V 40.11 V
and record the measured value on the Test Record for
the Channel under test.

Level Window Performance

Maximum High-level
68. Set up the HP 8133A as foliows:

PULSE || AMPL/HIGH ) | HIGH 4.00 V

OFFS/LOW LOW 3,70V

. On the oscilloscope:

a. Select the Channels menu and set the OFFSET for
Channel 4 to +3.8 V and the VOLTS/DIV to 100
mV/div.

b. Select the DPelta V menu and press Auto Level Set.

. Check the High-level voltage V(2)is 4 V £0.106 V
and record the measured value on the Test Record for
the Channel under test.

Minimum Low-level
71. Set up the HP 8133A as follows:

PULSE | AMPL/HIGH }| HIGH -1.70 V
OFFS/LOW ) |LOW 2,00 V

72. On the oscillescope:

4. Select the Channels menu and set the OFFSET for
Channel 4 to -1.85 V. '
b. Select the Delta V menu and press Auto Level Set.
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SQUAR

HIGH 1.5 V
LOW-16V

DELAY 0 ps

SKEW 0 ps

Off (OUTPUT enabled)

PULSE/SQUAR
AMPL/HIGH
DELAY/PHASE
DELAY/PHASE
DISABLE

PULSE

Select the Channels menu and set the Ch

Offset to 1,45V,
j- Set the VOLTS/DIV to 200 mV/div.

the Variable Levels to 856% and 115%.
f. Press Auto Level Set.

to 500 ps/div.
h. Adjust the Delay to center the positive edge.

Averages to 64,
¢. Select the Timebase menu and set the

to 5 ns/div.
d. Select the Delta V menu and switch on the

V Markers.
e. Set the Preset Levels to Variable Levels and set

and record the measured value on the Te
b. Select the Display menu and seti the Number of
g. Select the Timebase menu and set the Swee

the Channel under test,

a. Press (AUTOSCALE
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74. Set up the HP 8133A as follows:

75. On the oscilloscope:

Overshoot and Ringing Performance




5. Check that the Overshoot of the Positive edge is
within the &:15% of amplitude limits, and record the
result on the Test Record for the Channel under test.

Figure 6-18. Positive Edge Overshoot and Ringing

77. On the oscilloscope;

4. Select the Channels menu and set the Channel 4
Offset to 0 V and Sensitivity to 500 mv/div.,
. Belect the Timebase menu and set the Sweep Time
1o 5 ns/div,
- Belect the Delta V menu and sct the Variable
Levels 10 -15% and +15%.
. Press Auto Level Set,
. Select the Timebase menu and set the sweep Time
1o 500 ps/div.
. Adjust the Delay to center the negative edge,
g. Select the Chanmels menu and set the Channel 4
Offsei to -1.45 V,
h. Set the VOLTS/DIV to 200 mV/div.

. Check that the Overshoot of the Negative edge is
within the £15% of amplitude limits, and record the
result on the Test Record for the Channel under test,

§  The maximum specified Overshoot is actually
% +15% £ 20 mV which is 2470 mV for an amplitude of
3V,
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If the Overshoot is not within the £15% of amplitude
limits, make a precise measurement agains the
specification of +470 mV.

Transition Time Performance

Risetime 10-90%
79. On the oscilloscope:
a. Press

b. Seclect the Display menu and sct the Bandwidth to

20 GHz.

. Select the Delta V menu and switeh on the
V Markers.

. Set the Preset Levels to 10-90% and press Auto
Level Set.

. Select the Timebase menu and set the TIME/DIV
10 20 ps/div.

. Adjust the Delay uniil a positive edge is centered.

. Select the Delta t menu and switch on the T
Markers.

. Select START ON POS EDGE 1 and STOP ON POS
EDGE 1.
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i. Press Precise Edge Find.

Figure 6-19. Risetime 10-90%

80. Check that the measured rise-time (At) is < 100 ps,
and record the measured value on the Test Record for
the Channel under test,

Risetime 20-80%
81. On the oscilloscope:

a. Select the Timebase menu and set TIME/DIV to 5
ns/div.

b. Select the Delta V menu and set the Preset Levels
o 20-80%,
Press Auto Level Set.
Seleet the Delta t menu and press Precise Edge
Find.

. Select the Timebase menu and set TIME/DIV to 20

ps/div.

. Check that the measured rise-time (At) is < 60 ps,
and record the measured value on the Test Record for
the Channel under test,
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Falltime 20-80%
83. On the oscilloscope:

a. Select the Timebase menu and adjust the Delay
until a negative edge is centered on the display.

b. Select the Delta t menu and set START ON NEG
EDGE 1 and STOP ON NEG EDGE 1.

¢. Press Precise Edge Find.

84. Check that the measured fall-time (At) is < 60 ps, and
record the measured value on the Test Record for the
Channel under test.

Falltime 10-90%
85. On the oscilloscope:

a. Seiect the Timebase menu and set the TIME/DIV

to & ns/div.

. Select the Delta V menu and change the Preset
Levels to 10-90%.

. Press Auto Level Set.

. Select the Timebase and set the Sweep Time to
20 ps/div.

. Select the Delta t menu and press Precise Edge
Find.

. Check that the measured fall-time (At) is < 100 ps,
and record the measured value on the Test Record for
the Channel under test.

Jitter Performance 87. Set up the HP 8133A as follows:

PULSE }{ PULSE/SQUAR PULSE
AMPL/HIGH HIGH +1.5V

QOFFS/LOY LOW 1.6V

WIDTH/DCYCLE ) | WIDTH 10 ns
DELAY/PHASE )} | DELAY +5 ns
DELAY/FPHASE ! [SKEW 0'ps

DISABLE ) Off (OUTPUT erabled)

1 Options 001,002,003 only

Testing the HP 8133A




8% On the oxcilloscope.

8. Press (AUTos@ALE .

b. 3elest the display menu and set Average mode
with Number of Averages 64,

a. Set the Bandwidih o 20 GHz,
Select the Trigger menu and switch HF Sﬁm on.
Select the Delta V menu and switch on the V
Murkers.
Set.the Preset Levels s 50-50% and press Autn
Level Set.

8. 3elect the Deltz 1 menu and switch on the T
Markers,

h. Set START ON PCS EDGE 1 and STOP QN MNEG
EDGE 2.
Press Precise Edge Find:

. Select. the Timebase meny and set the TIME/DIV
to 20 ps/div.
Adiugt. the Delay until the 2nd negative edge is
cemtered (3pproxXimately 60 ns).
Selecl. the Channels menu and s=t the Channe) 4
VOLTS/DIV 1o 20 mVAdiv.
Set the OFFSET 1o OV,
Select More and Hhen the Histogram menu.
Select, Time Histogram.
Select. Source s Chan 4.
Set the Window Marker 1to +15 mV,
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. Set the Window Marker 2 to -15 mV, The window
is now 1 % of the signal amplitede around OV,

;. Select Acquire and set the Number of Samples to
1000 :

. Press Start Acquiring.

. After 1000 samples:are completed, select Results
and press Sigma:

Figure 6-20. Jitter Histogram

89. Record the Sigma value on Test Record as the RMS
Jitter for the Channel under test, which should be
< D ps. '

Sigma is not actually the true RMS Jitter value.

The Sigma value includes the effect of the falitime of the
+15 mV window, and the oscilloscope’s trigger/timebase
jitter. .
If the Sigma value is not within specification, make a
precise calculation of the true RMS Jitter:
8. Measure and eliminate the falitime error:
_ (6 % Sigma) — (IWWindowFalltime)
5 -
b. Eliminate the oscilloscope’s Jitter:

X

HM S Titter = \/X’*--—- TimebaseJilier® - Triggerditter?

Testing the HP 8133A 6.356




(HP 54121H)

Cscilloscope HP 541217
2@ dB Attienuators

[HP S4128E1

lloscope.
¢. Indicate on the Test Record that you have corrected

to measure the Timebase and Trigger Jitter of the
0sci

the measured Sigma to the true RMS Jitter value.
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Figure 6-21. PULSE/DATA Channel Data Test Set-up

HP 81335 under

The Data Performance test applies only to PULSE/DATA

Channel 2 {Option 002).

the P B133A

ng

Data Performance
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1. Set up the HP 8133A as follows

INTernal

2z

HIGH +0.6 V

LOW -0.6 ¥
BIT 0

Off (Qutput cnabled)

DATA

HIGH +0.6 V

LOW -0.5 WV

32 BIT

)

Off (OUTPUT enabled

/PERIOD | FREQ 3.000 G

LOW l

(PULSE/SQUAR) [ SQUAR
(NT7EXT

o

FRF

)

&

&

h

DIVIDE/BIT0
DISABLE

DATASQUAR

AMPL/HIGH

2 BIT/PRBS

32

TIMEBASE

TRIGGER

PULSE/DATA

2. Set Bits 0 to 30 of the 32 Bit data to '1’

it 31 to

and B

O N IO N O O O O N N OO OO O WO OO N Y - | I

3. On the oscilloscope

a. Press (AUTOSCALE).

E/DIV

b. Select the Timebase menu and set the TIM

to 500 ps/div and the DELAY to 16 ns.
¢. Select the Delta V menu and switch on the V

s Auto

0% and pres

-5

50

d. Set the Preset Levels to

Level Set.
e. Select the Delta t menu and switch on the T




f. Adjust the START ON POS EDGE number until the
start marker is on the first positive edge after the
0 in the bitstream (Bit () ‘

Bit 0

Select the Timebase menu and set the TIME/DIV
1o 2 ns. ‘

Select the Delta t menu ans set the STOP ON POS
EDGE number to (START number + 30},
Select the Timebase menu and set the TIME/DIV
to 500 ps/div and the DELAY to 27 ns. j

. Select the Delta t menu

6-38 Testing the HP B133A




4. Check that the STOP n:;xarka'r is on the rising edge of
the last pulse before the 0 in the bitstream (Bit 30),
and record the result on the Test Record:

5. Change Bit 31 of the d:-ixt,a to'l,
6. Press on the “scope and check that the

'1" pulse appears in the bitstream on the "scope, and
record the result on the Test Record:

Testing the HP 8133A  6-39
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Tesiing the HP 81334

32 BIT NRZ

7

Switeh the Data format 1o NRZ, and sel the dal.a Lo
101010I01010101010101010101000";

M_nLm_N_N_N.N_R_M_n.n_N_n_n.n___

Ot the osciltoscope:

a. Scleet the Timebase menu and set the TIME/DIV
to 1 ns/div and the DELAY o 17.2 ns,

b. Select the Delta t menu and adjust the START ON
POS EDGE number until the start marker is on the
first positive edge after the gap in the bitstream
(Bit O):




¢. Select the Timebase menu and adjust the DELAY
until this edge is the first edge on the screen:

BEit 0 to Bit 28
d. Select the Delta t menu and select START ON POS
EDGE 1 and STOP ON POS EDGE 15 (Bit 28).
e. Select the Timebase menu and adust the DELAY
until the gap following the stop marker is shown
(Bits 20,30,31). j

Testing the HP B133A 641




642 Testing the HP 8133A

On the HP 8133A under test move the DATA%EDIT
cursor to Bit 30 and toggle Bit 30 from "0’ toi'1":

Eit 30

10, Check on the 'scope that a '1" pulse appears in the
gap between the Bit 28 '1” and the Bit 0 '1". Record
the resuit on the Test Record. ‘




HP 8133A Performance Test Record
1 Page 1 of §

Test Facility: :

Repért No.

Date

Cusmmer

Tested By

Model HP 8133A 3 GHz Pulse Generator :

Serial No, Ambient temperature

Options Relative humidity e

Firmware Rev. Line frequency Hz

Special Notes:




HP 8133A Performance Test Record

Test Equipment Used:

Description Model No, Trace No. Cal. Due Date

1. Oscilloscope HP 341217

2, Counter HFP 5334B

Pulse Generator HP B133A

17,

18,
644 Testing the HP 81334




HP 8133A Performance Test Récord

Page 3of 5

HP 8133A 3 CHz Pulse Generator No. ___ Date
Test Minimum | Maximum |Measuremrent
Scectlon | Test Description Spec. : Spec. Uncertainty _
TIMEBASE | Intcrnal Clock—Low Frequemey :

mensured at PERIOD 30 ns
OQutput Period ‘ 30.15 ns

measured at PERIOD 10 ns
Qutput Period 10.05 ns

External Frequeney Counter
measured at External PERIOD 10.00 ns ‘
Displayed Period| 8.98 ns ‘ 16.01 ns
measured at External FREQUENCY 1.000 GHz
Displayed Frequency | 0.808 GHz 1.001 GHz

Internal Clock—High Frequency
measured at FREQUENCY 3.0000 GHz
Output Frequency | 2.085 GHz | __ 3.015 GHz

TRIGGER |Transition Time

Testing the HP 3133A 645




HF 5133A Performance Test Record

HI 8133A 3 GHz Fulse Gencerator

No.

Date .

Page 4 of 5

Test
Section

Test Description

Minimum
Spec.

Channel |

Result

Channel 2

Maximum
Spec.

Measurement

Chulpats

Delny
ALy
Atys
Alyig

Extended Delay (Option 001)

Atyig
At =

Atpy
Alpys
AtDy o

Inter-channel Delay (Option 002/003)
AL,

Aty

Abicqs

Width
Width .y

Widthygn

Lazvel

measurad at Minimum Amplitude:
Low-level V(1)
High-level V(2)

mensured st Maximum Amplitude:
Low-level V(1)
High-level V(2)

1 Option 003 PULSE only

6-46 Testing the HP 81334
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5.056 ns
10.08 ns

15.05 ns
-4 .80 ns

iUncermimy




HF 8133A Performance Test Record
‘ Page 5 of 5

HF 8133A 3 GHz Pulse Generator No, " ~ Date e
Test Minisaum Result Maximum | Measurement,
Section | Test Deseription Spee, Channel 1 i Channel 2 Spec. Uncertainty

Qutputs | Level Window \

measured at Maximum High-leve): ‘ Vv
High-fevel V(2)]5.804 V ‘

measured at Minimum Low-level:
Low-level V(1){-2.066 V

Overshoot and Ringing ‘
Positive Edge - FPASS/FAIL PABS/FAIL |-
Measured Overshoot! | -470 mv : 470 mv

Negative Edge PASE/FAIL iPASS/FAIL (-

Measured Overshootl 470 mV

Transition Time?Z
Risetime 10-80% 100 ps
Rizetime 20-80% : G0 pa
Falitime 20-80% G0 ps
Falltime 10-80% 100 ps

Jitter? ps . ps
RMS Jitter (Sigma) : 5 ps
Corrected true RMS Jitter: YTES/NG " YES/NO

Data?
32 BIT RZ

i
Bit 20 PASS/FALL
Bit 31 '1' PASS/FAIL

42 BIT NRZ
Bit 30 '1° PASS/FALL

1 An overshoot measurement is anly necessary if Lthe PASS/FAIL rest failsg o
2 Measured using HP 54120 Series oscilloscope. '
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HP 8133A Spec

':!:{)f.é% {(£0.1% typical)
4 times better than accuracy

FREQUENCY

33.0 MHz to 3.0000 GHz
3.5 digits, best case 100 kHz | 3.5 digits,

ters are m;easured at 50

noeminal

or'
All t

I'.
iming parame

Resolution
Accuracy:
Repeatability

Specifications describe the instruments warranted
You can set the internal clock in terms of frequency or

performance after a 30 minute warm
Non-warranted characteristics are described as

ambient temperature in the range 0 to 55°C,

load resistance at all outputs.

Internal Clock
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PERIOD
333 ps to 30.3 ns
(256 ps to 500 ns typical)

ded) signal

V1

gnal by

i

33 MHz to 3 GHz
ac-coupled
50 { nominal
300 mV, rise-time < 3 ns
0 dBm sinewave

FREQUENCY
33 MHz to 3.00 GHz
(2 MHz to 3,50 GHz typical)

de
de the external clock s

(1), 2, 4, 8, 16, 32, 64

ivi

ivi

Frequency Range
Input Coupling
Minimum Swing:
Maximum Awmplitude

Impedance
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to function down to 3 MHz, except for Option 002

frequency > 33 MHz, (The instrument will continue
PULSE/DATA Channel 2.)

You can measure and display the frequency of the -

external clock signal

as long as the internally availabie (d

External Frequency Counter

External Input
External D

Resolution
You can d

ions

1

External Clock
ifica
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TRIGGER

All specifications apply for Trigger Output frequency

> 33 MHz,

BIT 0 mode

(Option

002 only)

DIVIDEd mode

fixed Duty-cycle 50% nominal

(typically < GO ps}
< B.ps (< 2 ps typical)

y divided

requenc

~

Timebase F

, Start of Bit 0

-2.0 ns typical

gger

Tri

on Channel 2 to

Channel Output

Timebase Frequency divided
(1, 2, 4, 8, 16, 32 or 64
(Minimum: 3 MHz typical)

External In

put

6 ns typical,

to Trigger Channel Output,

with Trigger and External

Dividers = 1

.m
P
=]
o
E
ol
a—
xn

i
E
=
ER
5o
2®
bt
.ﬂ~
=
8
]
=

i
Y
-
-
Py
—
471
=
-4

Freguency

Propagation Delay

You can set the Trigger Oui_;put ievels in term

ither
is:

sof e

Ircul

Amplitude/Qffset or High-/Low-level. Levels apply for a

50 @ load, offset level doubles into open ¢

Output Levels

~4,00 V to 44,00 V

050 Vio1.80 W

Voltage Window:
Amplitude Range:

Resolution:

Maximum External Voltage:

3

7

ions

t
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PULSE and PULSE/DATA

PULSE Timing (Channel 1 and Option 003 Channel 2)

CHANNEL 1 or CHANNEL 2 (OFT 003)

CHANNEL 1 with OPT 001.002 or 003

PULSE mode

SQUARe mode

PULSE mode

SQUARe mode

l)cln_\'l

Range:

Not Applicable

0.000 ns to 10.000

-5.000 ns to +5.000 ns

5.000 1s 1o 416.000 ns

Resolution:

Not Applicable

1 ps

Accuracy:

Not Applicable

T 60 p52

Phasel

Range:

Not Applicable

0° 1o 8600°

-3600° to - 3600°

Resolution:

Not Applicable

0.1°

Width®

Range:

150 ps to Period— 150 ps
{Max. 10,000 ns)

Not Applicable

150 ps to Period-- 150 ps
(Max. 10,000 ns)

Not Applicable

Resolution:

1 ps

Not Applicable

1 ps

Not Applicabie

Accuracy:

+100 ps (£ 50 ps
typical)

Not Applicable

+ 300 ps (£ 50 ps
typical)

Not Applicable

l)ut_v-c_vclq:3

Range:

0% to 1009

Not Applicable

0% to 100%

Not Applicable

Resolution:

0.1%, best case 1 ps

Not Applicable

0.1%. best case 1 ps

Not Applicable

Slww4

Max.Range:

Not Applicable

-5.000 ns te +5.000 ns

10% - B0%: < 100 ps (< 60 ps typical)

20% - 80%:

Transgition
Times

< 60 ps (< 40 ps typical)

RMS Jitter: < B ps (< 2 ps typical)

Propagation 18.8 ns typical. Trigger Output to Channel Output, Trigger + 1

Delay:

1 The Delay and Phase parameters are mutually exclusive. Phase settings are also subject to Delay, Skew and

Period specifications and settings,

2 DIdelay variation only, if other parameters vary £150 ps (50 ps typical). _
3 Width and Duty-cyecle parameters are mutually exciusive. The Duty-cycle setting is also subject to the Width
specification and setting.

4 Skew + Delay {or Phase) must be within the limits given under Delay above. The Delay spcciﬁcatioxis assume

Skew = 0,

7-4  HP 8133A Specifications
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CHANNEL 2 (OPT 002)

SQUARe mode

DATA mode

32 BIT

18.8 ns typical, Trigger Output to.Channel Qutput, Trigier + 1

or
.2.0 ns typical, Trigger Cutput to Channel Output. Trigger on Bit O

Timebase Frequency

1.

PRES 223
CCITT 0.151 Norm

< 10 ps t:,'pical2

32 bils programmable

RZ/NRZ selectable

Timebage Frequency

divided by:
(1), 2.4, 8, 16, 22

fixed Duty-cycle 50%

< Bpsi{< 2ps typical)

< 100 ps (< 60 ps Lypical)
< 60 ps (< 40 ps typical)

Propagation Delay:

1

Frequency:

Signal Format

RMS Jitter:

Transition Times {10% - $0%)

Transition Times (20% - 80%)

1 Timebase Frequency 2 53 MHz for all specifications.

2 ¢ 5 ps typical for Frequency < 2GHz

5

7
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t
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Output Levels  Each channel has 50 (nominal) differential outputs
(OUTPUT and OUTPUT) at SMA connectors on the
frontpanel. You can set the Output levels in terms of
either Amplitude/Offset or High-/Low-level (Levels double
when driving into open circuits):

YA

Voltage Window: -2.00 Vto +4.00V
Amplitude Range: 0.30 Vto 3,00 V

Settling Time: 1 ns

Resolution: 10 mV

Leve] Aceuracy: +2% 2% of Amplitude £20 mV
Overshoot, Ringing: < 15% of Amplitude 420 mV
Maximum External Voltage: +3V

Inter-output Skew: < 20 ps typical (QUTPUT/OUFPUT)
Short-circuit Current: - -0 mA < 1. € 160 mA typical

Output Modes  LIMIT You can limit the maximum High- and
Low-levels (into 50 ) to protect the
device-under-test. When you first switch
on LIMIT mode, the current levels are
declared as level-limits which cannot
be exceeded until you switch off LIMIT
mode.

COMPlement On a PULSE channel, you can
complement the output signal by
switching on COMPlement mode.

DISABLE You can disable the output signal by
switching on DISABLE mode. The
signal is disconnected from the output
connectors using internal relays.

On a PULSE\DATA channel (Option 002
only}, you can logically complement, the
the data by switching on DATA mode.

£

s :a.-,—zr'.—._:&—_;;g;.
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HP-IB Capabilities

& All modes and parameters are programmable.

m Operates according lo IEEE 488.1 and 488.2, 1987.

m Conforms, where appropriate, to the Standard
Commands for Programmable Intruments (SCPI) 1991.0.

Additional Features

Non-volatile Memory

m Current settings are saved on power-down,
m Additionally, 20 complete settings can be saved and
recalled,

HP 8133A Specifications  7-7




Rearpanel Connectors

Channel 1 Input & Output

For normal operation the Input and Output have to be
connected using the rigid coaxial link supplied.

For multi-channel timing applications delay-lines fﬁom the
HP 15436A multi-channel delay-line set are substituted
for the standard links. '

VAN

Output Amplitude: 2 Vpp, ac-coupled

Input Amplitude: Max. 2.5 V5, ac-coupled
Min. 1.0 V,p, ac-coupled

Channel 2 Input & Gutput

Start/Stop Input

7.8 HP 8133A Specifications

These are only fitted to an Option 002 or 003 instrument,
The specifications are the same as for Channel 1.

The Start/Stop Input is part of the PULSE/DATA Channel
2 (Option 002). It can be used to stop the data-stream in

order to set up a data pattern and start data generation
from Bit 7.

VAN

Interface: dc-coupled

Impedance: 50 (Y nominal

Transitions:! < 1ns

Start Level: 0 V (default)

Stop Level: 04V

Max.levels: 0.8 -404V

1 You should use a clean signal, for example
from a pulse generator. Neisy transitions,
for example switch bounce, can confuse
the Data circuits.
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Do
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moisture. Protect the HP 8133A from hum

and temperature changes which could cause

idity

s

trument,
HP 8133A Spacifications

--40°C to + 70°C
0°C to 55°C
mns

the

95% R.H. (0°C to 40°C)
u Do not operate the HP 8133A in the prescence of

m

th

*

21.5 kg (48 Ib)
29 kg (65 Ib)

ion wi

g

.

not expose the HP 8133A to rain or other
flammable gases, fumes or powders. Operat
any electrical instrument in such an env
constitutes a definite safety hazard.

condensat
1ppin

Storage Temperature:
Operating Temperature:

e The HP 8133A is not designed for outdoor use.

110-120/220-240 Ve £10%
145 mm x 426 mm x 525 mm
(5.7in x 16.75 in x 20.65 in)

250 VA max.
47-63 Hz
Net:

Sh

imensions (HxWxD)

*

General Information
Operating Environment
Power Requirements

D




Ventilation Requirements

The HP 8133A is fitted with two cooling fans. Make sure
that there is adequate clearance of 3 inches (75 mm)

al the rear and 1 inch (25 mm) at the sides to ensire
adequate airflow. If the airflow is restricted the internal
operating temperature will be higher, reduging the
instrument’s reliability.

Acoustic Noise Emission

Recalibration Period

7.10 HP 81334 Specifications

For ambicnt temnperature up to 30°C, under normal
operation and at the typical operator position:

LpA =41 dB
Measured in accordance with 180 6081,

1 year recommended




Declaration of Conformity

Manufacturer:  Hewlett-Packard Gmbld
Bdblingen Instruments Division
Herrenberger Str. 150
D-7030 Boblingen Germany

We declarc that the product HP 8133A 3 GHz Pulse
Generator conforms to the following standards:

Safety: TEC 1010-1 (1980)
EMC: EN 55011 (1991) / CISPR 11 Group 1, Class B
EN 50082-1 (1991)

IEC 801-2 ESD: 4kV ad, 8kV ad
IEC 801-3 Radiated Immunity: 3V/m
IEC 801-4 Fast Transients: (0.5kV, 1kV

Supplementary Information

During the measurements against EN 55011, the I/O poris
were terminated with their normal impedance, the HP-1B
connector was terminated with the cable HP 10833E,
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,

Béblingen, 29th January 1992

Robert Hofgidrtner
Quality Assurance Manager
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8

o

imebase mode,

Deseription
k Reference

Select Divided/Bit 0 Trigger mode
HP 8133A Quic

Recall last valid settings
Select Trigger ouiput state

Select Internal/External
Select internal frequency

Return to Local mode
Select HP-IB address
Select memory number
Save current settings
Select internal period
Select Trigger anmplitude
Select Trigger high-level
Select Trigger offset.
Select Trigger low-level
Increment 5th digit
Decrement 5th digit
Increment 4th digic
Decrement 4th digit
Increment 3rd digit
Decrement 3rd digit
Increment 2nd digir
Decrement 2nd digit
Increment 1st digit
Decrement 1st digit

Recall seitings

‘TRIG:ECO <« value>|MIN|MAX |Select External Input divider
JQUTPO:DIV < value>|MIN|MAX | Select Trigger divider

'VOLTO < value>
'VOLTO:OFFS <value>

VOLTO:LOW < value>
OUTPO ONJOFF

NISABLE
VERNIER @m SYST:KEY 26

OUTP:SOUR PER|BITS
(VOLTO:HIGH < value>

sTRIG:SOUR IMM|EXT

(SYST:KEY 0
*SAV <mem no.>
*RCL < mem ne.»
:SYST:REY 4
FREQ < value>
:PER < value>
BYST:KEY 24
BYST:KEY 42
SYST:KEY 41

Table 8-1, HP 81334 Quiék Reference

RECALL
RECALL
INT/EXT
EXT DIVIDE
FREQ/PERIOD
DIVIDE/BIT O
AMPL/HIGIT

&

QOO (@) | sysT:KEY 43

aanan
WOV

MDD @@ | sysTrEY 43

WO WD |:svsTkEY 35
OO QD) |sysTrEY 44

O@OD @) :sysT:KEY 47
(O® Q) |:sysT:KEY d6

ao6an

MEMORY
TIMEBASE
TRIGGER

o8

3

=

0]

2

S|

b

=~

G

o pl m mm
=4 £
i

&

o

=

o

By

en)




Table 8-1. HP 8133A Quick Reference (continuned)

HP-1B

PULSE

Channe)

PULSE/SQUAR
DELAY/PHASE

WIDTHDCYC

AMPLHIGH

DISABLE

COMP
LIMIT

=

]

=]

2
o o
T o
=

:FUNCI1]2] PULS|SQL
:DEL1 <value>
PHAS] < value>
:DESK1 <value>
‘WIDT1 <value>
DCYCL < value»
(YOLT1 < value>
‘VOLTL:IGH <value>
(VOLT1:0FFS < value>
VOLT1:LOW < valuel>
:OUTP} ON|OFF
:QUTPL:NEG ON|OFF
:0UTP1:POS ON|OFF
:POL1 NORM|COMP
:VOLT1:LIM:STAT ON|OFF

Deacripﬂoh

Select Pulse/Squﬁrc mode
Select Channel Belay
Select Channel phase

Select Channel deskew
Select pulse width

Select puise dutycycle
Setect Channel amplitude
Select Channe) high-level
Select Channel offget
Select Channel low-level
Select Channel output state
Select GUTPUT state

Select OUTPLIT state

Select Channel polarity
Select Limited output mode

PULSE/DATA }

Channel 2

DATA/SQUAR
32 BIT/PRBS

AMPL/HIGH

1IFUNC2 DAT|SQU

:FUNC2 DAT{PRBS
:DIG:PATT #4< 4 chars>
:DIG:PATT #232<82 chars>
:FUNCZ BURS, <num>
{FUNC2 RBURS.<num3»,<num
:DIG:SIGN:FORM RZ{NRZ
VOLT2 < value>
:VOLT2:HIGH < value>
VOLT2:0FFS <value>
VOLIZ2: LOW < value>
:OUTPZ ON{OFF
{OUTP2:NEG ON|OFF
OUTPZ:P0S ONJOFF
‘DIG:SIGN:POL NORM|COMP
{VOLT:LIM:STAT ON|CFF

Select Data/Square mode
Select 32 Bit/PRBS mode

Set 32 Bit data pattern
Set 32 Bit data pattern
Select Burst mcxde2
Seject Repeated Burst mode2
Select data format

Select Channel amplitude
Select Channel high:level
Select Channé! offset
Select Channel jow-level
Select Channel output state
Select OUTPUT state

Select QOUTPUT state

Select data polarity

Select Limited output mode

1 Option 002
2 HP-IB only
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Table 8-1. HP 8133A Quick Reference (continued)

Frontpanel

HP-IB

Description

DATA/EDIT 1

= ROTATE
< CURSOR
RCTATE=

CURSOR=
REPEAT

:FUNC2 DAT;:SYST:KEY 25
{FUNCZ DAT;:SYST'KEY 24
(FUNC2 DAT;:SYST-KEY 47
:FUNC2 DAT;:SYST.KEY 46
:FUNC2 DAT;:8YST:KEY 45
:FUNC2 DAT;:SYST:KEY 44
:FUNC2 DAT;:SYST:KEY 4342
:FUNC2 DAT;:SYST:KEY 41
:FUNC2 DAT;:SYST:KEY 40

Rotate 32 Bit data 1 bit left
Move cursor 1 bit left

Rotate 32 Bit data [ bit right
Move cursor I bit right

Repeat data before cursor to end
Fill data at cursor to end

Toggle bit at cursor

Set bit to I and cursor right

Set bit to 0 and cursor right

PULSE
Channel 22

w
"IOHE

2 LR

=

3

b

-3

o

o .
=

F-)

=1

3

iR

-

Same commands as Channel 1,

but replace 1 with 2.

Special

Functions

MEMORY [ SETTING
+ { AMPL/HIGH

OFFS8/LO

+ TRIGGER

:DIAG:CHANI[1]|2]:8M0 < value>
:DIAG:CHAN[1|2}:CABL < value>

:DIAG:TEMPCAL ON{HOLD|OFF

Belect Cliannel smoothness fuctor
Beject Channe] cabie compensaticn factor|

Select Temperature calibration mode

1 Option 002, only when 32 Bit Data is active.
2 Option 003

Table 8-2. HP 8133A Channel Feature Reference

Channel

Frequency
Range

Frequency
Divider

Variable
Delay

Variable
Width

Level

Window

PRBS
/Data

Amplitude
Limits

Edges
(20-80%)

TRIGGER

PULSE
Charnnel 1
+ Options

Channel 2

PULSE/DATA

Channel 2

33 MHz
to 3 GHz

DIVIDE| BIT 0
1 ~64 32

DIVIDE

BIT 0 |DIVIBE| BIT O

x X x X

0.6-1.8 V

PULSE |SQUAR

X x

x X

X X

PULSE

-6~ + bns

SQUAR | PULSE
0-10ns
-5~ + 16n8

0-10ns

0-10ns
0-10ns
0-10nsg

X

X

SQUAR

DATA | SQUAR | DATA

X x X

HP 8133A Quick Reference 8-3




Index

Index

0 C
(61, 3-26 Cable Compensation, 5-14
Cable Compscenation, 3-29
3 Clear Error Queue, 5-54
(32 BIT/PRES), 3-19 Clear Status, h-54
32 Bit Word, 5-17 Gommand Summary, 5-2
Common Commands, 3-1
A (Comp), 3-17, 5-42
AC line voltage, 1-2 Condition Register, 5-7
Activating a parameter, 4-2 Conflicting Parameters, 3-36, 4-6
Active Parameter, 2-3, 3-3, 3-24, 4-2 Conformance to Standards, 7-11
Adjusting parameters, 4-2 Control keys, 2-3, 3-3
ADS, 3-.27 CURSOR, 3-25
(FMFLAIGR), 3-9, 315, 3-20 CURSORS), 3-25
Amplitude, 4-9
PULSE, 3-15, 5-44 D
PULSE/DATA | 3-20, 5-44 DATA, 3-22, 5-19
TRIGGER, 5-9, 5-44 DATA EDIT, 3-25, 5-17
Auto-repeat, 2-5, 3-24 Data Mode
PULSE/DATA, 3-18
(CATAJSGUAR), 518
an, 3-24 Declaration of Conformity, 7-11
- Default Settings, 4-4
Delay
FULSE, 3-13, 4-15, 5-36
(DELAY/PHASE), 513
Deskoew, See Skew
Bit O Trigger, 53-8 Dimensionsg, 7-9
Burst Mode, 4-19, 5-31 (CISABLE), 5-11, 3-16, 3-22, 5-28
| OUTPUT, 5-20
QUTPUT, 5-30

Display




ON/QFF, B-20

Text, H-21
Displav Messages, 3-33
(OIVDEEITD), 38, 527
Divider

PULSE/DATA, 3-18, 5-25

TRIGGER, 3-8, 5-25
Duty-cycle

PULSE, 3-14, 5-35

E

Enable Register, 5-8

Error Messages, 3-33

Error Queuc, H-64

Event Register, b-7

(EXT BIVIDE), 3-6, B5-70

Exiernal Clock, 3-6G, 4-8, 5-71

External Divider, 5-70, 7-2

Fxternal Frequency Counter
Specifications, 7-2

Fadernal Inpuat
Specifications, 3-7, 7-2

F

FILL, 325

(FILL), 3-25

requency, 3-7, 4-7, B-22, 5-33
Frontpanel, 3-1

Functionat Coupling, H-12

X
High-level, 4-0
PULSE, 3-15, H-46
PULSE/DATA, 3-20, 5-46
TRIGGER, 3-9, 5-40
HP-1B
Address, 3-27
Local, 3-27
Remote, 3-27

I

Inspoction, 1-1
Instrument Setting, 5-4,
Internal Clock, 3-6, 4-7,
(INT/EXT), 3-G, 5-71
Invalid Keys, 3-33
Inver Data, 5-18

Invert Data, 3-22

K

Key-code Reference, 5-65.
Key Queue, 5-65

L

LCL, 3-27

(D), 8-27

{LimiT), 3-17, 3-22, 5-52

Local mode, 3-27

Low-level, 4-9
PULSE, 3-16, 5-47
PULSE/DATA, 3-21, 5-47
TRIGGER, 3-10, 5-47

M

Memory, 3-4, 4-3
Mode keys, 2-3, 3-3

N

Noise Emission, 7-10
NRZ/RZ, 3-19, 5-18

0
Oflset, 4-9
P{ILSE, 3-16, 5-45
PULSE/DATA, 3-21, 545
TRIGGER, 3-10, 5-45
{OFFs/L0W), 3-10, 3-16, 3-21
Operating Environment, 7-9
Operation Status, 5-10
OUTPUT, 3-17, 3-23, 5-29
OUTPUT, 3-17, 3-23, 5-30




P Low-level, 3-21, 5-47

Parameter Conflicts, 3-36, 4-6 Mode, 3-18, 5-31
Parameter keys, 2-3, 3-3, 4-2 Offset, 3-21, 5-45
Performance Test Record, 6-43 PRBS, 3-19
Performance Tests, 6-1 RZ/NRZ, 3-19, 5-18
Period, 3-7, 4-7, 5-23, 5-41 Specifications, 7-5
Phase Squarewave Mode, 3-18
PULSE, 3-13, 4-16, 5-34 Start/Btop, 5-72
Power Fulse mode
cable, 1-4 PULSE, 3-12
requirernents, 1-2 {FULSE/5QUAR}, 3-12
Power Requirements, 7-9
PRBS, 4-17 Q
PULSE, 3-12 Questionable Status, 5-11
Amplitude, 3-15, 5-44 Questionable Status Group, 5-55

Complement, 3-17, 5-42
Delay, 3-13, 4-15, 5-36 B
Deskew. See PULSE, Skew Range Coupling, 5-12
Disable, 3-16 Reading the Kevboard, 5-65
Duty-cycle, 3-14, 5-35 Rearpanel, 3-30
High-level, 3-15, 5-46 Rearpanel Input, 3-30
Levels, 3-15 Rearpanel Qutpur, 3-30
Limit, 3-17 Recalibration, 7-10
Low-level, 3-16, 5-47 Recall, 3-4
Mode, 3-12, 5-31 « (RECALL), 3-5
Offset, 3-16, 5-45 Recalling Instrument Setlings, 4-3
Phase, 3-13, 4-16, 5-34 Recalling the Standard Seitings, 4-4
Puise Mode, 3-12 Recall last valid setting, 3-5
Skew, 3-13, 4-16, 5-38 Recommended Test Equipment, §-2
Specifications, 7-4 Registers, 5-8
Squarewave Mode, 3-12 Remote mode, 3-27
Widlh, 3-14, 5-43 Repeat, 2-5, 3-24
PULSE/DATA, 3-18 REPEAT, 3-25
32 BIT, 3-19 (REPEAT), 3-25
Amplitude, 3-20, 5-44 Repeated Burst Mode, 4-20, 5-51
DATA, 3-22, 5-18 Resat, 5-67
Data Mode, 3-18 RMT, 3-27
Disable, 3-22 ROTATE, 3-25
Divider, 3-18, 5-25 (ROTATE=), 3-25
High-level -3-20, 5-46 RZ/NRZ, 3-19, 5-18

Levels, 3-20




5
Save, 3-4
GR35
Saving the Ingtrument Settings, 4-3
5CPI
Command Dictionary, 5-12
{(lommand Summary, H-2
Error Messages, b-74
Version, H-GH, 7-7
SETTING), 3-4
Setling Frequency/Period, 4-7
Setting OQutput Levels, 4-8
Simulating Key-presses, H-Gb
Skew, 4-10
PULSE, 3-13, 4-16, 5-38
Smooth Factor, 3-24, 5-15
Solving Contlicts, 3-306, 3-37, 4-6, 4-7
Special Functions, 3-28
Specifications, 7-1
External Divider, 7-2
External Frequeney Gounter, 7-2
External Input, 7-2
FPrequency, 7-1
Period, 7-1
PULSE Channel, 7-4
PULSE/DATA Channel, 7-5
Rearpancl, 7-8
Trigger Output, 7-3
Squarewave Mode
PULSE, 3-12
PULSE/DATA, 318
Squarcwaves, 4-10
BRQ, 5-27
standard Event Status, 5-f)
Standard Settings, 4-4
Start/Stop input, 3-31
Starl/StopInput, 5-72
Status Byte, b-8
Status Group
Questionable, 5-60
Questionable Freguency, 5-59

dex-4

Questionable Monotony, 5-61
Questionable Voltage, 5-57
Status Groups, H-6
Status Model, 5-6
Status Model Preset, 5-54
Store, 3-4
System Preset, 5-67

T

Temperature, 5-24
Temperature Compensation, 3-28,
5-16
Testing, 6-1
DATA, 6-36
External Frequency Counter, 6-3
Inter-channel Delay, 6-19
Outpul, Jitter, 6-33
Output Levels, 6-26, 6-28
Output Overshoot, 6-29
Qutput Ringing, 6-20
Qutput Transition Time, 6-31
PULSE Delay, 6-14
PULSE Delay Option 001, 6-17
PULSE Duty Cycle, 6-25
PULSE Width, 6-22
TIMEBASE, 6-3
TRIGGER, 6-0
TRIGGER Divider, 6-4
TIMEBASE, 3-6
Frequency, 3-7, 5-22, 5-33
Mode, B-71
Period, 3-7, 5-23, 5-41
Testing, 6-3
Transition Filters, 5-7
TRIGGER, 3-8
Amplitude, 3-9, 5-44
BIT 0, 3-8
Disable, 3-11
Divider, 3-8, b-25
High-level, 3-9, 5-46
Low-level, 3-10, 5-47




Mode, 3-8, 5-27
Offset, 3-10, 5-45
Specifications, 7-3

Trigger Output, 3-8

Trigger sychronized to Bit 0, 3-8’

\Y%

Value Coupling, 5-12
Ventilation Requirements, 7-10

Verification Tests, 6-1
VERNIER, 3-24

W

Weight, 7-9
Width
PULSE, 3-14, 5-43

(WBTR/DCT), 314




