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Notice

Copyright

©1993 Hewlett-Packard GmbH.
Herrenberger Ste 130

71034 Bablingen

Federsl Republic of Germany

All Rights Reserved.
Repreduction, adaptation or
transiation without prior written
permission is prohibited, except as

 allowed under the copyright laws,

Warranty

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

Hewlett-Packard males no
warranty of any kind with regard
to this material, including, bul
not Wmited to, the implied
warranties or merchantibility
a,ndﬁmmfor a pm-:mda,r

purpese’

Hewlett-Packa.rd shall not be lisble
for errors contained herein or for
incidental or conzequential
damages in connection with the
furnishing, performance, or use of
this material.

’ Complete product warranty

information is given in the User
Guide,

Safety

This is 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
wsing 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 shoek, 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
resyscitation, iz present.

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

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

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

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

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

Safety Symbols

Instruetion Manusl symbol: The
instrureent is marked with this
gymbol when it is necessary for
you to refer to the instruction
manual in order to protect against
damage to the instrument.

7

Hazardous voltage symbol.

-t

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

@

Protected conductor symbol

WARNING

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

CAUTION

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



Notice

Warranty

This Hewlett-Packard product has
a 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 it option, either repair or
repiace 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 te
Hewlett-Packard for warmanty
service, the Buyer shall prepay
shipping charges to
Hewlett-Packard and
Hewlett-Packard shall pay
shipping charges to return the
product to the Buyer. However,
the Buyer shall pay all shipping
charges, duties and taxes for
products returned to
Hewlett-Packard from another
country.

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

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

Limitation of Warranty

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

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

and fitness for a particulay purpose.

Exclusive Remedies

The remedies supplied are the
Buyer’s sole and exclusive
remedies. Hewlett-FPackard shall
not be Hable for apy 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
Hewleti-Packard products.

For eny assistance, contact your
nesarest Hewlett-Packard Sales
Cffice. )

Certification

Hewlett-Packard Company
certifles 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 members,
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About this book This book is a guide to operating and programming the
HP 8133A 3 GHz Pulse 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, frontpanel,
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 8i33A  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 Reference

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

Testing the HP 8133A

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-1B
cormmands, and an overview of the channel features.
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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
mechanicaily and electrically.

To avoid the hazard of electrie 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 1.1



Power Requirements and Line Voltage Selection

Power Requirements &

1.2

Caution ‘

Installing the HP 8133A

BEFORE APPLYING AC LINE POWER TO THE HP 81334,
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 single-phase AC
power source supplying 100V, 120V, 220 Vor 240 Vin
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

YVoltage Bange
100 90-110V
120 |108-132V
220 (198-242V
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,

Table 1-2, Line Voltage and Fuse Selection

Line Voltage | Fuse Type |HP Part Number
100V /120 V| T3A, 250V 2110-0029
220V /240 V|T 1.5A, 250 V 2110-0304




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. If necessary, change the fuse in accordance with the
new voltage setting.

VOLTRGE
SELECTOR

FUSE
HOLDER

Figure 1-1, Line Voltage Switch Assembly

Installing the HP B133A 1.3



Power Cable In accordance with international safety standards, this

14

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 country of destination. Refer to Figure 1-2 for the
part numbers of the power cables available,

precautionary Warnings given on the inside
front-cover of the manual must be followed before
the instrument is switched on.

Warning 6 To avoid the possibility of injury or death, the

HEH E

Australia Denmark Europe Great Britain
8120-1369 8120-2956 8120-1689 8120-1315¢
o\E
. X
Switzerland
8120-2104
South Africa United States 120y Japan 120V
81204211 8120-1378 BIa0-ares

Figure 1-2. Power Cables - Plug Identification

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

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

Installing the HP 8133A
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meet local safety requirements and include the following
features:

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

¥ Ground connection. -
» Cable clamp.

Ventilation Requirements

The HP 8133A is fitted with two cooling fans. Make sure
that there is adequate clearance of 3 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 relighility,

Mounting Hardware

Table 1-3. Mounting Hardware

Item Part Number
Front Handle Kit 5062-3989
Rack Mount Flange Kit 5062-3977
Front Handle & Flange Kit| 5062-3983

Installing the HP 8133A 15






Introducing the HP 8133A

Summary of HP 8133A Models

HP 8133A

HP 8133A Option 001

HP 8133A Option 002

HP 8133A Option 003

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

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

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 2231

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

Selectable: Divided Pulse or Squarewave

Introducing the HP 8133A
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Frontpanel Overview

2.2

e R fREns
e ———— «_@@@

20 ® a N
®

Figure 2-1. HP 8133A Frontpanel overview -

@

@

Intraducing the HF B133A

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 !
The 32 BIT DATA editing functions are indicated in blue
{Option 002 only).

Channel 1 controls and output connectors.

Channel controls and output connector.

Optional Chan
(Option 002

controls and output connectors,
Option 003




Active Parameter

Mode keys

Parameter keys

Control keys

A\

Use the'
frequency.

keys 1o control the instrument

Use the
settings.

keys to save and recall instrument

Use the Control keys {o control the output modes.

The active paramet:
adjusted using the e
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 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.

The maximum external voltage you can apply to the
output connectors is +3V

intreducing the HP 8133A 2.3



Interchannel Timing relationships

ZERC-DELAY REFERENCE
h 4

TIMEBASE External Input
EXT DIVIDE mode !

{divide by 1) % 24.8 ns typircal
TRIGGER Output _m
DIVIDE mc?? . |
{(divide by : . typnical .
———a 18.8 ns typica Variable Width

: - B.15 to 19 ns
PULSE Channel 1 Output
PULSE mode

I
| .
! ; %?:;?ﬁkgrgflay Fixed 58% Duty-cycle

SQUARE mode

1
. Varizblie Delay , c Variable Width
OPTION 881: < :E- -5 to +5 ns y, 512.15 to 18 ns
PULSE Channel 1 Quiput 1
(Option 88l) PULSE mode i g

' Variable Delay

61%2 -5 tp +15 ns Fixed 3S@% Duty-cycle
SQUARE mode
1
OPTION @®2:{includes OPTION BZ1 N Fixed 38% Duty-cyvele

FULSE-DATH Channel 2 Output
(Cption B882) SQUARE mode
(divide by 1)

PULSE~DATA Channel 2 outpw
(Option 8B2) DRTA RZ mode

! BIT B . BIT 1 BIT 2
! 1 . 1 e
PULSE~DRTA Channel 2 Output '
(Option BE2)DATR NRZ mode—*ﬂ““"J :
1
i
TRIGGER Output |
BIT & mode
(Option BE2 only) L> 2 ms typical
OPTION 883:(includes OPTION @@l s Eranle Width
PULSE Charnel 2 Output
PULSE mode

. 1
= %;:L?ﬂk?raf Y Fixed 5@% Duty—cycle

SQURRE mode

Figure 2-2. HP 8133A Interchannel Timing Diagram
24  Intreducing the HP 8133A
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Using the

Summary

keys

€ ROTATE REPERT D> >1

mlclolals

VERNIER ~ DRTA EDIT

eicivID

€ CURSOR 2> FILL Q> >0

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

n the bright parameter on the display.
m 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 O to 9. Leading zeroes are not displayed,
but the vernier keys can still be used to increase/decrease
the “digit”, If you try to adust a parameter outside its
valid range, you will see an error message telling you the
parameter limit.

Introducing the HP §133A 2.5
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Exampie - Adjusting the Frequency

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

Per 283.282 ns 15Mid 138 ps

1.

2-6 Introducing the HP 8133A

. Use the

Press 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:

Freq B23.8MHz 1l:Mid 158 ps

eys to increase the timebase

<« ROTRTE ‘) REPEAT Z‘-’I -

0 & ) G
{ VERNIET < DATA Ei[)ﬂf;_——@
4- CURSOR = FILL 2>

b. Press the () (DI key once:

Freq 1.8320 GHz

c. Press the (D (@D (Y]] key three times:
Freg 1.98238 GH=z

d. Press the (DD @ (@ key three times:
Freq 1.08680608 CHz
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HP 8133 A 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:

n Frontpanel Overview

¥ VERNIER/DATA EDIT
s HP-IB

s Special Functions

s Rearpanel

= Frontpanel Messages

HP 8133A Operating Reference 3.1



Frontpanel Overview

Frontpanel Overview

i

)

i
]

4
il
+:

()i ‘i;f ?@z@i
ale:

u: :)\-' ----------- ) owu’:‘om | srim e B B
5 0BE|EEDERIBERISEREE] 79
o L @ & A O |

@ @

Figure 3-1. HP §133A Frontpanel overview

@

@

The Display shows the active parameter and one other
parameter. -

Choose the active parameter using the Mede/Parameter
Keys

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

‘ Channel 1 controls and output connectors.

Channel controls and output connector.

Optional Channel 2 controls and output connectors,
(Option 002

3-2 WP 8133A Operating Reference



Active Parameter

Mode keys

Parameter keys

Control keys

A\

Frontpanel Overview

Tse the

frequency.

Use the
settings.

Use the Control keys to control the output modes.

The active parameter is the parameter which can be
adjusted using the # eys. It is the bright
parameter on the di 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 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.

The maximum external voltage you can apply to the
output connectors is =3V

HP 8133A Operating Reference 3-3



Parameter Keys

34 HP 8133A Operating Refarence

MEMORY
INSTRUMENT

SETTING

(]

SPVE RECALL

o U

N ,/
Figure 3-2.

controls

SETTING _ ‘
Activates the Instrument Setting Memory on the display:

Memory Ho. 1

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”.



Conirol Keys

Saves the current instrurent settings in the chosen
memory. You cannot overwrite the Standard Setting

(Memory 0).

HP-IB Command;
*SAV <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:
*BCL <memory>

HP 8133A Operating Reference 3-8



TIMEBASE

Mode Keys

Parameter Keys

3-6 HP 3133A Operating Raference

(7 TIMEBesE [
O INT EXr  OFRe0

DIVIDE QFERIOD

Blala

- EXTERNAL
INFUT

gJ

Figure 3-8, :

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

HP-IB Command:
:TRIGger :S0URce IMMediate|EXTernal

EXT DIVIDE

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

HP-IB Command:

i TRIGer :ECOunt <divider>|{MIN|MAX




External Input

(FREQ/PERIGD )
With Internal Clock. Activates the Frequency or Period

parameter for the Internal clock, Use the keys
to adjust the value of the active parameter.

Tabie 3-1.

: Frequency/Period Ranges
Available Specified
Frequency: | 31.3 MHz to 3.5 GHz| 383 MHz to 8 GHz
Period: 286 ps to 81.940 ns | 833 ps to 80.308 ns

HP-1B Command:

[:S0URce] :FREQuency[ :CW|:FIXed]
<frequency>|MINMAX

[:SOURce] [:PULSe] :PERiod <period>{MIN|MAX

With External Clock. Displays the measured frequency
or period of the External clock signal.

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

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

Frequency Range: 33 MHz to 3 GHz
Input Conpling: ac-coupled
Impedance: 50 @ nominal
Minimum Swing: 300 mYV, rise-time < 3 ns
0 dBm sinewave
Maximam Amplitude: 3Vypp, £20 V.

HP 8133A Operating Refarence . 3-7



Mode/Parameter Keys

3-8 HP 8133A Operating Reference

1 TRIGGER T
QDIvIceE CamPL D OoFFS

QEIT  OHIH OLoW

) () ]

controls

DIVIDE/BIT 0

Activates the Trigger Output Divider parameter. Use the

keys to adjust the divider. The divider can be
setto 1, 2, 4, 8, 16, 32 or 64.

HP-IB Command:
:0UTPut0:DIVider <divider>fMIN[MAX

Option 002. Toggles between Divided trigger mode

and Bit 0 trigger mode when Option 002 is fitted

Channel 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
Channetl 2. The rising-edge lags Bit 0 by approximately 2
ns, see Figure 2-2,

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




Parameter Keys

RBSOLUTE SPECIFIED
LI, L

Higl

High
i
. Ama 11 tua . Pl itude
@.2e —1.88 Vv .52 - 1.e@ ¥
Lou——— Loy—

Offaat Of famt

L]

av 8 v

R T VT A

Output-level' limits into 509

Figure 3-5.

{AMPL/HIGH]

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

the neighbouring key and vice-versa.
Selecting High-level automatically selects Low-level on
the neighbouring key and vice-versa. Use
the  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:

[:SO0URce] : VOLTageO[:LEVel] [:IMMediate] [: AMPLitude] <amplitude> |MINIMAX

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 £+4 V. Refer to

HP 8133A Operating Reference 3-8
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Comnirol Keys

OUTPUT

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

HP-IB Cornmand:
:0UTPutO [ : STATE] ON|OFF|1]0

Prograramed output levels assume a 50 2 load, the Offset
voltage doubles into open circuits.

HP 8133A Operating Referenca  3-11
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Figure 3-6

Channel Frontpanel

Mode Keys

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.

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

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

& Variable Output-levels

Squarewave Mode.

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

w Variable Delay (0 - 10 ns) for Channel 1 or Option 003
Channel 2.

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

m Variable Qutput-levels

3-12 HP 8133A Operating Reference



Parameter Kevs
DELAY/PHASE

Activates the absolute Delay parameter or relative Phase

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

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

Channel Delay Limits

Table 3-2. |
PULSE mode SQUARe mode
Avallable Specified ] Avallable Specified
Channel 1 X X 0.000 - 10.000 ns | 0.000 - 10.000 ns
Channel 1 Opt 001 |-5.200 - +5.200 ng |-5.000 — +5.000 ns |-5.200 — +15.000 ns |-5.000 - +15.000 ns
OCpt 002 or Opt 003
Channel 2 Opt 003 X X | 0.000 - 10.000 ns | 0.000 - 10.000 ns

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

HP-IB Command:
[:S0URce] [:PULSe] :DELay [1]2] <delay>|MIN{MAX

S

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 delay while varying the
Frequency/Period.

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

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 3-13
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HP-IB Cormumand:
[:S0URce] [:PULSE] :DESKew[1|2] <deskew> |MINJMAX

WIDTH/DCYC

Activates the absolute Width parameter or relative
Duty-cycle parameter. Use the - 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
channel within the range 150 ps to (Period

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

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

Duty-cycle. You can vary the Duty-cycle within the
arbitrary range 0 - 100%. 0% and 100% set de-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 a constant
duty-cycle while varying the Frequency/Period.

HP-IB Command:
[:S0URce] [:PULSe] :DCYCle[1]2] <duty-cycle>|MIN|MAX
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Figure 3-7. !

AMPL/HIGH }

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

the neighbouring key and vice-versa.
Selecting High-level automatically selects Low-level on

the neighbouring key and vice-versa. Use
: keys to adjust the value of the active

Output-level limits into 50 0

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-1B Commang:

[:500Rce] : VOLTage [1|2] [:LEVel] [:TMMediate] [: 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.

HP 8133A Operating Reference 3-15



HP-IB Command:

[:500Rce] :VDLTagel1|2] [:LEVel] [:IMMediate] : HIGH <high-level> |MIN|MAX

Activates either the Offset or Low-level parameter.
Selecting Offset automatically selects Amplitude on
the neighbouring (AMPL/HIGH) key and vice-versa.
Selecting Low-level automatically selects High-level on
the neighbouring key and vice-versa. Use
the ; Keys to adjust the value of the active
par

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.
High — Low

2

Offset =
HP-IB Command:

[:S00Rce] : VOLTage[1[2] [:1EVel] {: ITMMediate] :0FFset <offset>|MIN|MAX

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:

[:S0URce] : VOLTage[112] [:LEVel] [:TMMediate] :LOW <low-level>iMIN|MAX

Control Keys

Disables the signal by disconmecting 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.

3-16 HP 8133A Operating Reference
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OUTPUT and OUTPUT

Note ‘

HP-IB Command:
:0UTPut [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:
[:SOURCE] [[: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-tevels 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-IB Command:
[:SOURCE] : VOLTage[1|2] :LIMit:STATe ON|OFF|1[0

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

AMaximum external voltage +£3 V.

Programmed output-levels assume a 50 Q load.
Qutput-levels double into open circuits.

HP 8133A Operating Referenca 3-17
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PULSE/DATA Channel 2 (Option 002)

Mode/Paran

[: SOURCE] : FUNCtion2{: SHAPe] SQUare|DATalPRES|BURSt, <numbexr>|RBURst » <number 1>, <pumber2>
Data Mode.

= Selectable:
o 32 BIT programmable data
o PRBS sequence 2231
o RZ/NRZ data format
m Variable Cutput-levels
# Burst modes programmable via HP-IB

3-18  HP 8133A Operating Referenca
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Figure 3-8.

DATA/SQUAR

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:

Squarewave Mode.

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




(32 BIT/PRBS]

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 via the HP-IB.

HP-IB Command:
[: SOURCE] : FUNCtion2[:SHAPe] SQUare{DATa|PRBS|BURSt,<number’|RBURst ,<numberl’ ,<number?>

32 Bit. Use the

Keys to edit the 32 Bi

functions only when 32 Bit Data mode is selected and the
32 Bit data is the actlve parameter on the display. Refer

PRBS When PRBS Data mode is selected the Channel
generates a Psuedo-Random-Bit-Sequence 2281
conforming to CCITT 0,151 Norm. There is no adjustabl

parameter associated with PRBS.

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

Mode Keys

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

HP—[B Command:
:DIGital2[:STIMulus] :SIGnal :FORMat RZ|NRZ
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AMPL/HIGH

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

the neighbouring key and vice-versa.
Selecting High-level automatically selects Low-level on

the neighbouring key and vice-versa. Use
keys to adjust the value of the active

Amplitode. 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-IB Command:

[:S0URce] : VOLTage2 [: LEVel] [: TMMediate] [: AMPLitude] <amplitnde> |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 3-9. Note that the
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absolute Amplitude and window limits are greater than
the specified limits.

HP-IB Command:

[:50URce] : VOLTage2 [:LEVel] [: IMMediate] :HIGH <high~level>|MIN|MAX

|

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
' keys to adjust the value of the active

Offset. The available offset range is limited by the actual

Amplitude setting and the Output-level window. Refer

to Figure 3-0. Note that the absolute Amplitude and

window limits are greater than the specified lmits.
Offset = Hzghz—-Low

HP-IB Command:

[:S0URce] : VOLTage2[:LEVel] [:IMMediate] : 0FFset <offset>|MIN|MAX

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

by the actual High-level setting, the Amplitude limits
and the Output-level window of. Refer to Figure 3-9.
Note that the absolute Amplitude and window limits are
greater than the specified limits.

HP-IB Command:

[:S0URce] : VOLTage2 [:LEVel] [: IMMediate] :LOW <low-level>|MIN|MAX
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QUTPUT and OUTPUT

[+ ELh Y

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

AMa.ximum external voltage £3 V.

Note Programmed output-levels assume a 50 @ load.
Output-levels double into open circuits.
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€ ROTATE > REPERT O €D> >1

0 0 [0 [0 O
|

VERNIER ~ DATH EDIT

TS0 000D

€ CURSOR =+ FILL Q@ €=>] >
Figure 3-10. VERNIER/DATA EDIT keys

‘VERNIER: 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

@ the bright parameter on the display.
= indicated by LEDs in and above 2 mode/parameter
key (See Figure 3-1).

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 one-third
of the higher digit.

A decimal-carry operates when you change a digit from

9 to 0 or from O to 9. Leading zeroes are not displayed,
but the vernier keys can still be used to increase/decrease
the “digit”. If you try to adust a parameter outside its
valid range, you will see an error message telling you the
parameter limit.
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DATA EDIT (Option 002)

ROTATE=>

<=CURSOR

CURSOR=}

REPEAT

FiLL

Use the keys to edit the 32 Bit programmable
data available with Option 002 Channel 2.

The = functions are indicated in blue above the

keys. Refer to Figure 3-10. The
are only available when the 32
the display, that is:

B 32 Bit Data mode is selected on 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).

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

‘Sets 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 0.

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

HP-1B Command:
:DIGital[:STTMalus] :PATTern[:DATA] <block_data>



[

s

HP-IB

ORMT

OADS

LCL

Note #

C RMT
o ADS

O SRA
LCL

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 wheri the HP 8133A is generating 2
Service ReQuest on the HP-IB.

In Local mode:

Actl tes the HP-IB address on the display. Use the
b eys 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-IB. If Local Lockout
is active, it is not possible to return to Local mode using

the key.

In Remote mode, you can still display different
paramaters using the frontpanel keys. You cannot change
modes 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 Defanlt Range Access Eey

Temperature Compensation:| ON |ONJOFF|HOLD DIVIDE

Smooth Factor:l 1 1o 5
1 1

{AMPL/HIGH

Cable Comnenpation: 1tof . PIISE or PU".:SF;’DATALOFFS!IJOW

1 per Channel

Note The instrument’s warranted specifications only apply if
these spectal functions are at their default 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
values if you switch the instrument off.

Accessing Special Functions

L. Press SETTING

2. Press the Access Key given in Table 3-3
3. Use the

keys to adiustl_the function

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
in the output signal(s} with no corresponding change
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Smooth Fat:tdr

Cable Compensation

Special Functions

in the programmed parameter values. Similarly th
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 temperature 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.

Increase the Smooth Factor to produce a Tounder output
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 cabie-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.
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Rearpanel

Rearpanel

CHRANNEL 2

QUTPUT C C: NPUT
START/STOR
PULSE~DRATA

A 1O O

QUTPUT INPUT

CHANNEL !

Figure 3-1Z. Kearpanei signai-connectors

A\

Qutput Amplitude: 2 Vop, ac-coupled

Input Amplitade: | Max. 2.5 V;p, ac-coupled
Min. 1.0 Vpp, ac-coupled

Channel 1 Input & Outp

ut

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

For multi-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.

Channel 2 Input & Output

3-30 HP B133A Opersting Reference

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 multi-channel timing applications (more than one
HP 8133A synchronized), delay-lines from the HP 15436A



Rearpanel

a3ldi_shomnal Aaloawr s L S Y R L . F £
muwi-chiannel delay-liine set are substituted for the

standard links.

Start/Stop PULSE/DATA Input

p input is part of the Option 002
Channel.

A\

Interface: de-coupled
Impedance: 50 1 nominal
Transitions:! < 1lmns
Start Level: 0 V (default)
Stop Level: 04V
Max.Levels: 0.8-+04V

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 multiplexed to the output.
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Rearpanel

START/STOR INPUT .
REAR PANEL iETa
OFLN = STARYT

BIT @ TRIGGER QUTPUT

.——Mﬂpw

QUTPUT
T AMPLIFIER

e
L

= an

DATA &

PRBS
GENERATOR

1L

L3N]
HULTIPLEXER

gy —

MOCE SELECT

Figure 3-13. Data Start/Stop Control
Stop

When a Stop level occurs; the Generator stops and the 4
bits of data which are currently in the Qutput Latch, are
repeated continuosly.

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

Start

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

Otherwise the data continues, depending on the current
mode.
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Rearpanel

Warning This instrument contains a lithium battery, The
e battery is not user-replaceable and replacement
shouid 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
equivalent type (HP Part No. 1420-0273). Discard used
batteries according to local regulations,
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Frontpanel Messages
e —
Frontpanel Messages

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

» Expiain invaiid key-presses.
» Give visual confirmation of mode changes.

= Inform you of parameter conilicts, and help you solve
them.

m 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: unresoluved conflicts

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.

Complement not available for =1

In SQUARE mode on a - channel you

cannot complement the signal (DATA) while the
Divider is 1, or adjust the Divider to 1 if the signal is
currently complemented.

Lelaw not avail. in PULSE mods

The Delay/Phase parameter of
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.
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Frontpanel Messages
Imstruments in LOCRL LOCKOUT
Instrument in REMOTE

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

keug not allowed in SGUREE mode

The (Rz/NRZ) and (32 BIT/PRBS) keys cannot be used if

the § Channel 2 is currently in SQUARE
mode, These keys are oniy used in DATA mode.

Level LIMIT exceeded

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

max Delag in PULSE mode = 5.2 ns

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

No modifiable parametar

fmode, or PRBS
- Channel, there is no

After selecting External 3
mode on the

modifiable parameter for the - keys to adjust.

Press MEM key to select memory #

The (SavE} and lRECALL] keys are only valid if the
memory number is currently the active parameter on

the display. You press 3 (SETTING) to activate
the memory number.

Width not avail. in SEAURRE mode

The Width/Dutycycle parameter of a channel

is not available in SQUARE mode.
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Frontpanel Messages
Fiz Error first:

If there is a parameter conflict, you can activate and
adjust only the parameters which are in conflict. Al
other parameter/mode keys 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 all such
messages.
Examples
Chil: PULSE mode

You have selected PULSE mode on Channel 1.
Ch2: HREZ mode

You have changed the data format to NRZ on
Channel 2.

Chil: Pulse complenent

You have switched on Channel 1 Complement output
mode.

Chi: Pulse normal

You have switched off Channel 1 Complement output
mode,

EXTernal mode

You have selected EXTernal
Chl: DISABLE output

You have disabled the Channet 1 QUTPUT.
ChZ: LIMIT mode on

ode.

You have switched on Limited output mode on
Channel 2.

3-36 HP 8133A Operating Reference



Frontpanel Messages
Eirrors fixed

The last valid setting has been recalled.(Pressing
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:

a An error message is displayed explaining the conflict.

m The parameter LEDS of the conflicting parameters
flash.

m 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.)

m 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.

Selving Parameter Conflicts

Example - Period/Width Conflict

If the current Period is 300 ps and you try

to adjust the Width on : .. Charmel 1 to 350 ps, the
following message is displayed:

1ilidih > Period
To solve the conflict do one of the following:
m Adjust the width back to a value < 300 ps.

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

to recall the last valid setting.

B Press
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Frontpanel Messages

Note d
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Exampie - Ouipui Level Conflict

After “Recalling the Standard Setting” in Chapter 4 the

High- and Low-level parameters for Channel 1
are:

lidigh @.85% lilow -~-@,83Y

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

Arpl < B. 1Y 1tlow) B.88Y

Although 0 V is a valid Low-level setting, b.ecause of the
current High-level 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 to activate the High-level:
1tHight B.83 Y Ampl <B@.1Y¥
and increase the High-level, as indicated by the arrow.,
m Press twice to activate the Amplitude:
1:AmplT .83 Y Anpl <8.1 Y

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

m Press to recall the last valid setting.

If you activate the Offset using (OFFS/LOW):
Ampl < @.1Y% 1:0ff==G.02%

the * indicates that it is NOT possible to solve the
Amplitude conflict using the Offset parameter.




—

Parameter Limit Messages

If you try and adjust a parameter beyond its 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.
Examples
max Amplitude = 2,3V

The Amplitude cannot be set to value > 3.3 V.

max Low Lewel = 2,9 4

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

max Delag+Sken = 5.2 Ns

You cannot increase the Delay, or Skew, any further
because the combined value cannot be > 5.2 ns.
Note that the Delay+Skew limit depends on Channel
number, options fitted and the actral mode selected.
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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
m Solving Parameter Conflicts

m Setting the Frequency/Period

= Setting the Output Levels

| Geﬂerat:ing Squarewaves

m Generating Non-squarewave Pulses

m Varying the Inter-channe] Timing

m Generating Pseudo-Random Binary Sequences (Option
002)

m Generating Repetitive Pulse Patterns
m Generating a Burst of Pulse Patterns
m Generating a Repetitive Burst of Pulse Patterns
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Adjusing Parameters

Adjusting Parameters

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

2. Use the

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.

T T

The LED in the key lights, and the parameter is shown
brightly in the display, indicati this is the active
parameter controlled by the VE keys.

m If the LED next to the parameter name you want to
adjust is off:

1. Press the parameter key below the parameter name
once 1o 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 controlled

2. 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, indica that it is the active
parameter c¢ontrolled by th

A-2  Using the HP 8133A



P

Saving and Recalling Settings

Note that the key has a third
parameter (SKEW), therefore you have to press the
key four times to 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
modes and the display for all channels,

Saving the Current Instrument Setting

1. Activate the Memory Number parameter by pressing
(CETTINS).

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

3. Press
the memory.

to save the instrument setting in

. 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 before recalling the setting.

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

. 2. Use the (VERNIER) keys to choose the Memory Number
’ you want to use.

3. Press to recall the instrument setting
from the memory.
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Saving and Recalling Settings

Recalling the Standard Setting

44  Using the HP 8133A

The Standard Settings are stored in Memory 0 (zero).

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

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

SZtandard Setiing

2 i

to recall the standard
instrument setting from memory.




S

Saving and Recalling Settings
Table 4-1. HP 8133A Standard Settings (Memory 0)

Mode/Parameter Standard Setting
INT/EXT INTernal
Divide + 1
(FREQ/PERICD ) PERIOD 80,203 ns
Divide < 1
AMPLitude 0.20 V1
OFFSet 0.00 V
(DISABLE) Disabled
PULSE mode2
DELAY 0 ps
WIDTH 150 s
(AMPLHIGH) AMPLitude 0.10 V1
OFFSet 0.00 V
Disabled
(o) o
DATA/SQUAR SQUARewave -+ 1
PRBS mode
52 Bit data el e A P NN NN
NRZ mode
AMPLitude 0.10 V2
OFFSet 0.00 V
On (disabled)
or
(1) oft

Special Functions

Cable Compensation
Smooth Factor
Temperature Compensation

1
1
ON

1 The Standard amplitude settings are minimum values which are less than the specifled
minimum values. The corresponding Questionable Voltage bits in the Status Model (See
Figure 5-1) are therefore set after recalling the Standard Settings or *RST,

2 =1 for Option 003

3 Option 002
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Solving Parameter Conflicts

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:

® An error message is displayed explaining the conflict.

n The parameter LEDS of the conflicting parameters
flash.

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

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

= You can press to recall the last valid setting.

Example - Period/Width Conflict

If the current

to adjust the Width on
Tollowing message is displayed:

1:pfidth > Period
To solve the conflict do one of the following:
» Adjust the width back to a value < 300 ps.

B Press to activate the Period,
and adjust the period until it is greater than the width,

to recall the last valid setting.

B Press

Example - Output Level Conflict

4.6 Using the HP 8133A

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

l:High B.85Y lilow =-B6.09%

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



Solving Parameter Conflicts
Prpl < 8,1 % 1tlouwl B.28Y

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:
m Reduce the Low-level, as indicated by the arrow.
w Press to activate the High-level:
1iHigh! 8.85% FAmpl <B.1Y
and increase the High-level, as indicated by the arrow.
m Press twice to activate the Amplitude:
11fimpl] B.83Y Ampl <B.1Y

and increase the Amplitude, s indicated by the arrow,
untl itis > 0.1V,

(RECALL) to recall the last valid setting.

m Press

- Note ‘ If you activate the Offset using (OFFS/LOW)}:
Arpl < B.1 % 1:0ffs® G.B3Y

the * indicates that it is NOT possible to solve the
Amplitude conflict using the Offset parameter.

Setting the Frequency/Period

Using the Internal Clock

1. If necess
pressing
lights.

2. Press until the parameter you
want is shown in the display.

lect the INTernal elock source by
until the INTternal LED
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Setting the Frequency/Period

3. Use the :

Table 3-1 if you need information on the parameter
ranges.

Using an External Clock

Note d

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

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

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

The divided frequency must be > 83 MHz, and the
displayed Frequency/Period is always that of the
undivided external signal.

Setting the Output Levels

4.8 Using the HP 8133A

You he cutput levels of all channels, including

the cutput, either in terms of Amplitude and
Offs igh- and Low-levels. The level specifications
and voltage-windows are given in Chapter 7. The

HP 8133A will aiso tell you what the voltage limits are if
you reach them while adjusting a parameter.




Setting the Qutput Levels

T

High

oS fimel Juda

kow

Laval

Windaw Offzot

Level

TIITITTIITTTTTTII

Figure 4-1.
i . Output Levels: Amplitude, Offset, High- and
Lew-levels,

Using Amplitude and Offset

Press (AMPL/HIGE) until the Amplitude parameter i
active in the dispiay. .

2. Use the

—

keys to adjust the value,

3. Press to activate the Offset parameter in
the display.

4. Use the

s

keys to adjust the value,

Using High- and Low-level

1. Press until the High parameter is active in
the display.

) 2. Use the keys to adjust the value.

3. Press to activate the Low parameter in the
display.

4. Use the

keys to adjust the value.

Using the HP 8133A 4.9
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Generating Squarewaves

Generating Squarewaves

Using the:

410 Using the HP 8133A

You can generate a squarewave output signal with
variable output-l in he
output channels ]

#RIGGER' Channel has slightly slower edges, lower
amplitude capgbiﬁty (but a larger voltage window) than
; Channels, Refer to Chapter 7

capabilities.
Channe]l |Fregquency Dlvidelr Variable Delay
¥ X
x v
v x 1

1 Using 32 BIT DATA you can generate &
sgquarewave which can be delayed in steps

of 1 bit-period.

hannel

Synchronized to

1. Press until DIVIDE is selected.

2. ifyouw squarewave at a lower frequency than
the use the + keys to adj
the Divider parameter (or change the
frequency!).

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

4. Press to switch off the output Disable.

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



Using a

Generating Squarewaves

The output signai frequency is fixed at the
Frequency =32 so that 1 trigger per 32 Bit data
is generated. The rising edge of the trigger signal
is synchronized {o Bit 0 of the data, lagging it by
approximately 2 ns, see Figure 2-2.

[\

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

3. Press to switch off the output Disable.

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

Frequency.

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

3. If you want 1o limit the output levels to their current
levels, press to switch on Limited output mode.

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

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

6. Use if you want to complement the output
signal.

Using a PULSE/DATA Channel

SQUAR mode

1. Press until SQUAR is selected.

lower frequency than
R’ keys to adjust the

Divider parameter.

3. Set the output levels using and (OFFS/LOW).
See “Setting the Output Levels”.
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Generating Squarewaves

4-12  Usiag the HP 8133A

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

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

6. Use {DATA)if you want to invert the data.

DATA mode

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

8. 1f you want a squarewave at less than the TIi
frequency:

I keys to create a squarewave

\\\\\ 5

data pattern, refer to

Chapter 3 if nacegeary.

Lol P et

4. ¥ you want a squarewave at the
frequency:

5. Set the output levels using (AMPL/HIGH) and {CFF5/LOW).
See “Setting the Output Levels”.

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

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

8. Use if you want to invert the data.

keys to vary the timing
of the output signal in steps of 1 bit-period. (The 32
BIT DATA must be the active parameter on the display




Generating Non-sguarewave Pulses

Generating Non-squarewave Pulses

Absolute Width

Using a Channel in PULSE mode vou 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 mode which fixes
the Dutycycle at 50%, or program the 32 Bit data on the
Option 002 Channel in NRZ mode which
fixes the width-steps at 1 bit-period.)

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

1. Press until PULSE is selected.

The pulse frequency/period is fixed by the
(WIDTH/DCYE)
keys to set the pulse width,

2. Press until WIDTH is selected.

You can adjust the pulse width up to a maximuom of
10 ns or the current Period, whichever is the smaller.
With WIDTH selected th Ise width remains fixed

frequency.

4. Set the output levels using (AMPL/RIGH) and (OFFS/LOW).
See “Setting the Output Levels”.

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

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

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

Fixed Dutycycle'

4-14 Using the HP B133A

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:

i Variable Delay in PULSE mode
Channel 1 X
Channel 1 Cpt 601,002 and 003 +
Channel 2 Opt 008 X

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

1.

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

2. Press until DCYC is selected.

w

keys to sei the pulse duiycycie

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

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 OUTPUT/QOUTPUT

Disables as necessary.

. Use if you want to compiement the output

signal.

. Use if you want to vary the Delay

timing of the output signal, but this is only possible on
Chanmnel 1 with Option 001, 002 or 003.



Varying the Inter-channel Timing

Varying the Inter-channel Timing

You can vary the the delay/phase of the output signal

from a § channel. The range available depends on
the Channel number, installed options and the current
mode:

Variable Delay
SQUAR mode | PULSE mode
Channel 1 0 -~ 10 ns X
Channel 1. Opt 001,002 and 008] -5 - +16 ns -5—- +bns
Channei 2 Opt 003 0 ~10ns X

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

To set an absoluie channei-deiay, 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.

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

keys to set the channel delay.

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

Using the HP 81332 4-15



Varying the Inter-channel Timing

Fixed Phase

Skew

Note ‘

4.16  Using the HP 8133A

To set a phase delay:

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 is only
available in SQUAR mode.

eys to set the channel phase.

The phase range is limited 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 to

- 2w ’ - LTI o ver v paee)
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 brightly).

The SKEW parameter is always activated before the
tween DELAY and PHASE,

: keys to 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,

3. Press again until the DELAY, or PHASE,
paramefer is active again.

The SKEW delay is absolute. Like the DEL
it does not vary with the frequency of the ;
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Generating a PRBS

Generating Pseudo-Random Bit Sequences (Option 002)

You can use the hannel to generate a 27°-1
PRBS coenforming 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 automatically when you select PRBS
mode.

Using the HP B133A  4-17



Generating Repetitive Palse Patterns

Generating Repetitive Pulse Patterns

4-18 Using the HP B133A

You can use the Option 002
BIT DATA mode to program ata word, which
is repeated continuously, Using the HP-IB vou 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 until DATA mode is selected.

2. Press until 32 BIT mode is selected.

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

3. Choose the data format you need using the
key.

4. Check that DATA mode is switched on or off,

depending on whether you want to work with
inverted or normal data.

5. Use the - keys to edit the 32 Bit data
(Option 002)” in

pattern. Refer to “
Chapter 3 if necess

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

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

8. Press to switch off the QUTPUT/QUTPUT
Disables if necessary.




Generating a Burst of Pulse Patterns

Generating a Burst of Pulse Patterns

Note d

The Option 002
mode via the H

:FUNC2 BURS,n

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

A Channel supports a burst

mIn bui'st mode each data word starts with Bit 7 and
finishes with Bit 6,

m 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,
unless 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).

2. Program burst mode with the required number of
bursts :FUNCZ BURS,n.

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

3. 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.
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Generating a Burst of Pulse Patterns

Note ‘

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.

o

. To repeat the burst after it is complete, using the same
data:

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 is 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

Note d

4.201 Using the HP 8133A

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 a 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
T and finishes with Bit 6.

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

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




et

To generate a repeated burst of 32 Bit patterns, 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 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 and pauses:

:FUNC2 RBURS,n,p.

Selecting a mode, while the data is stopped, resets
the Data Output 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.

Using tha HP B133A 4-21
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HP 8133 A Programming Reference

Commoh Command Summary IEEE 488.2

Table 5-1.
HP 8133A TEEE 488.2 Common Command

Summary

| Command | Parameter Description

*CLS - Clear the status structure

*ESE < 0~256> |Set the Event Status Register Mask

*ESR? . —  |Read the Event Status Register

*IDN? - Read the Instrument’s [dentification stying

*LRN? — Read the complete Instrument Setting

*OPC - Set the Operation Complete bit when all pending

actions are complete
*OPT? — Read the installed options
*RCL <0-~20> 1Recall a complete Instrument Setting from
memory

*RST — Reset the instrument to standard settings

*SAV <1-20> |Save the complete Instrument Setting to memory

*SRE <0-256> (Set the Service Request Enable Mask

*STB? —_ Read the Status Byte

*TST? — Execute instrument’s self-test

*WAI - Wait until all pending actions are complete
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SCPI Command Summary

SCPI Command Suwmmary

Table 5-2. HP 8133A SCPI Command Summary

Command Parameter Description
:DIAG
:CHANnRel[1}2]
:CABLecomp(?] |Integer Set/read channel cable compensation
:8MCothshape|?] | Integer Bet/read channel smooth factor
TEMPCAL[?] ON|OFF|HOLD Set/read temperature calibration mode
1DIGital{2)
[:STDMulus}
:PATTern
[:DATRY{?] <data> Set/read 32 Bit data for Opt 002
1BIGNal '
:FORMat[?] RZ|NRZ Set/read data format for Opt 002
:POLarity[?] NORMal|COMPlement{INVerted | Set/read data sense for Opt 002
:DISPiay
[:WINDow]
[:STATeL[?) ON|OFF|1]0 Set/read frontpanel display state
TEXT
[:DATR] < string> [,-1] Display &<string>>(,-1 = Flashing)
:MEASure
:FREQuency? Reed timebase frequency
:PERiod? Read timebase period
TEMPerature? Read instrument temperature
:OUTPut
[0]2]:DIVider[?] | Numerie|MIN|MAX Set/read channel frequency divider
10]:80URee{?] PERiodic|BITStream Set/read trigger source mode
10]1]2][:STATe]{?] [ON|OFF|1]0 Set/read channel outputs on and off
:NEG[?] ON|OFF|1]0 Set/read channel GUIPUT on and off
:POS[?] ON|OFF|1|0 Set/read channel QUTPUT on and off

5-2 HP 8133A Programming Reference
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SCPI Command Summary
Table 5-2. HP 8133A SCPI Command Sammary {continued)

Command Parameter Description
[:80URce]
:FUNCGtion{1j2}
[:SHAPe][?] PULSe|SQUARe| DATa | BURSt|RBURS? | Set/read channel mode
IFREGQuency
[:CW|:FTXed][?] Numeric| MIN|MAX Set/read internal clock frequency
:PHASe[1[2][7] Numeric| MIN|MAX, Set/read channe] phase
{:PULSe]
:DCYCle[1)2]{7] Numeric|MIN|MAX * Set/read channel dutycycle
:DELay[1]2](?) Numeric| MIN|MAX Set/read channel delay
:DESKew([12][?] |Numeric]MIN[MAX Set/read channel deskew
1DHOLA[12][7) DELay|PHASe Hold Delay|Phase fixed with varying frequency
:HOLD(1|2][%1 WIDTh|DCYCle Hold Width|Dutycycle fixed with varying frequency]
‘PERiod[?] NumericjMIN|MAX Set/read internal clock period
:POLarity[1]2}[?] | NORMal|COMPlement|NVerted Set/read channel polarity
‘WIDTh{1)2}{7] Numeric| MIN|MAX Set/read channel width
VOLTage
[0j2|2][:LEVe]]
[:IMMediate]
{:AMPLitude){?] | Numeric| MIN|MAX Set/read channel amplitude
10FFSet[?] Numerie| MIN|MAX Set/read channel offset
‘HIGH[?] Numeric|MIN|MAX Set/read channel high-level
:LOW[7 Numeric| MIN|MAX Set/read channel low-level
[1]2):LIMit
[:AMPLitude]? Read amplitude limit
:OFFSet? Read offset limit
‘HIGH? Read high-level limit
:LOW? Read low-level limit
STAT[?] ON|OFF}1j0 Set/read limited output mode on and off.
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SCPI Command Summary

Table 5-2.
HP 8133A SCPI Command Summary (continued)
Command Parameter Description
:STATus
:OPERation
EVENt)?

Read Operation event register

Read Operation condition register

Set/Read Operation enable register

Set/Read Operation negative-transition register

:CONDition?
:ENABle[?] Numeric
:NTRensition[?] | Numeric

:PTRansition[?] |Numeric |Set/Read Operation positive-transition register

:PRESet Clesr end preset status groups
:QUEStionable
[:EVENt]? Read Questionable event register
:CONDition? Read Questionable condition register
:ENABle[?] Numeric

Set/Read Questionable enable register

:NTRansition[?] |Numeric |Set/Read Questionable negative-transition register

:PTRansition]?] {Numeric
:VOLage
[:EVENt]?
:CONDition?
:ENABIle(?] Numerie
:NTRansition[?} | Numeric
:PTRansition{?} { Numeric

Set/Read Questionable positive-transition register

Read Questionabie Voltage event register

Read Questionable Voltage conditjon register

Set/Read Questionable Voltage enable register

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

‘FREQuency
[:EVENt]? Read Questionsble Frequency event register
:CONDition? Read Questionable Frequency condition register
:ENABle[?] Numeric

Set/Read Questionable Freguency enable register
Set/Rezd Questionable Frequency negative-transition register|
Set/Read Questionable Frequency positive-transition register

:NTRansition[?} | Numeric
:PTRansition[?] | Numeric
:MCNotony

[FEVENt]?

:CONDition?
:ENABIle[?] Numeric
:NTRansition[?] | Numeric

Eead Questionable Monotony event register
Read Questionable Monotony condition register
Set/Rerd Questionable Monotony enable register

Set/Read Questionable Monotony negative-transition register
;PTRansition[?] | Numeric

Set/Read Questionable Monotony positive-transition register
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Status Model

Table 5-2,
HP 8133A SCPI Command Summary
{continned)
Command Parameter Description
SYSTem
ERRor? Resd error queue
:KEY([?] Numeric Simulate key press or read key queue
:PRESet *RST without changing display state
BET[?] Block data Set/read complete instrument setting
VERSion? | Read SCPI complisnce version
:TRIGger .
:ECOuNt{?} | Numeric|MIN|MAX |Set/read the External Input Divider
:50URce(?) | IMMediate| EXTernal | Set/read Timebase mode internel or external|
[:STARY] | Enzble Start/Stop input
STOP Disable Start/Stop input
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Status Model

5-8

Overview

GUESt ionabie: VOLTage

Trigger Low Rangs
Trigges High Rangs
*Trigger Fmpl Ramge
Chan.l Low Range
Chan.1 High Range
#Charn,1 Ampl Range
Chan.2 Low Range
Chan.2 High Range
#Chan.2 Ampl Ranrge

Frequency Range
PLL Umiocked
Ext.Ref.Missing

QUESt ionabie: MONatany

Frequency

Chan.l HWidth
Than, 1 Delay
Char. ! FAmplitude
Chan.2 Width
Char.2 Delay
Chan.2 fmalitude

Operation Complete

Query Error

Davice Dependent Error
Execution Error
Command Error

Pouwer On

QUESt ionable Status

'-D'JJ\IU\U'IA(HTU—'GI

OPERation Status
(NOT USED}

mmumu}Amm-—mI

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

UL ALE LATARE LA ALRAL

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.

The HP 8133A hag a status reporting system conformin

© Condition Transition Event Enable
Register Filtzrs Register Register

. an
Firmware
condition

Hardwara, ‘ : \ Summary
d i @ Bit

i

éJ_ 1 Latched
PTR NTR

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.

Transiﬁon Filters

Transition filters are used to detect changes of state in
the condition register and set the correspending 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

Status Byte

Enable register

The enable register defines which bits in an event register
are included in the logical OR into the surnmary 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.
HP 8133A Status Groups - Registers Used
Status Group . Begisters in Group
CONDition | NTR | PTR | EVENt | ENABie
QUEStionable:VOLTage + v |V v v
QUEStionable:FREQuency v v vV v
QUEStionable:MONotony B X % v Y/
QUEStionable X x | % v +/
OPERation X X X X X
Standard Event Status x x | x| | R
Statns Byte % X X \/3 \/4

1 Use *ESR? to query.

2 Use #ESE to set,*ESET to query
3 Use #STB? to query :

4 Use *SRE to set, *SRET to query

The status byte summarizes the information from all
other status groups. The summary bit for the status

byte actually appears in bit 6 (RQS) of the status byte.
When RQS is set it generates an SRQ interrupt to the
controller indicating that at least one instrument on the
bus requires attention. You can read the status byte using
a serial poll or *STB?,

5.8 HP 8133A Programming Reference
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Standard Event Status Group

Status Model

Table -4, Status Byte bits

Bit

Description

Unused, always G

Unused, always ¢

Unused, always 0

QUESTionable Status Summary Bit

MAV - Message AVailable in cutput buffer

Standard Fvent Status summary bit

RQS ~ ReQuest Sexvice

3 o o | [0 [ |- O

OPERation Status summary Bit, unused

Table 5-5.

Standard Event Status Group bits

Bit Description

Operation Complete, set by "OPC

Unused, always

Query Error

Device Dependant Error

Execution Error

Command Error

Unused, always 0

1 | |on | j@ [N |~ | O

Power On
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OPERation Status Group
This Status Group is not used in the HP 8133A.

Table 5-6. OPERation Status Group bits

2

Description

Unused, always 0

Unused, always 0

Unused, always 0

TUnused, always 0
Unused, always 0
Unused, always 0

Unused, always 0

Unused, always 0

Unused, always 0

© 0 |= |3 e e WD - O

Unused, always 0

t
=]

Unused, always 0

=
-

Unused, always 0

[
[ ]

Unused, always 0

—
W

Unused, always 0

o
E

Unused, abways 0
Always 0

=
(2]
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Table 5-7. QUEStionable Status Group bits

Bit QUEStionable VYOLTage FREQuency MONOtony

0 | VOLTage Summary Bit Trigger Low Frequency Range | Frequency

1 | Unused, atways 0 Trigger High PLL Unlocked Chan 1 Width

2 | Unused, always 0 Trigger Amplitude | Ext.Ref Missing |Chan 1 Delay

3 | Unused, always 0 Chan 1 Low Unused, always O|Chan 1 Amplitude
4 {Unused, always 0 Chan 1 High Unused, always 0| Chan 2 Width

5 | FREQuency Summary Bit| Chan 1 Amplitude | Unused, always 0| Chan 2 Delay

6 ] Unused, always 0 Chan 2 Low Unused, always 0| Chan 2 Amplitude

7 | Unused, always 0 Chan 2 High TInused, always Q| Unused, always 0
8 {Unused, always 0 Chan 2 Amplitude { Unuged, always 0| Unugsed, always 0
9 | MONotony Suramary Bit | Unused, always 0 | Unused, always 0} Unused, always 0
10 | Unused, always Unused, siways 0 { Unused, always 0} Unused, always 0
11 | Unused, always 0 Unused, always 0 | Unused, always 0] Unused, always 0
12 | Unused, a‘fwayQ'd Unused, always 0 | Unused, always 0| Unused, always 0
13 | Unused, always 0 Unused, always 0 | Unused, always 0} Unused, always 0
14 | Unused, always 0 Unused, always 0 | Unused, always 0] Unused, always 0
15 | Always 0 Always 0 Always 0 Always 0

HP B133A Programming Referance 5-11
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Command Dictionary

Form

Parameter
Parameter Suffix

Functional Coupling

Value Coupling

Range Coupling

*RST value

Specified Limits

The following reference sections list the HP 8133A
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 ? to the command
if necessary.

Event The command performs a one-off action.

The type of parameter, if any, accepted by the command.
The sﬁfﬁxes 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 specified limits of a parameter. These are used when
MIN and MAX are programmed, unless the current valid
range is limited by other coupled parameters.
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Absolute Limits

Example

Status Model

Some parameters can be programmed beyond their
specified limits.

Example programming statements which assume:

» HP BASIC 5.0/5.1/6.1
m HP-IB Interface Select Code = 7
@ HP 8133A HP-IB Address = 13
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:DIAG:CHANRel[1|2):CABLecomp
Form  Set & Query
Parameter Integer

*RST value 1
Limits 1-5

Description This command programs the channel Cable Compensation
Factor (see “Special Functions” in Chapter 3). The factor
is stored and recalled as part of the instrument 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:CHAN1:CABL 1" Setthe Cable Compensation for
Channel Ito 1.
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:DIAG:CHANnRel[1]2}:SMOothshape

:DIAG:CHANnRel[1|2]:SMOothshape

Form
Parameter

*RST value
Limits

Description

Example

OUTPUT 713;":DIAG;CHAN1:SMD 1"

Set & Query

Integer

1-56

This command programs the channel Smooth Factor (see
“Special Functions” in Chapter 3). The factor is stored
and recalled as part of the instrument 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.

Set the Smooth Factor for Chan-
nel 1o 1.
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DIAG:TEMPCAL
Form
Parametier

*RST value

Description

Example

Set & Query

ON|OFF{HOLD
ON

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

With temperature calibration 0¥, 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

to 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

OUTPUT 713;":DIAG:TEMPCAL HOLD" Set the Temperoture Calibra-

téion mode to Hold.
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:DIGital[2][:STIMulus):PATTern{: DATa]

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

Form

Parameter

*RST value

Example

Set & Query

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><char2><chard3><chard>

32 byte format
#232<char(><charl><char2>....<char31>

4 bytes with the binary value 00010001

This command is used t0 program the 32 Bit Data for the
optional Channel 2 (Option 002).

Using the 4 byte format parameter the ASCII values of
the 4 characters are used to fill the 32 Bit data. The MSB
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 L3SB of each
character’s ASCII code is used to fill the 32 Bit data. In
this format, you can use the ASCII characters ‘0" and °1’
to set the data.

All the following commands set the 32 Bit data to
01000001010000010100000101000001

QUTPUT T713;":DIG:PATT #14AAAA"
QUTPUT 713;":DIG:PATT #23201000001010000010100000101000001"
OUTPUT 713;":DIG:PATT #14"&CHR$(65)&CHR$ (65)&CHR$ (65)&CHRS (65)
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:DIGital[2][:STIMulus]:SIGNal:FORMat

Format
Parameter
Range Coupling
*RST value

Description

Example

Set & Query
RZ|NRZ

Period, Frequency

NRZ

ed to program the data format for the

optional } Channel 2 (Option 002).

RZ Return to Zero. A pulse of 50% dutycycle
is generated for each ’1’ in the data.

NRZ Non Return 1o Zere. A pulse of 100%
dutycycle is generated for each '1’ in the
data.

OUTPUT 713;":DIG:SIGN:FORM NRZ" Set Data formaot to NRZ
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:DIGital[2][:STIMulus]:SIGNal: POLarity
I R

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

Form  Set & Query
Parameter NORMal|COMPLement{INVerted

*RST value NORMal

Description  This command i

rogram the data polarity for
the optional : £A Channel 2 (Option 002). The
32 Bit Data pattern is logically inverted, that is, 1s are
replaced with 0s and vice versa.

Note This is not the same as the
d [:S0URce] [:PULSe] :POLarity[1]2]
command, which physically inverts the signal hy
3 swapping the OUTPUT and OUTPUT signals.

Example
OUTPUT 713;":DIG:SIGN:POL INV" Logically invert the 32 Bit data

et
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:DISPlay[: WINDow][:STATe]
Form  Set & Query
Parameter ON|OFF|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 :SYSTem:PRESet
to perform an *RST without switching the display back
on.

Example
OUTPUT 713;":DISP OFF" Switch off the frontpanel diplay
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:DISPlay[:WINDow]:TEXT[: DATa]

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

Form

Parameter

Description

Example

Set
“String” [, Attribute]

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 Atfribute parameter is set to -1, the
message blinks on the display.

OUTPUT 713;":DISP:TEXT";CHR$(34);"Measure rise-time on scope"CHR$(34);", -1"
Flash ‘message on frontpanel display
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: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
(:TRIGger:SOURce IMMediate) the frequency returned
is the measured internal clock frequency (not the
programmed value). In external mode (: TRIGger:S0URce
EXTernal} the frequency 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 zero is
returned.

The query does not return a value framediately, but
waits for the internal frequency counter to complete its
next measurement cycle. This can take from 0.3 to (.6

seconds.

QUTPUT 713;":MEAS:FREQ?"
ENTER 713;F$
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:MEASure: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:S0URce 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 zero is returned.

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

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

Form
*RST value

Description

Example

Query
Not applicable.

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

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

QUTPUT 713;":MEAS:TEMP?"
ENTER 713;T$
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N

:OUTPut[0|2]:DIVider

:0UTPut[0|2}:DIVider

Form
Parameter
Parameter Suffix

*RST value

Specified Limits

Description

Set & Query
Numeric|MIN[MAX

No suffix allowed

sy

Command | Valid dividers
:0UTPutd:DIVider | 1,2,4,8,16,52,84

:0UTPut2:DIVider{ 1,2,4,8,16,32

Not Available Not Avaiiable

:OUTPut2:DIVider) 1,2,4,8,16,32,64

1 Option 002 only
2 Option 003 only

This command is used to program the frequency divider
r of the trigger and output channels. The
channe] is always referenced by Channel

The Trigger Channel Output frequency is divided

when the Trigger Channel is in Divided mode only
{:0UTPutC:S0URce PERiodic). You can program the
divider in BIT 0 mode (:0UTPut0:30URce BITstreanm)
but it will have ne effect until you select Divided trigger
mode,

A channel frequency is

arewave mode only

([:50URce] : FUNCtion2{ :SHAPe] SQUare). You
can program the Channel 2 divider in Data mode
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:0UTPut[0|2):DIVider
([:30URce] :FUNCtion2[:SHAPe] DATa2) but it will have

no effect until you select Squarewave mode.

Example

QUTPUT 713;":0UTPO:DIV 8" Set Trigger Output Divider to
8
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:OUTPut[0]:SOURce

:0UTPut[0]:SOURce
Form
Parameter

*RST value

Description

Example

Set & Query

PERiodic|BITStream

PERiodic

This command programs the Trigger Channel source

mode.
PERiodic

BITStream

This corresponds to DIVIDE mode on
the frontpanel. The Trigger Source is
the internal clock, and a trigger pulse is
generated every clock period, unless the
Divider parameter has been programmed
to vaiue oiher than i. The trigger signai
always has 50% nominal dutycycle.

This corresponds to BIT (0 mode on the
frontpanel. The Trigger Source is the
32 Bit Data stream o _
Channel 2 (Option 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
PERiodic divided-by 32 trigger, which is
not synchronized to a particular Bit in
the 32 Bit data.

OUTPUT 713;":QUTP:SOUR BITS" Syncronizethe Trigger Output

signal to the 32 Bit data
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:0UTPut[0|1|2]:[:STATe]
Form  Set & Query
Parameter ON|OFF|1j0

*RST value OFF

Description  This command switches the channel output on or
off. Channel 0 is the hannel. For output

charmels 1 & 2, both OUTPUT and OUTPUT are switched
simultaneously. In query form, OFF is returned only

if both OUTPUT and OUTPUT are off (They can be
controlied seperately from the frontpanel, or by adding
:P0OS or :NEG to the command. refer to the next
sections).

Example ‘
OUTPUT 713;":0UTP1 ON" Switch on Channel 1 outputs

5.28 HP 8133A Programming Reference



-t

:0UTPut[1|2]:[:STATe]:NEG

:0UTPut{1|2]:[:STATe]:NEG

Form
Parameter

*RST value

Description

Example

Set & Query
ON|OFF|1i0

OFF

This command switches the channel 1 or 2 OUTPUT on or

off.

QUTPUT 713;":0UTP1:NEG OFF" Switch off Channel 1 OUTPUT
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:0UTPut[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|BURSE, <numl>/RBURS,
<numl>, <pum2>

*RST value

Channels - PULSe
Channel SQUare

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

Channel Ontput Medes (Fanctions)
Channel 1 PULSe,5QUare

Channel 21 PULSe,5QUare

Channel 22 | SQUsre, DATs, BURSt, RBURSt

1 Option 003 only
2 Option 002 only

PUL3e Pulse mode on a

SQUare Squarewave mode on a

PRBS PRBS Data mode on
channel.

DATa 32 Bit Data mode on a
channel.

BURSt Burst mode on a
This mode is not
Jrontpanel. 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]

RBURst

Example

OUTPUT 713;":FUNGC2 DATA" Swiich

5.32 HP 8133A Programming Reference

Repeated Burst mode on
channel. This mode is not selectable
Jrom the fronipanel. 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.

2to 32 Bit Da



[:80URce]:FREQuency[:CW|:FIXed]

[:SOURce]:FREQuency[:CW

:FIXed]

Form Set & Query
Parameter Numeric/MIN|MAX
Parameter Suffix Hz with engineering prefixes, or MHZ for Megahertz.

Functional coupling Programming the signal frequency, or period, also
executes :TRIGger:S0URce IMMediate to select the
internal clock,

Value coupling Period = _
Frequency

Range coupling 'Width, Dutycycle, Phase and Pulse/Data mode selection
*RST value 33.0E6 Hz

Specified limits 33E6 - 3E9 Hz

Sy

Absolute limits 31.3E6 - 3.5E9 Hz

Description This command programs the int

also selects the internal clock as
already selected.

frequency, and
if it is not

Example

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

S
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[:SOURce]:PHASe[1|2]

Form

Parameter

Parameter suffix

Functional coupling

Value coupling

Range coupling
*RST value

Specified limits
Absolute limits

Description

Example

Set & Query
Numeric/MIN|MAX

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

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

Phase ;
Delay = 350 x Pertod
Skew
0.0

+3600°, constrained by delay and period limits.
+3600°, constrained by delay and period limits.

This command programs the pulse phase on a PUISE
channel.

DUTPUT 713;"PHAS1 -180" Set Channel 1 phase delay to

-180°
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[:SOURce][:PULSe]:DCYCle[1|2]

[:SOURce][:PULSe]:DCYCle[12]

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
[:S0URce] [:PULSe] : HOLD DCYCle so that the pulse
dutycyecle is held constant when the signal frequency is
changed.

Dutycycle

Width = 100

% Period

Frequency, Period

0.5 (derived from Width and Period)

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

o

This command programs the pulse dutycycle on a FHL
channel.

QUTPUT 713;":DCYC1 66" Set Channel 1 Dutycycleio 66%

HP 8133A Programming Reforence 5-35



[:SOURce][:PULSe]:DELay[1|2]
Form  Set & Query

Parameter Numeric/MIN[MAX .
Parameter suffix S with engineering prefixes

Functional coupling Programming the pulse delay also executes
[:S0URce] £:PULSe] : DHOLD DELay so that the pulse delay
is held constant when the signal frequency is changed.

Value coupling Phase = M x 360
Period

Range coupling Skew
*RST value 0.0

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

Pulse mode | SQUARe mode

1 or 2 {Opt 003) NoDelay | OE-2-10E9S
1 (Opt 001,002 or 008)|-5E-0 - 6E-9 5{-5E-9 - 1589 5

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

Pulse mode SQUARe mode

1 or 2 {Opt 003) No Delay QE-9 - 10E-8 §
1 (Opt 001,002 or 003)-5.2E-9 - 5.2E-9 §]-5.2E-9 - 16E-5 §
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Deseript

I..I.P!J

ion

Example

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

This command programs the pulse delay on
channel.

QUTPUT 713;":DEL1 BO0OPS" Set Channel 1 Delay to 500 ps
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[:SOURce][:PULSe]:DESKew][1|2]
Form  Set & Query
Parameter Numeric|MIN|MAX
Parameter suffix S with engineering prefixes
Range coupling Delay, Phase

*RST value 0.0

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

Description‘ This command programs the skew parameter on
channel. 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.

Example

OUTPUT 713;":DESK -158PS" Sef Chamnel 1 Deskew to -155
ps
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[:SOURce)[:PULSe}:DHOLA[1/2]

[:SOURce][:PULSe]:DHOLA[1/2]

Form
Parameter

Functional coupling

*RST value

Description

Example

Set & Query
DELay|PHASe

If you program the puise delay, or pulse phase, the
corresponding DHOLG command is also executed, tc make
sure that the last programmed parameter is held fixed
when the frequency is changed.

DELay

This command defin hether the pulse delay or the
pulse phase of a PHESE channel is held constant when
the signal frequency is changed.

OUTPUT 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 Iast programmed parameter is held fixed
when the frequency is changed.

*RST value WIDTh

Description This command defines whether the pulse width or the
puise dutycycle of a channel is held constant
when the signal frequency is changed.

Example
QUTPUT 713;":HOLD1 DCYC® Hold Channell Dutycycle fived
when frequency varies
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[:SOURce][:PULSe]:PERiod

[:SOURce][:PULSe]:PERiod
Form  Set & Query
Parameter Numeric|MIN|MAX
Parameter Suffix S with engineering prefizes.

Functional coupling Programming the signal period, or frequency, also
executes :TRIGger :S0URce IMMediate to select the
internal clock.

Value couplin ' -
pimg Frequency Beoriod

Range coupiing  Width, Dutycycie, Phase and Pulse/Data mode selection
*RST value 30.303 ns

Specified limits 333E-12 - 30.303E-9 S

Absolute limits 286E-12 - 31.949E-9 S

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

Example

QUTPUT T713;":PER T50PS" Select Internal clock with pe-
riod 750 ps
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[:SOURce][:PULSe]:POLarity[1]2]

Form
Parameter

*RST value

Description

Note i

Example

Set & Query
NORMal|COMPlement|IN Verted

NORMal

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

This is not the same as the
:DIGital[2] [:STIMulus] :SIGnal:POLarity
hich logically inverts the 32 Bit data on

Channel 2 by swapping 1s with Os and

OUTPUT 713;":POLL INV" Invert the Channel I outpuls
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[:SOURce][:PULSe}: WIDTh[1|2]

[:SOURCce][:PULSe]: WIDTh[1|2]
Form  Set & Query
Parameter Numeric/MIN[MAX
Parameter suflix ‘s with engineering prefixes

Functional coupling Programming the puise width also executes
[:S0URce] [:PULSe] : EOLD WIDTh so that the pulse width
is held constant when the signal frequency is changed.

Value coupling Dutyeyele = Wzd.th x 100
Period

Range coupling' Frequency, Period
*RST value 150E-12
Specified limits 150E-12 - 10.5E-9 S or (Period — 150E-12) S

Absolute limits 0E-12 - 10.5E-9 S or Period S

Description  This command programs the pulse width on a §
channel.

Example

QUTPUT 713;":WIDT1 INS" Set Channel I pulse-width to 1
ns
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[:SOURce]: VOLTage[0|1 |2][:LEVe1][:IMMediate][:AMPLitude]
Form  Set & Query |
Parameter Numeric/MIN|MAX
Parameter suffix ¥ with engineering prefixes.

Value coupling i - Offset + Amp;itude

Amplitude
2

Low = Of fset —

Range coupling  Offset

*RST value

Specified limits TRIGGER Channel(0) . 05-18V
PULSE Channel (1]2) 03-30V
PULSE\DATA Channel (2) 0.3-3.0V

Absolute limits

Description This command programs the amplitude of the output
signal.

Example

OUTPUT 713;":VOLTO 1V" Set Trigger Output amplitude
oIV
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[:SOURce]: VOLTage[0|1/2]{:LEVel][:IMMediate]:OFFSet

[:SOURce]:VOLTage[0|1|2][:LE Vel][:IMMediate]:OFFSet

Form
Parameter
Parameter suffix

Value coupling

Range coupling
+*RST value

Specified limits

Absolate limits

Description

Example

Set & Query

Numeric/MIN|MAX

V¥ with engineering prefixes.

High = Of fset + w

Low = Of fset — Amp;ztude

Amplitude

0.0

TRIGGER Channetl (0) 375 -3.75V

PULSE Channel (1(2) -1.85-3.85V

PULSEADATA Channel (2) -1.85-3.86 V

hannel (0) -3.9-39V
nel (1|2) 2.95-3.95V
Channel (2) -2.95-3.95V

This command programs the offset of the output signal.

QUTPUT 713:":VOLTO:0FFS -100MV" Set Trigger Output offset to -

100 my -
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[:SOURce]:VOLTage[0{1|2][:LE Vel][:IMMediate]:HIGH

Form
Parameter
Parameter suffix

Value coupling

Set & Query

Numeric|MIN|MAX
V with engineering prefixes.

Amplitude = High — Low

Offset = Hzghz— Low

Range coupling Low-level

*BST value ' Channel () 0LV

] annel (1|2) 0.05V

Channel (2) 0.05V
Specified limits TRIGGER Channel (0) -3.5-40V
PULSE Channel (1}2) 2.9-40V
PULSE\DATA Channel (2) -29-40V
Absolute limits hannel (0) -3.8-40V
Channel (1]2) 2.9~-40V
29-40V

Channel (2)

Description  This command programs the high-level of the output

signal,

Example

OUTPUT 713;":VOLT1:HIGH -200MV" Set Channel 1 High-level to -

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

Form
Parameter
Parameter suffix

Value coupling

Range coupling

*BST value

L L

Specified limits

Absolute limits

Description

Example

Set & Query

Numeric{MIN|MAX

[:SOURCce]:VOLTage[0|1|2][: LEVel][:IMMediate}:LOW

V with engineering prefixes.

Amplitude = High — Low

High — Low

Of fset = 5

High-level .

Channel ()

TRIGGER Channel (0)
PULSE Channel (1]2)
PULSE\DATA Channel (2)

Channel (0)
annel (1|2)
Channel (2)

"0.1 ‘VT
-0.06V
-0.056 V

-40-35V
-2.0-39V

-20-39V

-4.0-38V
-3.0-39V

-3.0-3.9V

This command programs the low-level of the output

signal.

OUTPUT 713;":VOLT1:LOW ~1V" Set Channel I Low-levelto -1 V
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[:SOURce]:VOLTage[1/2]:LIMit{: AMPLitude]?
Form  Query
*RST value 3.3V

Description  This command reads the current setting of the
amplitude limit. The result is only meaningful
if Limited output mode is currently on
{[:SOURce] : VOLTage[1]2] :LIMit :STATe ON).
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[:SOURce]: VOLTage[1)2): LIMit:OFFSet?

[:SOURce]:VOLTage[l | 2]:LIMit:OFFSet?
Form Query

*RST value 395V

Description This command reads the current setting of
.the offset limit. The result is only meaningful
if Limited output mode is currently on
([:S0URce] :VOLTage[1[2] :LIMit:STATe ON).
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[:SOURce]:VOLTage[1|2]:LIMit:HIGH?
Form Query

*RST valne 4.0V

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

[:SOURce]:VOLTage[1|2]:LIMit:LOW?
Form Query

*RST value 3.0V

Description  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 :STATe ON).
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[:SOURce]:VOLTage[1|2}:LIMit:STATe

Form
Parameter

*RST value

Description

Example

Set & Query
ON|OFF|1]0
OFF

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-level
parameters. You cannot program the output-levels
beyond these temporary limits, until you switch off
Limited output mode. The limits apply whether you
program High/T.ow levels or Amplitude/Offset lavels,

OUTPUT 713;":VOLT1:LIM:STAT ON" Swiich on Channel 1 Limited

output mode
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:STATus:OPERation

:STATus:OPERation

This command tree accesses the O0PERation status group.
The GPERation status group is not used by the HP 8133A,
therefore this command tree is redundant.

‘ :STATus:OPERation[:EVEN{t]?
:STATws:OPERation:CONDition?
:STATus:OPERation:ENABIe

:STATus:OPERation:NTRansition

:STATne:OPERation:PTRansition

- a L L A A AR
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:STATus:PRESet

Form Event

*RST value Not Applicabie

Description This command

m Clears all status group event-registers

m Clears the error queune

m Presets the status group enable-, PTR-, and
NTR-registers as follows:
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Status Group Register| Preset value
OPERztion | ENAEle | 0000000000000000
PTR 0111311111111111
NTR 00000000DONOONNG
QUEStionable ENABIe | 0080006000000000
PTR 01311111112111111
NTR GO00000000000060
QUEStionable:VOLTage ENARBle {0111111113111311
PTR 0111111113111111
NTR 0000000000000000
QUEStionable:FREQuency | ENABle {0111111111111111
PIR 0111111311111111
NTR O000000000000000
QUEStionablesMONotony |ENABle |0111111111111111
PTR 0111111111111111
NTR 0000000000000000




:S'I‘ATus:QUEStionable

:STATus:QUEStionable

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

the surmumary bits from the QUEStionable:VOLTage,
:FREQuency and :MONotony status groups, as shown in

Figure 5-1.

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

:STATus:QUEStionable[:EVENt]?
Form
*RST value

Description

:STATus:QUEStionable:CONDition?
Form
*RST value

Description

:STATus:QUEStionable:ENABIle
Form
Parameter
*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 QUEStionable status
group. The HP 8133A does not use the
condition register of the QUEStionable
status group, see Table 5-8, therefore
this command 1s redundant.

Set & Query
Numeric

Not affected by *RST
0 - 32767
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:STATus:QUEStionable

Deseription

:STATus:QUEStionable:NTRansition

Form
Parameter
*RST value
Specified limits

Description

:STATus:QUEStionable:PTRansition

Form
Parameter
*RST value
Specified limits
Description

555 HP B133A 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
QUEStionable status group. The

HFP 8133A does not use the transition
registers of the QUEStionable status
group, see Table 5-3, therefore this

Set & Query
Numeric

Not Applicable
0-32767

This command sets or gueries the
positive-transition register in the
QUEStionable status group. The

HP 81334 does not use the transition
registers of the QUESt{onable status
group, see Table 5-3, therefore this
command ts redundant.



i

:STATus: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
against their specified ranges.

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

:STATus:QUEStionable: VOLTage[:EVENt}?

Form
*RST value

Description

Query
Not Applicable

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

:STATus:QUEStionable: VOLIage:CONDition?

Form
*RS8T value
Description

Query
Not Applicable

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

:STATus:QUEStionable: VOLTage:ENABIle

Form
Parameter
*RST value
Specified limits

Description

Set & Query
Numerie

Not Applicable
0 - 32767

This command sets or queries
the enable register in the
QUEStionable: VOLTage status group.
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:STATus:QUEStionable: VOLTage

:STATus:QUEStionabie: VOLIage:NTRansition

Form
Parameter
*RST value
Specified Hmits

Description

Set & Query
Numeric

Not Applicable
0-32767

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

:STATus:QUEStionable: VOLIage:PTRansition

Form
Parameter
*RST value
Specified iimits

Description
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Set & Query
Numeric

Not Applicable
0-32767

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



:STATus:QUEStionable:FREQuency

) :STATus:QUEStionable:FREQuency

This commangd 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 th External Input.
The following commands are used to access the registers
within the status group:

:STATus:QUEStionable:FREQuency[:EVENt]?

Fprm Query

*RST value Not Applicable

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

:STATus:QUEStionable:FREQuency:CONDition?

Form Query
*RST value Not Appiicable
Description This command reads the

condition register in the
QUEStionable:FREQuency status
group.

:STATus: QUEStionable:FREQuency:ENABIle

Form Set & Query
Parameter Numeric
*RST value Not Applicable

Specified limits 0 - 32767
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:STATus:QUEStionable:FREQuency

Description This command sets or queries
the enable register in the
QUEStionable: 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.

:STATus:QUEStionable: FREQuency:PTRansition

Form Set & Query

Parameter Numeric

*RST value Not Applicable

Specified limits (-32767

Description This command sets or queries the

positive-transition register in the
QUEStionable:FREQuency status
-group.
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:STATus:QUEStionable:MONotony

:STATus:QUEStionable:MONotony

This command tree accesses the QUEStionable:MONotony
status group. The QUEStionable:MONotony status group
monitors the frequency, width, delay and amplitude
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 ihe aciual output frequency to
decrease slightly. The range boundaries also vary with
temperature, and a significant temperature change could
cause the instrument to 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 foliowing cormmands are used to access the registers
within the status group:

:STATus:QUEStionable:MONotony[: EVENt)?

Form Query

*BST value Not Applicable

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

:STATus:QUEStionable:MONotony:CONDition?

Form Query
*RST value Not Applicable
Description This command reads the

condition register in the
QUEStionable:MONotony status
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:STATus: QUEStionable:MONotony

group. The HP 8133A does noi

use the condilion register of the
QUEStionable:MONotony status group,
see Table 5-3, therefore this command
ts redundant.

:STATus:QUEStionable:MONotony:ENABIle

Form
Parameter
*RST value
Specified limits
Description

Set & Query
Numeric

Not Applicable
0 - 32767

This command sets or queries
the enable register in the
QUEStionable:MONotony status group.

:STATus:QUEStionable:MONotony:NTRansition

Form
Parameter
*RST value
Specified limits

Description
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Set & Query
Numeric

Not Applicable
0-32767

This command sets or queries the
negative-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
is redundant.



:STATus: QUEStionable:MONotony

:STATus:QUEStionable:MONotony:PTRansition

Form
Parameter
*RST value
Specified limits

Description

Set & Query
Numeric

Not Applicabie
0-32767

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

group. The HP 81334 does not

use the transition registers of the
QUEStionable:MONotony status group,
see Thble 5-8, therefore this command
is redundont.
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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-ont 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 repiaced with -350 meaning
Queue ovarflow.

Refer to “SCPI Error Messages” at the end of the chapier
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 queune is emptied 5
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

Tahle 5-8. :SYSTem:KEY parameter reforenc

No. Key Description No. Key Description
<1 |No key pressed (Query only} 21 Tﬁsserm

2 28 | Channel 2 (DISABLE } OUTPUT
5 |(ExTDIVIDE 24 | Vernier 5 (left-hand end), (1)
1 26 | Vernier 5 (left-hand end), (1)
5 |(RECALL 26 |Channel 1 (DISABLE ) GCTPUT
6 |(save 27 !Channel 1
7 {(SETTING 28 |Chanmer 1
8 | Channel 2 (LIMIT) 29 |Channel 1 (DISABLE) OUTPUT
9 |Channel 2 (DaTA)! or 30 |Channel 1 (OFFs/LOW

30 {Channel 2 (DIEABLE ) GUTPUT 81 |Channel 2 (AMPL/HIGH

1i {Chennel 2 40 | Vernier 1 (right-hand end), (1)
i2 }Channel 2 (AMPL/HIGH 41 | Vernier 1 (right-hand end), (1)
18 |Channel 2 (RENRZ)! or (WIDTH/DCYC) 42 |vernier2(g)

14 |Channel 2 {PRBS/52 BIT)* or (DELAY/PHASER || 43 |Vernier2 @

15 |Channel 2 (DATA/SQUAR)! or (PULSE/SQUAR Y || 44 | vernier 3(3)

16 | Channel 1 45 | Vernier 3 ()

17 |Channel 1 [DELAY/PHASE a6 | Vernier 4(3)

18 |Channel 1 47 | vemier 4 (1)

20 | Trigger (OFFSILOW )

1 Option 002

2 Option 003
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:SYSTem:PRESet

; :SYSTem:PRESet
Form Event
*RST value Not applicable

Description 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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:SYSTem:SET
Form

Parameter
*RST value

Description

Set & Query
Block data
See Table 4-1

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 instruraent
setting memories, the status group registers or the
:DISPlay[:WINDow] [:STATe] The dataisin a binary
format, not ASCII, and cannot be edited.

In set form, the block data must be a complete
instrument set-up read using the query form of the
command.
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:SYSTem:YERSion?

:SYSTem:VERSion?

Form Query
*RST value “1992.0”

Description  This command reads the SCPI revision to which the
. instrument complies,
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:TRIGger:ECOunt
Form

Parameter
Parameter suffix
*RST value
Specified limits

Description

Example

Set & Query
Numeric|MIN|MAX

None

1,2,4,8,16,32,64

This command programs the External Input Divider
parameter used to divide the external signal applied
to the External Input. In Internal timebase mode
{:TRIGger :SO0URce IMiMediate} you can still use this
command, but the divider wiil have no effect until
you select External timebase mode (:TRIGger:S0URce
EXTernal).

OUTPUT 713;":TRIG:ECQ 4" Set the Timebase External Di-

vider to 4
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:TRIGger:SOURce

TRIGger:SOURce
Form
Parameter

Fuanctional coupling

*RST value

Description

Example

Set & Query

IMMediate|EXTernal

If you program the instrument frequency using
[:SOURCe] : FREQuency (or the period using

. [:S0URce] [:PULSe] : PERi0d) then the : TRIGger:S0URce

is set to IMMediate.
IMMediate

This command is used to switch the timebase mode
between Internal (IMMediate) and External (EXTernal).
With :TRIGger:S0URce IHMediate (internai timebase)
the frequency (or period) is controlled using the
[:SOURCE] :FREQuency (or [:S0URce] [:PULSe] :PERicd)
command.

With :TRIGger:S0URce 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 Externol Timebase mode
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:TRIGger[:STARt]
Form Event
*RST value Not applicable

Description  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 062
channel. See “Start/Stop
Input” in Chapter 3.
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:TRIGger:STOP

: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 channel. See “Start/Stop
- Input” in Chapter 3.
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SCPI Error Messages

-108  Parameter not allowed; Too many parameters
Triggered by: :FUNCtion:SHAPe cormmand. Too
many parameters for this command.

-109  Missing Parameter; Too few parameters

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

«113  Undefined header

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

-114  Header suffix out of range; Channel number must be 1 or
2

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

-114  Header suffix out of range; Channel number not allowed

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

-114  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.

-114  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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-148

-200

-200

-221

-222

-222

-222

-222

SCPI Error Messages

Character data not allowed,;

Triggered by: :DIGital:SEJuence:SELect and
:0UTPutO:50URce commands. Illegal Parameter.

Execution error; Cannot program hardware to the desired
value

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

Execution error; Ambiguous MIN/MAX setting

Triggered by :VOLTage:.... .. MIK|MAX commands.
Cannot set several parameters to MIN/MAX at the
same time. (for exaraple 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 value out of range

Triggered by: :S0URce:PULS:PERIOD command.
Value for period out of range

Data out of range; Delay value out of range

Triggered by: :S0URce[:PULSe] :DELay or
:50URce[ :PULSe] : SKEW command. Value for delay or
skew out of range.
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SCPI Error Messages

-2ZZ  Data out of range; Phase value out of range

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

-222  Data out of range; Width value out of range

Triggered by: :S0URce[:PULSe] :WIDTh comrmand.
Value for width out of range.

-222  Data out of range; Duiy cycle vaiue out of range

Triggered by: :SC0URce[:PULSe] :DCYCle command.
Value for duty cycle out of range,

-222  Data out of range; Amplitude value out of range

Triggered by: :S0URce:VOLTage:AMPL command.
Amplitude value is out of range.

-222  Data out of range; Offset value out of range

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

-222  Data out of range; Low level out of range
Triggered by: :S0URce:VOLTage:LOW command. Low

level value is out of range.

-222  Data out of range; Amplitude too low

-222  Data out of range; High level out of range

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

-222  Data out of range; Amplitude too high

5-76 HP 8133A Programming Reference



s

R

-222

-222

-222

-222

-222

-222

-222

-222

SCPI Error Messages

Data out of range; External divider vaiue 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: :0UTPutQ: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 Frequency is out of range
Triggered by PLL interrupt routine. The PLL can not
be locked in external tmebase 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: :SYSTem:SET cormmand. Size of
argument is out of range.

Data out of range; Invalid format ID

Triggered by: :SYSTem:SET command. Format ID is
invalid. The data can not be used with this firmmware
release,

Data out of range; Invalid signature

Triggered by: :SYSTem:SET command. The signature
of the data block is invalid, The data block does not
represent a valid setting.
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SCPI Error Messages
-Z24

-224

-240

-240

-240

-240

-240

lilegai parametier vaiue; Data compiement not available

In square mode divide by one data complement is not
available,

Illegal parameter value

Triggered by: :TRIGger:ECOunt and
: 0UTPut0: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 failure.

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 () or 253).

Hardware error; Cannot lock PLL 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 the 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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-240

-240

-240

-313

-313

=313

st

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 occur unless the instrument is not
properly calibrated.

Hardware missing; Command not allowed in this
configuration .

Triggered by commands for a
when this Option (002) is not installed.

Calibration memory lost; No caldata found on
timingboard
Triggered by: power on. Tried to read caldata from

EEPROM. The instrument is not calibrated when this
€ITOr message OCCurs,

Calibration memory lost; No caldata found on databoard

Triggered by: power on. Tried to read caldata from
EEPROM. The instrument is not calibrated when this
eITOr Message oCCuUrs,

Calibration memory lost; No caldata found on widthboard
1

Triggered by: power on. Tried to read caldata from
EEPROM. The instrument is not calibrated when this
error message occurs.
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-313  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
error message OCCUrs.

-313  Calibration memory lost; No calibration data found

Triggered by: :S0URce and :0UTPUT commands.
_ Indicates that necessary calibration data is missing.
This error should not occur in a calibrated instrument.
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Testing the HP 8133A

Use the tests in this chapter if you want to check that
the HP 8133A is working correctly. Before starting any
testing:

» Recall the HP 8133A Standard Settings from Memory O.
m Let the HP 8133A and all other test equipment warm
up for at least 30 minutes.

The tests are divided into the following sections:

Applies to all instruments.

Applies to all instruments

Applies to each Output Channel. The
tests in this section need to be repeated
for both channels in a dual channel
instrument. Not all the tests apply to
both - Channels,
see Table 6-3.

Within each section carry out the tests in the order given.

All tests which test the instrument against its warranted
specifications are called Performance tests, and the
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 cut all the tests in this chapter. You
can use alternative instruments as long as they meet

the critical specifications given. The test set-ups and
procedures assume you are using the recommended

6-2 Testing the HP 8133A

equipment.

Table 6-1. Recommended Test Equipment

Type Model

Critical Specifications

Oscilloscope HP 54120 Series

with 2.5 GHz Trigger

Timing Accuracy: <10 ps £0.1% of reading
Bandwidth: >20 GHz

Recommended: |Risetime: <17.5 ps
HP 541217 DC Accuracy: £0.4% of fullscale £2 mV
or Jitter: £2.5 ps + 5x10°3 x delay setting
HP 54124T Input Impedsnce: 500 nominal
Counter HP 53348 Opt 030 |Range:To 1300 MHz, 9 digit mantissa
HP 81334 Range:To 3.33 GHz (333 ps to 30.3 ns)

Accuracy: £0.1%

Pulse Generator HP 81324

3 GHz pulses (333 ps period)
38 MHz pulses (30.503 ns period)
Accuracy; +0.56%

Table 6-2. Recommended Accessories

Type Model Critical Specifications
Attenuator 33340C #020 |20 dB, dc-26.5 GHz, APC -8.5
Cables §120-4048 | 500 SMA (m-m)

Adapters 1250-1200 |SMA (m) to BNG (f)

1250-20156 |(SMA (f) to BNC (m)
1250-1700 |SMA (f) to BNC (m)
1250-1159 [SMA (m-m)

Power Splitter

11667TB

501}, de-26.5 GHz, APC -8.5

Torque Wrench| 8710-1582 |56/16 in, 5 Ib-in (56 Nem)
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Q)

TIMEBASE

Tests

Equipment

Carry out the following tests in order:

Clock— Low Frequency Performance
Divider Verification

3. External Frequency Counter Performance

4. External Divider Verification

5. Internal Clock-High Frequency Performance

» Low Frequency Counter to 100 MHz (HP 5334B)
» High Frequency Counter to 3.33 GHz (HP 8133A)
B 2 x Cable (SMA m-m)

» Adapter (SMA (f) to BNC (m))

Internal Clock—I.ow Frequency Performance

HP B133R under test HF 5334B Counter
T
Ext —_
B B0 6° 1B A BO coO

SMA(FI to BNCI{m) Adapter

Figure 6-1. Internal Clock Low Frequency Test Set-up

1. Connect the HP 8133A
HP 5334B Counter Input

2. Set up the Counter as follows:

PER A

AUTO TRIG OFF
LEVELO.0OV
GATE TIME 1 ms
100 Gate Averages

Qutput to the
as shown in Figure 6-1
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3. Set up the HP §133A under test as follows:

: RNTernal
(FREQ/PERIOD }| PERIOD 20.000 ns

RIGH +0.5 V

LOW -0.5 V

DIVIDE +1

DISABLE Off (Output enabled)

=3 1 %
| 2]

4. Check that the measured period is 30.00 ns +0.15 ns,
and record the measured period on the Test Record.

5. Adjust the HP 8133A period to 10.000 ns.

6. Check that the measured period is 10.00 ns +0.05 ns,
and record the measured period on the Test Record.

3

L3 ) -T

Divider Veriiication

7. Disable the Counter’s 100 Gate Averages mode.

8. Adjust the HP 8133A under test period until the
measured period is 10.00xx ns (that is, to an accuracy
of 2 decimal places).

8. Adjust the Divider through its possible
values and verify that the measured period varies
accordingly:

Divider | Measured Period
=2 20.00xx ns
=4 40.00xx ns
=8 80.00xx ns
=16 160.0xx ns
+32 320.0xx ns
+64 640.0xx ns
10. Adjust the Divider back to 1.
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External Frequency Counter Performance

Low Frequency

11. Set up a second HP 8133A as an External Clock
source. Recall the Standard Setting, and then set up
the following:

INT/EXT INTernal

PERIOD 10.000 ns
HIGH +0.5V
LOW-0.5V

DIVIDE +1

Off (Output enabled)

HP 8133R (Clock Source) HP 8133R under test HP 5334B Counter

I —
Ext _— Ext [ e
5 2B %T B 08w BT Ag B0 co

SMR(F) to BNC(m) RAdapter

Figure 6-2. External Frequency Counter Low Frequency Test Set-up

12, Connect the second HP 8133A Trigger Channel
Output to the External Input of the HP 8133A under
test.

13. Set up the HP 8133A under test as follows:

JUINT/EXT EXTernal

FREQ/PERICD ] | PERIOD

EXT DIVIDE =1

14. Adjust the second HP 8133A period (clock source)
until the measured period on the Counter is
10.00xx ns. )
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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 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 40.000x ns
+8 80.00xx ns
+16 160.0xx ns
=32 320.0xx ns
<64 840.0xx ns |

17. Adjust the External Divider back to 1.

External Frequency Counter Performance

High Frequency

HP 8133R (Clock Source) HP 8133A under test HF 5334B Counter

A — /1

Ext Ext

In T TOT Trig CUT TOT Ing OUT OOT Trig OUT GUT

S T20 ¢ T1o ¢ ©20 & Brt RC BO ¢
SMR(F) to BNC(m) Rdapter T

Figure 6-3. External Frequency Counter High Frequency Test Set-up

18. Reconmect the HP 8133A * GER" output to the high
frequency Input C of the HP 5334B Counter,

18. Set the Counter tc measure the frequency of Input C.
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20. Set up the HP 8133A under test as follows:

() |
FREQ/PERIOD ]| FREQ

EXT/DIVIDE ] |-1

21. Set up up the second (Clock Source) HP 8133A as
follows:

INT/EXT)  |INTernal

FREQ/PERICD 3| FREQ 1.0000 GHz

22. Adjust the frequency of the second HP 8133A
until the measured frequency on the Counter is
1.000X GHz % 0.0002 GHz.

23. Check that the measured frequency on the HP 8133A
under test is 1.000 GHz +£0.001 GHz, and record the
result on the Test Record.

Internal Clock—High Frequency Performance

HP B133R under test HP B133R (as Counter)
— ——— 1
%xt OUT _OOT Trig OUT ?t oUT _TOT T ouT _ogr
BT s~ el ol § Czo 8010

Figure 6-4, Internal Clock High Frequency Test Set-up

24. Disconnect the second HP §133A from the External
Input.

25. Disconnect the HP 8133A Trigger Channel Output
from the Gounter and cohnect it to the External

Testing the HP 8133A 6.7
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2.

27.

28.

29,

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:

INT/EXT INFernal
{ FREQ/PERIOD || FREQUENCY 3.0000 GHz

Set up the second HP 8133A to be used as a High
Frequency Counter:

! | (NT/EXT EXTernal
FREQ/PERIOD ) | FREQ

Check that the measured frequency is 3.000 GHz
+0.015 GHz, and record the measured frequency on
the Test Record.

Disconnect the Trigger Channel Qutput from the
second HP 8133A.
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Tests

Set-up

Equipment

Carry out the following tests in order:

1. Transition Time Performance
2. Dutyeycle Verification
3. Level Verification

Oscilloscope HP 541217
(HP 5412082

HP B133A under test

@ (HP S4121R)
e - 123 4Tr
folleFtolouior kel 0560a B°
2@ dB Httenuators"’—ﬁr lr

Figure -5, Transition Time Test Set-up

» Oscilloscope (HP 54121T)
® 2 x Cable (SMA m-m)
B 2 x 20 dB Attenuator (33340C)

Transition Time Performance

1. Connect the HP 8133A to the oscilloscope as shown in
Figure 6-5.
a. Connect the

input on the ’scope.

b. Connect the Output under test to the
Trigger Input on the scope.

Output to the Channel 4

Testing the HP 81334 &3
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&

2. Set up the HP 8133A as follows:

INTernal

(FREQ/PERIOD) | PERIOD 30.000 ns

HIGH +1.8V
OFFS/LOW LOW 0.0V

DIVIDE +1
DISABELE Off (Output enabled)

SQUAR

HIGH +0.5V
LOW-0.5V

Off (OUTPUT enabled)

31155
g ]

o
t
B
&

Risetime
3. On the oscilloscope:

a.
b.

Press (AUTOSCALE).

Select the Timebase menu and adjust the TIME/DIV
and DELAY until one pulse is centered on the
display.

Select the Display menu and set the Display Mode
to Averaged and the NUMBER OF AVERAGES to
64.

Set the Bandwidth to 20 GHz

Select the Channel menu and set the Attenuation
Factor for Channel 4 to 10 to account for the 20 dB
attenuator.

Select the Delta V menu and turn the V Markers
On.



i

e

g. Set the Preset Levels to 20-80% and press Auto
Level Set:

h. Select the Timebase menu and adjust the Time/Div
to 100 ps/div. '
1. Adjust the Delay until the positive edge of the
pulse is centered.
. Select the Delta t menu and turn the T Markers on.
. Set the START ON POS EDGE 1 and STOP ON POS
EDGE 1 and press the Precise Edge Find key:

g

\

e _____&l D A S N, R

GER' Risetime ~ 100 ps/div

4. Check that the measured risetime (At) <100 ps, and
record the measured risetime on the Test Record.

Testing the HP 8133A 6-11



Dutycycle Verification

Level Verification

6-12 Testing the HP B133A

.—l‘
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5. On the oscilloscope:

8.

a. Select the Timebase menu and adjust the DELAY
until the negative edge of the pulse is centered.

b. 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 the measured falltime on the Test Record.

. On the oscilloscope:

a. Select the Timebase menu and adjust the Time/Div
to 5 ns/div.

b. Set the Delay to 16 ns.

¢. Press More on the hottom row of kevs, and select
the Measure menu.

d. Press More on the right-hand row of keys and
select Duty Cycle to measure the Duty Cycle.

€. Check that the Dutycycle is 50% nominal.

On the oscilloscope:

a. Press More on the bottom row of keys.

b. Select the Delta V menu and set the Preset Levels
to 0-100%.

¢. Press Auto Level Set.

d. Check that the Low Level V(1) is 0 V nominal.

e. Check that the High Level V(2) is 1.8 V nominal.



Outputs

Tests

Depending on the options fitted, carry out the indicated
tests in order for Channel 1.

If you have a dual channel instrument, then carry out the
indicated tests for Channel 2.

Table 6-3. Output Test Summary

1 Delay Performance

2 Extended Deley Performance

3 Inter-Channel Delay Performance
4 Width Performance

5 Dutycycle Verification

6 Level Performance

7 Level Window Performance

8 Overshoot & Ringing Performance
9 Transition Time Performance

10 Jitter Performance

11 Data Performance

Channel 1 | Channel 2
Single Channel Dual Channel
Standard | Option 001 | Option 002/002{ Option 003

v Vv Vv v X
X v v X x
X X v x1 x1
v v v v x
Vv v v v b
v v v v v
v v v v v
v v v v v
v v v v v
v v 4 v v
X X X X i

T

1 Test carried out 2s part of Channel 1 tests

Equipment

m Oscilloscope (HP 54121T)
m 3 x Cable (SMA m-m)

m 3 x 20 dB Attenuator (33340C)
m Adapter (SMA m-m)

= Power Splitter (11667B)

Testing the HP 8133A 6-13



Delay Performance  The Delay Performance test applies only ¢
channels.

Oscilioscope HP $S4121T

(HP S54120R)
HP 8133A under test
[——] @ (HP S54121A)
Esct - 123 4Trig
B W UB |- 00Cgg &
SMA  (m—m)- 23 dB Attenuators.dd
> Power Splitter
Figure 6-7.

Channel Delay Test Set-up (Chaunnel 1)

1. Connect the HP 8133A to the oscilloscope as shown
in Figure 6-7.
a. Connect the Output of the Channel under test to
the Channel 4 Input on the 'scope.
b. Connect the Output via the Power

Splitter to the Trigger Input and Channel 3 Input
on the 'scope.

6-i14 Testing the HP 8133A
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2. Set up the HP 81334 as follows:

INT/EXT INTernal
Q/P.

|l
:

PERICD 30.000 ns

2
:
&)

HIGH +0.5V
IOW-05V
DIVIDE +1
Off (Output enabled)
SQUAR
HIGH +0.5V
OW-0.5V
ELAY/PHASE }| DELAY O ps

E } SKEW O ps
ISABLE) Off (OUTPUT enabled)

:
@

3
8
G
3

EEERE
10
sl

jw]

3. On the OScilloscqfie: '

a.
b.

c.
. Select the Display menu and set the number of

Press (RUTOSCALE).

Select the Timebase menu and adjust the Time/Div
to 5 ns/div.

Adjust the Delay to 25 ns.

averages to 16,

. Select the Delta V menu and switch the Voltage

Markers on.

. Assign Marker 1 to Channel 3 and Marker 2 to

Channel 4,

. Set the Preset Levels to 50-50% and press Auto

Level Set.

. Select the Delta t menu and switch the T Markers

on.

. Assign START ON POS EDGE 1 and STOP ON POS

EDGE 1.

. Press the Precise Edge Find key.

Tosting the HP 8133A 615
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1

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 Aty for the Channel under test.

5. Set the HP 8133A Channel Delay to +5 ns.

6. On the oscilloscope press [Clear Display ) and then the
Precise Edge Find key.

Figure 6-9. At.5 : 5.00 ns/div, DELAY = 25.0000 ns

7. Subtract the Fixed Delay Aty from the measured At
and record the result on the Test Record as At,s
for the Channel under test. The result should be
5 ns +0.05 ns.

8. Set the HP 8133A Channel Delay to +10 ns.

6-16 Testing the HP 8133A
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9.

10.

11.

On the oscilloscope:

a. Assign STOP ON POS EDGE 2
b. Press and then the Precise Edge Find
key.

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 should be
10 ns £0.05 ns.

The following Extended Delay test applies only to
Channel 1, with Option 001, 002 or 003 instruments.
If you are testing a Standard HP 81334 without
Options, go straight to “Width Performance”.

Extended Delay Performance

12,
13.

14.

15.

Set the HP 8133A Channel 1 Delay to +15 ns.

On the oscilloscope pfess'lqear Disolay) and then the
Precise Edge Find key.

Subtract the Fixed Delay Aty from the measured At
and record the result on the Test Record as At,;5 for
Channel 1. The result should be 15 ns +£0.05 ns.

Set the HP 8133A Channel 1 Delay to -5 ns.

Testing the HP 8133A  6-17



a. Assign STOP ON POS EDGE 1

b. Press and then the Precise Edge Find
key:

]

|
!
]
!
i
I
|
|
1
)

Figure 6-10, Aty : 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 At.s for
Channel 1. The result should be -5 ns +0.05 ns.

18. Set up the HP 8133A as follows:

SR ]

1{| PULSE/SQUAR } | PULSE

WIDTH/DCYC) | WIDTH b ns
DELAY/PHASE )| DELAY 0 ps

19. On the oscilloscope press and then the
Precise Edge Find key.

20. Record the measured At on the Test Record as the
PULSE mode Fixed Delay Atpg for Channel 1.

21. Set the HP 8133A Channel 1 Delay to -5 ns.

22. On the oscilloscope press and then the
Precise Edge Find key.

23. Subtract the PULSE mode Fixed Delay Atpy from
the measured At and record the result on the Test

6-18  Tasting the HP 8133A
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Record as Atp g for Channel 1, The result should be

-b ns +£0.05 ns.

24. Set the HP 8133A Channel 1 Delay to +5 ns,

25. On the oscilloscope press and then the
Precise Edge Find key.

26. Subtract the PULSE mode Fixed Delay Atpg from the
measured At and record the result as Atpys on the
Test Record. The result should be +5 ns £0.05 ns.

27. The Inter-Channel Deloy test only applies to
dual channel instrumends. If you are testing a
single-channel HP 81334, 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)

HP BI133R under test

Oscilioscope HP 541217
(HP S412@8)

 ———

Ext

B WaB G U

@ (HP S41218)
123 4Trig

QO

2B dB Fttenuators

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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28. Set up the HP 8133A as follows:

DELAY/PHASE] |DELAY O ps
WIDTH/DCYC WIDTH 1 ns
DATA/SQUAR SQUAR

SQUAR
DELAY/PHASE J© | DELAY 0 ps

HIGH +0.6 V
LOW-0.5V

DISABLE Off (OUTPUT enabied)

31[E(E 2
e
&

1 Option 002 only
2 Option 003 only

30. On the oscilloscope:

a. Select the Channels menu and set the Attenuation
Factor for Channel 3 to 10.

b. Set the VOLTS/DIV for Channel 3 to 400 mV/div.

c. Select the Timebase menu and adjust the
TIME/DIV to 1 ns/div and the DELAY to 16 ns.

d. Select the Delta t menu and press the Precise
Edge Find key.

— A Pt

Figure 6-12, Aty : 1.00 ns/div DELAY = 16.0000 ns

81, Record the measured At as Ati.. The result should be
0 ns +0.15 ns. '
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32.

- Set the HP 8133A Channel 1 Delay to -3 ns.

33. On the oscilloscope press
34. If necessary, select the Timebase menu and adjust

the DELAY to get both pulses on the display. Then
reselect the Delta t menu.

S ——

1
e A

I
L
I
I

o
)
I
I
I
I
!
i
I
!

Figure 6-13. Atijes : 1.00 ns/div Delay = 16.0000 ns

35.
36.

37.
38.

Press the Precise Edge Find key.

Subtract the fixed delay At;. from the measured At
and record the result as At;..3. 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 ).
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the DELAY to get both pulses on the display. Then
reselect the Delta t menu:

|
I
f
|

L _ 3. .

I T

J
!
]
!
|
o
|
|
T
1

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 Aticys. The result should be

+5 ns £0.05 ns.
Width Performance
Oscilloscope HP 541217
(HP 54128B)
HF 8133A under test
(E; (HP 54121R)
Ext 123 4Tr
B BB 5T 5608 &°
[ 20 dB Ftisnuators— ] T

Figure 6-15. - Channel Width Test Set-up

42. Connect the HP 8133A to the oscilloscope as shown
in Figure 6-15,
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43. Sot up the HP 81334 as follows:

INTernal

PERIOD 30.000 ns
L/HIG HIGH +0.65 V

i

:
:

LOW-0.5V

DIVIDE =1

Off (Output enabled)
SQUAR

HIGH +0.5 V

[LOW -0.5V

DELAY 0 ps

SKEW O ps

Off (OUTPUT enabled)

TR
SISIE 5

g
7]
b
3]

44. On the oscilloscope:

45.

46.

a. Press (RUTGSCALE).
b. Select the Display menu and set the number of
averages to 16.
¢. Select the Timebase menu and set the Time/Divto ¢ -
5 ns/div.,
d. Seiect the Delta V menu and switch the V Markers
on.
e, Set the Preset Levels to 50-50% and press Auto
Level Set.

Set up the HP 8133A as foliows:

| (PULSE/SQUAR) |PULSE
(WIDTE/DCYCLE ) | WIDTH 10 ns

On the oscilloscope:

a. Press (Claar Diplay)-
b. Select the Timebase menu and set the Time/Div to

2 ns/div.
¢. Adjust the Delay until one pulse is centered in the
display
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47.

48,

49,

=%

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.

S T I

DO el

I

l
ll
W

i

2l

[

|
iy

|
1
|
I

Figure 6-16. Widthy,, : 2.00 ns/div

Record the measured pulse-width (At) for the
Channel under test on the Test Record as Widthy,,y, it
should be 10 ns +0.1 ns.

Set up the HP 8133A as follows:

On the oscilloscope:

a.

b.

c.

Select the Timebase menu and set the Time/Div {o
100 ps/div.

Adjust the Delay until one puise is centered in the
display

Select the Delta t menu and press Precise Edge
Find.

. Record the measured pulse-width (At) for the

Channel under test on the Test Record as Widthuyy, it
should be 150 ps £100 ps.



Dutycyclie Verification
51. Set up the HP 8133A as follows:

&% |(FREQPERIOD) | PERIOD 20.000 ns
WIDTH/DGYCLE )| DCYCLE 50.0%

52. On the oscilloscope:

a. Press
b. Select the Display menu and set the number of
averages to 16.
¢. Select More on the bottom row of keys and select
_ the Measure menu.
d. Select More on the right-hand row of keys and
measure the Duty Cycle.

53. Check that the measured Duty Cycle is 50% nominal.
54. Set the Duty Cycle to 10%.
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Level Performance 55,
56.

Disable the HP 8133A outputs.

Keep the equipment as shown in Figure 6-15, but
remove the 20 dB attenuator on Channel 4 of the
oscilloscope.

Minimum Amplitade

57,

58.

59.

6-26 Testing the HP B133A

Set up the HP 8133A as follows:

& | (INTEXT INTernal
FREQ/PERIOI» ) | FERIOD 80.;300 ns
HIGH +0.56 V¥
LOW-05V
DIVIDE +1
Off (Cutput enabled)
E/SQUAR | | SQUAR
HIGH +0.15V
LOW-0.15V
ELAY/PHASE j| DELAY 0 ps

/PHASE §| SKEW 0 ps
Off (OUTPUT enabled)

Al A= ElEl el
i
i o S

On the oscilloscope:

a. Press
b. Select the Display menu and set the number of

averages to 64,

¢. Select Channels and set the attenuation factor for

Channel 4 to 1.

d. Select the Delta V menu and switch on the V
Markers.

e. Set the Preset Levels to (0~100% and press Auto
Level Set.

Check the Low-level voltage V(1) is

~150 mV 429 mV and record the measured value on

the Test Record for the Channel under test.
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60. Check the High-level voitage V(2) is 150 mV £20 mV
and record the measured value on the Test Record for

the Channel under test.

Maximum Amplitede

o

61. Disable the HP 8133A outputs.

62. Add a 20 dB Attenuator to the Channel 4 input of the

oseilloscope.

63. Re-enable the HP 8133A outputs.
64. Set up the HP 8133A as follows:

AMPL/HIGH
OFFS/LOW

AMPL 3.0 V

CFFE0.0V

65. On the oscilloscope:
a. Press (AUTOSCALE

b. Select Channels and set the attenuation factor for

Channel 4 to 10.

.¢. Select the Delta V menu and switch on the V

Markers.

4. Set Preset Levels to 0-100% and press Auto Level

Set.

b

- t

+

k3

Figure 6-17. Maximum Amplitude : 500 mV/div
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66, Check the Low-level voltage V{1)is —1.5 V £0.,11 ¥
and record the measured valie on the Test Record for
the Channel under test.

67. Check the High-level voltage V(2)is 1.5 V £0.11 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 follows:

AMPL/HIGH § 1 HIGH 4.00 V
OFF3/LOW | {LOW 370V

69. On the oscilloscope:

2. Select the Channels menu and set the QFFSET for
Channel 4 to +3.8 V and the VOLTS/DIV to 100
mV/div.

b. Select the Delta V menu and press Auto Level Set.

70. 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.

Minimuam Low-level
71. Set up the HP 8133A as follows:

AMPL/HIGH } HIGH -1.70 V

OFFS/LOW j |LOW -2.00V

72. On the oscilloscope:

a. 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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73. Check the Low-level voltage V(1)is -2.00 V £0.066 V

and record the measured value on the Test Record for
the Channel under test.

Overshoot and Ringing Performance
74. Set up the HP 81334 as follows:

| (PULSE/SQUAR ) | SQUAR

(AMPL/HIGH) {HIGH +15 Y
(oFFsaow)  jrow-15v
(G ATE) Do 0
(R FAD)| S 0 o

DISAB Off (OUTPUT enabled)

gligijell>
2

7
3

75. On the oscilloscope:

2.
b.

C.

D

RSl S

Press (AUTOSCALE)
Select the Display menu and set the Number of
Averages to 64.

Select the Timebase menu and set the Sweep Time
to 5 ns/div.

. Select the Delta V menu and switch on the

V Markers.

. Set the Preset Levels to Variable Levels and set

the Variable Levels to 85% and 115%.
Press Auto Level Set.

. Select the Timebase menu and set the Sweep Time

to 500 ps/div.

Adjust the Delay to center the positive edge.
Select the Channels menu and set the Channel 4
Offset to 1.45 V.

Set the VOLTS/DIV to 200 mV/div.
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76. Check that the Overshoot of the Positive edge is
within the £15% of amplitude Yimits, and record the
result on the Test Record for the Channel under test.

............................................................

(1 IR 1P AT, e W e

Figure 6-18. Positive Edge Overshoot and Ringing

77. On the oscilloscope:

a.

b.

h.

Select the Channels menu and set the Channel 4
Offset to 0 V and Sensitivity to 500 mv/div.

Select the Timebase menu and set the Sweep Time
to 5 ns/div.

. Select the Delta V menu and set the Variable

Levels to -15% and +15%.

. Press Auto Level Set.
. Select the Timebase menu and set the Sweep Time

to 500 ps/div.

. Adjust the Delay to center the negative edge,
g.

Select the Channels menu and set the Channel 4
Offset to -1.45 V,
Set the VOLTS/DIV to 200 mV/div.

78. 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.

Note " The maximum specified Overshoot is actnally
+15% =+ 20 mV which is 470 mV for an amplitude of

3V,
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I 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:

s a
b.

C.

Press (RUTOSCALE)

Select the Display menu and set the Bandwidth to
20 GHz.

Select the Delta V menu and switch 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

to 20 ps/div.

. Adjust the Delay untll a posmve 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.

..............

e ——

PN A A A A M

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

to 20-80%.
¢. Press Auto Level Set,
d. Select the Timebase menu and set TIME/DIV to 20

ps/div.

e. Select the Delta t menu and press Precise Edge

Find.

82. 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 20-809%
83. On the oscilloscope:

d.

b.

C.

Select the Timebase menu and adjust the Delay
until a negative edge is centered on the display.
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.

b.

Select the Timebase menu and set the TIME/DIV
to b 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.

86. Check that the measured fall-time (At) is < 100 ps,
and record the measured value on the Test Record for
the Channel under test.
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Jitter Performance

5-34 Testing the HP 8133A

§7. Set up the BP 8183A as foliows:

STD #001 #002 #003
PULSE/SQUAR ) |PULSE PULSE SQUARE PULSE
AMPL/HIGH HIGH +1.5V|HIGH + 1.5V | HIGH +1.5V |HIGH +1.5V
OFFS/LOW LOW-1.6V |LOW-1.5V |LOW-1.5V {LOW -1.5V
WIDTH/DCYCLE )| WIDTH 10ns | WIDTH 10ns WIDTH 19ns
DELAY +5ns | DELAY +5ns
| ey PrasE) SKEW 0 ps_| SKEW 0ps

DISABLE OFF QFF OFF OFF

STD Ch.1

#001 Ch.1

#002 Ch.1 Ch.2

#003 Ch.1 Ch.2

88. On the oscilloscope:

a. Press (RUTOSCALE).

b. Select the display menu and set Average mode
with Number of Averages 64.

¢. Set the Bandwidth to 20 GHz.

d. Select the Trigger menu and switch HF Sens on.

e. Select the Delta V menu and switch on the V

Markers.

f. Set the Preset Levels to 50-50% and press Auto

Level Set.

8. Select the Delta t menu and switch on the T

Markers.

h. Set START ON POS EDGE 1 and STOP ON NEG

EDGE 2.




s

e

. Press Precise Edge Find:

— —|— =~ —— = ===

Tt

nesop 3

w
¥

. Select the Timebase menu and set the TIME/DIV

to 20 ps/div.

. Adjust the Delay until the 2nd negative edge is

centered (approximaiely 60 ns).

. Select the Channels menu and set the Channel 4

VOLTS/DEV to 20 mV/div.

Set the OFFSET to 0 V.

Select More and then the Histogram menu.
Select Time Histogram.

. Select Source is Chan 4.

Set the Window Marker 1 to +15 mV.

Set the Window Marker 2 to -15 mV. The window
isnow 1 % of the signal amplitude around 0 V.
Select Acquire and set the Number of Samples to
1000

Press Start Acquiring.
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u. 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
< b ps.

Note d Sigma is not actually the true RMS Jitter value.

The Sigma value includes the effect of the falltime 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:

2. Measure and eliminate the falltime error:
_ (6 x Sigma) — (WindowFalltime)

6
b. Eliminate the oscilloscope’s Jitter:

X

RMSJitter = \/ X? — TimebaseJitter? — TriggerJitter?

Refer to Product Note 54120-2 for information on how
to measure the Timebase and Trigger Jitter of the
oscilloscope.

¢. Indicate on the Test Record that you have corrected
the measured-Sigma to the true RMS Jitter value.
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Data FPerformance

The Data Performance test applies only to

Channel 2 (Option 002).

HP 81339 under test

Oscilloscope HP S4121T
(HP $5412BB)

Ext

B BT Y

©

(HP 54121R)

l

20 d3 Httenuators"”‘r

Figure 6-2
32 BIT RZ

1. Set up the HP 8133A as follows:

Channel Data Test Set-up

(PULSE/SQUAR }| SQUAR

INT/EXT INTernal
FREQ/PERIOD ) | FREQ 3.000 GHz
AMPL/HIGH) |HIGH +0.5V
LOW-0.56 ¥

_

{DsABLE) Off (Output enabled)
DATA/SQUAR) |DATA

(AMPL/HIGH) [HIGH +0.5V

LOW -0.5 ¥

R

(82 BIT/PRES} |82 BIT

DISAELE Off (OUTPUT enabled)

2, Set Bits 0 to 30 of the 32 Bit data to 1’ and Bit 31 to

0:

LALAALALA AL AR ARl nn_
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3. On the oscilloscope:

a.
b.

C.

Press (AUTOSCALE).

Select the Timebase menu and set the TIME/DIV
to 500 ps/div and the DELAY to 16 ns.

Select the Delta V menu and switch on the V
Markers.

. Set the Preset Levels to 50-50% and press Auto

Level Set.

. Select, the Delta t menu and switch on the T

Markers.

. Adjust the START ON POS EDGE number until the

start marker is on the first positive edge after the
0 in the bitstream (Bit 0):

By
o
o
"
"
s
n
-
B

ST RUTY PP SRR NI N, T

WW W W W e

=

Ty

?"— -
Tl

X

S

Bit 0

. Select the Timebase menu and set the TIME/DIV

10 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.

. Select the Delta t menu



e

e

-

e

N

. Check that the STOP marker 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:

L)
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1 EY
' T
]
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Bit 30

5. Change Bit 31-of the data to '1",
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:

Bit 31
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32 BIT NRZ

7. Switch the Data format to NRZ, and set the data to
’10101010161010101010101010101000°:

N-N-N.N_N_f_N_N_N_N_A_n_N_N_.M___
8. On the oscilloscope:

a. Select the Timebase menu and set the TIME/DIV
to 1 ns/div and the DELAY to 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 0):

=
-
ra
-]
-
g
=
=
g
5=
P

— I
..NI,.... - .

_i
LA

Y DO el e = iy

T Whbnst
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¢. Select the Timebase menu and agjust the DELAY
until this edge is the first edge on the screen:

==
-
“1#
v g
.
¥y
¥
F
FF=
-
| -
TR
-
.l

AT TVRNTY SR Y RV Ry R PR

Bit 0 to Bit 28

d. Select the Delta t menu and select START ON PCS
EDGE 1 and STOP ON POS EDGE 15 (Bit 28).
3 e. Select the Timebase menu and adust the DELAY
until the gap following the stop marker is shown
(Bits 29,30,31).
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8. On the HP 8133A under test move the DATA EDIT

H
cursor to Bit 30 and toggle Bit 30 from 0’ to *1":

R i
[ &
o
¥
L ge

T
-
ol

14

Bit 30

16. Check on the ’scope that a '1’ pulse appears in the
gap between the Bit 28 "1’ and the Bit 0 ’1’. Record
the result on the Test Record.
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HP 8133A Performance Test Record

Page 1 of 5

Test Facility:

Report No.

Date

Customer

Tested By
Model HP 8133A 3 GHz Pulse Generator
Serial No. Ambient temperature ______ °C
Options Relative humidity %
Firmware Rev. Line frequency —  H=z
Special Notes:
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HP 8133A Performance Test Record
Page 2 0f 5

Test Equipment Used:
Description Model No. Trace No., Cal. Due Date

1. Oscilloscope HP 541217

2. Counter HP 5334B

3. Pulse Generator HP 8133A

4,

5.

10.

11.

12,

13.

14.

15.

16.

17.

18.
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HP 8133A Performance Test Record

Page 3of 5
HF 8133A 3 GHz Pulse Generator No. Date
Minimum Maximum | Measurement
Test Description Spec. Result Spec. Uncertainty
Internal Clock—Low Frequency s
measured at PERIOD 30 ns
OCutput Period | 29.85 ns 30.15ns
measured at PERIOD 10 ns
Qutput Period | 5.95 ns 10.05 ns
External Frequency Counter GHz
measured at External PERIOD 10.00 ns
Displayed Period| 9.99 ns 10.01 ns
measured at External FREQUENCY 1.000 GHz
Displayed Frequency | 0.999 GHz 1.001 GHz
Internal Clock—High Frequency GHz
measured at FREQUENCY 3.0000 GHz
Output Frequency | 2,985 GHz 3.015 GHz
Transition Time ho
Risetime | - 100 ps
Falltime | - 100 ps
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HP 8133A Performance Test Record

Page 40f 5
HP 8133A 3 GHz Pulse Generator No. Date
Test Minimum Result Maximum | Measurement
Section | Test Description Spec. Channel 1 Channel 2 Spec. Uncertainty
Cutputs | Delay ns ns
Atg |- 1]-
Atys 495 ns 1(5.05ns
Aty [9.95 ns 1{10.05 ns
Extended Delay (Opticn 001) ns ns
At+15 14.95 ns - 15.06 ns
At |-B.05 ns - -4.65 ns
Atpg |- 11—
Atpy s |4.95 ns 115.05ns
Atpyao |9.95 ns 1110.06 ns
Inter-channel Delay (Option 602/003) ns
Atie [-0.15 ns +0.15 ns
Atic.3 | -3.05 ns -2.95 ns
6 Aticqs |4.95 ns 5.05 ns
Width ns ns
- Widthmsx | 9.9 ns 1110.1ns
po ps
Widthy, 1 50 ps 11250 ps
Level
measured at Mininum Amplitude: mV mV
Low-level V(1}|-179 rV -121 mV
High-level V(2)|121 mV 179 mV
measured at Maximum Amplitude: v v
Low-level V(1)]-1.61 V 2189V
High-level V(2){1.30 V 161V
1 Option 003 3
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HP 8133A Performance Test Record
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1 An overshoot measurement is only necessary if the PASS/FAIL test fails.
2 Measured using HP 54120 Series oscilloscope.

Page 50f 5
HP 8133A 3 GHz Pulse Generator No. Date
Minimum Resuit Maximum | Measurement
Test Description Spec. Channel 1 Channel 2 | Spec. Uncertainty
utputs | Level Window
measured at Maximum High-level: v v
High-level V(2)}8.804 V 4,106 V
measured at Minimum Low-level: v v
Low-level V(1){-2.066 V -1.944V
Overshoot and Ringing
Positive Edge |- PASS/FAIL PASS/FAIL |- -
Measured Overshoot! | 470 mV 470 mV
Negative Edgei- PASS/FAIL PASSFAIL |- -
Measured Overshoot! | -470 mV 470 mV
Transition Time? ps ps
Risetime 10-80% |- 100 ps
Risetime 20-80% |- 80 ps
Falltime 20-80% | - 60 ps
Falltime 10-90% | - 100 ps
Jitter? 3 ps
RMS Jitter (Sigma) |- 5ps
Corrected true RMS Jitter: | - YES/NO YES/NQ - -
Data?
32 BIT' RZ
Bit 30{ - - PASS/FAIL |- -
Bit 31 1" | - - PASS/FAIL |- -
32 BIT NRzZ
Bit 30 °1' |- - PASS/FAIL |- -
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HP 8133A Specifications

Specifications describe the instruments warranted
performance-after a 30 minute warm-up period, with
ambient temperature in the range 0 to 55°C, and 50
load resistance at ail outputs.

Non-warranted characteristics are described as 'typical’

or ‘nominal’,

All timing parameters are measured at 50% of amplitude.

TIMEBASE

Internal Clock

You can set the internal clock in terms of frequency or

period:

FREQUENCY PERIOD
Range: 33.0 MHz to 3.0000 GHz 333 ps to 30.303 ns
Resolution: 3.5 digits, best case 100 kHz | 3.5 digits, best case 1 ps
Accuracy: £0.5% (£0.1% typical)
Repeatability: 4 times better than accuracy

HP 8133A Specifications 7-1
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7-2 HP 8133A Specifications

1ock

External Input

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

Frequency Range: 33 MHz 10 3 GHz

Input Coupling: ac-coupled

Impedance: 50 @ nominal

Minimnm Swing: 300 mV, rise-time < 3 ns

0 dBm sinewave
Maximam Amplitade: 3Vpp, +20 Vg,

External Frequency Counter

You can measure and display the frequency of the

external clock signal:

FREQUENCY PERIOD
Range: 33 MHz to 3.00 GHz 333 ps to 30.3 ns
(2 MHz to 3.50 GHz typical) | (286 ps to 500 ns typical)
Resolution: 10 kHz 1ps
Accuracy: +0.1%
External Divide

You can divide the external clock signal by:

(1), 2, 4, 8, 16, 32, 64

as long as the internally available (divided) signal

frequency > 33 MHz, (The instrument will continue
to function down to 3 Milz, except for Option 002

PULSE/DATA Channel 2.)



TRIGGER

All specifications apply for Trigger Output frequency

> 33 MHz.
Timing
DIVIDEd mode BIT 0 mode
(Option 002 only)

Signal Format: fixed Duty-cycle 50% nominal

Transition Times < 100 ps

(20% — 80%): {typically < 80 ps)

RMS Jitter: < 5 ps (< 2 ps typical)

Frequency: Timebase Frequency divided| Timebase Frequency divided

' by: by 32
(1) 2, 4, 8, 16, 32 or 64

(Minitnum: 3 MHz typical)

Propagation Delay: | 6 ns typical, External Input | -2.0 ns typical, Start of Bit 0
to Trigger Channel QOutput, on Channel 2 to Trigger
with Trigger and External Channel Output

Dividers = 1
Output Levels  You can set the Trigger Output levels in terms of either

Amplitude/Offset or High-/Low-level. Levels apply for a
50 Q load, offset level doubles into open circuits:

Voltage Window: -4.00 Vto +4.00 V
Amplitude Range: 0.50 Vto 1.80 V
Resolution: 10 mV
Maximum External Voltage: +4V
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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
])elayl Range: Not Applicable 0.000 ns to 10.000 ng | -5.000 ns to +5.000 ns | -5.000 ns to +15.000 ns
Resolution: Not Applicable 1ps
Accuracy: Not Applicable +50 ps2
Phasel Range: Not Applicable 0° t03600° | -3800° to +3600°
Resolution: Not Applicable 0.1°
Width3 RBange: | 160 ps te Period—150 ps Not Applicable 150 ps to Period—150 ps Not Applicable
(Max. 10.000 ns) {Max. 10.000 ns)
Resolution: 1ps Not Applicable 1ps Not Applicable
Accuracy: +100 ps (+30 ps Not Applicable 100 ps (£30 ps Not Applicable
typical) typical)
Duty-cycie® Range: 0% to 100% Not Applicable 0% to 100% Not Applicable
Resolution:{ 0.1%, best case 1 ps Not Applicable 0.1%, best case 1 ps Not Applicable
Skew4 Max.Range: Not Applicable ~5.000 ns to +5.000 ns
Transition |10% - 90%: < 100 ps (< 60 ps typical)
Thmes 20% - 80%: < 60 ps (< 40 ps typical)
RMS Jitter: < Bps (< 1 ps typical)
Propagation 18.8 ns typical, Trigger Output to Channel Qutput, 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 Delay variation only, if other parameters vary 150 ps (£30 ps typical).

3 Width and Duty-cycle parameters are mutunally exchisive. 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 specifications assume
Skew = 0. :
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ULSE Frequency {Option $33 Divided Mode oniy)

CHANNEL 2
FPULSE mode-[ SQUARe mode
'| Frequency: | Timebase frequency divided by:
{1}, 2, 4, 8, 16, 32, 64
{(Minimum typically 8 MHz)

1

1 The TRIGGER frequency must also be
divided by the same (or higher) divisor

PULSE/DATA Timing (Option 002 Channel 2)

CHANNEL 2 (OFT 002)
SQUARe mode DATA mode
32 BIT | PRBS
Propagation Delay: 18.8 na typleal, Trigger Output to Channel Cutput, Trigger = 1
L or
-2.0 ns typicel, Trigger Output to Channel Qutput, Trigger on Bit 0
Freq'uency:l Timebase Frequency Timebase Frequency
divided by
(1), 2, 4, 8, 18, 32
Signal Format:| fixed Duty-cycle 50% 82 bits programmable PRES 22% -1,
nominal data CCITT 0.151 Norm
RZ/NRZ selectable
BMS Jitter: < 5 ps (< 2 s typical) < 10 ps typical?
Transition Times (10% - 90%) < 100 ps (< 60 ps typical)
Transition Times (20% - 80%) < 80 ps (< 40 ps typical)

1 Timebase Frequency > 33 MHz for all specifications.
2 < 5 ps typical for Frequency < 2 GHz
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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 Qutput levels in terms of
either Amplitude/Offset or High-/Low-ievel (Levels double
when driving into open circuits):

A\

Voltage Window: 2.00 Vio +4.00V

Amplitude Range: 0.30 V t0 .00 ¥

Settling Time: 1lns

Resolution: 10 mV

Level Accuracy: +2% 2% of Amplitude +20 mV

Overshoot, Ringing: < 15% of Amplitude £20 mV

Maximuam External Voltege: +3V

Inter-output Skew: < 20 ps typical (OUTPUT/OUTPUT)

Short-circuit Current: -80 mA < I;c < 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.

DATA On a PULSE\DATA channe] (Option 002
only), you can logically complement the
the data by switching on DATA mode.
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HP-IB Capabilities

m All modes and parameters are programmable.

m Operates according to IEEE 488.1 and 488.2, 1987.

m Conforms, where appropriate, to the Standard
Commands for Programmable Intruments (SCFPI) 1991.0.

Additional Features

Non-volatile Memory
a Current settings are saved on power-down.

m Additionally, 20 complete settings can be saved and
recalled.
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Rearpanel Connectors

Channel 1 Input & Output

For normal operation the Input and Qutput have to be
connected using the rigid coaxial link supplied.
For multi-channel timing applications delay-lines from the

HP 15436A muiti-channel delay-line set are substituted
for the standard links.

A\

Output Amplitude: 2 Vpp, ac-coupled

Inpat Amplitude: Max. 2.5 Vpp, accoupled
Min. 1.0 Vp,, ac-coupled

Channel 2 Input & Output

These are only fitted to an Option 002 or (03 instrument.
The specifications are the same as for Channel 1.

Start/Stop Input  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.

Interface: de~coupled
Impedance: 50 I nominal
Transitions:* <1ms
Start Level: 0 V (default)
Stop Level: 0.4V
Max.Levels: 0.8-+04V

1 You should use a clean signal, for example
from a pulse generator. Noisy transitions,

for example switch bounce, can confuse
1-8 HP 8133A Specifications the Data circuits.
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General Information

Operating Environment

Warning 6

Power Requirements

Weight

Dimensions (HxWxD)

Storage Temperatnre: -40°C to +70°C
Operating Temperature: 0°C to 55°C

Humidity: 95% R.H. (0°C to 40°C)

= The HP 8133A is not designed for ontdoor use. Do
not expose the HP 8133A to rain or other excessive
moisture, Protect the HP 8133A from humidity
and temperature changes which could cause
condensation within the instrument.

= Do not operate the HP 8133A in the prescence of
flammable gases, fumes or powders. Operation of
any electricai instrument in such an environment
constitutes a definite safety hazard.

110-120/220-240 V.ne £10%

250 VA max.

47-63 Hz

Net: 21.5 kg (48 1b)
Shipping: 28 kg (65 1b)

145 mm x 426 mam x 525 mm
(6.7 in x 16.75 in x 20.65 in) -
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Ventilation Reguirements

The HP 8133A is fitted with two cooling fans. Make sure
that there is adequate clearance of 3 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.

Acoustic Noise Emission

For ambient temperature up to 30°C, under normal
operation and at the typical operator position:

LpA = 41 dB

Measured in accordance with ISO 6081.

Gerduschemissionswerte
Bei einer Umgebungstemperatur bis 30¢C
LpA = 41 dB
am Arbeitsplatz, normaler Betrieb.
Angabe ist das Ergebnis einer Typpriifung nach
DIN 456385 Teil 19.

Recalibration Period 1 year recommended
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Declaration of Conformity

Manufacturer: Hewlett-Packard GmbH
Boblingen Instruments Division
Herrenberger Str. 130
D-7030 Bablingen Germany

We declare that the product HP 8133A 3 GHz Pulse
Generator conforms to the following standards:

Safety:  IEC 1010-1 (1990)
EMC: EN 55011 (1991) / CISPR 11 Group 1, Class B
EN 50082-1 (1991)

IEC 801-2 ESD: 4kV cd, 8kV ad
IEC 801-3 Radiated Immunity: 3V/m
IEC 801-4 Fast Transients: 0.5kV, 1kV

3 Supplementary Information

During the measurements against EN 55011, the I/O ports
were terminated with their normal impedance, the HP-1B
connector was terminated with the cable HP 10833B.
When the product is connected to other devices, the user
must ensure that the connecting cables and the other
devices are adequately shielded to prevent radiation.

Boblingen, 20th January 1992

Robert Hofgértner
Quality Assurance Manager
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HP 8133 A Quick Reference

Table 8-1. HP 8133A Quick Reference

HP-IB

Description

SYSTKEY ¢

Return to Lecal mode
Select HP-IB address

*SAV < mem ho.>

Select memory number

Save current settings

*RCL <mem no.>> Recall settings
SYST-KEY 4 Recsll last valid settings
TRIG:SOUR IMM{EXT Select Internal/External Timebase mode.
{TRIG:ECO <value> |MIN|MAX |Select External Input divider
:FREQ <valie> Select internal frequency
:PER <value> Select internal pericd
:QUTP:S0UR PER|BITS Select Divided/Bit 0 Trigger mode
QUTPO:DIV <value>[MIN|MAX|Select Trigger divider
:VOLFC <value> Select Trigger amplitude
:VOLTO:HIGH < value> Select Trigger high-level
:VOLTO:OFFS <value> Select Trigger offset
:VOL'I‘D:LDW < value> Select Trigger low-level
QUTPO ON|OFF Select Trigger output state
OO |sverrEy 25 Increment 5th digit
QR |=sysTREY 24 Decrement 5th digit
OOOD@)|srsrxay 47 Inerement 4th digit
@ @ m SBYSTKEY 46 Decrement 4th digit
WD @D |sisTKEY 45 Increment Srd digit
WD @R {sysTREY 44 Decrement 3rd digit
ODD@ @) |sysrxey 42 Increment 2nd digit
WOWE® @) [svsereY 48 Decrement 2nd digit
ODOm @ SYST:KEY 42 Increment Tt digit
(WXDEXD @) |sysTrEY 21 Decrement 1st digit
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Table 8-1. HP 8133A Quick Reference (continned)

Frontpanel HP-IB Degcription
:FUNC[1|2] PULS|SQU Select Pulse/Square mode
Channel 1 DELAY/PHASE )| :DEL1 < value> Select Channel delay
:PHAS1 <value> Select Channel phase
:DESK1 <value> Select Channel deskew
IWIDTL < value> Select pulse width

DCYC1 <value>
VOLT1 < value>
VOLTL:HIGH <value>
‘VOLT1:0FFS < value>
SVOLTL:LOW < value>
:OUTP1 ON|OFF
OUTPL:NEG ON|OFF
:0UTP1:POS ON|OFF
:POLI NORM|{COMP

Select pulse dutycycle
‘Select Channel amplitude
Select Channel high-level
Select Channel offset
Select Channel low-level
Select Channel output state
Select OUTPUT state

Select OUTPUT state

Select Channel polarity

‘VOLT1:LIM:STAT ON|OFF Select Limited output mode
:FUNC2 DAT|SQU Select Data/Square mode
Channel 2 32 BIT/PRBS ‘FUNC2 DAT|PRBS Select 32 Bit/PRBS mode
:DIG:PATT #4<4 chars> Set 82 Bit data pattern
:DIG:PATT #282< 32 chars> Set 32 Bit data pattern
FUNC2 BURS, <num> Select Burst moo:!e2
:FUNC2 RBURS, < num> ,<num> | Select Repeated Burst mode?
:DIG:SIGN:FORM RZ|NRZ Select data format
VOLT2 < value> Select Channel amplitade
‘VOLT2:HIGH < value> Select Channel high-level
OFFS/LOW ‘VOLT2:0FFS <value> Select Channel offset
:VOLT2:LOW < value> Select Channel low-level
:OUTP2 ON[OFF Select Channel output state
:0UTP2:NEG ON|OFF Select GUTPUT state
. OUTP2:POS ON[OFF Select OUTPUT state
(Data) :DIG:SIGN:POL NORM|COMP | Select data polarity
(1mar) TVOLT:LIM:STAT ON]OFF' Select Limited output mode
1 Option 002
2 HP-IB only

8-2 HP 8133A Quick Referance




o

p

Table 8-1. HP 8133A Quick Reference (continued)

HP-IB

Pescription

AleiAlaE

4

DOFR
=]

:FUNC2 DAT;:SYST:KEY 25
:FUNC2 DAT;:3YST:KEY 24
:FUNC2 DAT;:5YST:KEY 47
:FUNC2 DAT;:SYST-KEY 46
:FUNC2 DAT;:SYST:KEY 45
:FUNC2 DAT;:SYST:KEY 44
:FUNC2 DAT;:SYST:KEY 43|42
: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 1 bit right
Move cursor 1 bit right

Repeat data before cursor to end
Fill dats at cursor to end

Toggle bit at cursor

Set bit to 1 and cursor right

Set bit to 0 and cursor right

Bame keys as Channel 1

Same commands as Channel 1,

:DIAG:CHAN([1]2]:CABL <value>

{ :DIAG:TEMPCAL ONJHOLD]OFF

Channel 2% but replace 1 with 2.
Special
Functions ‘DIAG:CEAN[1|2]:8MC <value> |Select Channel smoothness factor

Select Channel cable compensation 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 |Freguency Frequency Variable Variabie PRBS| Level |Amplitude| Edges
Range Divider Delay Width /Data | Window | Limits |{20-80%)

2 s eave)

Channel 1

x X x 0-10ns | 0-10ns - X |2-+4V| 038V < 60ps
+ Options X X -6—+bns | -5-+1bns} 6-10ns X x
Channel 2 1-684 | 1-64 X 0=-10ns | 0~10ns X
5 DATA |SQUAR| DATA | SQUAR | DATA |squar
Channe] 2 X 1-32 X X X X v

33 MHz |DIVIDE| BIT 0 [DIVIDE| BITJO |DIVIDE| BIT 0
w3GHz | 1-64 32

X X X X

X _ |-4-+4 V] 0.5-1.8V | < 100ps

PULSE {SQUAR | PULSE | squar | ruisE |squar
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3  (3ZBIT/PRES), 3-19
32 Bit Word, 5-17

A AC line voltage, 1-2
Activating a parameter, 4-2
Active Parameter, 2-3, 3-3, 3-24, 4-2
Adjusting parameters, 4-2
ADS, 3-27
r 3"91 3'15a 3-20
Amplitude, 4-9

PULSE, 3-15, 5-44

PULSE/DATA, 3-20, 5-44

TRIGGER, 3-9, 5-44
Auto-repeat, 2-5, 3-24

B @) 324
(ECURSR), 3-25
(SRoTATE), 3-25
(=0), 3-26
=D, 3-26
), 3-24
Bit O Trigger, 3-8
Burst Mode, 4-19, 5-31

Index-1
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Index-2

(@)

Cable Compensation, 3-29, 5-14
Clear Error Queue, 5-54

Clear Status, 5-54

Command Summary, 5-2
Common Commands, 5-1
(Comp), 3-17, 5-42

Condition Register, 5-7
Conflicting Parameters, 3-37, 4-6
Conformance to Standards, 7-11
Control keys, 2-3, 3-3

CURSOR, 3-25

(CORSOR=S), 3-25

DATA, 3-22, 5-19
DATA EDIT, 3-25, 5-17
Data Mode

PULSE/DATA, 3-18
(DATAZSQUAR), 3-18
Declaration of Conformity, 7-11
Default Settings, 4-4
Delay

PULSE, 3-13, 4-15, 5-36
(DELAY/PHASE), 3-13
Deskew. See Skew
Dimensions, 7-9
{DiSABLE), 3-11, 3-16, 3-22, 5-28
QUTPUT, 5-29
OUTPUT, 5-30
Display

ON/OFF, 5-20

Text, 5-21
Display Messages, 3-34
(CIVIDE[EIT D), 3-8, 5-27
Divider

PULSE/DATA, 3-18, 5-25

TRIGGER, 3-8, 5-25
Duty-cycle |

PULSE, 3-14, 5-35
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Enable Regigter, 5-8

Error Messages, 3-34

Error Queue, 5-64

Event Register, 5-7

(EXT DIVBE), 3-6, 570

External Clock, 3-6, 4-8, 5-71

External Divider, 5-70, 7-2

External Frequency Counter
Specifications, 7-2

External Input
Specifications, 3-7, 7-2

External voltage, 2-3

FILL, 3-25

a 3-25

(FREQ/PERIOD), 37

Frequency, 3-7, 4-7, 5-22, 5-33
Frontpanel, 3-1

Funetional Goupling, 5-12

High-level, 4-9
PULSE, 3-15, 5-46
PULSE/DATA, 3-20, 5-46
TRIGGER, 3-8, 5-46
HP-IB
Address, 3-27
Local, 3-27
Remote, 3-27

Inspection, 1-1

Instrument Setting, 3-4, 5-68
Internal Clock, 3-8, 4-7, 5-T1
(INT/EXT), 3-6, 5-T1

Invalid Keys, 3-34

Inver Data, 5-19

Invert Data, 3-22
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K  Key-code Reference, 5-65
Key Queune, 5-65
L LCL, 327

(), 3-27
(0mMiTy, 3-17, 3-22, 5-562
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  Maximum external voltage, 2-3
Memory, 3-4, 4-3
Mode keys, 2-3, 3-3

N  Noise Emission, 7-10
NRZ/RZ, 3-10, 5-18

O Offset, 4-9
PULSE, 3-16, 545
PULSE/DATA, 3-21, 5-45
TRIGGER, 3-10, 5-45
(oFFs/Low), 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 Parameter Conflicts, 3-37, 4-6
Parameter keys, 2-3, 3-3, 4-2
Performance Test Record, 6-43
Performance Tests, 6-1
Pertod, 3-7, 4-7, 5-23, 5-41
Phase

PULSE, 3-13, 4-16, 5-34
Power

cable, 1-4

requirements, 1-2
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Power Requirements, 7-9

PRBS, 4-17

PULSE, 3-12
Amplitude, 3-15, 5-44
Complement, 3-17, 542
Delay, 3-13, 4-15, 5-36
Deskew. See PULSE, Skew
Disable, 3-16
Duty-cycle, 3-14, 5-35
High-level, 3-15, 5-46
Levels, 3-15
Limit, 3-17
Low-level, 3-16, 5-47
Mode, 3-12, 5-31
Offset, 3-16, 5-45
Phase, 3-13, 4-16, 5-34
Pulse Mode, 3-12
Skew, 3-13, 4-16, 5-38
Specifications, 7-4
Squarewave Mode, 3-12
Width, 3-14, 5-43

PULSE/DATA, 3-18
32 BIT, 3-19
Amplitude, 3-20, 5-44
DATA, 3-22, 5-19
Data Mode, 3-18
Disable, 3-22
Divider, 3-18, 5-25
High-level, 3-20, 5-46
Levels, 3-20
Low-level, 3-21, 547
Mode, 3-18, 5-31
Offset, 3-21, 5-45
PRBS, 3-19
RZ/NRZ, 3-19, 5-18
Specifications, 7-5
Squarewave Mode, 3-18
Start/Stop, 5-72

Pulse mode
PULSE, 3-12

FUCERQUR), 512
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Juestionabie Status, 5-i1
Questionable Status Group, 5-55

Range Coupling, 5-12
Reading the Keyboard, 5-65
Rearpanel, 3-30

Rearpanel Input, 3-30
Rearpanel Cutput, 3-30
Recalibration, 7-10

- Recall, 3-4

RECALD), 35

Recalling Instrument Settings, 4-3
Recalling the Standard Settings, 4-4
Recall last valid setting, 3-5
Recommended Test Equipment, 6-2
Registers, 5-8

Remote mode, 3-27

Repeat, 2-5, 3-24

REPEAT, 3-25

a 3-25

Repeated Burst Mode, 4-20, 5-31
Reset, 5-67

RMT, 3-27

ROTATE, 3-25

(EOTATES), 3-25

RZ/NRZ, 3-19, 5-18

Save, 34
GAE), 35
Saving the Instrument Settmgs, 4-3
SCPI
Command Dictionary, 5-12
Command Summary, 5-2
Error Messages, 5-74
Version, 5-69, 7-7
(SETTING), 3-4
Setting Frequency/Period, 4-7
Setting Output Levels, 4-8
Simulating Key-presses, 5-65
Skew, 4-16
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PULSE, 3-13, 4-16, 5-38
Smooth Factor, 3-29, 5-15
Solving Conflicts, 3-37, 3-38, 4-6, 4-7
Special Functions, 3-28
Specifications, 7-1

External Divider, 7-2

External Frequency Counter, 7-2

External Input, 7-2

Frequency, 7-1

Period, 7-1 7

PULSE Channel, 7-4

PULSE/DATA Channel, 7-5

Rearpanel, 7-8

Trigger Output, 7-3
Squarewave Mode

PULSE, 3-12

PULSE/DATA, 3-18
Squarewaves, 4-10
SRQ, 3-27
Standard Event Status, 5-9
Standard Settings, 4-4
Start/Stop input, 3-31
Start/Stop Input, 5-72
Status Byte, 5-8
Status Group

Questionable, 5-55

Questionable Frequency, 5-59

Questionable Monotony, 5-61

Questionable Voltage, 5-57
Status Groups, 5-6
Status Model, 5-6
Status Model Preset, 5-54
Store, 3-4
System Preset, 5-67 .
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Temperature, 5-24

Temperature Compensation, 3-28, 5-16

Testing, 6-1
DATA, 6-37
External Frequency Counter, 6-5
Inter-channel Delay, 6-19
Output Jitter, 6-34
Output Levels, 6-26, 6-28
Output Overshoot, 6-29
Cuiput Ringing, 6-29
Output 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, 6-9
TRIGGER Divider, 64
TIMEBASE, 3-6
Frequency, 3-7, 5-22, 5-33
Mode, 5-71
Period, 3-7, 5-23, 541
Testing, 6-3
Transition Filters, 5-7
TRIGGER, 3-8
Amplitude, 3-9, 5-44
- BITO, 3-8
Disable, 3-11
Divider, 3-8, 5-25
High-level, 3-9, 5-46
Low-level, 3-10, 547
Mode, 3-8, 5-27
Offset, 3-10, 5-45
Specifications, 7-3
Trigger Output, 3-8
Trigger sychronized to Bit 0, 3-8
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Value Coupling, 5-12
Ventilation Requirements, 7-10
Verification Tests, 6-1
VERNIER, 3-24

Weight, 7-9
Width

PULSE, 3-14, 5-43
(WBTRIBCYC), 3-14
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