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Notice

Copyright

©1562 Hewlett-Packerd GmbH,
Herrenberger Str. 130

7030 BSblingen

Federal Republic of Germany

All Rights Reserved.
Reproduction, adaptation or
tranglation without prior written
permission is prohibited, except s
ellowed under the copyright laws,

Warranty

The information contained in this
document i3 subject to change
without notice,

Hewlett-Fackard makes no
warranly of any kind with regard
o this material, including, but
not Hmited to the implied
wwrranties or merchaniibility
and jitness for a particular
Purpose .

Hewlett-Packard shall not be Lable
for errors contained herein or for
incidental or consequential
damages in connection with the
furnizhing, performance, or use of
this material.

Complete product warranty
information js given in the User
Guide,

Safety

This e 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
extarnal markings on the
instrument that are described
under Safety Symbols.
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Warning

Before turning on the instrument,
you must connect the protective
earth tetminal of the instrument
to the protective earth conductor
of the (mains) power cord, The
mains plug must only be inserted
in 2 socket outlet with
proteciive eartk contact. Do not
negate the protective action by
using an extension power cord
without a protactive grounding
conduetor. Grounding one
conductor of & two-conductor
outlet i3 not sufficlent protection.

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

If you energize this instrument
usirg an auto-transformer (for
voltage reduction) make sure that
the eommon terminal is connected
ti the earth terminal ¢f the power
source.

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

Do not eperate the instrument in
the presence of flammable grses
or fumes. Operation of any
electrical instrument in such an
envirenment constitutes a definite
gafety hazard.

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

‘Capacitors Inside the instrument

may retain a charge.even If the

instrument.is disconnectsd from . -

its source of supply. e

Safety Symbols

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

5

Hazardous voltage symbol.

-

BEarth terminal symbol: usad to
indleate & ¢ircuit common
connected to grounded chassis.

D

Protected conductor symbo)

WARNING

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

CAUTION

The Caution symbel calls attention
to a procedure, practice, or the
like, which, ¥ 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
until all the indicated conditions
are fully understood and met.



Notice

Warranty

This Hewlett-Packard produet has a
warranty against defects in material
and worlmanship for 2 period of one
year from date of shipment. During
the warranty petiod, ,
Hewlett-Packard Company will, at ja
option, either repair or replace
products that prove to be defective.

For warranty service or repair, this
product muost be returned to a
pervice Tacility designated by
Hewlett-Packard, The Buyer shall
pay Hewlett-Packard’s round-trip
trave] expenses.

For products retumed to
Hewlett-Packard for warranty
service, the Buyer shall prepay
shipping charges to Hewlett-Packard
and Hewlett-Packard shali pay
shipping charges to retutn the
product to the Buyer However, the
Buyer shall pay ali shipping charges,
duties and taxes Tor products
returned to Hewlett-Peckard from
another country.

Hewlett-Packard warrants that its
software and firmware designated by
Hewlett-Packard for use with an
instrument will execute ita
programning instructions when
properly installed on that
instrument. )
Hewlett-Packard does not warrant
that the operation of the instrument
software, or firmnware, will be
uninterrupted or error free.

iv
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Limitation of Warranty

The foregoing warranty shall not
apply to defects resulting from
improper or inadequate majntenance
by the Buyer, Buyer-supblied
software or interfacing,snauthorized
modification or misnse, operation
outside of the envircnmental
specifications for the product, or
improper site preparation or
maintenance.

No other warranty is expressed or
implied. Hewlett-Packar2 specifically
disclaims the implied warranties of

-merchantability and fitness for a

particular purpose.

Exclusive Remedies

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

Asalstance

Protuct maintenance agreements
and other customer assistanee
agreements are available for
Hewlett-Paclard products.

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

Certification

Hewlett-Packard Company certifies
that thjs product met its published
specifications at the time of
shipment. Hewlett-Packard further
certifies that ita calibration
messurements 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 othar International
Standards Qrganization members,

About; this edition

HE Part Number
0818391011

Printed in Germany

Edition 1.2 E1004
October 1854
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About this book

This book is intended 10 introduce a new user to the HP 8133A 3 GHz Pulse
Generator. The book contains an instrument overview, followed by short
examples showing how you might typically use the instrument:

1 Introducing the HP 8133A
A surmmary 9\1‘ the instrument frontpanel, interchannel timing relationships and
the VERNIER: keys .

2 Using the Pulse Output as a Squarewave Clock Source.
This example applies to all versions of the HP 81834

This tutorial shows you how to set up a simple squarewave. You will also learn
how to vary the squarewave’'s phase relative to the HP 8133A Trigger Output
and how to vary the duty-cycle {width} of the clock signal.

3 Setting up a Repetitive Pattern of Pulses.

You need an HP 81334 with Option 002 (Second Pulse/Data Channel) for this
example.

This tutorial shows you how to use the optional Pulse/Data output in 32 Bit
Data mode, to produce a repetitive pattern of pulses,

4 Compensating for Different Signal-path lengths to the
Device-under-test.

You need an HP 81334 with etther Option 002 (Second Pulse/Data Channel) or
Option 003 (Second Pulse Channel} for this example

This tutorial shows you how to use the Skew Delay parameter on

Chamnel 1 to adust the Zero-point of the Delay parameter so that zero-delay
corresponds to simultaneous arrival of Channel 1 and Channel 2 pulses at your
device-under-test.

www.valuetronics.com
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Introducing the HP 8133A

Summary of HP 8§133A Models

HP 8133A Single-channel 3 GHz Pulse Generator.
Selectable variable delay OR pulse-width.
) HP 8133A Option 001 Single-channel 3 GHz Pulse Generator.
) Simultaneously variable delay AND pulse-width.
HP 8133A Option 002 Dual-channel 3 GHz Pulse Generator.,

Channel 1 same as HP 8133A Option 001
Chanmel 2 PULSE/DATA Channel:
) Selectabie: Divided Squarewave
OR 32-Bit programmable data
OR PRBS 2%-1 :

HP 8133A Option 003 Dual-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 81334 1.1

¥
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Frontpanel Overview

Figure 1-1. HP 8133A Frontpanel overview

1. The Display shows the active parameter and one other parameter.
2. Choose the active parameter using the Mode/Parameter Keys

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

s )

% Channel 1 controls and output connectors.

AR

el 2 controls and output connectors.
, Option 003 L

8. Use-the %ﬂﬂwﬁ keys to save and recall instrument settings,

TR

9. Use the Control keys to control the cutput moedes.

1-2 Introducing the HP 813347

www.valuetronics.com



poy

Active
Parameter

Mode keys

N Parameter keys

terd

Control ke_ys

VAN

L

J

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

Mode keys toggle between different operating modes. They
are located in the upper row of keys, see Figure 1-1. 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 1-1. 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 1-1. The LED in
the key is lit when the mode is on.

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

Introducing the HP 81338 1.3
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Interchannel Timing relationships

ZERO-DELAY REFERENCE
b 4

TIMEBRSE External Imput ]—“‘—‘ ' | I
EXT DIVIDE mode : 1
(divide by 1) —l2d .8 ns typical

TRIGGER OQutput 1 | i""_ ,—!
DIVIDE mode ! 1

(divide by 1D % 18.8 ns typical  varianle midth
PULSE Chanrel 1 Out ' l|—| i 215 o 18 [—Ins
anne I ut
PULSEpmcde

, ,
> vaart‘;bllgc nl;elny Fixed 5S@% Duty-cycle

SQUARE mode :'

m—— ! . Mariable Delay ., . Varijable Width
OPTION @R1: 3 Yo 45 s TP Bl 18 to 10 ns
PULSE Channeg)l 1 Qutput |
]
1

{(Optien 801} PULSE mode

, Variable Deiay

-6:—2*; -5 tp +15 ng Fixed 58% Duty-cycle
SOUPRE made :
1 .
OPTION 882:(includss OPTION B@L% Fixed S58% Duty—cycle

FPULSE-DATA Chennel 2 Output [ I [ I
(Option BE2] SALARE mode -———i
(divide by 1) '
)

PULSE/DATR Channel 2 Outpw
(Cpti1on BE2) DATA RZ mode

] BiT B BIT 1 § BII 2

! 1 : i
1 - '
PULSE-DRTE Channel 2 Output B i
(Option BE2IDATA NRZ -mode~——l ’
; : :
i .
TRIGCER Cutput i
' PY“EIT B mode —:I
(Option BBR only) L 2 ns typical
. 1
OPTION 883:(inciudes OPTION B@L) — pniphle Hideh
PULSE . Channel 2 Output f | i
: PIJI_SEpmode

! .
= Vaartioabﬂge n]?‘selay Fixed S@x Duty~cycle
\ -

SQUARE mode

Figure 1-2. HP 8133A Interchannel Timing Diagram

144 Introducing the HP 81334
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% CURSOR - FILL at

Example - Adjusting the Frequency

After “Recalling the Standard Instrument Setting” in Chapter 2, the display
shows the standard Period and Channel 1 Width settings. The Period is the
active parameter and appears brighter:

Fer 2. 363 nE 1 Mn:l 158 p=

(FREQ/PERIOD ] to activate the Frequency parameter.

The PERIOD LED switches off and the FREQ LED switches on. The LED
in the key remains on, indicating that this is still the active parameter. The
display now shows the timebase Freguency:

Fr=q 33 E!NHE l1:Mid 1SBps=s

keys to increase the timebase Frequency to 1.0000 GHz:

a. Press the GB MDD key once:

Fregq 1.8330 GHz

b. Press the (YD (@) (DD key three times:
Freag 1.8838 GHz

c. Press the (DD @ (D key three times:
Freq 1.8888 GHz

Introdueing the HP 8133A 1.5
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ER: keys to adjust the-value of the active parameter. Only one
can be active at a time, although two may be visible on the display.
The active parameter is

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

Each pair of keys controls the corresponding digit of the parameter:
m Press once to increment digit by 1
e} " 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 aute-increment (or decrement) steps at a rate
of one-third of the higher digit.

A decimal-carry operates when you change a d:gn; from 9 to 0 or from O to

8. 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.

1-6 Introducing the HP 8133A
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| Using the Pulse Output as a Squarewave
Clock Source,

Introduction

This tutorial shows you how to set up a simple squarewave. You will also learn
how to vary the squarewave’s phase relative to the HP 8183A Trigger Output
and how to vary the duty-cycle (width) of the clock signal. '

Note The tutorial assumes you will be observing the output
waveforms on an HP 54121T oscilloscope. Due to differences
d between instruments, you may need to adjust your oscilloscope

after using (AUTOSCALE] in order to obtain the waveforms shown.
If you want to quickly familiarize yourself with the HP 81334

i

i controls, you can work through the tutorial without connecting
a 'scope.

HP? 81334 Urigger Channel Qutpur
A

-

u ;'" funt 4 E

e

]
|
; ]
HP 61334 Chapnel 1 Quiput - Squarewrye, | GHz, 3 ¥ Amplitde
1 p

) : f
P UL T T Y T

i
!
|
it AT Aanst B Moot S hant R Lo TN

Figure 2-1. 1 GBz 3 V,,;, Clock, with divided-by-8 trigger signal

Using tha Pulse Output as a Squatewave Clock Source, 21

7
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- g Overview
Work through the tutorial in order:

Connect the HP 8133A to an oscilloscope,

Recall the Standard Instrument Setting.

Set the frequency. }

Set up the Trigger Channel to trigger the oscilloscope.
Set up the Pulse ouiput mode and levels.

Vary the output phase (delay).

Vary the output duty-cycle (pulse width).

Bl S o e

Recommended Equipment

m Oscilloscope HP 54121T (HP 54120B & HP 54121A)
= 3 SMA Cables .

= 3 20 dB Attenuators 33340C

» 1 Power Splitter 116678

m 1 SMA Adaptor (m-m) 1250-1159

2-2 Using the Pulse Dutput as a Squarawave Clock Seurea.

www.valuetronics.com



o

Oscivlloscope HP 541217
(HF 3412E88)

HF 8133A
3 ' — @ (HP 54121A7
Eut
In T T T o7 12341—3"19
S V26 5 ord _ OCE8EO 8
SMA ﬁdap‘tor/ 20 dB Attenuator 33340C 4
{m—m)

e

Power Splitter 11BB7B
Figure 2-2. Connecting the HP 8133A to an HP 54121A Oscilloscope.

- 1. Connect thie HP 8133A Channel 1 Output to the Channel 2 input on the
'scope via a 20 dB attenuator.
3 2. Connect the HP 8133A Trigger Channel Output to the Power Splitter input
using a male-male SMA adaptor.
3. Connect one of the Power Splitter outputs to the Channel 3 input on the
'scope via a 20 dB attenuator.
4. Connect the other Power Splitter output to the Trigger input on the ’scope
via a 20 dB attenuator.
3 5. Set the Channel Attenuation factor for "scope channels 2 and 4 to 10 to
account for the 20 dB attenuators.
6. Set the Channel Attenuation factor for 'scope channel 3 to 20 to account for
the 20 dB attenuator and Power Splitter.

Using the Pulsa Dutput as a Squarewave Clock Source,  2-3

a2
E
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2 Recalling the Standard Instrument Setting
1. Switch on the HP 8133A.
After carrymg out a self-test, the HP 8133A recalls its last setting.

The LED in the key lights, and the number of the last Memory used is
displayed, for example:

Mamoryg Ho. 1

3. Press the (DDODD

key (right-most vernier-down key),

% ROTATE & REFEAT B =1 1

D9 E 4

UUU@

- CURSOR < FILL R o

until the following message appears:
Standard Settinag

24 Using the Puise Output as a Squarewave Clock Source.
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4. Press:’

7Y, to recall the standard setting.
The display now shows the standard Period and Channel 1 Width:
Per BR.Z02ms 1:bid 156 ps

oy

Note a. The Period parameter appears brighter, because it is the
active parameter currently controiled by the vernier keys,
i The LED in the Timebase key also indicates

that this is the active parameter.

b. The 1: next to the Width parameter means that this is the
Width parameter for Channel 1.

Using the Pulse Duiput as & Squerewave Clock Source. 25
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2 Setting the Frequency.

—J TIMERRSE [
-‘Il'-INT =T D

SOl

ETERNL
INAUT

N Supp HRX v,

After “Reca]lmg the Standard Instrument Setting”, the cont:rols are
as shown above. The display shows the standard Period and Cha:mel 1 Width
sattings, and the Penod is the active parameter:

Pay  38. BEI:J ns 1 Wid 158 p=s

TIMEEASE, (FREQ/PERIOD) to activate the Frequency parameter.

The PERIOD LED switches off and the FREQ LED switches on. The LED
in the key remains on, indicating that this is still the active parameter. The
display now shows the timebase Frequency:

Freq 33.8MHz Ll:lid 158ps=

keys to increase the timebase Frequency to 1.0000 GHz.
Refer to “Usmg the VER 5 keys” in Chapter 1 if necessary.

BT RS

2-6 Using the Pulse Butput s a Squarewsve Glock Snuree.
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Setting up the Trigger Channel Qutput

TRIGGER

o, glors
®\ QEIT  OHIGH OLH
o) (o] (o]

TRIGGER CHANNEL
CUTPUT

NG

After “Recalling the Standard Instrument Setting”, the TRIGGER! controls are as
shown above. You are going to set up a divided-by-8 trigger-signal to trigger the
oscilloscope. The Trigger Charinel Output signal is always a squarewave,

Setting the Trigger Output frequency
M@Eﬁfﬁ to activate the Trigger Divider parameter,
Freq 1.B88A GHz Tridivide =1

2. Press the (MDD @) key three times to set the Trigger Divider to 8.
Freqg l.8868k GHz Tridivide =5

1. Press

Setting the Trigger Output levels

Caution The output Ievels used in this example are suitable for
an HP 54121 A Trigger input with 20 dB attermator and
' power-splitter as shown in Figure 2-2,

If you are using 2 different "scope, refer to its manual for
suitable levels.

Using the Pulse Output as a Squarowave Clock Sourse. 2.7

S

?
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! (AMPL/HIGH] to activate the Trigger Amplitude pararmeter:
Tr:Ampl B8.28% Trilffs O.pBY

% keys to set the Trigger Amplitude to 1.6 V. Refer to “Using
i keys” in Chapter 1 if necessary.
+ Press | to enable the Trigger Output.

The LED in the key switches off, indicating that the output is now
enabled.

. On the oscilloscope, press to view the Trigger Output signal.

HP 81334 Tridger Channel Outpin - 1§Hz 8] 1.60 V mplitutie

i T n P

3 [ L ¥

[ ;’-E‘ . ——
1
400 mV/div 2.00 ns/div
Note Don'’t forget to set the Channel 3 attenuation factor on the
oscilloscope to 20, to account for the 20 dB attenuator and
i Power Splitter.

Due to differences between ’scopes you may need to adjust the
Timebase Time/Div and/or Delay to obtain the waveform shown.,

28 Using the Pulsa Qutput 23 a Squarewave Clock Source,
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After “Recalling the Standard Instrument Setting”, th

shown above. You are going to set up a 3 Vy, squarewave (0.4 V - 3.4 V),

Selecting sqﬁarewave mode

L. Press :’gﬁ;ﬁﬁ% to select squarewave mode.
The PULSE LED switches off and the SQUAR LED switches on.

Setting the Pulse Output levels

2. Press ¥ PULSE, (AMPL/HIGH) to activate the Amplitude parameter,

i:Amel A.18 Y 1:0ffs .68 Y

3. Use the &

J l1:Ampl S.BBY 1:0ffz 1.990 %

www.valuetronics.com

{sing the Puise Dutput as a Squarewave Glock Sourca,




twice to activate the High parameter. The
are now displayed as High- and Low-levels:

1:High 3.48% lilow A.48Y
it s

7. Press BULSE (CMIT) to activate limited-output mode and prevent the

TR

output-levels from moving outside their current voltage-window,
The current High- and Low-level parameters are taken as limit values. You
cannot move the output-levels beyond these temporary limits, until you

switch off limited-output mode by pressing again. The limits apply
whether you sef High/Low levels or Amplitude/Offset levels,

8. Press o above the QUTPUT connector to enable the outpnt
signal. _

The LED in the (QISABLE) key switches off, indicating that the output is now
enabled. A seperate (DISABLE) key above the OUTPUT connector controls the
inverted output (OUTPUT).

8. On the oscilloscope, press (AUTOSCALE) and adjust the Timebase Delay to
position the rising trigger-edge as shown:

HP 8133A TrigFer Chahnel Output- 1 GHz+8, 1.60 ¥ Amplitude

B0 mipaiv |/

:ﬁi B733A Chapnel 7 ?w__'w:w T 6Hz 3 Ampll‘l}me\_‘__‘_.
Voo '\ |
| | Vo

0 Detay Heferqnce\/"""‘"'—"'j
200 ps/div

Note that the fixed delay beiween the Trigger and Channel 1 Cutputs can
vary between instruments.

210  Using the Pulse Output a3 a Syuarewava Clock Saurce.
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Varying the Output Delay/Phase,

o ] PLLEE[

Oeusc ‘.—m.m OWITTH CRPL D oS
‘.ﬁa.m Opfs OICre -WEHIGH -gELo

[mGlalEla

DTSFBLE == LIAIT OISARLE
u At
@ E]

O.ITPLI'I'

.&.

%

: controls are as shown above.

S

After “Setting up the Pulse Output”, the o5

E. (DELAY/PHASE) to activate the absolute Delay parameter.
liSkew @p=s 1iDel 8p=

2. Press the (T @) (TXT} key three times to increase the Delay to 300 ps.
1:8kens @ps 1:D2l ZSEBPRs

3. Press I jm twice to activate the relative Phase-delay
} parameter. (Pressing once activates the Skew parameter)

liSkew B ps 1iPha  183.6°

The 300 ps Delay is now expressed as 2 phase-shift of 108.0° relative to
the current Period of 1 ns. Yon can check the current Period by pressing

‘ m-_ i%: {FREQ/PERIOD ) twice. Press i -__ PULSE (DELAY/PHASE) again to
4 re-actl te the Phase parameter.

4. Using the VERNIER keys, increase the phase to 180.0°.

118kew Bps 1:tPha 138.8°

Using the Pulse Dutput as a Squarewave Clock Source.  2-11
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TWICE to activate the absolute Delay parameter

1:8kew Bps [tDel S85ps

The Phase-shift of 180.0° is now expressed as an absolute delay of 500 ps
(haif of the eurrent period).

[ | | Hpelay ge0 ps—TE—)l;'

4-—-"""'"

200 ps/div

is always a fixed delay of 18. 8‘_ns (typlcal) between the
ER Channel OUTPUT and 2 /F'- )

d ' aIn SQUARewave mode, you can use Ehe DELAY/PHASE
parameter to vary the phase of_ t_helou ut signal from a
SULSE: channel relative to the TRIGGER.
] If you have Option 001,002 or 003, the DELAY/PHASE
paramer;er can also be used in PULSE mode,

o o o

DELAY/PHASE parameter,

B You can use the Skew parameter to set the zero-point of
your Delay parameter. The sum of the Skew and Delay
parameters will be the final delay at the output connectors.
The delay-range specified for your instroment applies to the
sum of the Skew and Delay parameters. Refer to Chapter 4.

212 Using the Pulse Output as a Squarawave Clack Saurce.
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Varying the Width/Duty-cycle.

-~
] PULSE' [

on.l.ss-i-w.m OHIPH ORPL  COoFFs

®\ .-su.m Oﬁﬁt Oneve -‘Qum-a -‘#Lm

rriacto N i OMP LIMIT DISABE e

@@ll@@@
QAQ

After “Varying the Output Delanyhase the-f
above,

.....

; Sm controls are as shown

RGN

i. Press;? ULSE: (PULSEZSQUAR] to activaie PULSE mode.

The SQUAR LED switches off and the PULSE LED switches on. On a
standard instrument the DELAY LED switches off and the WIDTH LED
switches on.(It is not possible to vary both DELAY and pulse WIDTH
simultaneously on a standard instrument.) The Qutput signal is no longer a
squarewave, but a pulse-stream with a pulse Width of 150 ps:

HP B1EBATrIg1]er Channel Oulput - 1 \_‘th-'r&. 1,60 ¥ Amplitude
800 m\}!dlv /
HP 81334 Chapnef 1 ;!_gl\put»l’ulsl:. T1GHz, 150 ps Width, S)Qmplltude
drwey SN E R

" s ! ot
[Pl R
200 ps/div

Using the Pulse Dutput as & Syuarewave Clock Source.  2-13
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9 Note that the Channel I Delay remains 500 ps if you have Option 001, 002 or
- 008. .

2. If you have a non-standard instrument, press W JL:
the Width parameter;

Freq 1.86688 GHz 1:Nid 158 ps
PULSE to activate the relative Duty-cycle pararaeter:
Freq 1.8883 GHz 1:Doyc  15.8%

The fixed pulse Width of 150 ps is now expressed as a Duty-cycle of 15.0% -
relative to the current Period of 1 ns.

Y eys to increase the Duty-cycle to 66.6%.

y to activate

4, Use the | :

5. Press to activate the fixed Width parameter:
Frreg 1.8886 GHx 1:Hid 666 ps

The Duty-cycle of 66.6% is now expressed as a fixed Width of 666 ps (two-
thirds of the current Period).

[T
T
e f\-—-‘-"‘*-—-”———"\ D
| [ '.'.':msss.:z. | 1. - '(
LT VL
ot LN

200 ps/div

2.14  Using the Pulse Output as a Squarewave Ciock Source.
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Setting up a Repetitive Pattern of Pulses

Introduction

This tutorial shows you how tg? set up a repefitive pattern of NRZ br RZ pulses
using the second Z/DATA: channel (Option 002) in 32 BIT Data mode,

) Note The tutorial assumes you will be observing the output
waveforms on an HP 54121T oscilloscope. Due to differences
d ’ between instruments, you may need to adjust. your oscilloscope
after using in order to obtain the waveforms shown,

If you want to quickly familiarize yourself with the HP 8133A
) controls, you can work through the tutorial without connecting
a 'scope.

"HP 61334 Trigher Chahnel Oufput- 1 GHz BRE, 1.60 ¥ Ampliude

v ]

AEHT A Channel Z Otput, § GHz NAZ Data pulses] 3 V Amptitade

A

[ ! \
| ! [ !

L | et ] M | e [

Figure 3-1. Burst of 1 GHz 3 V;, NRZ pulses, with Bit 0 Trigger

et

Setting up & Bepetitive Pattern of Pulses  3-1
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Overview
Work through the tutorial in order:

1. Connect the HP 8133A to an oscilloscope.

2. Recall the Standard Instrument Setting. (Refer to “Recalling the Standard
Instrument Setting” in Chapter 2.)

Set the frequency. (Refer to “Setting the Frequency.” in Chapter 2.)

Set up the Trigger Channel to trigger the oscilloscope.

Set up the Pulse/Data output.

Vary the output phase.

Vary the data format.

No O

Recommended Equipment

m Oscilloscope HP 541217 (HP 54120B & HP 54121A)
= 3 SMA Cables

= 3 20 dB Attenuators 33340C

s 1 Power Splitter 116678

= 1 SMA Adaptor 125(0-1159

3-2 Setting up & Repetitive Pattern of Pulses
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Connecting the HP 8§133A to an oscilloscope.

Cscilloscope HP 541217

(MP S9128B)
HP B8133A Option Q@2
[ — @ (HF 54121R)
Bt
e 2T Tri agr 2 4 Ti“1g
B B2 8 BB | 58 a 8 a8
SMA ¢ m—m 20 dB Attenuator 33340C —=
Fdaptor / |
) Power Splitter 116678 ,
Figure 3-2.

; 1, If you have the equipment set up f
on the 'scope to the Channel 2

Connecting the HP 8133A Cha._nne'l 2 to an HP 54121A Osci_lloscope.

& output of the HP 8133A, as

shown in Figure 3-2. Either DISABLE the Channel 1 output, or disconnect it
from Channel 2 of the ’scope,

Otherwise:

b.

J

3 a.

Connect the HP 8133A Channel 2 Output to the Channel 4 input on the
‘scope via a 20 dB attenuator.

Conneet the HP 8133A. Trigger Channel Output to the Power Sphtter
input.

. Connect one of the Power Splitter outputs to the Channe! 3 input on the

'scope via a 20 dB attenmator.

- Connéct the other Power Splitter output to the Trigger input on the 'scope

via a 20 dB attenuator.

. Set the Channel Attenuation factor for ’scope cha.nnel 4 to 10 to account

for the 20 dB attenuator.

. Set the Channel Attenuation factor for ’scope channel 3 to 20 to account

for the 20 dB attenuator and Power Splitter.

Setting up a Repetitive Pattern of Pulses 3-3
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If you have just worked through Chapter 2, skip straight to list item 5.

Recall the standard instrument setting, see “Recalling the Standard
Instrument Setting” in Chapter 2.

S
L.
2.

. Set the Frequency to 1 GHz, see “Setting the Frequency.” in Chapter 2.

4, Set up the Trigger Channel as 4 scnbed in “Setting up the Trigger Channel
Output” in Chapter 2. The ! ER. controls are now as shown:

Loz

oW
L]

] TRIGGER [

-:',Enxvux-:'l.':nﬂ. —‘*I:-G'F‘S
GBrte OHIGH  Cuew
(]

DISALE

(o]

TRIGEER O-ANKEL
ouTPuT

L £ AV WL P

T

%@.}“! DIVIDE/BIT 0] to activate the Divider parameter.

Freq i. EIEIEE‘I GHz TriDivide =2

F'r'e':[ 1.8880 GHz TriBitstream

In Bitstream mode the Trigger Qutput signal is always a divided-by-32
squarewave synchronized to Bit 0 of the 32 Bit data. The rising edge of the
Trigger signal lags the start of Bit 0 by 1.8 ns (typical).Refer to Figure 1-2.

34 Sefting up a Repstitive Pattern of Pulgns
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Setting up the Pulse/Data Channel Outpu

— T R 1) 3 I S —
)

Om™a Ot Omz  —@ErL —®0ers

“r

@X@\-‘*&’mﬁn CPRES ONT  OHIGH . OLOW

LE®

E] E] @Q’
@\@

0 A .

®/
D

Tf:g;ter “Recallmg the Standard Instrument Setting” in Chapter 2, the
B controls are as shown above,

Selecting 32 Bit Data mode
L. Press %%I:“’?
parameter:
Freg l.80888 GHz 2:Sgquatswaves ]

2. Press PULSE/DATA/ (DATA/SQUAR) again to switch to Data mode:
Freg 1l.08058 GHz 2:PRES mode

{DATA/SQUAR) to activate the Squarewave divider

3. HLSE/DATA: (32 BrJPRes) to change the Data mode from PRBS to

n n n MNe__01 1 0 M

@:ﬁw ' keys indicated by the blue lettermg

Setting up a Repetitive Pattern of Pulses 3-5
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Editing the 32 Bit Data

keys to set up the following 32 Bit data:

Folololal 0 [
OO O

’ato set Bit 0 to 1 (1), the cursor moves on to Bit 1.
n JEUUY N OO o I

; to move the cursor right to Bit 2.
A FpTT to repeat the data before the cursor up to

[-0-N_M-N_r-n.n_n_r_n.

! i

1T (CURSCR=) five times to move the cursor right to Bit 7.

€ Press DATAEDIT| (FILD) to fill the data pattern from the cursor to Bit 31.
n_n_f-mn

Setting the Data Output Levels

; .&; (AMPL/HIGH) to activate the Amplitude parameter.
21 fmpl El 14 ’v‘ 2i0ffs B.88 Y

FImPl 3 BEI‘-.-' 2:Df s B, EIEi'-.-'

3.6 Setting up a Repetitive Pattern of Pulses
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%ﬁﬁ% keys to set the Offset parameter to 1.90 V:
2iAmpl Z.8EB Y 210ffs 1.58 W

_ twice to activate the High-level parameter.
The output-levels are now displayed as High- and Low-levels:

ngh 3. 4'3 ¥ o2ilow @.48 Y

] m (LMIT) to activate limited-output mode and prevent the
output-lev s from moving outside their current voltage-window.

The current High- and Low-level parameters are taken as limit values. You

~ cannot move the output-levels beyond these temporary limnits, until you

11.

12,

switch off limited-output mode by pressing again. The limits apply
whether you set High/Low levels or Amplitude/Offset levels.

above the OUTPUT connector to enable the

output 51gnal

The LED in the key switches off, indicating that the output is
enabled. A seperate key above the OUTPUT connector controls
the inverted output (OUTPUT),

On the oscilloscope, press and adjust the Timebase Sweep-time
and Delay until the Trigger rising-edge and pulses are as shown:

HP 8133A Trigger Chapnel Output - 1 GHz BitD, 1.58 ¥ Ampliude

500 mVjdiv

HE E‘:..ﬁ_é. Chatnel 2 Oltput - 1 Gz NEZ Data/pulges 3 V Ampiiiude

: ] i ' h !

NN T

b e : |
1 .

L. o [ SRR Y A tr,|

Bup  EWi BH2 B3 Pt B Bk B

1 ns/div

Setting up a Bapatitive Pattern of Pulses 3-7
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Varying the Format of the Data

Wt

to select'RZ Data mode:

b e Pty an SRR CECRV

1 ns/div
- Varying the Phase of the Data

14. Press
right:

EDTT (ROTATES) twice to rotate the 32 Bit data 2 periods to the

Fary P e Fot
1 I i 1

1 . | |
L .

,

pire DT ooz T BET Tned” BN mes InF T prd
1 ns/div

3-8 Setting up 2 Repetitive Pattern of Pulses
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Inverting the Data

’ 15. Press BULS to logically invert the 32 Bit Data.
18. Press to return to NRZ data format:
3 :
oo, Feped== Pty e
3 [ I ! ; | | I J
| b i SRS RSN
I ! ! A
LW PO Y [ g LIS
|__eitle BM) BB Bnd  gite  Bws  BulE_ Bz AR |
1 ns/div
)
;
3
1
Setting up a Bepetitive Pattern of Pulses 3.9
i
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Compensating for Different Signal-path
Lengths at the Device-under-test.

Introduction

This tutorial shows you how to use the Skew Delaj} parameter on
Channel 1 to adjust the Zero-point of the Delay parameter so that zero-delay

corresponds to simultaneous arrival of Channel 1 and Channel 2 pulses at your
] device-under-test.

Note The tutorial assumes you will be observing the output
waveforms on an HP 54121T oscilloscope, Due to differences
# between instruments, you may need to adjust your osciiloscope

after using (AUTOSCALE) in order-to. obtain the waveforms shown.

500 mY/div 200 psdhy

ﬂ"'c::.v..,- T

ot
o —

1
]

!

Il
|
) Channgi 1 £ C| | 2 at Desdec-under-iest

Figure 4-1. Channel 1 & 2 1 GHz 3 V,, squarewave output-signals

s
=
<]
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Work through the tutorial in order:

1.
2.

3.
4

Connect the HP 8133A to the oscilloscope.

Recall the Standard Instrument Setting. (Refer to “Recalhng the Standard
Instrument Setting” in Chapter 2.}

Set the frequency to 1 GHz. (Refer to “Setting the Frequency.” in

Chapter 2.}

Set up the Trigger Channel to trigger the oscilloscope. (Refer to “Setting up
the Trigger Channel Output” in Chapter 2.)

5. Set up the Pulse Channel 1 ouput.
-4 8. _
7. De-skew Channel 1 relative to Channel 2.

Set up the Channel 2 output.

Recommended Equipment

» Oscilloscope HP 54121T (HP 54120B & HP 54121A)
a 3 SMA Cables
m 3 20 dB Attenuators 333400

4.2 Compensating for Different Signal-path Lengths at the Nevice-undertest.
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Connectmg the HP 8132A to an oscilloscope,

Oscil loscope HP S4121T
(HP 94 1288)

HP 81338 Option 2@2

) 1 @ (WP 54121AR)
Ext’ ;
n I Trs oo 1 2 3 4Tri
B B28 G018 0gdg g°

28 dB Rttenuator 333408C

Figure 4-2. Connecting Channels 1 & 2 for de-skewing using an oscilldscope

1. If you have the equipment set up for Chapter 3, re-connect the Channel 2
Input on the 'scope to the Charmel 1 PBI?%EA output of the HP 81334 and

connect the “scope Trigger Input dwectly to the Trigger Channel Output of
the HP 8133A. See Figure 4-2.

Otherwise:

a. Connect the HP 8133A Channel 1 Output to the Channel 2 input on the
'scope via a 20 dB attenuator,

b. Connect the HP 8133A Channel 2 Qutput to the Channel 4 input on the
'scope via a 20 dB attenuator,

c. Connect the HP 8133A Trigger Channel Output to the Trigger input on the
scope vi a 20 dB attenuator.

d. Set the Channel Attenuation factor for each 'scope channel to 10 to
account for the 20 dB attenuators.

L

S

Compensating for Diffarent Signal-path Lengths at the Device-under-test.  4-3
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Setting up the HP 8133A Outputs
1. If you have just worked through Chapter 2 and Chapter 3, skip straight to
“Setting up the HP 54121T Qscilloscope”. .

2. Recall the standard instrument setting, see “Recalling the Standard
Instrument Setting” in Chapter 2.

3. Set the Frequency to 1 GHz, see “Setting the Frequency.” in Chapter 2,

4. Set up the Trigger Channel as described in “Setting up the Trigger Channel
Output” in Chapter 2.

PUESE: Channel 1 as described in “Setting up the Pulse Output” in
Chapter 2 but don’t bother v1ewmg the signals on the ’scope.

6. Set up BULSE/L

SR

Pulse Output” in Chapter) 2 (1 e. SQUARewave mode with output-levels as
given), but don’t bother viewing the signals on the ’scope.

48 Compensating for Differant Signal-path Lengths at the Device-under-test.
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Setting up the HP 54121T Oscilloscope
1. Press to display both Quiput signals.
2. Change the display to Display Screen ‘

to show the two output signals

superimposed:
3 500 m¥jdhe 200 paidhy
r‘] ‘QLGQH m! ‘tﬁ%
ot b : _
; j L J |
I
A LU W
N a4 E A
Ch 11 & Channel 2 at Device-underest
) 3. Adjust the Timebase sweep-time to 20.0 ps/div.
4. Adjust the Timebase delay until a rising edge from the Channel 2 output
(Channel 4 Input) is centered on the screen:
} 500 mVjdlv 2] paidiv
Channel i;:tlulput
Ca
3
bl
vty ! _..-ﬁg
T 1 ] |
J
Compensating for Different $ignalpath Lengths at the Device-undertest. 4-5
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“ﬂ—skem_ g the Delay parameter,
1. On Channel 1, press to activate the Skew parameter.

2. } ,' i keys to adjust the Skew parameter until the Channel 1
nsmg—edge (Channel 2 Input) and the Channel 2 rising-edge reach 50%
araplitude at the same time:

4
Channct 1 Skew
=58 ps
560 mV/div 20.0 ps/div
Note . ® The two channels are now de-skewed for their current
: operating settings (Squarewave mode). If you change the
i mode of either channel, you may need to de-skew the signals

again in their new modes.
a Always allow the HP 8133A to warm up for at least 30
minutes to attain its specified performance.

4-6 Compensating for Different Signal-path Lengths at the Davice-undar-test.
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