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MANUAL CHANGES

E A MANUAL IDENTIFICATION

Nadel Number: 54110D
Date Printed: QOCTOBER 1985
Part Number: 54110-90902

This supplement contains impaortant information for correcting manuat errors
and for adapling the manual to instruments contaimng improvemenls made
aftar the priniing of the manual

To use tiis supplement:
Make all FRREATA corections.
Make all apnropriate s3rial nuimber related changas indicated in the lables.

—— Senal Prafx or Numbei ——— Make Msnual Changes — —- Seral Prefix or Number ——— Make Manual Changes —
2615A 1 {
2033A 1,7
27104 1,€.,3
2727A 1,2,3,4
» NEW ITEM
" ERAATA

Insert ¥-Ray Fadialion MNotice and X-Ray license in manual iust inside
the Linding’s front cover,

Pagz a-4, Table ¢ 2, Replaceable Pz is, "ZXCHAMGE ASGEMSLIES
calete: A1 H™ and Mir Part Noa, 54110-69L,07

Page 4-4, Tabiz 4-2, Replaceablz Puts,
Add: MPSE HP and Mir Part No. 5031-0448, CD 3, Qly 1, Cover - Bottom,

NOTE

Manuzi chznge supplements are revised as often as na2csssary to keep manuals as current and accurate as possible  Hewlet-Packard
recommands that you peringizzliy request the falesy eddion of this supplement. Free coples are avallable from all HP offices  When

reques'ing copres guote the manual lcentfication informatlen fiam vou supplement, or the model numiber and piind dale from the title pzge
of the manual -

JULY 1987

HEWLIETT
10F 2 [ﬁl’ PACKZLRD

Printed In U 8 A,



Model 561100 5411090902 "°

ERRATA (CONT'D)

Page 4-5, Table 4-2. Replaceable Parts,
Change: E1 HP and MIr Part No. to 54100-67602

Page 4-5, Table 4-2. Replaceable Parts,
Add: W14 HP and Mir Part No. 8120-4600, CD 8, Qty 0, Pwr Cord (Oplicn 917), Mir Code 28480

Page 4-6, Table 4-2. Replaceable Parts,
Change: W2 HP and Mfr Part No. to 54100-61602, CD 6

rPage 3-42, Adjustments
If your instrument contains a recently manufactured Timebase board {Ad), adjustment capacitor
A4C102 may or may not be instailed on the board. Several electrical components on the board
were replaced by componenls with tighter electrical specifications, eliminating the need for the
adjustment capacitar, Visually inspect the Timebase board's bottom left corner to see if it con-
tains the adjustable capacitor C102. This is the only adjustable capacitor on the board. If the
capacitor is nat instafled on the Timebase beard, da not perform adjustment procedure 4-20.

CHANGE 1

Page 4-4, Table 4-2 Replaceable Parts,
Change: A2 HP and Mfr Part No. to 54100-66524, CD 1
Change: *A2 HP and Mfr Part No. to 54100-69524, CD 7

CHANGE 2 .

Page 4-4, Table 4-2. Replaceable Parts,
Change: A10 HP and Mfr Part No. to 54110-66512, CD 9
Change: *A10 HP and Mfr Part No to 54110-68512. CD 5

CHANGE 3

Page 4-4, Table 4-2. Replaceable Parts,
Change: A14 HP and Mfr Part No. to 54110-66511, CD 8, QT 1
Change."A14 HP and MFr Part No. to 54110-69511, CD 4, QT 1
Change. B1 HP and Mfr Part No. {o 3160-0521, CD 3, QT 2
Change: MP46 HP and Mir Part No. to 5411004108, CD 9, QT 1
Add: HP and Mfr Part No. 5061-6138, CD 2, QT 8, Insert Nut - Fan
Add: HP and Mir Part No. 0515-0435, CD 8, QT 8, Screw - Fan

»CHANGE 4
Page 4-4, Table 4-2. Replaceable Parts,
Change:A11 HP and Mfr Part No. to 54110-66513, CD 0
Change:"A11 HP and Mfr Part No. to 54110-69513, CD &

Change:A12 HP and Mfr Part No. to 54110-66510, CD 7
Change:*A12 HP and MFR Part No. to 54110-6951Q, CD 3



X-RAY RADIATION NOTICE

Model 54110D

WARNING

Wahrend des Betriebs erzeugt dieses Gerat
Riontgenstrahlung. Das Gerdt 1st so abgeschirmt,
dag die Dosisleistung weniger als 36 pA kg {03
mR.h) in Scm Abstand von der Oberflache der
Katodenstrahlrohre betrdagt. Somit sind die Sicher-
heitsbestimmungen verschiedener Lander, u. A der
deutschen Rdntgenverordnung eingehalten.

Die Starke der Runtgenstrahlung hangt im Wesent-
lichen von der Bauart der Katodenstrahlrohre ab,
sowie von den Spannungen, welche an dieser
anliegen. Um einen sicheren Betrieb zu gewsdhrieisten,
diutfen die Einstellungen der Niederspannungs-
und des Hochspannungsnetzteils nur nach der
Anieitung 1n Kapitel V des Handbuches
vorgenommen werden,

Die Katodenstrahlrohre darf nur durch die gleiche
Type ersetzt werden. (Siehe Kapitel V1 fur HP —
Ersatzteile)

Das Gerdt ist in Deutschland zugelassen unter

BW/218/86/Roe

der Nummer:

When operating, this instrument emits x-rays,
however, it 15 well shielded and meets safety and
health requirements of various countries, such as
the X-ray Radiation Act of Germany

Radiation emitted by this instrument 1s less than
0.3 mR hr at a distance of five (5 centimeters
from the surface of the cathoderav tube. The
x-ray radiation pnmarily depends on the charac-
tenstics of the cathode-ray tube and its associated
low-voltage and high-voltage circuitry To ensure
gafe operation of the instrument, adjust both the
low-voltage and high-voltage power supplies as
outlined in Section V of this manual (if appli-
cable}.

Replace the cathode-rav tube with an identical
CRT only. Refer to Section VI for proper HP part
number,

BW/218/86/Roe

Number of German Lirense:




| %} GEWERBEAUFSICHTSAMT STUTTGART

. Zentrale Stelle far Sicherheitstechnik und Vorschriftenwesen in Baden-Wirttemberg -

- 16.01.1986
™ Gewerhesuisichtsamt - ldgersir. 29 - Pastfach 705 - 7000 Stuttqart 1 Stuttgart, den Vs

Fernsprecher
10711 20591 {Behordenzentrum)
Durchwahi2050- 47738

Firma Aktenzeichen- 2 51 OS/EP/WE
Hewlett Packard GmbH [Bitte bei Antwort angeden)
Herrenbeprger 3tr. 110/130

7230 B8blingen

Zulassungsscheln Nr. 2W/218/86/38

Gemds § ¢ der Réntgenveroprdnung vem ¢1.03.1973 (2GBL. I 2. 173}
wird die Tulassungz der Pauart durech den Baupapfzulassungsbescheld
vom 16.01.19868 mif Aktanzelchen I 5108/4F/Ws/Th Zfilr den nachlsl-
gend aufzefihrten Sté8rstrazhl— bescheinizt:

. ‘Jc-ege-ns tand Mgital-0Oszillaskop
Firmenbezelichnung : HP Typ S5411¢D
Bildrihre : Sony Typ M23 JHU 15X
Heprsteller : Hewlett-Packard

1300 Garden of the Gods Zoad
Colorade Springs
Colorado R0%07, T3A

Betrisbsbedingungen : Hechspannung: max, 22,3 «V
Strahlstrom: max., 0,3 mt
Zulassungskennzeichen : BW/218/86/38
Die Bauartzulassung 1st befristet bis 15.01.1598,
Fir den Strzhlenschutz wesenuliche Merlgmzls
1. Dia Apt und Quallizids der 2ildprshre,
2. die der Zochspannungsarosuguns und -stabillisierunz

. dienenden Zauelamenss,
Yy



SEWERBEAUFSICHTSAMT STUTTGART - Zarauie Steile Kir Sicherhsitstachnik und Vorsennftenwesen m Saden-Wurttemaery  ° '

Blat 2 um Besowd vom16.01,1996(Tulassungsechein) Kennzechen 3IW/218/25/33

Auflagen: .

1. Cle Gerite sind beziglich der fir den Strahlensehutz wesenm=o
lichen Merkmale entsprechend den vorgestellten und gepriftan
Mustern und Antracsunterlagen herzustellan. . -

2. Dle Gerite sind einer Stickprifung daraufhin zu untterzishen,
ob sie beziglich der fiir den Strahlenschutz wesentlichen Mer-
male der Rauartzulassung entsprechen.

Die Prifung muf umfagsen:
a) Xontrolle der Hochspannung an jedem efnzelnen Geric,

b) Messung und Dosisleistung nach FeS:legung im Zauart-

zulassungsbescheid, - i
3. Di2 Herstellung und die Stickpmlfung sind durch den von der
lulassungsbenhdrde bestimmten Sachverstindigen {berwachen zu
lasgsen. o
b, Die Ger#te sind deutlich sishtbar und dauerhafs mit dem
Kennzeichen )
BW/218/86/R3
Zu versehen sowle mit einem Hinwels folzenden Mindestinnalss: . .

"Die in diesem Gerit entstehende Rintzen-

strahluneg i1st auspeichend abgeschirmt.
Beschleunigungsspannung maximal 22,2 kV."

Hinwels fiir den Benutzer des OJerits:

Unsachgemile Eingriffs, insbesondere Verindern der Bochsparnunz
oder Auswechseln der Bildrdhre kdnnen dazu ftihren, dag Rintzens
lung in erheblicher Stirke auftritt. 2in so verindertes Geris ar
spricht nicht mehr dleser Tulassung und dar? infolgedesser nich
menr betrishen werden,

i

»

;:gnilh--ld.J

Rautier

Oieses Gerdt wurde nach den Auflagen der Zulassungsbehdrde einer §tdckarifung
untarzocen und entsaricht 1n gen flUr den Strahlenscnutz wesentlicnen Marxmalen
ger Bauertzulassung. Dve Beschleunigunasspannung betrig: maximal 22,3 &Y.

Hewlett«Packars .

- 1900 Gargen of the Gods Road
Colorade Sarings
Colorads 20207, UsSA



MANUAL CHANGES
. —MANUAL IDENTIFICATION —, -

Model Number: 54110D S R
Date Printed: QOCTOBER 1985 L
Part Number:  54110-90902 ;

This supplement contains important information for corresting™manual efrors o !
and for agapting the manual to mstrunents containing improvements made - .
after the printing of the manual. :

To use this supplement: e
Make all ERRATA corrections.
Make all appropriate serial number related changes indicated in the tables. L

— Serial Pretix ar Mumber —— Matke Manual Changes — — Senal Freflx of Number ——+-— Make Manual Changes —
ALL ERRATA
!
» NEW ITEM
» ERRATA '

Page 4.5, Table 4-2. Replaceable Parts,
Change: E1 HF and Mir Part No. to 54100-67602

NOTE

!
Manual change sunplements are revised 25 often as necessary to keep manuals as current and accutate as possible  Hewlett-Packard
recommends that you periodically requ-si the lafest ecition of dis supplement  Free copes are avadable from all HP offices  When

. reqi)eéllng copies qunte the manual idenbiticatian information from your supplement, or the model number and print date from the title page
of the marual — - _ P

25 OCTOBER 1985
HEWLETT
10F 1 ’ [@ PACKARD

Printed in U S.A



SAFETY

This product has been designed and tested according to international Safety Requirements. To ensure
safe operation and fo keep the product safe, the (nformation, cautiens, and warmngs in this manual,
must be heeded Refer to Section | and the Safety Summary for general safety considerations
applicable to this product.

This apparatus has been designed and tested i accordance with IEC publication 348, safety
requirements for electromc measuring apparatus, and has been supplied in a safe condition. This
manual contans some information and warnings which have to be followed by the user to ensure safe
operation and to retain the apparatus in safe condition,

CERTIFICATION
Hewlett-Packard Company certifies that this product met its published specifications at the time of
shipment from the factory. Hewiett-Packard further certifies thal its calibration measurements are
traceable to the United States National Bureau of Standards, Io the extent aliowed by the Bureau's
cahrbration facility, and to the cahbration facilities of other international Standards Orgamzation
members.

WARRANTY

This Hewlelt-Packard product is warranted aganst defects in matenal and workmanship for a
period of one year from date of shipment During the warranty period, Hewlett-Packard Company
will, at its option, either repar or replace products which prove to be defective.

For warranty service aor reparr, this product must be returned to a service facility designated by HP.
However, warranty service for products installed by HP and certain ather products designated by
HP will be performed at Buyer's faciity at no charge within the HP service travel area Qulside HP
service travel areas, warranty service will be performed at Buyer's facility only upon HF's pnor
agreement and Buyer shall pay HP's round trip travel expenses.

For products returned to HP tor warranty service, Buyer shall prepay shipping charges to HP and
HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all
shipping charges, dulies, and taxes for products returned to HP fiom another country.

LIMITATION OF WARRANTY
The foregoing warranty shall not apply to defects resulting from improper or madequate
maintenance by Buyer, Buyer-supphed software or interfacing, unauthonzed modification or
misuse, operation oulside of the environmental specifications for the product, or impraoper site
preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OR MERCHAMNTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEQRY.

ASSISTANCE

Product mantenance agreements and ofher customer assistance agreements are available for
Hewletl-Fackard products

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are

provided at the back of this manual.
SCWAY84




SAFETY CONSIDERATIONS

GEMERAL - This 15 a Salsly Clags | mnstrumeni {provided
with terminal far proteclive eatthing)

QPERATION - BEFORE APPL NG FOWER venly lhat the
powst transformet prmary 1s matched 1o the avaiable line
voltage, the cotiect fuse 1s instalicd, and Satety Precautions
are taken {see the following warmings)  In addibon, note the
instrument’s axternal maitkings which are descrbed under

WARNINGI

oServicing Instructions ale for use by seivice-lraned

"Sately Symbols *

personnel  To avord dangeiols elechilc shock  do not

pertorm any servicing unless quallffed 1o do so

oBEFORE SWITCHING QN THE INISTRUMENT, the
proteclive earth tetmimal of the mstiumsnl must be
connected to the protechive conduclor of the {mains)
powercord  The mains phig shall only be inserted N a
socket outlel provided with a protective earth contact The
protective action must not be negaled by the use of an
exlension cord (powel cabhy) wilhoud a3 piatechve
conduciot {giounding) Giounding ons conductor of a two-
conductor outlet is not sufficlent protection

olf this anstrument s lo be  snongrized  via o an
auto-tanstormer {for vollage redustion) make sure the
common terminal s cennected o the eaith terminal of the
power source

o Any interruplion of {he prolective (grounding) conductar
tnside or outside lhe nstiument) o disconnecting  the
piotective earth leimnal will cause a polential shock
hazaid thal could recult in persoral Nury

o Whenever it 15 likely thal the proteclion has baen impaied,
ihe nstrument musl be made noperative and be secured
agains! arry uninirnded opetation

ooOnly fuses with the lequied raled wunrent, voltage, and
specified type {noimal blow, tme delay, eic) should be
used Do not use tepared fuses or sher! cliicuited
fuseholders. To do go could cause a shack ar fire hazard

o Do not operate the instrument in the presence of flammablz
gasses of fumes, Operation of any electtical instrument mn
such an environment constitutes a definite safety hazard

o Do nat install substitute parts o perlorm any unaulhorized
modification to the instrument

o Adustments descibed m the manual are performed wath
power suppled to the instrument whilz protective covers
are removed  Energy avalable at many points may, o

contacted, result in personal iy

o Any adjustment, maintenance, and repan of the opened
nsttument under woltaoe should be avoded as much as
passible, and when inevitable, should be cartied out only by
a skilled person who s aware of the hazard involved

o Capacliors inside the instrument may sbil be charged even
if the instrumenlt has been disconnected from its source of

supply

SAFETY SYMBOLS

Instriuclion manual symbel. The product will be

marked with this symbol when 1t 1s necessaty for

the usel 1o refer to the Instiuchon manual in order
to protect against damage to the product

! Indicates hazardous woltages

Earth terminal (sometmes used n manual to
- indicate urewt common connecled o grounded
chassis)

The WARPHNG sign denotes a hazard 1T
calls attention lo a ptoceduie, practice,

WARNING

ot the like, which, 1t not correctly
perfamed o adheled 1o, could 1esull n personal injury Do
rot proceed beyond a WARMING sign unid the indicated
condiiens arg iy undststood and met

pomsmrerr ey, The GAUTIHE sign denotes a hazard 1L
1 CAUTION ; calls attention lo an operating procedue,
O plachice, of the like, which, if not
cortectly perfoimed o adheted fo, could result in damage fo
ot destiuchon of paid or all of the product Do not moceed
beyond a CAUTION sign unbl the indicated conditions ate
ully understood or met

sC1D984
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PRINTING HISTORY

New editions are complete revisions of the manual Update packages, which are rssued between
editions, contain additional and replacement pages to be merged in the manual by the Customer
Engineer The date on the title page changes only when a new edition 1$ published. When an
edition is revised, all the prior updates to the edition are incorporated
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LIST OF EFFECTIVE PAGES

The List of Effective Pages gives the date of the current edition of any pages changed in updates
to that edition. Within the manual, any page changed since lhe last edition is indicated by printing
the date the changes occurred on the bottom on the page.

All pages are original first edition
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

This Service Manual contains informatbon necessary to test, adjust, and service the
Hewleti-Packard 54110D Digitizing Oscilloscope. This manual is divided into 6 sections as follows:

| - General Information
Il - Performance Tests
Il - Adjustments

IV - Replaceable Parts
V - Manual Changes
VI - Service

Infarmation for operating, programming, and interfacing the Model 54110D is contained In the
541100 Operating and Pregramming Manual supplied with gach instrument.

The General information Section includes a description of the 54110D Digihzing Oscilloscope, its
specifications, oplions, avallable accessories, and general installation instructions

Alsa listed on the title page of this manual 15 a Microfiche part number. This number can be used
to order 4 X 6 inch microfilm transparencies of the manual. Each microfiche contains up to 96
photo-duplicates of the manual pages. The microfiche package also includes the latest Manual
Changes supplement as well as perlinent Service Notes.

1-2. SPECIFICATIONS

Table 1-1 lists the specifications for the Model 54110D. These specifications include the
performance standards against which the oscilloscope 1s tested. Also included is Table t-2, which
lists supplemental characteristics. Supplemental charactenstics are not specifications but are
typical characteristics mcluded as additional information for the user,

1-3. SAFETY CONSIDERATIONS

Safety information relevant to the seivice procedure being described is provided in the approprate
gsections of this manual. The Model 54110D and this manual should be reviewed for safety
markings and instructions befare work 1s begun,
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Tahle 1-1. Specitications

VERTICAL (Voltage)

Bandwidth (-3dB):’

with HP
with HP
with HP

Transition

with HP
with HP
with HP

Defiection

with HP
with HP
with HP

54002A: dc to 1 GHz
54001A: dc to 700 Mhz
54003A: dc to 300 Mhz

Time (10% to 90%):'

54002A: <350 ps
54001A: £450 ps
54003A: £1.2 ns

Factor

54002A:
54001A:
54003A:

(full-scale = 8 divisions):]

10 mVydiv to 1 ¥/div in 1-2-5 steps
100 my/div to 10 V/div in 1-2-5 steps
100 mv/div to 10 V/div in 1-2-5 steps

with HP 54002A: £3% of
with HP 54001A: #6% of
with HP 54003A: 6% of

DC Delta Voltage Accuracy

with HP 54002A: £1% of
with HP B40Q1A: +1% of
with HP 54003A: £1% of

DC O0ffset:

DC Accuracy, 5ingle Voltage Marker:'

full-scale 2% of offset’
full-scate 2% of offset =50 mV
full-scale +2% of offset z50 mV
(Two Markers On Same Channel):'

Full-scale 3% of reading”
full-scale #6% of reading
full-scale #6% of reading

RANGE: #1.5 x full-scale (referenced to center screen)
ADJUSTMENT RESOLUTION: adjustable in steps of 0.0025 x full-scale
Dynamic Range: deflection factor and offset should be scaled so
that the unmagnified signal remains within the

the full-scale display range.

Magnifier: expands displayed signal vertically from 1 to 16 times;
adjustable in 0.5% steps.

Inputs: two inputs, configurable with HP 54000-series pods.
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Tabie 1-1  Specifications {Continued)

HORIZONTAL (Time}
Deflection Factor (full-scale = 10 divisions): LGO ps/div to 1 s/div

ADJUSTMENT RESOLUTION: adjustable in 1-2-5 steps via knob and cursor
keys. Adjustable to three significant figures
via keypad or HP-IB command.

Delay (Time Offset):

PRE-TRIGGER RANGE: up to -200 ms or -10 divisions, whichever is
greater.
POST-TRIGGER RANGE: up to +1 second or +10 divisions, whichever is
greater.
ADJUSTMENT RESOLUTION: adjustable in steps of 10 ps or 1078 x delay
setting, whichever is greater.

Time Base Accuracy:

SINGLE-CHANNEL: {100 ps +2 x 10'5 x delta T reading)
DUAL-CHANNEL: £(200 ps #2 x 10~ x delta T reading)

TRIGGER

Trigger Source Vertical Channel 1 or 2

Input Pod HP 54002A HP 54001A HP 54003A°
Trigger Level £2 x full-scale

Range

Trigger Level 0.0025 x full-scale
Adjustment

Resolution

Trigger Sensitivity

DC to 100 MHz 0.12 x full-scale
Above 100 Mhz 0.24 x full-scale 0.24 x
{(frequency {100 MHz to 500 MHZ) full-scale
range) {100 Mhz to
300 Mhz)
Pulse width 0.24 » full-scale
> 1 ns
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Table 1-1. Specifications (Continued )

TRIGGER (Continued)

Trigger Source

Trigger Input 3 or 4

Input Pod HP 540024 HP 54001A HP 54003A°

Trigger Level +2 ¥ +20 ¥

Range

Trigger Level 2 mv 20 mv

Adjustment

Resolution

Trigger Sensitivity

DC to 100 MHz 40 mv 400 mV

Above 100 Mhz 80 mv 800 mv 800 Mv
{frequency {100 MHz to (100 Mhz to (100 MHz to
range} 500 MHz} 500 MHz) (300 Mhz)
Pulse width 80 my 800 my
>1ns

Trigger Source:

Trigger 3 and 4

[nput: confiqurable with HP

RMS Jitter: =(50 ps + 5 x 107 » delay setting)

channel 1, channel 2, trigger 3, trigger 4,

[ndependent trigger level settings on all sources,
Erdge trigger on any source,
on all sources.

Logical pattern irigger

54000-series pods.

INPUTS
HP B4002A HF 54001A HP 54003A HF 54003A
506 Input 1 GHz Il MQ Input, 1 M@ Input,
Miniature With 10:1 With 10:1
Active Probe| Probe Probe
Attached Removed
Maximum 5V rms 20 V peak 20 V peak 2 V peak
Input
Voltage

i-4
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Tatfe 1-1. 3pectfications (Continued)

INPUTS (Continued)

HP 54002A HP 54001A HP 54003A HP 54003A
500 Input 1 GHz 1 M Input, 1 Mo Input,
Miniature With 10:1 With 10:1
Active Probe| Probe Probe
Attached Remaved
Coupling dc de dc dc
Input N/A 2 pf 8 pf 10 pf
Capacitance
(Nominal)
Input 500 10 ko 1 Ma 1 Mo
Resistance
(Nominal)
Bandwidth * dc to de to dc to dc to
(—BdB) 1 GHz 1 GHz 300 MH:z 300 MHz
Transition £350 ps <350 ps £1.2 ns £1.2 ns
Time *
(10% to 90%
Division 1:1 10: 1835 10:1+3% 1:1+1%
Ratio *

CATHODE-RAY TUBE

X-RAY EMISSION: CRT emission <0.1 mRs/hr: not measurable in

NOTES:

[

background noise using Vicroteen Model 440RF/C.

+15°C to +35°C.

* T3

specifications.

When driven from a 500 source.
With the 10:1 divider probs supplied with the 54003A.
Refer to VERTICAL and TRIGGER specifications for system performance

These specifications apply over ambient temperature range of
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Tabie 1-2. Supplemental Characteristics

DIGITIZER

Resolution: 7 bits (1 part in 128). Effective resolution can be
extended up to approximately 10 bits by using magnification and
averaging.

Digitizing Rate: up to 40 megasamples/second,
VERTICAL

Input Protection: a relay opens when applied voltage exceeds rated
input voltage for input pod in use (see Specifications}).

HORIZONTAL

Delay Between Channels: difference in delay between channels can be
nulled out in 10 ps steps up to 10 ns to compensate for differences
in input cables or probe length.

Reference Location: the reference point can be located at the left
edge, center, or right edge of the display. The reference point is
that point where the time is offset from the trigger by the delay
time.

TRIGGER

Input Protection: a message appears on the display when the
applied voltage exceeds rated input voltage for input pod in use
{see Specifications).

Holdoff

HOLDOFF-BY-EVENTS: range of events counter is from 2 to 67 million
events. Maximum counting rate is 80 MHz. An event is defined as
anything that satisfies the triggering conditions selected.

HOLDOFF-BY-TIME: adjustable in 10 ns steps from 70 ns to 670 ms.
Trigger Modes
EDGE TRIGGER: on any source (see Specifications, Trigger Source).
PATTERN TRIGGER: a pattern can be specified for all sources. Each
source can be specified as high, low, or don't care.

Trigger can occur on the last edge to enter the specified pattern
or the first edge to exit the specified pattern.
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Table 1-2. Supplemental Characteristics (Continued)

Trigger Modes (Continued)

TIME QUALIFIED PATTERN TRIGGER: trigger occurs on the first edge to
exit the specified pattern, only if the pattern was present for
less than [greater than] the specified time. Filter
time is adjustable from 10 ns to 5 seconds. Filter recovery time
is 8 ns. In the "Pattern present <[time]" mode,
the pattern must be present =1 ns for the itrigger to respond.

STATE TRIGGER: a pattern can be specified for any three sources.
Trigger ¢an be set to occur on an edge of either polarity on the
source specified as the clock (not one of the pattern sources) when
the pattern is present or not present. Setup time for the pattern
to be present prior to the clock edge is <4 ns; hold time is
Zero.

Delayed Trigger

EVENTS-DELAYED MODE: the trigger can be armed by an edge on any
source, then triggered by the nth edge on any other source.
The number of events, n, can be set from 1 to 10%-1.

Maximum event counting rate is 150 MHz.

TIME-DELAYED MODE: the trigger can be armed by an edge on any source,
trigger by the first edge on any other source after a specified
time has elapsed. The delay time can be set from 20 ns to b
seconds.
DISPLAY

Data Display Resolution: 501 points horizontally (full-scale) by
256 points vertically.

Data Display Formats
SPLIT SCREEN: each channel display is four divisions high,

FULL SCREEN: the two channels are overlaid. Each channel display is
eight divisions high.

Display Modes
VARIABLE PERSISTENCE: the time that each data point is retained on

the display can be varied from 200 ms to 10 seconds, or it can be
displayed indefinitely.
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Tanle 1-2. Supplemental Characteristics {Continued}

Display Modes (Continued)

AVERAGING: the number of averages can be varied from 1 to 2048 in
powers of 2. On each acquisition, 1/n times the new data is
is added to (n-1)/n of the previous value at each time
ccordinate., Averaging operates continuously; the average does not
converge to a final value after n acquisitions.

GRATICULES: Full grid. awes with tic marks, or frame with tic marks.

DISPLAY COLORS: a default color selectian is setup in the instrument.
Different colors are used for Display background, Channel 1/
Function 1, Channel 2/Functicn 2, background text, highlighted
text, Advisories, Markers, overlapping waveforms and Memories.

I[f desired, the colors used may be changed from the front panel or
from HP-I[B.

MEASUREMENT AIDS

Markers: dual voltage markers and dual time markers are available.
Voltage markers can be assigned to either channel or to both
channels, memories and functions.

Automatic Edge Finders: the time markers can be assigned auto-
matically to any dispiayed edge of either polarity on either channel
or both channels, memories and functions. The voltage markers
establish the threshold reference for the time markers in this mode.

Automatic Pulse Parameter Measurements: the following pulse
parameter measurements can be performed automaticatly (as defined by
IEEE standard 194-1977. "IEEE Standard Pulse Terms and
Definitions").

Frequency Top magnitude
Period Base magnitude
Pulse duration Preshoot

Rise time Overshoot

Fall time RMS volts
Pulse amplitude Duty cycle

Waveform Math: two independent functions are provided for waveform
math. The operators are +, -, invert, versus and only. Either
of the two vertical channels or any of the four waveform memories
can be used as operands for the waveform math., If turned on,
Function 1 is displayed in lieu of Channel 1 and Function 2 is
displayed in lieu of Channel 2.
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Table 1-2. Supplemental Characteristics {Conhinued)

SETUP AIDS

Presets: vertical deflection factor, offset, and trigger level
can be preset independently on each channel for ECL or TTL levels.

Auto-Scale: pressing Auto-Scale causes vertical and horizontal
deflection factors and the trigger source to be set for a display
appropriate to the signals applied to the inputs. Requires a duty
cycle »0.1%, freguency ™>50Hz, and amplitude >20 mV
peak. Operative only for relatively stable input signals.

Save-Recall: ten front panel setups may be saved in non-volatile
memery., If Auto-Scale 15 inadvertently pressed, pressing Recall
followed by Auto-Scale. restores the instrument to the state prior
to the Tast Auto-Scale executed.

Waveform Memories: four memories are provided for storage of
waveforms. Only one waveform may he stored in each of these
memories. These memories can be used as sources for either
measurements or functions. Two additional memories are provided
to store pictures. Each of these two waveform picture memories
is a pixel map of the display. Any number of waveform pictures may
be written into to each picture memory. Once stored, individual
waveforms cannot be accessed from the picture memories. The display
of any of the six memories can be turned on or off without affecting
their contents. Waveforms in memory are displayed in a different
color from live waveforms.

POWER REQUIREMENTS

Voltage: 115/230 V ac, -25% to +15%, 48-66 Hz.
Power: 350 watts maximum, 650 VA maximum.
DIMENSIONS

Refer to outline drawing.

WEIGHT

Net: approximately 25.5 kg (56 1b).

Shipping: approximately 30.5 kg (67 1b).
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Table 1-2 Supplemental Characteristics {Continued)

ENVIRONMENTAL CONDITIONS
Temperature

OPERATING: 0°C to +55°C (+32°F to +131°F).
Note: see Specification Note 1.

NON-OPERATEING: -20°C to 475°C (-4°F to +167°F),
Humidity
OPERATING: up to 90% relative humidity at +40°C (+104°F).
NON-OPERATING: up to 95% relative humidity at +65°C (+149°F).
Altitude
OPERATING: up to 4600 metres {15,000 ft).
NON-OPERATING: up to 15,300 metres (50,000 ft).
Vibration: vibrated in three orthogonal axes for 15 minutes each

axes; 0.38 mm (0.015 in.) peak-to-peak excursion:; 5 to 55 Hz;
1 minute/octave sweep.

TL
t -
4
<
NOTES: Qg
1. DIMENSIONS ARE FOR GENERAL o TOR VIEW
INFORMATION ONLY, IF DIMENSIONS "m,' |
ARE REQUIRED FOR BUILDING
SPECIAL ENCLOSURES, CONTACT
YOUR HP FIELD ENGINEER.
2. DIMENSIONS ARE IN MILLIMETRES [
AND (INCHES). | [ )
] fboo— T2 My— —— —
‘ #d1.1 125.25)
}‘_: roogomn F—
I -
E cooo (7)) [
| Y i) e i 2
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1-4. INSTRUMENTS COVERED BY MANUAL

The oscilloscope serial humber is located on the rear panel. Hewlett-Packard uses a two-part
serial number consisting of a four-cigit prefix and a five-cigit suffix separated by a letter
(0000A00000). The prefix 13 the same for all identical oscilloscopes and changes only when a
rodification 1s made that affects parts compatibilty. The suffix 15 assigned and 1s different for
each oscilioscope. This manual applies direclly to oscifoscopes with the serial prefix shown on
the litle page.

An oscilloscope manufactured after the printng of this manual may have a serial number prefix
that is not listed on the litle page. This unhsted serial prefix indicates the oscilloscope 15 ditferent
from thase described in this manual. The manual for this newer oscilloscope 1s accompanied by a
Manual Changes supplement. This supplement contains "change information” that explains how
to adapt the manual to the newer oscilloscope

In addition to change information, the supplement may conlain information for correcting errors in
the manual To keep this manual as current and accurate as possible, Hewlett-Packard
recommends that you penodically request the latest Manual Changes supplement. The
supplement for this manual is identified with the manual print date and part number, both of which
appear on the manual title page. Complimentary copies of the supplement are avatlable from
Hewlett-Packard.

1-5. DESCRIPTION

The HP Model 54110D 15 a fully-programmable 1 GHz digitizing oscifloscope with a 8 inch color
display. The 54110D is capable of automated measurements, digital storage, pre-trigger display,
configurable inputs and triggering on camplex digital wavefarms.

The color display of the 54110D provides 16 colors which are mapped to provide specific colors for
specific display functions. For exampte, channel 11s displayed in yellow, channel 2 is displayed n
green and error messages are displayed in red

To msure proper functioning of the 541100, extensive self-tests have been designed in. These
self-tests are in addition to internal diagnestics which aid in efficient fault locating and repair if a
failure does occur

1-6. LINE VOLTAGE SELECTION

-
; CAUTION
[P
To prevent damage to the oscilloscope, mahke sure the line voltage
sefector switch 18 1n the correct setting for your AC voltage source,

The 54110D 1equires a power source of 115 or 230 Vac +15/-25 percent; 48-66 Hertz single phase.
Power consumption is 350 watts or 650 VA maximum

A blade-type screwdriver may be used to change the pasition of the line select switch. Figure 1-1
shows the line select switch in the 115 V position.
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Once the correct setting of the line select has been made, the carrect circuit breaker trip current is
selected When 115 Vac is selected the trip current is 5 amps. When 230 Vac is selected the trp .
current is 3 amps.

1-7. GROUNDING REQUIREMENTS

WARNING

To protect operating personnel from possible injury or death, the
chassis must be properly grounded. To avoid this hazard, the proper
power cord must be used and the power cord ground must NOT be
defealed.  Refer fo ifable 1-3 for power cable description and
application.

The 54110D is supphed with a 3-wire power cable which, when connected to an approprate power
outlet, grounds the chassis of the oscilloscope. To preserve this protection feature, do not operate
the oscilloscope from a power outlet which has no grounded connection.

e b 1
’ LR 7-wL::?hl“"L:,¢' .

Figure 1-1. Power Module.



HP 54110D - General Information
Table 1-1. AC Power Cables

CABLE LENGTH NT
. PLUG TYPE PART NO. PLUG DESCRIPTION IN M COLOR COUNTRY
DPT
200
B120-1351 Straight *BS1363A q) 228 Gray United Kingdom,
8120-1703 an- 90 228 Mint Gray Cyprus,
Nigeria,
Zimbabwe
Singapore
oPT
201
8120-1363 [Straight *N255138 ASC 79 200 Gray Austraha,
8120-0696 Qo 87 221 Mint Gray New Zealand
OPT
o02 2h0V B120-1689 Stramght *CEE7-Y 11 79 200 Mint Gray East and West Europe,
8120-1692 a0v 79 200 Mint Gray Saud) Arabia,
T - 8120-2857 Straight 1I5hielded) 79 200 Coco Brown Sa Africa,
W' v India (Unpolarized
In many natiens!
OPT
503 125V 8120-1378 | Straight *NEMAS-15P 90 228 Jade Gray United States
8120-1521 90 90 228 Jade Gray Canada,
8120-1992 Straight iMedical 96 244 Black Japan (100V or 200V,
it
— ll'f"|'|,'n‘1 =S, ULs44 Mexica,
NH%T Philippines.
o Taiwan
OPT
a4
260V
8120-0698 Straight *NEMAG-15P 90 229 Blachk United States
Canada
OPT
a05 260V
B120-1396 CEE22-V1 30 78 Black
N i B120-1625 {Systems Cabinet use) HE 244 Black
=
e I oot 250V
— b
gg; 260V 8120-2104 | Straight *SEVID17 79 200 Mint Gray Switzerland
B120-2296 1959-24607 79 200 Mint Gray
Typa 12
93
oPT
a2 220v 8120-2956 Straight "DHCKI07 79 200 Mint Gray Denmark
Ty 8120-2957 an-~ 79 200 Mint Gray
Sz
B
w[ﬂ‘f
o ’
-1

*Part number shown for plugisndustry identifier for plug only Number shown for cable 1sHP Part Number for complete cable including plug
E = Earth Ground

L = Line

N = Neutral 1-13
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1-8. OPTIONS

The following options are available far the HP 54110D:

Cption 908 - Rack mount kit
QOption 91¢ - One additional Operating and Programming manual
Option 900-902, 904, 906 and 912 - Power cord options (see table 1-3}

1-9. ACCESSORIES SUPPLIED

The following accessories are supplied with the HP 54110D:

HP 54002A 500 input pod (quanhty 4}
Operating and Programrming manual (quantity 1)
Service manual (gquantity 1}

USA power cord (quantity 1)

1-10. RECOMMENDED TEST EQUIPMENT

Equipment required to maintain the 541100 is listed at the beginning of each of the manual
sections where the equipment 18 needed. The three sections requiring lest eguipment are
Performance tests (Section Il}, Adjustments (Section 1}, and Service {Section VI).

1-11. PACKAGING FOR SHIPMENT

If it becomes necessary to ship the oscilloscope, original packaging i.e., the containers and
maternal identical to those used in factory packaging ate availlable from Hewlett-Packard. If the
oscilloscope 1s being returned to Hewleti-Packard for servicing, attach a tag indicating the type of
servicing required, return address, model number, and full serial number. Mark the container
FRAGILE. In any correspondence refer to the oscilloscope by model number and full serial
number.

If other packaging is to be used the following general instructions for repackaging with
commercally available matenals should be followed:

a. Wrap the oscilloscope in heavy paper or plastic. If you are shipping the unit to a
Hewlett-Packard office or service center be sure to attach a tag to the oscilloscope indicating
the type of service required, return address, model number and full serial number.

b. Use a strong shipping container. A double wall carton made of 2.4 MPa (350 psi) test matenial
is adequate.

c. Use a layer af shock absorbing materal 75 to 100 mm (3 to 4 inches} thick around all sides of
the instrument to provide firm cushioning and prevent movement inside the container. Protect
the control panel with cardboard.

d Seal the shipping container securely.

e Mark the shipping container FRAGILE to insure careful handling.

f. In any correspondence, refer to oscilloscope by model number and full senal number.

1-14
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SECTION 1l
PERFORMANCE TESTS

2-1. INTRODUCTION

The procedures in this section test the instrument’s eleclrical performance using specifications
Section | as performance standards. All tests can be performed without access to the interior of
the instrument

2-2. PERFORMANCE TEST EQUIPMENT REQUIRED

Equipment required for performance tests 15 listed in table 2-1. Any equipment that satisfies critical
specifications given in the table may be subshiuted,

Table 2-1. Recommended Performance Test Equipment

CRITICAL RECOMMENDED
INSTRUMENT SPECIFICATIONS MODEL
Function 50 MHz HP Model
Generator Sinewave and sguarewave 8l16A
Sweep 1.3 GHz HP Model
Oscillator Leveled output 8620C/86220A
Signal Stable 500 MHz output HP Model
Generator with attenuator 8656B,/001
Pulse Generator Risetime <100 ps Tektronix
TYPE 284
Digital >0.3% accuracy at 1 Vdc HP Model
Voitmeter 3478A
Power Divider 3dB 50 Ohm Splitter HP Model
11667A
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2-3. TEST RECORD

Results of performance tests may be tabulated on the Performance Test Record (table 2-2} at the
end of the procedures, The Test Record lists all of the tested specifications and their acceptable
limits. The resuits recorded at incoming mspection can be used for companson in penodic
maintenance and troubleshooting and after repairs or adjustments.

2-4, CALIBRATION CYCLE
This instrument requires periodic verification of performance. The instrument should be checked
using the following performance tests at least every six months. If the instrument is in use more

than one shift per day or in an extremely dirly environment the performance verification should be
performed at closer intervals.

2-5. PERFORMANCE TEST PROCEDURES

NOTE

Allow instrumemt to warm up for af feast 30 minutes prior to beginning
performance tests.

NOTE

HP Mode! 54002A 50 1:1 pod must be used for performance tests.

22
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Performance Tesls

2-6. VERTICAL ACCURACY TEST
Description:

Vertical accuracy of both channels is checked by applying several known voltage levels and
making DELTA V measurements on each. Each DELTA V reading must be within specified himits.

Equipment Required:

Function Generator e e e e e e HP Model 8116A
Digital Voltmeter . e e e HP Model 3478A

Instrument Setup:

54110D: Function Generator:
(hannel 1 - VOLTS/DIV - 1 V Offset - ON
-  OFFSET -0V - AMP 5.00 V
Timebase - SEC/DIV -1 us Waveform - ALL OFF
- Auto
Display - Graticule - Frame Digital Voltmeter:
- Split Screen - Off
- AVERAGES - 256 DC Volts
Channel 2 - DISPLAY - OFF
Procedure:

1. Connect function generator output to channel 1 and digital voltmeter.

NOTE
While observing the DVM, set the funchon generator output level to the
voltage required for each of the following steps.
2. Adjust function generator offset tor +5.00 V and set the 54110D OFFSET to +5 V.
3. Make a DELTA V measurement by pressing AUTO TOP-BASE and 50-50°.

4. The V(1) voltage should be within 477 V and 523 V.
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Performance Tests

2-6. VERTICAL ACCURACY TEST (Continued)

10.

11.

12.

13.

14.

15.

Change function generator offset to -5.00V and set the 54110D OFFSET for -5.00 V
Make a DELTA V measurement by pressing AUTO TOP-BASE and 50-50%.

The V(1) valtage should be within -4.77 V and -5 23 V.

. Adjust function generator offset for -120 mV and set the 541100 OFFSET to -120 mv.

. Change the 54110D vertical sensitivity to 10 mV/division,

Make a DELTA ¥V measurement by pressing AUTO TOP-BASE and 50-50%.

The V(1) voltage should be within -116 mv and -124 mV.

Change function generator offset to +120 mV and set the 54110D OFFSET to +120 mV
Make a DELTA V measurement by pressing AUTO TOP-BASE and 50-50%

The V(1) voltage should be within 116 mV and 124 mV.

Repeat steps 2 through 14 for channel 2.

2-7. BANDWIDTH TEST

Description:

Bandwidth is checked by insuring displayed signal 1s less than 3dB down from DC to 1 GHz.

Equipment Required:

Sweep Oscillator e e e e eai e HP Model 8620C/86220A
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Performance Tests

2-7. BANDWIDTH TEST (Continued)

Instrument Setup;

541100 Setup: Sweep Oscillator:
Channel 1 - Mode - Normal Start marker - .01 GHz
& - VOLTS/DIV - 200 mv/div Stop marker - 1.2 GHz
Channel 2 - OFFSET - oV €W marker - 1.0 GHz
Level - +9 dBm
Timebase - SEC/DIV -2 ms Trigger - internal
- Delay ref at - left Time - 0,01
- sweep - trg’d Markers - AMPL
Marker sweep - ON
Trigger - Mode - Edge
- Source - Chan 1
- LEVEL - 4700 mv
- Slope - pos

- HOLDOFF Time - 21 ms

Display - Mode - Normal
- DISPLAY TIME - 200 ms
- Split Screen - OfF

Delta V - Marker 1 at +564 mv
- Marker 2 at -564 mV

Procedure:

1t Connect sweep oscillator output to channel 1, turn channel 1 on and channel 2 off.

2. Adjust sweep oscillator output level until displayed signal just fills 8 divisions vertically.

3. Adjust sweep oscillator time vernier until displayed waveform 15 10 divisions in length.

4. Change the 541100 DISPLAY time to Infinite

5. The DELTA V markers show the 3 dB points and each horizontal dwision represents
approximately 120 MHz. The sweep oscillator CW MARKER (1 GHz) should be greater in

amplitude than the DELTA V markers. Clearing the display will make the DELTA V markers
easler to see.

6. Connect sweep oscillator output to channel 2 Set channel 1 to off, channel 2 to on, change
Trngger Source to channel 2 and Tngger Level to 500 mV.

-~

Repeat steps 2 through 5 for channel 2.
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2-8. STEP RESPONSE (RISETIME) TEST
Description:

Tests Slep Response (Risetime) by applying a fast risetime pulse to the 54110D and making an
automatic nsetime measurement,

Equipment Required:
Pulse Generator .. ............ . .. Tektronix TYPE 284

Instrument Setup:

54110D: Pulse Generator:
Channel 1 - Mode - Normal Mode - Pulse
& - VOLTS/DIV - 50 mv/div
Channel 2 - OFFSET - Center waveform
at = 120 mv
Timebase - SEC/DIV - 500 psysdiv
- DELAY - 0 ns
- Delay ref at - center
Trigger - Mode - Edge
- Source - channel 1
- LEVEL - +120 m¥
- Slope - Pos
- HOLDOFF TIME - 70 ns
Display - Mode - Averaged
- AVERAGES - 8

- Split Screen - OFF
Procedure:
1. Gonnect pulse output of the pulse generator to channel 1, turn channel 1 on and channel 2 off,
2. Select MEASURE menu and make an automatic RISEtime measurement.
3. Risetime should be £ 350 ps.
4. Connect pulse output of the pulse generator to channel 2

5. Set channel 1 to OFF, channel 2 to ON, Trigget Source to channel 2, and Trigger Level to 120
mv,

6. Select MEASURE menu and make an automatic RISEtime measurement.

7. Risetime should be = 350 ps.

2-6
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2-9. TIME INTERVAL ACCURACY TEST

Description:
The harizordal crossing of an input signal (at a minimum delay value} is set to center screen. The
delay values are then increased and the crossing is observed to verify that it remains at center
screen.
NOTE
Petform software calibration as directed by the CAL meny. DELAY and
CHANNEL TO CHANNEL skew must be properly set. Refer to sechion 6
of 1he Operating and Programming Manual for the CAL operation.
Equipment Required:
Signal Generator ............. ..., S esievieuiw.... HP Model 8656B/001
Instrument Setup;
Signal Generator:
Frequency - 500 MHz
Amplitude - Z00 mV
Procedure:
CHANNEL 1 ACCURACY

1. Connect signal generator to both channel 1 and 2 then press AUTO-SCALE.

2, Set the 54110D as fallows:

Channel 2 to Off Channel 1 & 2 VOLTS/DIV to 40 mV
Trigger Slope to Positive Channel 1 & 2 OFFSET to 0 V
Trigger Source 1 Trigger LEVEL 1,2,3 to OV
TIMEBASE to 100 ps/div Split Screen to Off

AVERAGES to 64

3. Adjust Trigger LEVEL so the positive edge crosses exactly at center screen.

4. Change DELAY to 2 ns and verify positive horizontal crossing occurs within 1 division of center
sCreen

5. Change DELAY lo 10 ns and verfy posiive horizontal crossing gecurs withun 1 division of
center screen.

2-7
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2-9. TIME INTERVAL ACCURACY TEST (Continued)

6. Change DELAY 1o 18 ns and verfy positive horizontal crossing occurs within 1 division of
center screen.

7. Change DELAY to 26 ns and verify positive horizontal crossing occurs within 1 division of
center screen.

8. Change DELAY to 5us and verity positive siope crossing occurs within 1 division of center
screen.

CHANNEL TO CHANNEL ACCURACY
9. Set channel 1 to OFF and channel 2 to ON. TRIG SOURGE remains 1. Set DELAY to 0 ns
10. Adjust Trigger LEVEL so the postlive edge exachly crosses at center screen.

11. Change DELAY to 2 ns and verify positive horizontal crossing occurs within 2 divisions of
center screen.

12. Change DELAY to 10 ns and venfy positive horizontal crossing occurs within 2 divisions of
center screen.

13. Change DELAY to 18 ns and venfy positive horizontal crossing occurs within 2 divisions of
center scieen.

14. Change DELAY to 26 ns and verdy positive horizontal crossing occurs within 2 divisions of
center screen,

15. Change DELAY to 5 us and verify positive slape crossing eccurs within 1 division of center
screen.

CHANNEL 2 ACCURACY
16. Set channel 2 to ON, set channel 1 to OFF, and select TRIG SOURCE 2. Set DELAY to Q0 ns.
17. Adjust Trigget LEVEL so the posilive edge exactly crosses at center screen.

18. Change DELAY lo 2 ns and venly positive horizontal crossing aceurs within 1 division of
center screen.

19. Change DELAY to 10 ns and verify positive horizontal crossing occurs within 1 division of
center screen.

28
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2-9. TIME INTERVAL ACCURACY TEST (Centinued)
20. Change DELAY to 18 ns and verify positive horizontal crossing occurs within 1 division of
center screen.

21. Change DELAY to 26 ns and verify positive hornizontal crossing occurs within 1 division ot
center screen.

22. Change DELAY to 5 us and verify positive slope crossing occurs within 1 division of center
screen.

2-10. TRIGGER SENSITIVITY TEST

Description:

When a 100 MHz signal is applied to ether channel, the oscilloscape must trigger. The signal
must remain coherent (triggered) as the input ampltude 15 decreased and the frequency 1s
increased.

Equipment Required:

Signal Generator .. ... . i i e e e HP Model 8656B/001
Power Divider . ... .......... ... Ce e e e HP Model 11667A

Instrument Setup:

541100 Setup: Signal Generator:
Channel 1 - Mode - Normal Frequency - 100 MHz
& - VOLTS/DIV - 10 My Amp1itude -9 my
Channel 2 - OFFSET -0V Amp Increment - 0.1 mV

Timebase - SEC/DIV -2 ns
- Delay - 0 ns
Trigger - Mode - Edge
- Source - channel 1
- LEVEL -0V
Display - Mode - Averaged
- AVERAGES - 8

- Split Screen - Off

2-9
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2-10. TRIGGER SENSITIVITY TEST (Continued)

Procedure:

1.

2.

8.

9.

Set channel 1 and channel 2 to ON.

Connect signat generator to channel 1.

. Decrease signal generator output amplitude until a 10 mV peak-to-peak waveform is displayed

Waveform must be coherent (triggered)

. Connect signal generator to channel 2 and set Trigger Source to channel 2 and Trigger Level to

ov.

. A 10 mV peak-to-peak waveform should be displayed and must be coherent (triggered).
. Change the 54110D SEC/Div to 500 ps.

. Change signal generator frequency to 500 MHz and adjust amplitude to 20 mV peak-to-peak.

Waveform should be coherent (tnggered).
Connect signal generator output to channel 1.

Change trigger source to channel 1.

10. Waveform should be coherent {inggered).

11.

12.

13.

14.

15.

16,

17.

18.

19.

20.

21,

Spht the signal with a power divider and apply to channel 3.

Adjust signal generatar ampitude until an 80 mV peak-to-peak waveform is displayed

Select TRIG SOURCE 3 and set Trigger Level to 0 V. Waveform must be coherent.

Change signal generator frequency to 100 MHz and adjust amplitude to 40 mV peak-to-peak
Change the 541100 SEC/Div to 2 ns.

Waveform should be coherent.

Spht the signal with a power divider and apply to channel 4.

Select TRIG SOURCE 4 and set Trigget Level to 0 V. Waveform must be coherent.

Change signal generator frequency to 500 MHz and adjust amplitude to B0 mV peak-to-peak.
Change the 541100 SEC/Div to 500 ps

Waveform should be ¢coherent.

2-10
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2-11. APERTURE JITTER TEST

Description:

Aperture jitter is tested by measuning the widlh of the displayed waveform after it is allowed to
build for 3 minutes in infinite persistence.

Equipment Required:

Pulse Generator ... .. N Tektronix TYPE 284

Instrument Setup:

54110D Setup: Pulse Generator:
Channel 1 - Mode - Normal Mode - FPulse
& - VOLTS/DIV - K0 mv
Channel 2 - OFFSET - +120 mv
Timebase - SEC/DIV - 100 ps
- sweep - trg'd
Trigger - Source -1
- LEVEL - 4120 my
Display - Mode - Normal

- Display Time - Infinite Persistence
- 5plit Screen - Off

Procedure:

1.

Connect pulse generator output to channel 1 and altow display to build for a minimum of 3
minutes. Use delay to center the leading edge of waveform.

. Using DELTA T markers, measure the width of the display at the center crossing (X axis width).

Width shall be =300 ps peak-to-peak.

. Set channel 1 to OFF and channel 2 to ON

. Change TRIG SOURCE lo 2, set Trigger Level to 120 mV, and connect pulse generator output

to channel 2

. Press CLEAR DISPLAY
. Allow display to bulld for a minimum of 3 minules.

. Using DELTA T markers, measure the width of the display at the center crossing (X axis width).

Width shall be 300 ps peak-to-peak.
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Tabic 2-2. Performance Test Record
HEWLETT-PACKARD Tested by
MODEL 54110D
DIGITAL OSCILLOSCOPE Work Order No.
Date
SERIAL NO.
Recommended Caljbration
Interval Months
Paragraph
Number Test Results
2-6 Vertical Accuracy Test channetl 1
step 4 Minimum -- 4.77 ¥
Actual v
Maximun -- 5.23 V
step 7 Minimum -- -4.77 V¥
Actual ')
Maximum -- -5.,23 V
step 11 Minimum -- -116 mV
Actual mv
Maximum -- -~124 mV
step 14 | Minimum -- 116 mV
Actual my
Maximum -- 124 mV
channel 2
step 4 Minimum -- 4.77 ¥
Actual v
Maximum -- 5,23 V
step 7 Minimum -- -4.77 V
Actual Vv
Maximum -- -5,23 V
step 11 Minimum -- -116 mV
Actual mv
Maximum -- -124 mV
step 14 | Minimum -- 116 mV
Actual mv
Maximum -- 124 mV
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Paragraph
Number Test Results
2-7 Bandwidth Test channel 1
step 5 CH Marker greater
than DELTA V markers
yes no
channel 2
step 5 CW Marker greater
than DELTA V markers
yes na
2-8 Step Response {Risetime} channel 1
Test step 3 Risetime is
£ 350 ps
yes no
channel 2
step 3 Risetime is
£ 350 ps
yes no
2-9 Time Interval Accuracy channel 1
Test step 4 Minimum-1 division
feft of
center screen

Actual -

Maximum-1 division
right of
center screen

step 5 Minimum-1 division
left of
center screen

Actual -

Maximum-1 division

right of
center screen
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Paragraph
Number Test Results
2-9 Time Interval Accuracy
Test {cont} step & Minimum-1 divisiaon
lTeft of
center screen

Actual -

Maximum-1 division
right of
center screen

step 7 Minimum-1 division
Teft of
center screen

Actual -

Maximum-1 division
right of
center screen

step B Minimum-1 division
left of
center screen

Actual -

Maximum-1 division
right of
center screen

channel to channel
step 11 Minimum-2 division
teft of
center screen

Actual -

Maximum-2 division
right of
center screen

215
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Paragraph
Number Test Results
2-9 Time Interval Accuracy

Test (cont) step 12

step 13

step 14

step 15

Minimum-2 division

Actual

left of
center screen

Maximum-2 division

right of
center screen

Minimum-2 divisicn

Actual

left of
center screen

Maximum-2 division

right of
center screen

Minimum-2 division

Actual

teft of
center screen

Maximum-2 division

right of
center screen

Minimum-1 division

Actual

left of
center screen

Maximum-1 division

right of
center screen
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Paragraph

Number Test Results
2-9 Time Interval Accuracy channel 2
Test (cont) step 18 | Minimum-1 division
left of

step 19

step 20

step 21

Actual

Maximum-

Minimum-

Actual

Max imum-

Minimum-

Actual

Max imum-

Minimum-

Actual

Max imum-

center screen

1 division
right of
center screen

1 division
left of
center screen

1 division
right of
cehter screen

1 division
Teft of
center sCreen

1 division
right of
center screen

1 division
left of
center screen

1 division
right of
center screen
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Paragraph
Number Test Results
2-9 Time Interval Accuracy
Test {(cont) step 22 Minimum-1 division
left of
center screen

Actual -

Maximum-1 division
right of
center screen

2-10 Trigger Sensitivity Test channel 1
step 3 Waveform remains
Coherent
Yes No
channel 2
step & Waveform remains
Coherent
Yes No
step 7 Waveform remains
Coherent
Yes No
channel 1
step 10 Waveform remains
Coherent
Yes No
Trigger channel 3
step 13 Waveform remains
Coherent
Yes No
step 18 Kaveform remains
Coherent
Yes No

2-18
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Paragraph
Numbey Test Results
2-10 Trigger Sensitivity Test {cont)
Trigger channel 4
step 13 Waveform remains
Coherent
Yes No
step 16 Waveform remains
Coherent
Yes No
2-11 Aperture Jitter Test channel 1
step 2 Width = 300 ps
peak-to-peak
Yes No_
channel 2
step 7 Width < 300 ps
peak-to-peak
Yes No

2.19 {2-20 Blank)
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SECTION il

ADJUSTMENTS

3-1. INTRODUCTION

This section describes the adjustments and checks required to return the instrument to peak
operating capabilities after repairs have been made Included in this section is a table of
Recommended Test Equipment (table 3-1).

3-2. CALIBRATION INTERVAL

To maintain proper calibration, these adjustments should be made at approximately one year
intervals when the instrument is being used under normal operating conditions. Some or all of
these adjustments may need fo be made after repairs have been completed. if the instrument is
used more than one shift per day or in an extremely dirty or dusty environmenl the adjustment
iterval may need to be shorter.

WARNINGI

Read the Safety Summary at the front of this manual before performing
adjustmant procedures. The apparatus shall be disconnecteg from all
voltage sources pefore it 15 opened for any adjustment, replacement,
matenance, of repalr

3-3. ADJUSTMENT TEST EQUIPMENT REQUIRED

Required test equipment is listed in Table 3-1 Recommended Test Equipment.

NOTE

HP Model 540024 500 1.1 pod must be used for adjustments.

341
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Table 3-1. Recommended Adjustment Test Equipment.

CRITICAL RECOMMENDED
INSTRUMENT SPECIFICATIONS MODEL
Functien 50 Hz to 10 MHz HF Model
Generator sine wave, square wave, g8l16A
triangle
Programmable Adjustable Pulse Width HP Model
Pulse Adjustabie 1leading and 8161A/002
Generator trailing edge slope
Adjustable Trigger Delay
Digital >0.3% accuracy at 1 Vdc HP Model
Voltmeter 34784
Oscilloscope Dual channel HP Model
5 ns sweep with 1725A
X10 magnification
Pulse Generator| Flat Pulse < 1% perturbations Tektronix

Model PG506

Pulse Generator| Risetime =70 ps Tektronix
Type 284
Frequency Range: 50 MHz HP Model
Countey 5381A
Divider 10:1 divisian ratio HP Model
Probe 10017A
Divider 50 Q resistive divider HP Model
Probe 10020A
Product Support| No substitule HP Part No.
Kit 54100-69002
Alignment Non-metallic < 3mm diameter Sony* Part No.
Tool 4-367-065-01

* S50ny Manufacturing Company of America
16450 West Bernardo Dr,
San Diego, CA 92127




HP 541100 - Adjustments

Adjustments

3-4, POWER SUPPLY ADJUSTMENTS

NOTE
The power supply voltages are factory set and DO NOT require
adjustment in the freld. DO NOT make any power supply adjustments
during normal calibration.

Description:

This precedure is provided to adjust lhe power supply voltages in cases where either of the power
supphes has been inadvertently mus-ad|usted

Equipment Required:
Digital Voltmeter . .......... .. ... ... . e e e e HP Model 3478A
Instrument Setup:
54110D; Digital Voltmeter:
None BC Volts

4 and 1/2 Digits
Autozero - On

Drgital Power Supply Board Adjustment Locations

-3 +5 t13 145 +148 GHD
a g o o

A13 DIGITAL POWER SUPPLY

Analog Power Supply Board Adjustment Locafions

FuN 18 -1 +R —1d +11 —I16B CND
o Q 0 0 o) G 0 &

Al2 ANALOG POWER SUPPLY

3-3
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3-4. POWER SUPPLY ADJUSTMENTS {Continued)

Digital Power Supply Procedure:

1. Disconnect power cord and remave power supply shield

WARNING

Hazardous voltages capable of causing injury of death are present on
the AC Power Supply toard (A11) when power is appiied and for a
period of time after power 1s removed from the instrument. To avoid
this hazard, DO NOT remove the top power supply shield untii the LED
on the AC Power Supply board (A11) 1s eatinguished., This LED 18
visible through an mspection hole in the cover labeled "+300 v WHEN
LAMP IS ON",

2. Connect positive voltmeter lead to the +5 V test point (actual voltage = +5.2 V).
3. Connect negalive voltmeter lead to the -5 V test point {actual voltage = -5.2 V).
4. Apply power and allow instrument to slabilize for 1 to 2 minutes.

5. Adjust A13R56 for a voltmeter reading of 104 Vdc + 0.01 V.,

6. Disconnect power and wait until the LED on the AC Power Supply board {A11) 15 extinguished
before re-installing top power supply shield

3-4
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3-4. POWER SUPPLY ADJUSTMENTS (Continued)

Analog Power Supply Procedure:

NOTE
The nstrument MUST be stabilized at ambient temperature (+25°C)
with power off before this adjustment 1s made. This voltage will tise as
internal temperature incteases.
1. Cannect positive voltmeter lead to the FAN test point

2. Cannect negative voltmeter lead to the -18 V test point,

3. Adjust A12Reé1 for a voltmeter reading of 9.5 V.
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3-5. PC OFFSET ADJUSTMENT

Descnption:

DC Offsel s adjusted to position baseline at mid screen when ne signal 15 applied
Equipment Required:

None

Instrument Setup:

54110D:
Channel 1 & 2 - Mode - Normal
- Display - On
- VOLTS/DIV - 100 mV/div
- OFFSET -0V
then; - Mode - Magnify
- WINDOW SIZE - 50 mvy
- POSITION - 0.0V
Timebase - SEC/DIV - 100 us/div
- DELAY -0
- Delay Ref at - Lenter
- Auto
Display - Mode - Averaged
- AVERAGES - 8
- Graticule - Axes
Analog ta Digital Board (A5/A7 ) Adjustment Locations
ADC BD.
CIIE | PR
NFECHT FLATNFEE

Sampling Board (A4/AB)

SAMPLING BD.

o 0 0
B4 P 3 P9
o

a1 L UM OHULL - AW IFont SkFF
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3-5. DC OFFSET ADJUSTMENT (Continued)

Procedure:

1. Disconnect IFOUT (J4) cable from A4 and turn channel 2 off.

ro

Adjust A5R118 (OFFSET) until baseline overlays center screen.

3. Magnify baseline to 6.25 mv/division and fine adjust baseline to center screen
4 Reconnect IFOUT cable to A4,

5. Turn channel 1 off and channel 2 on.

6. Disconnect IFOUT (J4) cable from Ab

7. Adjust A7R118 {OFFSET) until baseline overlays center screen

8. Magnify baseline to 6.25 mV/division and fine adjust baseline to center screen.

9. Reconnect IFOUT cable to AG.
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3-6. INPUT AND OUTPUT OFFSET NULL ADJUSTMENT

Description:

While the aclual voltage at the channel 1 and 2 input connectors 1s measured, the input null is
adjusted for a minimum volimeter reading. The output null is then adjusted until trace overlays
center graticule hine,

Equipment Required:

Digital Valtmeter . ........ . ... . e .. HP Model 3478A

Instrument Setup:

54110D;

Channel 1 & 2 - Mode - Normai
- Display - On
- VOLTS/DIV - 10 mV/div
- OFFSET -0V

Timebase - SEC/DIV - 100 us/div
- Delay Ref at - Center
- Auto

Display - Mode - Averaged
- AVERAGES - 8
- Split Screen - Off
- Graticule - Axes

Sampling Board (A4/AB) Adjustment Locations

SAMPLING BD.

TPh
2]
7
]

R49 | A53 ] RS1
THYST  THOIL TCAL

&
LEIN By WS DRI GRW WOUT T B mmr The

0
TPe

IUS e UFLAL
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3-6. INPUT AND OUTPUT OFFSET NULL ADJUSTMENT (Continued)

Procedure:

10.

11,

NOTE
Verify the channel 1 and 2 vertical sensitivities are set to 10
mv {divigion.
Verify channel 1 offset s sel 1o 0 00 V and turn channel 2 off.
Using voltmeter, monitor voltage on the channel 1 input BNC connectar.
Adjust AAR1 (INULL) for a voltmeter reading of < 0.1 mV.
Change channel 1 vertical sensitivity to 100 mV/division.

Adjust A4R13 (ONULL) until trace overlays center graticule {ine.

NOTE

While making this adjustment it is helpful to press CLEAR DISPLAY
hey repeatedty

Turn channel 1 off and charmel 2 on.

Verify channel 2 Offset is sel to 0.00 V.

Using voltmeter, monitar voltage on the channel 2 input BNC connector,
Adjust ABR1 (INULL} for a voltmeter reading of < 0.1 mV.

Change channel 2 verttcal sensitivity to 100 mV/division.

Adjust ABR13 (ONULL) until trace overlays center graticule line.
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3-7. SAMPLER BIAS ADJUSTMENT

Description:

Sampler bias ts adjusted for an abrupt change in overshoot on the displayed waveform.

Equipment Required:

Pulse Generalor e e e e e e e Tektronix PG506

mstrument Setup:

54110D: Pulse Generator:
Will be setup during procedure Mode - Fast Rise
Period -1 ms

Pulse Amplitude - 100 mV

Sampling Board (A4/A6) Adjustment Locations

SAMPLING BD.

TER

& O o
LT TUME DNULL LRI IFOUT LR 755 WL 111 4 [2,7 TSE orcat P8 Tmor N TCAL h4

Procedure:

1. Connect positive fast nise output of the PGS5C6 to channel 1 Input using a large diameter cable
(ie. RG8&/U).

2. Connect tngger output of PG 506 to channel 3 input.
3. Press AUTO SCALE key.

4. Caonfigure the 54110D as follows:

Channel 1 - Mode - Normal Timebase - SEC/DIV - 20 nsy/div
& - Display - On - DELAY - 40 ns

Channei 2 - VOLTS/DIV - 20 mv/div - Delay Ref at - Center

- OFFSET - -50 mVy
Trigger - Mode - Edge Display - Mode - Edge

- Source - Trig 3 - AVERAGES -8

- LEVEL - +0.5 V¥ - Sptit Screen - Off

- Slope - Positive - Graticule - Axes

- HOLDOFF Time - 70 ns



HP 54110D - Adjustments

Adjustments

3-7. SAMPLER BIAS ADJUSTMENT (Continued)

5. Adjust A4R37 (SBIAS) fully clochwise {CW).
6. Short AATP1 to ground (A4TP2},

7. Adjust AdR37 (SBIAS) counter-clockwise {CCW) until the positive portion of the pufse amplitude
(»25 ns after the leading edge) abruptly increases.

8 Remove short on A4TP1  This will shift bias slighlly inlo a stable operaling point.

NOTE

The pulse response will not be completely flat but this will be corrected
fater.

9. Connect pesitive fast rise autput of the PG506 to channel 2 input using a large diameter cable
{ie. RG8/U).

10. Turn channel 1 off and channel £ on.

11. Press AUTO SCALE and configure the 54110D per step 4.
12. Adjust AGR37 {SBIAS) fully clockwise (CW)

13. Short AGTP1 to ground (AGTR2).

14. Adjust AGR37 (SBIAS) counter-clockwise (CCW) until the positive poartion of the pulse
amplilude (>25 ns after the leading edge) abruptly increases.

15. Remove short on AGTP1. This will shift bias slightly into a stable operating point.

NOTE

The puise response will not be campletely fiat but this will be corrected
later.
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3-8. FLATNESS AND SAMPLING EFFICIENCY ADJUSTMENTS
Description:

Flatness and sampling efficiency are adjusted for flattest response and minmum step on pulse 25
ms after rising edge.

Equipment Required:
Pulse Generator e e e e e Tektronix PG506

Instrument Setup:

54110D: Pulse Generator:
Will be setup during procedure Mode - Fast Rise
Period - 20 ms

Pulse Amplitude - 100 mV
Positive Qutput

Sampling Board (A4/A8) Adjustment Locations

SAMPLING BD.

O O
76 THrSE THULL  TCwl TP

-]
[+] GAlL INMZ ONULL  hAN T SIFF Q IMILL UG 4 [+ TUS R OFCAI

Procedure;

1. Connect positive fast nse output of the PG506 to channel 1 mput using a large diameter cable
tie RGS8/V).

2. Connect trigger output of PG 506 to channel 3 input.
3. Press AUTO SCALE key.

4, Contigure the 54110D as follows:

Channel 1 - Mode - Normal Timebase - SEC/DIV - 2 ms/div
& - Display - On - DELAY -0s
Channel 2 - VOLTS/DIV - 20 mV/div - Delay Ref at - Center
- OFFSET - -50 mV - Trg'd
Trigger - Mode - Edge Display - Mode - Averaged
- Source - Channel | - AVERAGES -8
- LEVEL - -50 mV - Split Screen - Off
- Slope - Positive - Graticule - Axes

- HOLDOFF Time - 70 ns
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3-8. FLATNESS AND SAMPLING EFFICIENCY ADJUSTMENTS (Continued)

Procedure:

5. Adjust A4R12 (10 ms) for flallest response on positive portion of pulse.

6. Change channel 1 to Magnify and set Window 1o 40 mV. Position to 0 V, set Magnify lo On,
and change Display Averages to 32

7. Readjust A4R12 (10 ms adjust) for flaitest response,

NOTE

Using a DELTA v Marker for a flat reference ing simphifies ad justment.

8. Change pulse generator period to 2 ms and set 54110D SEC/DIV to 1 us/div.
9. Return channel 1 mode to Normal.
10. Adjust A4R4 (t-us-A) for flattest response with no overshoot.

11. Adjust A4R6 (1.us-B) for flattest response.

NOTE

Because of interaction between adjustments, steps 10 and 11 may need
to be repeated to obtain flattest response.

12. Change 541100 SEC/DIV to 20 ns/div and Delay to 40 ns.

13. Adyust A4R2 (SEFF) lor the flaltest pulse respense possible. Periodically cleanng the display
while making this adjustment will make observing the new waveform easier,
NOTE
Particutar care should be taken to nunimize the step that accurs 25 ns

after rising edge of pulse. Figute 3-1 shows the sampling efficiency
when it 15 adjusted correctly.
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HP 541100 - Adjusiments

Adjustments

3-8. FLATNESS AND SAMPLING EFFICIENCY ADJUSTMENTS (Gontinued)

14,

15.

16.

17.

18.

19.

20.

21,

22.

23.

24.

Set the PGS506 PERIOD to 20 ms, and 54110D as follows Channel 2 SEC/DIV to 2 ms, Delay
to 0 s, and Average to 8.

Connect pulse generalor output to channel 2.
Adjust AGR12 (10 ms) for flatlest response on positive portion of the pulse.

Change channel 2 to Magnify and set Window to 40 mv, Position to 0 V, Magnify to On. and
change Display Averages to 32.

Readjust A6R12 {10 ms) adjust for flattest response.
Change pulse generator PERIOD to 2 ms and 54110D SEC/DIV to 1 us/div.
Return channel 2 mode to Normal
Adjust ABR4 {1-us-A) for flattest response with no overshoot
Adjust ABRB {1-us-B} for flattest response,
NOTE
Because of interaction hetween adjustments, steps 21 and 22 may need
to be repeated [o oblam the flattest response.
Change 54110D SEC/DIV to 20 ns/div and Delay to 40 ns,

Adjust AGR2 (SEFF) for flattest pulse response possible
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Adjustments

3-8. FLATNESS AND SAMPLING EFFICIENCY ADJUSTMENTS (Continued)

NOTE

Particuiar care should be taken to minimize the step that occurs 25 ns
after rising edge of puise. Figure 3-1 shows the sampling efficiency
when it is adjusted correctly.

0.00000  sac 25. 000 nsac 50.000 nsec

i T R e T T T N o A el St bt S G el j
I
IS -

P e b B

LR |

FEPREEPRE NP B i

LTt e MU A VA T S S0 SR [ Gy T B S Y S S N S A T S S S N R Y IO T YU T S NI T O S |

Ch. 1 = 20.00 mwolts div Of faat = -37.20 molte
Timgbase = 5.00 nsec div Dalay = 0.00000 sec

Figure 3-1. Sampling Efficiency Adjusted Correctly
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Adjustments

3-9. OFFSET CALIBRATION ADJUSTMENT

Description:

With the 54110D sel to the same offset value as the function generator output, the OFCAL 1s
adjusted until the trace overlays center screen,

Equipment Required:

Function Generator e e W ewawweawsaaea... HP Model 8116A

Digital Voltmeter . e e e e s HP Model 3478A

Instrument Setup:

§4110D: Function Generator:
Channel 1 - Mode - Normal Mode - Do
& - Display - On Offset - +L.2 V
Channel 2 - VOLTS/DIV - 100 mV/div Waveforms - All Off
- OFFSET - +1.2 V
Timebase - SEC/DIV - 20 ns/div
- Delay Ref at - Center screen
- Sweep - Auto
Display - Mode - Averaged
- AVERAGES -8
- S5plit Screen - OFf
- Graticule - Axes

Sampling Board {A4/A6) Adustment Locations

SAMPLING BD

T

]
6 ) 10M5  ONULL - GalN Irour GEFE T‘P)S e fus A fa Uz g Orcee
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Adjustments

3-9. OFFSET CALIBRATION ADJUSTMENT (Continued)

Procedure:

1.

2.

10,

11,

12

Turn channel 2 ott

Connect function generater output to both the voltmeter and channel 1

While momitoring volimeter, adjust function generator output for a +1 2 V de level

Adjust A4R7 (OFCAL) until trace overlays center axis.

Change 54110D channel 1 offset to -1.2 V and function generator output offset to -1.2 V.
Verify trace 1s at center screen within + 1 minar divisign.

Turn channel 1 off and channel 2 on.

Connect function generator cutput to both the veltmeter and channel 2

While monitoring voltmeter, adjust function generator output for a +1.2 V de Isvel,

Adjust A6R7 (OFCAL) until trace overlays center axs.

Change 54110D channel 2 offset to -1.2 V and function generator output offset to -1.2 V,

Verify trace is at center screen within = 1 minor division.

317
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Adjustments

3-10. GAIN ADJUSTMENTS
Description:

A positive de voltage 15 applied to the input and the gain 15 adjusied until trace 1s 10 the correct
position. Then a negative voltage is applied to the input and trace position 15 checked.

Equipment Required:
Function Generator e e Ce e wewwanaw. .. HP Model 8116A

Instrument Setup:

541100: Function Generator:
Channel 1 & 2 - Mode - Normal Mode - DC Offset
- Display - On Offset - 4300 mV
- VOLTS/Div - 100 mv/div
- OFFSET -0V
Timebase - SEC/DIV - 50 us
- DELAY -0
- Delay Ref at - Center screen
- Sweep - Auto
Trigger - Mode - Edge
- Source - Chan 1
Display - Mode - Avaraged
- AVERAGES - 8
- Split Screen - Off
- Graticule - Grid

Sampting Board (A<4/A6) Adjustment Locations

SAMPLING BD.

Q
TP9
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Adjustments

3-10. GAIN ADJUSTMENTS (Continued)

Procedure:
1. Connect function generator output to channel 1
2. Adjust function genarator output level to +300 mv.
3. Adjust A4R31 {GAIN) unt trace is 3 divisions above center screen.
4. Change the function generator output level to -300 mV.
5. Tiace should now be 3 divisions below center screen
NOTE
it may be necessary to repeat steps 2 through § and readjust A4R31 in
order to minimize the errors of these two operating points
§. Connect function generator output to channel 2
7. Adust function generator output level to +300 mV.
8. Adjust ABR31 (GAIN) untl trace (s 3 divisions above center screen.
9. Change the function generator oufput level to -300 mV,

10. Trace should now be 3 divisions below center screen.

NOTE

It may be necessary to repeat steps 7 through 10 and readjust AGR37
in order to mintmize the errars of these two operafing points.
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Adjustments

3-11. SAMPLING BOARD TRIGGER ADJUSTMENTS

Description:

Adjusts the Trigger Hysteresis, Trigger Oftset Null, and Trigger Level,

Equipment Required:

Function Generator . e e e e e e HP Model 8116A

Instrument Setup:

54110D: Function Generator:
Channel 1 - Mode - Normal Mode - Normal
& - Display - On Frequency - 1 kHz
Channel 2 - VOLTS/DIV - 100 mV/div Dffset -0V
- QFFSET -QV Duty Cycle - 50%
Waveform - Sinewave
Timebrase - SEC/DIV - 50 us
- DELAY -0
- Delay Ref at - Center screen
- Auto
Trigger - Mode - Edge
- Source - Chan 1
- LEVEL -0V
- Slope - Positive

- HOLDOFF Time - 70 ns

Display - Mode - Averaged
- AVERAGES - 8
- Split Screen - Off
- Graticule - Axes

Sampling Board (A4/AG) Adjustment Locations

SAMPLING BD.

I & &
L T MG DML CAW IO R TR ROL e TR wiR oew P8 TRET TRon voa 13
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Adjustments

3-11. SAMPLING BOARD TRIGGER ADJUSTMENTS (Continued)

Procedure:
1. Trigger Hysteresis Adjustment.
a. Connect function generator output to channel 1
b. Adjust function generator output until an 8 division peak-to-peak amplitude is displayed.
c. in Trigger Menu, switch slope repeatedly between Pos and Neg. The ditference between
voltage levels al time zero between Pos and Neg is hysteresis. The actual tngger level 15

halfway between the two observed levels.

d. Adjust A4R49 (THYST) until the voltage difference (Y axis) at time zero 1s one minor division,

2. Trigger Offset Null Adjustment.
a. Observe waveform at time 2ero as slope is switched.
b. Adjust A4R53 (TNULL) untd the two voltage levels at time zero are centered above and
. below 0 V,
3. Trigger Levet Calbration Adjustment.
a. Change channel 1 Offset to 1.2 V.
b. Change Tngger Levelto 1.2 V
¢. Sel function generator high level outpul (HIL) to 1.6 V and low level output (LOL)to 08 V.

d. Adjust A4R5t (TCAL) until voltage levels at ime zero, as the slope is switched, are centered
above and below 0 V.

2. Change channel 1 Offset to -1.2 V.

f. Change Trigger Level to -1 2 V.

g. Set function generator high level output (HIL) to -0.8 V, and low level output (LOL)to -1.6 V
h  Vetify trigger level switching at center scieen 15 within two minor divisions while switching

slope.

4. Reset trigger level to 0 V and repeat steps 1 through 3 for channel 2 and Trigger Source 2.
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Adjustments

3-12. HF GAIN (PULSE FLATNESS) ADJUSTMENT

Descnphon:

The pulse response of the ADC is adjusted for optimum flatness.

Equipment Required:
Catlibration Generator

Instrumment Setup:

54110D:
Channel 1 - Mode
& - Display
Channel 2 - VOLTS/DIV
- QFFSET

Timebase - SEC/DIV
- DELAY

- Delay Ref at

Trigger - Mode
- Source
- LEVEL
- Slope

- HOLDOFF Time

Display - Mode
- AVERAGES
- Graticule

. Tektronix PG206

PG506:

Normal Pericd - 20 ms
on Fulse Amplitude - 300 mV
100 my/div

oV

2 ms/div
0

Center
Edge
Trig 3
+0.5 V
positive
70 ns

Averaged
pd
Axes

Analog to Digital Board (ABJAT ) Adjustment Locations

FLATHERS

ADC BD.
LIEEL ) IS
WET
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Adjustments

3-12. HF GAIN (PULSE FLATNESS) ADJUSTMENT

Procedure;

1.

5]

Connect pulse generalor trigger output to channel 3

Connect the positive fast rise output of calibration generator to channel 1 and set amplitude to
300 mv.

. Adjust ASR119 for optimum flatness

. Connecl lhe posilive fast rise output of calibrabon generalor to channel 2 and set amphtude to

300 mv.

. Adjust A7R119 for optimum flatness.
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Adjustments

3-13. MAIN TRIGGER BOARD CALIBRATION ADJUSTMENTS
Description:

Hysteresis, offset and trigger level are calibrated by observing the vollage level where displayed
waveform crosses the zero time reference which is set to center screen.

NOTE

The adjustment procedures in paragraphs 3-5 through 3-11 (IN THAT
ORDER) must be petformed before the trigger circuits are calibrated.

Equipment Required:
HP Model 8116A

Function Generator .,

Instrument Setup:

Main Trigger Board {A8) Adjustment Locations

54110D: Function Generator:
Channel 1 - Mode Nermal Mode - Normatl
- Display On Frequency - 1 kHz
- VOLTS/DIV 10 mv/div Cffset -0V
- OFFSET oV Waveform - Sinewave
Timebase - SEC/DIV 50 us/div
- DELAY 0 Sec
- Delay Ref at Center screen
Trigger - Mode Edge
- Source Trig 3
- LEVEL oV
- Slope Positive
- HOLDOFF Time 70 ns
Display - Mode Averaged
- AVERAGES 16
- 5plit Screen ofrf
- Graticule Axes

LEVEL DFIZET  HiST

MAIN TRIGGER BD.

INTERF
GAlN
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Adjustments

3-13. MAIN TRIGGER BOARD CALIBRATION ADJUSTMENTS (Continued}

Procedure:
1. Connect function generator output to both channel 1 and trigger 3 inputs.
2. Adjust sinewave amplitude for an approximate & division peak-to-peak displayed signal
3. Waveform should be tnggered with the 0 volt crossing at approximately center screen,
4. The hysteresis (A8R3) may require adjustment to abtain triggering
5. In the Tngger menu, toggle slope repeatedly between P0s and Neg.
NOTE
The difference between voltage levels at time zero (center screen) as
slape is swiiched 1s hysteresis The actual tngger fevel is halfway
between the two observed fevels, that is, at the center of the hysteresis
band.
6. Adjust ABR3 (Hysteresis adjustment) for a voltage difference (Y axis) of 10 mV (1 major division)
at time zero as slope is switched
7. As slope is switched, adjust ABR2 (Offset), until the two voltage levels at time zero are centered
above and below 0 V.,
8 Set channel 1 sensitivity to 100 mV/diision and adjust the 1 kHz sinewave for approximately 8
divisions peak-to-peak.
9 Set trigger level (channel 3) and channel 1 offset to 1.2 volts.
10 Adjust function generator offset until sinewave 1s centered on screen.
1t Adjust Leve! Cal (ABR1} until the voltage levels at time zero are centered around center vertical
graticule (Y axis) as slope 15 toggled.
12 Set tngger level {(channel 3) and channel 1 offset to -1.2 volts.
13. Adjust function generator offset to center the signal on screen and verify voltage levels at time

zero are centered within two minor divisions of vertical center as slope 1s toggled.
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Adjustments

3-14. FINE INTERPOLATOR CALIBRATION
Description:

Interpolator gain is adjusted for a completely smooth leading edge without any area of
discontinuity.

Equipment Required:
Programmable Pulse Generator . ... ....... . e HP Model B161A

Instrument Setup:

54110D; Pulse Generator:
Channel 1 - Mode - Normal Period - 1 us
- Display - On Width - 500 ns
- VOLTS/DIV - 200 mV¥/div Leading edge
- QFFSET - -1.2V (LEE) - 1 ns
Trailing edge
Channel 2 - Mode - Normal (TRE)} - 1 ns
- Disptlay - Off High level
- VOLTS/DIV - 1 Vydiv (HIL) - -0.8 V¥
Low level .
Timebase - SEC/DIV - 1 nsydiv (LOLY - -1.6 ¥
- DELAY - 0 Delay - 1 ns
- Delay Ref at - Center screen
- Trg'd
Trigger - Mode - Edge
- Source - 2
- LEVEL - 1.2y
- Slope - pos

- HGLDOFF Time - 100 ns

Display - Mode - Narmal
- DISPLAY TIME - 2 seconds
- Graticule - Axes

Main Trigger Board (A8) Adjustment Locations

MAIN TRIGGER BD.

INTEHE
Lkwel OFFSET HaLT Y]
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Adjustments

3-14. FINE INTERPOLATOR CALIBRATION (Contnued)

Procedure:

1. Preset ABR4 (INTERP GAIM) on Man Trigger Board fully counter-clockwise {CCW).
2. Connect pulse generator ocutput to channef 1

3. Connect pulse generator trigger output to channel 2.

4. Observe display for an area of the waveform where no data is present. Refer to figure 3-2.

NOTE

It may be necessary to adjust both the 541700 and the pulse generalor
delay to place the area of discontinuity in the center of the screen.

-5.000  nsec 0 00000 sec 9 000 nsec
; ' — t t t
ch 1 = 200 O mypltsidiv Oftset = -1 200 volts
Timebase = 1 00 nsec'diy De lay = 0 00000 ser

Figure 3-2. Leadiny edge with area of discontinuity (no datd present}
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Adjustments

3-14. FINE INTERPOLATOR CALIBRATION (Continued)

5. Slowly change pulse generator period in 100 ps steps until the area of discontinuity is centered
vertically on the display. Refer to figure 3-3.

6. Using Timebase Delay function, move the discontinuity until it is centered on middle vertical
graticule. The Timebase Delay function is oblaned by selecting the Timebase menu, then
DELAY function. Refer to figure 3-3.

-5 00D nsec 0 0uQ09  sec 5.000  nsec
t t +—+ + +
th A = 200 .0 mvolts/duy Offset = -1 200 valts
Timebase = 1.00 nsec/fdiv Delay = 0.00000 sec

Figure 3-3. Area of discontinuity centered vertically.
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HP 54110D - Adjustments

3-14. FINE INTERPOLATOR CALIBRATION (Continued)

7.

9.

Change sweep speed ta 500 ps/division.

mv,division (Window size = 320 mV ) Refer {o figure 3-4.

Slowly adjust ABR4 (INTERP GAIN) to decrease the size of the hole in displayed waveform.

NOTE

Do not completely elminate discontinuity af this tume,

8. Using channel 1 Vertical Magnify Mode menu, center the window and expand to 40

-2.500  nsec 000000 ser 2.700  nser
Offset = -1 200 velts
Oelay = 0 QooD  sec

41 0D myolts/dzy
800 psec/div

th 1
Timebase =

Figure 3-4. Area of discontinuity centered and expanded.
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3-14. FINE INTERPOLATOR CALIBRATION (Continued)

10.

11.

12.

13.

14,

Periodically adjust Timebase DELAY to keep the area of concern at center screen,
As maore resclution 1s needed, increase sweep speed to 100 ps/division.
Change Display to Averages = 2048 and Graticule to Frame.

Continue to rotate A8R4 (INTERP GAIN) clockwise until there is no longer an area of the
wavefarm without data,

Refer to figure 3-5 for desired waveform at correct adjustment. ABR4 is adjusted correctly
when there is a continuous smooth trace where there once was discontinuity,

318 pser 1.318  nsec 1 818 niec
T T L L T F T

L L IO 1 PN [, 1

-1 200 wolts
1 318 nsec

ch 1 = 40 0 myaltsidie Otfset
Timebuse = 1y pser 'dis Oelay

Frgure 3-5 Waveform when adjustment 1s correct.
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3-14. FINE INTERPOLATOR CALIBRATION (Continued)

NOTE

It ABR+ is not adjusted correctly but 15 close, the dispiay will have a
small but very ohservable "S" shape as shown in figure 3-6

6818 psec 1 318 nsec 1 Hi8  nsec
¥ T T T T M T T T

1 i 1 L L i S

-1 200 vults
1 318 nsec

ch. 1 = 40 00 myaltssdav lftset
Timebase = 100 psec/div Oelay

[

Figure 3-6. Close adjustment but not correct (note smalfl *S" shape ).
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3-15. TRIGGER QUALIFIER CALIBRATION ADJUSTMENTS

Description:

Hysteresis, offset and trigger level are calibrated by observing the voltage level where displayed
waveform crosses the zero time reference which is set to center screen.

Equipment Required:
Function Generator . ...... .. ... ... ... - Wi e aae . HP Model 8116A

Instrument Setup:

54110D: Function Generator:
Channel 1 - Mode - Normal Mode - Normal
- Display - On Frequency - 1 kHz
- VOLTS/DIV - 10 mv/div Offset -0V
- OFFSET -0V Waveform - Sinewave
Timebase - SEC/DIV - 50 us/div
- DELAY - 0 Sec

- Delay Ref at - Center screen

Trigger - Mode - Edge
- Source - Trig 4
- LEVEL -0V
- Slope - Positive

- HOLDOFF Time - 100 ns

Display - Mode - Averaged
- AVERAGES - 16
- Split Screen - Off
- Graticute - Axes

Trigger Qualifier Board (A9) Adjustment Locations

TRIGGER QUALIFIER BD
[ 3] [£10]

LEVEL DFFTET  HY.T LRENT HILTER
HLDF HFFSET
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Adjustments

3-15. TRIGGER QUALIFIER CALIBRATION ADJUSTMENTS (Continued)

NOTE

The vertical sensitivity and offset must be calibrated before trigger
circuits are cahbrated.

Procedure:

ra

ay

. Connect funchon generator output to both channel 1 and tnigger 4 inputs

. Adjust sinewave amplitude for an approximate 8 division peak-to-peak displayed signal

Waveform should be triggered with the O volt crossing at approximately center screen.

. The hysteresis {A9R3) may require adjustment to obtain triggering.

In the Tnigger menu, toggle the slope repeatedly between Pos and Neg.

NOTE
The difference between voitage fevels at tme zero (center screen) as
slope is switched 1s the hysteresis. The actual trigger fevel is halfway

between the twa ohserved fevels, that 1s, at the center of the hysteresis
band.

Adjust ABR3 (Hysteresis adjustment) for a voitage difference (Y axis) of 10 mV (1 major division)
al time zero as slope is switched.

As slape is switched, adjust A9R2 (COifsel), until the two voltage levels at time zero are centered
above and below 0 V.

Set channel 1 sensitivity to 100 mV/division and adjust the 1 kHz sinewave tor approximately 8
divisions peak-to-peak.

Set trigger 4 and channel 1 offset to 1.2 volts
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3-15. TRIGGER QUALIFIER CALIBRATION ADJUSTMENTS (Continued)

10. Adjust function generator offset until snewave 1s centered on screen (approximately 1.2 V).

11. Adjust Level Cal (A9R1) until voltage levels at time zero are centered above and below 0 V as
slope 15 toggled

12. Set trigget level and channel 1 oftset to -1 2 volts,
13. Adjust function generator offset to center signat on screen.

14. While trigger slope 13 toggled, verify voltage levels at time zero are within two minor divisions
of vertical center.
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3-16. STARTABLE OSCILLATOR ADJUSTMENT
Description:

The oscillator 15 adjusted to 50 MHz

Equipment Required:

Frequency Counter ... ......... e . . HP Model 5381A
Miniature Divider Probe . ....... . e e.. HP Model 10017A

Instrument Setup:

54110D:
Timebase - Sweep - Trg'd
Trigger - Mode - Fattern, "XXXX When Present > 30 ns"

HOLBOFF Time - 70 ns

Trigger Qualitier (AY) Board Adjustment Locations

TRIGGER QUALIFIER BD.

LEMEL [FF.ET HINT LLENT IILTER OtLay
HLOF OFFET OFFSET

Procedure:
1. Connect frequency counter to J11 on the A9 board with miniature divider probe,

2. Adjust Ag9C1 (OSC CAL) for a frequency of 50 MHz +0.02 MHz,

NOTE

JI1 is focated approximately one-fourth the way down the rear edge of
the board and will accept the mimature probe Hp.
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3-17. FILTER TIME OFFSET ADJUSTMENT

Description:

Filter Offset is adjusted until oscilloscope will just tngger when a 20 ns pulse 1S applied,

NOTE

Startable Osciliator should be calibrated before the Filter Time Offset.

Equipment Required:

Programmable Pulse Generator .. ..

Instrument Setup:

54110D:
Channel 1 - Mode
- Display
- VOLTS/DIV
- OFFSET

Channel 2 - Display

Timebase - SEC/DIV
- DELAY

- Delay Ref at

- Sweep

Trigger - Mode
- Source
- LEVEL
- Siope

- HOLDOFF Time

Display - Mode

- DISPLAY TIME
- Split Screen

- Graticule

V-Markers - On
- Chan
- V(1)
- V{2)

T-Markers - On

Normal

On

200 mv/div
oV

off

5 ns/div

0

Center screen
Trg'd

Edge
Chan 1
ov
Negative
70 ns

Normal
500 ms
Off
Axes

[ B
< =

- Start on Pos Edge 1
- Stop on Neg Edge 1
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................ HP Model 8161A

Pulse Generator:

Feriod - 300 ns
Width - 20,0 ns
Delay - 0 ns (DBL off}
High Tlevel

(HIL) - +0.6 V
Low level

(LOL) - -0.6 V
Leading edge

(LEE) - 1 ns
Trailing edge

(TREY - 1 ns
Input Mode - Normal
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3-17. FILTER TIME OFFSET ADJUSTMENT (Continued)

Trigger Qualifier Board (A9) Adjustment Locations

TRIGGER QUALIFIER BD.
m

E H Htr LuENT FILTER OEI Ay
renL OTEEET A HLDF DFFSET OFBZET

Procedure:
1. Connect pulse generator output to channel 1.
NOTE
The display should be an approximate 20 ns pulse with an amplitude of

6 divisions peak-to-peak, with the traifing edge at time zero.

2, Adjust the pulse generator width to oblain as close as possible, but just under, a 20 ns
pulsewidth as measured with Precise Edge Find.
NOTE
Use Precise Edge Find and not Autoparameters to measure pufse.
3. Increment pulse generator high level (HIL) as a fine adjust to obtain a 20 ns +100 ps pulse
width.

4, Change trigger mode to Pattern® "HXXX When Present > 20 ns".

NOTE

“When Present” i obtained by pressing the "When Enfered” key twice.

5. Adjust FILTER OFFSET (ASRS) until oscilloscope just tniggers. |deally, adjustment should be
right on the threshold where the scope 15 intermittently triggering as indicated by an increase in
litter or slowed acquisition. |f necessary, change SEC/DIV to a faster setting to see these effects
better.
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3-18. LAST EVENT HOLDOFF ADJUSTMENT

Description:

Last Event Holdoff 15 adjusted for a 4 ns delay after the second to the last event before main

trigger 1s enabled.

Equipment Required:

Programmable Pulse Generator . .......... ...,

Instrument Setup:

If Filter Time Adjustmemnt {(paragraph 3-17) has
setup channel 2 ONLY

54110D:

Channel 1 - Mode
- Display
- VOLTS/DIV
- OFFSET

Channel 2 - Mode
- Display
- VOLTS/DIV
- OFFSET

Timebase - SEC/DIV
- DELAY

- Delay Ref at

- Trg'd

Trigger - Mode
- Source
- LEVEL
- Slope

- HOLDOFF Test

Display - Mode

- DISPLAY TIME
- Split Screen

- Graticule
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NOTE

Normal

On

200 mV/div
Qv

Normal

On

100 mv/div
-348 mVy

5 ns/div
oV
Center screen

Edge
Chan 1
Y
Negative
70 ns

Normal
500 ms
Off
Axes

............... HP Model 8161A

just been completed,

Pulse Generator:

Period - 300 ns
Width - 20.0 ns
Delay - 0 ns (DBL off)
High level
(HIL) - +0.6 V
Low Tevel
(LoL) - -0.6 V
Leading edge

(LEE) - 1 ns
Trailing edge
(TRE) - 1 ns

Input Mode - Normal
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3-18. LAST EVENT HOLDOFF ADJUSTMENT (Continued)

Trigger Qualifier (A9) Board Adjustment Locations

TRIGGER QUALIFIER BD.

LEVIL OFFSET  HYST LZENT FILTER NELA ¢
HLOF 01 FET HFTSET

Procedure:

1.

2.

Caonnect pulse generator to channel 1
Set 541100 trigger to Pattern Mode "HXXX When Present > 20 ns".

Adjust pulse generator pulse wrdth using Width and high levet (HIL) until the oscilloscope is just
on the threshold of tnggenng.

. Set channel 1 to OFF, and channel 2 to ON.

Remove the cable from J10 (DOUT) on Trigger Qualifier board (A2), terminate J10 with 50 chms
and connect J10 to the channel 2 input (an external 502 load is required if channel 2 does not
have a 54002A 50a pod installed) The Trigger should become stable.

NOTE

This 50 chm termination may be accomplished by using an SMB to BNC
Adapter and connecting to a 50 ofim foad. An alternative 15 to use the
SMB to BNC cable HP P/N 54100-61616 suppheg i the product
support kit HP P/N 54100- 69002,

. Set SEC/DIV to 2 ns and increase DELAY to brning leading edge of the positive pulse on channel

2 to precisely center screen.

NOTE

Do not change DELAY setting for the following steps.

. Change 54110D trigger to Evnt-Dly and setup as follows: After [Pos] Edge, On [Chan 1], Trig

On [2] Events, Of [Neg] Edge, On [Chan 1]

Observe positive transition on channel 2 to the nght of center screen and adjust LSEVT HLDF
(A9R4) to position edge as close as possible to 2 divisions (4 ns) to the right of center screen.
Adjustment must be > 1.5 division {3 ns) and < 4 divisions (& ns).
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3-19. DELAY OFFSET ADJUSTMENT
Descrption:

Delay Offset 15 adjusted so tngger will enable on a negative pulse edge which occurs 30 ns after a
positive pulse edge

NOTE

Startable Qsciiator and Last Event Holdoff calibrations should bhe
petformed prior to the Delay Offset Calibration.

Equipment Required:
Programmable Pulse Generator .. ... ... R Wewr e eeeaea .. HP Model 8161A

Instrument Setup:

541140D: Pulse Generator:
Channel 1 - Mode - Normal Period - 300 ns
- Display - 0n Width - 30.0 ns
- VOLTS/DIV - 200 m¥/div DBL - 50 ns (Delay Off)
- QFFSET -0V High Tlevel
{HIL) - +0.6 V
Timebase - SEC/DIV - 20 ns/div Low level
- DELAY -0 {LOL) - -0.6V
- Delay Ref at - Center screen Leading edge
- Trg’ {LEE) - 1 ns
Trailing edge
{TRE) - 1 ns
Gate - Normal
Trigger - Mode - Edge
- Source - Chan 1
- LEVEL -0
- Slope - Negative

- HOLDOFF Time - 70 ns

Display - Mode - Normal
- DISPLAY TIME - 500 ms
- Split Screen - Off
- Axes

V-Markers - On
- Chan -
- V(l) ~
- V(2)

o0
=< =

T-Markers - COn
- Start on Pos Edge 1
- Stop on Neg Edge 1
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3-19. DELAY OFFSET ADJUSTMENT (Continued)

Trigger Quatifier Board (A9) Adjustment Localions

TRIGGER QUALIFIER BD.
mn

HITER DELk Y
HLOF OFISET NIFZET

LEVEL UFTSET  HA°T LSEVT

Procedure:

1.

2.

Preset DELAY OFFSET {A986) fully clockwise.
Connect pulse generator output to the channel 1 input,

Adjust pulse generator Width to obtain as close as possible, but just under, a 30 ns width for
the first pulse as measured with Precise Edge Find.

4. Increment pulse generator high level (HIL) as a fine adjust to obtain an observed 30 ns +100 ps

pulse width,

NOTE

Use Precise Edge Find and not Autoparameters o measure the puise.

5 Set 54110D trigger to Time-Dly and setup as follows After [Pos] Edge, On [Chan 1],

Delay (30 ns] Then, Trig On [Neg] Edge. On [Chan 1]. The 54110D should be triggered on the
negative edge of the second pulse.

6. Adjust DELAY OFFSET {ASR6) to the point where the scope switches from tnggening on the

second pulse to lriggening on the first pulse. Ideally this would be the point where the scope is
equally triggered on both negative edges as indicated by three pulses displayed on the CRT.
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3-20. 81.669 MHZ MASTER OSCILLATOR OVERTONE TUNING

Description:

The master oscillator is adjusted to ensure the circuit operates on the fifth harmonic overtone of

the crystal.

NOTE

Do not perform this procedure durmmg routinge cahbration. This
procedure is only necessary after oscilfator circuit has been replaced.

Equipment Required:

Qscilloscope . .. .

....... v evrairese,. HP Model 17254

500 Resistive Divider probe ......... ittt HP Model 10020

instrument Setup:
541100: 1725A:
NONE CHANNEL A
CHANNEL B
Timebase

Sweep

Trigger

Probe

on
off

10 ns
Main

CHANNEL A
Internal

Slope - Positive
AC Coupled

Level 0 V

HP Model 10020

50 ohm resistive divider
50:1 divider tip

Spanner

Timebase Board (A3) Adfustment Locations

TIMEBASE BUD.

o O £
TP TF12 TP TRI4
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3-20. 81.669 MHZ MASTER OSCILLATOR OVERTONE TUNING (Continued)

Procedure:

1.

(¥

Remove power cable.

Remove Trigger Quaifier PC Board (A9) from slot 8.

. Move Timebase PC Board {A3) lo slot §.

. Remove right side cover.

Apply power and let instrument temperature re-stabilize for approximately 10 minutes.
Connect 10020A probe to channel A of the monitor oscilloscope and the probe tip ta A3TP1 on
the 54110D Timebase Board. Connect the probe ground to the square pad above A3TPI.
NOTE
A3TP! fround pad) and the square pad for probe ground are located
on the front edge of the board midway between top and bottom.
Apply power to the 54t10D. The montor oscilloscope should display a sinewave of
approximately 80 MHz.
Using a non-metallic adjustment tool, adjust A3C102 until the peak-to-peak amplitude of the
osollator sinewave 1s at its maximum value (=600 mV).
NOTE

A3C102 is located at the boftom front of PC board below J1.

. Restore instrument to original board configuration.
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3-21. CRT COLOR MODULE ADJUSTMENTS

NOTE

DO NOT PERFORM THESE ADJUSTMENTS DURING ROUTINE
CALIBRATIONS. The following procedures are provided only for the
few extreme cases wfiere either the earth's magnetic field or the user's
envirgnment Cause an unusable display due to mis-convergence that
cannot be corrected by degaussing the entire CRT screen

Descriptiom:

The CRT Color Module 1s adjusted to compensate for external magnetic influences causing
mis-canvergence.

NOTE

DO NOT continue this procedure before first degaussing the CRT
screen using the rear panel degaussing switch In extreme cases of
magnefism, 1f may Dhe necessary to degauss the CRT using a
conventional external television-type degaussing coil. During any of
the following adjustments, the CRT module must face west.

Equipment Required:

Non-metallic Adjustment Tool . . ........ .. . ... . ..., Sony Part Number 4-367-065-01

Procedure:

NOTE

The following adjustments are brokert down in adjustment groups. The
adjustment group sequence must be foilowed In order due to
interaction and dependency. The adjustment group sequence is shown
in the adjustment fiow diagram in figure 3-7. There will be cases
where not all the adjustments groups will be needed. For example, (f
the Geometry Adjustment Group corrects the problem, this will be the
only group needed.

3-44



Adjustments

HP 54110D - Adjustments

3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

IF CPT ADJUSTMENTS ARE REQUIPED

Frgure 3-7.

PERFORM GEOMETERY
ADJUSTMENT

-
CRT
DISPLAY

OF?

e

He

PERFORM LAHDING
ADJUSTHMENT

PERFORM
CONVERGENCE
ADJUSTMENTS

CRT
DISPLAY
o

.
.

HE

PERFCRM WHITE
BALANCE
ADJUSTMENTS

3TOP —<’—J

85411043

CRT Module Adustment Flow Diagram.
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3-21. CRT COLOR MODULE ADJUSTMENTS (Continuead)

Geomelry Adjustments

1. in UTILITY menu, select CRT SETUP, then select CRT PATTERN key as required until the
white cross-hatch is displayed on CRT,

2. Preset front panel BACKGRCOUND conirol to mechanical center,
3. Preset front panel CONTRAST contiol maximumn clockwise.

4. Preset H.SUB SHIFT (RVC06) ang V.SUB SHIFT (RV0O08) located on the bottom PC board to
mechanical ¢center.

5. Using a flexible ruler, adjust H.5IZE (RV504) AND V.HEIGHT (RVE02) located on the left hand
side PC board so that the border of the cross-hatch pattern displayed on the CRT is 120.5 mm
(4 74 in.) vertically and 161 mm (6.34 in) hotizontally.

6. Adjust V.CENT (RV510) AND H.CENT {RV503} located on the left hand side PC board to center
pattern.

7. Adust PIN AMP (RV506) located on the left hand side PC board to eliminate pincushion
distortion in the vertical lines of the cioss-halch pattern as shown in figure 3-8,

MS411@12

Frgure 3-8. PIN AMP Adjustment.
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3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

Geometry Adjustments (Conlinued)

8 Adjust PIN PHASE (RV505) located on the left side PG board to eliminate pin phase distortion in
the vertical lines of the ¢rass-hatch pattern as shown in figure 3-9.

Y

. - - - - . ~
-l
- s - . e

M5411213

Figure 3-9. PIN PHASE Adustment.

9. Adjust TOP PIN (RV511) located on the left hand side PC board so that top honzontal line 1s
parallel with the center harizontal line.

10. Adjust BOTTOM PIN (RV512) located on the left hand side PC board so that bottom horizontal
line 15 paralel with the center horizonlal line.
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3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

Landing, Convergence And Focus Adjustment Preparation Procedures:
1. Remove CRT Display Module fram the instrument (see section &, paragraph 6-10).

2. Reconnect instrument front panel and re-install front panel and CRT bezel (use two screws to
temporanly hold front panel in place).

3. Loosen deflection yoke clamp screw.

4. With CRT Display Module placed 1o the lelt of mainirame, reconnect module.

NOTE
Note the original routing of the module power cable for proper routing
when module is re-instalted 1 mstrument., Then, re-route the module
power cable from inside the moduie to the outstde (left side) of module
for reconnection to the power supply for adjustments.

5. Remove deflection yoke spacers by moving deflection yoke rearward and removing spacers.
NOTE
The deflection yoke spacers are tapered rubber blocks located between

tront of yoke and rear of CRT funnel.

6. Apply power and allow the instrument to thermally re-stabilize for 20 minutes

Focus Adjustment

NOTE
Geometry adjustmenis must be performed before making focus
adjustment.
1. In UTILITY menu, select CRT SETUP, then select CRT PATTERN key as required until the

white cross-hatch 15 displayed on CRT.

2, Adjust FOCUS (RV701) located on the rear PC board for best overall focus.
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3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

Landing Adjustment

1. In UTILITY menu, select CRT SETUP, then select COLOR PURITY key as required until a white
raster 15 displayed on CRT.

2. Turn front panel CONTRAST control fully clockwise
3. Degauss entre CRT scieen by pressing momentary DEGAUSSING switch located on the
instiument rear panel.
NOTE
In cases where the user's enwironment or shipping environment has
caused high levels of magnetization fo take place, it may be necessary

to externaily degauss the CRT using a conventional television type
degaussing coil to completely degauss the CRT

4. Set purity magnet tabs to mecharucal center {see figure 3-10).

\ ~o——— PURITT MAGHET

M3411881

Figure 3-10. Purity Magnet Centering.

5. Select COLOR PURITY key as required until a green raster 1s displayed on CRT.
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3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

Landing Adjustment (Continued)

6. Move deflection yoke rearward until left edge of raster turms red and nght side of raster turns
blue (see figure 3-11)

BLUE —=)

W GREEN ‘z*

A (:-, N

f; o
. s

) b

-~ LR,

A Ay

; i 4" (\V\Q\

M5411802

Figure 3-11. Purity Magnel Adjusiment Raster

7. Adjust purity magnets until green is in center of raster with red and blue bands evenly
distributed on the sides (see figure 3-11).

8. Move deflection yoke forward until entire raster 15 green.

NOTE

Landing adjustment ts easier if yohe is moved all the way forward and
then moved back until raster is completely green.

9. Using COLOR PURITY key, replace green raster with red and then blue rasters each hime
checking for proper landing adjustment (color purity of each).
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3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

Landing Adjustment (Continued)

10 It landing 15 not correct in step 9, repeat steps 6 through 9 for best compromise (see figure
3-12)

PURITY CONTROL CORRECTS THIS AREA

= AT

) 2

S —

DEFLECTION 1OFE POSITIONIHG CORRECTE
THESE AREAS

M5411003

Frqure 3-12. Landing and Purity Adjustment Guide.

11. If landing 15 not correct in step 10, readjust purity magnets for best landing of gach color
12. When landing adjustment 1s complete, tighten deflection yoke clamp screw just enough to
keep yohe from moving. DO NOT over tighten.
NOTE
Whilfe moving defiection yoke forward and rearward, rofate yoke as

necessary to make vertical edges of raster paralfel to the sifes of the
instrurment frame.
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3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

Static Convergence
1. Preset front panel BACKGROQUND cantrol to mechanical center.
2. Preset front panei CONTRAST control maximum clochwise

3. Temporarily disconnect power from insttument and remave PC board shield cover from rear of
CRT Display module by prying evenly on ali four sides

4. Re-apply power and using UTILITY menu, select CRT PATTERN key as necessary to obtain the
white cross-hatch pattern.

5. Check the four dots which are located around the center intersection of the cross-halch pattern
for caincidence of the bfue, red and green dots. |f the dots are not coincident, adjust H.STAT
{RV703} located on the rear PC board to obtain honizental coincidence and V.STAT (RV803)
located on the bottom PC board to obtain vertical coincidence (see figure 3-13).

NOTE

Due to interaction, BEAM LANDING will need fo be re-adjusted if either
HSTAT or V.STAT adjustments are made. Once BEAM LANDING is
re-adjusted, repeat step 5 above if necessary to obtain center screen
coincidence of the dots.

CENTER DQT

o

“Vmi? \
CENTER DOT (B‘( )

N
by

. G B‘,

S
[aw )
PV7@3 (H STAT) RVEB3 (v STAT!

M3411084

Figure 3-13 Static Convergence.
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3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

Dynamic Convergence

1, Using UTILITY menu, select CRT PATTERN key as necessary to obtain the white cross-hatch
pattern.

2. Adjust Y BOW (RV805) located on the bottom PC board to ehmmate red, green and blue
bowing at the top and bottomn of the center vertical ling (see figure 3-14).

RO O [ON:]
o G
kS
)
,.,-'4' G I‘-«
PO O Oe

M5411015

Figure 3-14. Y BOW Adjustment

3. Adjust Y BOW CROSS (RvB04) located on the bottom PC board to eliminate red, green and
blue orthoganal mis-alignment at the lop and battom of the center vertical line {see figure 3-15)

M3411006

Frgure 3-15. Y BOW CROSS Adustment.
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3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

Dynamic Convergence {Conlinued)

4. Adpust V.STAT TOP (RV801) and V.5TAT BOTTOM {RV802) located on the bottom PC board to

obtain coincidence of the red, blue and green at the interseclicn of the top and bottom
horizontal lines with the center vertical ine (see figures 3-16 and 3-17).

[»1]
(Crmei”
o
O

RGB RGB
M5411907

Frgure 3-16. V.STAT TOF Adjustment

/,_\\

/’/‘———-‘\\
(19 (N
REGB RGB
Pr:!;) aiﬁ
G G

M3411008

Figure 3-17. V.STAT BOTTOM Adjustmemt
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Dynamic Convergence (Continued)

/_,‘——\-__‘—‘-1
R B F B 8 R
B E ) —'Ef " M §)
L1 L2 L3
L1=L2

3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

B P [ P B
E? O IBE®] (] O
L1 L2 L3
L2=L3
M5411809

Figure 3-18. HAMP Adjustment.

T

B & P R 6 B
() (Crme o4}
M5311018

Figure 3-19. HTILT Adjustmemnt.

5. Adjust H.AAMP {RV807) located on the bottom PC board for equal amounts of mis-canvergence
at right and left sides of screen (see figure 3-18).

6. Adjust H.TILT (RV806} located on the bottom PC board for coincidence of red, green and blue
at right and left sides of screen (see figure 3-19)
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3-21. CRT COLOR MODULE ADJUSTMENTS (Continued)

White Balance

1. Using UTILITY menu, select LIGHT OQUTPUT key as necessary to obtain a blanked raster.

NOTE

The compietely blanked raster will contain the text for the function
keys on the right side of the display, however, this will not affect the
aoustment.

2. Set front panel BACKGROUND and SUB BRT {Rv901) located on the bottom PC board to
mechanical center.

[9n)

. Set front panel BRIGHTNESS and SUB CONT (RvS02) located on the bottem PC board to
mechanical center,

4, Set G. DRIVE (RV921), B. DRIVE (RV931) and R. DRIVE (RV911} lecated on the bottom PC
board to mechanical center.

5. Set G. BKG (RV721), B. BKG (RV731) and R. BRG (Rv711) located on the rear PC board fully
counterclockwise (CCW),

6. Adjust the SCREEN (RV702) located on the rear PC board until either red, green or blue raster
just starts to become visible. Note which color becomes visible first and do not adjust the
background control (BKG) for that ¢color in the next step.

7. Adjust the other two background controls far best white balance.

8. Using UTILITY menu, select COLOR PURITY key as hecessary to obtain the white raster.

9. Set front panel BRIGHTNESS control at maximum.

10. Observe the screen and adjust the DRIVE controls (RV921, RV931 and RV911) located an the
bottom PC board for best while balance.

NOTE
White balance 1s checked (n two ways. First, using an average prece of
white photocopy paper, compare the white on the CRT to the paper.
Second, in the CONFIDENCE TEST function, the qray scale biocks are

checked to make sure the block at the far left of the CRT 18 visible,

11. Repeat steps 1-3 and 6-10 until salisfied with white balance.

3-56






HP 54110D - Replaceable Parts

SECTION IV
REPLACEABLE PARTS
4-1. INTRODUCTION

This section contains information for ardering parts, Table 4-1 lists abbreviations used in the parts
list, table 4-2 lists all replaceabte parts in reference designator order.

4-2. ABBREVIATIONS

Table 4-1 lists ahbreviations used in the parts list, the schematics, and throughout the manual. In
some cases, two forms of the abbreviations are used, one all in capital letters, and one partial or
no capitals. This occurs because the abbreviations in the parts list are always alt capials.
However, in other parts of the manual other abbreviation forms are used with both lower and
uppercase letters.

4-3. REPLACEABLE PARTS LIST

Table 4-2 1s the list of replaceable parts and 15 organized as follows:
a Electrical assemblies in alphanumerical order by reference designation.
b. Chassis-mounted parts in alphanumerical order by reference designation.

c. Electrical assemblies and their components in alphanumencal order by reference
designation.

The information given for each part consists of the following.
a Complete reference designation
b. Hewlett-Packard part number.
¢. Total quantity (Qty) in instrument.
d. Description of part.
e Check digit.

The total quantity for gach parl is only given once - at the first appearance of the part number in
the list.
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4-4, ORDERING INFORMATION

To arder a part listed in the replaceable parts table, quote the Hewlelt-Packard pairt number, check
digit, indicate the quantty required, and address the order to the nearest Hewlett-Packard office.

Exchange assemblies are available for repair when a reparable assembly can be returnad to
Hewlett-Packard. These assemblies are identified by the 695 in the first three digits of the part
number suffix (-695xx}). |f a repairable assembly is not returned to Hewlett-Packard, the cost
difference between a new and exchange assembly will be billed. If additonal assemblies are

required for stock and returnable assemblies are not avalable, a new assembly must be ardered
(part number suffix -665xx).

To order a part that 15 not hsted in the replaceable parts table, include the instrument mocdel

number, instrument seriai number, the description and function of the part, and number of parts
required Address the order to the nearest Hewlett-Packard office.

4-5. DIRECT MAIL ORDER SYSTEM
Within the USA, Hewlett-Packard can supply parts through a direct mail order system Advantages
of using the system are as follows.

a Direct ordering and shipment from HP Parts Center in Mountain View, California.

b. No maximum or minimum on any mail arder (there 15 a minmum order amount for parts
ordered through local HP offices when orders require billing and invoicing).

¢ Prepaid transportation {there 1s a small handling charge for each order).

d. No invoices - to provide these advantages, check or money order must accompany each
arder.

Mail order forms and specific ordenng information are available through your local HP offices.
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Tabie 3-1. Reference Designators and Abbreviations

A =assainhly
B =tan,motor
BT =hattary
(= =1 apacitor
GR acliode,di; el Pyristion
varashor
DL =delay ine
DS manrnzata lamp LED
E =mine cloctrial pat
A =aImparas
AD ~analag-to-dgtal
AL =alternabing current
ADJ =ad|uztmznt)
AL =alumintin
AMPL =amglifier
ANLG =analoy
ANSE =Amercan Hatonal
Standmd Inuhitute
ASSY =ausemhly
ASTIG =achgmall m
ASYNCHRO =azvnchronnus
ATTEN =attenuatar
AWG =AMmecan wire auge
BAL =balarce
BCD =hinary-ed= e inal
8h =tioard
BFR =huter
BIN =hinary
BRDG =bridge
BSHG =hushing
BW =banclw Ith
[ ~ceramc,-ermet
Iresistor
CAL wralib ale cakbratian
cc —carbon cotlpasition
CowW =cannletclech wze
CER =CE1 TN
CFMm —ciibic fest; minute
GH =chohes
GHAM =chamfzrad
GHAN =channel
CHAR =character
CM =centimnter
CMaQs =complem=ntany metal-
Lalile [Ty WIN Tt 1}
GMR =commun e repectir
CNDCT =Cancluckn
CNTR =rounkat
CON =Clired bt
CONT
CGRT ~tay tube
cw a
D =diameater
D/a = ilal-ta-analog
DAG =diegital-ta analog
converter
DARAL =darlinglon
DAT =dala
DEL =double
DEM =~decibel reteren_ed
o T
Do =drsct cunrant
DCDR =deroer
DEG =degree
DEMUX =lnmltiplc: &1
DET =detector
DA =diametnr
DIP =tlual wi-lne pack age
Dy =division
DMa =direck memary aocess
DPDT =donblg puly,
Uouhtath
DRC =DAT rebresh cantroller
DAVR =driver

REFERENCE DESIGHATORS

F =tuea [+] =tranwstor, SUR
FL =Flter Friocle By abon
H ardware R 25T
J Huzal connec o RT arinistor
ticnary portion jack 5 I H UM e
L il inductns T anctoriner
mMp 1o mechanieal part TB =teriminal hoard
P =electrizal conneslo ™ =test puint
vk Ic prchoniFlug
ABEREVIATIONS
DWL  =rowel MFR =manufacturar
ECL —rmittrr caupled logic MICPROC —inictapr ocsss:
ELAS  =elastuinenc MINTR =minature
EXT = ternal MISC =inscallanec s
F =taradzmatal tilm MLD =mioar
\resistary MM =iillnete
FC =carbrn film Mo =ietal aerle
rompesthion MTG =nounting
D =tead MTLC =inekalhc
FEM  ~temale MLX =muMiple- er
fF =thg-tlop MW =milhwatt
FL —flat N =anat e
FM =tzam tom NC =ns connectian
FR =tront MMOS =ti-clannel ingtal-
FT =nam kamd selthy oride—semiccndu.tor
product NPN =tieigale-pusibve-
Fw =tull arave negafive
FD =t e NPRN =neogrens
GEN  =generglor NRFR =aot reccitmendsert fol
GND  =rrouinddied) tiel repl icement
GP =general purpass NSH =not separately
GRAT =gratizule replaceal fe
GRV  =rjhnse NUM =numeric
H =hienries high 0BD =arder by descnphion
HD =harcdware ocTL weut{al
HDND =Y dencd ob =uutsda iametar
HG =INEICLTY OP AMP  =operatichal amplriel
HGT =heiglit 0sG =oscillater
HLGL  =hehoal P =plachic
HORIZ =hunzcntal P/Q =part af
HP =Hewlett-Facl FC =prnter] crout
HP-IB  =Hewlett-P - PCB =nrinted circuit Lioar ]
Interlace Bus PD =pimmar izpation
HR =huuris) PF =picctarcls
HY =lugh woltage Pt =nlug in
HZ =Heriz FL =| iatell]
o =1 Ut outpt PLA =proci aminabhs logic
4 =integrated cirout arrly
1D =Inside digmeter PL5T =plashz
IN =inch PRP =i veal e jabues
INCL =i ludesy potitive
INC AND =incan:zles:ant POLYE =polyzzter
INFP =input FOS Spubdbiesr, postfon
INTEN =intermity POT =notel mameter
INTL  =nternal POZI
INV =Inuerter PP
JFET  Sunction t2id PPM
aftect franmslo PREN ={IrECI5
JRT =j3ket PREAMP  =preanp ibier
K ENERIEN PRGMEL —progiammath:
L =low PRL =i allel
LB =pouird PROG =proci ammakhk:
LCH =lat:h PSTN =poiition
LCL =l 4l PT =poink
LER  -ght-cimi'tmig PW =ptted wire wion 4
Jiodk PWR =pourar
LG =long R-S afezitegat
Lt =htkium RAM —rapdim-atrazz memory
Lk =lock RECT =rectitigl
LEWR =loch vasher RET =retaier
LS =low power SLhotiky RF =ta ho tregusncy
Ly =l wdty e RGLTR =requlatar
M =mFg:|1[]5'| mer b, RGTR =regicter
ngtandistancal RK =rack
MACH =machine RMS =trct-Mean-hyaare
MAX  =taounm

U =integl ated circuit,
mie izt
v =electron tube; glow lamp
VR =vr[tage regulator;
treabdawn diode
w =cahle
X =zocket
Y =crystal uniljplezo-
elciric urgquartz)
RND =round
ROM ea-cnly memary
RPG wtaty pule grenetator
RX acenar
L] chinfthy=vlampe 1,
sconds{bime!
SCR =ecréw cllicon
controlled rectifier
SEC =sacondjhine}cecondary
SEG eginent
SEL eletor
SEGL ingle
SHF il
51 iheon
BIP gle w-lne
pachage
SkT
sL
SLOR
SLT
s0LD
SPGL
5Q e
SREG =shilt resistel
el gk |eJuest
tatic
tandard
= yChronous
=tantalum
Lbea Al
erpes 3hure cuefhioent
ime deliy
hreadiez

TPL =triple

TRANS =t wisfurne

TRIG =fhgrered

TRMR =trimminer

TRN =furins

TTL =TRANGI T =l AnIstor

T™*® =transmitler

U -mmmﬂl"’ﬁ

uL =lnderwiiter s Lahorstory

UNREG  =unregulates

va

VAC

VAR

voo NS
c=cillatar

Voo wyalt 4

VERT =verhical

YF it e iltered

Vs areLis

w wirtts

W th

W0 ithant

ww Il gL

XSTR (RUE N

ZNR arEr

G =deqres Celzis
ICentiarate)
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HP 54110D - Replaceable Parts

Table 4-2 Replaceable Parts

Reference HP Part | C aty Description Mir Mfr Part
Designator Number | D P Code Number
Al 54110-BEEO1 B t BD ASSy L1 CB4BO §4110-BEGD1
2 54100-EE518 3 1 6D HOSy MILROR 2B4ED 5411D-BER1E
Al 54100-6B5NY 1 1 ED ASS/ TIHEEACE aa48n 54110-EE504d
A4 54100-66501 2 2 ED ASST SHRLG 2B4B0 54110-66709
AS 54100-6E507 0 ) BD ASSY AOC 28480 S4100-EE507
ARG 51100-66509 g BD HE:zY SMPLG 28480 54100-66508
R? Rd100-BB5NT 0 BD AZ=Y ADC 2B4aBU 53100-66507
Ag 5d106G-EE511 ] 1 BD AZSY MAHTH TRIG 28480 53100-66R11
AY 54100-66514 1 1 BD A%<y TRG OLAL 28480 51100-66514
Alo 5d110-66505 il 1 BD A<5Y DISPLAY (does not include 26480 54110-66905

canrector header (EZj

ar connector guide

{E3) Fe-use or

arder separately |
ALl H4110-66504 9 1 ED F&5y AC PWR SUP 2R4R0 F4L1IN-REHOA
H12 54110-86507 s 1 ED ASSY AMKL PUR SuUp 2B4E0 84110-66507
H13 54310-66506 1 1 BED H%%» DIGL PUR SUP 28480 5a110-66506
H1la 5411N0-66503 8 1 BD AS3Y HOTHER 26430 54110-66503
H18 5410N-6650% 8 1 BOD HSSY FP CONTROL 26480 §4100-686505
[aFA-] 54110-66502 7 1 BO ASSYy SOFT FEv: 1] 54110-66502
AL7 54100-BKE520 7 i BOD #55¢ HEHU 284860 54100-66R2N
H18 54 11n-Eb50Y ) 1 BO HESY CRT CHNTROL 8480 54110-86509
R139 2080-0092 3 1 MODIJLE - COLDR CRT MONITOR 28480 anga-ung:l
A0 01981-61062 9 1 A%%Y - RPG 2BdB0 | 019B0-51n62
* E»CHANGE

ASSEHBLIES (3EE PARAGRAPH 4-4 FOR E<CHAIICE H33EHBLY ORDERING INFORMATIOHY

*Al 54110-69501 L 1 I,0 28480 54110-639501
*A2 54100-69518 H 1 HICROP 28480 54100-69516
*H3 H4101-69508 L 1 TINEBASE 28480 54100-659508
*H4q 54100-69509 2 Z SHFLG 28480 S410u-69509
*Ag 54100-69507 1 2 HOC 28480 54100-69507
alal] 54100-645039 2 ED R&3 ¢ SMPLG 28480 54100-69509
*A7 54100-B%9517 I BO H5S ¢ HOC ZBABD 54100-69507
*HE 24100-B%9511 [} 1 LD fSsy eI TRIG Za4E0 54100-69511
*Ag H4100-649514 1 1 BD ASS:« TRC QuAL 23480 54100-69514
*Alo 54110-649508 0 1 ED ASS: DISFLAY (dees not 1nclude 2g460 54110-69505

connectnr header |E2)

or cennectar guide

(E1) Re-use or

order ieparately ]
*AlZ 54110-E8607 2 i ¥ AHAL FUR SUP @480 54110-695907
*R13 6411n-61506 1 1 ¥ DIGE PUR SLIP 28480 54111-69506
Bl 3160-0377 7 2 Feétl - TBRAHs 127 CFIT 9 S-1dvC 16 GHV-DIEL | 28480 3160-0377
ExTERNAL PRRTS
E4 B160-02N3 3 Bt GHEFET MHTL - BRI 28480 8160-0202
HP1 n3vn-3033 n 1 FHOB - APC 28480 0370-3027
HP1N 11601345 5 c TILT STAND 53T 28480 14G0-134%
fiF149 2160-0087 2 ud F INGER GLHROD 28480 I160-0092
tHERZE1 5001i-0441 z k4 TRIN STRIP - SIDE 28480 5001-0441
P25 5040-720]1 B C FOOT - BOTTOH 28480 5040-7201
tIP26 A030-7F202 9 1 TRIH STRIP - TOR 28480 5040-7202
HPZ7 RA0d1-RELG 4 1 CAP - STRAP HHDOL £A4AD 5041-6A19
HPZ8 5041-6820 7 1 CAP - STRAP HMOL ZB4HD 5041-6820
HPZ9 RA4L1U-4u502 3 L] FOOT - REMR PFANEL 28480 54111-4050&
HPRZU 5040-7222 3 2 FOOT - HOM SI0 28480 hO40-7222
HP11 LUBL-3805 d 1 5TRHP - HANDLE 28480 5050-9805
HP3IZ 5061-9523 5 1 CYA - PERF RT SI0E 28480 5061-9523
FMPIX 5060-93444 3] 1 EMR - PERF L¥ SICE 28480 5060-3948
HP35 54110-00201 § 1 PRIIEL - REAR 28450 54110-00201
HF3I6 54110-0G0202 & 1 PANEL - 5¢% CONTROL L8480 S4110-00202
HP46 Fa110-04101 2 1 CVR - FAld 23480 54110-04101
HP47 54110-01103 4 1 CMAR - TOP 28489 54110-04103
HP91 5¢110-40501 B 1 BEZEL - CRT 23430 54110-40581

See imtroducton to this section for ordeting information




HP 54110D - Replaceable Paris

Tabie 4-2. Replaceable Parts (Cont'd)
Reference HP Part | C aty Description Mir Mfr Part
Designator Number | D Code Number
Wwid B12D-0B26 a4 1 PUR CORD {Uption 901 L4460 8120-06%6
A12n-0B98 G FWR CHED {Option 904) 28480 | 812U-DEOR
a120-1571 [ FWR CORD 7 5 FT (U3A Oniy) ~8480 ALal-1521
Bla0-1h92 P FWR CURD {Dpttan 902} 28430 8120-1082
81:0-1701 [} FleR CORFD {Option 900} 28440 gloi-1703
BlZ0-C196 4 Fl4R CORD {Dptron Q0G| T8ia0 g12u-2.96
8i1z20-2957 4 FWR CORD {0Option 912} 23480 B120-2057
PROBE/PODS
54001A Order 54001-690M01
S40U2A 3 DHA FROBE 23480 54002A
54003R Order 54003-69001
* E+CHRNGE
FROBES
*54001-69001 & 1 Gllz ACTINE PROBE £8JBD S3uuti-69001
*54n03-649001 7 1 HMEC OHM ACTIVE PROBE S84B0D G3002-69001
FEY CAPY
ho4d1-0268 5 7 KEy CHP - BLANK {System Cuntrol) 24480 G041-0268
504 1-0400 7 14 FEY CHP - BLHMF (Menu and Functian) J8480 5041-0400
H041-0806 8 L FEY CRAP - "0" (zera) “B4BD f041-0906
s041-0307 9 L FEY CHP - "1" JEJED 5041-0907
5041-0708 0 L FE« CHP - 2" 28480 §041-090B
S341-0309 1 L FEY CHP - REENIL 5041-0909
ho41-0310 4 L FEY CHF - L84B0 5041-0910
504 1-0911 L] L FEY LHP - 28480 5041-0911
q041-0312 b 2 FE+ CHP - "E" jfor B and 9} o84E0 GQdi-n9ji2
904 1-0913 T 1 PEY CAP - "7 23460 5041-0913
5041-0914 8 1 FEY CHP - "B" 28480 5041-0914
5041-01984 2 1 REY CAP - “CLEHR" 28480 5041-09084
A041-24942 [ 1 KFE'Y CHP - "usec' THABD f041-2942
5041-2943 7 1 FEY CHP - "nrasz' JE4B0D g041-29a3
q041-2944 B 1 FEY CHP - "psec' JB48D 5041-2944
ad41-2745 g 1 FEY LHP - "m-ec/mV" 28480 f041-2945
9041-2346 1) 1 EEY CHP - "sgro/ialt" J3480 5041-2946
f041-4547 1 2 FEY CHP - CUHSOR HRROWS JHE4B0D A041-4%47
50414548 < 1 FE¢ CHF - " " CB4BD f041-4948
al41-45449 3 1 FEY CHP - "-" J8480 q041-45419
INTERMAL PARRTR
El S4100-h7601 7 i} FROBE POD IMTERFACE CONHN w/Cable c8430 54100-67601
E2 12%0-1197 [ 2 CONNECTOR HEROER IB8480 1252-11487
E3 54110-40503 9 1 CORNELTOR - GUIDE 28480 51110-46G507
HP2 0403-0433 7 10 GUIDE - PC BD STEEL JZ2-IN-BD-THF NS 2848n 0Anl-ndag
HP3 0493-0500 ] B CIJIDE - FC BD STEEL 032-[H-BD-THEIIS Z“B4BO 0i02-0500
HP4 1400-0611 u 1 CLHMP - CRABLE JB4BO 14100-0611
HP% 1400-0679 o 3 CLAMP - CRELE JB4B0 1400-0679
HP& t4gu-1122 [} 1 TIE DOWN - CABLE cBaB0 14n0-1122
nP7 S54100-25701 1] 4 FUT — HOUSING cBd4BOD Sal00-257101
HP3 541N0-45201 7 4 PROBE GUIDE 20480 €1100-452m1
HP3 HOT ASSIGHED
HP1i 54110-01211 g 1 FI B0 RETAINER BFT JHd4B0 54110-01211
HP1Z S94110-01217 o 1 PC BO RETRIMNER BHT =UFFORT JB4E0 54010-01212
HP13%-1H HAT ASSIGHED
HP20 o7 AL IGHED
HP22-24 MAT ASSIGHED
HP3a 94110-00101 4 1 DECK - HAIM CB4E0 54110-00101
HP37 S4110-00203 7 1 FANEL - SUE FAT 28480 54110-00203
HP338 54110-05201 5 1 DEFL HESY - AIR J848N g4110-062n1
HP 39 54110-01203 v 1 EFT - CRT TOR 28480 G4110-01201
HP 30 94110-01202 B 1 GBFT - CRT BOT TA420D q4110-01200
HP 11 54110-01204 0 1 OIvIDER - FAN THABD S4110-012112
ApP4z 94110-101205 i 1 BkT - CARD CAGE FRT JB480 S4L10-N12n%5
HP1Z 54110-01208 4 1 EtT - SUPFORT (Hrnalog PUR Sup) cH4B0 54110-01206
nPd4 §54110-01209 g i BET - SUFFORT (D1g PUR Sup) Ja4an g4{i0-012n9
HPi5 54110-D1210 B 1 BT - DIZP HOD (Frame mounted) 8480 q4110-01210
HP4B 54110-04105 B 1 CvR - PWR SUPP (Top) 28430 54110-04105
HE49 54110-04106 7 1 CvR - PUR SUPP (Si1de) L8480 54110-04106
HEKO 54110-04702 9 1 EFT -~ DISP HMOD {(Hndule mounied) 28480 54100-047507

See introduction to this seclion for cdering infoimation
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FIP 541100 - Replaceable Parts

Table 4-2. Replaceabte Farts (Cont'd )

Reference HP Pat | C aty Description Mir Mir Part
Designator Number | D Rt Code Number
FPS. 50Z1-5407 N L FRAMNE - FEOFT 25450 SO0Cl-3807
FFsZ 5021-5808 ! 1 FHAIE bL4R 2H4A0 BUZ1-5EUH
g =] oD21i-543B z Ll STAUT - SI1DE ZA4B0 50c1-5638
HF&55 n4qui-ugy: b 1 PURBER BUMIEF (Disp Mod zuppuort) 2H4B0G i07-0082

h | JiUl-28.06 s SWITCH - ROCKLR (Standby) 2B4B0 J101-2Bd6
L1 54100-BL601 2 CABLE - FRHEL 21480 S410n-6 1601
L 54100-01G0Y z CABLE - HPIDB 2480 B4L01-6LB0Y
b3 54100-B1lkl4 B CHELE - RF 2440 54100-61004
bid 51400-61G610 C CHBLE - UHL 21430 24100-61610
L5 5410N-51E12 8 B CRELE - THT PWP (AC Bd to inal L Dig Bd} | 23420 54100-61012
W 511U0-G16L] 9 1 CHBELE - QPT HLDF 22180 9d100-6i613

I 54100-61611 0 3 CNOLE RF ZadEn RA10N-B16B14
wa 514110-616B0L 5 L CHBLE - DI%P HOD PUWR CE4E0 hdl10-61601
ug 53110-616B02 A ! CHBLE - STBr (PHR suwitch) z1450 54110-61602
Wiy H1110-61610 i} 1 CAHELE - POKER 2h450 S411U-61610
wil 54100-61611 7 i CHBLE - ERIGHT CAHIT 2B4C00 A4110-61011
Wiz R4l li-BLBIT z 1 CrBLE - vIDED 25480 54110-61607
W13 51110-61608 z 1 CHBLE - FHII 2B4B0 54110-G1608

See inhoduclion to this cection tor ardenng information
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HP 54110D - Manual Changes

SECTION V

MANUAL CHANGES

5-1. INTRODUCTION

This section noimally contains mformation for adapting this manual to instruments for which the
content does not apply directly. Since this manual doss apply direclly to instruments having serial
numbers listed on the htle page, no change informatian is given here. Refer to INSTRUMENTS
COVERED BY MANUAL in Section 1 for additicnal important information about serial number
caverage.

5-1/(5-2 blank)



Service



HP 541100 - Service

SECTION VI

SERVICE

6-1. INTRODUCTION

This secticnh contans assembly removal and replacement procedures, Service Menu famitiarization,
internal diagnostics(Self-Tests), and troubleshooting information for fault tocating to the FG board
level. Service Menu familiarization and Self-Tests/Troubleshooting are organized into two
sub-sechons to provide quicker access to the needed information

Section 6A - SERVICE MENUS/KEYS

This section describes the Service menus and keys that are available to service personnel tor
calibration, troubleshooting and CRT alignment A basic understanding ot these will be helpful
in troubleshooting failures, however, Self-Test and Troubleshooting is covered specifically in
Sechion 6B.

Section 6B - SELF-TESTS/TROUBLESHOOTING
This section describes the Self-Tests and Troubleshoating routines that service personnel ¢an

use to locale faiures to the PC board level A basic understanding of the Service Menus and
Keys will be helpful in troubleshooting failures and 15 cavered specifically in Section 8A

6-2. SERVICE TEST EQUIPMENT REQUIRED

Equipment required for service is listed in table 6-1.  Any equipment that satisfies critical
specifications given in the table may be substituted.



HP 54110D - Service

6-3. SAFETY CONSIDERATIONS

The ollowing warnings and cautions must be folfowed for your protection and o avoid damage to
the equipment

WARNING

This instrument 18 equipped with a standby switch on the front panel
that DOES NOT de-energize the power supply. To aveoid shock hazards
capabie of causing ijury or death, the main power switch on the rear
pane!l must be used to de-energize the instrument or the power cabie
must be disconnected when the instrument must be de-energized.

WARNING

Maintenance described 1n this section s performed with power
supplied to the instrument and with protechive covers removed
Maintenance shouid be performed only by trained service personnel
who are aware of the hazards invoived (for example, fire and electrical
shock) Where maintenance can be perfarmed without power applied,
the power shouid be removed. Read the Safety Summary in the front
of this manual.

o s
. CAUTION ;
E

Do not remove or replace any of the circuit board assemblies i the
instrument uniess instrument power 1§ removed. The boards comain
components which may be damaged if the board 18 removed or
replaced when instrument power 15 applied.

6-2
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Tabie 6-1. Recommended Service Test Equipment.

RECOMMENDED
INSTRUMENT CRITICAL SPECIFICATIONS MODEL
Signature HP-1B Controllable, with DVM HP Model
Multimeter Range: -50V to +50V DC 50058
Accuracy: +0.01%
Digital >0.3% accuracy at 1 Vdc HP Model
Voltmeter 34784
Oscilloscope fbual channel HP Model
5 ns sweep with X10 magnification 1725A
Product Support No substitute HP Part No.

Kit

54100-69002
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Assembly Removal And Replacement Procedures

6-4. CARD CAGE PC BOARDS
BOARD REMOVAL

1. Disconnect power cable,

2. Remove top cover.

3. Remove the PC card retaining bracket by removing two screws as shown n figure 6-1 and
ratating the bracket up and out of top side rail,

4. Refer to illustration located on top of power supply shield,

5. Disconnect any cables from top of board to be removed (if any}.

NOTE
There are two types of RF cable conniectors, push-on and screw-on. Do

not puli on the screw-on type until the treaded slesve s completely
un-screwed.

6. Release PC board by pulling locks up

7. Release board to be remaved from the connector by pulling up on beard extractors.

BOARD REPLACEMENT

1. Make sure PC board locks are up before inserting board shield in guides.

2. Insert PC board shield edges in proper guides.

3. Make sure board extractors are down before attempting to seat the connector.

4. While keeping board properly aligned in guides, push board all the way down unhl connector is
seated.

5. Lock board by pushing locks down

6. Re-install the PC card bracket by inserting tabs in the top side rail holes completely while
holding bracket vertical and then rotating it down into place.

o N g

§ CAUTION ;

The tabs on the bracket will De o‘amaged by bendwig if they are not
fully inserted into holes m top rad prior to rotating bracket down. If
there is any resistance encountered while rofating the bracketr down,
the tabs are not fully inserted

6-4
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. Assembly Removal And Replacement Procedures

Analog Paower Supply Removal Only
REMOVE TH)S SCREW *

oo e e e o i _|

T

e 44 | g Ty W g g

s Tt & et 1 T

REMQVE THESE SCREWS *

* (Torx T-10, M3 x 8mm, HP Part No. 0515-0372)

Figure 6-1. PC Card Retaining Bracket Removal.

6-5
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Assembly Removal And Replacement Procedures

6-5. AC POWER SUPPLY PC BOARD [A11)
BOARD REMOVAL
1. Disconnect power cable,

2. Remove top and left side covers.

WARNING

Hazardous voftages capable of causmng injury or death are present
when the power supply shields are removed and AC power is applied
fo the instrument. To avord this hazard make sure the AC power cable
18 disconnected before continuing with this procedure.

3. Observe the red LED located on the AC Power Supply board {A11) through the top power
shield. This LED indicates the presence of 300 volts and will slay illuminated until the filter
capacitors discharge. Wait until this LED 15 no longer illuminated before proceding to next step.

4, Remove top power supply shield.

5. Remaove the screw that attaches ground wire (green/yellow) to top carner of rear frame,

6. Remove four screws from power supply side cover as shown in figure 6-2.

7. Remaove two screws which attach power supply module to rear panel as shown in figure 6-3.

8. Slowly pull the AC Power Supply module {A11) rearward approximately 25 mm (1 in.) and
disconnect the three cable connectors at the top front corner of the AC Power Supply beard
{At1).

9. Continue to pull power supply module rearward until the cable connector at rear of power
supply board can be disconnected Access to this connector is between module rear panel and
instrument rear panel.

10. Once cable is disconnected in step 9, continue to pull module rearward unhil it clears the
instrument.

BOARD REPLACEMENT

1. Reverse removal procedure to install module.

WARNING

Proper powetr supply grounding will be defeated if ground wire
removed i1 step 5 above is not reconnected  To avord a defeated
ground, make sure this greenjyellow wire is re-attached to top rear
carner of the rear frame.
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Assembly Removal And Replacement Procedures

REMOVE THESE SCREWS * —

* (Torx T-10, M3 x 26mm, HP Part No. 0515-1024)

Figure 6-2. AC Power Supply Side Attaching Screws.

6-7
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Assembly Removal And Replacement Procedures

REMOVE THESE SCREWS *

" {Torx T-10, M3 « 8mm, HP Part No. 0515-0372)

Figure 6-3 AC Power Supply Rear Atfaching Screws.

6-8
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Assembly Removal And Replacement Procedures

6-6. ANALOG POWER SUPPLY PC BOARD (A12)
POWER SUPPLY BOARD REMOVAL
1 Disconnect power cable.

2. Remove top cover.

WARNING

Hazardous voltages capabie of causing injury or death are present
when the power supply shields are removed and AC power (s applied
to the instrument. To avoid this hazard make sure the AC power cable
is disconnected before continuing with this procedure

3. Observe the red LED located on the AC Power Supply board (A11) through the top pawer
shield. This LED indicates the presence of 300 volts and will stay luminated unti the fiter
capacitors discharge. Wait unbl this LED is no longer iluminated before proceding to next step.

4. Remove top power supply shield

5. Remove PG card relaining bracket (refer to paragraph &-4, step 3).

6. Remove PC card retaining bracket support attaching screw as shown in figure 6-1.

7. Remove top four screws that attach fan housing to rear panel and loosen bottom four screws

approximalely four tuins (see figure 6-14). This allows fan housing to tit back at the top
approximately 40 mm (1.6 in.} which provides necessary clearance for rotating power supply

board in step 9

8. Disconnect the Analog Power Supply board (A12) cable connector from the top front corner of
the AC Power Supply board (At1).

9. Loosen Analog Power Supply board retaining screw as shown in figure -4,

10. Release power supply board connectar by pulling board straight up and oft of guide posts.

11. Remove Analog Power Supply board from instrument by lifting front edge of board first and
rotating board up and out of instrument.

BOARD REPLACEMENT

1. Reverse removal procedure to install board
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Assembly Removal And Replacement Procedures

6-7. DIGITAL POWER SUPPLY PC BOARD (A13)

POWER SUPPLY BOCARD REMOVAL

1.

Disconnect power cable,

2. Remove top cover.

WARNINGI

Hazardous voltages capable of causing injury or death are present
when the power supply shields are removed and AC power Is applied
to the instrument. To avoid this hazard make sure the AC power cable
18 disconnected before continuing with this procedure.

. Observe the red LED located on the AC Power Supply board {(Ai1) through the top power

shield. This LED indicates the presence of 300 volts and will stay illuminated until the filter
capacitors discharge. Wait until this LED 1s no longer illuminated before proceding to next step.

. Remove top power supply shield.

. Remove top four screws that attach fan housing lo rear panel and loosen bottom four screws

approximately four turns (see figure 6-14). This allows fan housing ie tilt back at the top
approximately 40 mm (1.6 in) which provides necessary clearance for rotaling powet supply
board in step 8.

. Disconneoct the Digital Power Suppily board (A13) cable connector from the top front corner of

the AC Power Supply board (A11).

. Loosen Digital Power Supply board retaining screw as shown In figure 6-4.

Release power supply board connector by pulling board straight up and off of guide posts,

Remove Digital Power Supply board from instrument by ifting front edge of board first and
rotating board up and out of instrument.

BOARD REPLACEMENT

1.

Reverse removal procedure to install board.

6-10
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Assembly Removal And Replacement Procedures

LOOSEN THE APPROPRIATE SCREW(S) * —

Digital Power Supply (A13)

Analog Power Supply (A12)

Tl s g

E L o
e e brrr

;'." sk 1
g - ngﬁu
— -y v| F': [ad

072565 34

* (Captive screws, use flat blade sciewdriver)

Figure B-4. Anaiog/Digifal Power Supply Retaining Screws.
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Assembly Removal And Replacement Procedures

6-8. CRT BEZEL

BEZEL REMOVAL

1. While pushing down on top edge of bezel (see figure 6-5), pull top edge away from front panel
until halding tabs are clear of the front panel.

2. Lift bezel slightly and pull bottom of bezel away from front panel

3. Pull bezel away from front panel just far enough to gain access to the nibbon cable connectors
on Front Panel Control board {A15), which are located just to the right of the bezel opening in

front panel.

4. While noling the location of the cable connecter with the paint daub, disconnect the two nbbon
cable connectors from the Front Panel Control board

NOTE
if the paint daub 15 not visible, the ribbon cables must be reconnected
as follows: function heys cable (right side of bezel} to top connector on

Front Panel Cantrol board and menu heys cable (boftom of bezef) to
bottom connector on Fronl Panel Control board

BEZEL REPLACEMENT

1. Reverse the removal procedure to install bezel.
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Assembly Removal And Replacement Procedures

PUSH DOWN HERE

072585 10A

Figure 6-5. CRT Bezel Removal Pushing Locations,

6-13
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Assembly Removal And Replacement Procedures

6-9. FRONT PANEL, FRONT PANEL CONTROL BOARD {A15), AND
CRT CONTROL BOARD (A18)
NOTE

Use steps 1 through 9 to remove front panel, steps 1 through 10 to
remove CAT Controf board, o steps 1 through 9 and steps 11 and 12 to
remave Front Panel Control board

FRONT PANEL REMOVAL

1. Disconnect power cable.

2. Remove rear feet.

3. Remove top, boltom and side covers.

4. Remave top, bottom and side trim stiips by carefully prying up at the ends of the strips with a
flat blade screwdriver.

5. Disconnect Front Panel Control board (A15) ribbon cable connector at 1O board (A1).
6. Remove the front panel screws as shown in figures 6-6, 6-7, 6-8 and 6-3.
7. Remove three front panel to deck attaching nuts as shown in figure 6-10Q.

8. Pull front panel just far enough to gain access to the cable cannector on the CRT Control board
(A18) and the in-line standby switch cable connector {left of bezel) and disconnect connectors.

2. Open the two cable ties just below the CRT opening and remave the cable from them. Remove
cable clamp from bottom right side of CRT shield by sqeezing and rotating clamp. The front
panel can now be completely removed from front of instrument.

CRT CONTROL BOARD (A18) REMOVAL

10. Remove CRT Cantrol board to front panel retaining screws.
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Assembly Removal And Replacement Procedures

6-9. FRONT PANEL, FRONT PANEL CONTROL BOARD {A15), AND
CRT CONTROL BOARD (A18) (Continued)

FRONT PANEL CONTRQL BOARD (A15) REMOVAL
11. Discannect the RPG {A20) to front pane! board cable connector at the contrel board

12 Remove five control board to front panel attaching screws and remove board while passing
RPG cable through hole in Front Panel Control board {A15)

FRONT PANEL, FRONT PANEL CONTROL BOARD
AND CRT CONTROL BOARD REPLACEMENT

1 Reverse procedure to replace any of these assemblies.

NOTE

If pods were removed before the front panel was remaved, nstall them
and posttion the front panel so that the pod opening 15 centered around
the pods betore tighterung any of the front panel hardware.
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Assembly Removal And Replacement Procedures

REMOVE THESE SCREWS ™ —

" (Torx T-15, M4 x 10mm, HP Part No. 0515-1104)

Figure 6-6. Top Front Panel Attaching Screws.

6-16
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Assembly Removal And Replacement Procedures

REMOVE THESE SCREWS —
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REMOVE THESE SCREWS *
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REMOVE THESE SCREWS *

*(Torx T-15, M4 % 10mm {F.H ), HP Part No. 0515-1104)

Figure 6-9 Right Side Front Panel Attaching Screws.
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Assembly Removal And Replacement Procedures

NOTE

There are only two nuts vistble in the figure. The third nut fs behind
the front pane! frame side

REMOVE THESE NUTS *

* (M4 hex nut, HP Part No. 0535-0043)

Figure 6-10. Front Panef to Deck Attaching Nuts
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Assembly Removal And Replacement Procedures

6-10. CRT DISPLAY MODULE (A19)

CRT MODULE REMOVAL

1. Remove Front Panel (refer 1o paragraph 6-8).

2. Disconnect flat ribbon cable (W12) from Display PC board and remove cable from clip.
3. Remove four module to front panel sciews as shown in figure 6-11,

4. Remave two module 1o side frame screws as shown in figure 6-12.

5. Slowly pull CRT Display module forward until the module power cable (W8} can be
disconnected at AC Power Supply hoard {A11).

NOTE
The module power, display board and control board cabies will be used

with the new module. Therefore, they will need fo be disconnected
from module when they are remaved from mstrument.

6. Continue pulling CRT Disptay module forward until it clears the instrument.
NOTE
While puiling modufe forward, make sure the module power cable

connector does not cateh on any part of the instrument.

7. Note the rauting of the module power, Display board and CRT control board cables tor proper
installation in the new module and remove cables from module PC board.

CRT MODULE REPLACEMENT
1. Reverse removal pracedure lo install module.
NOTE
Do not tighten the screws removed in step 3 and 4 above, only start

them and tighten just enough to hold moduie i instrument.  These
screws will be tightened in next step

2. Align CRT with CRT bezel by pushing CRT Module forward on the left or nght side as needed.
While holding module in place, tighten module to front irame screws both top and bottom
Re-check CRT alignment, if ahignment is correct, tighten the rear module attaching screws.
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REMOVE THESE SCREWS ~
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Assembly Removal And Replacement Pracedures

6-11. POD CONNECTORS
POD CONNECTOR RENMOVAL
1. Disconnect power cable

2. Remove pods.

3. Remove bottom caver.

4. Disconnect desired pod cable caonnector from its PC board.

NOTE
There are two types of RF cahle connectors, push-on amid screw-on. Do

not pull on the screw-on type unbil the treaded sfeeve is completely
un-screwed.

5. Remove pod connector attaching screws (access to screws is through holes in front card cage
bracket as shown n figure 6-13).

6. While noting pod cable routing, remove pod cennector from card cage bracket.

POD CONNECTOR REPLACEMENT

1. Reverse removal procedure to install pod coanectors.
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REMOVE APPROPRIATE SCREWS *
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6-12. FANS

FAN REMOVAL

1.

2.

Disconnect power cable.

Remove bollom cover.

Disconnect fan power cable from rear corner of Mother hoard (A14).

Remove fan housing attaching screws as shown in figure 6-14,

While noting fan cable routing, carefully remove fan housing from instrument.

Disconnect power cable connector from defective fan and remove fan from housing,

FAN REPLACEMENT

1.

Reverse removal procedure to install fan

REMOVE THESE SCREWS *

* (Torx T-10, M3 x 8mm, HP Part No. 0515-0372)

Figure 6-14. Fan Houstng Attaching Screws.
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Assembly Removal And Replacement Procedures

6-13. DISPLAY PC BOARD

BOARD REMOVAL

1

o]
=

6.

Disconnect power cable.

. Remove bhottom cover.

Disconnect ribbon cable {(W12) from Display PC board (A1C).
Remove Display PC board (A10) attaching screws as shown in figure 6-15.

Carefully lift board straight up to disengage Mother board connector.

NOTE

The Display board to Mother board cannector will exfiubit some removal
resistence while the board 15 bewng removed. If 1§ recommended the
major lifting force be exerted on the edge of the Display board at the
connector.

Note the "comb’ type canneclor used between the Display and Mother boards. it consists of
two separate combs held i place on the Display boarc by a connectar guide and two screws.
This conneclor guide and the two comb connectors must be removed from the display board
and installed on the new display board if it is being replaced. The connectar DOES NOT come
with the new display board.

BOARD REPLACEMENT

1.

2.

Install the comb connectors and connector guide on Display board,

Reverse removal procedure to install board.

NOTE

Power for the Display board is abtaned from the Mother board via the
mounting screws. Theretore, the mouniing screws must be instalted
and tightened nefore proper operation of the instrument can be
expected
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Assembly Removal And Replacement Procedures

REMOVE THESE SCREWS
(longer screws} *

{WISE5 4A

REMOVE THESE SCREWS —
(shorter screws) ™

*(Torx T-10, M3 x 20mm, HP Part No. 0515-1410)
" (Torx T-10, M3 x 8mm, HP Part No. 0515-0372)

Figure 6-15. Display PC Board Attaching Screws.
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6-14. MOTHER BOARD (A14)

BOARD REMOVAL

1. Disconnect power cable.

2. Remove top cover

3. Remave all card cage PC boairds (refer to paragraph 6-4).

4. Remove AC Power Supply {A11), Analog Power Supply (A12) and Digital Power Supply (A13}
(refer to paragraphs 6-6, 6-7 and &-8 respectively).

5. Remove Display PC board (A10) (refer to paragraph 6-13).
6. Disconnect fan power cable connector from corner of Mether board (A15)

7. Remove the two nylon cable clamps from bottom of Mother board (A15) by squeezing the
clamp mount and pulling them from the holes in the board.

8. Remove the Mother board attaching screws and remove board (see higure 6-16).
BOARD REPLACEMENT

. 1. Reverse remaval procedure to install board

NOTE

The Mother board and Display board share some of the same attaching
screws. Therefore, when instathing the Mother board (see figure 6-16),
onfy install the screws removed in step 8 of the removal procedure at
this time.
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REMOVE THESE SCREWS
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REMOVE THESE SCREWS *

* (Torx T-10, M3 x 8mm, HP Part No. 0515-0372)

Figure 6-16. Mother Board Attaching Screws.
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SECTION 6A

SERVICE MENUS/KEYS

6A-1 INTRODUCTION

This section describes the service menus and keys that are available to service personnel for
calibration, troubleshooting and CRT display alignment A basic understanding of these will be
helptul in troubleshooting failures, however, Self-Test and Troubleshooting 1s covered spectfically in
Section 6B,

6A-2. SERVICE MENUS

The service menus can be accessed by pressing the Utility menu key which resides in the second
level of the function menu. Once the Utility key is selected, five subkeys will be displayed: Cal
Menu, Test Menu, CRT Setup, Color Cal Menu, and HPIB Menu.

CAL MENU. The Cal Menu allows you to calibrate the instrument and store the necessary
cahbration factors used. This menu is discussed in Section 6 of the Operating and Programming
manual and will not be covered here.

TEST MENU. The Test Menu provides several keys that are used to setup and run internal
diagnostics tests and view the results. These keys are discussed in the following paragraphs.

CRT SETUP. The CRT Setup Menu provides several keys that allow confidence testing and test
patterns for setitng up the CRT. These keys are discussed in the following paragraphs.

COLOR CAL MENU. The Coior Cal Menu provides keys that are used to set the characteristics of
the colors displayed. These characteristics include hue, saturation, and lurmninosity. This menu is
discussed in detail in Section & of the Operaling and Programming manual and will not be covered
here.

HPIB MENU. The HPIB Menu provides heys that are used to set the HPIB attnbutes. These

attributes are address number, Talk/Listen, and EQI. This menu is discussed in detail in Section
10 of the Operating and Programming manual and will not be covered here.

6A-1
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6A-3. TEST MENU

Five keys appear when the Test Menu 1s selected. These keys allow the user to access and run
internal diagnostic tests and wiew the results. In addition, the position of each of the prinfed
circuit boards located in the main card cage can be read and displayed.

6A-4. Repeat Loop / Run From Loop Key

The top key will toggle between REPEAT LOOP and RUN FROM LOQP. These keys in conjunchon
with the Start Test key will execute the internal self-test diagnostic routines  All input signals must
be disconnected from the instrument for these tests.

NOTE

When the instrument is left in a continuocus RUN FROM LOOP
mode for a period of time, an erroneous failure indication may
occur. This is caused by random system noise and occurs less
than 1% of the time. Since this is not a QA function it should be
disregarded once you have verified it is not a true failure. A true
failure only exists if the test is stopped and re-started and the
same loop failure re-occurs at a rate greater than 1%.

REPEAT LOOP. Selecting this mode will conlinucusly execute the routine that has been entered
using the entry dewices (keypad, Knob, or increment/decrement} keys. Pressing Start Test will
start execution and the loop will continuously run until the Stop Test key 15 pressed. Pressing
Dispiay Errors will show how many times the loop was evecuted and the number times the loop

failed.
NOTE
Thete are a nurnber of foops that will blank or over-write the Stop Test

key display on the CRT. However, the test can still be terminated by
pressing the third function ey from the top

ARUN FROM LOOP. Selecting this made will start execution from the loop entered and will proceed
ta execute all higher numbered loops  Upen reaching the last test, the cycle wil be repeated.

NOTE
it any test should fail, the instrument will change from RUN FROM

LOOP {0 REPEAT LOOP and will repeatedly execute the loop that
fafied.

BA-2
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B6A-5. Interface Tests Key

When this key is chosen there are 17 internal instrument mterface bus tests that may he selected
by entering the test number with the entry devices. The tests are numbered Q through 16. All
input signals must be disconnected from the nstrument for these tests.

NOTE

Tests O through 10, and 13 through 16 should be entered only by
qualifred service personnel. These are test loops for the purpose of
creating a repetitive sel of swgnals used for signature analysis
troubieshooting (DSA). No useful information is gained from the
CRT display when these troubleshooting loops are entered.

Test numbers 0-8 test the digital intertace between the processor bus and the board loaded into
the slot that corresponds to the test number. Test 9 tests the interface between the Display board
and processor The Display board 1s located on the bottam of the instrument rather than loaded in
a slot  For example, if test 015 selecled the processor will attempt to read the identification code
of the board loaded in slot §. Slots Q through 8 correspond to beards A1 through A9 respectively,
Even though the codes are read, no information 1s displayed on the CRT.

To run interface tests O through 10, and 13 through 16, the test number 15 entered using the entry
devices and the Start Test key is then pressed. To stop the test the Stop Test key is pressed
Tests 11 and 12 are entered in the same way but are terminated differently.

Test 10 checks the trigger level DAC of channel 3. Disconnect any signal inputs to this channel
prior to running this test; otherwise, incorrect test resulls may oceur,

Test 11 will display a keyboard mockup on the CRT. This lest is used 1o verify that all front panel
keys and RPG are working. After selecting Test 11 and pressing Start Test, press each front
panel key. The displayed box corresponding to the key being pressed should ight. The RPG
control will move a cursor arcund the circle located in the lower nght corner of the CRT. To exit
this test the third key from the top must be pressed a second time. The first press will hight the
appropnate box and re-assign this key as Sfop Test, the second press terminates the test.

Test 12 resets the system and initiates the power-up self-test. It the advisory message "Power-up
Seli-test Failed” should appear on the display, the failing loops may be found by pressing Utility,
then Test Menu, then Display Errors keys,

Tests 13 and 14 are special DSA setups for testing ADC boards. Before nitiating these tests the
ADC to be tested must be installed 111 Slot 8 and the output of Sampler 1 must be connected to the
ADC.

Test 15 checks the trigger level DAC of channel 4. Disconnect any signal inputs to this channel
prior to running this test; otherwise, incorrect test results may occur.

Test 16 exercises a Display board failure LED and associated circuitry. This LED 15 described in
more detall in section 6B

Test 17. although not descnbed earlier In this section, does exist. However, since it 1s based on a
complex mathematical formuia, it has no value in the field. It 1s used by the factory only.
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6A-6. Start/Stop Test Key

This key is used to imitrate any test where a test number is entered by one of the entry devices.
Once the test number 15 entered, pressing Start Test intiates the test and the key toggles to Stop
Test. Pressing Stop Test stops the test in progress and the key toggles back to Start Test.

NOTE

There a number of tests that will blank or over-write the Stop Test key
display on the CRT.  However, the test can stil be terminated by
pressing the third function key from the top

6A-7. Display Errors Key

Pressing this key will display the number of any loops which falled while running one of the
following tests:

Power-up self-test

INTERFACE tests

REPEAT and RUN FROM LOQCP tests
HP-IB commanded self-test

This display shows the current loop or last loop executed, the number of times the loop was
executed, and the number of times that it fasled  The boltom portion of the display shows all loops
that failed starting with the first loop fallure.
NOTE
There are four STATUS « = xxxxx lines in the Display Errors held that

are for facfory use only. There is no field usable fnformation i thig
fretld of the dispiay.

To return to the Test Menu, press Exit Display Menu key.

6A-8. Display Configuration Key

The 541100 motherboard has 9 slots and will accept any of the card cage PC boards at any
lacation within the card cage, except the 1/O board which must be loaded in slot 0. When the
Display Configuration key 1s pressed the resulting display shows the location of each of the PC
boards. The Pracessor board A2 will not be labeled on the display, but 1s normally loaded into Slot
1,

To return to the Test Menu, press Exit Display Menu key,
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6A-9. CRT SETUP MENU

When CRT SETUP MENU is selected, four keys are displayed that allow access ta CRT setup
displays. The keys available are Confidence Test, Pattern Off, Light Output Off, and Color
Purity .

84A-10. Confidence Test Key

when this key 15 selected, the canfidence test pattern 15 displayed. In this display the CRT is
dwided into thirds vertically with a complete character set in the upper third, a group of seven color
blocks in the center third, and a seven block grey-scale in the boitom third.

The top feur lines of the characler set display include the complete character set. The bottorn line
displays three sets of numerals The first set of numerals are displayed in inverse video, the
second set flashes belween normal and Inverse video and the third set is normal video and
underlined.

n the center third of this display, seven color blocks are displayed. The colors fram teft to nght
are: beige, grey, red, yeliow, green, amber, and cyan

NOTE

Sice color percephion i$ subjective, any slight variation in colors from
what 1§ described here should be disregarded.

In the boltom third of the CRT a seven block grey-scale is displayed with black on the left and
white on the right. This grey-scale display 1s used in the CRT Display Module adjustments when
necessary,

BA-11. Pattern Off Key.

When the CRT SETUP MENU is selected, this key 15 iniially Pattern Off. Selecting the Paitern Off
once will display a white cross-hatch pattern over the entire CRT and the Pattern OFff key changes
to Patiern White Inside the cross-hatch pattern there are groups of dots in the center and at the
12, 3, 6 and 9 o'clock posiions. In addition to the dots, there are test matrices in the center and
corners. This pattern s used in the CRT Display Module adjustments when necessary.

Pressing Patlern Whife key changes the pattern color to red and the key changes to Pattern Red.
Successive selections of this key will change the color of the patiern to green and then blue.

When the blue pattern is being displayed, the key will be labeled Pattern Blue. Pressing the
Pattern Blue key changes the display to a white cross-hatch pattern on the top half of the CRT
and the bottom half 15 soiid white. The key then changes to HY Reg. This test is used primarily by
the factory, however, it will indicate the need for repair if there are severe high voltage problems.

6A-5



HMP 541100 - Service

Pressing the HY Reg key changes the display to a sohd white screen with cross hatch lines. The
key then changes to I White. Successive selections of this key changes the color to red, green
and lhen blue. These color displays are used in the CRT Display Module adjustments when
necessary.

Selecting J Blue key changes the display to a cross-hatch pattern with the inside flashing between
solid white and cross-hatch The key changes lo Bounce. This test is primanly used by the
factory, however, it will indicate the need for repair if there are severe high voltage problems.

Pressing Bounce key exils this set of tests and returns the CRT SETUP MENU.

6A-12. Light Output Key.

Selecting Light Output key causes the CRT to display a band of white across the horizantal length
of the display in the center and approximately two- thirds of the total vertical height. Successive
selechons of this key will change the color of this band to red, green, blue and then a grey-scale.
Each time the key is selected, it also changes to the appropriate description. These displays are
used by the factory.

Selecting the Grey-Scale key exits this set of tests and returns the CRT SETUP MENU.

6A-13. Color Purity Key.

Selecting Color Purity hey causes the CRT to display a full white raster, Successive selections of
this key changes the color of the raster to red, green and then blue. Each time the key is selected,
it also changes to the appropriate description. These displays will be used in the CRT Display
Module adjustments when necessary.

Selecting the Blue key exits this set of tests and returns the CRT SETUP MENU.

6A-6
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SECTION 6B
SELF-TESTS/TROUBLESHOOTING

6B-1 INTRODUCTION

This section describes the Self-Tests and Troubleshoating routines that service personnel can use
ta locate failures to the PC board level. A basic understanding of the Service Menus and Keys will
be helpful in troubleshooting failures and is covered specifically in Section 6A,

6B-2. FAILURE INDICATIONS

The 541100 will indicate fallures n one of two ways; impraper display {blank, distorted or random)
on the CRT after power-up or "Powerup Self Test Failed!" displayed on the CRT.

NOTE

The “Powerup Seif Test Faled™ advisory is only displayed for
approximately 9 seconds and the CRT warmup time may exceed 9
seconds if the instrument has been turned off for any length of time. In
these cases, the CRT will be sfow tn displaying anything and the
rnstrument power should be cycied to STBY and back to ON after being
on apotoximately 1 minute,

6B-3. FAILURE VERIFICATION
A true fature exists when the "Powerup Seif Test Falled!" advisory occurs both on actual powerup
and after performing Interface Test 12 or if there 15 no display on the CRT after powerup.
NOTE
In addition to the front pane! power switch (STBY), there 18 a mam
breaker power switch facated on the rear panel. Before troubleshooting

a "no display" failure, make sure the rear panel swifch has not been
inadvertentiy turned off.

6B-4. TROUBLESHOOTING SEQUENCE

Once it has been determined a true failure exsts, the troubleshooting sequence tlow diagram in
figure 6B-1 should be followed. The flow diagram provides a systematic method of choosing the
most appropniate paragraph or paragraphs that contain the needed troubleshooting mtormation.

6B-1
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6B-5. INTERNAL DIAGNOSTICS

The 541100 has routines resident i firmware thal exercise many of the unit's circuits and checks
them for proper functioning. All input signals must be disconnected from the instrument for these
tests.

The processor upon command or automatically at power-up beqins checking memory and then
checks it's ability to communicate via the internal bus Once bus commurmcation is established
the processor will exercise and test circuits on other boards beginning with the digital boards.

Upon successful comptetion of the self-test, the advisory "Powerup Self Test Passed" appears
approximately 4 seconds later. If however, a failure is detected, the advisory "Powerup Self Test
Failed" appears. Socme hardware failures will delay the appearance of the advisory as long as 30
seconds.

MOTE

fnternal diagrostics only checks the instrument for proper functiomng
and not quarntitative comformance to it's putiished specifications. To
check far comformance to specificahons, refer to "Performance Tests”
i Section 3 of this manual.

When a failure advisory appears and a true falure exists (see paragraph 6B-3), the troubleshooting
process should be initiated (see paragraph 6B-4).

6B-6. PERFORMING SELF-TEST

In addition to the automatic evecution of self-test at power-up, there are four additional ways to
initiate self-tesl.

1. Pressing the internal resel switch located on the 1/O board (A1).
2. Performing test 12 in the INTERFACE TESTS portion of the Test Menu.

3. Entering loop 0 in the RUN FROM LOOP portion of the Test Menu. This test will cause
the instrument to 1epeatedly exercise the complete group of tests. If a failure occurs on
any of the tesls the instrument will change to REPEAT LOOP and will continue executing
only the loop that has failed.

MOTE

Initiating tests by pressing RUN FROM LOOF 0 or REPEAT LOOP
does not clear the previcus loop failures displayed using the DISPLAY
ERRORS key. All other methods of generating self-test do clear the
loop failures from DISFLAY FRRORS and then adds any failures that
occurred dutring the current self-test.

4, HP-IB command TEST (TST) will tngger a power-up seli-test. If a fallure occurs, error
number -340 will be placed in the error queue. The errcr buffer may be read using the
ERROR? command. Refer ta Seclion 6 of the 541100 Operating and Programring Manual
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6B-7. KEYBOARD (INTERFACE 11) TEST

This test 1s used ta verify that all front panel keys and RPG are working, When INTERFACE TEST
11 is entered and initiated a keyboard mockup will be displayed on the CRT. The mockup consists
of a box corresponding to each key on the front panel which will light when the key Is pressed.
The RPG mockup consists of a set of radial lines representing a circle in the lower right corner of
the CRT When the RPG is rolated, an O cursor wilt rotate around the circle.

To initiale the test, select Utility Menu, select INTERFACE TESTS key, enter 11 using the entry
devices then press Start Test. To perform the test press each front panel key and verify each
corresponding box lights; rotate the RPG and verify the O cursor rotates around the circle.

To exit this test the third key from the top must be pressed a second time  The first press will light
the apprapriate box and re-assigns this key as Stop Test, and the second press terminates the test.

6B-8. 2-KEY POWER-UP (HARD RESET)

There may be occasions when memaory wili have erroneous data written to it during power-up
cycles that cause a false falure Performing the 2-Key Power-up will ensure that memory is
completely cleared so that the self-tests can be repeated without false failure indications
wWhenever a "Powerup Self Test Failed!” or "Loop # = x" indication occurs more than ance (true
failure), a 2-Key Power-Up (Hard Reset) routine may clear the problem,

NOTE

The software calibration factors are also erased from memaory when a
2- Key Power-Up is performed  Make sure the failure indication
has occurred twice before using this procedure fo avoid
neediessly erasing the software calibration factors. Once a 2-Key
Power-Up routine is performed, the software cahbration factors witl
need to be reset in memory  (refer to Section 8 of the Operating
and Programming Manual).

To initiate the 2-Key Powerup (Hard Resset), turn the instrument to standby with the front panel
power (STBY) switch. While holding the top and bottom function keys to the right of the CRT, turn
an the instrument and hold the two funchon keys for the duration of the power up cycle
(approximately 30 seconds maximumj, or the CRT displays either a pass or fail advisary.

After the Hard Reset, repeat the specific self-test where the falure indication occurred. If the

failure condition re-occurs, a true falure exists and troubleshooting will be necessary, Refer to
"Troubleshooting Sequence” {paragraph 6B-4 and Figure 6B-1),
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6B-9. TROUBLESHOOTING WITH NO DISPLAY

To troubleshoot the system when the display is not operating requires the failure causing no
display to be found and corrected first. The recommended order of troubleshooting a "no display”
problem is.

1, Locate and correct power supply failures (paragraph 6B-10).
2. Determine whether the CRT Module has failed and If 5o, replace i1t {(paragraph 6B-13).

3. If the CRT Module 1s not at fault, perform Manua! Signature Analysis (paragraph 6B-15).

Refer to the Troubleshooting Sequence Flow Diagram in figure 6B-1 for the sequence to follow
while troubleshooting.

6B-10. TROUBLESHOOTING THE POWER SUPPLIES

The power supply consists of three PC board assemblies and when defecbve, one, two or all three
must be replaced with an exchange assembly. The fallowing procedure will isolate which board(s)
has failed.

Since the power supplies are a current imiting-type, power supply faidure indications can be
caused by excessive loading somewhere else in the mstrument. The first step when apparent
power supply problems exist is to determine whether or not excessive loading 1s oceurring.

6B-11. Power Supply Failure Indications

Power supply fallures may or may not be easily apparent, therefore, a few simple checks can he
made to venfy power supply problems. With the top cover off, visual and voltmeter checks of the
power supplies can be made These checks can be made quickly by performing the following
procedure,

1. Remave instrument top cover.

2. Visually inspect the +300 V LED on the AC Power Supply board (A11) by looking through
the inspection hole in the top power supply shield (AC Power Supply is located closest to
the teft side raily If the AC Power Supply has falled, this LED will NOT be iluminated.

3. Visually inspect the +120 V LED by looking rearward through the top rear of the CRT
Display module chassis to the front edge of the AC Power Supply PC board (A11). This LED
15 located below the cahle connectors on the front edge of the board. If the +120 V supply
has faiied, this LED will NOT be illuminated.
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WARNING

Hazardous voltages capable of causimg injury or death are present on
the AC Power Supply board (AT1) when power is applied regardless of
whether the LED 1s ilurmnated or not. To avoid this hazard, DO NOT
fmake any measurements on the AC Power Supply, and, if the board is
to be removed due to failure, wait 3 minutes or more after power 18
disconnected to remove top power supply sfreld and handie the board.
The waiting period is necessary fo allow the filter capacdors 1o
gischarge.

4. Visually inspect the LEDs on both the Analog Power Supply (A12) and Digital Power Supply
(A13) through the inspection holes in the top power supply shield. If the +18 V on the
Analog Supply or the +5 V on the Digital Supply fails, the respective LED will NOT be
illuminated.

NOTE

The LEDs on both the Analog or Digital Power Supply boards are a
coarse indication of power supply failure since only one supply voitage
on each board is monitotred. A compiete check of afl voltage outputs on
these boards must he made with a voltmeter 10 ensure proper operation
of the power supplies.

6B-12. Excessive Loading Of Power Supplies

To rute out excessive loading of the power supplies as a cause of falure, each PC board must be
removed from the power bus (refer to the assembly removal procedures in Section 6 of this
manual). Start by removing the card cage boards one at a time and then the Display board (A10)
until either all the boards are removed or the power supphes start to operate correctly.

NOTE

Since the Display board (A1Q) is only connected to the Digital Power
Supply bus, DO NOT remove it for excessive loading when the Analog
Power Supply 1s the anly supply indicating a fallure.

In addition to the analog and digital power supphes, there is a +120 V power supply for the CRT
Display module located on the AC Power Supply board (A11). To check the +120 V supply for
loading, disconnect the CRT Display module power cable and re-check the +120 V LED,

68-6



HP 54110D - Service

6B-13. CRT DISPLAY MODULE FAILURE ISCLATION

A "no display" failure must be corrected before troubleshooling the rest of the system. The most
eflicient method of troubleshooting a display failure is to first isolate the failure to either the CRT
Display Module or the rest of the instrument. If the CRT Display Module is found to be defective, it
should be replaced before continuing,

In addition to "no display" failures, incorrect display problems can also be isolated using this
procedure in conjunction with "Display Board Failure Verfication" paragraph 6B-14,

To isolate the problem, the following procedure causes the processaor to write a known pattein of
video to the module. The video waveforms, the vertical and horizontal sync signals, and the +120V

primary madule pawer are checked at the madule inputs. If the inputs are present and correct, the
module has failed

Frocedurs:
1. Turn instrument to STBY using the front panel power switch.
2 Remove top and hottom covers.
3. Turn power on and check the +120 V module power at the module power input connector
(see figure 6B-2). The correct voltage will be between +118 and +122 volts. If the +120 V

supply voltage 1s absent at the connector, refer to 'Excessive Loading Of Power Supphies”
(paragraph 6B-12).

4. Set the monitor oscilloscope controls as follows:

Channel A&B - Coupling - dc

- VOLTS/DIV - 0.2 V/div

- Mode - alternate (ALT)

- Trigger Source - Chan A
Timebase - Sweep - Main

- SEC/DIV - 0.02 ms/div
Trigger - Source - internal

- Slope - negative

5. Using 10:1 divider probes, connect channel A of the monitar oscilloscope ta vertical sync
test point (V Sync TP) and channel B of the monitor oscilloscope to horizontal sync test
paint (V Sync TP} These test points are located on the Display board (A10). The vertical
and honzontal syng signals are TTL levels and should resemble the wavefarms in figures
6B-3 and 6B-4.
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6B-13. CRT DISPLAY MODULE FAILURE ISOLATION (Continued)

MODULE POWER CONNECTOR

B r g e A g ]
' r“ﬂ"*“‘."-" ﬂw1wll“h“i]§"‘ llnj
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s
e ‘1”1

%11_ [E
L 10

03588 3a

VIDEO INFUT CONNECTCR

Figure 68-2. CRT Display Module Input Connectors
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6B-13. CRT DISPLAY MODULE FAILURE ISOLATION (Continued)

NOTE

Vertical sync period 18 1667 ms

Figure 68-3 Correct Vertical Sync Waveform.

NOTE

Horizontal syn¢ period 1s 40 s,

Figure 68-4. Correct Horizontat Sync Waveform
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6B-13. CRT DISPLAY MODULE FAILURE ISOLATION (Continued)

7. Change the monitor oscilloscope controls as follows:

Channel A - VOLTS/DIV - 0,02 Vydiv

Timebase - SEC/DIV - Bus/div

8. Move clear plastic board shield an bottom of CRT Display madule by pushing rearward unkil
it clears front frame and hinge it away from the board.

9. While pressing the VOLTS/SEC and PSEC keys, turn instrument power an. Continue holding
these keys for 30 seconds to ensure the processor power-up cycle is completed,

10. Using the channel B probe, check the red, green, and blue video signals at the module
video mput connector at pins 21, 29, and 37 respectively (see higure 6B-2). If these signals
are correct, they will resemble those m figure 6B-5 through 6B-7 However, they will vary
slightly depending an the particular frame the oscilloscope triggers on.

NOTE

Video signals can be adversely lpaded down by input circuit failures
within the CRT Digplay Module Therefore, before assuming Display
board failures, repeat this test with the video cable disconnected from
the CRT Dispiay Module and the measurements taken ar the test poims

{R.GBJ on the Display boatd

Figure 6B8-5. Correct Red Video Waveform.
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6B-13. CRT DISPLAY MODULE FAILURE ISOLATION (Continued)

Frgure 6B8-6. Correct Green Video Waveforms

Figure 68-7. Correct Blue Video Wavefarms.
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6B-14. DISPLAY BOARD FAILURE VERIFICATION

Once the CRT Display Module has been ruled out as the cause of a "no display” fallure, the Display
Board 15 then checked by performing the following procedure This procedure assumes the inputs
to the CRT Display Module have been checked and found ta be in arror.

The following procedure uses the instrument’s internal diagnastics to attempt to write to and read
from RAM an the Display board If the processor is unsuccessful in doing the wtile/read routine,
the Display board failure LED should be illuminated

Procedure:
1. Cycle the 54110D front panel power switch to STBY and then to ON.

2. Observe the Display Board failure LED located on the outer edge, approximately half-way
back from the front of the board. i the LED is on, a failure has been detected in lhe
diagnastic routine. Do not replace the Display Board at this tme. |If the LED is not
illuminated, proceed to step 4.

3. Praceed lo Manual Signature Analysis (paragraph 6B-15) to verify the LED indication. If any
of the signatures corresponding to loops 5 through 9 in table 6B-1 are read, the LED
indication is venfied and replacing the Display Board 1s recommended

4, If the LED is not iluminated, turn power off and while holding the VOLT/SEC and PSEC
keys, turn power on (hold these keys for 30 seconds). This two-key power-up will attempt
to iluminate the LED. 1f the LED fails to ight, one of three things has happened; the LED
hardware failed, Display Board was not addressable, or the instrument software code failed
before the Display Board is accessed.

NOTE

If the LED 15 illuminated by this test, the writejread routing has been
successful and it indicates that the RAM portion of the Display board
is functiomng properly. However, there may be a failure on the Display
board n that portion that canngt be cheched by the internal diagnostics.
At this point, step 5 of "Manual Signature Anafysis (DSA)" (paragraph
68-15) should be performed.

5. If the internal diagnostics passed signature is read while performing step 5 of "Manual
Signature Analysis (DSA)" (paragiaph €B-15), failure venfication requires substitution of the
Display board

In addition to a "no display” failure, a display hoard failure can also cause an incorrect display. In
this case, there will be something displayed cn the CRT and "Troubleshooting With The Display
Operaling” (paragraph 6B-1%) should be referred to. If this proves to be inconclusive, Display
board substitution is recommended.
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6B-15. MANUAL SIGNATURE ANALYSIS (DSA)

The following procedure is provided in order to lake signatures when the display or keyboard 15 not
operating. Instead of looking up the loop numbers {(display operating), the loop signature 1s used
to find the probable cause of the failure.

The processor, when properly strapped, will execute the power-up self-test routine. When an error
15 found the piocessor will repeatedly execute the loop that is faiing. By reading the signature at
TP+5 on the processor and reterring to the signature tables, the failhing loop and board can be
determined. The 1/0 Board must be in siot 0 and the RF cabling must be correct betore performing

this procedure.

Procedure:

1. Remove power from the instrument and connect a jumper from A2TPZ to A2TP3 on the
processor board

2. Sst the 5005B Signalure Multtmeter Mode to NORM and connect as follows:

START A2TP1 Low to High TTL
STOP A?TP] High to Low TTL
CLOCK AZTPE Low to High TTL
FROBE AZTP+5 +5 Vults TTL
. 3. Apply power 1o the 54110D and the S005B Signature Analyzer.

4. After several seconds lhe 5005B readout will stabilize. Look-up the signature in Table 6B-1

to determine which board is causing the failure

i none of the fall signatures appear, it

would be assumed the instrument’s diagnostics passed. In this case proceed to step 5 to
verify this indication.

5. Set the 50058 Signature Multimeter Mede to QUAL and re-connect as follows:

START
STOP
LLOCK
QUAL
PROBE

AZTP18 LLow to High TTL
A2TP18 High to Low TTL
AZTFE Low to High TTL
A2TP1 High JTL
AZTP+5 +5 Volts

NOTE

Making these connections requires lifting the microprocessor board
(A2} from the Mother Board approsimately 2 ta 3 inches to access the
test points, and carefully re-instaling board after the connections are
made.

. If the internal diagnostics did in fact pass, the signature will be 9F3P.
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LOOP
NUMBER

H
OWER oW R WM S

LD PRI P PSPPI PRSP PN N e o e b e e et s
COUB-NON RWM— OO0~ wRh—

6B-14

SIGNATURE
6P1C AZ
C70H A2
8oH2 A2
HZHSB A2
{637 A2
6PCP AlO
AUHG AlG
AHH7 Al0
H7FC AlQ
8A59 AlQ
9HeP Al0D
5H82 Al
H5HS Al
5HE2 Al
057F Al
57FP A4
FPAP Ad
SHAZ A3
45H9 A3
PFHF A8
HF08 A9
08UG A8
PHHH A8
HH9A AB
9A02 A8
0582 A8
4Fu4 A3
9P9H A3
9HUH A3
cuc? A3
70PA Ad

Table 6B-1. Signatures for Loop falures

PROBABLE LOOP
CAUSE NUMBER
PROCESSOR 31
PROCESSOR 32
PROCESSOR 33
PROCESSOR 34
PROCESSOR 35
DISPLAY 36
DIsPLAY 37
DISPLAY 38
DISPLAY 39
DISPLAY 40
DISPLAY 41
10 42
IC 43
10 44
IC 45
SAMPLER 1 46
SAMPLER 1 47
TIMEBASE 48
TIMEBASE 49
TRIGGER 50
TRIG. QUALIFIER 51
FRIGGER 52
TRIGGER 53
TRIGGER 54
TRIGGER 55
TRIGGER 56
TIMEBASE 57
TEIMEBASE 58
TIMEBASE 59
TIMEBASE 60
SAMPLER 1
NOTE

SIGNATURE

PAZO Ad
20P6 AS
P&6P A&
FHHZ Ab
A8F3 A5
F431 A5
3102 AS
F409 AT
5C43 A7
4337 A7
3774 AT
5PU7 A9
U7HA A9
HAZF A9
1664 A9
8PAl A9
Al88 A9
3893 A9
9390 A9
90CF AQ
CF4e A9
4222 A9
22FC A9
4556 A9
FCoz A9
0201 AS
OPUS A9
usay A9
F7F5 A9

If none of these signatures appear, it would be assumed the
instrument's diagnustics passed. in this case proceed to step 5 to
verify this indicahion.

PROBABLE
CAUSE

SAMPLER 1
SAMPLER 2
SAMPLER 2
ADC 1

ADC 1 or
ADC or
ADC or
ADC
ADC
ADC
ADC 2
NO OP

or
or
or

W P P — —

Ad
Ad
Ad

AB
A6
A6

SAMP1
SAMP1
SAMP1

SAMP2
SAMPZ
SAMPZ

TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG., QUALIFIER
TRIG. QUALIFIER
TRIG., QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
TRIG. QUALIFIER
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6B-16. TROUBLESHOOTING WITH THE DISPLAY OPERATING

When the display is operating, the results of the internal diagnoshcs will be displayed on the CRT
by selecting Utifity key, then selecting Test Menu key and then Display Errors key.

Reler to "Self-Test Failure Codes" paragraph 6B-17 for decoding these results.

6B-i7. SELF-TEST FAILURE CODES

Self-test falure codes provide a means of dentifying which board or boards have faled. The
internal diagnostics perform self-test loops and upon recognition of a failing loop, will continue
repeating the faling loop. The failing loop number can then be displayed by selecling Utility key,
then selecting Test Menu key and then Display Errors key.

in addition to the loop number, a faling loop provides a unigue signature that can be used if the
CRT Display I1s inoperative and manual signature analysis 1s required. By referring to the
"Signatures For Loop Failures” table (table 6B-1), the probable cause can be found.

If the failure occurs 1n loops 0 through 14 or 43 through 60, a very high probability exists that the
board corresponding lo that loop in table 6B-1 is at faull. Loops 15 through 41 test the analog
portion of the mstrument and each of these loops 15 highly dependent upon multiple areas of
hardware.

NOTE
The first failure histed in table 68-1 for foops 15 through 41 18 the hikely
candidate for replacement, however, i is recommended that further

testing be performed using the Analog Troubleshooting Procedures and
comparing the waveforms at the end of this section
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6B-18. TROUBLESHOOTING THE ANALOG PORTION GF THE 541100

There are several technigues that can be used when troubleshooting the analog sections of the
instrument CRT displayed loop faillures, channel isolation, and waveform comparisons may be
used singularly or in tandem te isolate faulty boards.

Signature analysis 15 NOT ubilized when testing the anafog boards. The CRT will supply the same
information, as could be obtained using signature analysis, when n the Display Errors mode. If
the CRT is not working, then THIS fallure should be repaired prior to continuing,

Pracedure:

1. Execute the power-up self-test by one of the following methods:

a.

b.

Apply power to the instrument and the self-test routines are executed automatically.
Pressing the internal reset switch located on the 1/C board,

Performing test 12 in the INTERFACE TESTS portion of the Test Menu

. HP-IB command TEST (TST) will tngoer a power-up self-test. |f a fallure occurs error

number -340 will he placed in the eror queue. The error buffer may be read using the
ERROR? command. Refer to Section 10 of the 541100 Operating and Programming

Manual.

2. Display the loop farlures by selecting Utifily key, then selecting Test Menu key and then
Display Etrors key.

3. Refer to table 6B-1 to determine which board is most Iikely causing the error to occuw.

6B-16

NOTE

Each of the analog test loops (15-41) is dependent upon circuitry on
several boards. If more than one loop faflure (s shown on the display,
the boards should be replaced in the order of the failures.

Waveform comparison and channsl to channel signal exchange should
be performed to further isolate problems before replacing boards.
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6B-19. Board Swap (A4/AB6) or (A5/A7)
The Sampling Boards (A4/A6) and the ADC Boards (A5/A7) of channel 1 and channel 2 are

identical. If a problem is suspected an one of these boards, moving the suspected board 1o the
opposite channel will determine if the problem follows the board being maovetd.

6B-20. Signal Exchange (Chan 1 and 2)
The iFout signal from either Sampling Board can be fed to the ADC of the opposite channel. This
technique 15 fast and effective if either channel can trngger an and display a signal.
Procedure:
1. Apply the lwo CAL signals to bath input channels

2 Press AUTO-SCALE |f neither channel displays a tnggered waveform use the Loop failure
lables or the waveform companscns to troubleshoot.

3. Set the bad channel up as follows:

Mode - Normat
Bisplay - On
VOLTS/DILV - 100 mV/div
OFFSET - =215 mv

4. Remove the 'FIN cable (J1} fram both of the ADC boards. Connect the cable from the bad
channel to the ADC board of the opposite channel, Change the trigger source to the bad
channel and and set trigger level to -215 mv. If a stable triggered signal appears on the CRT,
the Sampling board of the bad channel 1s working and the problem is with the ADC board.

if no signal appears, check that the Sampling board is receiving MCLK before replacing the
board.
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6B-21. Waveform Comparison

The clocks and signals that must go between boards are ported via 50 ohm coaxial cables. Using
the adapter cabies supplied in the Product Support Kit (P/N 54100-69002) these signals may be fed
to an oscilloscope The cbserved waveforms can then be compared to figures 6B-9 through
6B-12.

To duphcate the wavetorms shown, apply the two CAL signals to the inpuls of both vertica
channels and press AUTQ-SCALE. Check that the 54110D has configured itself as follows and If
not change the settings.

Chan 1 & 2 - Mode - Normal
- Display - On
- VOLTS/DIV - 100 mV/div
- OFFSET - 215 mv
Timebase - SEC/DIV - 50 ns/div
- DELAY -0 s
- Delay Ref at - Center
- Auto
Trigger - Mode - Edge
- Source - channel 1
- LEVEL - -215 mV
- Slope - Pos

- HOLDQFF Time 70 ns

Using a SMB to BNC adapter cable connect the signal to be tested to the input channel of the
oscilloscope.
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-4——— FRONT OF INSTRUMENT 54110D @:CASLE AS5SY. SEQUENCE AND START POINT

1 =END POINT

Al 170 BD.

Az MICROPROCESSOR BD.

[} ] A6 SAMPLING BO. (CHI) q
@ [0]C J 1

|

\
1} A6 SAMPLING BD. {CHZ)
@« [G1C ‘

ey
[ ] A7  ADC BD. (CH2) | _

EbE

NOTE  CABLES 12,13 AND 14 ARE APPROX. 4 5 INCHES (1i4 0 mm | LONG
PN 54110-94301 OTHERS ARE APPROX 14 7 INCHES {373.C mm) LONG

Figure 68-8 341100 Cable Location Diagram
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0.00000 sec

50 000 nsec

=50.000 nsec
Ch. 1 = 200 0 mvolts/dav
Timebase = 10.0 nsec/div
Ch. 1| Parameters
Freg. = g92.8505 MHz

-380.Q0 mvolts
0.00000 sec
764.0 mvolts

Figure 6B-9. Waveform on the A3 MCLK (Master Glock) cables.

Note

This waveform must be terminated in 50 ohms, the CAL signal must be
applied to both channel 1 and 2, and the scope must be configured as

shown on page 68-18.
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0. 00000 sec 2.50¢00 usec 5 00000 usec

Ch. 1 = 100.0 mvelts/div Uffset =  -194 0 mvolts
Timebase = 500 nsec/diy Delay = 0.00000 sec
Ch. 1 Parameters F-P Volts = 391.0 mvolts
Freq. = 500.173 KHz

Figure 68-10. Waveform on the A3 CAL (GAL signal) cables

Note
This waveform must be terminated i 50 ohms, the CAL signal must be

applied to both channe! 1 and 2, ang the scope must be configured as
shown on page 6B-18
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0.00000 sec £.50000 usec 5.00000 usec

F——‘ [ )

ch, 1 = 50,00 mvolts/dav Of fset = 8.000 myeits
Timebase = 500 nsec/div Delay = 0.00000 sec
Ch, | Parameters P-P Volts = 126.0 mvolts
Freg. = 500,000 KHz

Figure 68-11. Waveform at the A4/A6 IFout cables.

Note
This waveform must be terminated in 50 ohms, the CAL signal must be

apphed to both channel 1 and 2, and the scope must be configured as
shown on page 68-18.
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-2.50000 user 0.00000 sec 2.50000 usec

—

N —
cth 1 = 200.0 mvolts/div Of fset = -380.9 mvolts
Timebase = 500 nsec/div Delay = 0 Q000D sec
Ch 1 Parameters P-P volts = 768.0 mvolts
Freq. = 500,173 kHz

Figure 6B-12 Waveform at the A4JAG TCLK (Trigger Clock) cables

Note
This waveform must be terminated in 50 ohms, the CAL signal must be

applied to both channel 1 and 2, and the scope must be configured as
shown on page 68-18

Note

The trigger fevel must be set to -215 mv with the CAL signal applied.
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6B-22. PROBE/POD TROUBLESHOOTING

The most efficient methad of troubleshooting probe/pod faillures 1s swapping the pods from one
channel to another The first step 1s to determine if the instrument passes self-tests which can be
done with all the pods removed. Once the instrument passes sell-test, the next step is to
determine if one of the four probe/pods i1s functioning properly when an external stmulus is
applied. Using the known good probe/pod in the channel suspected of having a bad pod will
isolate the problem to the pod or analog portion of the instrument for that channel,

NOTE
When attempting to check the channels 3 and 4 probe/pods, they

should be instafied In channel 1 or 2 so that the shmulus signal can be
more easily observed when the pods are working.

If a probe/pod proves to be faulty, it should be replaced with an exchange assembly or new
probe/pod depending on the model (see Replaceable Parts, Section 4 of this manual)
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