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Title & Document Type: 5089A Power Supply Operating and Service Manual
Manual Part Number: 05089-90001
Revision Date: November 1985

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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and to

. WHETHER BASED ON CONTRACT, TORT.rQIS'ANY OTHER LEGAL THEORY.

; T T Lo {

1

a0 U'CeRAFICAION

Hewlett-Packard Company certifies that this product met its published specifications at the time of ship-
ment from the factory, Hewlett-Packard further ceriifies that its calibration measurements are traceable

to the United States National Bureau of Standards, to the extent allowed bv the Bureau’s calibration facllity, .

the calibration facilities of other International Sla_ndards Organization members.
; . e ‘ | | oo . .

b

: ‘ | | ) _ _ .

This Hewlett-Packa d instrument product is warranted against defects in matetfal and workmanship for a

Feriod of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at I
t ; ! i

s antlon, efther repair or replace products which prove to be defective, ,

_ S ‘. . ! . : o ‘. !
- For warranty service or repair, this product must be returned to a service facility designated by HP, Buyer

shall prepay shippinf charFes to HP and HP shall pay shipping charges to return the product 1o Buyer,
However, Buyer skall pay all shipping charges, duties, and taxes for products returned to HP from another
country, ' _ . 3

HP warrants that its software and firmware designated by HP for use with an jnstrument wilf_qxecute fts

i programining Instructions when properly installed on - that instrument, HP does not warrant that the

operation of the instrument, or software, or firmware will be uninterrupted or error free. i

LIMITATION OF WARRANTY | |

The foregoing wﬁrranty shall hot apply to defects resulting from jmproper or'inadequate naintenance
by Buyer, Buver-supplied software or interfacing, unauthorized modification or misuse, operation outside
of the environmental specifications for the product, or improper site preparation or maintenance.

. : . - ' !
NO OTHER WARRANTY 5 EXPRESSED OR !MPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. ,
. r . it . : B

EXCLUSIVE REMEDIES o ' o ,

THE REMEDIES PROVIDED HEfiEIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES, HP SHALL NOT

BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,

!
1

| ASSISTANCE . S
. i P . g j
Praduct maintenance agreements and other customer assistance agreements are available for Hewlett-
Packard products. o ‘ - ' '1

. : 1 it . - . i )
For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided
at the back of this manual, o . : :
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" Model 5089A
Safely_ConsEtlerations }1

1

/ ~ SAFETY /CONSIDERATIONS
| f GENERAL

The HP 5089A [s a Safety Class | instrument provided with a protective earth terminal. The instrument is

'designed and tested I'to international standards.

: | ' .
This manual contains information, cautions, and warnings which must be followed by all persons
operating or servicir?g the instrument to ensure safe operation and to retain the Instrument in safe

- condition, | ,

" The HP 5089A Power Suppl

]

vt

| 3

| .

BEFORE CONNECTING POWER TO THE INSTRUMENT;

]

)

The protective earth terminal must be connected to the protective conductor of the imains) power
cord The mains plug shall only be inserted in an dutlet socket provided with a protective 2arth contart,
This pratection must'not be negated by an extension power cable without a protective grounding
{earthing) conductor. Grounding one conductor of a two-conductor outlet Is not sufficient..

Ensure that all devices connected to the instrunient are cannected to the protective {earth) ground.

Make sure the correct fuses with the required current rating, voltage rating, and of the spcciﬁed type
{narmal ‘blow, time delay, etc) are installed. DO NOT USE repaired fuses or short-circuited
fuseholders to replace blown fuses, * b :

4 i
v

_ ; b ' -
Whenever Jt Is likely that the protection offered by grounding or fuses has been impaired, the

Instrument must be made inoperative and be secured against any unintended operation, .
] : : ) . :
i

', LINE VOLTAGE CONNECTION

To reduce the risk of electric shock when connecting the instrument to an ac outlet {mains), the-

military-type connector of the power cord must be connected to the ac line connector on the rear
panel of the Instrument before inserting the mains plug in an outlet socket, To detach the power cord,
the mains plug must.be disconnected from the outlet socket before removing the other end of the!
cord from tpe fnstrument. ~

If this instrument is to be energized via an autotransforimer, make sure the common terminal fs

connected to the neutral, ten[th’edl pole of the power source. S ;
i ‘ ‘ , i ) : ‘

i !;at_jt, o !

PR 'li

T HIGHVOLTAGE

i
i

I 3

output voltages are always on when this instrument is connected to an external power source. Contact

* with these circuits can cause injury to personnel or damage to equipment. Any adjustment or repair of
an opened instrument should be avoided as much as possible, This type of operation should only be,

done by service-trained personnel who are aware of the electrical and fire hazards involved,
| . H 1 ' ,

i
{ ]
' !

y'Is less a power switch. The ac power input circuits and unregulated de -




. , ; " Model 5089A
' Safety Considerations

® n | caumion’
o LINE VOLTAGE SELECTION ]

: A . 0o :
BEFORE CONNECTING THIS INSTRUMENT TQ A POWER SOURCE, make sure that the line voltage
, selector switch {on the rear panel} is set to the correct range for the ac voltage belng applied. Verify
that the correct fuses are installed, o

BATTERY CHARGING

* - When charglng the HP 5089A, the instrument should not be positioned in stich a way that the battery
! terminals are facing downward (instrument sitting on its rear panel), Charging the batteries in this
‘ ' position may force venting of the electrolyte which may cause Instrument damage and possible
T persopal injury, When in use as a power source (batteries discharging), the HP 5089A may be used in
any position, : BER 1

BATTERIES

The instrument ‘with batteries nstalled welghs about 30.5Kg (67 pounds) and can cause Injury,or
damage if accidently dropped. The batteries can also deliver very high outpit currents that may cause a
- severe burn if accidently shorted by jewelry such as a ring or a metal watchband. Temporury removal of
 these Items s suggested before starting any service procedure, Use a workbench with an insulated
surface to prevent a battery short circuit. :
1]

® .. INSTRUMENT STORAGE |
. Prolonged storage is not recommended for the HP 5089A unless the battéry Is fullly charged and, If
possible, cannected to an ac power source to maintain the float voltage, If storage without power input

Is necessary, be sure the battery is fully charged and the internal BATTERY switch 51 is5et to OFF before

; placing the instrument in storage, Lead-acid batteries deteriorate rapidly if stored in a dischargedstate,

o A\ ATTENTION A ﬁ

1 . . ’ . " ! : . ! v ‘ . :
This symbol; A » when-i¢ appears on an Instrument means: Read the Instruction manual befoie
D operating the instrament, The first three sections of the mapual are particularly important. If the
SN insly-quent Js operated without reading the instructlion‘s, the Instrument, may not operate correéily,

! 1 ' ! i ) '
J ¢ i -t .
[ ! ) | . s ; f !




Modei 5059)\(
General Information

+

'

F11 TO +20 VDC POWER INPUT CABLE (W2)

1

+22 TO +28 VDC OUTPUT CABLE (W3)

- 1
#u-——-——-u..m-ut.\
== N
Lad” v
= =
)
=7 e v X
L ™
- e mad,
—— 1 s

L.

EXTENDER BOARD FOR A1 BOARD ASSEMBLY (MP1)
! 1

I

Figure 1-1. HP Model 50897 Staridby Power Supply and Accessories Supplied

.
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S SECTION|
GENERAL INFORMATION

1-1. - INTRODUCTION ' ' ‘ \ 'y

1-2, This manual contains the Information necessary to fnstall, operate, and service the Howlen-
Packard Model 5089A Standby Pawer Supply. The Power Supply, with its supplied accessories, is
shown I Figure 1-1. o : ! '

1-3. MANUAL SUMMARY o

1-4. This manualis divided into eight sections, each covering a particular topic of the operation and
servicing of the Model 5089A. The topics by section number are:

SECTION ), GENERAL INFORMATION: Provides the Instrument specifications, instrument
identification, accessories, safety considerations, and recommended 1est equipment.

SECTION J1, INSTALLATION: Provides information about initial inspection, preparation for
use, storage, and shipmen, l Co ‘

J

SECTION IlIl, OPERATION: Provides information about operating chalacteristics, panel
features, operator’s malntenance and operating instructions, \ '

SECTION IV, OPERATION VERIFICATION: Provides abbreviated procedures for operation
verification, which give the operator a high degree of confidence that the Madel 5089A Is
operating properly,. - | ' o Co
§ : ] ) | .
SECTION V, ADJUSTMENTS: Provides the procedures and adjustment locations to prloper!;
maintain the nstrument operating characteristics within specifications.
SECTION VI, REPLACEABLE PARTS: Provides ordering information for afl replaceable
assemblies and parts within the Instrument, ‘
SECTION VII, MANUAL CHANGES: This section s reserved for manual chlm;;u intormation
for adapting the manual to instruments for which.the content of the manual does not apply
© divectly, ’

SECTION Vill, SERVICE: This section provides the instrument theory of operation,
troubleshooting Enformation, repair techniques, and schematic diagrams.

: i
1-5, SPECIFICATIONS

1-6. The specifications for the Model 5089A are listed in Table 1-1, These specificaiions are the
performance standards or limits against which the Model 5089A can be tested. |

11

P E : ~ Madej 5089A
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Made] 5089A
General Information

Fahle 1-0; 1P Model 58094 Specification

INPUT YOLTAGE: Lol .
AC Chargingt 85V AT 10130V AC tms, A8 1o 440 H2, JOOVA max
i ' 85V AC 1o 255V AC s, 48 1o 66 Hz, 300‘://\ max

.. DC Charging: 11V 'min to 30V DT, 110W max, o
OUTPUT VOLTAGE: 22V to 2&\{;0(‘ tnominal, 24 maximum, 01
STANDBY CAPACITY: 15AH a1 +25°C when fully charged, Y ’

RECHARGE: 90'% ruch".lrgc i 24 hours, 100% recharge in 72 I}'mur_s iwith no external loadi,

PANIL INDICATORSIL
Green LED: ON Indicates battery is CHARGING. [
Yellow LED: O indicates CHARGE INTERRUPY, 1 ‘
Red LEDt ON indicates BATTERY LOW,
Meters; Center-ycale de ammeter plus de voltineres.,

BATTERY: Two 1:}\/ serfds.ronnected sealed lead-achd.

EXTERNAL LOW ﬁ(ATTERY_,VOI.TAGE ALARM:E Floating contaet closure at rear panel block for low
voltage visible or dudible."low battery” warning. Contact ratng is 30V de ay 2 amperes, :

OPERATING ENVIRONMENT: ;
Temperaturer 0° jo 50°Celius -
Humidity: up u;’!]S';«s;ul 402 Celsius 1with no internal condensatiom
Altitude: vp 16712,100 merres (40,000 feet), P ’

STORAGE ENVIRONMENT: - ,

© Temperatuse: -40° fo +65% Celius .
Humidity: Up to 95% noncondensing
Altituder 15,240 metris 150,000 feet)

. \ . , : . ‘ .‘J: i
| DIMENSIONS: 177inmh). % 425mmW % 416mmb 47" % 167" X 16.4™ : SR ‘
o

WEIGHT: Net wejght 30;5‘(};_!67 pounds) : o \ I

"y | ACCESSORIES SUPPLIED:
o AC Power Input Cable Assemblyt HP Part No, 050616091
o DC Power Irput Cable Assembly: HP Part No, 05089-60102, 113V 1o 20V input)
L DC Qutput Cable Assembly: HP Part No, 05089-60101 - |
r Extender Board Assembly (Dual 25 Pin): HP Part No. 5060-0169

ACCESSORIES AVAILABLE: : C - ‘ ;
Spare A1 Board Assembly (05089-60001): Option 001 ) i
Rack Mounting Adapter Kit: Option 9008

T

) Lt r"

. 1.7. DESCRIPTION ,

1-0.  The HP Model 5089A Standby Power Supply furnishes de power to keep frequency and time ST
standard systems operating during extendedf interruptions of ac line power, It is designed both as a
standby supply for stationary applications and as a portable power supply for use in portable-
frequency and time stdndard systems sush as the HP “Flying Clack,” The Power Supply will provide
de operating power for instruments such as the H? Model 5061A Cesium Beam Frequency Standard -
or the Model 5065A Rubidium Vapor Frequency Standard. The sealed rechargeable lead-acid '
battdries provide up 1o a 15 ampere-hour output (depending upon battery charge) to the frequency

standard in the event primary power is disconnected or interrupted, Battery recharging and
maintenance of a float voltage is automatically controlled, -

19 Two front-panel meters and three LED indicators supply all necessary information to monitor
i1 operation of the power supply, Provisions are supplied for external alarm dircuits when the power
supply approaches a fully discharged state,

fl )
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1-10,  Primary power for the HP 5009A can be from an 85V to 255V rms i48 to 66 Hz) ac power
source (300V max), an 85V 10 130V rms 148 to 440 Hz) ac power source (300VA max), or a +11V to

+30V de power soprce (T1OW max), The HP 5089A Power Supply is always operating when con-.

necled 1o a primary power source,

1-11, ACCESSORIES SUPPLIED

112, The accessories supplied with the Model 5089A are shown in Figure 1-1. Thelr description
and part number are given helow:

] i
“w. The ac power Input cable assembly (W13 fs the HP Part No, 05061-6091 with  hard-wired
- male NEMA connector on one end and a female type MS military connector on the other
e
tnd,

b, AHPPart No, 05089-60102 de pnwur input cable assembly iW2; Is supplied for connecting an
external stand-by power source to DC INPUT connector )2, This cable assembly has a dual-
pin female type MS milliary conhector on one end and color coded and insulated battery

o clips on the other end; red for positive and black for negative, The W2 cable assembly s

‘used for the 11-20 V de Input connector anly, No cable is supplied for the 20-30 V de
~ connector, \ :

1 ' . .

¢, A HP Part No. 05089-601071 de power output cable assembly iW3) is supplied for cnnnc’ctin;;
PC QUTPUT connector 13 to the external load. This cable assembly has five-pin type MS
military connectors on each end. One end has a male connector; the other o female
connector, o ; ‘ ,

“d. AHP Past No. 5060-0169 extender board assembly tMP1) Is supplied to elevate circuit hoard
A1 abiuve the instrument for service, This board has a 50-pin edge connector on each end,

- One end I» male to plug into the Atsocket inside the instrument and the other end has
female sockpt to accept the Al Board, : !

S :

i ‘ ' | : .
1-13. ;INSTRUMENT‘-AND ,]MANUAL IDENTIFICATION
. ' o

114, The instrument setial number is Jocated in the upper right corper of the rear panel. The serial

pumber is in the form; 0000A00000. The first four digits and theletier are the serial number prefix, The

Jast five digits are the suffix, the prefix isthe same for all§dentical Instruments; it changes only whena

change Is made 1o the instrursent. The suffix, however, Is assigned sequentially and s different for
-each instrument. The contents of thls matual ipply to Instraments with the serfal number prefixies
listed under SERIAL NUMBEII{S on thegtitle page. b *

-

1

c )

: . ' 1 \ i X f-:
11115, An instrument Indnufactured after the phihting of this manual may have a sérial number profis

that Is not fisted on the title page. Fhis unlisted serial ntmber prefix indicates that the instrument s
diffesent from those described inithis ntanual. The manual for this newer Instrument is accompanied

v by a yellow Manual Changes supplement. This supplement contains “change information” that

exphains how to .uilapl the manualto the nc';wlcr instrurments, ‘

! | i o < ) . ' ) \

° ). i . .

1-16. , In addition 16 change jnformation, the supplement may contain infarmation for correcting
errors bn the manual. To keep this manual as current and accurate as possible, Hewlett-Packird
recommends t* you perfodically request the latest Manual Changes supplement. The supplement

for this manual is identified with the manual print dateand part nurber, both of which appeanon the
smanual title page, Complimentary coplies of the supplement are avatlable from Hewlett-Packard,

i

I ' i

/ O : : B oo ' L N .
Vo A-17. For informition concerning a serfal number profix that is not listed on the title page or fn the

Manual Changes supplement, contact,your neargst Hewlett-Packard office, | _ )

Lo v R C o

1
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1-18. SAFETY CONSIDERATIONS 3 .

1-19. - The Madal 5089A s a Safety Class ) instrument provided with J })rtmycliv‘é carth terminal, The
jnstrpment Js designed and tested to fnternational standards.- Safety inzormation pertinent to the
operation and servicing of this instrument Is included In appropriate section ) of this manual, o

120, SAFETY SYMBOLS

i

' NOTE

The symbol /N (ATTENTION) which appears on the panel of ; L
the instrument indicates that the user should refer 1o the ] . L
instruction manual before operating. in orderte avotd possible '
-+ ¢ instrument damage. Within the manual, inforindtion relating to -
;! the ATTENTION symbol will be identified with a- A\ symbol in Ce
the margin, ; .
121, The following safety symbaols are used on cquipmencand in manuals: ;

t R : : ! R
’ ‘ b Instractfon manual symbol. The product will be marked with thissymbo!
& : * - when iVis necessary for the user to refer to the instruction manhual in _

~ 1 order to prevent damage to.the instrument, ! : : :

I . . l .

o - Indicates dangerous voltage at input or output terminals that shay
: ‘ , ~exceed 1000 vohs, ' o : o
‘ Yy P
i N 4 ' } R ! . U
Protective conductor terminal. For protection against electrical -shm{k i
-L. o @ cdve of wfault. Used with fleld wiring termina’s 1o indicate the terminal
which musi’be connected to groand before operating the equipmbnt.
» E - Cot
Low-noise ar noiseless, clean ground rearthy terminal. Used for sfghal
L sommon as well as providing protdetion against electrical shock in cjse
| -/ . of fault. A terminal marked with this symbol must he conhestedito
! H T Ty . s .
. ground s described in Section 11 Instaliation in this manual before
) ~operating the equipment, ' ‘ ‘
! ; b | I
j ' . Frame and chassls terminal. A connection 1o the frame (chassist of the ‘
L - equipment which normally includes all exposed metal structures, o
] , 3 !
~_ ~ Alternating current,
1 \ i
== 2 Direct'current,
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e

The WARNING signal denotes a tiazard, It calls attention to 2 procedure,
practice, or the likd which could result in personal infury if not adhered

Ay et Vet Lt T B Sl kit st Ny L e

1o of correctly petformed, . o
{ I , C
b ‘:‘ U e 1 The CAU rION signal denotes ahazard. It calls attention to an operating
‘ | ) .} CAUTION - progedure. practice, or the like which could result in damage to or
B o ' destruction 1o part o{ orall of the product i hot adhered to or correctly
e . _ _ penormed : .
. . . i i ) iy . i , : r
i } . ‘_‘ ‘ . ’ ; lf ! '
: '} =22 "RECOMMENDED TEST EQUIPMENT
123, Equlpmcnt required to maintain the Madel 5089A §s listed in Table 1-2. Other equipment can
~ he substituted if It meets or exceeds the critical specifications Iisted in the table,
vooh ¥ !
' b Fable -2, Recommended Test Fquipment
6 Instrument Required Characteristics Recommended Model
t ' Power Supply Voltage output,of 30V HiP Moat'el 62671
\ S Current capabifity of 10A .
. [N A o
S Dégital Multin.2teror + "1 30V range,. 0,03V resolution, 0.03% accuracy HP Model 3466A
R | _equivalent DC Valtmeler A o ' S ‘
C : _Clip<on Milllammeter Measures 2A with £5%/ aceuraey HP Madel 4288
. or equivalent
. . | Oscilloscope 50 MHz bandwidth, dual-trace HP Model 17404
- . 25 ohm Load 35 wans dissipation . ' 1 1P P/N 0819-0022 '
R , ! ; : 50 ohm, 20W Resistor :
. ! ! : ‘ 1 in parallels
/i ' P
; ! f
A ‘
v ' ]
i l.! 1
'f ' ‘ i f
i 3 B } l
Lo o ;' L ’
' ! P
.‘, I | !
| ‘ AN | ¥
I l'. . ' . t 1
T L : ’
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'SECTION Il
INSTALLATION | »

2-1. INTRODUCTION . S : . !

. 2-2, This section contnins’lnformati.on‘ for unpacking, inspection, installﬁl}on, and.slorage of the
Hewlett-Packard Madel 5089A Standby Power Supply,
1 ¢ .

/23, UNPACKING AND INSPECTION -

2-4,  if the shipping carton is damaged, inspect the instrument for visible damage (scratches, dents,
etc.), If the instrument Is damaged, notify the carrier and the nearest Hewlett-Packard Sales and
. ‘Service Office immediately {offices are Jisted at the back of this manual,) Keep the shipping carton
= and packing material for the carrier’s inspection. The Hewlett-Packard Sales and Service Office will
o - arrange for repair or replacement of your Instrument without waiting for the claim agaipst the

! s g
" carrier to be settled, '

1
;!

A\ 2.5. PREPARATION FOR USE -

.26, The HP 5089A requires a single phase ac power source or a dcstandby power source if the ac

- power source is not available or fails, For ac operation, an 85V to 255V rms (48 to 66 Hz) or 85V 1o
130V rms (85 to 440 Hz) power source is required. A +11V to +30V depower source s required for de

operation. The HP 5089A does not have an ac line on-off switch and Is always operating when

_connected to a power source. . ‘ |

2-7., Line (Mains) Voltage Selection : y : S
2-0. The HP 5089A Powe:ISu'ppIy has two ac ipput voltage rangl:s. A switch on the rear panelIs

o provided for selecting elther an 85-170V ac of 170-255V ac Input. No fuse changes are requited to ' .

. use either ac input range, ; o o - - A

— . . . _ o . . ‘ E J }-. 4 v . |
L | L ,|=WARNtNG‘| A | :

—— : " BEFORE CONNECTING POWER TO THEHP 5089A, THE PROTECTIVEEARTH .
TERMINAL MUST BE CONNECTED TO THE PROTECTIVE CONDUCTOR OF*
THE (MAINS) POWER CORD. THE MAINS PLUG SHALL ONLY B5 INSERTED -
IN:AN OUTLET SOCKET WITH A PROTECTIVE EARTH CONTACI. THIS -
S PROTECTION MUST NOT BE NEGATED BY AN EXTENSION POWER CABLE
, » ' WITHOUT ‘A PROTECTIVE GROUNDING (EARTHING) CONDUCTOR. .,
¥ . ! GROUNDING ONE CONDUCTOR OF A TWO-CONDUCTOR OUTLET IS |
. NOT SUFFICIENT. x o P

! |

CAUTION

Before connecting the instrument to an ac power line (malns), be sure that
the rear panel line voltage switch is set to the correct range for the ac input
being applied, and that the correct fuses are installed in the fuseholders on .
the rear panel. Only fuses with the required rated current and voltage ratings
and specified type (normal blow, time delay, etc)) should be used for
IR 3 replacement. Do not use repaired fuses or short-circuited fuse holders.

3

- ) . . - ”.l..!:.). - . N . - j ,

2-1

_—-h"'. T BRI

Installation
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i s ) S , o

2-8, Seleclion and Replacement of Fuses ‘ )
i ! - \ 1 H
210, The HP 5089A is shipped with the carrect fuses installed in all fuseholders (F1 through Fé), Fuse
| . Flsinside the instrument andlis nota user-replaceable fuse, To replace fuses F2,F3, F4, 5, and F6,use
2 small, flat-blade screwdriver to remove the fuse cartier from the fusehalder, Press in slightly and
' turn counterclockwise, until the fuse carrier springs free, Replace the fuse in the fuse carrier and
4 reinstall by inserting and turning clackwise. Be sure to install the cdrrect fuse type and value, Use
normal (fast) blow fuses for F2, F4, and F6, Fuses F3 and F5 require atime delay (slow-blow) fuse, Refer -
to Table 6-4 Replaceable Chassis Parts for fuse descriptions and part numbers,

2-11.. AC Power Input Cable (Power Cord) | )

212, The HP 5089A Is shipped with a three-wire ac ppwer input cable (power cord), When the
power card (W1) is connected to an appropriate ac squrce, it connects the instrument chassis to earth
. ground. ' : ' : o
' i ’

- i .TO REDUCE THE RISK OF ELECTRIC SHOCK WHEN CONNECTING THE HP
- 3 S089A TO AN AC OUTLET (MAINS), THE MILITARY-TYPE CONNECTOR OF
'+ THEPOWER CORD MUST BE CONNECTED TO THE AC LINE CONNECTOR
© . (1) ON THE REAR PANEL OF THE INSTRUMENT BEFORE INSERTING THE
1 MAINS PLUG IN AN OUTLET SOCKET. TO DETACH THE POWER CORD,
. THE MAINS PLUG MUST BE DISCONNECTED FROM THE QUTLET SOCK-~
, ET BEFORE REMOVING THE OTHER END OF THE CORD FROM THE
| INSTRUMENT. R v

i i 1
gl

L , . Vo
. 2-13. OPERAT‘NG ENVFRPNMENT

2-1{}: TE‘MPERATURE.; The HP 5089A may he operated in temperaturé; from0to +§0°C.

. f ’ l.1 . o ) . . ‘ : |
‘ 2-15. - HUMIDITY, The HP. 5089A may typically be operated in enviranments with humidity up to,
95% at +409C, However, the HP 5089A should be protected from extreme temperatures which cause
~ condensation in the power supply. ' e SR ‘

. !' o ; i N : to \ ‘ |
b ' /216, ALTITUDE, The H? 5089A may be typically operated at altitudes up 1o 12,180 metres (40,000
R — = — —
R : / o . T _ %%LE%M ' Fout moguwbﬁﬁs[
- ' | > %ARGER o
’ KOTCH

TRIM STRIP i
{ADHESIVE BACKED)
|‘ H

. FLLER
. STRIP

!

: ]
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. " 1 installation
S : o '
; | Table 2-1, Connectors on Cables Supplied with HP 5089A
"] ‘Model 5089A Maling Cable | Cable Connector ‘Connection
. “Funetlon | - Power Supply - Connector On Qppasite End On Opposile End
' o 1Mir/HP Part No. | Mfr./HP Rart No, Mér./HP Part No, Mir./HP Part No.-
AC LINE M53102A18-22PW | MS3106A18-225W MOLDED 3-PIN AC SOURCE
1 1251-2458 1251-2457 POLARIZED PLUG :
. ; DC INPUT M53102A16-11P | MS3106A16-115 ‘RED AND BLACK BATTERY
: " 1251-7962 1251-7961 BATTERY CLAMPS TERMINAL
. | pcourruT M53102R 145-55 MS53106E145-5pP M53106E145-55 M53102R145-5P
' )3 ©12571-0130 1251-0129 1251-0126 1251-0111

‘l'.f

,. 2417, RACK MOUNTING PROCEDURE o '

9 2-‘i_B. IFnot ‘sh'ipp'c;d as part of afrequency and time standard system, the power. Cs.afjpply Is rcad)!/ for
bench operili w4 vreceived. The power supply can be ordered with rack mounting bracketsby
requesting Option 48 at the time of the original order, To rack mount the HP 5089A it a 'ater date, | .
order the parts l'istpd in Table 6-4 Replacrable Chassis Parts, Option 908. Use the following
procedure and refer to Figure 2-7 to Install the rack mounting parts;

| a. Remove mounting feet 5y pressing the foot release button and slide the feet toward the

- center of the HP 5089A, ‘

b, Remove adheslive-backed trim strips on sides behind handles,

v

c.  Atach filler strip n'long the bottom edge of front panel,

: P , _
d. Attach mounting brackets on each side of power supply. The brackets must be attached with
'y the larger corner notch in each bracket toward the bottom of the instrument. ' '

A\ 2-19. (NSTALLATION PROCEDURE e

©2-20. The HP 5089A is an automatic instrument with a simple installalic}u pracedure and requires

little maintenance after being placed in operation. The battery is fully charged and the BATTERY

' switch is set to OFF when the instrument is first shipped from the factory. If rack mounting Is to be
. used, refer to the Rack Mounting Procedure in the preceding paragraph,

2-21, Before starfing the instaliation, refer to the Section II} Operation which will explain steps in
the following procedure. The installation of the HP 5089A should be done only by qualified
. personnel who are aware of the electrical and fire hazards involved. : .

THE HP 5089A POWER SUPPLY IS LESS A POWER SWITCH. THE AC POWER
CIRCUITS T(s TRANSFORMER T1 AND UNREGULATED DC OUTPUT
VOLTAGES ARE ALWAYS ON WHEN THE HP 5089A IS CONNECTED TO AN
EXTERNAL POWER SOURCT: LONTACT WITH THESE CIRCUITS CAN
CAUSE INJURY TO PERSONNEL OR DAMAGE TO EQUIPMENT, ANY °
; - ADJUSTMENT OR REPAIR OF AN OPENED INSTRUMENT, WITH POWER
; CONNECTED, SHOULD BE AVOIDED AS MUCH AS POSSIBLE. THIS TYPE
OF OPERATION SHOULD ONLY BE DONE BY SERVICE-TRAINED PER- ;
. 'SONNEL WHO ARE AWARE OF THE HAZARDS INVOIVED. - i
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] 1t

3.+ Bessure the HP 5089A Is not connected to an external power source. The pawer cord will be

‘connected later in this procedure, The BATTERY ON-OFF switch {51) Is located under the

front edge of the top caver, Remove screws hoalding top cover in place and push the cover
back. Push BATTER', switch to ON. Moving the switch handle toward theleft turns the battery
OFF and moving the handle toward the right turns the battery ON, The chassls is marked to
show the ON and OFF positions of 51, Replace top cover and screws, The front-panel LED

. Indicators should remain off and both meters should indicate zero,

. i ! ; ] .
b, Set the rear panci line voltage switch to the input range which marches the voltage source to

i
H

P ~ fcaution}

power. If the in strument fs not connected to a separate power source and draws power from

. the HP 5089A, the power spply ammeter will Indicate a decrease In charging current and the -

_voltmetar Indication will drop. If the output current is more than about two amperes, the
_ aanF'ler indication wf!l be negative, showing that the battery is being discharged.

‘be used. Note that the HP 5089A s fused in such o way that no fuse change s required when

switching between voltage ranges,

TO REDUCE THE RISK OF ELECTRIC SHOCK WHEN CONNECTING THE HP
3089A TO AN AC OUTLET (MAINS), THE MILITARY-TYPE CONNECTOR OF _
THE POWER CORD MUST BE CONNECTED TO THE AC LINE CONNECTOR
(11) ON THE REAR PANEL OF THE INSTRUMENT BEFORE INSERTING THE
MAINS PLUG IN AN OUTLET ,SOCKET, TO DEFTACH THE POWER CORD,

- THE MAINS PLUG MUST BE DISCONNECTED FROM THE OUTLET SOCK-

'ET BEFORE REMOVING THE OTHER END OF THE CORD FROM THE '
INSTRUMENT, o . | : - -

THE PROTECTIVE EARTH TERMINAL MUST BE CONNECTED TO THE PRO-
TECTIVE CONDUCTOR OF THE {(MAINS) POWER CORD, THE MAINSPLUC
SHALL ONLY BE INSEGTED IN AN AC OUTLET SOCKET WITH A PRQTEC-
TIVEEARTH CONTACT. THIS PROTECTION MUST NOT BENEGATED BY AN '
EXTENSION POWER CABLE LESS THE PROTECTIVE THIRD CONDUCTOR,

b

i ‘ ‘ !
Whey cha:ging the HP 5089, the Instrument should not be positicned In
. such a way that the battery terminals are facing downward (instrument sitting .
on.its rear panel). Charging the battery In this position may (orce venting of ,
the electrolyte which may cause instrument damage and possible personat"
_ injury.’When in use as a power source (battery discharging), the HP 5089A
“‘may be used in any position. ,_ v

I

c 'Conne:ct ac. power cord to the HP 5089A AC LINE connector 1. Connect the ac cord to an

external 85V 1o 255V rms (48 to 66 Hz) or an B35V 10 130V rms (48 to 440 Hz) single phase power
source, The front-panel green and yellow ndicators will turn on. The voltmeter will show less

‘than about 27 yolts and'the ammeter will show a positive charging current of approximately -

20A. | . ]

. Continue to charge battery. Bath meters will start showing a mbid change as the baltcry}

approaches full charge. Tne battery is almost fully charged when the voltage is at least 27 volts

i

and the charging current Is less than 0.5 amperes, . Lo

‘Attach DC OUTPUT connector to instrument for which the HP 5089A Js to supply standb

Hh
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i f.  The ammeter indication shows current flow to and from the battery. A positive meter reading
.. S , indicates that the battery is charging, and a negative reading Indicates that the ballery fs
i discharglng. . _

- g Connect external de power source (if used) to the DC INPUT connector {)20r}5/)6} which has
the carrect input range to accept the dc level of the exterpnl source, A dc source capable of
supplying from +11V up to +30V and a maximum current up to approximately 10 amperes

can be used.

h. ' Push RESE T/START switnh to turn o'f the yellow CHARGE INTERRUPT light. This salichserves
two functions as explained in the operating section of;this manual,

I Attach a low voltage (30Vdc at 2A max) external alarm clrcuit to rear panel LOW BATTERY
WARNING terminals, if desired. The external alarm should actuate by contact closure which.
oCcurs w‘ren the battery output voltage drops to a pqeset value,

A ‘ 2-22 STORAGE AND SHIPMENT ENVIHONMENT

2 23. The inslrument may be stored or shipped in cnvironmems within the following temperature,
humidity, and altitude limitations. The Instrument should also e protected from temperature and
humidity extremes which cause condensation within the instrument. .

3, Temperature; -40 to +65°C.

!

b. Humidity: up to 95% noncondensing.

. ¢ Altitude: 15,240 metres (50,000 fect),

2-24, , PACKAGING R ; !
2-25. ORIGINAL PACKN‘ ING. Containers. nnd materialn idenlical ) rhose used in lhe iactory ‘
packaging are avatlable ti..ough Hewlett-Packard offices. If the instrument is being'returned to - -
Hewlett-Packard for servicing, attach a'tag indicating the type of service required, return address,
model number, and full serial number, Also, mark the container FRAGILE to ensure careful

} handling Inany carrespondence, refer to the instrument by mode) number and full serfal number.

j
2-26. OTHER PACKAGING The following general instructions should be used for repacking with ST

) commercial[y avnilable materials, . !

, | © Wrap insm'ment in heavy paper or plastic, If shipping 10 Hewlett-Packard office or service
0, . center, attach tag indicating type of service required return address, modeinumber,and full

: ' _serial pumber, : :

3 ) : l| " i : : . :

v " b, Use strang shipping comainer. A double-wall carmn made of 350 pound test: m.nerial Is
' adequato :

1 K i R \
o« Usca layer of shock-absorbing material 70 to 100 mm (3 to 4 inches) thick arcund all sides of
, the instrument to provide firm cushionrng and prevent movement inside container, Protect
control panel with cardboard.
N d Seal shipping: container secureiy.

. : e. Mark shipping container FRAGILE ro ensure careful handling

20 b Inany correspondence, refer to instrument by model number and full serial number
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b SECTION i
- . OPERATION

3-1, INTHObUCTlON = |

32, This sectlon gives complete operating information for the HP 5089A. Descriptions of the front
and rear panel features, as well as an operatar's check, operating Instructions, and maintenahce, are
provided,

3-3, OPERATING CHARACTERISTICS | o .

3-4. The HP5089A s a pun.!ab!e puwer supply with a nomlna[ output of +22V to +28Y dc and, ifthe
bhattery Is fully charged, a 15 amper --hour output capacity; Maximum output current is 2 amperes,

J
3.5, The HP S089A has two series - connected 12V sealed lead-acid batteries, Thls combination of
rvo batteries will be considered as ane single 24V battery In this manual. :

3-6. Front Panei Indicators and Control | m

3-7.  Operation is fully automatic excepl for manual reset after interruption of the external power
source. Three LED indicators plus a de voltmeter, center-scale dc ammeter, and RESET/START switch
are the only front-panel controls and indicators. An on-off switch is not supplied so the HP 5089A Is
always ON when connccted to a power source,

3-8. AC Operation

39, Forac opcration, an 85V to 255V rins (48 to 66 Hz)'or an B5V t0 130V rms (4810 440 Hz) power
source is requlred (300VA maximum),

" TO REDUCE THE RISK OF ELECTRIC SHOCK WHEN CONNECTING THE -
HP 5089A TO AN AC QOUTLET (MAINS}), THE MILITARY-TYPE CONNECTOR
OF THE POWER CORD MUST BE CONNECTED TO THE AC LINE CON-
NECTOR (J1) ON THE REAR PAMEL OF THE INSTRUMENT BEFORE IN-

" SERTING, THE MAINS PLUG IN AN OUTLET SOCKET. TO DETACH THE
POWER CORD THE MAINS PLUG MUST BE DISCONNECTED FROM

THE QUTLET SOCKET BEFORE REMOVING THE OTHER END OF THE'
CORD FROM THE INSTRUMENT.

t

CAUTION g .

Before connecling the instrument to an ac power line (MAINS), be sure that j
the rear panel line voltage switch is set to the correct range for the ac input |
being applied, and that the correct fuses areinstalledin the fuseholders on the
rear panel, Only fuses with the required rated current and voltage ratings and
specified type (normal blow, time delay, etc,) should be used for replacernenl.
Do not use repaired fuses or short-circuited fuse holders.
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DC VOLTMETER (M1) - Indicates battery vohage when internal BATTERY switch
Is set to ON, Shows output voltage to any external load attached to DC QUTPUT
connector iJ3). | :

CENTER-SCALE DC AMMETER (M2) - Shows battery current when BATTERY switch
is set to ON by a paositive Indication when charging and a negative indication when
cjischarging,: o

§

CHARGING (A2D51) - Green LED turns ON to indicate battery CHARGING and normal

i
1

“instrument operation. This LED turns OFF If input power is removed and stays off

until the power source s restored.
]

i

\

CHARGE INTERRUPT (Azosza - Yellow LED turns ON toindicate that the pow

erlhputhas

been interrupted. After power is restored, the RESET/START button must be pushed
to lurn OFF the CHARGE INTERRUPT light. ;

BATTERY LOW {A2DS53) - Red LED turn.r:' ON 1o Indicate that the battery hasdfscharged to
a voltage level of approximately +23 volts,

" RESET/START (A251) -: Pu;hbullo'n switch used o' RESET the HP 5089A after "an

interruption of the external power input to the instfument. Also used to activate (START)
the HP 5089A after the internal BATTERY switch {S1) has been switched OFF then

back ON, when no external power source is present, » ,
. ‘ , ) -

! : )
!
| ' o

Figure 3-1. HP 50824 front Panel Features .
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\ b ,

!
. , = (AC) LINE SELECTORlsz}-ScIects voltagc tangeforacinput either B5V-170V (48-Gb Hz).
: B5V-130V (48-440 Hz) rms or 170V-255Y (48-66 Hz) rms, 0y ‘ , l
' : .
~ (AC}'LINE INPUT‘([H - 3-pin connector accepls acinput power fmm an BS\'-13OV rms,
48-440 Hz, or an 85V-255V rms, 48-66 Hz source (300 VA max),

DCINPUT 11V-20¥ ()2) - 2-pin connector acceptsa+11Vio + 20V deinput (110 Watts max).

DC OUTPUT 22V-28V (J3) - 5-pin connector outpuls i +22V to +28Y de'volage to an
external load {2 amperes max},

i

LOW BATTERY WARNING {14} - 2-terminal barrier block provides floating contact
:closure for connecting an external nudible or visible low battery voltage warning.

& © 0 ® 0 O ee’-e.a

DC INPUT 20V-30V {)5/)6) - Two lerminal binding posts nccep! a 20V to +30V deinput
{110 Waus max}, .

1
1

FUSE, DC QUTPUT (F4) - 5 ampere, 250 volt, normal tfast) blow fuse connccted inserfes
with DC QUTPUT connector )3,

|
i

FUSE, DC INPUT {F3) ~ 10 ampere, 250 volt lime -delay islow-blow) fuse connected In
serfes wilh DC INPUT connector )5 tred binding post, 20-30VDC),

FUSE, DC INPUT (F5) - -10ampere, 250volnimc defaylslow-blow) fuse connecledinsories
with DC INPUT connector )2 (11- IOVDC)

FUSES, ~ (AC) LINE {F2,§6) - 1 nmpere,250 valt normal ifast) blow fuses conncclcd in scrics
' ’ ‘ wilh AC LINE connector n o ST |

|

Figure 3-2. HP 5089A Réar Panel Featbrres v S
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', 3-10,* DC Operation : o L
§ P, i ‘.! ) ‘ ' ) o . i
. 31, For d< operation, a +11V to +30V dc power squrce Is required, The HP 50t9A can be
 connected to a dc power source while at the same time being connected to an acpower sovrce, No '
“power will be drawn from the exterhal dc source unless the ac source for the HP 50894 Is
interrupted or fafls. ' o : X

L
t

' 3-12.'FRONT PANEL FEATURES . S
. o ' St ' [ ’ y i !
313 Two front-panel ‘meters and three LED indicators {see'Figure.3-7) supply all necessary
-, Information to monitor operation of the power supply. The de voltmeter (M1) Indicates the voltage
'~ ".of the battery when the inturnal BATTERY ON-OFF switch (51) is set to ON., If an external load Is
" attached, the voltmeter indicates the output voltage to the load, and the ammeter (M2} Indicates
the hattery output.current to the external load, The two meters show battery discharge by a
negative indication on the ammeter and a declining indication on the voltmeter as the battery
discharges, . ' .

!
1

i

314, The green LED turns on to indicate bal'lery CHARGING and normal instrument operation,
This light turns off if input power Is removed and stays off until the power source |s restored,

' o C
3-15. The yellow CHARGE INTERRUPT light turns on to indicate that the Input power has been
- interrupted, When power returns, the battery automatically begins recharging. The RESET/START
button mustbe pushed to turn the CHARGE INTERRUPT light off, + ‘

3.16. Thered BATTERY LOw light turns on to Indicate that the battery has discharged 1o a voltage
level of approximately +23 valts. The battery will continue to supply power after the BATTERY LOW -
lfg!lt turnson, :
: i [
" 3-17. The RESET/STARY pushbutton Is used to RESET the HP 5089A If input power has been
interrupted and then restored, The RESET/START pushbutton i also used for a special operating
mode under emergency conditions as explained In Paragraphs 3-33 Emergency Battery Operatidn,

1

3-18, REAR PANEL FEATURES |
! |

' | i

: 3519. All input and output connections for the HP 5089A are provided on the'rear panel (see Figure
3-2). In addition, five user-replaceable fuses and a connection for 2n external alarm are'supplied.
5 L " [ . i . . v .
3-20. The HP 5089A accepts an ac line input ata 3-pin military-type connector (J1), The Line
Selector switch (52} can be'set for either an B5V 1o 170V rms (48 to 66 Hz), 85V to 130V rms {48 to 440
Rz) Input, or 170V to 255V rms (46 to 66 Hz) input, , .
T t ! B '- . v
~3-21. Two input connections for an external dc Rower source are provided on the rear panel of the
, HP 5083A, A two-pin type MS male connector (J2) Is provided for a +11V to +20V input, arld two
terminal binding posts {}5//6) are pravided for 3 +20V to +30V input, o

32 A 5-pin military-type connector ()3) outputs a +22V to +28V dc voltage to an external load,
‘The maximum output current Is 2 amperes. ‘ ‘

3-23, 'A connection for an optional, external LOW BATTERY WARNING alarm is provided at a two-
' “terminal barrier block (}4). The Internal cortact closure clrcuit has no connection to the HP 5089A

electrical circuits'or to the ;c'hassis ground,

1 i
o1

v 3-24. 'Five user-repiaceable fuscs;{F2-F'6) are provided on the rear panel. Refer to Operato!r’s
Maintenance, Paragraph 3-38, Fuses for fuse descriptions, . L

3

]
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- . 3-25. Battery WARNING and DROP OUT
-

3-26, The battery will supply power to an exterpal load untll discharged to a voltage level of

approximately -+23 volts. At this time, a preset internal WARNING relay actuates, turning on the
 front-panel BATTERY LOW light and closing the connection at the, rear-panel LOW BATTERY

WARNING terminals, . o ,

3-27, The battery will continue to supply power until the ‘battery valtage drops to+22 valts; An
internal DROP OUT relay then deactivates to disconnect both ends of the battery from the internal |
circuits und external load. The relay contacts f?r the external’alarm remain closed,

i ) b

! 1

3-28. Automatic Recha;g;e and Manual Reset

3-29. When extenal power returns, the HP 5089A battery automatically starts recharging (charge
current shown by ammeter). The ‘external alarm contacts open and the green CHARGING light
turns on, The yellow CHARGE INTERRUPT light will turn on to show that the battery has been used
and may not be fully charged. Pushing the RESET/START pushbutton turns the CHARGE
INTERRUPT light off and arms the charge interrupt indicator circuit, . \

', 3-30. BATTERY ON-OFF SWITCH

' 3-31, BATIERY ON-OFF switch 51 {located Inside the Instrument) can be used to turn the battery

) : * ON or OFF when connecting external equipment or to prevent kattery discharge by an external |
© - load, The BATTERY switch should be turned OFF so the WARNING and DROP OUT contral circuits

. will not discharge the battery when'the HP 5089A Is not in use and not connected to an external -
power source, The BATTERY switch must be ON to recharge the battery or to obtain output power

from the battery. . ‘

THE HP 5083A POWER SUPPLY IS LESS A POWER SWITCH, THE AC POWER
CIRCUITS TO TRANSFORMER T1 AND UNREGULATED DC OUTPUT
VOLTAGES ARE ALWAYS ON WHEN THE HP 5089A IS CONNECTED TO AN
v+ 7" EXTERNAL POWER SOURCE.. CONTACT WITH THESE CIRCUITS CAN
' CAUSE INJURY TO PERSONNEL OR DAMAGE TO EQUIPMENT. ANY
ADJUSTMENT OR REPAIR OF AN OPENED INSTRUMENT SHOULD BE
AVOIDED AS MUCH AS POSSIBLE. THIS TYPE:OF OPERATION SHOULD
ONLY BE DONE BY SERVICE-TRAINED PERSONNEL WHO ARE AWARE OF
THE HAZARDS INVOLVED. : ' o

3-32. BATTERY ON-OFF switch 51 is lacated under the front edge of the top cover. Discannect

power Input from external power source and remove screws holding the top coverto gain accessto

- S1.5lide cover back to expase the switch handle. Move handle to the left to turn battery OFF or to

' tize right to turn battery ON. The chassis Is marked to show the ON and QFF positions of $1, Replace
cover and screws before attachjng external power input.source,

b

1
b

'3-33. EMERGENCY BATTERY OPERATION

3-34, ' A! battery that, is not fully discharged can be used n an emergency even ifthe HP 5089A is not
) g connected to an external power source, To use the remaining charge in a partially discharged
- ‘battery, turn the BATTERY. switch ON. All three of the front-panel lights will remain off and both
w meters.will indicate *“0" until the RESET/START switch Is pushed, The yoltmeter will then indicate

battery voltage and the ammeter will show the discharge current to any external load connected to
1 A : : 1

' : . i
: ' o . o

. .,'j.|l! o i o . : 35
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the HP 5089A, The three LED indicators will not turn on. The battery can be used until the
; WARNING and DROP OUT circuits are activated and the battery s disconnected from the load but
“not the contral circults. ! o S

3-35, Reconnect the power supply to an external power source to recharge the battery, The
 battery should be recharged as soon as possible to avoid possible battery damage,

3-36. OPERATOR'S MAINTENANCE

337, The only malntenance the operator should narmally perform s the replacement of the fuses
as described [n Paragraph 2-9 Selection and Replacement of Fuses, :

CAUTION

Use fuses which are’ exact equivalents of the original fuses for replacement.

See Table 6-4 for fuse descriptions. Make sure that only fuses with the

required rated current and voltage ratings and specified type (normal blow,

time delay, etc.} are used for replacement. Do not use repaired fuses or short- '
~ circuited fuse holders,

+

1 i
¥

3-38. Fuses (Rear-Panel and Internal)

| -3-39. The six fuses {F1-F6) listed below are all user-replaceable except for F1 which s inside the

P

3-47. PERMANENT TEST RECORD .

instrument and shoulc’ be replaced only by service personnel, Fuses F2 through F6 are Installed i
 fuseholders mounted gh the rear panel, The part number and description for all replacement fuses
can be found In Section VI Replaceable Parts, Table 6-4 Replaceable Chassis Parts,

_ . ,3-40, Fuse F1 islocéted inside the instrument ('y;r’ldcr front of top c:'over)an'd.is cannected in serjes

with the battery to prevent instrument damage or injury to service personnel If the battery is
accidently shorted. F1 is a'SA, 250V normal (fast) blow fuse,

3-41. The rear-panel ac input fuses, F2 and F6, are conhected b, serfes with AC LINE connector J1to
protect th2 power input circultry, F2 and F6 are 1A, 250V normal {fast) blow fuses,

3-43. Fuie F3 s connected in serfes _witim DC INPUT connecter )3 (+20V to +30V)_to' protect any
external dc power source connected to ]:5/]6. F3 Is a N0A, 250V time delay (slow-blow) fuse,

' 3-43, FuseF4 s In series with DC OUTPUT connector J3 to protectthe battery output circult, F4isa
5A, 250V normal (fasi) blow fuse, s AT !

3-44. Fuse F5 Is connected inseries with DC INPUT connector J2 (+11 to +20V) to protect any
‘external dc power source connected to J2. F5 Is a 10, 250Y time delay (slow-blow) fuse, ,

3-45. METER INDICATIONS

. . , i ’ A . I
" 3-46. The float voltage for the battery Is adjustable and Is set 10 +28,20 valts. The indication on the
'+ voltmeter can be used to estimate how well the battery Is charged, Charging current for the trickle

1

» charge is 60 mA and will cause a very slight positive indication on the ammeter.

i

3:48. 'The meter indications should be noted in a permanent Test Record when the HP 5089A'Is
first placed in service and should be checked at least once aweek, A change in the indication< such
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as a voltage decrease shown by the voitmeter or an Increase in the ammeter current could be an
~ incication of pending trouble In the HP 5089A battery or in the external equipment connected to’
the DC QUTPUT Jack, If a charge interrupt occurs, the gieen CHARGING light and the yellow
CHARGE INTERRUPT light will both wrn on when power returns, Fress the RESET/START button (o
turn the CHARGE INTERRUPT "zht off, Check meter indications frequently until the bnllcry
voltage and current return to the original indications as noted in the Test Record

3-49, BATTERY RECHARGING TIME

3-50, The HP 5089/\ charging circult Is current limited fnr a maximum OUIpUt of about two
amperes for battery recharging. The charging current gradually decreases as battery terminal
- voltage rises, When the float valtagc is reached, the charging current reduces to a trickle char 0,

3-51, If the HP 5089A Enlernal battery is completely discharged and power Is réstored, the battery
will recharge to at least 90% of full capacity in approximately 24 hours. A battery which has gone
_ through a number of full dlschargc/.M hour recharge cycles raust be recharged for an extended.
perfod of time (at Jeast 72 hours) to maintain the hatiery’s ability to accept a full charge. .

i

‘CAUTION

When charging the HP 5089A, the instrument should net be positioned in
such a way that the battery terminals are facing downward {instrumentsiiting
on its rear panel). Charging the battery in this position may force venting of
the electrolyte which may cause instrument damage and possible personal
injury, When in use as a power source (battery discharging), the HP 5089A
may be used in any posilion. .

".

+ 3-52, Recharging With Exlemal Load ‘ '

3-53, If the battery is recharged while an external load fs connected o the HP 5089A otnput, the
load may draw power from the rechzrging circult and reduce recharging currenttothe battery, The
time required to recharge the battery will Increase and become a variable factor determined by
. current/drain for the load. As long as an external load does not draw more current than the output
of the'current Jimiter, the battery will be recharged and will not remain in a discharged state,

| ]

3-54 PRECHARGING REPLACEMENT BATTERIES

3 55. New batteries from the factory being used as replacements must be prechar;,ed before
being used in the HP 5089A to insure that the voltages of the two 12V batterles are balanced, In
normal instrument use, the two batteries are charged in serics. If the battery voltages are not in
balance, the charging current will reduce ta a trickle charge when the float voltage of the higher
voltage battery |s reached, preventing the lower voltage battery from reaching a full charge. To
ensure proper charging during normal use, each 12V battery should be individually precharged to
the same voltage levol before being'installed in the HP 5089A, A precharge should also be done on
any battery which his been stored for an extended period of time (approximately four months)
without being charged or discharged Refer to Section VIl Scrvice. Parabraph 8-93 Battery
Replacemem. o

1
1

3-56 OPERATION WITH HP FREQUENCY STANDARDS

) 3.57, If the HP 5089A DC QUTPUT is connected toa HP Frequem:y Standard for standby power,
no power will be drawn from Ihe HP 5089A when ac power Is supplied to both the Power Supply and

: 1 }
| '
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the Fre'q'uency Sltnn:lard. If the Frequency Standard remains connected toan ac power source when
ac power input to the‘HP,SOIBQA is interrupted, the Frequency Standard will not draw power from
the HP 5089A, - EEE ‘

J

s 3-58, Figure 3-3 shaws the cable arrnn:gomém between the HP 5089A Standby Power Supply and
2 frequency standard (in this example, the HP 5061A Ceslum Beam Frequency Standard,)

--'3‘-59.,‘!0pti'on' 001 Spare At Bdard Assembly ‘, .

‘ I, S t . :
3-60, If the HP 5089A has been ordercd With Option 001, 1 - pare A1 Assembly s provided with the

" 'Instrument. This spare board has been preadjusied at the .- tory and can be used as a hackup hoard
in the event of an A1 Assembly failure which cannot be immediately repaired, Refer to Section Vili
Service, paragraph 8-26 Removal of A1 Assembly if the spare board is to be used. Note that replacing
the original A1 Assembly with the spare board will cause the front-panel meter readings to be
Inaccurate, Refer to Sectlor.:V Adjustments for calibration’ procedures, ' _ :

1
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'4'5. CALIBRATION CYCLE

4-1. INTRODUCTION . '

4.8, TEST RECORD

oo | , Made] 5089
- U | Operation Verification

v y : i
(. . SECTION IV
' OPERATION VERIFICATION

: !
. oy
| .
4-2. The procedure In this section provides a method of verlfying the basic operation of the HP
50894, The test can be performed to give a high degree of canfidence that the HP 5089A Is operating

‘properly,

'4-3. EQUIPMENT REQUIRED :

44, Equipment required for the Operation Verlfication pracedure s a fixed resistor with a power :

rating of at least 35 watts and a value of 25 ohms,
. o

4-6, The HP 5089A requires periadic verlfication of operation, Depending on the use and

environmental conditions, the HP. 5089A should be checked using the Operation Verlfication

procedure at least twice a year,

o :
4-7.  An Operation Verification should aldo be performed after instrument repair, If new batteries
were installed in the instrument, they should be precharged before testing the HP 5089A. Refer to
Sectlon Vill Service, Paragraph 8-93 Battery Replacement for battery precharging procedure before
performing the Operation Verlfication, F J

t

4.9, The front-panel meter indications should be noted in a permanent test record when th, » HP

5089A s first placed in service and should be checked at least once a week, An unexplained change
in a meter reading could be an indication of pending trouble in the HP 5089A battery or In the
external equipment connected to the DC QUTPUT Jack, If a charge interrupt accurs, the meter

- readings will change from the values noted in the test record until power isreturned and the battery
* Is fully charged. Press RESET/START switch to turn CHARGE INTERRUPT indicator off and check

meter indications frequently until battery voltage and current return to the original values noted in
the test record. : o

4-10, A suitable Test Record is given in Table 4-7 at the end of this manual section.

4-11. OPERATION VERIFICATION PROCEDURE

4-12. QOperation verification Is recommended every four to six months and at least twice a year,
The verification conslsts of discharging the battery until DROP OUT uccurs and then completely
recharging to the float voltage, Operation verification should be performed only by qualified
personnel who are aware of the clectrical and fire hazards involved. The following procedure Is
suggested:; -

i

3. “Turn BATTERY switch §1 to OFF.

'b;  Disconnect all rear-panel connections, (An external alarm may be connected to the barrier -

"black terminals to check the alerm circult.)

i

[
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i ! : ' ‘ b i | "
‘& Connect h power resistar with 3 rathng of at Jeast 35 Watts and a value of 25tohms; between !
\terminals A and C of DC OUTPUT jack )3, Considerable hedt will be dissipated by the reystor
over 3 perfod of time. The resistar must k& mounted in zimanner st will nbt zause # fire
hazard, v ’
) 1 | i
d. Turn BATTERY switch 5110 ON and homentarily Iapply external ac or de power, Momentary
+ pawer Input activates the WARNING and DROP OUT relay circults and checks that the green
» and yellow front-panel lights aperate, : '

}

| | WARNING I :

TO REDUCE THE RISK OF ELECTRIC SHOCK WHEN CONNECTING THE HP
5083A TO AN AC OUTLET (MAINS), THE MILITARY-TYPE CONNECTOR OF
THE POWER CORD MUST BE CONNECTED TO THE AC LINE CONNECTOR
()1} ON THE REAR PANEL OF THE INSTRUMENT BEFORE INSERTING THE
MAINS PLUG IN AN OUTLEY SOCKET, TO DETACH THE POWER CORD,
THE MAINS PLUG MUST BE DISCONNECTED FROM THE OUTLET SOCKET
I BEFORE REMOVING THE OTHER END OF THE CORD FROM THE INSTRUMENT,

e.  When external power Is removed, the ammeter should indicate battery discharge by showing
. 3 negative current determined by the resistor value and output voltege, The 25 ohm resistor
load will result In a current reading of about 1 ampere.

f. The batery will discharge through the load resistor until the voltmeter Indication drops to
. about +23V, At this time, the red LED indicating BATTERY.LOW will turn on and the external
alarm, If connected, will be actuated,

;B Afteratotal perfod of at least 15 hours, DROP OUT will accur and the red LED will turn off. The
' external alarm will still be on., ' '

L Turn BA!TTERY swilch to OFF and disconnect the load resistor,

j» Turn BAfTERY switch back to ON, Connect the instrument to an ac source {Referto Section sl
Installation, Paragraph 2-21, Steps b and c), :

. k. The battery should begin charging as shown by the meters, The green and yellow LED's should
' turn on, Pressing the RESET/START switch should turn the yeliow LED off. The external alarm

a circuit should be off, : '
.~ The battery should finish charging in not more than 24 hours as indicated by the two melers,
Refer to Section lil Operation, Paragraph 3-45 Meter indications and 3-49 Battery Recharging

i i Time. (\fler a 24 hour gharge, the HP 5089A Is ready for normal operation,

!
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Adjustments

'SECTIONV CRT

ADJUSTMENTS | |

5-1, INTRODUCTION

5.2, This section describes the adjustments required to maintain the HP 5069A operating °

characteristics within specifications, Adjustments should be made when required, such as after
battery replacement or camponent replacements that may affect an adjustment. Adjustment is also

needed If the instrument does not meet any part of the Operation Verification Test In Section IV,

53, EQUIPMENT REQUIRED

544, Test equipment required for the adjustment procedure Is listed in Table 7.2, Recommended

~ Test Equipment, Substitute instruments may be used if they meet the requirements as given In the

table,

5.5. ADJUSTMENT PROCEDURE

5-6. The fallowing procedure describes aoperations requires for adjustment of the four controls

on the A1 Power Supply/Regulator Assembly, The four controls are locited on the top of the circuit
board with their functions described by adjacent markings on the board. The adjustments should
be performed in the sequence that follows: |

- a . Disconnect power connectors and all other connections on the rear of the instrument, '

I WARNING I i

TO REDUCE THE RISK OF SLECTRIC SHOCK WHEN DETACHING THE
POWER CORD, THE MAINS PLUG MUST BE DISCONNECTED FROM THE, .
OUTLET SOCKET BEFORE REMOVING THE OTHER END OF THE POWER
CORD FROM THE INSTRUMENT. ’ o

i

b, Remove top instrument cover. Leave BATTERY switch at ON. Pull plug-on 'battery :
, connectors off of the poshtive and negative ends of the bauery. The jumper between the

two batterles can remain connected. Insulate exposed battery ‘terminals with tape to
: prevent any short circuits while performing the following steps, : .
H . : .

-,
THE HP 5089A POWER SUPPLY IS LESS A POWER SWITCH. THE ACPOWER
CIRCUITS TO . TRANSFORMER T1 AND UNREGULATED DC OUTPUY
YOLYAGES ARE ALWAYS ON WHEN THE HP 5089A 1S CONNECTED TO AN
EXTERNAL POWER SOURCE. CONTACT WITH THESE CIRCUITS CAN
CAUSE INJURY TO PERSONNEL OR DAMAGE TO EQUIPMENT, ANY
ADJUSTMENT OR REPAIR OF AN OPENED INSTRUMENT SHOULD BE

© AVOIDED AS MUCH AS POSSIBLE, THIS TYPE OF OPERATION SHOULD

' - ONLY BE DONE BY SERVICE-TRAINED PERSONNEL WHO AREAWARE OF
THE HAZARDS INVOLVED, ' :

T
\.i
t

¢. Connect positive _outbut terminal of external dc power supply to battery positive lead .
[wht/red)) and negative outpuit terminal to chassis ground. Connect digital voltmeter across
external de power supply and set output for an indication of +27.00 volts,

’
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I

d. . Remave four plug buttons in top cover of compartment for circuit board A1, The controls ‘
marked DROP OUT, WARNING, VOLTAGE SET, and METER can ll be reached by a small ¢
screwdriver, Set ATR30 (DROP OUT) and A1R32 (WARNING) maximum counterclockwise, ¢

" e Reduce dc powar supply valtage to +22.00 valts. Maye digital voltmeter postive test lead to .
o pin A of DC QUTPUT connector )3, The negative voltmeter tost lead should remaln
' connected to chassis ground, u : ' :

. . : f
f. The voltmeter should indicate +22.00 volts, Slowly turn A1R30 clockwise until a relay click Is
heard. The voltmeter should now indicate 0 valts, K _

B Move digital voltmeter positive test lead to the external power supply and set the output for
an Indication of +27,00 volts, The sound of a relay click will be heard as the valtage s adjusted '
upwards, Next, reduce the external power supply output to +23.00 volts,

" h, The BATTERY LOW lamp should now be OFF, Slowly turn ATR32(WARNING) clackwise until
\ ' arelay click Is heard and the BATTERY LOW light turns ON, :

. Disconnect external dc power supply and digital voltmeter, S

'} Set output of the external power supply to zero, Connect the pasitive side of the external
supply to the positive battery connector (wht/red wire). Connect the negative side to the
nhegative battery connector (whi/blk/yel wire), o _ ‘ Lo

k.- Connect i 25 ohm resistar (35 watts or higher) to the rear terminal of tF 2 fuseholder for the

DCQUTPUT line (F4). This fusehalder Is the one nearest the top of the Instrument on the rear

panel, The connection should be made tothe red wire coming fram the fuseholder. Connect

», theother side of the resistor to chassis ground, Use clip leads for connections and a clip-on
dc milliammeter or an ammeter-connected in series with the resistor to monitor the resistor
current. ' ‘

I Incredse power supply output to + 24,00 volts, Indications will appear on thetwo front-panel
b meters, The BATTERY switch must be ON, :

‘m. Adjust power supply: output, uritil the current monétor for the 25 ohm resistor indicates 1
ampere. Adjust METER control {A1R23) for an indication of ~1.8 ampere on the iront-panel
~ ammeter, ' L , :

n.  Disconnect the power supply and the current monitor, Leave the 25 chmresistor connected
“ between' the red wire of F4 and chassis ground, K

o, Set the HP 5089A ac voltage switch on the rear panel to the 85V to 170V 148 to 66 Hz) range,
Canneci the HP 5089A to a 115 volt a¢ power source. The front-panel de voltmeter will show -
an Indication. Manitor the output voltage at pin A of DC QUTPUT connector |3 with the'

digital voltmeter at the F4 fuscholder (red wire);'; , I R '
[ E ' AL ‘ o ‘

. P Adjust VOLTAGE SET control (A1R19) for a digital voltmeter indication of +28,20 volts, Check

'~ % thisvoltage by connecling the digital voltmeter to the battery positive (wht/red) lead and to

« . chassls ground, o

> g Disconnect external poWer source and all test equipment, Replace plug buttons in A1 top.
- cover, Set BATTERY switch to OFF, '

ri'' Connect batt@e_ey' by re-attaching two push-on cphnect.org. Attach the connector with the
' "+ wht-red wire to the positive terminal. The connector with the wht-blk-yel wire goes to the
negative terminal, ‘ . .

i .
b
4 1




Model 5089A
-' _ . ' P Adjustments

i

5 Turp the BATTERY switth ON, All three of the front-panel lights will remain off and both
meters will indicate 0" until the RESET/START switch s pushed. The voltmeter will then
indicate battery valtage and the ammeter wil shaw the very low discharge current drawn by
the batiery coiitrol circults, The. three LED indicators will pot turn on, If no indications are
shown by the meters, the battery must be charged sufficiently to obtaln m er readings
before this test Is completed, C

t.  Replace top instrument cover, Return the HP 5089A to standby operation by following the

+ - INSTALLATION pracedure in Section |i of this manual, If the power supply is not to be used
- for standby service, follow the INSTALLATION procedure to connect the power sypply toa -
power source to charge the battery, When fully charged, the battery Is maintained by the
floal voltage, ; b Y ‘

CAUTION

Pralonged storage Is not recommended for th= HP 5089A unless the battery ’ '
is fully charged and, \if possible, connected to an ac power source o -, . -
maintain the float voltage. If siorage without power input is necessary, he
sure the battery is fully charged and internal BATTERY switch S1is set to OFF Lo
hefore piacing the instrument in storage, Lead-acld baiteries deteriorate i
rapidly if stored in a discharged state,

‘ ! R ;
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6-5. HEPLACEABLE PARTS LIST

62/, The information given for each part consists of the following:

B TH. §~.'ewlett Packard part number

Maode) 5089A

* Replaceable Parts.

SECTION VI
REPLACEABLE PARTS

|
1

6-1, INTRODUCTION

6-2. This section contains information for ordering parts. Tables 6-2 through 6-4 Jist replaceable
electrical and mechanicel parts for circult boards A1 and A2 plus those parts which aye mounted on
or are a part of the chassis, Table 6-5 contains .1e names and addresses that correspond with the

'rnanufacturek’s code numbers given in the p.ms Ihsts,

63, ABBHEV!ATIONS AND IIEFERENCE DESIGNATIONS

. 6.4, Table 6-7 lists abbreviations and ieference designnlions used in'the parts list, schematic

diagrams, and throughout this manual, In some cases, two forms of the abbreviations are used, ane
all in capital letters, and one with partial or no capital fetters. This occurs because the abbreviallons
in the parts lists are in capital letters only, However, in the schematic diagrams and other parts of
the manual, olher forms of abbreviation are used with both lower case and upper case letters,

6-6. Tables 6-2 through 6-4 are Iists of replaceable parts organized in the following scquence‘

2. Electrical assemblies (usually circult boards) and thelr components in nlphanumerlcorder by ’

circult reference designalions

b. thssis-mounted parls In alphanumeric order by reference des‘lgnat'ions'

.6 Chassls parts. In alphanumer‘c sequence by the "H" and “Mp” designations assigned tothe

parts,

b. :The part number check digit (CD),

. *lTota! quanlily (Qly) used in each fndividual assembly.

‘d. The descriptfon of the part,
e A ‘ypical manufacturer of the part In a five-digit code.

f, The manufacturer’s number for the parl.
£+, The total quantity of ‘each part used within an assembly is given only once at the first
appearance ‘of the part nnmber in the list for that assembly,

r
' . b \ 1
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Replaceable Parts ..

H

1

' Table 61, Abbreviations and Reference Designations

A = asembly OL = telay hne ! X owpelay T < hamtormer
AT: = alienualor, 1satator, 05 = shnuncistor; iignaling device L = roit, induchor TH < temmingl boary
turminahan 1audibls or visuat); lamp; LED M = matre IC  w |hermocnuple
B = tan: mojor E = miscalianacus alecineal psi MNP« miscailaneous mechanicat part TP« iml pont
BT = babtary F =l P * wlecincal connecior imayable v » Infegrated CHCWIL, MIttCHOui
C weapadic LL - Al fiany, plug ¥ e mectnon lube
CP  wcoupler ) = hartware Q - mnmtnn GCR, triode thynlwe v = yoilage tegulator, breahdomn ginde
€ divte, dioce Thynslor, COHY e eneylntr ! R ~ Fenistor = cabln, ItanBmission palh, wire
vatachor 4 = secincal Connecion (stabionaty RE 1 = tharmistor X - wrket
DC = duwchionat coupler porhen ach ) 5 = pwmich ¥ = cryshatunil-pingo-wiechiic
\ i ' 4 = funed cavily, lunid oicut
! f ;
. ABBREVIATIONS
. i
]
A - Ampere HD w head NE - nean EPST = Mngle-pole. pingle-thiow
13 1w Bltainating curtent HEW & hardwate NEG ~ negalive 550 * pingte bideband
ACCERS m acomuory HF = high hequency F » nahotaad . BST = slainkess hteet
ADJ = pdjysimaent Mg , * mertury 1PL = pickad plaln ' Bl = sled
AND . = analog: lo-digited HI ! w high NO » notmally open [3e] = squate
AF = audio fraquency HP - ;Irnt#‘-P-chm NOM = nominal BWR = Janding-wase rabo
AFC « putomalic inmquancy conl ok HEE = high sabs fillat OAM = normal SYNG « wynchiomne
AGC = aylomatic gun controt HR = i fused In pane hats PR i« pagalive-postive-negalive T = himed | tow Blow fuse; |
AL = aluminum Hv = high ynitaze NPO = Pagiiiye- Dot hre ) 2eto TA = Inntslym
ALC = putomatic feyd conliol He ; » herz lempetatute coulficint; | { * lampatalure compensating
AM = ainplilude modulalion ic = integs vind cireud NRFR = not recommanded for halg m » himw detay
AMPL, = ampidier [ [] = indlde tameter teplacement TERAM = jmmiral '
APC » automatic phaye conliol IF = intermaciale frequency n ~ nanosscony TFT = thin-him lransistar
ASSY » pusambly ' IMNPG “ impregnat, NSR = not sapaialely replacuabin TaL » loggle \
AUX = puniliary In " th W e panowalt THD ~ thread }
AVG * ayerage INCE = Incandescant QB0 ¢ = peder by dencrption YHRAR « through
AWG = AMETCAN WIS YRuge INCL = include:s) oD w Duisice dameisr I = btanium
DAL ~ balancs INP = input = gyal head : T = Jolerance
BCD w huniry coded decimal INS = Inkylahon OP AMPL = operational smplifier TRIM = Inmmer
‘1 BD = hoar INT = jninrnal QPT = gpion! T15TR « frannistor 1
BECU = herpllium copper 'obg = hilogram GSC ~ Dicifator m = Innnustortransislor logic
BFD = heat l squency oscilialor MHg = hilcherir ox - oride 4] = Ietwvipion
BH * Binder hand M) ® hilghm or " aunce : ™ » teinwibion intetferance
BKON = breahdown X} = hiloyoit 1] =ghm WY = riavehing whve Jube
Be = Bancpass 1] ~pound P * peak jusadinparis ah i m e 110 §; used in parts b
BPF [ pass Ditwr [N = )nductance capacitance’ PAM * pulsa-amphibude modulalion UF = prerbarad jused In paity hatl
BRS » beass . LED = hght-emithing diods PC » prnled cirguit UHF *= Witrmhigh hrsquency
BWGQ - = bachward- nave opcilalor 11 = igw lrequency [24) = pulse-tocs moduiation, UNREG  » unregufated
CAL = cahbiale LG » tong Pulse-count modutahon v “ yolt
cw w tounierciockwise LH * jef} hang POM * pulbe-tutabon modutation YA " yoitampere
CER - CHramic LiM = Jmit E:" = picatartd s Vac * yoits ac
CHAN = chanpet | LIM = hingar tapar tused in paris lut) BRZ = phoaphor bionge VAR = yansbin
tm - cenhmeler hn = hnear FHL = phill yCo, ~ yollage-corlioiied nacillator
CMO = coaxul LK WASH 1 lochwasher PIN ® positiy-intnnsic-nagative Ve = yolts ge
COEF = coatheient v LO * law, iDeal acilistor PIV * peak inverse yodage VRCwW = yolly, gc, worbing Jused in
COM = common LoG « loganthmic laper | used g: = peak . parts ity
COMP . = componlion I parts haty * phase loch Y » Yoits, hitered Y
COMPL = complate = logarithmi e} PLO |, = phase otk osclatar VF = vanable-trequancy os illator
CONR  w conpector * LPF = Jow pase hiter PM = phais modulslion VHF, = yery-high lwquency
ce = ¢admium plate Ly = Jow voitage - PHP = positive-pegalive-posibiye Vph * volib peak '
CAY = cathode-ray fube - m = meite |dislance: PO = part of Vpp n volls penko-pesh
CTL . = complemanpry ansinor loge  mA = millampars POLY = polyshyrany Vims = veits tms
ow - CONINUOUD Wive . MAX = marimum N PORC = porcelun \ VSWR = yoltage Muding wave ntio
cw , = clochwise M * negohm FGO5 = pordive, pambon: s} iused in vio = yollage-tuned onciiatet
D/A 1 = digtal-toc-amalog MEG = meg 1108) 1usad In parts Inh pans itk VIVM = vacuum-lube voltmeter
uB = decibwt MET FLM = meial Jitm POSH « posibon Y = yolts, pwilched
oBm * gecibairetarind to S m) MET X = matst! qauie POT = patentiomeler w ot
e * girmct current . MF = madium frequancy, microlarad ’? = prak:lo-paak Wy Cw with
ey = degres | lempantune ' Tubed in pasts het) E? L4 mll-ln-p-'rh iused In parts sty way " WOIkIng inverse vellage
Interysl o ditfeinnce: MFR = manytacturer M = pull-posiion modulahon Wiy = wittwound
e = gegtes \plans angini | = milhgpm PREAMPL = preampliter - - wo « withoyl .
*C « degrea Calais i contrigrada) MHz = magahertr PRF * puise-tepetiion Hequengy Yig " yHrium-ron-gamat
{3 = degree Fahrenhat mH = milhhanry PRR = pulse repelibion rale : 2o * charachenst.c invpbedance
" = gegrea Kelvih mho = conductance g- = pitobecond ) -
DEPG = deponied carbon MiN o pamium T = painy . |
DET = deincior B mlp = ming' (hme PIM » pulse-time Mog 1 fion , )
giam - digmeler! o, = minu'y iplane angly PWM = pulsewidihimer iabon . '
A w giamater s i pariy byt MINAY = punisture = prak wanking , olisge
OIFF ANPL= gilfereniinl smphiber wm = miilimeire RC = 1ebelhi e £r Jacilance )
div = drvinion MoD = modulator RECT = echher NoTE
'DPDT = double-pote, sbuble-|hrow MOW  momentary . REF = rHurence
DA » grive ; MOS = mutsl-onide bamiconduclor 1 REG + reguiated , ALl abtraviahons in the pasts st wilk
] psB = double sideband e = milisetand ' REPL  teplacesble : bein upper case
DN w diode rantisior Ingic MTG = mounh . RF = Indig fiequency - .
DM = digit) voltmaeter . MTR = [neter iimu:illnq dence. RFI = rddio lrequancy inlrterinte !
ECL = gmitier coupiad loge my- = miltivolt RH = roung haad, nght hang
EMF = plactromanye force mvae » miliwolt, pe ! ALC = IEMaRce-inductance capactance
EDP = slecironic data processing m¥dc # mufhiyolt, g RMO = rach mount only
T ELECT = eicirolytic B mypk = millivelt, peah . ms " JOOt-mesn-pquare
ENCAP = pacapsulated MYD-p = milivoll, prak:to-peak RKD " round L L
EXT - = gxlemat . m¥ims = mitoll, 1ms ROA = teid-only memary 1 MU TIP IERS
F . - llr':’d " mgx . = mithwatt :\"-\Pf = rack and paned - ! s
FET = hald-eltect ranuistor i " muihplex ' = A WODg vo'tage Abbrevigtion
FiF - Nip-hop My - :rn ! 8 » scallenng patamater Prefis Multiple
FH = Mt hesd »A = microampere LI = pecond | hme) T lera o
FOLH = Dhaler hasd »F = microlarad v = becond rplane angle) G wgd 1oe
M = fraquency moduishon sH = microhenry 58 = staw-blow fute (sed i Fars st M megs 18
FP . efrontpanel | . uho = micromho ECR “ Liiton controlied rechhier, krew b - Mg o
FRED . w Irwquency e = microsscong 5E -bolemium | ‘ oA deka 10
FXD - hred Y = mICrovein SECT  w pacions ‘ 4 d#ch o
=gram : »Vac " MICTOVH, e ! GEMICON » yemiconduttor : ! € cenb or
Le » gemanium aVde = microvolt, g¢ SHF © = superhigh fiequency ! F'm mih 03
GHyr = gigeherty - wVph = microyoll, peak 51 o« mheon ! » micro 1o
GL el Ll PYPD = mecruioit, peak-lo-peak SIL " piyer . " nana o
GND "= ground wd) wVimp = Micoveit, ) 8L - Mige : : . [ e 10-42
H = henry | W « microwalt ERR = mgnal-i noise ratio I femi 1018
h. = hoyr nA = nancampers | EPDT . = wngle-pole. double-throw . site o
HEY = haterodyne ) NC * o connechon SPG - Kphing R
HEX = hanagonat nC “ normally clossd 5R * plit hing th
!

’ '
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' 6-9, ORDERING INFORMATION

6-10, Toorder a part listed in the replaceable parts tables, give the Hewlett-Packard part number,
check Adigh, description, and total number required, Send the order 1o the necarest Hewlett-
Packard office, . 5 ! . ‘

© 6-11, Toordera part that s not listed in the replaceable partstable, include the instrument model
numher, complete serlal number, the description and function of the part; and the number of
parts required. Send the order 1o the nearest Hewlett-Packard office,

6-12. DIRECT MAIL ORDER SYSTEM,

6-13, Within the USA, Hewlen-Packard can supply parts through a direct mail order system,
* Advantages of using the system are:

a, ‘Direct ordering and shipment from the HP Parts Center in Mountain View, Caliiarnia, o

“b. No maximum or minkmum on anymall order, {There Is a minimum order amount for parts
icrdered through a local HP office when'the orders require billing and Invoicing).

¢. Prepald transportation. (There is a small handling charge for each order),

d, Nainvoices —to provide these advantages, a check or money order must accompany each
new order,

6-14, Mail order forrﬁs and specific ordering Information is avatlable through your [ocai HP
. office, Addresses and phone numbers appear in the back of this manual,
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Replaceable Parts . '
; Table 6-2. AT Replaccable Parts !
Reference HP Part |c Qt & Desc Mfr
- escriptio Mfr Part Number
Designation | Number [p| Y% | P = ption Code ‘
4
a LIYTIURFA YT I V| PRMER GUPPLYZBTEMLATIR POARD ARGERRL Y Piane | enEngoaoun)
ALCY . CTVLRY ST | eaRACYIOR-FAD NP +op% Xa0VRR MR poann | 0EnR- 34D
LR ¥ siou-pms |y A | BAPACIINR FRD;IOBUE+-POX LEVDS YA pRAng | n)na-pmt
MEY CITLRUE LI CAPACLENR FXD DNOPE 0~ % INNVAE BiCA poans | Binh n3AD
muea nioe-nela, | Pl ocaracIIne-Fxb e -poz soyDE rn sLp09 | uERIARXORLAAR
Mk Poyngeazan’ fo ' CAPALTYHR-FXD JNFY: POT hoyhi: BA2NS | YREDFUGXNENBAR
ASES T TTCN YT 3 | CAPALITON-FXD INF e-RBR PHUDE Li g poave | wpen nypy
AIR7 : TP 1V CAPACIIOR Fap SUN b-DOX EBVEL CFR ' poasn | oran-oypy
AMER I R T CAPAGETCR-F XD L OUE b -PRX BOVDE PR anang | 0rns-pnvn
nECY REBD-ONTL F b EAPASETEOR-TXD L IIE 3P0 hOVPE CIR POABD | uh ROt
ALEI0 olne-aas? |7 | eAPACTIOR -5 xp ATUF - yOX 3BURE TA RO | BODATRRTO D
AICYL T3] [N CAPACLTOR-TXD VORUF Y- DO JONEE YA pReny 01RD- PR !
ALENZ 010820 1 CAPACTVRZ-F X 1ODIF s =D02X YOUME TA piwna | apnepoih
ALY aing- i1 1 CAPACITOR FXD JORUN - POk FoUDE TA T S IV T (
T nraprAdEs  [p ' cnPAEIIPI FED L FUF +-POX ROUDE EEW prann | ning anna
aEth HEL N R O N KADUY 170- 1B KOVDE A4 U BT T
TITSRE TV TV R S EnPnCllﬂl FXD L BUF e-p0X pPHOVDE POLYF pitane | onpno-oyn
pELY? ornu-1n | ] EAPAEIEDR-FXB Hh9080F+75 10T HOVAL AL onann | oyo0pese
Y THT . Bi1ab-DI2? (P CAPACTIIOB -¢ I JUF +-DOX PHUDE EIR poang | oynn ooy
My SN0 - 202 7 3| CAPAERRME-F XD DINF-ROT ANVER 1A pnaan | wppa-pm
AIE20 , D 1R -2HD ) ! CAFALY YAR - XD DS b -POT SLURE TA pang | oyne pum
1 X ' N i ¢
ARt nren-peRs e | )| CAPACTIONKRD 13DOPY b BT S0BVLE KT Fiann | onrenpe
PERD ! nen-pe27 |7 Pl CAPARTTUR-FXD PANGEY b -BX 300VEE RICA I A N )
AVCRS ; wap-pppr |2 CAPALETOR FX]D PADDPE -5 ADDUDE BICA | puaRd [ gan0-ppie
AIERA LIEIA T | EArACIIOR-FXD A, 20T 0% ASADE IR PIAGE | G)us-pRyn
AIEPS 8ing P2} 2 carrrltnu ~VXD PPUTe-RDX ABVPE 1A fann | pue-pngy
. 1
AIENY E6-0077 | jr o 3 | propl-rw ERDE 1oAY JoA ; tkbas | vrianx
114 1 120y ~0990 L l? RINCE GRLICHIRG DO PBdRA 2HG B 2% a0 - MuE-nnnn
MR RUCIRTTIOE B DIDDE -BUITCHENG DBV PRONA DHS DIN-30 poano | ywor-eone
AR A v70p ohsR (i L | BIORC-IRR VMV BT BN-US PDeIW FGes, DA% Pao FLERTEA
AICRS \ 192030020 ] » DINE PUR RILY AQDV W;Ilhﬂ B py g 170t -0 i
f ) : . ' 1 H
MR 1701-000 |5 DENDF PEN RECE A0V 7R0KA DD-P7 o s boyvayenaon
MGE? yoor-ange e # | DIODEZHR ANSANIR LY BT EDISE IR TA a7y | anisane
LI  TLEE LY I 'S BINOE - 7HR ANDASUT A\ 5 PDetid IR I 82 | ynsadn)
ALLRY yeoy-ante |3 ) BIOPE GUITEIING DOV POORA NS DO-3% nane [ yvea-pons
AICRID TTTRTTT I DEINDE BNLTCIENG Y 2a0RA PRE DO-35 diang | ¥ves-ante
: . 1 o
ALY 1or-sene |8 BRIOL L -BMEECHING DOV ZDONA SNC DY oHANR 190 ) nesn »
hAtCny? 170} <0010 R PLOYA, -BWTTEBING DOV 2oona PG BI-3% onang 1hnE-nhhn v
AILRES )701-00%0 ] BIOLE - BUTTEIVENG B€ PBABA RHS DO V% S rave 1701 6%
NICKTA ypas-00%0 |3 ) DINLE BUYICHING DUV 208MA PG DD-3% poanp | 1v0t-pata
CAERG LT U R blnbE=nu1::u:Nc PO RO0NRA PRS- AN FRPT PERA - DU
PIERTS voor-mase |8 BIOBE SCEICHING fOw 200MA PNG E-1% M | rvny-nono
MERLY? 1902-320% | b 3 | DEDEE PR 1AV BX BD-SY Phe,as Mang IR L
ANERTN tRa2-a208 | h DINDY TNR DA4,70 B EN-36 PDe. AW fnanD 102408
ALLRLY 1in-nosy | BIDDE GUNTCHERG GOV DOOHA PRS DU-s% plane | yves-noup
MERDG ' 170)-00%0 k3 PINEY —‘“-‘1 CHING 0AY DotkA PHND DD 35 2NN pva) onksn
ALERZY 1war-320y b ‘ PIODE - JH1y 14,79 B3 DA% Fh-,4M pipang | o1vneaonn )
AILRDD 1 avon-onna 'l t | pioor :uq 10V BT Pheltd IR =VaLA poann | avapooria
AYCRRS 1-orver-nmne | e 1| prone 2mklpov mx ppatw eenua coans | yvap enan
ATCRDA LTI T V| PINDF-PMR RCET NUOY KA pa?iy | heh !
AICR2Y LTI 13 | DIADE-INRYRYAY 119V BT BD PP G 04718 | agay
ATER2N vep-pans |3 DRUBE -BRITEINNG 1OV DOURA PBG DD-3% piann | o1Eng -0 o080
ALCER? TR TV DRUDC SEULTLIUNG 1OV DAOKA PHS DU-3n YT B DT YT
AIERED yvay-onse |3 DINDE SWYTCHING N0V 200K4 DNG B- A% “onano | pwsy-woho '
ALLARY | 1-nese |3 DIORE -EMTIEMING 0DV POUMA RNS DUO-3% , moang | 1voy -oone {
MICRIO $¥01tonno 3 BINDE BMETCINNG Bav POGRA PR D0- 15 FHARD 170140050
! ) ) k
ALK ) napn-o73y . |1 2 | rriav g2 pdvoe con oa ovos piane | 0w orsw
Ak T ITT AU ;| FevAY PToRavoc com ga sover Peane | oave-pRly
AL i -02AY & ] INDUCTOR Mgl , ADX.D75LE H:I‘-') Shape CRLAR-B3AY
ALLD CTUTERTTC . b INICENR 2004  .AB pRaNe | 9 na- 3067 ;
A puna-ar | 3| weeNsrUIne New pwopaeA 61 10-30 Po-saom | sarrs | owpscen
AR nnA-0477 |7 TRANGIGTUR RPN vn"a::a 51 In-in ppenooan | 04713 | zhzapea
ALRD 154-028) ? 3 | YRANGIGIOR PHP PNM9O7A BT 10-1h “Bedatnid | 8A7Y3 | pncvova
Aa4 Wha-anre b ? | IRANGIGINE WOH G PDeBRIAW FI0)R5AG7 S20aR0 | ARnA-nmTA
AYS 133 517 T B TRANGLIGTOR PNP ONIFE7A GY 10-10 Pheasond | 04733 | sn;veoa
. N i .
ALGA v 1054-0574. [ 5 STRANG L ”mt NN 0T PRebOORK FFa)PShNg Yo 1B -0NT A !
A7 . " 5a-07an ) |y Y 1nanskmvf RPN DHASIY G110 3 PhePigu BA713 | PHas : !
AYGI 1054-0746 |3 IRANSIGIDK PN PRAYIY O8I 1O 3 PDepoou tA7Es | hease ;
ALY 13-z |9 _ [ IRANSIGIOR PNP DNDOAZA G OTD 3D PDeaome | eaTa¥ | posera .
nIa1o insa-003r | ¥ 2| IRARGIGIOR NPN PRIOHIG GL ID-IF Pheiw ALEh | PHIends '
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1 I)! 1 \ y :.
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*Indicates factory sefected volue




Table 6-2. A1 Replaceable Parts (Continued) |

Model 5083A

Replaceable Parts

. | ¢
Reference HP Part |c a D : Mfr
gscript art Number
Designation | Number [p| Q%Y ription Code Mfr Part Nu
| \ ! oy I
AIBYL. ' [UGLET Ry ? TRANGIRTUR hI'H PNSBBAG G 1) A% Pu~jW A phishn
MR IELIEEY £ ? TRANSIARTOR NEp PH2ROMA 1 10 1) PR=NUORY A Y PR
MIEY Ntk BN 1] 3 TRANGIGINR T-FET PRASLL R-KDAN b ROBE arpih PRAAF
pLILA ) [ SULATS 4 ) TRANLIGIOR NP 51 PReJINAY § FeDRONRN? AL 1 B0
31 [TAANT RS 1 Y HEBLBENR 39K W 0 " Irs-AD8/+7p0 [JR1} [dJTRLY
(3114 ' NHo3-183h | |3 RYBIGIDR Yk BX ,paw Lo AD 20700 prDe HOTLS
NALE] ; LY RN Y 1 n h3 KEGRGTOR Ik B JPEM Ko TCx ADB/bAOD [L1R3d) LB
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Model 5009A
Replaceable Parts

Table 6-2. A1 Replaceable Parts (Continued)
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Table 6-3, A2 Replaceable Parts
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Table 6-5, Manufacturers Code List

Mir. No,

Manufacturer's Nume Address Zip Cor'e

Ca633 RIFA ' BROMMA, SE
H9027 | SCHURTER AGH: S LUZERN, SW
50545 NIPPON ELECTRICCO | v | TOKYO, P
00000 ANY SATISFACTORY SUPPLIER
01129 ALLEN-BRADLEY CO ' MILWAUKEF,'W 53204
01261 TRW INC SEMICONDUCTOR DIV LAWNDALE, CA | 50260
01295 | | TEXAS INSTR INC SEMICOND CMPNT DIV | DALLAS, TX 75222
03508 GE CO SEMICONDUCTOR PROD DEPT AUBURN, NY 13201
04713 MOTOROLA SEMICONDUC]OR PRODUCTS | PHOENIX, AZ pSOﬂB
07263 FAIRCHILD SEMICONDUCTOR DIV - MOUNTAIN VIEW, CA 94042
18546 VARQ SEMICONDUCTOR INC GARLAND, IX 75040
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD, PA 16701
27014 NATIONAL 55MICONDUCTOR CORP .| SANTA CLARA, €A 95051
26480 | HEWLETT-PACKARD CO CORPORATEHQ { PALO ALTO, CA 54304
3L585 RCA CORP SOLID STATE DIV SOMERVILLE, NI :
30983 |, MEPCO/ELECTRA CCRP SAN DIEGO, CA : 92121
51642 CENTRE ENGINEERING INC STATE COLLEGE, PA 16801

" 56289 SPRAGUE £LECTR|C CO ! NORTH ADAMS, MA 01247
75915 LITTELFUSE INC DES PLAINES, IL - 60016

N
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o ~ SECTION VI
- MANUAL CHANGES

{

' 7-1, INTRODUCTION

| § : 7-2. This section contains manual change Information for adapting this manual toinstruments for
‘ which the content of the manual does not apply directly, -

7:3. MANUAL CHANGES

. 7-4. . This manval applies directly to Hewlett-Packard HP 5089A Standby Power Supplies with
. serfal humber prefix 2332A, Lo R

75, As engineering chaiges are made, newer ipstruments may have serfal prefix numbers

< higher than 2332A. Manuals for these instruments will be supplied with MANUAL CHANGES |
= shéets, pzinted on yellow paper, “ontaining the required information. Replace affected pages or
. : modby existing manual information as directed in the MANUAL: CHANGES pages, Contact the

nearest Hewlett-Packard Sales and Service Office (listed at the back of this manualjif the change
information Is missing, } '
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SECTION Vil
SERVICE
8-1. INTRODUCTION
8-2. This section contas the inft;rmatidn required to service the HP 5089A. The information
includes theory of operation, troubleshooting, safety considerations, service alds, and a schematic
diagram. S | ‘ _
WARNING
THE HP 5089A POWER SUVPLY IS LESS A POWER SWITCH.'THE AC POWER
- CIRCUITS TO TRANSFORMER T1 AND UNREGULATED DC OUTPUT
VOLTAGES ARE ALWAYS ON WHEN THE HP 5089A IS CONNECTED TO AN
EXTERNAL POWER SOURCE. CONTACT WITH THESE CIRCUITS CAN
CAUSE INJURY TO PERSONNEL OR DAMAGE TO EQUIPMENT, ANY
: ‘ADJUSTMENT. OR REPAIR OF AN OPENED INSTRUMENT SHOULD BE
S AVOIDED AS MUCH AS POSSIBLE, Ti{lS TYPE OF OPERATION SHOULD
1, ONLY BE DONE BY SERVICE-TRAINED PERSONNEL WHO ARE AWARE OF
o * THE HAZARDS INVOLYED, : i ‘
8-3, ,Adetailed theory of operation for chassis components and both circult boatds (A1 and A2)
begins with paragraph 8-38 and references the,schematic diagram in Figure 8-7.
8-4. RECONMENDED TEST EQUIPMENT
8-5. Test equipment required to test thie HP 5089A is listed in Table 7.2, Equibmem other than
that listed may besubstituted if the substitute meets or exceeds the critical specifications,
) - . ! o t l
8-6. SAFETY CONSIDERATIONS
8-7.  Althouvgh the .HP 5089A has been désigned i, accordanceg with international safety
standards, this manual contains informatian, cautions, and warnings which must be followed 10
ensure safeé operation and to retain the instrument in safe condition, Service and adjustments
should be performed only by service-trained personnel who are aware of the hazards involved,
ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) CONDUCTOR
(INSIDE OR OUTSIDE THE INSTRUMENT) IS LIKELY TO MAKE THE HP
5089A DANGEROUS TO PERSONNEL, WHENEVER IT IS LIKELY THAT THE
PROTECTION OFFERED BY GROUNDIMG OR FUSES HAS BEEN iIMPAIRED, .
THE INSTRUMENT MUST BE MADE INOPERATIVE AND BE SECURED )
 AGAINST ANY UNINTENDED OPERATION. . : ‘
8-8.." Opening the HP 5089A while power is connected should be avoided as muich as possible,
and, when necessary, should be carried out by a skilled person who Is aware of the hazards
involved. Capacitors inside the HP 5089A may still be charged even if the instrument has becn
disconnected from an external power supply, I ' b T
i : i ': \
! : . ot ' SR
1 l I
. | ‘ 8-1
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8-9. Make sure that only fuses with the required rated current and of the typc specified in Table -
6-4 are used for replacement. The use of repaired fuses or short circuiting of fuseNolders MUST be ‘
avolded. Whenever it s likely that protection is impaired, the HP 5089A must, be rendered

Inaperative and secured against any operation untjl repaired. '

8-10. The followlng“safely'symboi's, are used on equipment and In manuals:

1
H

: symbol when it Is necessary for the user to refer to the st uction
» : manual in order 1o prevent damage to the instrument,

. [
! . : , . t
] ; f

; jf | Instruction manual symbol, The product will. be marked with this

Indicates dangerous :vbltage at input or output terminals that may
~ exceed 1000 volts,

1

, .
’ Pratective conductor terminal, For protection against electrical shock
'-'l—‘; OR '-'-l_-" in case of a fauit, Used with tield wiring terminals to indicate the
- terminal which must be connected to ground before operating the !
equipment, oy
H ' . :
. )

; t i
: P Low-nolise or noiseless, clean graund (earth) terminal. Used for signal |-
- @ - common as well as providing protection against electrical shock in case .
| =/’ of fault, A terminal marked with this symbol must be connected to
1 ground as de.cribed,in Section Il Installation in this manual before

‘ ' operating the equipment, ;o » L i
i ! : b ' s - ! v ! !
- ' - Frame and chassis terminal, A connecr’on to the frame tchassis) of the
/77 OR _L equipment which normally Intludes all expozed metal structures,

'Jl . ' ; ) i .
: . . i 1 , : i oy ‘ l . '
~ Alternating current. K _
== ' Direct current, b '

N ; The WARNING signal denotes 2 hazard, If calls attention to a .
' '+ procedure, practice, or the like which could resultin personal Injury if
, - not adhered to or correctly performed, o :
i ! ' "\] . :;;' . ’ . 0 l . v ,
. . The CAUTION signal denotes a hazard. It calls attention to an
) CAUTION operating procedure, practice, or the like which could result in
e damage to or destruction to part of or all of the product if not adhered

' ‘ : .~ toor correctly performed.

3-11. SCHEMATIC DIAGRAM NOTES T I

‘8-12, - Figure 8-1 shows the symeis' used on the scherhali{:-’diagram. Thisisame figure also shows
the method of assigning reference designators, assembly numbers, and subassembly numbers,

1. i
I
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[1 DANGERQUS VOLTAGF ¢XCEEDS SYM SOLS KNOG CONTROL

1000 VOLTS .

E — j REAR PANEL LABEL

. by ' '
. ] FFIONTPANELLEABEL : o @ SCREWDRIVER ADJYST

PRINTED CIRCUIT BOARD IDENTIFICATION

HP PASIT NO,

I . 05340:60037 j—"“ :
mnar _ \l o
Lo @ \ SERIES NO, »

! 0 MAIN SIGNAL PATH \

(") INTERIOR ANI? PC BOARDS LABEL CEEDBACK PATH « |

i. ;
| . .
|y
"' WiPER MOVES TOWARD "CV/" WHEN @ .
T CONTROL IS ROTATED CLOCKWISE Ton O o BY restromy

: 4= on \PROTEGTIVE CONDUCTOR TERMINAL A\ wsTrrcnon manuaL REFERENCE
i! : ' , - ! o :
3 .
: <7 ., CIRCUIT COMMON i s  ALTERNATING CURRENT _
: ‘ .
S @ mennnso COMMON -, SIS ¢ ACT CURRERT '
% g ,,I, OR wh CHASSIS TERMINAL 7T ALTERNATING ORDIRECT CURRENT
JI .

* BEVISION LETTER
P
] 1

PRODUCTION CODE

tMay Be Stamped
Etsewhere On The BnuuiI .

. c o REFERENCE DESIGNATIONS
o _ REF ERENCE III'..SIGNA'I TONS' WITHIN Ahb!"MBLII-.b ARE ABBREVI-
o ~ + ATED. ADII ASSEMBLY NUMBER TO ABBREVIATION FOR COM.

x PLETE DESCRIPTION, JACKS ARE THE STATIONARY CONNECTORS
AND PLUGS ARE THE MORE MUVI'.AIII E OF TWO CONNECTORS. ' !

: ; ., ASSEMBLY ABBREVIATION LOMPLI’.’I’H DESCRIPTION
§ (. T T

T - CoAn SCr CANCL
- | o ’f\25f\l i CRI, C ABAICRI | )
! ‘ NO PREFIX N B ' "3
: ‘ ! ‘ Assembly Sk, No. Assembly Series No.
Asirmbly Anarr ity ) fincludes ASAL  tuwed toducument )
Number Neeo» ! Assembly) changrs) , .
i Vo ' H ' N, ’ —— "’

A25 F POWER SUPPLY ASSYms:oo soo‘ns:m:s %0
Gtmontedon | prpger ~A RECTIFIER ASSY

| b

ofF ot mounte:
) Apsembly A25 | Avemdly 105100 60?“ \ I . on Aseembiy A2S
Yoy 1,1 Numbers indicate Partof A2S l ! o .
' ! Pina of J2 \l " PIO ' ,
P J2 LU by < cm )‘.M ) WHT-0RN. 57 RED 3 e Ty S
! ! a ;’y Brby J ‘I‘!"' l ' ABPYE)
B L e
a2 ) § 1 '8 B3V supphid
] NVBLK . I * trom &b o Pin b
F h : Ii’, Tﬂ‘lﬂlfu'mtr‘/t/“ \ . l of P up ,
' ; IR T."Jﬂl'ld’ s | i ' Connvetor AZSYA} ' ' Assembly A%
L 'i‘ ’ 1 o M‘mb".' ' ’ : n’f Numbers. - !
i } o
i

Fiyure 8-1. Schematic Diagram Notes ' X
) : ; . :

]
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8-13. Reference Designations | |

' 814, Assemblies such as printed circuit boards are assigned numbers In sequence, A1, A2, etc,
Reference designators for individual components are determined by adding the assembly number

. as a prefix for the component immber, For example, the complete reference designation for U1
on assembly A1 is A1U1, : : i

8-15, Identification Marks on Printed Circult Boards

L i
8-16. HP printed crcuit boards (see Figure 8-1) have four [dentification numbers; an assembly
part numker, a series number, a revision letter, dnd a production code, The assembly part number
consists of 10 etched digits (such as 05089-60001) and Is the primary idemtification. All assemblies
with ‘the same part number are interchangeable, When a production change is made on an
assembly that makes it incompatible with previous assemblles, a change in part number Is
required. ‘ ‘ ‘
. . | ;
8-17. The series number {such as 2332) s used to document minor electrical changes, As changes
are made, the serles number Is incremented, When replacement boards are ordered, you may
receive a replacement with a different series number, If there Is a difference between the serles 3
- number stamped on the board and the schematic In this manual, a minor electrical difference
| exists. I the number on the printed circuit. board is lower than that on the schematic, refer to .

* Section VH for backdaling information. 1f it is higher, refer to the yellow looseleaf manual change
sheets for this manual, If the manual change sheets are missing, contact your local HP Sales and
Support Office, Refer to the listing at the back of this manual, :

8-18. Revision letters (A, B, etc.} denote changes n printed circuit layout. For example, if a
capacitor type Is changed {electrical value may remain the same) and requires different spacing for : '

its leads, the printed-circult. board layout is changed and the revision letter is Incremented to the

next letter, When a revision letter changes, the series number is also usually changed, The
production code, Is the four-digit seven-segment number used for production purposes.

.
1
g '
| o

8-19. TROUBLESHOOTING = =

8-20. Troubleshooting the HP 5089A can be accomplished by using a digital voltmeter or a dual-
trace oscilloscope. Refer to Table 1-2 Recommended Test Equipment, The following pracedure s
recommended: " Lo : ¥

el - ARG - e

THE INSTRUME-‘_'\II ‘WITH BAYTERIES INSTALLED WEIGHS ABOUT 30.5Kg
(67 POUNDS} AND CAN CAUSE INJURY OR DAMAGE IF ACCIDENTLY
DROPPED. THE BATTERIES CAN ALSO DELIVER VERY HIGH QUTPUT " ‘
CURRENTS THAT MAY CAUSE A SEVERF BURN IF ACCIDENTLY SHORYED ’
B8Y A RING OR A METAL WATCH BAND, TEMPORARY REMOVAL OF : ‘i
THESE ITEMS |S SUGGESTED BEFORE STARTING ANY SERVICE PROCE- ' H
DURE. USE A WORKBENCH WITH AN INSULATED SURFACE TO PREVENT _—

. ‘A BATTERY SHORT CIRCUIT, : ‘ :

a, A quick check of the switching clrcult can be made by setting the acinputline voltage to 90V '
rms with a variable transformer. Turn'the batter switch OFF and remove anv external load
connected to )3 (DC QUTPUT), Make sure that the rear-panel ac line voltage selector switch’ . ‘
is set to the 85\ ‘to 170V, 48-66 Hz Input range. If the input power clrcult Is functioning ' .

ey ; .

1 ) i

i ) ‘ ‘;. C - I

: i . . . IR . .
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| correctly, a nominal voltage of +12 10+ 13 volts should be present at the i.nput to Al (junction
' of €19, C20, P43, and L1), and the dc voltage measured at the positive terminal of capacitor
C17 should be approximately +28 to +30 volts, K

b.  Use the dual channel oscilloscope as a sighal tracer to determine If UT has the three output
waveforms shown in the schematic diagram. Follow the signal paths of the three signals until
the defective companent Is located in the switching circuits that provide Input drive to
transformer T3,

¢. The dc voltmeter can also be used to check the switching circuits and the remaining control
circuits. Turn the BATTERY switch to ON, If a dc output of +25to +28 volis is presentat the
| _ positive termina of capacitor C17, the switching circuits are probably functioning correctly.
d. Thedcoutput from Q9 and the voltage at the junction of C13, R14, and R18 should be steady
without any sudden fluctuations. These two voltages may slowly drift in a positive direction as
the battery approaches a full charge, The BATTERY switch must be ON, '

e. Anadditional test for the battery control circults can be made if the battery is not completely
discharged. Disconnect all input power to the HP 5089A and set the BATTERY switch to OFF,
All three of the front-panel lights should be or[f ;lndl both meters should indicate zero,
‘ \ o e
f. . Set the BATTERY switch to,ON. There si'llc:)UId be no change in the front-panel indications
antl] the RESET/START switch is pushed, . ,

8. The volimeter will indicate battery voltage and the ammeter a slight discharge after the

- RESET/START button is pushed, The three front-panel lights should remain off. If the

_ BATTERY LOW light (red LED)turns on, the battery Is very close to a fully discharged state and

' will be disconnected by the DROP-GUT circuit when fully discharged. Any external alarm
circuit connected to the LOW BATTERY WARNING terminals on the rear panel wjll be -

R ' Jctuated when the BATTERY LOW light turns on,

b h. If the HP 5089A passes all the troubleshooting checks, reconnect thé power supply to an
~ external power source to recharge the battery or turn the BATTERY switch 13 OFF so the
) contro} circuits will pot discharge the battery, .

1

!

8-21. SERVICE AIDS

'8-22. Screws In the HP 5089A thal appear to have Phillips heads all have Pozidrive heads,
identifiable by the marks between the four slots In the head of the. screw, Use Pozidrive
screwdrivers only; Phillips screwdrivers may ke damaged or the screws will be damaged If the
wrong screwdrlver is used, ’ :

, ' 8-23. Service Aids.on Printed Circuit Board o

8-24. The A1 Board has two handles to assist when removing the circult board from the
| + Instrument. Two screws in the supporting bracket for AT must be removed befare the circuit board
j can be pulled out of the Instrument. The bracket also serves as a hext sink for diode ACR1,

N I . ] .
8-25, .The four controls on A1 are identified by the same names as shown in the schematic
g ‘c1agram. The three transformers on A1 have their terminals Jdentified by letters R and G for red
"', . and green, respectively, Transformer 73 also has numbers *18” and **20” to Indicate wire size,

}’. : | |
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8-26. REMOVAL OF A1 ASSEMBLY |

_ ‘ o
8-27.  The A1 Assembly Is held in place by two screws and a bracket on the rear side of Alin the
approximate center of the circult board, The two screws attach the bracket to an aluminum block

| mounted on the chassis bulkhead behind the circuit board. The bracket znd aluminum block

provide a heat sink for rectifier diode A1CR1.
; 3 1

. 8-28. The foliowing procedure Is recommended for removal of the A1 Power Supply/Regulator
_Assembly: : '

B }
a.  Detach the power cord from the ac outlet socket (matns);

i [ o o i !
TO REDUCE THE RISK OF ELECTRIC SHOCK WHEN DETACHING THE,
' POWER CORD, THE MAINS PLLIG MUST BE DISCONNECTED FROM THE
OUTLET SOCKET BEFORE REMOVING THE OTHER END OF THE POWER
CORD FROM THE INSTRUMENT, - )

b.: Diséonneét external de standby supply, if present, at DC INPUT connec:dr 2 or )5/16,
¢. Remove top cover from instrument, | |

d. Push BA‘.TTERY loégic switch lo'O,FF.

”e. Remove véntll?ted lclap cover (MP13) from the circuit board cohparlmcht.

f. Remove the two screws holding the bracket on A, The screws are visible on the back side of
the A1 circuit board. :
. ' i CoN ,
g Two handles are supplind on the top edge of the circuit board to assst in circult hoard
removal. Pull the circuit board straight up out of the chassis sacket with a side-to-side rocking

mation ro free the board from the socket.
' l}

8-25. INSTALLING EXTENDER BOARD FOR Al

8-30. The extender board (MP1) plugs im0 the puassks socket for A1, The circuit board Is not
polarized and can be fully inserted Into the chassis sacket in either position. The slot in the top of
the circuit board compartment Is offset so the A1 Assembly can be plugged into the extender
board in, only one position (with component side of A1 Assembly facing the front of the
instrun.ent, '

8-31. The A1 Assembly can be mounted:on the extender board and the power supply can be

operated when troubleshooting the A1 Assembly or the A2 Assembly.

I.WARN!NG' - s

- TO REDUCE THE RISK OF ELECTRIC SHOCK WHEN ATFACHING THE
POWER CORD TO AN AC OUTLET (MAINS) THE MILITARY-TYPE
) . CONNECTOR OF THE POWER CORD MUST BE CONNECTED TO AC LINE
- CONNECTOR (1) ON THE REAR PANEL OF THE HP 5089A BEFORE'
' INSERTING THE MAINS PLUG IN AN OUTLET SOCKET. .
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8-32. REPLACEMENT OF A'1T1, A1T2, AND A1T3 TRANSFORMERS

8-33, If replacing pulse transformers A1T1 or A1T2 or switching transformer A1T3, note the
~ _ location of the paint dol tusually white) on the original transformer, Install the replacement
transformer with the dot in the same relative position, The dot on transformers A1T1 and A1T2
should face the top edge of the circult board; The dot on A1T3 should be facing to.the right
(viewing component side of circuit board when the board Is held upright). .
I A

' 8-34, - REMOVAL OF A2 ASSEMBLY

8-35, 'The A2 Assembly Is located between the circuit board compartment for A1 and the
s backside of the front panel, The board is held in place by threaded spacers on two of the meter-
mounting screws and pushbutton switch A251 (RZSET/START) on the front panel,

x - 8-36, To goln access to this circuit board, the front panel must be .moved from the power
: supply. The panel is held in place by recesses in the two side frames, To release the panel from the
~ side frames, the screws In one side frame must be, loosened sufficiently to permit sideways
movement of the panel, The leftside frame (instrument viewed from front) s the easiest side frame
“toloosen, The panel can then be moved to the left far enough to be free from the right side frame.
The panel.can then bz lald forward to expose the A2 circuit board.
8-37. The A2 circult board can be detached from the back of the panel and th { panel can be
temporarily put back in place while troubleshooting the A2 Board, . ) Lo

/ | CAUTION

’ |
' : Great care should be 1aken not to short any terminals on cizcuit hoard A2 to
! chassls ground. Severe ins rument damage can occur. : !

8-38. THEORY OF OPERATION

8-39. The following paragraphs contain a detatled theory of operation for the HP 5089A Standby
Power Supply circuitry, The first circuit description, beginning at Paragraph 8-40, is of the chassis- C
‘mounted components that make up the power input circultry. The circuit description of the A1

Power Supply/Regulator Assembly begins at Paragraph 8-49 and the description of the A2
Indicator Assembly begins at Paragraph 8-83. All circuit descriptions are- referenced to the
schematic diagram, Figure 8-7,

8-40. Power Input'CIrcuit Opéralin'g' Theory (Chassis Mounted Parts)

8-41, Operating power Is provided by power transformer T1 which 1eceives a single phase ac
input from an 85V to 255V rms (48 to 66 Hz) or an 85V to 130V rms (48 to 440 Hz} power source via
AC LINE connector }1. The power transformer T1 has two primary windings which are connected :
in parallel by rear panel switch 57 for an input voltage range of 85V-170V rms ac. Switching S2tolts ./
alternate setting connects the two yrimary windings in series for an input valtage range of 170V-
255V, Two fuses, y 2 and F6, are provided for the primary, one for each winding, An ac on-off switch -
Is not provided, so the HP 5089A Is always on when connected to an external ac power source and
the line fuses are jntact. - ,
8-42.  Output from the single secondary winding on.T1 is rectified by full-wave bridge rectifier
‘CR1 and filtered by capacitors C4 and C5. The filtered dc output from C4 and C5 is then regulated
. by Darlington high-power NPN silicon transistor Q1. Bypass capacitors C1, C2, and C3 reduce
radiated rf noise from the switching regulator to an insignificant Jevel,

1 r




Model 5089A !

Service

! ' 1

8-43, Resistor R1 and breakdown diodes CR3 and CR4 supply a reference voltage to the base of
Q1 for a maximum regulated output of about +25V at the Input to dircult board A1, This output
voltage varies in direct propurtion (approximately) to the ac o de input from the external acor dc
power sources, up to a maximum of +25V, Transistor Q1 s capable of absorbing input power lne

- surges to prevent possible damage to the HP 5089A, *

8-44.  An external de power source can be used asan emergency power source, Two connections
are provided for dc input. Connector j21s for a +11V to +20V dc input and connector )5/)6 s fora '
+20V to +30V dc input, Diodes CR5 and CR2 prevent reverse current tlow to the external de
source when ac line voltage Is present, A slow-blow fuses used for F5and F3 to prevent fuse burn-
out by a current surge if the power supply switches to the dc source, For the lower input ~ange,
transistor Q1 s bypassed. For the higher Input range, Q1 ensures that the dcinputvoltage te.the A1
Board is not excessive, :

8-45. In cases when the rectifier voltage developed by CR11s not sufﬁcienllydhigh {the worst case
is 85Y @ 440 Hz), it [s necessary te make Q71 saturate in ordey to obthin a minimum drop. This is
done by injecting a current from pin 13 through R2into the base of Q1. With an input of 5V @ 440

Hz, the rectifier valtage Is typically 13 volts. Once the regulator starts up, 29 volis (approximately)is

avallable from pin T3 and this provides enough base current for Q1. The injected current Is
prevented from flowing back to the source by diode CRS,
| .‘“‘_ b ; ..ii _ : : )
8-46, : PthLr input needed for any particular opera]ling level thattery charging and/or dc output)
Is approximately the same, Input current: requirements {ac or dc) are inversely proportional
{approximately) to the supply voltage. A high inpu1 voltage decreases current through Q1; a low
power for the Al Power Supply/liegulator Board.
i i ' ) | '

- Input increases the current, The nominal +10V to +25V dc output from Q1 supplies afl operating -

8-47. Five fuses are mounted on the rear panel. Two fuses (F2, F6) protect the input power

cireuitry, Two more fuses {F3, F5) protect the external de power sourde and the fifth fuse (F4)
protects the.power supply output circuijts. A sixth fuse (F1), mounted inside the HP 5089A, Is

connected in series with the batiery,

8-48. Other chpssis mounted parts include the two sealed lead-acid batteries BT1,BT2, BATTERY

ON-OFF switch 51, dc voltmeter M1, and center-scale dc ammeter M2,

i

8-49.: A1 Power Supply/Regulator 'As's_embly Operating Theory
A .

U850, Inthe following discussion, all parts are on circuit board A1 (e;tcept Q1and XA1inthe next
paragraph) and have a prefix of A1such as A1C1, This prefix will notbe used in the following textto .

make the discussion easier to read and follow.

8-51." OQutput dc from power tegulator Q1 enters clrcuit board A1 through several contacts in
circuit board socket XA1, as shown in the schematic diagram, Figure 8-7. Capacitors C19 and €20
filter the input dc and bypass any internally generated rolse on the input line. This input goes to
the turn-on control circuit of transistor Q12 and to the LC filter clreuit consisting of L1 and C15,

8-52. Transistor Q12Is biased to turn on whenever the dcinput to A1ls first appiied. The current
through Q12 passes through diude CRS and supplies input voltage to voltage regulator U5, The

regulator delivers a +5 volt output that is filtered by capacitors C2 and C14,

8-53. The +5V supply Is used for operating power by transistors Q1 and Q2 and Eniegrated
circuits U1 through U4, Consequently, the switching logic circuits are turned on as soon as power
is first applied or after a power Interruption, ‘

+

b
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8-54, Filtered dc from L1 and C15 enters the center tap of Swilching transformer T3 and travels =~ '
through both sides of T3 and rectifier CR1 to choke L2, This choke has a bifflar winding with a

powdered {ron core. The two windings are connected in -parallel for Jow de resistance in the
output current path, 3

8-55. Drlver transistors Q7 and QB are both off and will not turn on hefore they recelve an Input
from transformers T1and T2, respectively. Signal timing and output amplitude from T1and T2 are
controlled by the switching-logic circults, A dc current flows through T3, CR1, and L2 to the
junction of C16, C17, C24, R17, and then through R20to the VOLTAGE SET contral, R19, Transistars
Q3 through Q6 also recelve power from this junction, . /

+8-56, Occasionally, a large surge may occur at the output of L2 when ac power is first applied. If
the surge causes breakdown diodes CR17 and CR18 to conduct, asurge s produced across resistor
R41, This surge Is ampliffed by U2B and immediately pulis thr DC ERROR FEEDBACK line high
th{ough diode CR20, : '

8-57.  When voltage s first applied across diodes CR17 and CR18, capacitor C24 starts to charge
through resistor R41 and the iwo diodes do not conduct unt}i €24 Is charged to a point where the
voltage across C24 is high enough to cause the diodes to conduct. When €24 first starts to take a
charge, input to U2B(5} goes high (limited to +5Y by diode CR19) and the output from U2B7) goes
very high, The DC ERROR FEEDBACK line Is pulled hiv*. through diode CR20,1 he charging of C24
and conduction by the diodes provides a short time delay and gradually allows the input to U2(5)
to go Jow and the output at U2(7) to go low, . o

8-58. When the DC ERROR FEEDBACK line is high, output pulses from U3 are narrow and do not -
drive the switching clrcuits to a maximum, thus ensuring a *'soft turn-on" Lo prevent damage to
transistors Q3 through Q8. After the turn-on surge passes, capacitor C24 fs fully charged and
~diodes CR17 and CR18 turn off so the output from U2B goes low, Diode CR20is reverse-biased and
the DC ERROR FEEDBACK line s disconnected from the oulput of U2B, Control of the DC ERROR
FEEDBACK line, by the feed-back circult of U2A, Is then restored for normal operation. Capacitor .
C24 has no funclion when fully charged.

3-59. . As the dc output voltage from L2 rises to maximum, diodes CR6, CR7, and CR8B conduct to
supply an input to pin 1 of the +5V regulator, The voltage supplied by these three diodes exceeds
the voltage supplied by Q12 through diode CR5. This places a reverse voltage on diode CR5 and
the current through CRS drops to zero and turns transistor Q12 off, This automatic control takes
over when the power suppiy Is first turned on or when Ing. at power returns after a charge interrupt
0CCurs, ' -

8-60. The CMOS astable multivibrator U1 has three outputs. The output at U1{13) is an
approximate square wave with a nominal frequency of 50 kHz. The RC timing circuit consisting of
capacitor C1 and resistor R1 determines the frequency of this signal. The other two outputs, from -
U1{10,11) 2re 160° out of phase with each other and are squarewaves with a frequency of 25 kHz
(1/2 of the output frequency at in 13). The phase relaticnship between the signals is shown by
deatizod waveforms in the schematic diagram, Figure 8-7. -

8-61; Resistor R2 and capacitor C3 iptegrate the 50 kHz output from U1, pin 13. The resulting
waveform is similar to a triangufar wave with the positive peaks slightly delayed from the positive
going edges of the squarewaves from U1(10,11). ‘

8-62. The integrated and delayed 50 kHz signal enters non-inverting input pin 2 of voltage
comparator U3. An amplified and filtered dc errorsignal, from U2(1), enters inverting input pin 3
of U3, The output at U3(7) is a serfes of positive pulses with & 50 kHz repetition rate.
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8-63. The pulse width of the U3(7) output is controlied’ by the amplitude of the DC ERROR
FEEDBACK signal to increase or decrease the drive to the switching circuits, The pulse width is
narrowed to reduce the drive to the switching circuits, and is widened to incredse the drive to the
switching circuits, The DC ERROR FEEDBACK signal Is derived from the de vutput from choke L2

via error feedback amplifier U2A.

8-64. The current through R19 and breakdown diodes CR21 and CR22 establishes a positive dc¢
voltage at the junction of C13, R14, and R18, This voltage changes with any change in dc output
level from L2, The ouwtput de from L2 tends to rise slightly when the battery gets a full charge, and
tends to drop if the battery requires a large charging current. The voltage at U2A(3) will rise or fall

according to the output from L2, The Input to U2A(3) and the +5 volt regulated output from U5 are

compared, amplified, and filtered by the U2A circuit to appear as the DC ERROR FEEDBACK signal -

3

at U2A(1) in series with resistar R42,

8-65. The DC ERROR FEEDBACK signal avcmgc level s approximately +2,5 valts and shliltS in
level to compensate for errors in the output voltage when the circuit fs functioning normally, The

., DCERROR FEEDBACK signal line s highly filtered and free from power supply nolse. Thissignal is
* “-derived from the output voltage, via U7A, to control voltage regulation, output voltage, und

8-10

maximum current.through current limiter Q9. . -

© 8-66. If'the DC ERROR FEEDBACK signal to U3(3) is high, the: time interval between tha points

where the triangular wave crosses above and below the level of .he DC ERROR FEEDBACK signal fs

short and U3 outputs narrow pulses, if the error signaliis below the average level; the time interval

is longer and U3 outputs wider pulses, - ' :

1

*8-67, A push-pull input s provided 1o the switching transformer, T3, by a repetitive cycle which
_originates at the 25 kHz outputs of U1, The squarewaves from U1(10,11) are buffered by transistors

'Q2 and Q) which are alternately wrned on and off by the squarewaves, When Q2 conducts,
~ NAND gates U4C and U4D are enabled and Q1 s turned off to disable gates U4A and U4B, A pulse

from U4A wrns Q3 off and ohe from U4B turns Q4 on. The pulse from U3then passes through U4C
and U4D to produce negative fnput pulses at the base of transistors Q5 and Qsb,

8-68. Transistor Q5 turns on and QB turps off, The current pulse through Q5 induces a current
pulse in T2 to turn transistor Q8 on for the duration of the pulse, Capacitor C10 stores the current
pulse through Q5 and is partially discharged by Q4 during the half-cycle until Q2isturned off and

. Qtisturned on, The charging of C10 prevents a high d= current flow throughT1anJd T2, Capacitor

C10 remalns charged to a nominal average value of + o volts, but may be as Jow as +0." volts for a
low charging current or as high as +14 volts with a high charging current, o

8-69. Thé situation is reversed when the squarewaves from U1 turn on Q1and turn off Q2. Gates
U4A and U4B are enabled and 4C and U4D are disabled. Transistor Q5 Is turned off, and at the

- beginning of the naxt half-cycle Q3 s turned on. Current through Q3 and T1 Induces a current

pulse to turn on Q7 for che duration of the pulse, Note that transistor Q4 oplytuins offwhenQ3is
turned on, and Q6 only turns off when Q5 s turned on. At all othar times, Q4 and Q6 are turned
on, providing a current path to ground, ' ' _ o

8-70. This com:pler_es one cycle which keeps repea-ting:; to provide the push-pull input to

transformer T3, and the resultant de output from CR1. Bridge rectifier CR1 Is connected for full-
wave operation and Is not used as a bridge, S .

8-71.  Output current delivered by the rectifier s determined by the width of outbut pulses from

U3, The rectified outputs filtered by choke L2 and capacitors C16 and C17. Capacitor C16 bypasses
rf nolse emergiry trom switching transformer T3, and capacitor C17 smoothes the dc outplt.
Inductors L1 and L2 keep ¢f nolse confined to the switching transformer circuit.

t

Voo o 0 . ' : o
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Q3 and current-sense resistor R20, As the current Increases through R20, transistor QY gradually
turns on until the maximum current reaches about 2 amperes, Collector current through Q9 then
begiiis to pull the reference voltage high through diode CR23, The change In the reference
voltage [s sensed by U2A, which ralses the amplitude of the DC ERROR FEEDBACK LINE to reduce
the width of the U3 output pulses just enough to limit additional increase In the output current,

. ) ' /
. | 8-72,  Maximum output current for battery charging or in external load Is controlled by iransistor

8-73, Current regulator output is divided into three different paths. Gue path. Is through

) . A1P1{13) for power input to Indicator Assembly A2 (discussed later), A second path Is through

. ', series diode CR24 tu the front-paned meters and back to the battery disch irge contral circults, The

- - second path then continues through rie confacts of DROP QUT relay Ki to DC OUTPUT Jack )3,

The third path goes through CR24 ar,.d ammeter shunt resistor R22 to BATTERY switch 51, Reverse
current flow into the battery charging circuits of the HP 5089A Is prevented by diode CR24,

8-74. When a low dc input voltage ++10V to +11V) Is available to the A1 Board, Q3 and Q5
operate at nearly 50%. duty cycle afiur power is turned on. The average dc voltage developed

- across C10 rises and as a result, ihe voltages avallable across the primary windings of T1 and T2 are
' not sufficiently high. In wrn, the available drive for Q7 and Q8 Is inadequate and they do not
switch, Since the regulator circuit is not switching, there s approximately zero volts applied from

. CR1 10 the gate of Q13, Q13 conducts, causing Q14 to saturate, This raises the voltage on the DC
'ERROR FEEDBACK line on the cathade side of CR20 which in turn reduces the duty cycle of Q3
and Q5. The average voltage across €10 s thus reduced and gradually more drive becomes
avallale at the bases of Q7 and Q8. When Q7 and QB begin switching, a negative voltage fs

* applied to the gaie of Q13, Q14 and Q13 are now cut off and normal laop control Is resumed,

8-75,  When BATTERY QN-OFF swilch,51 Is ON, charglng current passes through shunt resistor '
+ R22 and or.e DPST section of $1 to battery fuse F1 and the positive battery terminal. The second
. N DPST section of 51 is not used. The battery negative terminal is connected 1o circuit board

commea by one set of contacts in DROP OUT relay K1, . ‘ '
L . ¥ ) ! ‘
8-76. The DROP OUT and WARNING circuits consist of aperationul amplifiers U6A and U6B,
transistors Q10 and Q11, and dc relays K1 and K2. With power applied, diode CR25 and capacitor
C25 plus resistors R25 and R26 form a regulated power supply of approximately +11V for U,
Resistors R28 and R29 also divide the +11V supply to produce a nominal seference voltage of about
~+5V for the inverting input of both operational amplifiers, Negative ousput from tha operational
amplifiers turns transistors Q10 and Q11 off so DROP OUT and WARNING relays K1 andK2arenot
[ activated, : 1 ' o
! , 8-77. The DROP OUT and WARNING circuits can be preset to operate at a certalp voltage level
by potentiometers R30 and R32, which are part of a voltage divider circuit across the dc Input
supply to these circuits. The controls are sét so the center arms provide a positive voltage to the
non-inverting Inputs of USA and UEB. When this input s high enough the outputs  the
| operational ampliffers go positve, o =
| -
I B-78. Potentiometers R30 and R32 are preset so the outputs of UGA and UGB are norm.ly
' ' pasitive, turning on transistors Q10 and Q11. When Q10 and Q11 turpon, relaysK1andK2actuate -
~and'thelr contacts make the connections shown in the schematic diagram. Relay K1 internally
connects the negative side of the battery to the circult board common and activates the control
circults for relays K1 and K2. Relay K1 als. connects the positive side of the battery (from CR24
cathode via XA1) to the DC QUTPUT connector, J3, Relay K2 contacts are open, the BATTERY LOW
warning light is off, and an open circuit appears between the rear-panel terminals to whichan
external alarm circuit may be connected. ' ; '

i

' o 879, The center-scale dc ammeter shows battery current by a poshiive indication when charging
or a negative indication during discharge when relay K1 Is energized, The dc voltmeter shows
output voltage to any external load attached to the DC QUTPUT connector,
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stand-by power supply, Automatic battery ‘charging starts at a rate determined by the current
limiter, the fegulated output.voltage from the limiter, plus any residual charge in the battery, The
maximum charging rate Is approximately 2.0A at the start and then tapersto atrickle-charge when
the batterjes are fully charged, ,, o '

8-80. Connecting an pxiernal power Soarce will turn the HP 5089A on, ready to fur ction as @ ‘

8-81. f external power falls or Is removed, causing the HP 5039A to supply standby power, the
bane:y #Hl discharpe to -0pply power for the external load plus power to the DROP OUT and :
WARNING circults until the charge Is nearly exhausted, At this point, preset by WARNING control
R32, the positive input voltage to U6B{51 is too low for U6B7) output to remain high so U6BI7) goes
low. This turns “ransistor Q11 off to de-cnergize relay K2. Contacts of K2 turn on the BATTERY
LOW light ired LED) on the front panel and close the circult between the two LOW BATTERY
WARNING terminals on the rear panel, . | '
8-82. The battery will continue to supply stand-by-power until output voltage drops approxi-
~ inately 1 volt lower, At this point, preset by DROP OUT control R30, the posftive input voltage to
U6A(3} is tao low for the U6A output to remain high so USA(1) goes low, Transistor Q10 turns off to
de-energize relay K1. The contacts of K1 disconnect the battery from the load and fram the DROP o
OUT and WARNING control circuits. All front-panel lights turn off, but the rontacts for the rear-
panel LOW BATTERY WARNING terminals (for an =xternal alarm) remain closed,

v ' ) i

8-83. A2 Indicator Assembly Operating Th'eory_ . o

8-84, In the following discussion, all parts are on circuit board A2 ar}d have a prefixof A2, such as
A2C1, This prefix will not be used in the following text to make the discussion easier to read and
fO"OW. . B 1

8-85. The A2Indicator Assembly circuit board is held by the mounting screws for the front-panel
;' meters, Added spacers over the screws plus the RESET/START switch (1) support the circuit board
behind the front panel so the green (D51}, yellow (DS2), and red (DS3) LED lights protrude through : ‘
- the panel to show CHARGING, CHARGE INTERRUPT, and BATTERY LOW warning indications, =+~
respectively, J '

, 8-86.  Qperating power for the A2 Assembly comes fram the regulated output of the A1 circult
= baard thraugh XA pin 73. The A2 Indicator Assembly has four external connections via four wires
L soldered into holes in the A2 circult board, - "

B8-87. A black wire connects circuit board comman to the chassis. Power input comes from a pin
on XA1 through a wht-red wire. The orn-wht wire from sccket XA1 supplies power for the
BATTERY LOW warning light. A fourth wire twht-blk-yel) comes from the negative side of the
battery. ! - ' ’ ' ' S

- 8-88. .The fourth wire permits the battry to be used for an nergency power source provided
. the battery Js fully or partially charged and able to supply an vutput for a limited time. Ifthe =~
BATTERY switch (51) Is turned from OFF to ON and the front-panel RESET/START switch {A251) s '
‘pushed, the negative side of the hattery is connected to circult board comimon, This is the same
switching action as that obtained when DROP OUT relay K1is actuated. The relay control circuits
also recelve operating voltage and will control the WARNING . | DROP OUT relays until the
battery s discharged. y ‘ ) e

i 8:89, When the HP 5089A is first connected to an external power source o power returnsafter an .
interrupticn, the green CHARGING and yellow CHARGE INTERRUPT. lights turn on. The red R
BATTERY LOW warning light should be off, . . ! : N ’
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8-90,  When power Is applied, the flip-flop’ circuit consisting of UIA and U1B supplies a high
‘outpit h}ppn_UML‘lJ and a low output from L11B17). The high level (about +28Y) from UTA{1) turns
the CHARGE INTERRUPT light on, The voltage from the A1 circuitis divided by R2and R3 to supply
a nominal input of +5 to +7 volis to the noninverting Inputs of UTA and U1B. The output from
UTA(1) pravides a voltage at the inverting inputs of bath aperational amplifiers. The fnverting
inpt at U1B(6) is reduced by resistors R8 and R7 and is positive with respect tothe i catpin5 5D
the output at U1B{7) remains low tabout +.8v). '

891, Reslstors R6 and R4 réduce the positive output from U1A(1), and capacitor $3 inircduces a
time delay while being charged through resistor R4, This results in'delayed input voltage 12 the
inverting input at UTA(2), The delayed voltage Is negative with respect to the inputat U1A(3) so the
flip-flop does not change state. P C '

8-92. The output at UTA(1) remains high so the CHARGE INTERRUPT light remains on, Pushing
RESET/START switch 51 pulls the inverting input at U1B(6) low., Output at U1B(7) goes high encugh
to force the input dc at U1A(2) higher than the positive input at U1A(3). The outputat UTA(1) goes
low. The yellow light tums «  ad the inverting input to U1B(6} Is held low by the output from
UlA, ‘ * :

1

8-93. BATTERY REPLACEMENT
8-94. Precharging Replacement Batteries

!

8-95.. ' New batteries from the factory being used as replacements must be precharged before
being used In the HP 5089A to ansure that the voltages of the two 12V batteries are balanced. In
normal instrume at use, the two batteries are charged In serfes. If the battery voltages are not in
balance, the charging current will reduce to a trickle charge when the float voltage of the higher
voltage battery Is reached, preventing the lower voltage battery from reaching a full charge. To
ensure proper charging during normal use, each 12V battery should be precharged to the seme
voltage level before being installed in the HP 5089A., A precharge should also be done on any.
battery which has'heen stored for an extended period of time {approximately four months)
without being charged or discharged.

8-96, Before Installing new batteries in the HP 5089A, each hattery should be precharged for 24
hours from a dcsource set at +15,30V £,01V and current limited to 2,0A 0.1 A, The two batterjes
may also be charged in parallel with the current limiting set to 4.0A £0,2A. DO NOT precharge the
two batterics in serfes, o :

CAUTION N

The hatieries should not be charged in an inverted position (battery ; )
termirals facing downward). (harging the batteries in this position may
~ force: venting of the electrolyte which may cause workbench damage and
possibl.- sersonal injury. When in use as 2 power source (battery discharging),
the batteries'may be used in Jny position,

1

’ S 8-13
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;8-97". - "Bié;ltery Replacement Procedure

§

8-98. The following precedure is recommended when batiery replacement becomes necessar .
1 The batteries and battery case are removed as one single assembly before the individual batterics
' . arereplaced. . , : . '

' ! ,
b .

| ' WARNING ' . L

. THE BATTERIES AND BATTERY' CASE WEIGH ABOUT 35 POUNDS
'AND CAN CAUSE INJURY OR DAMAGE IF ACCIDENTLY DROPPED,
THE BATTERIES CAN ALSO DELIVER VERY HIGH GUTPUT CURRENTS
THAT MAY CAUSE A SEVERE BURN IF ACCIDENTLY SHORTED BY
JEWELRY SUCH AS A RING OR A METAL WATCH BAND, TEMPO-
RARY REMOVAL OF FHESE JTEMS IS SUGGESTED BEFORESTARTING
'ANY SERVICE PROCEDURE. USE A WORKBENCH WITH AN INSU-
LATED SURFACE TO, PREVENT A BATTERY SHORT CIRCUIT, - S

| :
i

CAUTION ] - S

The batteries ccntain sulfuric acid 'and are designed for, maximum

reliability and safety in this Instrument. Use exact replacement batter-

fes only, A substitute battery may have electrolyte leakage ciused by !
venling which may cause instrument damage and possibie personal '

infury. . ' 3 Co

~a. Disconnect the power cord from the outlet socket (mains),

S iWAaNINa o -

* TO REDUCE THE RISK OF ELECTRIC SHOCK WHEN DETACHING THE
. POWER CORD, THE MAINS PLUG MUST BE DISCONNECTED FROM THE = -
' OUTLET SOCKET BEFORE REMOVING THE OTHER END OF THE POWER

 CORD FROM THE INSTRUMENT. ' . o ' !
) ‘ ‘ ! V! i v -
b. Remove top instrument cover and push BATTERY switch to OFF, Disr‘:onncct all connectors
r and connections to the rear of the instrument, : :

, ¢ Disconnect all four plug-on battery connectors, Dress or temporarily tape wires tohold them .
) out of the way, o o I,

!
' .

d. Invertthe HP 5089A on a manual or flat board thick enough tbsupport the instrumenton the
battery case, Remove bottom cover, oo ‘- J
e. Thebattery case is attached to chassis by 14 screws on the bottom of the chassls. Remove and
v + save ali of these screws. ; . o : 1 '
f. ' Lift instrument up and off of battery case and batteries.
|) J 1 ‘ I} .
8- Note location of silicon rubber sheets (cemented on chassis) for each battery. These rubber
_sheets and four others, cemented inside the batiery case, compensate for mechanical
varjations in battery size and must be reused during reassembly of the battery case and
batteries. SR ' 3 Lo ' ‘
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b, Loosen three screws attaching back cover at each end of battery case (six screws total). DO
"' NOT loosen three screws in cénter of back cover, L

+ '

I, Loosen three screws attaching top cover at each end of battery case {six screws total), DO
;- NOT loosen three screws in center of top cover, | - - - :
- . P B R : .
J. Remove and save nine screws attaching front cover to battery case. Remove froni cover,
. cable clamp, and short battery jumper wire, ‘

insta!leq. :
1

| © .. jcAUTION

Do not incinerate or mutilate the dld batteries as they may burst or release
toxic materials. Do not short circuit old batteries; a severe burn or fire could

-, result from a short circuit. !
. Replace frant cover, cable ciamp, battery jumper wire, and pine screws removed in step |,
. 'Tighten the three screws in the

© cover loose, , F
. ’ . . ! i .
m. Stand battery case on endona thin spacer that s smaller than the end plate and tighten nine
screws around the bottom end. Repeat pracedure with battery standing on opposite end,
The rubber sheets, in battery case; are compressed by this pracedure,

3 3

"n. Place battery and case assembly on a book or fiat board in the same position as step d just |

after lifting the HP 5089A oft of battery case and batteries. The silicon rubber sheets must

. remain adtached to the top side of the instrument chassis, v ,

0. Invert the HP 5089A over battery case and batteries. Replace all 14 screws (removed instep e)A' _

to hold battery case in place. Install bottom cover.
i ! ) ‘ REN i ! ‘ ‘ | ‘
p.  Turn Instrument right-side up and reconnect the batteries, L
_ : ARt | |
. 9. Push BATTERY 10ggle switch to ON and replace top cover, All three fror: panel indicator
‘ lights should be off. o o - ‘

r

£

Refer to prucedures in Section # Installation and Section Il Operation to begin using the

instrument. , P : \ !

Voo . N S A Madel 5089A
‘ ; ~ Service

o k., -Replace batteries in battery case, Be sure the rubber sheets are in place when batteries are
. | i :

center of the cover, Leave the three screws on each end ofthe .

i
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Figure 8-2. HP 5089A Rear View




. ! ‘Model 5089A
\ ! " Service
i
. i
. 51 AV BOARD ps‘semmv ‘ re
H26/HR l/H ™ pnaariadie BN el )

;‘2 :." _.\'.;.-\I . T s . "'. BT\! A

1‘ i‘ e H 1 ot
i
il f
j . F !
L
Co i
T
. ‘ cR T
SEE VIEW A | |
T
, I
’ y MP20
CRS = TOF5
‘MP36 THICK RED -
. TO XA116-1275-12) s B N ,
RD/WH T "
‘ TO XA1 1-4TF —"~ ' ’ . J
RED' " :
L cRe / ’
o . TOF3
: ‘MP24 GREEN J
, I I 4
L VIEW A , k
) - Figure 8-3. HP 5089A Top Internal View (AT Compartment Cover Removed) v
, ) oo ' . Y

r . ' ’ Ly




Model 5089A . e
Service o : ] ' ’ ' ' ‘

i | [
: i
' [
%___,_ CRS
. L e [ MP38
} ! ' C -,
' ! } ' " " »
‘ .J’ L] .
f D 1
: @ ™~ M3
o H33 -")
C | O}~ s
| N b
/ H1Y ®-““ H28
b
. i I
VIEW A i ' o VIEW B !
! J ! l
. ‘ " |
‘ ©. SEEVIEW A ‘ .
! ’ . BEEVIEW B '
‘ :d i
) . Iy ‘:1 R . . R
HIBHN | IR/ "
u.nn»'t LI LaR G 1Y IIIM;RH LY
g 1
‘ o ! “‘ l

g MP18 ' '

[N ! i

I
' ¢
1 )
MP3 PR
!
3
!
! ; !
- @
. {
1 . [ R ) = :

: ) Figure 8-4. HP 5089A Bottom Internal View

i .
) . '
{ ¥ e .
. . . !




Mode] 5089A

E | ! _ ! Service
o '1| I | |
' i
\ '
]
: .
' '
‘ '
i
|
]
il
b . 1
.I 1 '
1
L]
‘! 1
. 1
: t
' !I_ ' 1
!
)
_I ,
e
. ‘l F_ : I
. 11 \‘ i
) .
f I‘]' :' ! ! '
Lﬂl‘ ! . \ |
‘:\ N |
. | ‘|| ! )
I i
\ "y 5
o
Ly '
ot
[ 1
Y
i"l f i
I‘I ¥ '
..‘ii b |
A
‘-F‘ ‘ l X
) . L
I
. o . )
3
3
(I !‘ 1
!
PR ' I
.! i
€
' IR
I
. . ) !
o b ‘ : I : 4 )
H ! . ! ' 1 ' ‘. i M‘ 1 ' '
o i ! : ’ ‘ . ' ! o L ,: I N
. , ) | : . . . ' f"-.ili.l ]! i
| ! S W _ , ! " ' . [ j
1 i S ! i ! . A" ) P : Y !
- i B ' L . N "
Y, ‘ 1 S ' .Figure 8-5. A7 Power Supply/Regulator A‘s‘semb!y !
. 1l 1 . . T :
" : 1 ' ! !
O !

H : ' o R 8-19




‘Model 5089A
Service

'05089-60002

,  COMPONENT SIDE |

' ‘, P ’.. L B ! -.r EE RS REERE i
' ' ' '
1 i‘]’ l V-.,,_ R
I ‘ s i
C '
. i
. \ | '
i
o
%
1
| , !

H

' £

P A

i
i
1 I | .
\ . 3
1
' <,
- h
N oo '
|. CIRCUIT SIDE |
i i : .
t

t
- o]
A2 |
. ‘
1 '!.‘

. Figure 8-6. A2 fnd;‘catorAssemPiy
820 ' - "




!
r
.
;
1
)
.
i
1
)
!
. <
.| i
b
\
il !
I ,
1
i
.
1
;
‘ :
[
i
t
LI}
J‘l
\
1 [}
i
'
i
N \
;
3
| !
i
i
|
)
'
; ]
. !

1
i i 1 ! 3
{ ]
yo !
H |
. i ; i
j . i
I
I .
\ .
. [
! 1
. \ )
1
\ E b
, , :
I i
! 1
il I
\
. ]
[
: ]
: 1
!
;
‘ ST
y [}
¥ ) \
‘ ] ' -
] 1
T '-! b }
Py ’
3 i y
\ , ; '
. . . v
'=_‘ . ) ! ' J i oy
I
) Y 1
. ; 1
o !
Il | ! , 1
' '
: | ' . .
; I
i
|
i
H ' [l
\
. !
i ;
1 " .
| .
b : [ .
. b 1
J
; 1
1
P 1}
! |
]
) ' |
H 1
, 1
ol !
| , ,
3 1
l}] [ X .
1 P . .
; ;
i v )
’ H
% -
' ' N ' i 1
4.
1
f \ ! i

, o o | \ : \ Lo o . Madel 5089A

1 . : | : . . 1 : . : . '
RRES _ . | ‘ ot - ' Service
f , : " ' . ) t . o . ] ) :
, . o ‘ ) " vy ' ! ) o
e ; L] POWER SUPPLY AND REGULATOR ASS5Y, HR PART KO, Q50R9~E000) (SERIES 232} !
; i — - — e s - —_— e Hyl, - - — - =
; ) [ : . I . ) R o - 1 ) '
i . VR : N C rio ‘ . ;
1 : : 1 L :
! yoe egr : i ke c ' S e
Ao [ P2 I - I .
i 1y ~Rov . | o~ N RED
y LUEL T : P T —
) f ! Ci} L t : ni |
C o > 1ol ! KEQy ‘
/ roe Tneut g ‘ - : ) _ o g : : AN 2 Nr .
Ul | Stee o | | T e . cer) |
‘ 20y-qo¢ [ ; i : 1160 ' b e raRrTehy=® .
WHTAGRA T . ) ' L T 3 it ey e
€l Ot I L1 . I TURN~ON [EN 44 i £t [ |
o R poge 3 | s b - S I ~3, ' | PcONTROL™,, ! ne
i S P wa ST ; ¢ . [0 19
i fi-l: T r;"_'-zc :mmn ” N - : K . . '."" r-:-:-m |
L LM E }“""“;}, - o < tacoe €24 e
) : 7000 ‘ : o o T 0 ske v e,
‘ L L : : NOTE & ]‘ t ‘
i . } , »—)‘. ' an v )
if i
WHEIBLKICNA 21 sz bt (-illlll-))-—— ' .
‘ _ a23to L :
' ’ q L T LAl B1Z h2v " "
l Lain |, ' | [ Reen - . AR ‘
B - . v , 'llll—»-——
ooe s AL |
u“ . | a4 l
. ' ] LI N N i
; y 2K R4Q P ; )
—a ' ! ga,
| uu;r; A 2
' r : T : e aay 3,
i (Y 82 R
R SR TR X ! Ne :gs FeE BuTrd
) "".l, O 2oemd 1 c !
' rl P L Ly i gk i ' : 1] G 32V‘.il\’: .
; ’ ) oy . P . ¥
. : o af Jenau . ! : v, oM e Lo -
wes ccop e ERROR FEEDBACK S
R R . % 7 ANPLIFER/FILTER L~ ! '
‘ 100 Y by B :
1 . . ’ : o i :
) \ H : ja } ‘a4 ! :l ! it cl3 .I’l = | i ’ ’
Yy —E . P ! ’ i toe ' T : : m
N b : . : ] . )
; ) : f [ 2L P : 4 -
s i : ' - o t  lentsarnsren ), TLOWBATTERY!
i e ' v N .‘r;l'& S IR # v | " vamming
) . _ . b . " J MARNING ) .
1 L3 T o TR " ] ms BARRIER i
o i . Tl : N - PrYvIS 7a O o MUTIBLK/RED BLOCK ‘
. [ . i 1 . T ’! ; ‘:olol'i .cog.:.- A oy , ,
) TN I7 , ' S : 2 (ORI I !
T ) : 1 ' ! i K * 3 7 J
; S by dms ‘ '
f L . ; L s
} . . ! v L A iR fhacfarn @ | ‘ : P ‘ Dt T ‘ , ~
a0 , . P o : A 0C ERMOR ) i ; r—r—— ) : L v ‘
T T S ot Ve peroasce SRR " .0 B A TR A S R SR [ Co
- - -I-u- - - - - — - - - - - - - / ' v . - - - - N, - - - N o !
. . : ‘ S ) L k ; 1 . Co T : g
, . ‘ ; ‘ . : L ‘ ; . : ‘ PrO | : : .
. : : o . . ' N " WATIRED Y-.-...-......J-........-..-.--—_.—.--.-_._-.; _______ - Al , : v
‘ o i . ' ' . . ' ' o A2 [NDICATOR ASSY WP PART ho, CB089-60002 LSERIES. 2332) QAN /T , '
H . ; i B 1 - i : i . L ' ; - _— ) | - ” ‘ \ P
. ‘ . . ‘ : . o —— — - L ‘ ,
' ' : . ' h ! P -7 FYOR - .
. ‘ : : : L + h e
NOTES : ‘ REFERENCE DESIGNATIING " TABLE OF ACTIVE ELEMENTS ! L ::.( € : ? L R & .} '
b REFERENCE DESIGNATIORS WHIHN Ths Chasus 1 ALAuse~My | A Aknembly CHABELS AV ASBEMULY A ASSEMBLY ‘ : $"'° LA v ":na 7 ' :
ASSEMINY ARY APEREVIATED 4ot = -+ ~ ' : - - - o - g .
ASSENILY NUMIER 1O ALBREVIAYION hre 2 Crot o Aeterence HP M. Retsrpnce He Wy Relerence He N, ‘ - + .
; ) I ) FOIN COMPI L TE DESCRWT DN E;‘a?a E:"J'” :‘?Lﬂ Comgnator | PatWo | Paio | Dengnator | PartNo ! PariNo | Designetor | Paribo. | Peribo. | ‘ T L [ S ) [
. ‘ 7 UNLESE OTHIBW IS IND CATED 1 one Lih: 5! ar ¢ | ooz | oazsas [ e 1006 07O | VaYaER | DSt 19500485 | BOA AL ‘ Ca,) At — ’ A .
; PUBISTANCE IN OV, |08 cr ot :;” Vooronts | inies CR? CRY | 160t 503 | Eame oRs’ et rinein 1 P AR M . . .
CAPACITANCE 1N LICROFARADS w2 B4 <R3 I QN2 | Bame Cr3-Chire £33 TONQRG | RGRT-418L st - D (455 : . ,
tND\JCIAM’._i 1N MICPROHENHIES I‘ Qt ™Y ; ChE WoHobhd | Bame cag CRY ut 10260046 ! (LA L1 @ H NE vt »‘ Pl R H :
' 3 HELAYS SHOWN IN ENERCIZED PUSITION N ure €3] IOLII LAY RS TR ’ Co ] v NSy o : '
' - A . . . ' I vt oo | : . .
R 1 e A (e 2 LRSEIR e, | a | CEeEE) , . Qpg | o
. :mrc»s:nm AN ST P Tl : W13 It theimn o taFamahy , ' AT Cam | vz ceds | Thelace ‘ ' -, e 1 : 0 Ol
b 1 (3 oo [ ~ g, ' ot o 0 ‘ . ‘
BOV-PICY 14 dn6 HE) BEV- 10V 148 Al by} ) i : ! E:;: CHI8 [ 19073200 & ome I . . L I CE ' ! 6 @ ! 1
AC INFUT HANG A [FHINFUT WIREINGS th PARALLEL) | : . ' ' oy yous onea | game . - -— - ==
; . . ‘ ot 0 : i 1
; CHYI VIR GALG | Bare . ) o : ' g, .
\ . , . CRML MIOT-06E2 | MR8 v ‘ , . . : )
. . | CRD apezoore thoa | v o
I o ; | GV €7 121 ISE 04T | INTIITA ; ! ' . '
: I : . : Q3. G5 0% | WAsY OFét | FRIOTA . : i ; . ‘ "
' 0408 IRSL0BTA | Bame . . ! $
| ! | cree 18340748 | ThRID \ : )
) L Gro Qe HLL00TH FRIORIS . ' . . )
' i } i qt tBAE ONIT  PHAE . ) . : : ‘ ) S ] f ;
' : \ : Gté lBM-OOMI Bare ' : ) ) :
i uY, YO0 | COMMIRF o . ! . 2 . . : ' .
1 | Uz us BPE-OHL ] LA . , [ ' . S
; u3 tbegoes | upcanic [ ‘ : , ‘ T : ) . ‘
! , | s H0s¥ | aaran | S . 1 ‘ ‘ ; : ! : . |
\ i : s T4 | LMAOSK . . 1 ; : :
! ’ L ‘ ‘ _ Figure 8-7. HP 5089A Standby Power Supply .

| " | v ! | ' ‘ ] ' S L ! o ‘ ‘ (A1, A2 Assemblies and Chassis-Mounted Parts) ' o
‘ L - ! - S ' - ‘ : D L Schematic Diagram

- | ! : : : ‘ ‘ ‘ f ‘:;!. | o ! : ‘ . o ot - 8-21




! ' i: Z L : R vl . | 1] ‘ o I [ ] bnml\ \‘ 1 I Iln u v || ..I‘ i [

, ‘
; ; 1 :
_ : , , , .
- T 1 ' !
= ; i '
T ' I
. . H ' b
r ' Y : ! -
, o \ )
. oo ' o ;
_ |‘I i . ! Y
v 1 L '
i , ; Lo . I
B I <k .\ ' H '
. : 1
. . ,
i : i [ ! .

i . ) ‘ . . ‘
) ‘ _ : i _ ¥ nn

|
1
[
ol ‘ ',
[ l
Jum




I o

) ) ‘ : . ! t . '
. 'MANUAL UPDATING CHANGES CHANGE DATE: Decembier_ 5, 1985
' ' o Y ]

1
t

® N M % MANUAL IDENTIFICATION * # *

*
i | . . o . 1 .
: R ¥ ¥ MANUAL UPDATING COVERAGE® ¥ & #  » Instrument: HP 5089A *
; S S L L BT S - ' Standby Power Supply *
¥ This supplement adapts your masnual . # Operating & Service # ,
* to Instruments with serial numbers * # Mapusl . .
¥ prefixed through 2550. @ - LA ‘ o ‘ "
.k g : o * % Manual Part No: ., | 05069-90001 *
LR BE BN BN BN BN 2N 3N 3 ) ]l L2 % 3N I E ¥k N ® Manual Microfiche: 050569-90002 #
, ' ' o ' * Manual Print Date: November 1985 *
Bl : i " x

SRR RN R KRN E R R NEDE

Py
b o 1 ‘ oo
ABOUT THIS SUPPLEMERT . - L
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- Page 2.8, Installation: |

1
|

- , v \ . |
"' MANUAL CHANGES MODEL 5089A (05089-90001)

Lo

SERIAL PREFIX OR : R ! _
SERIES NUMBER | : | CHANGES -

p o

i Cy

' 2550

y

2550

Pnge 3-7. Operationz

Paragraph 5, CAUTION:
>Delete "(instrument sitting on its rear panel)".

Paragraph 4, CAUTION:
>Delete "(instrument sitting on Its rear panel)"

i

f-} C ' ’ I )

: 1 ‘
Pages 6-8/6~9, Tible 6.4, Replaceanle Chassi° Parts:

n550

1

>Change BT1,BI2 from 1420-0310 to 1420-0347 BATTERY LEAD—ACID -

SEALED 1.2V 14,4 AMP HRS. | ,
>Change H11'quantity from 38 to 2. ’
>Change, H22 quantity from 54 .to kg,
>Change H26 from 2680-0103 to 2680-0301, Qty 36, SCREH-HACH
10~32 .5-IN-LG FLARGED. |
>Delete H31, 3050-0002.
>Change MP15 BATTERY FRAME FROM 05089—00009 T0 05089-00020. )

">Chnnge MP16 BATTERY BRACE FRONT from 05089-00010 to 05089-00022.
'>Change MP1g BATTERY BRACE REAR from 05089—00013 to '

05089-00023. ‘ ' A
sDelete, HPEB H320-0002. - ' ' ‘ ,
! . i i .
NOTE | | o
A retroft kit (P/N 05089-60004) is available to
allow instruments prior to series 2550 to use the
new battery. K ! ‘ !

i

Page 6-11, Figure 6-2. Battery lase Parts: , . -

2550

2550

' Fage 8—18. Figure 8-4. HP 5089A Bottom Internal View i y

. >Change MP13 to MP19. . L o o

Lo
i

- dDelete’ H21/n34 Battery Hold-Doun Screus (5 Ea) in top third
‘of, photo, ' '
>Delete’ H31 Washer and reference designation in top right
drawing and in left side of: photo.

" >H26 Screws, 9 each in. center of photo, " have;been replaced "

by Hex-Head Screws w/Hasher. :

e E
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' Page B-21, Figure §~7. HP 50894 Standby Power Supply: o !
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