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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.
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from a ”rnaster" supplv,

1-2 Thls powér. supply. Ptgure 1-1. is completely ' d Parallel and Auto-—Parallel Operation AN vy
tranststorized .and suitable for either bench or relay R Lo e
rack operatlon. Itis a compact. well-regulated. " '.,, S The polver supp[y may be operated" in i
Constant Voltage/Constant Ourrent supply that wtll parallel wlth a similar unit when greater: ou put -
furntsh full rated output voltage at'the maximum . . - current: capabiltty is required, Auto—Parall(}l oper- V A
rated output current or can'be continuously ad}ust- o atlon permits one knob control of the total o\)ttput .\\ :
ed throughout the output range. The front panel ' ourrent from a "master" supplv. e ,m‘ l
CURRBNT contyols can pe used to! establish the ..~ - e : R ‘.:J,\; R \L
ouiput current limit {ovérload or short clrcutt) when - o e. Auto-'l'racking B Y " AR
the supply i5 used as a constant voltage source AR g /;‘ .- T ")" ‘- “?\
and the VOLTAGE controls'can be used to establish ) nThe pmver st pply mav be used as a "mas- S .u‘i- A
the voltage limit {ceiling) when the' supply is used - ter" supply, having ¢ ntrol over one (o more} b O
asa constant current source, The Supply. will auto--"l "slave" supplies that furntsh various vol\ .’:?es for oo
matically crossover from constant voltage tocon- ' . a system, , \ ‘ r'}!‘ R
stant current operation and.vice versa if the output - ' ' l'\, R o ::Lf ‘ \ - ‘
current or voltage exceeds these preseti limits. o 1-6' SPECIPICA’I‘IONS : __ k i ) ; AR s
v . s . " ..\} i . v "“\--.=' .
1-3: .‘The power supply has both front and rear R -? Detatled speciflcatlons for the p w‘er supply I\“ L
termi::als, * Either the positive orinegative output” - are glven tn Table l-i\ ' n \ ‘\' \ Gk
terminal may be grounded or the power supply can . wo ) X LN ’-.‘vH o . 5\ S U
be operated floating at up to 2 maximum of 300 oo I-B OP’I‘IDNS o W SN "i' \ : b
voltsoffground._-g_y , b , ‘ ' R O \. BT
fa ST A S 129 Options are factory modlflcations of a. stanc{ ‘g, v il‘\ l
1-4 A single meter is used to measure elther out- - ard instrument that are requested by the custr{mcr ‘r'\"'-\", o
put voltage or output current. in one of two ranges. . - The following optlons are avallable for. the instru-". L \“u
The voltage or current ranges are selected by a .;, . ment covered by this" manual thre necessagy, . .‘\' .
METER swltch on, the . tront 'panel.\ . ; - " detailed coverage’ of the options ts lncluded through»' '
R : out the manual S . e
1-5 The programming terminals located at the s _ P e B
rear of the unit allow ease in adapting to the many e Ogtton No; Descrtgtlon B RN S
operational cap bilities of the power, supply, i ‘ Voo Lot b
brief descrtptton of these capabilities is glven R 06 Overvoltage Protection "Crowbar"- o
below' o \ Ce JrotRe e St ol e Acompletely. separate circuit:for pro-- ..
LT : Cogn e et tecting delicate 10ads against power ' - .
' Remote Programming ot T e supply fatlure or operator error,. This - * . \
t A - A . " . . . lindependent devtce monitors the out— o
"'The power supply may be programmed S e e " put voltage: ahd within lOpsec imposes L
from ‘a remote locatior: by means of an external P od virtual short-circutt {crowbar) across *
voltage source or resistanoe. S T S o . .. the power supply output if the preset ..
- ‘ AN Cen RIS overvoltage margin is exceeded. . SR
b Remote Senslng P ‘. w7 .. When Option 96 is requested by the . L
‘f _ : : v ‘ N T 'customer the devlce is attached to . Y
The degradation in regulatlon whlch oc- o -, "the rear of the power supply ‘at the o :
currs at the load because of the voltage drop in the ' G factory. This option is not available

load leads can be reduced by using.the power A a0 for Model 6281A. supplies '_“" ‘ Yo

supply in the remote sensing mode of opcratiibn’ ‘ G
o g i ‘ G ‘ Overvoltage Margtn' 1 to 4 volts. s
- Series and Auto-Series Operation 1{ L N ) screwdrlver adjustable o o B

1l ' i ) o E

J Power supplies may be used in sert\es o . Power Requlrement' 15m'a continuous )

when a hlgher output voltage is required in the Y g drain from Jpower supply being pro- . .
constant voltage mode, of operation or when groater : ‘ tected . c
voltage ccmpliance is required in the constant P - . ' v i

current mode of operation, - Auto-Series operatidn " e:  Add 5 lnches to power supply T
permits one knob control of the total output volt‘tge e d mension AN : -
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N

Current 10- Turn Pot' A single cen-__-"' '
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fine current controls. and irnpreves J
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[
v R

Voltage end Current 10- Turn Pots: s
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- Current Control

g
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' Rewire for. 230\! AG Input' SUpply
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Vac input.. @ption 19 consists of re~
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- 230 Vac Opermien. S PR TR [{"
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s o erately from your locel Hewlett-Packard field N ;
-'-'Bales Dfﬂce_ \(refer to ltst at rear of menuel t’or ad——_ e

‘Control that re- j

pleces coerse and fine current coh=_ ;-
- trols permitting accurate resettebil-
v ity- _‘._ -‘. .'f':' . -

=0

e dressej) '..‘, ¥ i
0 .i _hp“ Part No. ‘ Desdription ;,};.w‘;?'.
L _ o 8" lacl-. Handie tha't ean be at— :
L e --,"" teohed to side of supply.‘ i3

o IR R ‘_i-,- L . =I! - o ' . .3_ . 'il

- ."" . 14513A. Rack Kit for mounung one"

o
1

L o " Section I for detoils ) LAt
T 14523A X Rack Kit for mounting two “'j’, _
dyee " 3.1/2:"high supplies.. (Réfer/
.’-‘.‘-.fi‘ .' S to Section 1 [or details.) F
\ ’ : |, |'

e l 1
1- 12 INSTRUMBN"‘ IDENTIPICATION ‘,,g-'-"_

' ;|‘--=|
‘ P

)
e

EERY

o .3 1/2," ~high supply. (Refer to /'

“l- 13 Hewlett—Packnrd power supplies are idemifled

by a three-pert seria] number tag. The tirst pnrt is g

_the ‘power 5upply model number. The seconé part
“is the serial, number prefl.»r. which consists.of p

number-letter combinatlon th,at denotes the date of
“a signtfieent design change. The number desig-

_] nates. the yeur. ‘and the' lr.tter A through 1. desig~ -

‘.,-

ivoly. The third' part is the poWer supply serlal i /'
o number. T SR AT e ’ "i).'.‘
WA o !:r Ce N i k 1‘!:{. e '-,‘J~ o

- nates the ,month, ]enqary through December rospect-".

1= -14- If the serlel[ number preflx on your power.'sup- -‘i’:-l

_ ply does not. agree]with the preﬂx on the titlo page
of this manual, change sheets are included 1o up~'
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' STABILITY' ’ o _
.+ Constant Voltngc--Less lhun-f) 10% plua 2.,;111\:- :

) OVBRLOAD PROTECTION

b

1

 TRANSIENT chovamr TIME:.

‘105= 125/210—250VAC. slngle phase._“ Ay
'50-—400;{:.\;:‘ ¥,

Frdooo g i
PR

OUTPUT.”--! Y "

% ‘.l ' RS 2 , ' ooy :l
I.OAD REGULAT;ON s i R

Ccnsln

AR
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Lmr: RBGULAT]ON' S RUALTIRL Y
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Constant Current--Less tha 0 01% plus 250pa

fcr any lino vollugc chnnge within the inﬁdt rallng.
e "o
R X l“ Al
RIPPLE AND NOISE: /"t S -;"'
.Constant Voltage--Less than 200|1vrms. \
nstant Current-—-l.ess than’ Jl}l)pd rips..
L I'4
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1 ’

i 't 1

e

u’l‘BMPBRA’l‘URE RANGES: B
Operntlng. Do 50°G. _ Stomgc* -20 to. +85°C.;

,' v ‘ ‘.. EA '
TEM PERATURE COEFPIC]BNT" ‘

e
o ) :
S 1, h iy

X

per degree Centigrade.’ -

per degree Cr‘htigrade. )

: el ] -
R

;tctal drift for B:hours after an initinl warrn up”
_time of 30 mlnutes ot ccnbtant cmblcnt. constant ;'
-llpc vou,nge. and,constant 1oad.. P
'Constant Current»-Lebs than 0 10% plus 2mu
‘total drift for.8 hours. aftcr an initinl warm- up

i
B ';

| time of 30 minutes at constant nmblcnt, constant,

-linc vcltagc. and constant load.- o !

INTBR NAL IMPEDANCB AS A CON b’mNT VOLTAGE

. SOURCE:" - : Vo

¢ ‘Less lhan 0.001 chm -mm /DG 10 100Hz.
! Less than 0. 01,0hm’ from 100Hz to 1KHz.

Lcs.‘. than 0,2 ohm from IKHz 10 100KHz. -+ -

(}bs lhnn 2.0 ohrns lrom IUDKH? to 1MHz.

i 1

g
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. Less thm? 50|1.,ec for output muwcry to wlth-
,in Yomv following a full’ loml Lurrcnl changc ln '
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a L , ) P
[ + f . LN .

i

A conllnuously acting constant Lurrcnl circuit
‘protects. the powcr supply for al} ovcrlouds. ‘

S
d

' Conbtant Voltagp“Lcss thnn 0.01% plu:: 2mv
for & full load to'no. load change in output: cur;'em. “ 0
nt- Currenl—-Les., than 0, 01% plus 250p.a.,
fcr a zcro to maxlmum change ln output voltagc. it i

L -currcntw
- Constant Voltaqe--l..ess thhq 0.01% plus 2mv .

for any lineé voltage change wl‘thlnlhe lnpu; ratlng., '

i

3

I Error sensing is' r;cumnlly ac’compll.,hcé bt the
o

’j 5 Constant Voltage-;Less’ than 0 02% plus SDOpv

. agels made avallable at therear terminals. In con-

.'s_lzr;» "; LTy

]

.

A consia 't voltage operam':m. The constann\{\)ol -
»" age clrcult\‘ imits the cutput voltagq in the cons
'?\cf operalion. o Lt

3’?’ ’ ‘.‘h}‘ ’ P K v : \‘ ":I“: “.
A :‘ . ‘\.‘l:‘x!x“ b l., B ' .;‘.: ' :: : r ' i
./The’ front pa o) mctcr ci n be used ‘hs thhcr 0

o

vol woltmeter or as a 0>—l 'amp nr

‘ \'l\-lzo or O-12
0"-’0 1 amp ammctcl“ S 0

\\an'

' OUTFUT CONTROLS! x...'..-“ : ~ oy
. Ten=turp voltage cbnlrol and LoarSG and e,
tr “eurrent ccnlrols ‘sot dc output volch or ?

A
‘11‘!;"

’

OUTPUT 'I‘BRMINA.LS ' N
Three " ﬁve-way" culpul'po*\t‘i are provldud on R
thc front ‘panel and an cutpl.n tery ihfll strip: 1£§;Io-'
: cated on'the rear of the chalssls. Nl,,powcr L p_ply
cutput terminals’ are isolated from: 1 c:chnsaia-‘dh«l
either the positlve or negallvc tcrmln I rnny bc ‘u)n--
. -hected to ‘he chassis thrcﬂgh a bcparatn ground.

\

termlnal located on the culput mrmin&l,‘slrlp.

:

1 ! [

ERROR SENSING: ' ;

" front terminals if the load s atthched to they Iront
or ot the rear termlnal:. f15 lhe load is attnchll 1o

o : : ‘ " the rear termlnnls. Also,’ pgcvlsion is lncludod un N
,,Conbmnl Current--Less than 0.02%: plua D flmu | ’

the rear terminal strlp Inr rcmole senslng.

1 : R . '

REMOTE PROGRAMM]NG : S
. Rcmcte prcgrammlng of lhc l.upply cu!put avys o o ed s
approxlmately 300:0hms - per volt in ccnsmnt voll-—

stant current mode of operntlon. the current con be.
remotely programmed ol approximately. |lllUlJ ohms
- per umpcrc. ',., Lo '?

.l’.,
[N
!

COOLING' s oA :
Convectlon ccollnq l:, umploynd. l'ho -up—
‘ply has no mouing partbf . ) L

s

- R It
' ) R o I

33" Hx 144“ D x B"' w ’I‘wo of the vnits ciin
be mounted bld(.‘ by bldc ln a ::lundard 19% relay’
rack, ; u‘ .

. : 4 . . H
it i ,'\- S ! £

WEIuHT .
15 lbb. nct» 2[) lbb.

bhipping.- PR ‘

.\‘, e
oy

nmbh.w . 1 -
Light gray front pancl wl th dnrk gmy LDSE'

POWBR CORD "u S

A three-wire,’ tt\m-locl power ‘cord i:; provhiv(l
- with each’ unll. G 2o g

7.
i
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i

2-2 Before Bhipment, this lnstrument was lnspect—

. ed end found 1o be free of mechanlcal and electrical , f
defects. As soon as the lnstrument is unpacked in—\ _

spect for any damage that mey have occurred fn..
‘ transit. Save all'packing materlals until the tnspec-

tlon i5 completed. 'If damage is found, proceed as. operatlon REE ’ S

“described in the Clalm for Damage in Shipment sec- T RN SRR S

tlon of the, warranty page: at the rear of thls manual ' 2-9 LOCAT!ON T o : Cay

2 3. MECHANICAL CHECK -"} ; . ‘ "3 2-10 This instmrnent is air cooled Sufflclent A
! o space should be allotted 50 that a free, ilow of cool- ..

2-4 Thls check Shm"d confirm that there are no ing air can reach the sides ‘snd ‘rear of the instru- .

broken knobs'or connectors. that the cabinet and .
panel’ surfaces are free'of dents and. scratches, and

i

o7 SBC‘I‘ION II
o INSTALLATION

mnm mspscnon T
C strument operation. ST

that the meter ls not scratched or cracked e

(ELECTRICAL GHECK , ', '~

25’

,/2 -6 The instrument should Ke checked agalnst its 7

electrlcal speclflcatlons. ’Sectlon ‘J includes an "

B

: strument to.a source of power and lt is ready Jfor‘

. .an area where the ambient temperature does inot ex—

1 :

"I 3 ‘ ! A IJ“-II ’ o _.‘_"('_I;"‘:! ' ; E.l?:
"ln-ceblnet" performance check to verll’y proper, ln- S
1 s » -. .'77" ‘» . B' r _)
2" 7. INSTALLAT[ON DATA . D F

2 8 The lnstrument lslshlpped ready for bench o _“,
operatlon. It Is necessary only to connect the ln-

ment when it is in operatlon. It should be used in |
ceed 50°C. S , S
| 2-11 RACK: MOUNTING Lt -

s 12 Thls instriment mayabe rack mountedlln 8 S
standard 19" rack panél ellher alongsldc S simllar iy

il L
i.
,
}
' S
Wy
L
R
3!
l‘ ‘I
“J‘:f'
Loy
VoD
O
\ .
)
S
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A
(VR
Sy
o
o
.
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. . ' ‘u ! S rl : : ‘ ! I T g
3 Figure 2-1." Rack Mounting,"Two Units ' .- T R Coy
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:l‘l . i " y . . ) l| y ) i »
o i . B ) ' L v !
1 : o ! b R :
1 Y ' ’ "n 1) . ! : N i b
;) . 32l | s . ]" I s '
oo B ! | A ) .i o o !
. [ ! 1 3 ' |{-h !




i )l!“ .

il'h

L unit or by ttself. o Flgures 2= -1 and 2- 2 show how“"

“'

' both types of tnstoll)ations are accompllshed .-"(’ .
| l_j s : )
Sy 2 13 To mount two untts slrje-by stde. proceod\ as. :
1}' I \ !.
¥ .u R | AT T

' ’follows': : .
PR &, Remove the four scréws ;from the front y
T ; panels of both units, e gt :

P b. Sltde rack mountlng ears between the
front panel and case of each unit. !

..
. Ot

|

‘t ; panels and cases of,the twounits, ! o
L ”1 d. P,tter fastening rear portions of unlts to-
gether using the bolt. nut. and Spacer,,replace 'J,‘
v penel screws._ ‘ i

i ;-.‘ 0 . e

: [ TR S A
Toiig ,To mount a single un!t ln the rack panel pro-"’

ceed as follows s RN o

1

i)

P

panels. Angle prackets ore placed behind comb!n—
mg straps as. shown in Piguro 2=2,..00 0, S
. R « Remove1 four 'screws, from front panel of
b uxiltﬂ. oy

p
i

]

Silde comblning strips between frontipan—

el; end case ‘of unit. oo &
R .d. \“Bolt angie brackets to front sides of case
o ,},ond replace front panel SCrews. ‘ i

2-15 ) mpur powm Rnoumrzmmrs

)
N ,
’ S 2 16 "This power supply meybe operated lrom eitherl i
"' @ nominal 115V or'230V, 48-440Hz. power source.' ‘f,'-'
} 7 The unit,’ as. shippedlfrom the factory, is wired forr
v liSV operation. The input powbr reguired when op:

' erated from 2 115V 60Hz. power source ot full load

15' 6281A.6289A 6294A i 6284A [

ol IBW, ISR TWE

T

A

),1 it
Nin

DRI - I Sllde combihlng strip between‘the front j,jG )

)
- '.'?‘ .. . @ Bolt: rack mounting ears, combln!ng straps. n
and angle brackets to eaoh side of center spaclng Co

Flgure 2 2.” Rack Mounting.” f)ne Unlt

. ) pSJt transformer n,re, connected in paralle! for opera-" Y _
P tion from 115 Volt soufge. j To convert the power.sup-‘

"’ - transformer,windlngs
ay .Iows- i P

4 .~ .'Figure 2‘—3.,\' Prlmory},Cp'pne_'ctions’

[ ! e ,llj

']

e : .
. musromrn PR!MAR? "]‘ e TRAN.’;I‘OH IZII PRIMARY |
vi o CONNECTED FOR s’ 4 CONHECTED DR, A

N 1T vptrorrmrro:f oy 0 230 VOLTS DFCRATION -

NOTE:: CONNEGTIONS BIZTW[EN w0

50,4 51, 54 & 55, ARE'MADE WITH

‘CGPPER BN THE FRINTED CIRCUT

.- BOMID,+ THIBE SONNECTIONS (I i s

‘ MUST 5€ REMOVED FOR 230V . - . L <

o (PERATION. -THE GONNECTIONS Vg e

Lot - ONCHE TRINTED CHRGUIT BOARD: B

AR o MUST BE BROKEN AND A stnwm:
" 1,4 IXTCRNAL CONNEGTION MADL o

BETWELN FDINTS 40 & 55. Y ' Lo

¥ . L . A B

‘ ‘s‘--‘

. 7' . | S .
:"n, B L Lo T 1 . o . ) i

I ) ) R T A Ii S

N .
s ’ . o

|', r n ' :' ¥

N

1

. )

i

} St . L i
2-17 L-ONNECTIONS kaR 230 VOLT OPERA'I'ION H
(See Figure 2-3) i , Y

2 18 I\Lormally, the two prlmary wlndlngs of the in-"

ply’ to operation from. a 230 Volt source, the power-
'Ire connected in series as fol~

L.
i




Ll Vi b B
: S T i
'Vprgt}g conr}ecfo , 3]:13&.1 ‘grgﬁ.{rigi]connectlon Gl
R /f“):‘:,{':' '“""f"‘l""""! i i
: 2

hd 5& and y' 2= 1* 5 o'prLaer e theﬂbrol;ecﬂlbn feature \a\lr'henioper- s
lf oﬁ th;e printed circu}t’ hoatd ,.ating hmI p;;tmment ;ran} a, two contact outletwuse

/?,ﬁ;fi /and are labéle _‘"E!n. .‘.,' _ 1ree- o( t't.‘m.,‘b cé ;BL:!E{IP\ ,Fi' and ‘connecty the ar
l r,ihtecf c:rcuit,boardl/ " :’ N /// ,’gr eh1ehd a‘on, he adapfé’f 'té" I'unc!,,‘ p e
‘f\:{d 'st;pp bn yvt;eri 50 andf's.w i fi/,J ,J{ /Mi / i Vo i T 1.:1,”
; eph}de exis;lﬂg fpse with,* 1‘ Ampere, .230 . fiEP}\CK}\t:II\‘é'ﬁdR-.BHIPMIINT " ""j i ity .‘
ARt pid’ operate noi'maliy .' {ﬁ‘ ‘-x '-,,',"H’i; ”l[”, : VI 1y
g l";}‘.j,. 2-23; To insure. s‘aﬂ!,s lpment’ot’ the lnstrument lt’ I

s}f"é’é: &) ‘f&é'ﬂ thaUL};e package designed for the . ";;E; :

vt ‘,"‘
, o -_ .- Uit AR f ,IW/'?\"H BN mstbﬁmpnt befﬁgtd’ yThe orlqinui packaa‘ng.material _
rotect’ : ‘r"éo hél( ghé‘ya L 18 reusible.” IE[it"1§)pot avatloble, contact your lo-
i : f} o gL Jp Y .
2 }1,r clat&lm!l fNL g/\ {n j 'cal He\f: e,‘.t -Patkard field office to obt in the mate~ "
( le ‘ lénd‘r abin ‘!r 11 ghgg )rlals. > This off, ce will also t'urnls‘1 the ‘oddress of W
.\“_;‘rglunded.. }sv : L _‘. t lth \'\‘ neare.,t service office to which the’ instrumen\t L
ductorip ,e““ 1e.,m}¢ thL é 'de tor is the- i be shippedl. - Besure to attsch’a tog to the in= ' 4
l ground cpductor and 'Z"'h hp cabie s plqued info stmment whi specl[ies the owner, mode!. nhmber.
‘x !}Pn apprppriaie!f'edeptac}p {ihe\ ‘lnstruqlent ig', «Ku L full” serlal nu, ber.~ and \servlce required or a brlcf
"rqrgunded N Th ‘?ﬁset Pln ol nthn \power- cable threc-' ;- X desc;rlpuon 'flhc trouble. T
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) Plgure 3~—l

'

I R ; 'r,‘\‘!)

_' shown ln Flgure 3-1. “::r:= - S

{EE

H . )
I 5 thUST PURHEN‘I’ CI}NTROIS l'Dk DESIRKD GUTI’UT Clllll!l:lﬂ

< 1 4 'l'he power supply lsdeslgned 50 that its

" of operatlon cah be selected by’ making strapping

‘ ‘connections between parthular terminals on the .
terminal strip at the rpar of the power supply. The. *

T

" a_, .
3eg The front panel controls and’ lndlcators. to;'
gether with’ the normal. turn-on sequence. ‘are _' ."

f ; \ K . Lot
! ,.:J i. : =‘ ; e Ve [ Lty S

vi o

B P

- HARRIL DN
Hnu'I llullb

3 RSO AR

TN @\ |‘ s e )
Ay R R | BIRRN
o SN T e Y : Wy i, owr
e oy VoLt R TIIRY

Vid,n

I ruhn UN :our.nct: R
) Y Pusu ON/OTF atrrron hnu kurTON snout.u l.lcm. e
B R
. z. sr.-r MCTER swncn ro orsm:ovotrnct: mmcrr . _
. Sy - K ';‘ .
3 ADIUST votm.r: comnor. urt'm_ nrsnu:n ourl ur vomct:. o
). IS INDICATED ON Mrmn SRS e o 0 o
} N J ¥ 1]
%, 'SET METIR SwWiCH DESIRED, cun..tnr RANGE ANDY snour r'ln

CUIT OUTPUT TERMINALS; S

b..RtMO\’B 5|IDRT AND CDNNI'.LT IOAD TO OUTI’UI 'll:llMlhAlSlRﬂDth ),
,30""‘“-"’1 L R D S

ato j
‘t,. EETE I T - M

whoyp By [N R

Pront Panel Controls and Indlcotors

‘!‘

mode

termlnal deslgnations are stenciled in while on'the
power supply above their respective, terminals. Al»
though the lstrapplng patterns illustrated in thls
sectlon show uie posltlve terrnlnal grounded, the - ;
operator can ground elther terminal or operate the

" power supply up to 300"dc off ground (flenting)
_The following paragraphs describe: the procedures
for utilizing the various operational capubtllt‘es of

L the ‘power supply, A more theorctical descrlption

concernlng the operational features of this' supply

I8 contalnéd tn Applicution Note 90, 'DC- Power Sup-
ply Handbbok.which may be obtained from your T
local Hewlett-Pockard fleld sales offlce.

1

L bowfl- wun_ e " " L ]‘

._,.:.3 ) oprmrrnc MODES r SR ’f'*

'; ceeded,’ the power . supply will outomatlcelly cross- .
N

"Th

"- as follows. 1-,1{ ‘
: e._’ 'I‘urn-on power.supply and edjust VOLTAG!‘

.3'-9

N

Ci nstant Voltage/Constant Current. local sens!ng,
localtprogremmlng. single unit:mode of operatlon. .
'l’h 5 strapping paltern ts illustrated tn. Figure 3= 2.
% operator selects elther a constant voltage or ot
/€O

Q nlele.

- MONITORING

'POINTS:
Flgure3 2. Normeljs_tropplng Pattern ' -,
1 ll‘ l!' . H ! . ‘ "
‘l- L L : ! i)

37 consnu‘m VOLTAGE f

3 8 “To 'selebit a constont voltege output. procmd

| 3

o"%en) o
s b.- Short output termlnels end odjust CUR-

6 The power supply ls normally‘ shipped with lts
.réar termlnal sirapping oonnectlons arranged for -

, necessary) SRR R L
- N T R B I I ( ’ L
i IR igl"fl' l” R :
By Al A2 AN A4 A5 A AT AB as '-5 -'iGND + +5 AlU

i
i .

stent current output uslng the. front’ ‘panel con- /
trols (local programmlng. no strapplng changes nr7 :
! ‘]"‘
)

RBNT controls for mexlmum output current allowabie .

(curre,nt llmlt). as determined by load condltlons.

. 1f o load chnnge causes the current limit to be ex- . -

.over 1o constant current output at the preset current
llmit’end'the output’ voltage will dr0p proportlonoto-
ly -In setting the current Hmit, , ollowonce must- be

\ made for high peak current which. .can cause un- -

wanted cross over. {Refer to Pamgroph 3 46 )

CONSTANT CURRENT o
a- -10 To select a ’constont current uutput, proceed
os follows:” ' & . ' .
@ (Short output tbrmlnels ond adjust CUR-

“RENT- controls for'desired oytput current, | S
b. Open output termlnals and adjust VOLTACE

controls for maxtimum output voltage ollowable (volt-— o

aqe l)mlt), as determlned by load Conditions.a o

[T

ey

RN
|



N ."a;]- _‘! " i 3
Ioad change causes the, voltage llmit to be exceeded.
J . the: power, supply will automatically; crossover to
o constant voltage output at the preset voltage llmlt

“.f settlng the voltage limity. allowance must be made
‘for hlgh peak uoltages which can cause unwanted

. crossover. (Refer,to Paragraph 3- 46) 2

e S ) S

3-11 ] conuacrmc; LOAD S

t

1,'

~12l lHach load should be connected to the . power
supply output terminals using separate pairs of con-

LT L effects between loads and willretain fulladuan'age ",
- e the low output impedance of the power: supply. ,
B ' B Each pair ofoonnecting wires should be as' shortas
possiblé.and twisted or shielded to'reduc> noise .
R prckup,
. .. power supply groundterminal and leave the other
‘end unconnected ) o

[ A ll"" .',=

(If. shield ls used, connect ono end to d
I

[ "', :

A L 1

i

FERER

I from the power supply, then the power supply out~-
LU0 pat térmlnals should be connected to 'the remote -
Do dlatributlon terminals via.a,pair'of twisted or )
' shielded wires and each load separately connected -
1o the remots, dlstrlbutlon terminals,
remote sehslng shauld be used (Paragraph 3 20)

-.a" i} PETLL

3--1 4 OPBRATION OP SU PPLY BBYON D RATED OUTPUT

i
.,, "...,A

I 3<1§ The shaded area on the front panel meter face
lndlcatessthe amount of outpu'r'voltage or current
lthat: is available in nxcess of the normal rated out—' '.
.. pit, Althoughthe supply can be. operated In this ‘
Ha e rspaded region wlthout belng: damaged it 'cannot be
L a guaranteed to meet all of its performance specif~
.icatfons, However. if the line voltage is main-
talned above 115 Vac, the supply will’ probably op-
erate withln lts speclfleatlons i EARITRNE B u,
. ot

: F’r'l‘"lt

T 3-17 RBMO’I‘B PROG"\'!\MMING, CONSTANTVOLTAGE

:‘,)l_

' r . “3=18 The constant voltage outputof the power sup--
e .ply can be’ programmed (controlled) from a remote ,
S locatlon if requlred. iElther a rcslstance or'voltage. -

o J' source can be *}sed ’for the programming device,.

Tl The wires conncctlng the programming terminals of
the supply to the remote prugramming device should
‘be twlstad or shielded to reduce ‘nolsc pick-up,
The VOLTnGE controls on the front panel are dis~

Oy abled according to the followlng procedures

T )

e 3,—19 “Resistince Programmlng {l’lgure 3—3).
“ i 4 mode, the outpit voltage will vary ot a rate deter-

.' “ - mined by.the programming cocffictent (200 ohms per '

Yoo 'Wolt [or Meodels 6253A, 6255A, 6281A, 62840, and
bZBBA or 300 ohms per Volt for Models 62)4!\ and

I . i . . . . . R A
i . . R . ) . o
) ' i . . ' .

- and;the’ output current will. drop proportionately. In v

W nectlng wire’s, This will minimize mutual coupling

LY
' .'
:tt‘\

3- 13 If lohd conslderatlons requ"ire that the ouktpu_r_;'..
power distribution termlnals be remotely located '

For this case. : ’

)

l\ ‘ iy . momentarlly opening ‘the' programming termlna
3 16 OPTION LOPBRATING MODBS Sk B

inthis

6299A) The output voltage wlll lncrease 1 Volt for _' g "4'7
»each’ 200 ohms {or' 300 ohms) added‘in series with"
- the:programming termlnals. The, programming coe{fl~:»‘j"’_ 1
clent Is determined, by the programming t':ur'rent.J This (-
- current is factory adjusted to within 2% of SmA for’ - ,!3" )
Models 6253A, G?.SSA, 6281A, 6284A, and 6289!\ or i i

2% of 3,3mA for Models 6294A and B6299A; If greater ~ -
) programm ing accuracy is requlred lt may be achleved
by changing reslftor R13 o [

PRI . .-‘:'“.\ i‘.. o ’

B ‘| ,"' »
.a A2 A3 Aa AS 26 nraans's>-c~u++sma

M 1

S I NI I A = Ea

i PR Fnosamums'

YR, L 4“*_‘_'57
L 5
Y S nsshsron _ .

“ \ Z T _-_ " o - \l
' 'J\Figute-iil-ﬁ. Remote Resistance Programmlng., oy
' ‘L o B (Constant letage) RUEIRER ".N_
AR DRI
F'_rr‘ ‘ s ‘! o : . R

K ; S ot )
J ‘, . v ! i |

3-20 The output voltage of the power supply should
be zero Volts 20 mllllvolts when zero ohms is con-
nected across the programming terminals ‘I i zero
, .obm. voltage closer than this,js required, ' it may be »
' achieved by changlng reslstor R6 or RB as describt.d C
in Paragraph 5 59, B S ‘ '

F N

T Y .
:3-21 To'malnta:nthe stablllty and lemperaturc co— ,...‘
efflclent of the: rpower supply, use programmlng
‘resistors that’ have stable, low noise, and low ,_",;J _
temperaturg {less. than 30 ppm per deqrcn Gonti- '
grade) characteristics, A swltch can be used ln\

‘; conjunctlon with various reststance values in;/ o 1 *r e

j to obtaln diserete outpu.volmgr\s The switc u PIRE

* should have makp-bofort.-break contacts to aw d

Vel o H//

3~ 22 Voltage Progmmmlnq (l'lguro M) rmproy 0
the strapplng pattorn shown on r‘tgure -4 lorﬂ :

durtng the swltching lntqr\nl. "

i

Cab a~ A Aot‘AEl: A6 AT AR ne ’15 - Fr.mn ru-f.mo , ':.
“r@ddd@@g@hg@@ ol |
, e » ‘ - '_,’
R J" a1 B
o merpmence Ll |0 SR
. ' WOLTAGE T ‘ ;
L A ._r[ -

e 1.

Ve o N 1 - o ! )
Flgun. 3 4.: Remoten\foltage Pragramming. 1 '

: (Constant Voltage)
' LA 1o ‘




\roltage programming. In thts mode. the output volt-
age will vary’ in altol ratto with the programmlng ) »
voltage {reference: voltage) and the loadion the pro-. =
gramming voltage source will” not exceed 25mA

‘ 3-23 'I'he impedance matl:hing reslstor (Rxl for the i
programming . \mltage source sl;ouln* be approximately

/500 ohms to maintain the'tnmperature and stability S

specifications ‘of the power supply.

;.

i . ,l .
3 24 REMOTE PROGRAMMING. CONS‘]‘ANT :
GURRENT @ . . .1 3 ,;' '
-—25 Either a rosistance or n voltage source can be
used to control the constant current output of the .
supply.. The. CURRENT corqtrols ]uulthe front. panet X -,--‘
are, disabled according to the: fofllftwir{r{g precedures \

S ae

'3 26 Resistance Programerg‘ (iFi mn‘J '3~ S_L 5 In thls
“mode, the output current varies, nt o rate determined i
by the programming coemuient— 200 ohms per Amp '
‘for Model 628]A, 500 ohms‘ per. Ampr're for Modets -
‘62537, 6255!\ 6284A, and 52BBA, and 1000 ohms per
.Ampere: for ‘Models 6294A and 62997, The, program- -
‘ming coefficient is determined by 'the Constant Cur- 2
rent programming current (2mA for Models' 62‘53A,
6255A, 62844, and 6283.'1 5mA for Model 6.!81;». lmA.
for Modél' 6204 5d 1,33mA for Model 62350, This
current is adjusted to withtn 10% at the fattory,) If
‘greater programming accuracy.is required it .ma He 5-
dchieved by chal’tgtng reslstot1 R19 as outli"ned ln '
Section V. P

ol LN

1

AIAEMHMM: AGATABAB 5-'- GND+ -NSMD.

qmma

[ " o ;.,
- PROGRAMMING. 2/
RESISTOR

. f -
SN |

i

‘ ,l‘igure 3- 5. Retnote Resistnnce Programming '
‘ (Constant Current) ‘ .

' [ : Yoo
Lo A
L C i,

kS
n,
ri

3= 27 Use stable. low noise. l.:w tempnrature coef-
ficient (less than 30ppm/9C) programming resistors
to maintain the power supply temperature' coeflicignt .
‘and- stabllity specifications. A switch may be used )
to set discrete vialues of output current, A moke-
before-break type of switch shoutd be used since
the output current will exceed the maximum rettng
of the power supply if the switch contacts open
during the switching’ interval

1

1 (-
0 . Doy ' . i . | ”"‘ ' . ‘
. e _._\. ;o , : ;' s l
!

_._3 g Vottage Programming (Plgure*a 6) ‘ln this
mode. the output current will vary Ilnearly with

.‘ming voltage, should not exceed I, 2Volts. Voltagein

’.,}disstpation in the instrument and possible dnmage.
,v"; ! ) )

' .voltage dividecl by 1 ohm. The current tequired ,'
from the voltage sourge will beiless thbn 25 micro-

“icoefficient’ and stnbility specifimtions of the rowr'r
. supply are to be maintalned.

o utntion which would decup due to the voltage drop
“ . in the Ieads between the powor. supply and the load,

. ﬂsupply should be turhed off belore changlng strap-

. value listed below. " Like the progrom-

62531\ 6284A 5255!\ 6289!\ 6&99/\' '-; 5
Resistance - 1.5Kn,, 750n - '
' Model . '62B1A, 62948, ' N
;Resistance I IR ,-} L ST
;l ; .“.5‘11? ._]";"_ h .'i" o ' ! .
ll:'f“l St 2 BT ' K

’ )
oo ‘ I -
AR A2 A3 A4 A5 Af nr AD AD -5 -r.nnr +5 A0 0
IS T ™ :
g b . -
mwewme laigle
,-]‘f YRR | SIF 4 W g Wy ;
A M’ : : .
Y oA v r
L '
‘ . lll""‘"—"W.r-' i
‘ n:rsnrncz Lo ;'
i”nu:u.mos f e
“j S v .' v K
i T

‘]_ uAU'I’IOH""——— S
K ‘l . .
‘t the programming'terminals (AI and 45)

iy - should open at any time’ during this,’

mode, the output current will rise to a -
. .value that may’ damago the power sup-

' ply and/or the toad. To avoid this
G possibiilty, connect Aa resistor.across’
" the programming termtnnls having the

Yy
. .fl

)

_ming resistor, this resistor should be o i
of the low, hoise, low temp?rature coel- .
* ficlent type. ) L '

Model !

changesf in the programming voltage, .The program-

excess of 1 2Volts will'result in nxcesslve power! -,

); .
i oy Y

o T o

. l‘lgurb- 3-6 Remote Voltage! Progmmmlnq ‘
[i! o (Consmnt (‘urrentl

O ; k { ’ ‘l ' "4' : )

3-29 The putput current will be the progmmmlng ‘ -

'u'

f /

amperes. ]The impedance mntohing resistor )
should be! 'approxtmately 1500’ollms i the tempernturt.'

¢ | \'r

3 30 RE Morr sx:Nsn\lc; (bee ligure3 7),. ST
l_..'-.! L P
+3=31 Remotel enslng}is used tp nointnin qood [L‘!_}ll- '
latton bt the Ioad nnd, reduce tlre degradntlon of’req-

Remote, sensing is a complishcd by utilizing the
strapping pattern shown in Tigure.3-7. The powor

' .‘ ™ ‘:'.'. . )..
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“f‘:"*l Sy
t‘ i

\ ™ . .
ping, petterns.. The leads’from the +35 terminels to

'~ the load will carry less than leA pf cirrent, and

it is not. requlred that these leads be’ a.s heavy as. Vo
o the load. leads. Howevr.. they must. be twisted or
: shtelded to minimt..e nolse pick-up. .I- -a 2

Ty L
Sl “!m' :

H

RN

") 'H 1 A
[} ) H

"AUTION——-

Observe polarity when co‘nnecttng the. :

Vo

T . e
-t K : H . . . .

o ! sensing leeds to the load. " ¢ L

‘or more power supplies can be operated in series to
-obtain a htgher voltage than that available. from &

" single supply. When this connectton is used, the . |

“odtput voltage is the sum of the voltages of the'in- ., e
dividual supplies. Each of the individual supplles
must be adjusted in order to obtain the. total outpnt
voltage. The power supply contnlns 1] protectlve o
diode connected internally across the cutput which
protects the*supply if one power supply is turned off
while Its series partner(s) is on.

‘i ‘Al AP A} as AS A6 AT AB a9 35 - Gho +i4sain |

febMMWQﬁ@Qe

- \J\-J’ ¢y

llt
e

I
f‘tgure 3- 7 Romote Sensing

RTINS R ' :

3 . B . i :
‘-4_.‘ : : .-’!\ . .
T L

3 -32 Note that it is dqsiroble to mmimlze the drop ,

.in the. Jdad leads and it'is recommcndod that\the
drop not exceed’l Volt per. lead if the 'power su'pply
15 to meet jts de speciiicotions. lf a larger dropl,\,

must be tolerated, please consult’ a Hewlett Packard‘n i\uto-Series t:onftguratlon is used when it is dosir-— :

field represcntetive.‘h {, .
AR e \ :": e

, R NDTE | .
o Due to the voltage drop tn the load "
o ' Ieads, it may be nccesqary to readjust -
the current limit n lho remote senslng
omode, Y ‘ ‘ B
' Sy )
ST 3-33 'l‘he procedure just described will: t'l'.‘blllt ina
-~ low de output impedance 5t the load, If a low ac )
impedance i5 required, it is reccommended that the
' following precautions be taken' -
o ' Disconnect output cnpacttor G20 by dis-—
connecting the’ 5trep between A% and -8,
<. . b.,.Connett a copacitor having similer char-
actertstics (opproxlmately same capacimnce, samb
voltage rating or greater, ond having good high fre-
quency chnractcrtstics) ecroes the load using short
. 'leads. L . ,
I'J. . ' i .
., 3 34 Although the strapping patterns: shown in’ f‘lg-t
Ul’(‘.‘b 3-3 through 3~-6 employ local ensing, note
"thpt it is possible to operate o power supply simul-.
5 taneously in the remote sensing ond Constant Volt-
o age/Conbtant Current remote progremming modes.
3-35° SI:RIES OPERATIDN R I , .
. 3—-36 Normal Series Connect!onb (l‘i_lure 3~B)

1

[

Two

i

TN . : T

i ' Lo '

e

Al ﬂ? AY A4 : AS AB A7 AB ﬁB 5 = GND' ¢ 15 AID

@

.

L

ALIEIRS

5o

3

AV A2 A3 A4 A5 A6 AT AB 4D =5 =~ GND + +5 AID .

b

\ ’ ’thure .3-‘{;,'

i

Normal Series_' Connections -

i connccted supplies vary in nccordance with the. .

3 37 Auto-Serics Connections (Figure 3—9) The R

!eble to have the' output voltuge of em.h of the series

betting of o contro] unit. The control upit is called ;.
the master, the ‘controlled units are called slaves.. . v
- Al maximum output voltage, the voltage of the

.slaves ts determined by the. setting of the hont

‘panel VOLTAGE control 'on the master.. The mostoer

supply must be the most positive supply of the

series,. The output CURRENT controls of.all beries

.. ‘units are operative and the current limit is equal, to
- the lowest contro} setting. H ony outpul CURRBNT

controls are set too low, outomatic crossover to ‘ .
constant current Opetation will occur and the out-! g
pul voltage .will drop.« Remote, sensing and pro- ]
~'gramining can be usdd; however. the stropping ar- -
frangements shown in the applicable figuree show -
locnl sensing and programmtng.

3-38 In ordor to metntain the tcmpernture cocific-
fent and stability specifications of the power supply, ,‘
the external resistors (Rx) shown in Figurp 3-9

should be stable, low poise, low tempereturo co- '
cifictent {less than 30 ppm per degree Centigrnde)
resistors. The value of each resistor s dcpon:lnnt

., on the maximum voltngo roting of the "mabtcr" sup-

o ply. 'The value of Rx is’ thig voltage divided by the
votlage programming current of the slave supply
(I/Kp where Kp is the voltngo programming cocf-.
Hcient) The voltage contribution of the siave ts
dcturmined by its voltage control setting.
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“ply should be'set to the deslrcd output voltage;®

: the other power supply should be set for o slightly
‘larger output voltage. The supply set to the lower

output’ voltage will .act as b constant voltuge

L

source;. the supply 5et to the higher output will act .

as a constant current source, dropplng its output

. . )
'

;

3-41 Auto Parnllel. ”l‘he stmpping pattcrns for
Auto-l’amllel operation of two' power supplick ore
shown In Pigure 3-11.  Auto-Parallel cperation
permlts eg "al current bharing undcr al; Ioad con— P
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A1 A2 AS A4 AS A6 AT ag/as -5 - fono *)*5 I ~ Tiguke 3210, Normal Parallel Gonnections - /" "
99@@@@®W@ﬂ¢@ﬁﬂ@x U .
u had , \_—’ : tlv : " voltage until it equals that of the othcr supply. The
: : R - s _“ € . constant voltage source will deliver only that frac- ’
' v eo Gy b tion off it5 total rated output current which is neces=-
T " L . Y ’ ! '
b a2 AN 4k A% AE A7 A8 A -5 —ciD + v€ Wo ; sary to [ulfill the total nurrent emand. | N
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3 -39 PARALLI’IL om.nmom : N Voo stave ey
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3-40 Normnl Parallel Connections (Figure 3-10). ' | ) ! ,
Two Or more power supplies car/be connected in . T
porallel to obtain a fotal output current greater than' : o A\
that avallable from one power supply. ‘The:total " é!@ é 5 b © él@ é Q|0 ‘ .
output current {5 the sum of the output currents of At A2 A} A4 Ah AG AT AB AD -5 -~ GND +\I8/Am b
~ the individual power supplies. The output, CURRLNT A P E ) -SLAVEND Z .
, controls of each power supply can be separately _ L - —_— : :
set. .The output valtage controls of one power sup= . - i‘igure’!!-l]. nutol-PamlleI. Two-and Three Uni&s’
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* Figure 3<12, Avto-Trocking, Two and Three ‘U'ntts \

dltlons. and allows complete control of output cur-

2 = rent from one master power U7 ply.,'rhe output’cur—’

! rent of each slave will be approximately equal to :
the master's regardless of the load conditioh».: o
' Because the output current controls,o[ each stave
iare operative, they should be set to maximum to -
avoid having the slave revert to constorit current
operatlon, this would occur if the master output

current settlng exceeded the .,Iave's, - S

] . I

. . 1 of . .
e 2 . S R

AV AZ A3 Ad A% 'AE A7 AB AB =5 = GND 4+ ¢S5 AID .

CEREFRRAG
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y A8 45 <5~ GND + /%5 a0
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L 3- .48 oUTpU'r cnmmmnct: ; '
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3-42 +AUTO-TRACKING OPERATION (See Figure 3-12}.
3-;43 The Auto;Trocking conflguratlon“ls used when
it.is necessary that_several different voltages re-
ferred to a common bus, vory in proportton to the '
oetttng of a particular instrument, (thq contro) or

mester) A fractlon of the m;ster's outpit voltage -
- is"fed to the comparison amplifier of the slave sup-

ply. thus controllhg the slave's output. The moster

“must have the Iﬂrgest output voltoge of any powe

.’t

supply In the grOUp (mist be the most posltlve bllp- 3

ply in the example shown on Figure 3 12)

' Vid St

- 3=44 The outputiuoltage of the slave ts 2 percept-—
" oge of the master's output voltage, and Is deter-
~mined by the voltage divider consisting of Ry, {or RX
’ and Ry} and the voltage control 'of the slave supply,
Rp whére; Eg= EMRp/RY + Rp. Turn-on and turn-off |
of the power supplies is’ controlled by the master,
" Remote sensing and programming can be used; “al-
though the strapping potterns for these modes show

o only local sensing and progromming. In order to.

. decreases with fncreoasing frequency. ,?‘ . T

"
o

~ malintain the temperature coefficient and stobility.

AL

1

if

. specificotions of the power supply, the externa) re- o

- sistors should be stable, low noise, low temperatur_e
(less thnn 30ppm per OL,) resistors. . :

3 45 SP{ICIAL OPFRA’I‘ING CONSIDLRATIONb

Waasrur.sr:tonomo" ,

o over from constont voltage to constnnt current oper- |

'

o ment and not the euerege. .

o5 Qutput terminols

[

[
o

3-47 ’I‘he power supply wlll eutometlcelly cross~

,- ation, or the reverse, in response 1o an incre‘ose ‘
{over the preset llmit) in the output current or volt- T
age, respectlvely. Altllough the preset 1imit may be
“set higher than the avorage output current or voltoge,
high peak’ currents or voltages {os occur in phlse
~loading) may exceed the preset limit ontt cause - .
crossover to occur. I this crossover limiting'is not - -
desired, set the preset' limit for the peek requlre-

 3-4% An lnternal cepacitor, connected m.rosa the S
of the pcwer supply. helps to sup=-
ply high-current pulse__ of short durntion during’
‘constont voltage operation. Any capacitance added
externally will improve the pulse current copability,
~but will decrease the safety provided by the von- -
stant current circuit. A high~current pulse may dem-
‘age load romponents before the average output chr-
-rent is large’ cnoujh to cause the constant current '
ctrcult to operate. ' ' b

t

w 3«50 The effects of the output copacitor during
constant current operation are as follows: - )
‘ a.. The output lmpedunce ‘of the power. bupply

b, The recovery time of. the output voltage is
longer for' load resistance’ changes. '

c. A Iarge surge current- causing a hlgh pow-
" er.dissipation in the load occurs when the Ioud re-
slstance is reduced rapldly,




.-ll i-.- : o o 1.1 :
it ‘ Y i 2 oy ‘ N
' i ’ ‘j.l. ' ) 3
e " o .‘1-;\_ ..
'-51 REVEPSE VOLTAGE LOADING’ T S
L T Vx L :

3-52 A diode is connected across the output tcrmi-?‘ :
_ may actualiy'dellver 8 reverse current to the | power

.supply durlng a portion of its operating cycie. An

nals. .Under normal operating conditions, the diode
is reverse biaSed (anode connected to negative ter—
minal). If a reverse "voltage Js appiled to the output
termlnals (positive voltage appliod to negative ter-
minal). the diode will conduct, shunting’ current

BCross the output terminals and limiting the voltage - .
to the forward voltage drop of the diode. ' This diode -
protects the series transistors’ and the output elec~ -

trolytic capacitor. s , . o
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-54 Actlve loads connected to thc'powar U ply

external source cannot be allowed to pump current

into the supply without loss of regulation and pos-
‘sible damage to'the output: capacitor, To ovold
" these- eff'ects. it'is necessary to preload the sup-

ply with & dummy load resistor so that the power
supply delivers current through the enthe bperatlng
cycle of the load device. !
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block diagram on Tigure 4-1, ronsiste of o power
transformer,a rectifier and flltc;r, n series regula=
tor,, the mixer and arror nmplincrb, an "OR" gate,

.'[1 constant volkagc input circult, a constant currcnt
innut circuit, @ reference regulator circuit, a bins

supply. and o metcring circuit,

43

1

£

The inbut Tine voltage pnsseb through tho
power transformer 1o the rectifior and filter. where ’
it is convcrtcd to raw DC, - The,DC current passes
lhrough the scries regulator to the positive output
terminal via the current sampling resistor({s).
regulator, part of the feedback loop, is made 10
alter itb conduction to maintain a constant’ oulput

The

T . cri

*parison purposes.

biasing purposes

voltagc/output current,

'.of -the .power supp!y is sampled by’ tho voltage input:

circuit. by means of the sensing terminals (+S),
" changes in output voltagc/currcnl are detected in -

the constant volmtjc/conslant current input circuit.
. amplified by the mixer and orror amplifiers, and
_ o npplied to the series regulator in the correct phase .
o . and amplitude to countcract any change in output ;..
The reference circutt pro- '
vides stable reference voltages which are, used by ©
the constant voltagc/currunt input circuits for com-
The bias supply furhishes volt--
ages which ore used thmughuut the instrument for,
,Theimeter clrcuit provideb an’ n
mdicaliion of output voltage or currcnt
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4-2  The PDWOT aupply, 35 shown on lhf‘ D‘Jﬂrﬁll " constant current input circuit,  The output voltage
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L 4-4 SIMPLIPIED SCHEMATIC .-, 7 v that might occur if a reverse voltage were applicd P n
o o C ‘ -across the output terminals. Output 'capacitor, c2o0, '
V.o 4-5 1\ simp!tﬁcd schematlc of the po\.-vcr supp]y is is alsorconnected across the outpul terminals when ‘
showr in Figure 4-2. It show:; the opermlng con- the. normal btrap[ung patiern shown on Figurn 4=2 is
" trols;: the ON~off switch, the vollage prograomming cmploycd Nolc vhat'this capncitor con be 'removed ‘
* controls {R10A and RIOB), and the current program- " - if an: increasc in the progrmnming speed is desired. o
. ming’ (,ontrols {R16A' ifnd RIGB) 'I‘he METER switch, ' 'Ung!er these! Londilions. cnpat!tor C].) bervu:) lo in- ,
" ‘included in‘the meter circuit block an-Pigure 4-2, ' '4 bUl’G loop: bli]blllty. L. b
' allows the: meter to read output voltage or current ' 0 Y ' R P

"in either oi two ranges. - Figure 4-2'nlso Shows the. 4 '3 SER!ES REGUI!‘.’IOR Lf’ & .g '
internal sources of bias and referchice voltages and - N R ‘ s Tt

thelr nominal magniludes with an tnput of 115Voc.~ 4 7 The series: rcgulator ‘cons lSlb of tronsistor -, g f
o and no lond conncctcd. .Dlede CR34, connected U stages Q6 and Q7 (see schematic t fear of. manunl)

.. across the output terminals of. the power bupply» s Transistor Q6 is tho series clemenl) { pass lrnnsib— o
oA protective device which prevents imornal dampge - tor. which controls the output, Tran51 tor Q7. to- "
I T U SR T *gether with shunt I’QbilerS RBI RBZ. and'RBS. nre )
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! connected ina manner which minimizes the powet ‘

dlssipated in'series translstor Q6. The biss voltage .
' for Q7 s developed across 'a’series diode network -
(CR12 through CR15 for Models 6281A and. 6284A or -
'CR12' and CR13 for the r remaining Models).. 'The con-
ductioh of Q7 will decrease as the collector-to-
emitter voltage of Q6 approaches the voltage devel-
"oped across the biasing diodes. At 1ow output volt-
ages Q7 is completely cutoff and all of the load cur-

' rent flows through the shunt resistors. The voltuge
. that is dropped across Q7 and the shunt resistors |

" reduces the voltage dropped across Q6 thus dimin-

ishing its power dissipation. - The reliability of the:

: regulator is further. Mncreased by mopunting the shunt

resistors' outside the rear of the .gbinet so that the

" infernal components are operated "Under lower tem-1

"
1

perature conditions. Dlode CRll. connected across’
QGD protects it frorrt reverse voitages that oould de- '
velop across it during parallel or auto-parallel op-. .

' eration it’ one: supply is turned on before the other. '.."’

Diodes CR18 and CR19 petfurm a similar function '

for Q?. Do R

A

4 B CONSTANT VOLTAGE INPUT CIRCUIT
- {Figure 4-3} + E . Do

. . ’
o '

+

13- 9. 'I'he clrcult consists of the cohrsa and fine

programmlng reslstors (R10A and R)OB), and'iy difier-
-ential amplifier stage {Q1 and nssocleted compo- -
nents).; Translstor Q1 conslsts 'of two sillcon tran~-
slstors houseti in a single package. The trunslctors :

T L . ) ; ..‘_H‘

© ) Al . .
Y . . ’ - ' .
n i . o -
L . x .

-l-,,,:?..ll o

t oy
¥l i

have matched chatactetlstlcs mlnlmlzing dlfferential

l

voltages dug to mismatched stages. Moreover, drift:
due to thermal differentlals is'minimized, sinceé both
transistors operate at essentially the. same tempem-.

ture.l . o K ! "
; P Sy ".cl :

4,-10 'l‘he constant voltage input bll’CUll’.COl’ltll‘lUOUan

'
L h
i

i

compares a'fixed reference voltage with a portion of
the output voltage and, if a dlfference exists,.pro-
duces an error voltage whose amplitude and phase is
proportlonal to the difference. Theemor output is"
fed baclt to the series regulator, through OR gete
‘diode CR3 and the mlxer/etror amplifiers. The'error

tor which, in turn. alters tHe ‘output voltage so that '
the difference bétween the two input voltnges ap-’

+ plied to the differenttal amplilier is reduced to zero,
This action maintains the output voltqge constant. :

N [

4-11 Stage Q1B of the differential amplificr’ls con—'

Yy '

Ly

nected to a common {+5) potential’ thtough lmpcdnnce
equalizlng resistor R5. Resistor R6 ond RB are. used
‘to zero bias the input stage. ‘ofisetting minor base

" tb emitter voltage differences in Ql. The base.of'

Q1A {5 connected to a summing point'ét the: junction
-of the programming resistors and the current pullout O
reslstor RlZ. lnstantaneous changes in output volt-n '
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., oge’ result in an increabe or decrease in the Sumpllng’
i polnt potential. Q1A ls lhon madc to conduct morp 4

b

voltage changes, the conductlon of the series reguln-




or less, in accordance with summing point voltage
_change. ' The resultant output error Vvoltage is fed
‘back to the serles regulator via the remaining com-,
ponents of 'the feedback loop. - Resistor R1, in serlés
with the base QIA, limits the current through the "
_programming resistors during rapid voltage turn- '

down. 'Diodes GRI and CR2 form a limiting network - _

which 'prevent excessive voltnge excursions from
over driving stage QlA. Cap‘scltors Cl and G2,
shunting the programming resistors, tncrease the
high frequency gain of the input amplifier, Resistor

R13, shunting pullout resistor R12, servesasa trim- -

ming adjustment for the programming current. o

-12 CONSTANT CURRENT INPUT CIRCUIT ¥

(Figure 4-4) - R

4~13 Thts clrcutt is plmtlar in. appearance end oper-

‘ation to the constant voltage Input circuit. "It con~ :

sists of the: coarse and fine current programming re-
sistors (R16A and R16B), and a differential amplifier .
stage (Q2 and associated components). Like tran- -
sistor Q1 in the voltage input circuit, Q2 consists
of two transistors, having matched charactetlstics.
that are housed in a slngle package. ’

compares a fixed reference voltage with the voltage

drop across, current:sampling reslstor(s). If adiffer-- '

enco exlsts. the dlfferential amplifier produces an

4- 14 The constant current input circult conttnuously ‘

error voltage which is proportlonal to this dlt’ferenco.
The remaining components in the feedback loop (am~

"plifiers and series regulator) functlon to maintatn the
drbp across the current sampltng resistor. and con~ !
_sequently the outpttt current. at a constant value. :

4-15 Stage Q2B is connected to the 4S through im-
pedance equalizing resistor R26. Reslstors R25 and

'R28B are used to zero bias the input stage, offsetting
" minor base to emitter voltage differences in' Q2. In-

stantaneous: changes in output current on the posi-
ttv}e line are felt at the current summing point.and,
hence, the base of QZA. Stage Q2A varies its con- -
duction inaccordance with the polarity of the change
at the summing point. The change in Q2A's conduc-
tion also varies the conduction of Q2B due to the -

" coupling effects of the common emitter resistor, R22.
The error voltage is taken from the collector Q2B and-

fod back to the series regulator through OR-gate
diode CR4 and the remaining components of the. feod-

- back loop. The error voltage then varies the con-
.duction of the regulator 50 that the output current is
- maintalned at the proper le\rel. R '

4-16 Resistor. R20. ‘in conjunction wlth R21 and €3,
helps stabilize the feedback loop, Diode GR5 limits’

voltage excursions_on the base of Q2A., Resistor
R19, shunting the pullout resistor, serves as a trim-

ming adjustment for the programmlng current flowtng ,
through RIEA and B. N . ;o
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1-17 VOLTAGECLAMPCIRCUIT !Pigure‘l 5! e S o S

M2V Y gy

‘4 18 The voltage clamp circuit keeps the constant . 0
voltage programming current relatively constant . o :
when the power supply is" operating In the constont . )
current mode. This is accompllshed by. clamping °
terminal A6, the voltage summing pofht. to o fixed
bias voltage. . During, constant current operalion the
constant voltnge programming resistors are o shunt
load across the output terminals of the powgr supply.
When the output voltage changes, the current
through these resistors o}so tends to chunge. Since
this programmlng current flows through the current . !
sampling tesistor(s) it is erroneously interpreted as’

2 load change by the currgnt input circuit. The - ‘ S s R ieriered l
clamp clrcuit eliminates this: undeslruble eifect by T o [
maintaining the constant voltage programming cur- .. L " X Do ‘ '
rent constant.‘ bt oo A ¥ oo Figure 4-5. Voltage Clamp Circuit K
a-19 ’I‘hr- voltage divider, R51, R52, and CR31, back . ' R i o
biases CR30 and Q10 during' constant vcltagc opera=: . current input circuit to a level sufficient to drive
tion. When tho power 5upply goés into’ constant cur- | the series regulator tranststors, Transistor Q3
rent opefation, CR30 besomes forward biased by the  receives the, error voltage input from cither the’
collector voltage of QIA." This results in conduction - constant voltage or constant current circuit via
of Q10 and the clamping of the summing point at’a . the OR-gate diode (CR3 or CR4) that Is conduciin
potential only slightly more negative than the nor- - at the time. . Diode CR3 is forward biased, ond
mal constant voltage potential, Clamping this volt~- ~ CR4 reversed biased, ‘during constant voltage nj-
age at approximately the same potentiol that exists . " cration. The reverse is true: durlng constanl
in constant voltage operation, results in a constopt, ' current operation,
voltage across, ond consequently 2 ponstant current e wio L
through. the current pullout roslutor R12). .4=22. Thé RC networl., composed of C5 nnd R3l).
© . isbn equallzlng nétwork which provldeb lor high'
4- 20 MIXER AND ERROR AMPL]F‘II:Rb (Plgurc 4 Gl - frequency roll off in the [loop gatn responsc tn -
© " order 10 slabillzo the leodbock loop. . Error' ampli-
4 21 The mixer and error mnpllllerb nmpllfy the '  iler Q4 scrves s the driver element for the serje:
error blgnal from the’ conbtanl voltagc or constant - . . regulolor. . : : .
L. L ! : ! . . a
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4-24 The reference circult (see schnmat:c) isa '
feedback power supply similar to the main supply.
It provides stable referefice 'voltages which are
used throughout the unit, The reference voltages -
are all derived from smoothed dc obtained from the -
full wave rectifier {CR22 and CR23) and filter capa-
citor C10. The +6.2 and ~6,2 voltages, which are
used in the cunstant voltage and current input cir-
cuits for comparison purposes, arc developed

across temperature compensated Zéner diodes YR ' Ny .

and VR2. Resistor R43 limits the current through _
‘the Zener diodes to establish an optimum bias Icvel

q- 25 The regulming circuit consists of scrlcs regu~ ]

lating transistor Q% and error amplificr 08, Output
vollage changcs are delectod by Q8 whose base is

)
+ . § v . } h

Jity

[LE0 1 C '
52 MISITIONS roa l’IH'EFLNT MapErs s
" AKL 'vlil)W'\'l PEMMY .

{

n ; 52 TLRMINAL HO%,

o Dy . , P S &
N ‘ R . ; CURRLNT.

’ B S BRI ) Voo
“-connected to'the junction of a voltage divider (R41.
R42) connected directly across the supply, Any er-

i ror signals arc-ampliffed and inverted by QB and ap-

"plied to the base of series translstor QS . The series !

elemeht then alters its conduction in the.dlrection
and by the amount necessary to maintain the volt-
', age 'across VR1 and VR2 constant. Resistor R46, - the
.emitter resistor for QB. is connected in a manner’
- which minimizes changes in the reference vollage
caused by variatior.'in the input line, Output capa-
citor CO stabilizes the reguiator loop.

4-26 METER GIRGUIT (Pigure 4= 7\

}

4=-27 The meter- circuit provides continuous indica~

ple range mcter The meter can be used either as a
wvoltmeter or an ammeter depending upon the position
of METER ‘syyitc'h S2 on the front pangl of the supply, -
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Figure -7,
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Meter Gircuit, Simplified Schematic
; ! R
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tions of outpat voltage or current on a single multi- .
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This ‘switch also’'selects one of two meter ranges on
each scale. . The metering circuit consists besically
of & selection circuit {switch S2 and associated volt-
voltage dividers), a stable differential amplifier
stage (Qll through Q14), and the meter movement.

1)
4-28 The selection circuit detefmines which volt-
age divider is cbnnected to the differential amplifier
input. When S2 i5 in one of the voltage positions.
the' voltage across divider R59, R60, and R61 (con- -
nected across the output. of the supply) is the input
to the differenitial amplifier. When S2 is in one of
the current positions, the voltage across divider
R56,' R57, and R58: (copnected across the sampling
resistor neiwork) is lhe input to the dift’eren}ial Bm-
plifier.’ The amplified output of the differential am-
plifier is used to deflcct the meter. Sy

'4 29 The differential amplifier is o stabie device,
having a fixed gain of ten. Stage Qll of the differw '
ential pmplifier receives a negative voltage from the '
applicable voltage divider when S2 is in one of the
voltage positions while stagc Q13 s connected to -
the +5 (common) terminal, ‘'With S2 in a current posi-
tion, stage Q13 receives a positive voltage from b
the applicable voltege divider while stage Q11 15
connected to the 4§ terminal. The differential out--
put of the amplifier is taken from the collectors of
Qi2: and’ 014. Transisior Q15 is a constant current

source which sets up the proper bias current for the . =

amplifier. - Potentiometer R63 permits zeroing of the
-meter. The meter amplifier stage contains an in-
herent current limiting feature which protects the
meter movemem. against overloads. . For example,
if METER switch S2 is placed in position 4, (low
current ‘range) when the power supply is actually
delivering o higher ampere output, the differential”
amplifiers are quickly driven into saturation limiting
the current: through the meter to & seie value.

v J!‘ 1 ! " : }
4 30 Figures 4 8 end 4-9 show thc meter connec-
tions when S2 is in’ lhe ‘higher voltage and current
positions, respectively. For the sake of simplicity,
some of the actual cirtuit components are not shown’
on these drawings. With METER switch S2 in the
higher voltage range, position (2}, the voltage drop
across R59. is the: input to-the meter or.ipiifier and
the meter indicates the output voltage across the
+5 and -S terminals. For low output voltages. §2°
can be switched to position 1. resulling in the appli-
cation of a larger percentage of the output voltage |
(drop acr_oss_RSB and R60} to the meter amplifier.

1

4-31 With 32 in the higher current range position
(Figure 4-9) the voltage drop across R5B is applied. -
to the meter emplifier and the meter, indicates the
output current which flows lhrough R54. For low:

values of output current, S2 can be switched to
| .

]‘ RED
1
.

. I—‘igdre q- 8. Voltmeter Connections. )
* . simplified Schematic ;

o L
Lo . . : IISB.b

' CURRENT

: SAMPLING' : } ! '
SERIS REDISTORS) ‘S

REG.

RS4 ) . ) W

. Figure 4-8. Ammeter Connections,
Simplified Schematic : o

1

position 4 and ihc volmge drop across R57 ond RSB
is. applied to the meter omplifier. :

I '.
'

"4- 32 OPERATION OF REGUIATING PE‘.EDBACK LOOP

4 33 The feedback loop funclions continuously to

. keep the output voltage constant, during constant
voltage operation, and the output current constant,
during constant current operation, For purposes of
this discussion, assume that the unit is in constant
voltage opemtion and that the programming resistors
have been adjusted 5o that the supply is yielding
the desired output voltege. Further’ assume that the
output voltage insmnmneousiy rises (goes positive)
duc to a varietion in the externa) load circuit.

" 4-34 Note thaL the change may be in the fo.m of &
slow rise in the output voltage or a positive going
ac signal. An ac signal is coupled to summing

" pejnt A6 through capacitor CI- ond a dc voltage is

L coupled to Ab through RlD. c )

4-35 The rise in output voltage causes the voltage
at A6 and thus the base 'of Q1A to decrease (go
negative). QIA now decreases its conduction and’
"its collector voltage rises. The positive going error
voltege is am,:lified and inverted by Q3 and fed to

' ) f . o
. . . o .




. : ’ 1
-the base of series trensistor QG via \the emmer fol-;

" lower(s). The negative going input causes Q6 to

. decrease its conduction so that it drops more of the

- line voltage, and reduces the output voltage to its
original level. _ o

H
.4-35 If the external load resistance is decreased
to a certain crossover point, the output current ¢

increases until transistor Q2A'begins to conduct.
‘During this time, the output voltage has also de-
creased to a level so that the base of QlA'is at a-
: .high positlve potenual. With QLA infull conduction.

g [

. . . . . - TN . ¥ L
its collector voltage decreases by the amount nec- .
essary to back bias:OR gate diode CR3 and the sup-
ply is now in the constant current:mode of opera-
tion. The crossover point at which constant current

i ,operation commences is determined by the setting

"of GURRENT control R16. The operation of the feed-

back loop during the constant current operating mode

is similar to that during constant voltage operation -

except that the input to the differentinl amplifier
comparison circuit is obtained from the current sam-

pling resistor(s) o
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' 5-1 m'rnoouct'ton T S

5 2 ’Upon receipt of the power bupply. the per—-

I

‘ ‘. operation,,; proceed: to the troubleshooting proce- ‘ -
. durns’ (Parngraph’'5-25). Aftar troubleshooting and

" the fault has been properly corrected and that no
.- other faults exist, Befdre doing any maintenancet

B : R el L aMIp T R TE ot N
: G s ' R T 5 o

o e sEeTIoM Y, ST
L T ey MAINTENANGE - " | e e
' ' 5-6 - For output current measurements. the current
sampling resistor should be a four-tenninel rasistor,
: The:four terminals are connected as ‘shown in P
Figure 5-2. In addition, the resistor should be of -
_the low notse, low temperature cocificient (less -

than 30 ppm/9C) type and: should be used at no

N

formance check (Paragraph 5-10) should be made,

- This check is suitable for incoming inspection, If
_a fault isdetectsd in the power supply while © -
making the, performance check or during normal’

'’ ature [rise will be minimized '

repair (Pangraph 5-35), periorrn any’ necessary ad-—

justments and caltbrations (Paragraph 5-37). : - uour'r:;fr .,,-_m;,m{,'_;_\'.

Before returning the power supply to normal opera-~= o o - TN
‘tion, repeat the performance chetk to ensure that . o ‘ @ W

cheel-:s. turn=on power'supply, ellow a half=hour . o ' " ‘ . \
~warm-up, and read the. general informntton re-, v " R T MORITOR HERE——

gerding measurement techniques’ (Peragrnph 5 3 . L C

1

. 5..3 GENERAL MEASUPEMBNT TECHN]QUBS o Ftgure 5-1, Troml Panel Terminal Connections

.» 5-4 'I‘he measuring device must be connected . o o ruunmr hAMI‘Il\h rn-imnm.-] '

 .pcross the sensing"leads of the suppiy or as close . - ! L EXTENAL . T SN
to the output termtnals as possible when measuring L UNGROURDED P?ﬁ" S , i ,,.,f;m»»
~.the output impedence. transient response, regula- . TERMINAL OF ‘ e AN O e TEHMINAL DF 5
tion, or ripple of the power supply in ‘order to . - PMERBURRY - . v’ SAMPY R FOWER SUPPLY
achieve valid mpasurements A-measurcment made L o "»—"r.'.',f]';m _.’ , i
across the 'load tncludes the' impedonco%of the leads, R ] OO LU 1L L B
to the load and such lead lengths can casily hove T T L oy
an tmpedance several orders of magnitude. greater . ‘Figure 5-2,7"Output Curfent-Measurement Technique
than the bupply impedance. thus invelideting the S o ,‘,g'ﬂ A . o o
‘measurement. o . P S S

’ ) T e " 5-7  When using pa oscillobcope, yround one
5 The monitoring device :\hould be eonnected y terminnl of the! power supply and then ground the ’
to the +5 and -8 torminals (sce. i‘igure 3-2) oras . case of the oscillobeope to this same point, Moke

shown in thun_ 5y 4The performance characteris~- ccrtn’in that, the cnee is not also grounded by some '.
Jtics bhould never be -measured on- the front terminals other means, (power line), Connect both oscille-

" if the load is connected akross pho reér ‘terminals, r;cope input lepds to the power bupply grc at termi-
Note that when meoburemems are’ made at the front nal and check that the oscilloscope 15 not ew-thi-— - 3
terminnlst the monitoring. Ieads ere connected at’h, 'biting h} ripple or transien! due to grounli IOD].'Jb,

o not B, as shown in Figure 5 1‘l r'niiure to connect 'pick-up. or othor meanb
l

’ :
'

the measuring device ot A will result in"a meebure- 0

¥ ! ‘
ment that includes the rr'sisiitmce of the leads be- 1+ | 5 ~B E‘i'i‘ BQUIPMBNT RBQUIRB

tween the outpur terminnls nncl the point of conhec- !
tion, o PR . L 1 A Tob!e 5~ 1 liblb the test equipment requiretl to
.7 ‘ : I perfurm the. various procetluros debcribed in this

T g gsegtion, T

3

‘more than 5% of its rated power 50, that its temper-

K
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ilt S ot Table 5—1 Tcst'Et';'uipmen: Required Lo ‘ !
coas R co Required - ! :' E U Ny Recommended ke
' Type 2 |s 0 Y Characteristics 0 1] ¢ i Use © % " Model W
Différential Sensltivity- 1 v full scale - 'Measure bC voltages- | @ ',3,42'0‘\(Se|=e yctc)‘
Voltmeter {min.). Input impedancle. caltbralion procedures SERTIRE I VAR
PR + | 10 megohms (min.), .~ AR Y L [
Variable Range: 90-130 volts, Vary AG faput * : © | ! O By et Lo
Voltage , ". .| Eguipped with voltmeter . VA 1 ”lj EERELNEE
Transforme: .|, accurate wlthin 1 volt, g ’ [ N
" AC Voltmeter Accuracy. 2%, Sensitlvily: | Measure Ac’ voltages and ol & 4038 SRR ‘
l LR . 1 my full scale de[lection rlpple. . o o : a o J\' .
o L ] ’ e I '
Oscilloscope ‘Sensmvlty- 100 pv/cm. X i Displa\( transient response o & 140 A plus ‘E‘
< | Differential input, . |waveforms o "L 14007 plug in, o
v ’ : ; Lt e e : o
: Oscillatpr Range' 5 cps to 500 Kc I,r‘npqdar;ccx-checks “'_ S ‘ (F,v 200 CI‘ i
SR T Accuracy: 2% R L R P . _; o '
I ] L m EIOI S ' '
DC Voltmeter Accuracy. 1% “Input Measure DC voltages:: . <" | ¢ 412A
v resistance: 20, 000 ohms/volt S R ?1 . 3 !
ot ’{min ) ' ' ‘ i o ’ :'l,.'- "' 4 !'
: Re'pe'n;tive.. . Rate. 60 — 400 Hz, Zpsec Meachrc trans.ient‘res'ponsc. ' See Figure 5-7 i
Load Switch | rise and fall time SN SO ) ‘ Ny o
o TN . ’ Y v N
- Resistive Vn)ues' Sen Pamgrnph § 14 - Power supply-load resistors j mwmeememse e i
- Loads . and Figure, 5 -4, *5% 75 watts Ut R Ay o
~Current: ", Value: . See Figure 5-4, Ml":asura"cjcrren.'t; calibratg | m====——- B
. Sampling ' 1%,,40 watts. 2Dppm. meter j K
" Resistor i . '4-Terminnl _ Wy . v
. ) o ’ 1 ' Aty . 1 Y v
N . T . . . t ’:"“ 1 R |. !
" Resistor - | 1Ka 1%, 2 watt hon—lind.uct_lve ‘| Measure impcfzdlcrice._ ! memmm e —————— .', g |
Resistor 100 ohms, 5%,;10 watt | Measu’r’e'irﬁpedancé ;':'------ ----- e ;
-"..- - - i vy o o
"’ Resistor Value:. Sce Paragraph 5- 47. o Calibrmc progrpmming currem -.----'--------7'--
| #0.01%, Fwate, : _ de ' A
. Resistor’ Value: See Paragraph 5-50, Calibrate prpgranirhinlg‘curren‘t memmmm————i—— ——- a
‘ ‘ 20,1%, 1 watt, ' AR T - h L
. - \ A . R . . ' B A "“u
‘' Capacitor 500|1f 50 w,vdc 'Meqsurcjimpedance_ :‘i-']"'"'""’.“:."'j _____ ; f
. Decade !, Range' -—5001(. : Measure programming . -—-»—-----‘-‘ ------ ' ,
. Resistance ' Accuracy. 0.1% plus 1 ohm. ‘coefﬂcionts e S | 1 '
~ - Box : M::ke-before-brcak contacts * : N ‘ '
. ) ' Lo . .
. AL - iy “‘, I o IR
. '.| o co T S AR 1o ,
I » ,‘ EAR § ,’}' D -;‘ < N . | SR
B ' : X ,, M . . | o ! .
IR S e o : i b R ,
‘ . ' . . ‘r‘ Lo . L o f ' _,‘."
. s IR o ol - = R e
R ' T T . 3 . ;
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ype Characterisiics P DA 'Mse ! ‘v, Model | |

g Capaclror

'.-"‘.SOOpf-.'.'SO wvdc

v . )

Measure im‘p'e'dance .

) o b ] ] ) o IJ“ : . 'r‘ ‘I I IR
Deeade | Range: .0-k50K (min,). " N Measure programming
. Resistance -Accuracy: '0.1% plus 1 ohm coefficlents

1 Box .| .- Make-béfore~break contacts, Y
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' ,il' 3 ' o ‘ . 1
', S P L ' . A saiisfactory substimto for a differential voitmoterml : '

: Lo is to arrange a reference voltage soufce and null — S
- . M, detector as shown in Figure, 5=3. The reference | R
. i voltage sourc:e is adjusted;so that the voltage diifer- A
© .o, . .' .y ence between the supply being measured and the " D T st
_ IR . . reference voliage will have the required resolution . ‘nk{\rb ‘ a

L . for the measurement being made, "The voltage differ- - A
S ,», ence will be a function of the null detector that is '+, ~ . =

o AT ! A “used, Bxamples of satisfactory null detectors are:

‘ -~ .7 & a9Anun detecior. ‘a DC coupled oscilloscope o

3 L - /., utilizing differential input,.or a 50 my meter move~ , ‘

; Yoo+ ment with a 100 division scale, For the latter, a ' o
: ... .2 mvchange in voltage will result in a meter deflec- St e iy

" C .1 tion of four divisions. L v .- :
J; 0 B ‘ .. X ' : A ' ' . ; ' ' ; s
S TN S C S
:;.' o v y "\‘ ol Lo L i
o 5 | 1 ’] ] . ' !

. ] v, - : . i
W, e  GAUTION A _ :
li ' . " > | Ik R -3 e o . ‘ : ! R

GRS e i Care must be: exprcised when using an electronic AR N

Lo ‘ oo null detector in which one input terminal is grounded oy f C

B 1o avoid ground loops and clrculating currenis B ,
‘ o : v ,; “. 7 lw' . . ) 1 ] [}
:}. g L ' L ' L ,," ) ‘Lr‘ - '\ ! , ' ',

. 7 ‘i' ' ‘ KT I ' f ' S i ]
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" ‘ VOLTAGE B
YNpER TIST ). G| e | 10 PERPORMANCB TES’I‘ o '
. P y S .
\F ] g :'k ‘ 4 : ol !
: 0. A ¢ o gy b o 5—11 'The' follow‘ng test can be used as an’ in-

R ' | B B corning inspettizon check‘ and appropr)iato portions

Y A L Co ’ R . of the test can be’ repeated either to check the

: . & Yoy L operation of the instrument after repairs or for
N DR v ‘ R 1 ‘?' - periodic. maintenance tesis « The tests are per=_

K - :"‘Yn’:‘e‘ . - o S formed using a IIS-VAC 60 cps. , single phase’ in-

U ”“';f__”_m"“”‘ ' ' . put.power source. -If the corréct result {5 not ob-,

e ; R T R ‘ ' tained for a particular check, do not adjust any
et . < . B L | controls, proceed to troubleshooting (Paragraph

B ‘.‘.I t'.'r, ."‘ ‘ U t ‘i. e —28) -5= a h ! .[ " .'di"‘;?' [l "t

¢ . | ' .‘.:\1 - J::: . S " ?,1 . e t i pett
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-12 CONSTANT‘ VOLTAGE TESTS
RTRTRREI , 0

5 13 Rated Output and 'Meter Accuracx,

M, . B
' _‘5-14 Voltage .-Proceed as follows-' SR

. l 1

booall Connect load reslstor ACTOSS rear. output
Reslstor value, to be ae

terminals of supply.

tollows?;

“}

. Model No, 6281A 6284A 6289A - 5294A 6299A
Resistancef 1 5n 6n ' 26n GUAJ ' 133n

-b. Connect differential voltmeter across +5
and -S terminals of supply ohserving correct polar- ‘
Aty

I

. Set METER switch to highest voltage range
' and turn on supply. o

.od. Adjust‘ VOL’I‘AGE control(sl until front
panel meter indlcatos exactly the maximum rated
“output voltage;
e, Differential voltmeter should indicate
maxtmum rated output voltage wtthin 2%, "

L
3

5215 Cur_rent. ~Proceed as follows: n TR
»o Py 1o
: a,. Connect test setup shown in Flgure 5-4
leaving switch S1 open, i,
b Tum’ CURRBNT controls l’ully clockwlse, :
. Set ME‘.‘I’ER swltch to: hlghest current range
ancl turn on supply. Lo i
d, Adjust VOLTAGE control(s) untll front
panel meter indicates exectly the maximum rated
output current L
leferential voltmeter should read I 0 &

"o, oévaw e

s ! ) X . - - -
r1‘ 4 ._\]'_: : : . AR ] IMODEL NO. " AE:J'
0, “1, 30
2 [ PowER sUPRLY. 2o onls’
" |/-UNDER TEST 10,66 | 26
. '.-t- !. L0 L1
s E . 133l 13z
| §odd - |
;RY . ar "l
ST . LOAD : ~
EETRTEN I RESISTOR
i A R o Lo DIFFERENTIAL
b CURRINT VOLTMETER
© BAMPLING | - . r
WESISTOR - !
- + G
"".’ i

_::Fi‘g_ure 5-4, ‘:I-‘.O‘utput' Curre'nt, 'l'eet 'Setu_p’ '

L K : ’
5 16 Load Regulatlon= To check constant voltage o
load regulation, proceed as follows:

a.: Connect test setUpas shown ln Figure 5 5

 panel meter indicates exactly the maximum rated .

ER SUPPLY SN S , \
i l’%vrim:u 1887 | ' _
P + '- . ' ! ' .. ; ;
gl
TN SN
! Ry MODEL NO. nrir:rmc' lormlﬂ__‘
! . 62plA " | 0.20 . 1.2
h .| bzean 033 b
4 ' 62898 | 0.6 C o
’ : 6294 1.0 59 o
62904 13 132
. . ' DIFFERCNTIAL e ’
‘ ‘ S, VOLTMETER L
R 258
. 7 |
] " ‘ lI . 1 . ’ .
. Figure 5-5. Load Regulation, Constant Voltage ) ’,-
. | . . . ,
‘b, , Turn CURRENT controls fully clockwise,'

€. .Set METER switch to highest current range
and turn on supply, :
.. d. Adjust.VOLTAGE control(s) until front '

output voltage, . ' ‘ TH
e, Read and record voltage indicated on dif- .
ferential voltmeter, . . o
" Disconnect load resistors. v
g. Reading on differential voitmeter should
' not vary from reading recorded ln step e by more b
than the following. e
"Model No. ' 52BIA 62B4A 6289]\ 6294!\‘ 6299A Coee !
Varlation {mvdc), #6 . 26 28 :tlif.
-1 vy : Y e : B
g 5 17 Line Regulation, "'To check the line regulation,
‘ proceed as follows: = T
4

Connect varlable auto transformer bctween

input power source and powor supply power input,
b, Turn CURREN'I controls fully clockwise,
c. Connect test setup shown in Figure 5- 5,

, o d, Adjust variable auto transformer for 105,
VAC input, 3
' e, Set METER switch to hlghest voltage range
and turn. 'on supply, »

f. Adjust VOLTAGE control(s) until front
panel meter indicates exactly the moximum rotcd

output voltage '

Read and record voltage lndlcoted on dif- | b
ferential voltmeter, = -« | "
h. ~ Adjust variable auto transformer for 125 Y
"VAC lnput ’ o

1 . i




e . 4;,.:".‘ : e
h' e oy :
' i'-
not . vary from reading recorded in step g by more
“than the following gl
Model No.

Vartation (mvdc) 22,75

ey
5 18 Ripple and Noise. 'I‘o oheck the rippIe ond
notse, proceed as follows.

Retain test setup used for previous line

. 26 :EB

EL

regulation test except connect AC voltmeter across

,output terminals as shown in Figure 5-6.
. b, Adjust variable auto transformer for 125
VAC input,

. G Set. ME‘.TER switch to highest current range,
"’ .-d. "Turn CURRENT controls fully clockwise '
and adjust VOLTAGE control(s) unti! front parel me-

ter indicates exactly the mexlmum rated output’
voltage Vo w .

i AC voltmeter should rend less than A
0 20mvrms . ’

POWER BUPPLY
UNDER TEST
N

oy

RN COAMPvoLTMETER |
! H L KT T

Pigure 5-6 Ripple 'onq Noiéo._ ‘ Constolnt'\o’oltnge
N PR IR L
. Y‘ ' T .‘ o ) )
5-19 Transiont Recovery Time, Tc;,check the .
transicnlt recovery _tirno proceed as follows:

: Set METER switch to highost current ,
range and turn on supply. ‘
~di 5 Adjust VOLTAGE control{s) untll [ront

panel metor indicates exactly the maxlmum rated ,'

output voltage., .

Reading on ditferentiel voltmeter should

- i ] . ¥ . "
-Connect’test setup'shown in Figure 5-7,
Turn GURRENT controls fully clockwise,

¢

6281A 62B4A BZBQA 6294A 6299A
&12 '

. . '« , Lo . - ’
e. Close line switch on repetitive load
switch setup, ‘

f.  Adjust 25K potentiometer until a stable
displayis obtained on oscilloscope, *Waveform ‘
should be within the tolerances shown in Figure 5-8
{output should return to within 15 myof ortginal
value in less than 50 mtcroseconds) |

v

L

POWER SUPPLY - OSCILIOSCOM,
UNDER TEST : ‘ , LIRERY
‘ :/ - . o \ G
° g — 2P
. . v l
CONTACT PROTECTION Ry
NETWORK b )
TWF Sn bW ' T 3
e mers w Ry ‘
. “ T homs: -
R S - I TINS DRAWING SHOWS
T _ L A SUGGISTED METIOD
o 0¥ | OF LUILDING A LOAD
‘ ) * | SWITCH, | HOWELVLR, i
| by © v UTHER METHDDS COVLY
nsv - | BK 113 ) J BE USLD;  SUCH AS A
b e S|, TRANSIIOR GWITCHING
A e " OKETWORE  MAXIMUM
' : | . LOAD RATINGS P DAD
| : - SWHGIH ARL: - 5 AMES,
_ UKL SWIIGH - |NOTE 2 [ BN, At INDT 20uw)
o L] % USE MIKCURY WEiAv
, R : v CLARL TYIC NGP 1002 Ok
b e ol wae e
' |woap swiren ot _I A USE WIRE WOUND RESISTOR
' MSBTENCE ONMSY] . . ‘
, | Moot no. —lﬁjx—&—-iw—uy .
. B2HIA v b 1,3 . o
b2H4A 023 L T L
BIhUA 0 bb e ] , o
- h29a8 B LA . ' '
6294 3,33 | 132 1 . .
e P : . ' . ! 3
Figure 5-7, Transient Response, Test Setup .

o s
“STUDNDS

'

! \

" LOADING TRARGIENT

 UKLDADSKG TRAKSIENT
' ! ' E .

. ! ! } ) Lo ; )
Figure 5-8,, Transient Respense, Waveiorms _
. . N 1



5-20 Qutput Impedance, To check the output: im-:' :
pedance. proceed as follows- .

S

i
1

. a. Connect testsetupas shown in Figure 5-9,

b, ‘Set METER switch to hlghest voltage range
turn CURRENT controls fully clockwise, and turn on
supply,

.~ c©. Adjust VOLTAGB control(s) untll front
panel meter réads 20 volts (5 volts for Mode! 62B1A
suppliek}, '

: vd, -Set AMPLITUDE control on Oscillutor to
10.volts (Ejn), and PRBQUENCY control 10°10 cps,

e. Record voltage across output terminals of |
the power supply (Eg) as indicated on AC voltmeter. :
‘ f. Calculate the output impedance by the
[following formule-

Ein - Eg -
Eo = rms voltage across power supply output
terminals,
R = 1000
"Em- 10 volts - . '
g, The output tmpedence (Zout) should be
less than 0, 001 ohm,
' h. Using formula of step l calculate output
impedance at frequencies of 100cps, 1Kc, and 500Kc,
Values should be less then 0.01 ohm, 0.2 ohm. and
2 ohms,’ respectively.

|

' zout

t

¥

1
L]

4

i v
it

wd

. VOLTMETLR

Lidy

. VOLTMLTER ,
' ‘hoanzp. by
N INDICATES T, INDICATES I,
AN I B . i . - i
| XX ono ;
H 1 B
SR ' N ‘
. POWIR EUPFLY - DSCILLATOR
UNDER TIET . | ¥ 0D
hLx A,
- i R -
. s MrD
. . L
W Ivv.' "}“
1 I
100 OHM } S
. ! : ] '
" ' "' + ' * .
S ‘
Figure 5-9.. Output Impedance, Test Setup,

5-21 CONSTANT CURRENT TESTS
5-22 Load Requlation. To check the constant cur~. "
rent load regulation, . proceed as: follows: ,

n. Connect test setup as shown in Figure 5-4,

" b, Turn VOL’I‘AGE control{s) fully clockwise

PR

 ferential voltmeter, ,

' not vary from reading recorded in step e by more

" Madel Ng,

notge. -proceed as lollowsr

' Reading {mvac) -

:8et METER switch to highest current renge
and turn on supply, I ‘ '
d. Adjust GURRENT coptrol until front panel

' meter reads exactly the maxtmum rated output cur-
_rent,

Read angd record voltage indtceted on dif—

e,

f. Short out load resistor (Ry) by closing '
switch'S1,

‘g. Reading on differential voltmeter should
than the followlng.
"62B1A 6284!\ 6289A 62941\ 6299/\
Variation (mvdc) 0,150 £0, 182 %0 265 +0, 3")0 iO 433
5-23 Line Regulation
proceed as follows:.

'

To check the line regulation '

a. Utillze test setup shown in Figure 5- 4
Ieovlng switch Sl open throughout test,.
' b, 'Connect variable auto transformer between
lnput power source and power supply power lnput
. Adjust auto wransformer for 105 VAC input
d Turn VOLTAGE control{s) fully clockwise.
_ e, Set METER switch to highest current range
and turn on supply,
f.> Adjust CURRENT controls unttl tront penel
meter reads exactly the meximum rnted output cur-
rent

"
1

9. ‘Read ond record voltage tndlcoted on dif-"

. ferentinl voltmeter, ’
h. Adjust varleble auto trnnsformer for 125

W\C input, !

. .1,  Reading on differentiel voltmeter should

not vary from reading recorded in step g by more

than the following:

Model No, "62BIA 62BAA GZBOA 52941\ 6299A

Vorietlon (mvdc) :t{l 150 40,183 40,265 10 350 0, -1331

oy

5= 24 Ripple and. Nolse

“To (,hec.k the ripple and '

'

b
Use test setup shown :n r‘lgure 5-4, éx-

i cept connect AC voltmeler, across snmpllng resistor

instead of difl’erentiul voltmeter,
b, ' Rotate VOLTAGE control(s) fully clockwlse
‘ c.' Set METER switch to highest current range’
ond turn on supply, '
d. Adjust QOURRENT controls until front ‘pane]

~ meter indicates exactly the mexlmum rated output’

current,
_Turn range swltch on AC voltmeter to l nv

posltion
f.

Model No,

The AC voltmeter should read s Ilollows:
62B1A 6284A 62B9A B294A 62997
0.80 0.66 0.33 0.50 0,665

4
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5-25 TROUBLESHOOTING T N

5-26 Components wlthin Hewlett—Packard power

. ‘cupplies are’ consewatively operated to provide

. a supply may fail,
: immediatel& repaired with a minimum of "down time"

' 528 General, Before attempting to'trouble shoot

' ceeding paragraphs,

maxlmum relfabilily. In spite of this, parts within
Usually the instrument must be

and a systematic approach as outlined in succeeding
paragraphs can greatly simplify and ‘speed up the

kepair. L :

b S
b 1

5-27 TROUBLE ANALSIS

k.

this instrument, ensure that the fault is with the |
‘instrument and not with an assoclated circuit, .The
performance test {Paragraph 5-10) enables this to:
be determined without having tc remove the: instm-
ment frorn the ‘cabinet, ‘ L

5-29 Once it is determined that the power supply
is at fault, check for obvious troubles such as open
‘fuse, a defective power cable, or an input power
fatlure, Next, remove the top and bottom covers ' .
{each held by four retaining screws) and inspect for
open connections, charred components. etr, If the

~ trouble source cannot be detected by visual inspec- ’

tion, follow the detailed procedure outlined tn suc~
Once the defective component
" has been located (by means of visual inspection or
trouble analysis) correct it and re-conduct the per-
formance test, If o component is replaced, refer to

the repoir and replacement and adjustment and cali-

bration paragraphs in this section.

' put voltages,

5 30 A good undersmndmg of the principlos of op-
eration is a helpful aid in troubleshooting. and.it is
recommended that the reader review Section IV of

' the manual before attempting to troubleshoot the:

- unit in detail,’
' "understood

Once thc'nrinciblcs of operation are
logical application of this knowledge
: ied in conjuncuon with thc normal voltoge

; . . L ’ i
. ) ' r :

. "I'o'blo 5-2.

_ troubles are as follows:

Reference Circuit Troubleshooting ‘ S )

' readings shown on the schematic and the additional

procedures given in the foilowing paragraphs should
suffice to isolate a foult to a component or small
group of components, The normal voltages shown

on the schematic are positioned adjacent to the . =~ |
applicable test points {identified by encircled num-
bers on the schematic and printed wiring boards),
Additional test procedures that will ald in isolating

a. Reference circuit check (Paragraph 5- 32)
This circnit provides critical operating voltages for .
the ' supply and faults in the circult could affect the

. overall operation in many ways,

b Feedback loop checks (Paragraph 5-33)
' Procedures for dealing with common
troubles (Paragraph 5 34) R , :

5-31 'rhe test points referred to throughout the fol-y ..

-lowing procedures are idenliﬁed on the schematic

dlagram by encircled numbers

:5-32. Reference Circult

Cow oA, Make an ohmméter check to bc certain
‘that nolther the positive nor negatlve output termi-

nal is grounded, y
b, - Tum lront-panel VOLTAGE. and GURRENT
controls fully clockwise (moximum)
c. Tum-on power supply (no load ronnectod)
d. 4 Proceed as Instrutted in Table.o-.? S

5—-33 Peedback Circuit, Generolly. malfunction of -
the feedback circuit is indicated by high or low but
[If one of- these situations oceur, dis-

connect the load and proceed as instructed in,

: Table 5=3 or, Toblc 5-4

5-34 Common Troubles 'I‘oble 5~—5 libts the symp-
toms, checks, and probablc causes for common
troubles, S B

' : 4 ; '
; Step Chcfitt:;n ' Pgd:i;?;c I::ﬁ:;?itm ‘IfIIndicalion Abnonnol, "l'okc Thrs:’Action'T!

1 " 4s 33 6.2 0, 3vdc’ . Check 12.4 volt bias. of VRI

2 a1 +5 6.2 % 0. 3vdc " Check 12,4 volt bias or VR2
3 45 % ["1z.421.0vdc ] CheckQp. Q9. CRe2, GR23, 10, T1

1




Table 5-3,, High Output Voltage Troubleshooting
i Rt g , ! : o \

Step| ‘Measure

R ‘Response

‘Probapble Cause | ,

'
d !
i
1 .
+
P 1

o _!f‘:

. +
T Loy

1. 1 | Voltage between +S and Ab

. [N . ) J--‘
1 2 1] Voltage between +5 and 12

4. Volmge betwaen 22 nnd 23

OV to 0.8V

Morernegative than OV

Lesé,' positive than +0,8Y

Bl ]
. v
t

+D BV to +1 SV

More positive than +1.2V

+

Less posmve than +1.2V

1
'

GV or negative
)

More positive than OV

a. Open'strap between A7 and A8
b. R10 open |

Pfoceed to Step 2.

a. QIA shorted

b Q1B open

c. R3 open
Proceed to Step 3.
a. Q3 open v

b. R35 shorted e
c. R33 open '

Pioceed to Step t_!. ‘

a, Q6or Q7. sﬁbned :

,b. CRI1 shorted

8. Q4 shorted.

'
't

. Table 574, Low Cutput Voltage Troubléshdoting-",l ) Lo

]
'

S'tep- Measure .

Respthe

Probable Cause

| necting CR4, .

[
’

i

+

*
]

1 | Disable Q2 by discon- :

2 | voltage between +5 and A6.
13 Voltug_e hetwoen +8 ond 12.’ '
.4 | voltoge between 8 and 19.

5 | Voltage between 22 and 23.

More positi\fe than ‘OV‘.

"Normal Qutput Voltaae. N

- '.f'

t

~ Low output voltage. '

"
H

' .

More neyative than OV.

" OV 1o 40.8V

r

1
.!.

More positive than +I 5V. ‘

+0. BV10+1 SV. .

v Less posit_ive than +1.2V.

0o

More positive than +1,2V.
0 1 ! :

More negative than 0V.

a. Constantcurrenlcircun{aulty.’
check CR4, Q2A, and Rl6
for short. . _ ' v
QZBopen. ey
b
Reconnccl CR4 .and procced to
StepZ. P 1 .

8. ‘-Open strup AG A?. .
a. Check’ Rl(} c1, ' or G2 for :,hort.
b. Pl'ocer:d to Slop 3.

a. OQIlA open. T

b. QIB or R3 shorted.
Proceed to Step 4. ¢

g, Q3 shorted. L
b R33 shorted or low.

: Procéed to Step' 5. S

a. R32 sliorted:

“bs Q4 opon. o

. ‘Qﬁ or {57 open.

5-8

P 2
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\ Table 5-5,

Common Trouhles

~ Symptom’

v  Proboble Gouse S =

1

- HighRipple

foD.
'
b,
A}

e

Check opernting setup for ground loops.

I output flnating. connect 1pf capacitor between output and
ground ) - {

Ensure'that supply is not Crossing over to constant current
mode,under loaded conditions. JCheck for low vbltage ocross
Cl4 or Q6. : -

y o

Poor line reaulation
[ '

‘0.

v

Check reference circuft (Parngrnph 5- 32)
Check reference clrcuit nﬁjustment (Paragraph 5-51).

Poor load regulmion“ N
(Constnnt Voltagb) g

c.

lmproper measuring technique' refer to I‘aragrnph 5-16.

Check the regﬁlation chnracteristics of Zener dibde VR] 25

follows: e ' R

{1) Connect di[ferential uoltmcter ocross VRY o

{2);Connect appropriate lond resistor {Ry), given in Figure 5-4,
across {+) and (-) ou{put terminals '

.[3) Perform steps b through { of Paragmph 5-32

(4) M the differentiol voltmctor reading un;ic:a by more thin
0.5mV, replace VRI. '

Ensure that supply-is not noing into current limit, Check

© constant current input circuit,

Poor load regulation
{Constant Gurrent).

.

a.
thy

o

»

{

3

Improper measuring tcchniqub* refer to an‘tjra'ph 5-16.

bheck tho regulmion chnmcteristics of Zeher diode VR° g
follows;’ '
" (1) Connect differential vol:metcr .)cro;,:, VR2 o

{2) Connect appropriate load resistor (Ry), given in Huuw 5-4.

3 ]

ey ocross {+) and (-) outpul terminals o , :

{3) Perform steps b through f of Parayraph 5- 51
{4) If the differentiol: voltmeter rc.nlinu virries by mom’th.m
0. SmV. replncq VRZ. _ ‘ -,m‘u

e r

Chm,k clamp circuit QlU.‘ CR30, CR3Y ond L.R32

Ensure-thpt supply i.; not Lrnssinu over to L[)nb(ﬂnt voltioye

“ operation.  Check constant voltage input cireunit. o

Oscillates (Constant Volmue/
Con.,tunt Currnnt) o
' [

[1]8

b,

Check C5 for opcln.,‘adjuslmcnt of R30-(Parayraph 5-53).
Check R20, C3 in constant gurrent input clrcutt. R

Poor stubllity ({Constant \a'olmge)=

a.
b.

C.

-

¢

»

2.

heck +6.2Vdo reference vo!tngm (l‘arm;rnph 5= 32).
Noisy proqrdmming msistor R10,
CR1, GR2 ieaky. '
Check Rl. R12, R13, C2 for noibe or drift
Stoge 01 defective. ) _ ‘ . Y

Ca
b,
c.
.

e,

Check 46.2Vdc reference volthges (Pﬂrngmph 5~ Jz)

Noisy prngrnmming resistor R16. . ‘

CRS, CR34, G20, 3 leaky, . ' '
Check RlB. lRlQ R20, R21, R54 for noise or drift,

Stage 02 defective. B : "




~Table 5-6. 'SelectedI,Se}miconductdr Gharacteristics:

Reference T et ' , . Suggested
Designator Gharacteristics ‘tﬁf‘y Stqc!(' No. Replacement |
7} U Matéhed 'differerfual ampli- ' ; !
) . fier, NPN Si Planar, - : _ :
1 , ' 70 (min.) hFE 1C = 1ma, : i854-0229 v 7 E I
Q2. T , 297 G. .
Lo Vcbo"-‘kw- ‘ : T
' 'NPN Power hpg = 35 (min.) , . ! ‘
. Q6,7(16) ) @ Ic'= 1A VCE - 4y, VCE(salJ " 1854-0250 2N3442 R.C.A.
i i b leaxC‘I - 1A VCE ' ‘
. I o o ' . . ) ‘=
5 ‘;23,2519'2“’ St recufier. 200mn. 200prv ‘1901 -0033 1N4858 * Sylvania
‘GRB, 12,31 Si. diode, 2.4V @ 100ma | 1901-0460 .‘_ ©1N4830 G.E.
 ORi3,33 Si. 'Stabistor, 200ma, 10pry 15010461 . | 1N4B28 G.E.
B . oo ! , t ' L e
CR22-25 ,_Si- recti‘fier,‘._SDE‘-'na, ZOOpN:‘ 1901—00"6 - 1N32533 R.C.A. ! .

Table 5-7. Checks and Adjustments After Replacement of Semiconductor Devices
oo ! . ' L . s R : |

I

Referehce Function 3. ‘Check ~ Adjust |
: V! R . oo . Constant Voltage {CV}) b
. Ql | . Constant voltage differential amplifier | line and Joad regulation. | R6 or RE
A o o Zero volt output, o v
' . ! . ’ s H !
S ‘ ‘ R T '1_ © . | " Constant current (CC). .
Q2 . Constant current differential amplifier line and load regulation. R25 or R28
_ ' L ‘ Zero current output.. o
' - - ' " . 'CV/CC lohd rcgulation; " ‘
| 93.04(95) .M‘i:f_cr and error nm‘pliﬁer(s? | CV trapsient response. R30 .
Q6,Q7 Series regulator ' CV/CC 1oad regulation.
o o o o Reference circuil, line : '
QB. Q9 - Reference regu.li:no.r regulation. A R46
. ' ) , ' }
Qo Clamp circuit " -CC load rcgulnlion. ‘
TR Lo b ‘ : ‘ e ' L
B A L Meter Zoro. Voltmeter/ R63,R72,
Q11-Q15 i, Meter circui; ammeler tracking. * ' R56
CR1,CR2 Limiting dxodes CV load regulation. ,
. \ . ) ‘
. CR3-CR5 OR-gatc diodcs and limmng diode CV/CC load regulation. v
o { ~ Voltage across encl'; :
CRB(CR9) Forward bias regulator o diode 2.0 to 2.4volts, |
) ¥ . b ‘ s L ' . Sy
L o ' s * Voltage across appro-
CRZZ-CR” Rectiﬁ'er ('im(.je? ' , Priate filter capacitor. _
'CR34 Protection diode ' Output voltage . ' ‘
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, 535 REPAIR AND REPLAGEMENT = : | . the special characterjstics of selected semiconduc-
L ' S o ‘ tors. If the device to be replaced is not listed in
5-36 Before servicing a printed wiring boord, refer Table 5-6, the stendord manufacturers port number -

"~ to Figure 5-10. Section VI of this mantal contatns. listed in Section VI'is applicable. After replacing
- @ Vst of replaceable ports. Before replacing a semi~ ' a semiconductor dcvicc. refer to Table 5-7 for.
conductor device, refer to Table 5-6 which lists checks and odjustmcnts thot may be necessary

4 '
: v
[

H ‘ |

- Excessive heat or pressure can lift the copper, strip from the board. Avoid damage by using a
low power soldering iron (50 watts maximum) and following these instructions. Coppe) thatlifts
off the board should be cemented in place with a quick drying acetate base cement having good
-electrical insulating properttes : . i

N
|

A break: in the copper should be repaired by soldering a short length of tinned copper wire
across the break, i

Use only high quality rostn core Solder w safring etched: circuit boards. NEVER USE
"PASTE FLUX. After soldering, clean off any excess flux and coat the repaired area witha S
high quality electrical varnish or lacquer. . , o

1

‘When replacing componentswith multiple mounting pins such 'lstube sockets, electrolytic capa~ - . !
citors, and potentiometers, it will be necessary to lift each pin slightty, working nround the A
: components several times until it is free. * ' ,

. WARNING: I the specific instractions outlined inthe steps below regardingetched circuit boards
~without- eyelets are not Iollowed . extensive damage to the etched circuit board will. result ’

1. ’Apply heat sparingly to lead of component .2, Reheat soiderim ant eyeletand guickly
. tobe replaced. If lend of component passes 3 inserta small awlto cieaninside of hole.
" through an eyelet - _ H hole does .

] ‘ N |

in the circuit’ - not havean 'CONDUCTOR '}
board, apply, o 1 1 8 . ., eyelet, in-- ‘S'DE '
heatoncom- =y B A4 ~ . sert awl or :

ponem_side .- 9N, . a#bt drill ? .

of board. If . iy _ from con- '

lead of com- - , . - ductor side’ ,
‘ponent does o I wn . ofboard B L

not pass through an ‘ ’ "

eyelet, apply heat to COM“C“”' side °f board ' 4 Hold part agninst board (avoid overheating) ‘
! and solder leads. J A
3. Bend clean tinned lead on new part and’ . ' Apply heat to compo- y
.- carefully insert . ‘ , _nent leads on correct
through eyelets or L _ - side of board
holes in board, o as explained RN
Neezurzmorrler ' in step 1, 0 L

In the eventthat either the circuit boardhas been damaged or the conventional method is imprac—
tical, use method shown below. Thisis especial.y applicablefor circuit boards without eyelets,

I.a Clip lea,d as shown below. . o 2. Bend protruding leads npward Bend lend ‘
‘ ‘ " of new. APPLY. ’

CLIP ; component SOLDER l
HERE. . around pro- ’
. truding lead.
Apply solder

. _ . .+ using a pair
' - e + .~ of long nose pliers asa heat sink. '

reneaed. seonsonparansaaveace +oosee= M L. -~ 7 P e SIS SIS TLISIIR I IR SEIEEAS

\ 'I‘his procedure is used in the Iield only as an alternate means of repair. It is not used within
W3 tbefacer- ! . . o :

, Ptgurc 5-10. Servicing Prihted_Wirlng Boards )
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-+ Table 5-7. Checks and Adjustments After Replacement. of Semiconductor Devices {Continled)

;

. Reference '-, ’ "+ ., Function " . PN EEI J Check - .- -Adjus't S \

. o \ . : Ry . : oo
VRL . Positive referepce! voltage -~ - Positive reference volt-.. . BRI I .
: ] . ' \ . b N . L o age (+6»2v) ., L : : o '.F:r:: .

AV : , o

VR2 . Negotive reference volfage' Negative reference ' R _
' S : . voltage(EZ\J’) . I |

ut 4

R ] K s . \ - B X '
1 ¢ ’ 1 '. ! N : ' ‘f a . ’ ' ' (i N

o ‘ ; Table 5- 8, Callbratton Adjustment Summary ' R B
N Adjustment or Calibration S Paragraph < ‘Control Device

Meterzero - L '- ol seas | . Pointer |

.j Voltmeter 'I‘racllclng‘ : Ny ' | o h 1 s5-4 b . 'R63 and R72 b s
Ammeterlrackingl s “ , | : | ' 5-43, o ' Jl56 N | ' ’l-‘i 'l
vZero® Volt Output ', R o 1. '5-46 o oo R(l orRB . | "‘ " ‘

: "Voltegel' Pregramming Current o . ' '_ -f-47 ’; g ) Rl'3l - L

"'Zere," Current lJutput - B ) o ' 5-:19 " 0 R25 or R42.8 .

"Current" Programmlng Current , . o g 5-50 = “R19 o o '

_ , , . o S F

N Reference Circult Llne. Voltage Adjustment ! .' .‘ ; _“5—52_ : ']__‘R'46‘ . !'. .'

Transient Re5p9nse R S : o 5-53: [ ‘ ~ R3o.- : : |

v

A T I SR ‘ T
P . . . . . . . ' .
: .4 . . T . B ‘ . . . . . L

5-37 ADJUéTMENT AND CALIBRATI'CSN

y [ollows- o ' i
' To electrically Zero meter. set METIR S

5 k1 Adjustment and ca]lbration may be required swltch to htghest current position and, with supplly v \
;atter performance testing, troubleshootlng. or repalr ‘on and no load connected, adjuet RBS until front ‘ -
and replacemernit.: Porform only those adjustments ! penel meter reads zero. :
that affect the operntion of the, faulty circuit and no b. Connect differential voltmeter across .-.-.up- )
others, Table 5-8 summartzes the adjustments and  ply, observing correct polarlty. ‘ : C
callbretlcns contatned in the followlng paragraphs.\ ‘ c. Set MLTER switch to highest voltage range :

! ' ! end turn on supply. Adjust VOLTAGE control untfl
5 39 MLTER ZERO : ' ! 'differential voltmeter, reads exactly the. maxlmum / C
: rated output voltage. ) " ‘
5- 40 Proceed as follows to zero meter. , d., Adjust R72 until front panel meter also ln- '
" @. Turp off instrument (after it hos reached .  dicates maximum roted’ output voltage,
normal operating tempereture) and allow 30 seconds 5 43 AMMBTER TRAGKING :
for all capacitors to discharge. ' '

'

~b. Insert sharp potnted object (pen poim or - 5-44 To callbrate emmeter trecking proceed ab
awl) into'the small fndéentation near *~p of round +  follows: '
black plesttcdlsc located directly below meter foce, - '+ 8. Connect test b'-’mp shown on Pigure 5 4
. 'c. Rotate plastic disc clockwise few) until” . leaving switch S1 open. = !
meter reods,zero, then rotote ccw slightly in order . b. 'Turn VOLTAGE control fully’ clockwtse and '
to free adjustment screw from meter suspenston. 13 set METER switch to highest current range, o
"polnter moves, repest steps b end c. ‘ . - Turn on supply and adjust CURRENT con-

S ‘ trols until differential voltmeter reads 1.0Vdc.
5-41 VOLTMETER TRAC“NG S | ' d. Adjust R56 until front panel meter indi~ "
5 42 To cellbrate voltméter h'acking, proceed aE! 3 cdtes exactly the maximum mted output current




N

-0

-

" Modél o,

f',‘g o b. Disconnect jumper between A7 and A8

'R13

. 'f'olerance (Vde) 0,15 20,4 0.8

v . ) : . a I
. . ny . i

. 5 45 CONSTANT VOL’I‘AGB PROGRAMMINGCURRBNT |

5-46 To calibrate the zero volt programming accu-.

' racv. proceed as follows~ o o
5 . S

a. Connect dii’ferential voltmeter between 3-3
and -5 terminais, W
b, Short out voltage controls by connectlng v
jumper between terminals A6 and -5, : ‘
e, Rotate CURRENT controls fullv clockwise
and turn on supply.
' d Observe reading on dit'ierential voltmeter.
" If it is more positive than 0. volts. shunt ‘
resistor R6 with decade reststance box," T
‘ Adjust decade resistance unttl dit’i’erential n
voltmeter reads zero, then shunt R6 with rnsistance :

" value equal to that of t"le decade resistance. .

g, If reading of s.ep d is more negatlve than |,
.0 volts, ‘shunt resistor R8 wi h the decade resist-
ance box, ‘
. h.' Adjust decade resistance until dtii’eren- b
" tial voltmeter Yeads zero then shunt R8 with resist-
ance value equal to that of the decade box. S

, 5 47 'I‘o calibrate the constant voltage programming

current, proceed as' follows. L !

R
t

a. Connect a 0 1%. l watt resistor between
terminals 1—8 dsnd A6 on rear barrler strip. ‘ Resistor_ -
}value to be as follows: -
62B1A' 62B4A 62891t 5294!\ ) 6299A
Resistance 1,5Kn  ,4Kn . BKn " '1BKi' 30Ka

(leaving A6 and A7 jumpered) on rear terminal bar-

rier strip. ‘ v .l

Connect a decade resistance ih place of

' 'd. Conneet’ a differential vo ltmeter betwe _

+S and =S and tum on supply, ' o
‘@, Adjust decade restotence box 50 that dtl—

- ferential voltmeter indicaes. maxtmum rated, output

~voltage within the following tolerances: .

Model No. ' 62B1A 62B4A 6289A 6294A 62007

:kl 2 22,0 .
f. ‘Replace decade resistance with resistor

of appropriate value in R13 position

} Modei No,

5-48 - CONS’I‘ANT CURRENT PROGRAMMING

CURRBNT ' : o
5~-4% To calibrate the zero current programming ' Y
accuracy proceed as follows:

i Connect difierential voltmeter between +S ‘

.and -S terminals ‘

. b, Short out, current’ controls by connecting
jurnper between termlnals Al and A5, oy .

c, Rotate VOLTAGB control(s) iully clock-

" wise and turn on supply. Lo

d., Observe, reatiintJ on differential voltmeter. _‘
y e. If #t is more positive than 0 volts shunt

R KR
fresistor R25 with a decade fesistance kox, -

g current, proceed as follows> ' ot Vv

1
1

RO R (Rl

L SR Lo
‘ Adjust decade resistance until differential
voltmeter reads zero} then shunt R25 with resist-
ance, value equal to that of decade resistance .
el ogl It reading of step d.is more negative than
, 0 volts. shunt resistor R28 with decade resistance
‘hs Adjust decade resistance unttl differential

lvoltmeter reads zero, 'then shunt R28 with resistance

. value equal to that of decade boy

, ‘_‘ ,l\ . s

5-50. To calibrate the constant current proqramming N
‘a. Connect power supply as shown in Pigure 5-4,
b. Remove' strap between A3 and A4 (leaving
‘Ad'and A5 jumpered), !
., C. Conqect ao, 1%. 2 watt resistor between
Al and A5,

Resistor, value to be as follows: o
Model No, GZBIA 6284A EZBQA 6294A 62997
Resistance ) lK.-r1 l 5Kn 750;—. M 1Ka o 750a

d Connect oecade resistance box in place
of’ R19 N ' )
. B oeuwSet MB’I‘BR switch to highest current range
and turn on. supplv._ TS -
'f.” Adjustthe decade iesistance 50, that the, -
differential voltmeter indicates 1,04 0,02 Vde! '
Replace decade resistance with appro -

priate valuo resistor in R18 positioh ey - =

)y | 2l i

5 51 RBFERBNCE CIRCUI’I‘ ADIUSTMBNTS

Ly t

‘_ : 5-52 Line Regulation, 'I‘oadjust the line regulation
capabilities of the instrument proceed as iollows-

Connect the differential voItmeter between

45 (t'ommon) and 33 {positive), f N
, R Connect variable voltage translormer be-, o
tween supply and’ input. power bource L :

" e, Adjust line to 105 W\C DRI -

. ‘d. Connect decade resis tance fn place of . R46.> .
_ c, Turn on supply and adjus® VOL‘I‘I\GB con~- -
" trol{s) for maximum rate ohtput voltage,

1, Adjust decadt\ resistance s0 that voltago
indicated by difierentiai voltmeter does not change _
more than the’ follpdving A5 inpui line voltage is = ;
varied from_105 to 125 \IAC' L
628‘!\ 6284]\ 62891\ 6294A 62991\ ‘
Variation (mvde) 1.24-,0.946 0,806 0,750 0,701 °
' g.. Replace decade. resistance mith appro-

‘priate value ,resistor in IMS Position

Ty

5 53 CONSTANT VOLTAGB TRANSIBNT RBSPONSB

5 54 To adjust the tr‘)nsient response. proceed as
* follows: .

W . N . , ]:I.. ' . ) . C
. v

s a) Connect test sr'tupas shown in Piqure 5-7
'b. Repeat’ steps o' through | e as outlined in
Paragraph 5-19, . S i i
Adjust R30 so that the transient response
- is as shown in Pigure 5 8 .

*
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A Preone N N ' : oy, : ' ,'.".1 o ) ,'I
\' “l.' ; e R Y o i
: 6-1 i;,lll'l'ROP!llﬂ'lON oAb ;’,‘r o Table 6 L. ; 'Reference Designutors (Continued) i
! v RS o ‘t\‘ J il
‘ 2| 'This= seotion contains fnformatfon for. ordorlnd B P AR plug S ) 7 = vacuum tube, N ]';' '
e ’repl cement parts, Table 6- 4 lists parts in elpha-\ ‘Q i1 = transistor , \i ncon bulb, &
iy 'numertc ‘order: By rel’erenoe designators and provides v R .t = resistor - _‘ N B v photocelf etgl.] |

~Tthe following informations . v . v 0L \ s ‘= switch, . VR = zener diode A M

P ‘,\at‘_.Reference Designators, Refer to Tabfe\ 6 1V T . l-jtr-:tnsfr:n'rm':r L X! ,='socker oy ."
'f' 'u’ CoL .b Descrlptlon. Refer to Table 6 2 for ab» oo " IB = terminalblock |2 ., = fntegrateu cir=
brevraltions SRR | T8 =‘thermel switch L cuit! or. network ‘
=',.;‘ ¥ o c. Total Quantfty (TQ) Giue ! onh,r the first Y A | NI 1 ¥
Lo time the part number is" listed exrept n inbtruments oy 7‘9 , ' LTINS b
; contnfn!ng many sub-modular assemblies; in whizh - A o RN L
 caseithe, TQ appears the flrst time the part number R S RS S Y I MO R
s listed Fn each assembly. Y R Tr'!_b]é':“ﬁ-__z; ”Descrl’pti.o'n I\bﬁrev’idtions fevn
o d Mnnufacturer s Part’ Number or Type S e L S AT
\ l : Manufacturer s Federal Supp;y Code Num—‘- A =ampere. - ", mir . = manufacturer. A
ber.‘-Retert Table 6-3 for, manufecture:'r' name and-“ . | acy, .= alternating mod, .= modular or- | E .
;{- address. ‘.‘,, A A T R Ao | ccurrent L modified ) i
A L Hewlettwl’ackar(l Part Number. '?‘ v, essembly =mounting i ' |
{ i N Recommended Spare Parts’ Quantity (RS)‘ St ‘board " £ rono = 1079 I,

. for oomplete malntenance of one instrument duringm Lo 8 bracket | NC = norm'hlly closerl
;‘;;‘? one.year of: isolated gervice. ' \.s T, R . To 20 x- degree e P NO- = nonnally open '

o :5‘ SR, Parts. not identiffed by a reference desig— Sl Centigrade o NP = nic}'ol-—plate{l |

" nator er‘p listed: at the end’ of Table brd under Me-— o "r:d = card” -7 ¢ o < ohm Y [

: chénicel and/br: Mfscellaneous. The' former. cons.sto > .‘ézfpef .-‘coefficient Jlabd 1 = order by 0y ',' '

o 'of\ pans‘belonginq to and grouped by fhdlvtduel ns-l_ . l'comp = composition R dn.-,cnpuon "

"'sembliesy), the' lattér consists;of all p‘arts not im-n | GRT. = cathode—rny oD = outside 0
_ ,,,rnediately* nssocfatdd with an assembfy " SO tabet el e liiameter
! : ‘rl‘ s \ «q.‘\, ; = center-tappmi I = pito = '10-12
RDFRING'E |NFORHATION‘_\ ey A e = direct current ‘g prlntod circult . |
- R n. i R ‘5." ‘ \\,f.\\ h DPDT-— double poley " =] potentiomoter : '”
SR 'I‘o orde\* a replncement part,.addresv order. or, o | . double; throw “ p- p oY peal.-—to pon) .
--'. k) 'inquiry to your local }fe‘wlett Packurd setosuofffce DPST‘ 1h0ublc‘ pole; o ppm; - =, parts pr-r ‘
,.(see lists ot rear of thfs mnnunl for nddresses) ER single throw" ‘ million \
\Speclfy the fo\lowing 1nformation for each ndrv . i elect -!'cleotrolytic ;‘“v. pvr o= peok reverse’

h '|Model. comp'lete  serinl number. and nny Option or encep eneopsulnted ‘ . veltage " ‘
' 'i,special modlf,fchtion 113 numbers of the. jnstrurnent- P = fardd ».° i | rect ='rectifier -

|| Hewlett—Packp,rd‘pnrt number, circult reference, des—- v.‘-"lf‘q_; ‘=: degree ms_ = foot mean '

H;ﬁr ignator, )and desc.ription. | To! order a part not’ listerl ) NI ‘I‘arenhei[ e squard o o
in "]‘abte 6-4,. givd o complete description of the o | B 2 fixed .8i. = wilicon . .
pam its function. 'and its 1ocetion IR "n, chleer = a rmanium SPDT = sfagle pole, .

."; \'z - L : N R A '\ 11 't’\‘= Henry : "double throw o
Coay T T A AU TR s PHz . = Hertz, ,SP.S'I'-. = single‘pole,_
SR Teble 6- 1 Rr.\ference Deelgnators ERIREE N ) (o IR integrmocf | .. single’throw .
BRI : I IR B juelrcult S 8s = small signnl,,-.‘ 2

A essemblyr - '{‘ E s m!sce!lane‘ou‘s LIRS = inside dlaneter Tos slow-blow: "
' B 'blower (fan) A ";‘ : elcctronic par[ fo ffncn‘d_: incbndescent_' tan, = anlulum
G, ‘--capocitor L F = fuse BRI TRAENN B et kilo = 103 T = titapium ‘
CB = cjrcuit breaker - {f- s Jick,, jumper L mn o= mllli =103 "._ W =l L
JCR . = diode o X ;=|relay ot S NN 15 ¥ ISR mégp =*106 ;var ‘= variable | i
- | ps | =device,: signal= kL - = pductor | 0l e = micro = 10‘5 ww = wirewound -
S BT ing (lamp) ! . \‘I'.‘ My o= metor SRR A 'T_.'l met; = metal :‘"-,- V‘\’Vg,- =Wntr e
:, - . RS (A EETRN K [ 'f\‘ L W ) e :
’ l" ' '\:\ “,. Y ‘_'i\l ’ ', "' ! .'r ¢ h 'I‘, ’ "'. .\,‘- ”,' n“, "“‘ ‘ 'l-ll Y . ;
‘ ’ ¥ "':" l) h " 6 1 ‘|'. "-I?":‘ !h v \r‘:. "I..;- l{”"‘:i') . By - M
' oot L ’il' , o S b X Ly ‘ TR
' | L “‘ g "’. ", ' R ,I'zl‘\l.sl, ‘\I“\.l ‘ ‘- I"" "'3,':‘
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© . Table 6-3,

Code Llﬁt of Manufacturi;_;s L

. : X . . I K
CODE | ~ o0 o Sleopefoo T A
NO, |MANUFACTURER - . -~ 7 ' ADDRESS ; NO, MANUFASTURER - , ADDRESS
. N . Voo . i . . S
00629 ‘| ERY Sales Co,; Inc, C'Jamalea, N, Y. 07138 | Westinghouse Electric. Corp. ‘ N
00656 ;| Aérovox Corp, " New Bedford.' Mass, .« . 1 Electronic Tube Div, "), pl,mlra. N. Y.
00853 | Sangamo Electric Co, ' , | 07263, Falrcl‘ltd Camera and Instrurnent ‘ :
8, Carolina Div, - Pickens. s.G | - L Corp..SemiLonductor Diy, -, AT .
01121 '|Allen Bradley Co. ' Mllwaukce. 'Wis.j R | Mounmln View, Cnlm
01255 Litton Induslrles. Inc. o ! 07387 Blrtcher Corp.. The Lok Angeles. Calit”
C - Beverly Hills, Calif. o | 07397 Sylvunin Electric Prod, Inc, . -

01281 TRW $emlconductors. Inc, U R Svlvanla Blcc‘ronlc Systoma : ‘ )
A3 I a o anndule. Calif., © ot Westehy Div. - Mountain View, Galif,
'01295 Texns Instruments, Inc, , - T - | 07716 lRC Div, of TRW Inc. Burlington Plant -

S Sc "'onductor-Cumponente Div. " . 1. ST Burlington. Iowa

o .- .  Dallas, Texas | _.07910 Contlncntnl Devlcc Com. -

01686 RCL\BIectrontcb, Inc “‘Manchester, N.H, | o . Hawthorne, Cnlll’

01930 Amerock Corp. 'Rockford, Il ©f 07833 Raylheon Co. Components Div, '

02107 |Sparta Mfg. Co. - :Dover, Ohlo S Semicondu or Operation A

02114 |Ferroxcube Corp, -~ .. ' Saugerties, N.Y, . : " Mountain View, Calif,
]02606 |Fenwal Laboratories . ~ - Morton Grove, NI, 0B4B4 | Breeze Corporauuns. Inc, Union, N.J.
- 102660 |Amphenol Corp,. "~ Broadview, Il, 08530, | Relionce Mica Corp,: Brooklyn, N. Y,

02735 | Radio Corp. of America, Solid State © +0B717 | Sloan Compnny, “The Sun Valley, Calif

.+ | and Receiving Tube Div, Somerville, N.I.. 0B730° Ver‘naline Products Go. Inc, Wyckoﬂ’. N. J

| 03508 |G, 5 Semiconductor Products Dept. 08806 | General Elect. Co,’. Minias '

R - Byracuse, NiY. . | ‘ture Lamp Dept.’ - Cleveland, Ohio

103797 l:ldemu Corp. Compton. Catif, | 08862 | Nylomatic Com, " Norrisville, Pa,
03877 | Transitron Electronle Corp, - ) 08919 | RGH'Supply C3, - ° : rVernon. Cal!f

R ¥ S ! Wakcfleld Muss., b 09021 Alréo Spcer Llcctronic Components e
03888 Pyrumm Resistor Go, Inc.,. - SR Brad!ort), Pa,
SRR s Cedar Knolls. N. J. 09182 *Hewlcn Packurd Co., New Jersey Div,

04009 . Arrow. Hmt and Hegeman Eleciric Co, ' ' Rocknwny. N.J.
SR .. Hartford, 'Conn, | , 09213 General Elect, Co, Semicbnductor 17 |
04072 ADC Electronlcs. Ine. Harbor City,: Calif : e _" Prod, Dept, - , Buffalo, N!Y,
‘04213 nddell & Burns M!g. Co, Inc. S ) b 09214 Genernl Elect, Co;’ Semlcopduclor o

. ! ’ N”neolﬂp N Y I l Pro"v Dﬂpt‘ B ; T I.\Uburnb NrYo
04404 *chlcn Packnrd Co. Palo Alto Div, 09353 |C & ](Componenls Inc. * Newton, Mass, |
o Palo Alto, G allf X 09922 Burmly Gorp, . J , Nurwnlk. Conn.
04713 Motoro!n Snmicomluctor Prod, Inc, . 1 11115 F Wagnbr L‘lectric Corp. . ‘

i ) . Phopnix, Arizonma. | v | Tung-Sol Div, - Bloomnnld,,u\! L.
05277 chtlnghousc» Electric Corp. ' ‘ 11236 |CTS of Berne, Ipc, : Berne..lmi

1 . Semtconductor Dept,’ Youngwoml, Pn, ]123_7a Chlcnqo 'I‘o!r'phonn of Cal, Inc. N Mt
05347 Ultronix. Inc. - . Grand Junction, Golo, | .. . | v i 8oy Pasadenn, Cnllf' C
05820 [Wakefield Engr, ‘Inc, Wakefield, Mass, | 1115D2 IRC Div uf TRW Inc, Boone l‘lant (YN I
06001 -|General Elect, - Co, Flectronic' ' i I oy Buonc. N, Gy :

" V- Copacitor & Battery Dept, - Irmo, 8.C. {1711 General Inblmmenl Corp..

06004 Babslk Div, Stcwart-\'\'nrner Cotp., ' .. ' .| Rectifier Div, S Nuwnrl\ N. J

: S Bri(!gepork. Conn. oo | 12136 Philmlelphin llnn:llp Co. Inc,

06486 IRC Div. of TRW In¢; o N B ' Camdcn. N.J.
Semteconductor Plant ' Lynn, Mass, 12615 U S.(’l‘crmina! 5y lnc. Cinclnnnti Ohio

06590 Amulum I'!cctronic Hardware Co, Inc, 12617 !lnmlin Inc. 'L.)LP Mills, Wisconisin

: o . New Tochelle, N, Y 12697 Clarobmt Mig, Co." In(: . Dover; N.H,

06555 Bem!mlj!octricnl lpstrumcnl Co. , 131'.:3 'ﬂaermalloy Co.,.. bnllu::.. Tmma, "

1 - ... Pénacook, N, l! 14»“’* *Hnwleu Par:kar:l Co Loveland Div, '
0665606 Gcnernl Dovlcos Co, Inu, . loveland; Colo,

L . im!i.mape i3, Ind,, ]4!65_5 Cornnll Dubil!or I‘Ieclroniub Div, li',_
06751 Semcor Div, Cumpom‘nls, Inc: coh Federal Paci[ic Eloclric Cu. '
. .. Phoenix, Arjzona’ ot : o Newnrh, N]
06776 |Robinson Nugent, Inc. . New Albany, Ind, | 14936 Goncml lnstrumcm Corp,' Sr-micoq-

06812" l‘orrinqton Mfg. Co., Wcs| Div, . i ' ducmr Prod. Group .- !iic}.hvllle TN, Y
R Van Nuys, Cnlif b '] 15801 JFenwal Llect, . Tramingham, Mags,
07137 . Tranbi tor Eioctronicb Corp,. b 116299, Corninp Glass Works, Llectronic ' :
Mlnnenpoub, Minn. Co Compqnentg: Div, Raleigh, ‘N, C

*Use Codc',IZB-IBU' ns&;!qnmi to Uéwlmt-l”ueknrd Co. y ,'Palo Alto, Chllf'ornia_ _ ‘ S S L
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. ) o " ,‘. , el . .l,',. . -..‘. } " . ‘,.“- .
CODE g i . ' o ! a0 - . - S . CODE i": l- _‘I‘,’, . . . “ . I’; . )
. NO,: | MANUFACTURIR o I\D_DRESS .| no. | MANUFAGTURER .. ADDRESS .
16758 Delco Rudto Dl\r. of General Motors Corp, | 70563 | Amperite Co, Inc; - Union City, N.J.. \
AR . 'Kokomo, Ind, v '70801 '} Beemer, Engrg. Co, Fort Washington, Pa, ‘
17545 Aﬂantlc Semlconductors. Inc, : 70803 | Belden Corp. ‘., .. . Chicago, HL f, ..
I . Asbufy Park, N, 1 B 71218 | Bud Radio, Iric. - Willoughhy, Ohlo :
17803 Pairchild Camera aad Instrument Corp Lo 71279 Cnmbridge Thermionlc Corg. ‘
e ‘Semiconductor Div, Transducer Plant K O " c‘.mbrldge. Mass. :
R R ' o Mountnm Yiew, Calif, | ' 71400 Busamann l\ffg. Div, of McGraw & I
17870 Daven Div, Thomas A, Edison Industries ' © Edison Co, ) ;’,j" :§t, Louis, Mo, o
Ly McGraw-Edison, Co. Vrange, N.J. i 71450- CTS Corp, .. PR Elkhan. Ind, S
18324 Signetlcs Corp., . ' Sunnyvale; Calif, L] 71468 I T T. Cannon Blectﬂc Inc, )
18315 | Bendix Corp, |, he Navigation and ) O O Co , Los Angeles, Calﬁ.;
o Control Div, ,, - Teterboro, N ] . 71590 Globe-Unlon Ine.:s, . :
18701 Electrn/Mmland Corp. ‘ A b Centralab Div, v Milwaukee. Wls. ,
‘ ok © Mineral Wells, . Texas A | .71700 | General Cable Gon‘p. Gornish :
21520 Punsteel Metnllurgicnl Corp, S i FEE o Wire Co, Dlv.' 3 Williamstown, Mabs.
.+ . No. Chicagoy 1)1} +ir'| 71707 | Coto Coll Co, Iie, . . Providened, R.L | " .
22229 Unton Carbide Corp. Electronlcs Div) pic 71744 Chlcago Minia;{lre Lamp Works . /.. ' |. e
Mounlaln V,Iew.!Callf oo ‘ " Chicago, Ill ‘
22753 UID Elcctronlcs Curp. Holiirwmd. Fla,} , | 71785 Clnch Mfﬂ. Co. and Howard
23936 | Pamotor, Inc, . - . -Pampa,, Fexns| . 7 B ‘Jones. Dv. o Chicago, I,
24446 | General Electric'Go, ,sSchenectady. Y. . | 71984°| Dow Goming'Corp, . Midland, Mich.
24455 | Genernl Electric Co; Lamp Div. of Con-"'1 7_2‘136 lectro Motive Mfg, Co. Inc, s
_sumer Prod, Grdup R I i i © . Willimantic, Conn,
R IR Nc”la Park, Clevelund. Ohio JZGI'J,I Dlallght Corp. . .7 - Brooklyn, N, Y.
24655 | General'Radio Co,, . West Concord, Mass, | - 172599 General Instrument Corp,  Newark, N,J. | =
24681 {{ LTV Electrosystems’ l’m, Memcor/Com- - ‘|- ./ /| 72765;] Drake’ Mfg, Co, . = Harwood Heights, moy oo
L | ponents Operntlons\ . Huntinglon. Tnd. | ;"-‘.!”;“ 72965 Elastic Stop Nut Div, of o
26982 | ynacool Mfg. &6, Inc. Snugertii:s. MY, fﬂ” Bl ) Amerace Esna Corp, : Unlon, N.J.
2-7‘_014 Nntionul Semlco%ductor Corp. vi‘ - j:;f 72982 Erle Technological Hroclucts Ine, Erie, Pa,
AR ; . . Santn Clarnw Calif . ._f..# : 73096 ‘Hart:Mfg, Co, - Hartford, Conn. o
“za_-mo chlntt-—'l’acknrtl Co. Palo'Alto,. ,cnuf A 73138 | Beckman Instruments Inc, .o
28520 | Heymaon Mfg, Co. ' . Kenilworth. N. J ;!{l-‘ il EAR Helipol Blv, = }‘ulle'rton. Cnli{.
28875 .} IMG Magnetics Corp,: ‘ A1 12473168 | Fenwal, Tne, ' Ashland, Mass, =
. | ‘New Hampshire Div,’ Roch?kter, N, H { .+ | 73293 | Hughes Aircraft.Co, Electron . -, A
31514 .| SAE Advance Packnglng. Inc, . : f 1 1" Dynamics Div. Torrance, Cnlif |.
A . ... Santa Ana, Cnllf A 73445 Amperex Electronic Corp. oo
31R27- Budwlg Mlg. Co. i Ramuna, Calif, , ' ' S l!ickwille, N Y,
33173 JG.E. Co, Tube Dept, Owcn'bboro. kv, | 73506 Bmdley Semiconductor Corp. '
35434 Lcctrohm, Inc. S Chicngo, llk Lt . 1 New Haven, Conn.
37942 §1, R Mallory & Co, Inc. ; y T 73558 Curling Llectric, Inc.’ Hartford, Conn. ’
1 - .-‘, N lndiannpolls. lnd ‘,f 73734 Federal Screw Pro:luctb. Ing.. .
42190 Muter Cn. : ‘-.' ‘; Chicago, ll! RN R . Chicago, 1M,
43334 New" Departure~Hyatt Bcnringﬁ Div, - };" N 74193 _Heinemunn Electric. Co. - “Frenton, N, I.
; Goneral Metors Corp,; ! Sumlue,ky, onio | | 74545 | Hubbel) Harvey Inc, * Bridgeport, Conn, '
44655 '| Ohmite Manufucturing Cd. " Skokie, I, | -} 74B68 Amphenol Corp. Amphenol RF Div,
46384 | Penn Engr.. and, Mfg. Somp.; - o ! : Danbury, Conn,
o ./ ' Dovlestown, Pa, | 74970 | L. F, ]ohnscm Co. = . Waseca, Minn, ‘
47904 Pblaroid Gorp.' j",j Cnmbritlge. Mass, | 175042 | IRT Div, ‘of TRW, Inc, = Philadelphia, P.]. . s
49956 [Raytheon Co, .7 lexington, Mass, | . - 75183 *Howard B, Jones Div, of Cinch ' | C
55026 Sifnpbon Electric o, Div. of American’ Mig. Corp, . - “New York; N, Y R
/| ; Gage and Mnchino Co. " Chicago, 1, | 75376 | Kurz and Kasch, Inc, Dayton, - Ohio '
56289 Sprnpuo I:Iectrlc.-Cu ‘Nortif Adams, . Mass., | - - | 75382 | Kilka Llectric Corp, - Mt, Vernon, N. Y.
58474 -} Superior Clectric Co, ! / Bristol, Comn, | 75915 | Littlefuse, Inc. . . *  Des Plaines, I, _
58849 Symron Div uf I‘MC Corp; o ‘ ' 7638) Minnesotu Mining ond Mfg, Co. s , '
! JHomerGity, pa. | | ©St."Paul, Minn, |,
59730 Thomas bnd Botts Co. o Philmiolphia. P . - 76385 Mlnor Rubber Co. Inc, Bioomfk‘lti; N.J.
51637 Union Carbhle\Corp. ," . New York’ N Y. ' 76487 Iumos Millen Mfg, Co. Inc,
n3743 Ward ‘Leonard, Ficciric Co, -/ ., SN B ' Malden, Mass,
R M, Vq‘mon. N, Y. - Jreaes |1ow. Miiibr Co, - 'Compton, Calif, ,
‘ ’*_Uselc‘oue 71785 assigned 1o Ginch ,n/ug. Co., Chicago, II, -~ '
. ‘ . -, : & ; . i ;' i 5_3 - "i | )
R "" . . ! , : " ’” .4 / l
L S i "
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Table. b6-3,

CODE
NO,

MANUFAGTURER .

v

,,anhsss

7653Q
76854

77068

77122
77147

77221

77252

77342

77630

77764
78389

78452
7B4BB
78526

‘7B553
78584

79136

79307
‘78727

79963
80031

80294

81042

81073
B1483

B1751

82099

82142

82219

82389
B2647

32866

82877
82893
83058

. 83186

83248

83330
83385
B3501

: Zierlck Mfu. Co.

"'Hermnn H.

Cinch . . Gity of Industry, Calif,
Cak Mfg. Co. Div. of Oak
Electro/Nbtics Corp. ' Crystal Lnkc. .

‘Bendix Corp. ; Clectrodynamics Div,

- No, . Ilollywond, Calif,

Palnut Co.
Patton-MacGuyer Co., Providance, ‘R.1,
Phaos;ron Instrument a‘pd Electronic Co,
P South Pasadena, Calif,

“Phlladelphla Steel and’ Wire Corp, 1y

Phlladelphfa.‘?a.
Amerlcan Mm.hjnn and Foundry Co,
Potter and Brumﬂeld Div, Princetonl Ind
TRW Electronlc COTHFIOI‘IEI’ILS Div, : ";’ o
Camden.; N.T.
Resistance Products Co, - Harrisburg, Pa.
Illinols Tool Works Inc, Shakeproof Div.
f ' N Elgin, I,
Lverlock Chicago, Inc. Chlcago. ni,
Stackpole Carbon Co. . St. Marys Pa.
Stanwyck Winthng Div, San Fernangfo ,
Electric Miqg, Co, Inc, Newburgh, N. Y.

Tinnermnn Products, lnc. Clevclnnd, Ohio v

. Yonkers, N.Y.
L.LC., N.Y.
Now Y rk. N Y,

Stewnrt Stamping Corp.
Waldes Kohtnoor,  Inc,
Whitehead Metals Inc, -

.Gonlinenlal Wirt Electronics Corg,

Phnndelphin. Pa.
Klsco, N. Y,
Mepco Div,: o[ Sessions Clock Co. :
Morristown, N.]J.

Bourns, Inc,: Riverside, Caltf,

-Hmhard Imlu:;trios Div. of Msl Ind, Inc,

o , . Racine, Wisc,
Grayhlll, Inc, . Lo Gronge,.» Ill
lnternalional Rectifier CGorp. -

‘=Y 3egundo, Calil,
Columbus Eleclronica. Corp. Yonkerb, ‘N Y.
L:oodycur Sumiries & Mechanical Co, Inc,
; ' New York, N.Y,

Airco Speer Eieclrontc Componcms ‘
\ ' ! ‘Du Bois, Pﬂ.

Sylvnn;a Blectric Producls e, ™

Electronic Tube, Div, Reccivlng

Tube Operatiyhs Emporium, Pa,
Switchcmft, Inc, v Chicago, 'IIl,

+

“Metals and Conlrols Inc. Gontroi- ¥

“Attleboro, Mass,
Madison, Wis,
Wooistock, N.Y.

Prociucts Group . :
Research Products Corp.
‘Rotron Inc, . | o :
Vector Electronic Co, . Glendale, Calif,
Carr Fastener Co,’ Cnmbric!go, Mass,
Viclory Enginocring Corp. |

' Springfield,
Bendlx Corp.[‘lcctric Power Div,’
! Latontown, N, ]
Smith, Inc. Brooklyn, N.,Y.
Central Screw Co, ! Chicago, 11,
Gavitt Wire and Cnble Div. of
Amerace Esno'Corp, - Brookf leld,

N.‘].

Mass,

¥ Mountainside, N.J.|

'

Code List of Manufc‘nctﬁ‘rers‘I,(C:ominued{ !
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CODE
NO,

MANUFAGTURER: | " ADDRESS

83508
B3594
83835
83877

B4171
- 84411
‘| 86684

84638
87034
I
87216
87585

B7939 |
88140

88245
90634
90763
91345

1014018
91506

91637
91662
91929

92825
93332
03

93410

1 os144

94154

84222
95263
95354

| 95712

95987
96791

97464

97702

98291
8410
28978

99934

' Arco Electronics, Inc.

:Gulton Industries Inc,

T I

. Methode Mig. Co.

,Renbrandt, Inc,

-Grant Pulley and Hardwarn Co, - ‘
' - West Nyack, N. Y.
Burroughs Corp. Electronic

Components Div,
U, 5. Radium Corp, 3
Yardeny Laboratories, Ine, = \
RN New York, N. Y.
Great Neck, N, Y,
TRW Capacitor Div, Ogallala, Neb,
RCA Corp. Electronic Components ’
A Harrison, N. I.
Rummel Pibre Co. ‘Newark, N.J.
Marco & Oak'Industries a Div, of Qak _
Electro/netics Corp, . Anaheim, Calif,
Philco Corp, Lansdale Div, Lansdale, Pa,
Siockwell Rubber Co, Inc, :
Phlladelphia. Pa. |’
Bridgeport. Conn,

‘Plainficld, N.].
‘Morristown, N.].

Tower-olschun Corp.
Cutler-Hammer Ine, Power Distrlbution

and Control Div. Llncoln Plant

' Lincoln, 11,

Litton Prccision Products Inc,. USECO

, Div. Litton Industries Van Nuys, Calif,
. Metuchen, N.J}
United-Car Inc, ' Chicago, NI,
Miller Dial and’ Namcplme Co,

. " iy . " "El Monte, Calif,
Radio Materials Co, ~ Chicago, I,
Augat, Inc. ' Ty Attleboro, Mass,
‘Dale Electronics, Inc. ' Columbus, Neb,
'Cico Corp, ‘Willow Grove, Pa,
Honeywell lnc. Div. .Mlc.o Swiich

. Frecport, 1,

Schiller Pk, , I,
Ine, Semi-. .
Wobum, Mass,

Whitso,  Inc.’ K !
Sylvan ja Electric Prod,
conductor Prod, Div,
Essc:-t!Wirc Corp. Stemco

Controls Div, Mansfield, Ohlo
Roytheon Co, Components Div, ' '
Components Oper,'  Quincy, Mass,
Wagner'Electric Corp, '
' Tung=Sol Div,., '
Southco Inc, . Lester, Pa,
Leceraft Mfg, Co, Inc, L.1.C., N, Y.
Rol}lng Mom!ow.-;, Ill
Bondix Corp. Microwave. ‘

Deyices Div, “Franklin, Ind,.
Weckesser Co, Inc, N Chicago, I,
MAaphenot Corp, Amphenc] . K

‘Controls Div, " Janesville, "Wis;
lmlubtriul Retaining Ring Co,

Irvington, N, J
IMC Mngnm!c:, Corp. Lastem Div,

' Westbury, N.Y,
* Mamarpneck, I\. Y.

* Cleveland, Ohjo

Livingsion, "N, }.

Scnloctro Corp.
ETC Inc. ‘ '

“Intemnational Eloctronic Rescarch Corp, |

Burbank, Calif,
,Boston, Mass.
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Reference ' R too T Tt Mfr, Part b Mir,
Designator _Deseription " Quontity ' or Type Mfr, Code . Stock No, . RS
. ‘ : . - C ' ' P, . o v
Cl, 15 fxd, elect. bl 150vde 2 40D505FP150DD4  Sprague 56289 © 01B0-1B41 1
C2,18 . fxd, filin , Olpf 200vde 2 1192P10392 . Sprague 56289  0160-016} 1
c3 fxd,  film 0, 1pf 200vdc 1 192P10492 Spragug 56289 0160-0168" . 1°
C4.7.8,11, N S ' ,
13 . NOT ASSIGNED -~ - B - o= - - -
cs5 fxd, film ,001pf 200vdc . 1 192P10292 Sprague- 56289 (160-0153 1
c6 fxd, elect 20pf 15vdc 1 30D206G01I5BB4 Sprague 56289 0180-0300 . 1
co fxd, elect 4, 7pfi35vde . = -+ 1. 150D475X9035B2 Sprague 56289 . - 0180-0100° ' 1. )
(o3 11] fxd, elect 100pf 50vde -~ '} D32218 ~ HLAB paie2 0180-1852 1.
cl12,20 fxd, elect 200uf 150vde - 2. D40700 ! i HLAB 09182 0180-18R5 I
Cl4 =+ fxd, elect 71Dpf 200vdc 1 D42344 HLAB 0glg2 0180~-1878° - '}
Cl16,17 " -fxd, ceramic , 05pf 500V 2. ..33CI7A " Sprague 56289 '0150-0052° . )
\CIS‘ “fxd, elect 20pf 200vdc. ~ ° 'l 34D206F200Fj4 ' Sprague 56289 0180-0367 1
CR1,2, 3.4, : : Lo ‘ co ". : , e : .
5.19.20." ' + ! ' , T N I L ,
30, 32 - Rect. si. 200ma 180prv } 9 . HLAB 09182 1901-0033 ) .
CR6,7, 8. P : : ‘ _ '
‘10, 14,18, , b L
16,17, 21, ~ ' o
' 28,29,35 NOT ASSIGNED' - . - - = - =
CRB. 12,31 ' Diode, si, 2,4V @ 100ma 3, HLAB - - 09182 , 1801 -0460 3
GRI]..IB 341 Rect, sf, 3A 200prv -3 MR1032B Motorola . 04713 1901~0416 3
CRI3,33  Rect.-sj. 200ma l0prv 2 - HLAB 109182 1901-0461 2
CR22, 23, 24, S : -. F :
.25 Rect,, si..500mu 200prv 4. IN3253 R.C.A n 02735 ©1901-038% 4
CR26, 27 Rect, si. lA 400prv - 2., IN5060 - . G.E 03508 1901-0328 2
psl . ¢ I.amp, Neon parl of Sl ass'y ref HLAB 09182 ©2140-0249 2 !
Fl Puse Cprlridge 2A @25[]V 3AG l - 312002+ Linlefuse 75915 ©2110-0002 , . 5 '
Ql 2 _ 55 NFN diff, amp. si. 2 : HLAB - 09182 " 1B54-0229 2 ,
Q3,9 ‘11,13 S5 NPN s, ! 4 4JX16A1014 G.E. 03508 . 1854-0371 i
Q4 ! .58 NPN si, 1 . 2N3417 T'G.E, 103508 . 1854-0087 1
Q5 ¢ ' "\ NOT ASSIGNED - - e - - | -
Q6,7 Power NPN si. . 2 o HLAB 09182 1859-0251) 2 '
©8.10.12, ° : x e : : o o
14,15 /55 PNP si. 5. 2N2807A _“Sprague 56289 ', © 1B53-0099 5
R1.12 : -_fxd:.ww 2Kn 5% 3w 2 242E2025. _ St rdgue 56289 0B11~1B00 1
R2,22 v, Yxd, met, film 6; 2K 1% LAw 2 Type CEA ,—o_ LR.C, 07716 0698-5087 - .1 .
R3.4, 64, 65 :.'xd. met, [ilm 20¥n +)% Vhw 4 . Type CEAT-O ILLR.C, 07716 0757f04_49 1 .
R5,26,48,i . , s - I
76,77  fxd, met, film )1, 5K. #1% UBw 5 - Type CEA T20 LR, © 07716 0757~0427 1
R6, 25 fxd, comp 360Ks 25% 3w 2 EB-3845 - A B~ 01121 06BH6-3645 1 b
R7 . fxd, met, film 100Ka 21% 3Aw 1 Type CEAT-O, LR.C. | 07716 0757-0465 1 ‘
R8, 28 fxrl, comp 560Kn 5% Lw 2. EB-5645 A B, 01121  0686-5645 1 )
RY, 17,27, . . ! . '
29, 34, 38, . : _ o - ‘ : , o
39,53, ' , - : I .
55,78 NOT ASSIGNED - - N = L= . - ‘
R10 var, ‘ww 40K, £5% 2w @ P s t R o o N
- 250C (10 tum) 1 HLAB 09162 - 2100-1868 1 -
R11 fxd, ww 5Kn C T. 15% 20w I ' oo ' HLAB . 09182 0B11-1825 1 |
R13,19 fxd, comp SELECTED 5% iw 2 . Type EB A B 01121 ' R |
R14 fxd, comp 3, 3, 5% w 1. EB-0335 A.B. 01121 . . OGB6-0335 1
! ! L ' .
, ; . 6299A ’ ’ :
" ‘ 6-5 ) ) o !




Reference Co Mir. Part # . . - Mir. oy . .
Designator Description Quantity __or Type ' Mfr,Y: - Code . Stock No, RS !
RIS . dxd, comp Kn 25% w 1 .. EB-3045 AB, + 01121  0686-3045 1 '
R16 ' 'var, ww DUAL 900'- 10a 1 ' S HLAB . 09182"  2100-0994 1
R18 © fxd, ww 5Ky 25% 3w - | Type 35X W.L. 63743 ~ 0811-1832 1
R20 fxd, met, film 1K~ 21% Iw 1 Type CEBT-O.  LR!C. ' 07716 : 0757-0338° 1 '
R21 fxd, comp 395 45% iw 1 EB-3905 A.B, 01121 0686-3905 1
R23,74 . fxd, met, film’9, 09K £1% 18w 2 Type CEAT-O L R.C. 07716  0757-0288 1
R24 ' 'fxd, met, film 8, 25Kn tl% Vw1l Type CEA -0 LR.G = 07716 ~  0757-0441 1,
R3O * . - var. ww 5Ka (Modify) - 1 . Type1l0-F4 - C,T.8 11236 = 2100-1824 " ..
R31 , .  fxd, comp 1Ka #5% -}w . 1 EB-1025 O AB. 0121 0686-1025 1
R32 . fxd, comp 510n 25% 1w 1" EB-5115 ~ ', A.B, 0112} 0686-5115 1
R33 " fxd, comp 20Kn £5% bw 1 EB-2035 - A.B, 01121 0686-2035 - 1
R35. fxd, comp 11Ka iS%i \ 1 EB-1135 AB, - - 01121 - 06B6-1135 1
R36, 49" fxd ww 2, 2Kn 25% 20w_'- D L D
L " TAP 1Kn o 2! ‘ HLAB . 09182 . . 0818B-0058 . ‘1.
R37,80 - + fxd, comp 33Ka 5% gw 2 .EB=3335 A.B. 01121 0686-3335 . 1
R40, 62 fxd, met, film 619, +1% lw 2 Type CEBT-O. L R.C. ; 07716 ., 0757-0728 1.
R4l fxd,, comp 12Kn #5% Jw. 1 EB-1235 "A.B. - 01121 ' 0686-1235 1,
R42 "fxd, comp 6, BKn £5% %w 1 EB-6825 ' A. B, 01121 0686-6825 1
R43 . fxd, met, film 510~ %1% w1 . Type CEB T-0 . 'LR.C. = 07716 0698-5145 1
R44 . ., fxd,.comp 47K 5% iw 1 EB-4735.. A B, - 01121  0686-4735- 1 .
R45 - fxd, comp 5, 1Kn £5% lw -1, EB-5125 - A.B, 01121 06B6-5125 1
R46 fxd, comp 100K, £5% 1w 1 EB-1045" ., A.B. 101121 0686-1045 1
R47 . fxd, comp 470, £5% %w,‘- 1., EB-4715 . A. B, 01121+ 0686-4715 1
RS0 fxd, comp 10, #5% 4w ~ .1 " EB-1005 ~ . AB _, 0121 0686-1005 . 1 '
R51 ‘fxd, met, film 33K~ 1% 1Bw 1 . Type CEA T-O LR.C. 07716 ~ 0698-5089 " .1
R52: “fxd, met, film 27, 4Kn $1% Liw 1 Type CEAT-O LR.C. . 07716 ... 0757-0452 1}
RS4 . . ' fxd, ww 1,33, C,T.45% 20w 1 - - 'HLAB - 09182 .® 0811-1820 = 1
R56,72 var., ww 250, {Modify} - 2. Type 110-F4° - C.T.S. 11236 2100-043% = 1
RS7, 60 fxd, met, film 800, 1% 18w 2 °' Type CEAT-O - ILR.C. 07716  -0757-1093 .1° i
R58,59 - fxd, met, film 100, 1% 1Bw ' 2, Type CEAT-O. " LR.C, 07716 0757-0401 ) I
R61 © Ixd, met: film 118Kn 21% Vow 1 Type CEAT-0° ‘L'R.C. 07716 , 0698-3265 |
R63 ‘var, ww 10K, 1 . Type1l0-F4. C.T:5. 11236 ©  2100-0396 1
R66,67 - fxd, met, film 3,40K, #1% 3w 2~ Type CEBT-O LR.C,: ' 07716 0698-4642 . 1
R6B, 69 fxd, met, film 365, )% %w 2 Type .CEB T-O, LR.C. 07716 07570723 Y
R70,71,75 - fxd, met, film 3Kn #1% LBw + .3 Type CEAT-O° ILR.C, 07716 0757-1093 . 1
R73 ' . fxd,met; film 750n 1% Bw 1 Type CEAT-O LR.C. 07716 0757-0420- 1
R79 ‘fxd, comp 3, 3n 5% 1w’ -1 .GB-033% A.B."  'DIl121 = 0689-0335 - 1
Ral:az.ss ! '[xd,‘ww 540, 5% 75w ' . .3 . Type 6-BR-37 H.H, 73878 - . 0B11-1974 1
) ! ! . a
51 Switch. PL, LT (red) _ ' C ' , ‘ o ! '
. " (push ON/OFF) SPDT 1 54-61681 ~ 26.A1H Oak ' 87034° ' 3101-0100, 1 °
sz . Meter Switch, wafer ' 1 " - HLAB- "' D91B2 3100-1810 . 1
T1 - Power Transformer 1 HIAB 09182 ' 9100-1840 ' 1}
VRY, 2 Diode, zener 6, 2V 2 IN821. N.A. Elect, 06486 ,1902-0761 2
) 5 Way binding post (maroon) 1' = 'DF21Mn - - HLAB . 09182  1510-0040 1 .
E 5 Way binding post (black) 2 . DF21BC Superior 58474 1510-0039 1.
Angle, plastic extrudsion - = k. . A AT S r-;"_
. . 7,875LG C 1 ' . HLAB'' - 09182 4040 -0062 1
~ Cable clamp 4 L. D, 1 T4-4 ' - Whitehead79307 . 1400-0330 1" .
: Line cord plug PH151 7} ft, } KH-4096 Beldon 70903 ‘B120-0050 .1’
, © Strain relief bushing 1 SR-5P-1 . Heyco = 28520 - .0400-0013 - Y’ ,
' , .Knob 17/64 insert pointer® 1 | L dLAB. 09182 . 0370-0101 ' 1 .
- .. Knob 3/16 insért 1 ' 'HLAB . 09182 0370-0179 1
B xnobl insert poimer 1 . " HLAB . ‘09132 '0370~0084 1
. - “' ) ) .)‘;’“ ‘ A , IL‘II ]
AR : , v 6299A ‘ . ' , |
(I L . 6-6 . v,
A L ' T . A ; ) v ,
" . ‘_‘_ . . L , . j‘.i 3 ) “]:l 4 ‘ G
AR : . l;gi":, 1 A yo ! 0 . : n ’
I — et SRS - S




Reference ' . = ~ v Mir. Part # . Mir, & :
Designator Description. ‘Quantity  or Type _Mfr, Code Stock No, RS
'Kriob 5/8 DIA 1 HLAB 09182  0370-0137 1.
, . Barrier strip 1 HLAB . 09182 0360-1234 1
’ o Jumper, : ‘B 422~13-11-013 Cinch = 71785 0360-1274 © 2
‘ ' Rubber bumper . 4 MBSO Stockwell 87575  0403-0088 © 1
Fuse Holder 1 - 342014 . Littlefuse 75915 1400-0084 1
, ‘Mica insulator . _ 20 Y734 Reliance 08530 0340—0174 1
. .1 Meter. 2}" size DUAL Coh e C L
o -scale 0-120V 0-, 9A 1 _= ) HLAB 09182 1120-1149 1
Bezel 1/6 MOD ' 1 | HLAB® . 09182 . 4040 0285. 1
. . -Spring . -4 HLAB , 09182  '1460-0720 1
' JInsulator, transistor pin . 4 . HLAB ' 09182 .. 0340~0166 1
. Insulator ‘ e “HLAB - 09182  0340-0168 . 1
Rubber bumper 3 4072 . Stockwell 87575 0403-0086 I’
h v J i ! '
L k ¥
|
omon 06: : : ‘ L o N
' Overvottage Crowbar 1 HLAB " 09182 Model 6316A
OPTION 08: | o - o
o Current ID—Turn Potentiometer 1 Series 8400 IL.R.C. 07716 : " 2_100-_i864 S
op'rrou 13 : o e L o
Voltage Decadial Control | 1 (Includes*) y .
» Decadial Control 1 RDzAL LR.GC. 07716, '1140-0020 ' 1.
oPTION 14: . .0 RTINS -_ . | "
‘ Current Decadial Contro[ "1 " (Includes:) s o -
Current 10=Turn Pntentlometer .1, Series 8400 ~LR.C.. 07716 2100 1864 1.
v Decadial CDntrO[ , 1~ RD-411 .LR.C. 07716 1140 0020 1.
t * R 1 , l sy
\ ) , (3
' . 1 N
. . Y ' R ] !
T . ) . . : v ' : |
) :‘ S : S il { .
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B R Optlon 11. Overvoltnge Protectlonl"Crowbar" :
, ' , R C noYy : o . , .
i . l.‘} 1‘ 1' "i' : v, N .
: : ! a o o . ! b K
DESCR!PTION- P T AT T =

' This optlon is instellecl in DG Power Suppues, szsaA., 6255A. szam, 52341\; szasm.\szgxm.. end L
' . 62994 and tested at’ the factory, It consists of a prlnted circuit board. screwdrlver-typt. front panel ' -

potentiometer. end slx wires that | are soldered to the. maln power supply board ! BRI S N

The crowbar monltors the output voltage of the power supplv, ahd ftres an’ SCR that effectlvely . : ._“"-
shortls the output when lt exceeds the preset, trip voltage. the trip, voltage is’ determtned by . I" ‘

"the setting of ‘the GROWBAR AD]UST control on the front panpl' The trlp voltage renge. ts as ‘."":'-y.‘ AT
follows' et e o * S b e Oy B T

e R p B — 1 ' S ' T "." — 1 " — -
Model | 6253A - | 6255h | b281A 628an- |.'6289N-, 7| 6294A - |. B200A™

T&ip Voltage Rangn | 2:5-23v | 2,8-a4v | 25-10v' | 2.5-23% | 2,544 | 2ls-esy ) vd0-t0ev [

- : . o
To prevent transtents from felsety tripping the crowbar. the trtp voltage must be»set hlgher thnn t e o

) power. supply. output voltage by the followlng margin: - 4% of the output voltage phrs 2V, ‘The marl_,m Rt

' represents the minimum crowbar trip setting for B given output voltege, the: trtp voltage can elwnys IR

be cot hlgher than thts margin. '. i l

R ‘ '1‘. hé Ly N
A ) ) “,' K I.‘ . ‘ 'l.“j.
OPERATION' T A . T
. 3 ' “l 5
S L Turn the CROWBAR I\DIUS?' fully clockwlse 1650 ty RS
. I s : I '. " “\: =I‘ N ' ‘ : : Y ‘I } S . f

g2 Se. the power supply VOLTAGB control for the deelred crowbar trtp voltnge. e,'l‘o prevent ielee s

B crowbar tripping, the trip voltage should exceed the deslred output.vo uge by the! following . '_ . .
- _amount; 4% of the output voltoge plus ZV A n ; R S
[ L RN o
. Slowly turn tho CROWBAR nDJUbT ccw untll the crowbhr, “'u_sl,f\_ot;'tp-_-/t'-gqee to OV qr’a smull ‘, L .
Positlve vollage "o ;- Sl T T e

s
PR

1 .' o l:J !

'i [ e "- 0 A, IR Ty
\'-}E lk _-', 1, N ' . R .o o, -'.. ' 0 . “r;‘ ‘
q,. The crowbar will remeln actlvatod and the output shorted untl. thc supply 15 tdmcd off. . To BRI .
reset the crowbar. tum the supply off”then on, e o
e i DR A AT : - 5 e |
J -5, If the CROWBAR must be completcly dleabled. mmove the lea-.. attnched to the CROWBAR I\D]UST = .‘:.‘.‘.H‘?

B potentlometer R5. . i - L
vy . ! t h
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CRER. L Lt Yoo o e bmrre | ome
" DESIG. +y DESGRIPTION .| TQ | MFR. PART NO. -|'copg | ' parrNO,” |:RS
.Gl fxd.: elect 1uF 50Vdc 1 | 30p105G0s0BA2 56289 | 0180-0108 | ‘1"
c2 xd, mica 510uF 500Vdc | 1 | roMIsESHIT 04062 | 0140-0047 | 1
~ CR1-CR3 . Diode, Si, 200mA 200prv 3] ‘09182 | 1901-0033° | 3
.CR4 'SCR 35 400prv -1 | 38639 . | 02735 | 1884-0058 | 1.
' v ] ' N " . . i o, . ' "
Q1,2 85 NPN St , 2| eNsa7 /03508 | 1854-0087 | 2
RL . fxd, ‘met.,mm‘mn-&l%-l/_aw > Y | Type CEA T-O o7716°| o757-0346 | 1 f
R2 fxd, comp 24K £5% 2W. - .~ |. 1| Type C425 . 16299 | 0763-0021 | 1
'R3 0 ) fxd, met, film 1,21Kn 3% 1/8W .} 1 | Type CEA T-O 07716 | 0757-0274 | 1
R4 sk fxd, met, film 7,5Kn- $1% l/aw . | 'rype GEA 'r-o 07716 | o757-0440 | 1
RS . A | var, ww 20Kn 25% 1 09182 | 2100-1855 | 1.
‘R6 - fxd, Ww 3,3Kn 25% 3W - " 1 | 24283325 56289 | 0811-1809 | "1
“R7:. fxd, comp 10n #5% %w ¥ 1 | EB-1005 01121 | 0686-1005 | ‘1
JR8. |"fxd, met, film 750, 1% 1/BW 1| Type GEA T-O 07716 -0757-0420, | 1.
"R9- fxd, wWw 25 5% 3W 1 | cwzB-1. 91637 | 0811-1829 | 1
T 'I‘mnsformer. Pulse . 1, Y 09182' :5080-71‘22‘ A1
VRl "'Diode, ‘zener 12,4V #5% 1 29182 | 190z-3185 | ‘1 :
VRZ Diode, zener 16, 2\1 :tsxj/ _ 1 .| 09182 | 1902-0184 | . 1.
’ ,Mrsc:m.mra}:ous I SR » L
- “Heat Sink, CR4 A i . | ostez | soov-6z28 |
Insulator; CR4 - 1 08182 | 0340-0462 | 1.
o 1 .Mica Washer, CR4 .‘:‘:' N D2 B 09182 | -2190-0709 | 1
BT Cable’Clamp . S 1 1.m4-4 - .o7h ] 79307 ] 1400-0330 | -
LI Bushing, Potentlometer, RS 0l i ~, f 09182 | 1410-0052 ¢ :
SRS | ‘Nut; -shaft Lock, R5' © 7 B N B R | 83330 | 0590-0457 | . 1
B ' I.abcl, Information, . (CrowbarAdj ) 3 DR - 09182 | 7124-0389 e
Lo Solder Stud Termlnal v f'~ 1 "I_Al‘-l\ﬁ- : 02825 |. 0360-1449
T Modified Front Pqnel. Includes At ' LN
_ Components” Y ., ' N K } 09182" nszsg 50003
v Printed Clrcuit Board Assembly. Lo - , " o
Vo s L, Includes Components S (N NN I 08182 06299-60021
LRTIER b s por v !
e ' Postadv 0 . )
: ' 3 . “,...‘ 3 , !
" . ) R :JI,' - s .
, u’". - \ T / ‘21 ! 'I ' ',""
T o o , . " ,
‘.;u: .‘ ' H]‘ .“J; ' |
. ' 41‘] . I. y ! "
N . v : :.‘ !
e ‘ 3 .‘_y‘ o | o f SRR | I’ _ ;
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Make all ccrrectlons in the manual accordlng to’ errata below. then check the following table for your pcwer
aupply serlal number and cnler any llsted;c'hange{sl in lhe manual. ‘ , "

T v L

B

* Prefix | .- Number . CHALG[& e
SALL e e e 'r‘:m‘:a
.5k |o421-paBof - 1 S
"o7M ] 0481 - 0690) T 1,2 ,
7™M Loesr-o7e0f v o023 0
t7mo|o7By - 2300f L 1,2,3,.40 0 -}
C 7M. ] 1101 - 3220f bthe 5 '
S B22r-1340f 0 X thrus.
U 1144A 101341 =22700 0 '1thu s
CU1r44a | 22m -2910L ey g
ST v44A | 2519.3200 © Vthru )0
.1931A | 32014050 - T o B
(21225 14051~4600) - - Tthwiz Y
L’ "306A ~4601~0 1/ tnru 14
ranArA-

Chanqe ©8,10/12; 14, 15: to 2N2907A./5pmgue.-:l
HP Part No.; 1853-0099, . -~ |

- On Page 3-3 rlgure 3-4, unstrap terminals AS
_and M.- Posltlve end of: vuoltage source 5hould be
connected to A6} A7 should be connected 15 +5. ".,
On' Figure 3-6, disconnect’ strap between A4 and AS
‘snd connect M to+5, On Page 3-4 Figure 3--7
connect AlD to 8., L N
In the speclflcatlons 1able on Page 13, change '
‘the “lnterna! Impedance as & Canstant Voltage
. Source® Speclflcatlon to~ e
16 milliohms in seres with X mlcrohenry
on page A-3,, ze\:erse the niper arm' connectx:m
of RS, to the ir.bo-rd side o! n54. ' .
' 'CHANGE 13,
ln the replaceable pans table. make the fol!owing
cliange- o .
R40: Delete reslstar R40. _
- R62:’ Change to’ 750n. l/BW. HP Part No.
' 0757-0420, ! :
" R63: Changeto 5kn potentlometer. HP Part No.
. 2100-1824. '
. R64,65; Change to len. 1/8W, HP Part No.
;-0698-5088, .+ .
vaa . Add new zener diode. 4. 22\!) HP Pan.
No. 1902-3070, L e ;

o

u

On the achemetic. delete resistor R40 in the meter
circuit and conriect VR3 in its place, Anode of VR:!

to base ot’ Qi5 and cathodc to + IZ £

CHANGE 2

’fhe Serial Number Prcflx of the instmment has .

R MANUALCHANG:S
o T Col Mode! 62994 jaled Power Supply B ' ‘
DR R L lvanual HFP Part No.

-1 Y

- The flrst sentence ol paragraph 3-29 should read: .7
. »The output current will be the programmlng volt-

06209-80001 - o o o

v : n )
'

been changed from "5K+' to "7M ", ,ﬂ l.

l

R,
C ln the replaceable par’s table. make the followlng o
©, chenges: - :

Q11,Q13;: Delete these fwo translstors and re=
' place with new single differential ampllﬁer ;
.. (HP Part No. 1854-0229)._ Circuit connections
on schernatlc tembjn the same with Q11 serving
- a6 the "A" slde end QI3 the “B" lde of the new
transistor, :
R4B- Change to 1. Bkn. I/ZW. HP Part No. :
DGBG 1825.”
On the schematic. delete 848 ln the reference reg- T
“ulstor circuit, snd connect new R4B between emlt-—
.Jter ot QB (TP23) and -6. Zvde (TPall.

CHM\GE 3.

‘In the repleceable pans table make' the following
chbnges: .
.Q3 and Q3: Change to NPN. 58, Si.. (Selected ,
.HP Part No, 1854~ 0071. . '
_Change to 2N4045 Unlon Carblde. HP-
. Part No, 1854-0221., L :

‘_cnmncna-_ L

o : KT . I
1 f /

ln the replaceable parts table. add: Guaml. Termln-
al Strip. HP Part No. 5060-5181. C S

cmmm:s - K

“In the' replac able parts !ist. make the lollowlng
changes: .
51: Change to HP Part No. 3101 1248,
Terminal Strip: Add. HP Pant l\o. 0360-0417,
Quantlty l. oo

S : i v - ,'" !

CHANGI:S"{ I

A

In the replaceab!e pans table. ‘ change power trans-— '

- !ormer'l’l to HP Part No. 05299 8009]. no

CHANGE 7- o !
. The Serlal Prefl«c of thls unit has been changed to' -
1144A." This is the only, change, | A
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‘ monuer Lnonges | ., e
“Model'6299A .. S T
Page _2_ . -V,‘I' e

S " GHANGE &:

,\ 3J.

L A=l change CR4’ from HP Part N
R 1884-0032.

by
T

BRRA'I‘A

vt . !

ln paragraph 1-9 change Opttcn 19 to read “Optton

28." o . .
In Table 1-1 and paragraph 5-20 change the
INTBRNAI. IMPEDANGE AS A CONSTANT VOLTAGE
SOURCB (Output Impedance) speclﬁcatlon to read
88 follows: Sy

. OUTPUT XMPBDANCE (TYPICALP Apprcximated

" by.a 30 millichm resistance in series with a

1. rnicrohenry inductance. . - .

' CHANGE. 9’

Fuse FI in 230Vac Input (Opuon 28) units has been’ R
changed toalA slc-blo type, HP Fert No, 2110-0007.
Add this tnfcrmat!cn to paraqraph 2-18 and to the T

1884-0058 to' .

. The Iront panel binding‘posts have been changed - oy
~ . 'to B type with better designed insulation. Delete .~ '
', the two' types of posts listed on page 6-6 of the

_parts list and add: black’ b!ndlng post, :HP Part I\c..
-1510-0114 {qty. 2) and red blndlng post. HP Part -

2 No. 1510-0115 (aty. ).
= Ta Appendix A. Opticn ll Replaceable Parts 'rable '

A ‘ CHANGE 10: ' g
'l'he capacitcr shown between the base and collectcr of
04 on the schemsatic 1s mislabeled and should be deslg
nated C13. Also mark it with a dagger ($) to Indlcate -
_ that its value is selected for optimum perfcrmance
: - ERRATA R :
Fcr all instruments delwemj onor a!m July 1,
- 1978, change rheHPParlNo for tuseholder trom C
... | 14000084 1o fuseholder body 21000564 and fuse,
T hoider carrier 2100 0565, Change the HP Part No.. ..
R fuseholder nut from 2050-0038 to 21 10-D569,

! If old fusehotder must be replaced to! any reaon, I R
" seplace complete fuseholder and nut, with new PR ‘
O tuseholder pms. Do nct rlplnc new parts wnh : )
* cld parts. ' A A O :

" CHANGE 11 S

- In th!pm: hn change the HP Part Nc forthe ~ ' -

e e [ )
[ - ] .(l

‘bindingposts . © - andassociated - L, .
. hudwarnothtfollcwmg C e
' ﬂcdbmdmgpcﬂ.qlv! !5100091 s

L Termina! tug, oty 2 0360.0042 -

n.r.._‘
L}

parts list. " o _ “Nitqty 2 ;25000001 :
‘ R gmum, B S ! "Btack binding poit, aty 1 1500107 L
S - L PR ~ 0 . Terminsllup.gty) t0360-3190- -
Add to the parts list the replacerncnt lamp for llum-: = - Not,oty 3120500148 ) - . - o
.. - CHANGE 2 .

lnuted switch 3101-1248, which is used in those
cupplles that'include Change 5. The HP Part No
of the type MH lamp is’ 2140 0244, S

i'! ' "P ': .r .

'l‘he blue- gray meter bezel has bcen repleced by
3 black one, HP Part No 4040- 0414 L ;

Bffectlve Ianuary Ist, 1977,, Option 008 {10-turn’
current control) has been redeslgnated Optlon 008.-
Also, Options 013 (decadial for.voltage control)
and 014 (10-turn current control with decadial}
are no longer avallable individually, but they

are svailable combined into a single new option .

designated Option 015. Make these changes '
wherever Opt!on 008, Dl 3, or0141s mentlcnled
in the manual EEA Lo
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The standard colors fcr this Instmment are now mint gray (fur front panel) and ollve o R
Option X395 designates use of the former e T -
Option ABS designates. use ofalight” e e

~gray (for al) other external surfaces),
color scheme of ltght gray and blue' gray. .

.0 Inthe replacnbh' parts list, change Swntch Sl 1o )
+ ., HP Part No, 3101:22B7 andt change’ Terminal Strip
' +(sdded in Change 5 ) 10 HP Part No. 0350-0015. On '
‘ s the tdmrnan: diagram change Switch 51 to show,
R . two switch sactions, one which breaks the AC Jine
' {as shownl, the other breaks the ACC line, .
T . CHANGE 13 Co
ln Appendlx A rep!aceab!e parts list, page A-2 change
o R2 to 22K, 2W 5% HP Part No. 0764. 0045
I ., . ERRATA: ‘
“In Appendlx A, page A-3 Flgure A-1 change R8 tc
7502 5hd R3 10 1, 21K, On page A-2 change ca4 :
to HP Part Nc. 1884 0032 T L
.CHA'\TGEM S S
- In sect:wn 1, on page 1-1, change the last
sentence of paragraph 1-3 to read; o '

¢t ",.. 0or the power supply can be operated o

) floating at up to a maximum of 120V off

ground , D S U ARS

f.‘ ’ s ' Co "

'In sectmn III, 'page . 3-1, paragraph 3- 4,
change the end. of the. th:.rd sentence” to -

" read: i ‘ o W
"... or operate the povier supply up to '
120V off ground (flcat:.ng) . ;

~.gray front panel with oltve gray used fcr cll other external surfaces. New part o s .

numbers are shown below: S,

[

, HF BRI NO. HP HRT NO. F R T
: ncscmmon . srANDAnD', OPTION A85 [ oPmrON XS5 . | * . ' .

. . J B . ] - i o T ' i " '
‘ "I'ront Pnnel Assembl? 06299-60004 - 06299 6000!. o —— - o
| Chassis Assembly, R!ght . 5060-7953;  —e ! 5060-6129 - | S

Chassis Assembly. I.ett - -5060-7954 -,  ——— 5060-6030 . oo oL
.Cover. * 5000-5424 e o L B060-606Y . e h :
]Heat S!nk Assernbly 5060-7967 | —— "5060-6128.. . |, ool




