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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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1-2 This power supply. Pigure i-l. is completely
transistorized .and sujtable for either bench or relay
rack operatlon. Itis a compact. well-regulated.
Constant Voltage/Constant Ourrent supply that wtll
furntsh full rated output voltage at'the maximum
rated output current or can'be continuously ad}ust- '
ed throughout the output range.
CURRBNT contiols can pe used to! establish the -
ouiput current limit {ovérload or short circuit) when
the supply is used as a constant voltage source !
and the VOLTAGE controls'can be used to establish
the voltage limit {ceiling) when the’ supply is used
as a constant current source,
maticallv crossover from constant voltage to con-
stant current operation and .vice versa if the output
current or voltage exceeds these preset limits. oy
1-3: .,The power supply has both front and rear .
termi:als, “-Either the positive or, negative output i
terminal may be grounded or the power supply can
be operated i'loating at up to 2 maximum of 300
volts off ground. Lo Lo , ]

NERE v .'1 . AR T o
1-4 A single meter is used to measure either out- :
put voltage or output current. in one of two ranges.
The voltage or current ranges are selected by a’
METER swltch on, the . iront rpanel.\ i :

[

1-5 The prograrnming terminals located at the

rear of the unit allow ease in adapting to the manv S

operational cap bilities of the power, supply.
brief description of these capabilities is given

below' SR R SR

i : b | .... Sy T ey .
: R

Remote Programming e “‘_" IR,

._;A
l

o 'The power supply may be programmed
from ‘a remote locatior: by means oi an external 7
voltage source or resistanoe. S \ L N
,“ B A | [ G
i

b Remote Sensing o SRR

The degradation in regulation whioh oc- :
currs at the load because of the voltage drop in the

load leads can be reduced by using.the power T o i'or Model 6281A. supplies e R
supply in the remote sensing mode of operatiibn’ ‘ ‘ e G
o o P ‘ Co ‘ Overvoltage Margin' 1 to 4 volts. s
- Series and Auto-Series Operation 1{ L N ) screwdriver adjustable o R oy
. .. , f N ! Py B N 'll_. . A_li b Lo
BT Power supplies may be used in seri\es . "'_ \ - Power Requirement' 15ma continuous’
when a higher output voltage is required in the Y o drain lrorp Jpower supply being pro- . .
constant voltage mode, of operation or when groater : o tected . R
voltage compliance is required in the constant _ R L . ' v i
current mode of operation, - Auto-Series operatiéne B S s Add 5 inches to power supply T
permits one knob control of the total output voit‘ige e b h d mension A : -
. S S G ) R P ) S o
,..l -."'.l'j ) ; .r{ .;"1 l, ‘ . "'._Z.. .nS‘! . " o L ' X . :I .
i SR S I T ."\1\'.1‘." : R ‘ ‘
‘ “'.'1.,'. - . S . i . j‘"" ' \‘.f -‘. . ) ., . ..., g .-‘ '=, . | X .‘,-:;; I ..I '.l . Y
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The Supply.will auto-’

D

el

The front panel v

- ter"‘supply. -having control over one, (o more} b

-t

A L

g

f

1-6‘ SPECIPICA’I‘IONS DN \ %\ B RYE i
R K "\} [ : - L
\ A ] .
4 -? Detailed specifications for the p wer supply I\\ L
are given in Table i-i\ - n \ '\: \ tl b ;
X 1) . ) -I :'_=|‘ . f,_l' S “._“ Vo .“I‘..-!_
1-8 OPTIONS o A KON N | ‘\ S
, LI T ,]. -‘i"-""'

-1-9 Options are factory modiiications of o stanc{ ‘g, v \

Option No, Description R e i :
. e B N . . - R . . ’\.. ) '
06 Overvoltage Protection "Crowbar'“

irom a ”master" supplv,

d Parallel and Auto-—Parallel Operation N IRAYY

o _' ' l Bl : "

Y The power supp[y' may be operated" in i

parallel with a similar unit when greater: ou put -
current- capability is required Auto—Parall(}i oper-

g

ation permlts one knob control of the total o\)ttput .\\
current from’ a "master" supplv. R ,m‘ l \
L . o =_"r:‘-l. ;J“ v AR
e Auto-'l'racking PR S \ R B
o . . ) /;\ .. L " l) . \‘?\ i
n’i‘he power st pply mav be used as a "mas- S _.ug- &

"slaVe" supplies that furnish various vol\ .’i?es for
‘a system, S

l

ard instrument that are requested by the custr{mer

~The foliowing options are avallable for. the instru-" o
ment covered by this manual Where necessary, o \‘
 detailed coverage’ of the Options is included through»' LR
out the manual ' S

Foan
' : o

Ui Acompletely. separate circuit)for pro--. .

' D tecting delicate loads against power ‘

y  supply failure or operator error,. Thio :

o independent device monitors the out— ,

Wt " put voltage: ahd within lOpsec imposes L

' ' ha virtual short-circuit (crowbar) across ¢

', the power supply output if the preset ..
overvoltage margin is exceeded 4 '

When Option 96 is requested by the | L

P 'customer the device is attached to o »

. - '+ the rear of the power supply ‘at the ' :

L factory. .This option Is not available
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eight' Add 2 lbs. nei
o : ' Iil .

NOTE o _
' . |‘ I ‘]I -

DEtailed covérage oi Option 06 is 4
included in Bn: nddendum pt the rear
of manuals that support‘powor sup-

Voltage ’p-'l’urn Pot> i
‘trol that replaces both rse and
o finé vnltage, controls anu- improves
output settobiiity. ST T IR

——__—“

;ingle con—

N

Current 10- Turn Pot' A singie con-__-"' '

tro! that replaces both coarse und
fine current controls. and improves J
output setlability. R A

[
v R

Voltage ond Current 10- Turn Pots: s
Conslsts of ootions 07 and 08 on the
. same instrumont.“‘:‘.‘. g g

"

Thrce Digit Gracluatcd Dccadiai .
- Current Control

g

_ Three: Digit Groduoted Decadiol
Curront Control’ Control that re-

.. Places coarse ond fine current con- .

 trols permittmg accurme rosottobii-

ity. Voo i

' Rcwire for. 230\! AG Input' SUpply
s normally’ bhipped is wired for 115

Vac input.. @ption 19 consists of re~

connecting ‘the input’ trnnbformer for”

.

- 230 Vac Operation. S PR TR [{"

]

s o arately from your local Hewlett-Packard field N ;
-'.'Bales Dfﬂce_ \(refer to list at rear of monuai t’or ad——_ e

‘Control that re- j

places coorse and fine current coh=_ ;-
- trols permitting accurate rosottabil-
v ity- _‘._ -‘. .'f':' . -

=0

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

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

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

o
1

L o " Section I i'or dotoils ) LAt
T 14523A X Rack Kit for mounting two “'j’, _
dyee " 3.1/2:"high supplies.. (Réfer/
.’-‘.‘-.fi‘ .' S to Sectton 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 Hewlott—Packnrd power supplies are identified

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

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

number-lctter combination th,at denotes the date of
“a significant design change. The number desig-

_] nates. the yeor. ‘and the' lc.ttcr A through 1. desig~ -

‘.,-

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

- nates the ,month, ]anqary through December rc-spect-l"

1= -14- If the sr-rial[ numbcr prefix on your power.'sup- -‘i’:-l

_ ply does not. agreo]with the prefix on tho titio pagc
of this manual, change sheets are included 1o up~'
. date the: manual. “Where opplicobie. backdnting in-..‘

manunl. e T R i
+ ) i}‘ . “'i‘. "'"i'. "'t - I”.

ply. Additionoi manuals may be purchnsed from-"
your locol Howlett—-Pockard fiold ofiice {sce list at

“rear of this manual for addresses):|'Specily the .. :’ ‘

www.valuetronics.com

formation is givon in nn appentiix at the eor of tho W

1 16- One manual is shipped with ench powor .;up-—
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‘ {/INPUT.i S : R T S
‘108~ 125/210—250VAC. single phase,_“ kY

'50-400 Hz. | :1 T S

“JP..'

OUTPUT.”--! Y "

0-100 \loltb @ u 75 ampb. .
5 Y RE

I.OAD REGULA’I‘;ON Pt

e

A

Constn

AR

&

i r; r :, }n.
‘.L B

:l'

LINE RBGUU\T]O N'

/

Constant Current--Less tha 0 01% p!us 250pe

for any lino voltuge chnnge within the inﬁdt rat!ng.
e "o
R LR
RIPPLE AND NOISE: /"t S -;"'
.Constant Voltage--Less than 200|1vrms. \
Conbtant Current-—-Less than’ Jl}l)pd rips..
L I'4

"I

:

b

U
!

N
s

e s

| 'TBMPBRA'TURE RANGES' R '
Opernting. 0 to 50°G. _ Storogo* -20 to. +85°C. _;
." ] C_. .i_ '
TEM PERATURE COEFPIC]ENT" :
’j 5% Constant Voltaqé--Less’ than 0 02% plus SDOpv
per degree Centigrade.’ - :

e
o o ! . i
S 1, h iy

X

per degree Cehtigrade.

'i'

1 ] [
R

' STABI LITY:

S
d

' Conbtant Voltoge“Less thnn 0. 01% plu:: 2mv

Lt for . full loed to'no. Ioad change in output current. . o
SR nt- Current—-Les., than 0, 01% plus 250p.a.,

t’or a zero to maxlmum change ln output vo_ltage. it i

S L -currentw
. Constant Voltoqe--Less thhq 0.01% plus 2mv .

for any lineé voltage change wi‘thinthe input rating., '

i

3

LI

o : : ‘ " the rear terminnls. Also,’ pgovision is lncludod un
,,Conetnnt Current--Less than 0.02%: plue D fImo | ’

L Constant Voltnge--Less thun-f) 10% plua 2.,;111\:- -

e

A consta 't voltage operattoh. The constant\\{\)ol -
»" age circult\‘ imits the output voltagq in the cons
'?\of operation. o Lt

METER: ‘\.\ . ‘-‘&u, R B 1’ ‘:
./The’ front pa nolk meter ci n be used ‘hs thher 0

o

vol tvoltmeter or as i 0>—l 'amp or

‘ \'!\-120 or O-12
0"-’0 1 amp ammetrﬁ“

\\an'

' OUTFUT CONTROLS! x...'..-“ : ~ oy
. Ten=turp voltage cbrﬂrol and LoarSG ond e,
o “eurrent controls ‘sot de output volt.zqe or ?

A
"11‘! .

’

OUTPUT 'I‘BRMINA.LS ' N
Three " t‘ive-way" out put'po*\t‘i are provided on "

the front _panel ond an outpl.)t ters ihfl! strip: 1£§;Io-'
eoted on’‘the rear of the ch&ss!s. Nl,,power L p_ply
output terminals’ are isolated from: 1 mchosaia-ﬁhd
either the positlve or negatlve termln I, rney bu “Cori=.
. -hected to ‘he chassis throt’tgh a beparatn ground.

\

termtnal located on the oulput termin&;,‘strtp.

:

1
ERROR SENSING o
‘ Error sensing’ is r;cumully ac’compli.,heé bt the
" front terminuls if the load s atthched to they Iront
or ot the rear terminal:. f15 the load is ettechll 1o

the rear terminal strip Ior remote senslng.

REMOTE PROGRAMM]NG :
Remote programmlng of tho Lupply output at o

[T approxlmate!y 300:ohms per volt In constant volt~ |-
t 7| iotal driit for B hours efter an tnitin] warrn up? . agels made avallable at thorr-ar terminals. In eon- . |
’li'!h_ . =time of 30 minutes ot con!stent omblent. constant ;' . stant current mode of opemtlon. the current can be .
* -lipe voltoge. and,constant load P . remotely programmed al. epproximntely |thlJ ohms .
'Constant Current--Less than 0 10% plus Zmu i . per ampere., ', '., i) : Y ‘ o
. ‘totel drift for.8 hours after an initial warm-up’ R N D ‘-""\":' . '
) time of 30 minutes at constant nmbient, constant, COOLING' A A t '
-linc voltegc. and constent load.- _ ' Convection cooling. is employod. l'ho -up— ! .i .
e Lo : ‘ply hes no mouing pcnrtnf . g1
" INTBRNAL IMPEDANCB AS A CON b’mNT VOLTAGE . I s “f
i - SOURCE:" - Sy E s:zr:» ' IR SR i
+ Less than 0.001 ohm -rom ‘DG 10 100Hz. L 3 Hx 14"“ D x Bl" W ’I‘wo of lhe units cith
F '_‘. Lese. than 0. 01,0hm’ from l{Jl)Hz to 1KHz, & - be mounted bld(.‘ by bido in e elundard 19 relay
.' |+ Less than 0.2 obm from 1KHz 10 100KHz. » rack. o e e N B
ebs then 2.0 ohrns lrom IUDKH? to 1MHz. 0 : ' o ! Lo '
. B v WEIuHT _ T ‘ R
A TRANblL‘N'I‘ RECOVER‘{ TIMK' ';_ £ 15 lbb. net» 20 lbb. bhipping.' SRR
- Léss thm? 50|1.,ec for output recovery to with- . ,\‘1 D o o
,in l"unv followinn o full lonti eurrent t,hange tn ' }'INIbH.,‘ ) Eoply s h SR TR
iy .the output, .o T ' ,' Light grey front panel wlth dnrk gmy LﬂS('
N E ' ~1 } “ 'F.K ’
1 OVERLOAD PROTEGTION: TR POWER CORD; ~ Lo s
S R contlnuously acting constant Lurrent circuit A three-wire,’ tt\m-loot power ‘cord i:> provhivn
. | ‘protects. the power supply for ai} overloeds. N - with each’ unit. oy ! ]" E B
" T . :Z"\ ; , ) ‘ Y g : L K 'l‘\‘ "
.-.l . Wi . . . ,f‘l y l ' e ‘,
8 o 1 ‘=‘ ,‘ X . ] ) 5 .', .
,‘,l iJi ‘ '”“ )lJ v 4.‘, "’ .H 1 ' ' 'l"‘ - M
. W n. ’ ’ ; ‘l ! . ", K ! |
FEREN -‘ ' 1-3 co
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

3| L
i,
)
!
' S
Wy
L
b
3!
l‘ ‘I
“J‘:f'
\'—I il-,"l’
O
. .
1
T
[ 1
A
(VR
oy
o
e
.
13
; .
! -} | . L
- . , —— S — . . h
‘ ) L : ! t
1 . 3 o f:’ . | ) : -. , . . ' . pr . _..i:‘,l :
. Figure 2-1." Rack Mounting, 'Two Units .- R T TR PTIE
S o T
1 . ' \ - s i Wi "
2 r y2-1 AR I S
, " iR i ) | ) ) !' v _F' R
‘ . [ . O . 3 “ i Nk g
" . ' " ! "y rocl SR
1 ' ' ) ! . i 1.y
i - : : At
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i )l!“ .

il'h

both types of tnstollations are accompllshed .-"(’

o

oo | 4,,\

' ’follows': : . ‘
: a,. Remove the four scréws;from the front s

.’“... ol ;-

._,!T ; panels of both units, i

!

P b. Sltdq rack mountlng ears between the
front panel ond case of each unit. Lt

1 .
\t;;. _' ' ”1 d. P,tter fastening rear portions of unlts tof
gether using the bolt. nut. and Spacer,,,replace Tt

]
Penelscrews._r‘ Ve RIS

g '.:l: Flgure 2 2.” Rack Mounting.” f)ne Unlt
s unit or by 1tself. o Flgures 2 1 and 2-2 Show how“"

. ) "
2 13 To mpunt two untts slrje-by side. proceod\ as. o

4
4
a’

-.‘ DRI - I Sllde combihlng strip between‘the front _
panels and: cases of,the twounits, ! o

[ ! e ,llj

']

]

- ' ' P : T
i O T Y AR . Egmsromrn mwmr A m’mr.ron LR PRIMARY '
Wi ] o0 CONNECTEDFOR - Bt CONBEETED FOR- | ¢ i
0 T2tig ,To mount a sing:e unit ln the rack panel pro- " B V?LTOPIRATJOtf . 230 vouTs orcRaTon ' ‘
RN ‘-l‘-f-‘ed as follows:, ) )] sedey oo . S v ok conurrrronslnrrwrrn W " f'jf : A Iy
foo Ty e ' Bolt, rBCk mountlng ears, combinlng straps. u e 5nr.nusu. 45, ARE MALN; witH- o o '
T S . THE v B
r.’ﬁ', “and angle brackets to eaoh side of.center spaclng . SN ;‘3{;";{‘ -,‘f,m .;"3',,’;*{;’,,;:‘,‘;"3’ JEHEEE R
Panels. Angle brackets are placed behind comb!n— S s :::D:EM%\:EI:&';:;%)A S 1. o
h R " Vol ! . . '
K jng st.raps ‘as shown-in Piguro 2-2.000 0, Sy Cedl i o ralmrtocmcununmn AR LY | o
. - Y \ R © "' MUST BE BROKEN AND A SEPARATT & 5 RN L
: | . ‘b Rernove four SCrews, from front oanel of ] o DTtRNR CONRE o MADE U - ;J,, 5
o unit. . 1o ) BETWEDN INTS soass,; ‘ w0 Lt
RN ! : v B . Yy oy
o ‘ Silde comblning strips between frontipan— I : . - . ,
. . . . I . L PN T . - .- R o Cor .
elendcaseofunit. v & Cae Sty K SR S
© .3 dyYBolt angle brackets to front sides of case /. - Flgure 2-3, ‘Prlmary,, Connections " i1 ° ., ¢
S tmd replace front panel screws. ‘ N ' '.'-‘. cow .’ C e -
}; ) ! I ! \,’; .

2-15 | INPUT _ powm REQUIREMENTS, o
’ 2 16 "This power supply meybe operated lrom eitherl
o The, unit as. shippedlfrom the factory, is wired forr
v liSV operation. The input powbr reguired when opr
' erated from 2 115V 60Hz. power source ot full load M
15" 6281A,6289A 6294}'1 i 6284A [ ‘,:
L e 118W, ] 1.5A CI35WL5A

-’f%-w

@ nominal 115V o’ 230V, 4B~440Hz power source.' ‘{,‘-’

. ! pSJt transformer n,re, connected in paralle! for opera-" "

ay -Iows' i

.l,“ . } s . ", . ' . i _:.‘ : .‘:‘.s
2-17 L.ONNECTIONS fROR 230 VOLT OPERA’I‘ION ‘;l’i R
i (See Figure 2 3 e , " EC

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

P ~tion from 115 Volt soufge. | To convert the powor.sup- - :
ply’ to operation from. a 230 Volt source, the power ; v
- transformer ,windlngs 'Ire connected in series as' fol' '

L.
i
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i LAY ‘1. (Ao )2".{"\ L

proqg conr}ecto ,i[ a]:fh‘e' ot Eigiiconnectlon i
v‘ o o R D) '\f r‘," A '|' ":"h' "i y Ly } I
P '. : '4" #" )'.-J{' "(lh 4! li“ I inir Y
hd 5& andyf. . - /2- 1, 5 o'prLaer e theﬂbrol;ecﬂ.bn feature whenioper- R
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(tv.‘m.,‘b C§ nadap ,Fi' and ‘connecty the ar
l r,ihtecf c:rcuit,boardl/ " :’ N /// ,’gr eh1ehd a‘on, he adapfé’f 'tffx"' : 'ﬁnd,,‘ A o ;
‘f\:{d 'st;pp bn yvt;eri 50 andf's.w i fi/,J ,J{ /Mi / i Vo i T 1.:1,! Lt
; eph}de exis;lﬂg fpse with,* 1‘ Ampere, .230 . fiEP}\CK}\t:II\‘é'ﬁdR-.BHIPMIINT e ""j i .“.1,3, .‘
ARt pid’ ope{ate noi'maliy .' {ﬁ‘ ‘- x '-,,',"H’i; ”l[”, : VI 1y

i ‘;.1‘.", s -41\5 To i_ps)ure. s‘aﬂ!,s lpment’ot’ the lnstrument lt’
o l s'(,’ Sl “p&é'ﬂ thaUL};e package designed for the . ";;}, :
‘ g . : : :tg,j,i_' ‘,,f’[/y/'}\“ BN mstbﬁmpnt befﬁgtd’ yThe orlqinui packaa‘ng.material -
122 / ¥e oigctro eratln ‘ hél{ hé‘]f\lé ‘] by ,1 ‘ "‘s‘ le." Ifit’ liruot avatloble,!contact your lo-. .
-,='§159' rigp) { }Jwa rf. “?‘[ clat&lm!l fNL g/\ {n j 'cal He\f: e,‘.t =Paftkard field office to obt in the mate-'
( "en'ris-.%; \‘ x" lénd‘r abin g{r th? )rlals. *Thts offjce will also furnish the ‘ofidress' of W
!‘“J,rg‘ unded )\ }s“ & L i Jt Tﬂ p}:d wlth \-\‘ neare.,t sefvice office to which’ the instrument | )
ductorip (1} 5} ( {T d thL d E%’de tor is the P be shippe . - Be: sure to attuch 'a’tag to the in=' i
l‘ :f'.‘ I ground cpduc or and 'Z'-' hp cabl e 15 plqued il%to stmment whi specl[ies the owner, mode). ni:mber. L
‘x !}Pn apprppriaie!f'edeptac}p {ihe\ ‘lnstruqlent 1SR AV S N (113 B serlal nu, ber.~und \servlce required or a brlcf
fqrguncfed N Th ﬁkfset Pln ol ntho \power- cable threc-' ;' X desc;rlpuon 'flhc trouble. SRR

; .\\wl R
P

—{(;l

;' J‘li

:f‘

Y I
frl i"/l !
’r’

. I ' oL
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'-J Sy ] ; o ,) j= a :““'__;”..‘ Gt N - Ly L '

i " a_,: . (I "‘
Y 3t The front panel controls and’ indicators. to,—' \ 3-6 The power sunplv is normallv‘ shiPPEd with its
e gether wlth the ncrmal‘ turn-on sequence; ‘are _' ." .rcar terminal sirapping connections arranged for - o
S _- shown m F[gure 3-1. vy _\_ Sy _ Ci nstant Voltage/Constant Chrrent. local sensing, BT
T A S R L T localmprogrammlng. single unit:mode of ‘operation. .. .
e — Th 5 sn;apping pahern is illustrated in Figure 3- 2. }y L
”'n".;'.'a..m I I e DO (TR 'Th operator selects elther.a canstant yoltage or o™/ .
T T"ff"' = ) v g | s [ constant current'outpit using'the. front'panel con- s e
o -.-,‘ PO | BT | A R BT trolF (local programming. no strapping changes arg - e
: ;( A = R ;Saf 08 | X VU i : ; ncCESsary) S . R . \ . ]-7 BRI .
-1 LIqu'»«H : : Wy i, Wbk T \ ! \_1.".- T L ‘ A g
) Mﬁ” \‘Gl'“-' B . Huiﬁ.""" \-, "‘ T h . s . \"s. 3 LIS | gl RN ERS . . . ,
- @ ’ .f ‘é@ , : . @ S "\"'..:";'l }'};‘;3 A4 as\ié 3} a6 2n —5 iGN ' 45 mo | Al
e NP — |k el ? g[@[\q |2|
! . . . ; .
’ ]‘.‘\' A . , : ;," '
. ;' I; TURK- on;::cur.ncn S FE S I AR o p S S
OrE b JTETER RN SREAY IR TR (B AR EEE SEREa v Rt WL FERR
: :llPusuo_n/m;u:aun*_onmunumnsnuum;.icm.':.I- R (\_:': S S e eotss A
. % SET METER SWNCH TO DESIRED YOLTAGE paNGE, ‘ ‘ S : R S
St amuswomu.r: coNTROL umunm:m:n o\m ur vomm:. e SR LR : L e
[ 15 INDICATED O METER. 7000 o N [N F"igurp 3- 2-‘ Norlmz.‘;l‘;;s_t_ruppl_ng. iPattcrn e
. u* SET METER SWITCH Dl:smzncun..nm nnucl:mu'snourmn . S \I{a Lo ']_‘- S L LRI N
. . CumouTRUTTERMIAS, b TR S R I Lo W !
PN ! ‘ Lo B U T R S
R \-. [ ADIUSTrur«hl:mcomnolsmk m:smmouwm mluam N P 7 CONSTP‘NT VOLTAGE B B T AR "\ Lo
";'E?.‘L%L’F,T"D?Tﬂbco""“‘ﬁ mnn 0 ?Ujrﬁ'7tumfhn f“noﬁt:,. : ‘ 3 8 ‘To seIeFt a constcnt voltcgc oulput. procmd | ' S
22 ’f», TR o . as foupws_ 1_'1{ o L r
TR o ey a._’ 'I‘urn-on powcr.supply and adjust VOLTAG!‘
s 3: Plgure 3~—i Pront Pancl Controls and Indicctors ‘jcntrols for deslred output volmge (output terminals Vi
g ; ’! ‘ ’ SRR )-._ . ",,_ b.- Shon output tcrminals and ndjusl CUR- . L
SOrE _:.3 3 OP"RPTING MODES ' _-= s,rl,j.g‘ PR . “ - RBNT controls for meximum output currcnt allowabie _
T o S (curre,nt limit), as determined by, load conditions. *

R 4 The- POWOI’ SUPPlV 15 designcd s0: that ilS moide: . 1f o load chcnge causes the current limit to be ex= . -

%, of operation can be selected by meking strapping - '; ceedod, they'power supply will automaucany cross- . . -

" connections betwéen partigular terminal on the | ;Y _over to constant current output at the proset current - '

W.¢ terminal strip at the rear of the power supply. :The - ,llrnit"and'lhe output’ voltage will drop’ propcrtlonatc-
terminal designations. ore-stenciled in white on the K ly ‘In setting the current Hmit, allowancc must-be
power supply above their: rcspcctive terminals. Al» \ rnadc for high peak current which can cause un- RN
though the su'apping patterns illustrated In this - wantcd cross over. (Refer'to Pamgraph 3 45 )

o section show uie pcsmve terrninal grounded, the‘ B

£ cperator can ground cither terminal or operate the . .3-9 CONSTANT CURRBNT :
" power supply up to 300"dc off ground (flonting). teo o 0
_The following paragraphs describe; ihc procedurcs . 3=10 To select a ’constant currenl uutput, procccd "
. for utilizing the various operational capub!ln‘es of ' asfollows:” * =, - ' P
' ,J the power’ supply. A more theorctical dcscription " P TS (Short output tbrmincls and adjust CUR-
K concerning the operational features of this' supply - "RENT- controls for desired oytput current, Ry W
s conpainéd tn Applicution Note'90, 'DC- Power Sup- b, Open outpul ‘terminals ond adjust VOLTACE * %, .
ply Handbbok.which may be obtained from" your i controls for maxtmum output voltage cllowablc(volt-—- S
i local Hewlctt-Packard field salcs officc. : T aqc hm!t), as dctcrmincd by load Cconditions.a [ § ST ! :
B ’a-';.f'\l-' S J P ':.\. R 0 o '
y o ‘ . . ‘--'. 11. A = ] . - .' . i ‘,-.:-i - ;-‘. ‘ | ] :h},nl‘:", , Y '
N o R N St ," Ly !.>‘- ' . ) v ' ‘1I
=.r‘l- C o ; ' _.f-"“r e o ) . ; o ! ) o | :) . ! "
' ,:“ § ,'.‘“" T '!‘-'.".‘ . |.-. : .1 A '*' - ! \ ) N i )
[ T LT SRR SRR S, )R t
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load change causés the, voltage limit to be exceeded.
the power. supply will automatically, crossover to
. constant voltage output at the preset voltage llmit
" and;the’ output current will.drop proportionately.’ In -
“.f setting the voltage limity. allowance must be made "

‘for high peak voltages which can cause unwantad
:'. 0 crossovsr. (Reier, to Paragraph 3- 46 ) 2
i . . ) . o
3-11 ] connacrmo LOAD R

t

1,'

-»12 lHach load shouid be connactad to the . power
) supply output terminals using separate pairs of con-
o necting wires, This will minimize mutual coupling -

RN

o of! the low output impedance of the power: supply. ,
‘ ' R Each pair oi’oonnacting wires should be as' shortas
possiblé and twisted or shiclded to reduc noise 1.
R prckup, (If. shield ls used, connact ona end to ‘.i' -
. .. power supply groundterminal and leavo the other

Y

’r t\
').l

. :J‘:
G R \ 1

- B v . .
3-13 1f load considerations require that the output /.
o power distribution termlnals be romotcly located ’
Yoo, from the power supply, then the power supply out~-
LU0 pat términals should be connected to the remote U
Do diatribution terminals via.a,pair'of twisted or -
' shielded wires and each load separately connected -
1o the remots, distribution terminals, For this case. LV
rc.mota sehsing should ba used (Paragraph 3 20)

-.a" i} PETLL

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

i
.,, "...,i

i

FERER

lndicatesstho amount of output'voltage or current
lthat is available in nxcess of the normal rated out~" '.
.. pit, Althoughthe supply can be. operated In this ‘
Ha SRE “spaded reglon without belng: damaged it 'cannot be
L a guaranteed to meet all of its performance specif~
. lcatjons. Howavcr. if the' line voltage is main-
iainad above 115 Vac, the suppiy wili probabiv op- i
arata within its speclflcations K EARITRNE B u,
o L 9\!’,5 v
3 16 OPTIONAL OPERATING MODBS o ’ S
ST ) oL
vaot 3-17 RBMO’I‘B PROG'U\MMING, CONSTANTVOLTAGE

:‘,)l_

' r . “3=18 The constant voltage ouiputof tho power sup--
e .piy can be’ programmad (controllod) from a remote ,
S location if requlrori. iElthar a rcsistanco or'voltage. -

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

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

Oy ablod according to ihe followlng procoduras

T )

W 3,—19 -Resistince Programmlng {l’igure 3—3). 1n this
7 mode, the outpit voltage will vary ot a rote deter=
S mined by.the programming cocffictent (200 ohms per
W Velt ior Meodels 6253A, 6255A, 6281A, 62840, and

bZBBA or 300 ahms per Volt for Modols 62)4!\ and

e . B . . . . . . L

s . : ot : . . i
Lo ' ; '

. N - . . .

6299A)
»each’ 200 ohms {or' 300 ohms) added‘in series with"
- the:programming terminals. The, programming coeifl~:»‘j"’_ 1
clent Is determined, by the programming r:urrent.J This (-
- current is factory adjustad to within 2% of SmA for’ - ,!3" )
Models 6253A, G?.SSA, 6281A, 6284A, and: 6289!\ or i i

Tha output voltaga wlll lncreasa l Volt for e "4":

2% of 3,3mA for Models 6294A and 6299A; If-gréater ~

Jprogramm ing accuracy is requlred it may be achleved
by changing rasirstor R13 ' o

2o .
Ca ='\ s v‘{ . LA )
i 4o

effects between loads and willretain fuliadvan'age . ‘ . L

end unconnected Ve St N

. Y7, KRS
B A2 A3 A4 As A& rr aa As -5 = GND + +5 [10] o
I- o

M 1

" PROGRAMMING
nrsisron _

Ry - : ‘,i,‘_»’

R

- IRE 3416 Thc shaded area ‘on tho front panolmeter iaco _,,_,!

Figure-a'-sl. Rnrnoto Rosistanco Programmingu g

NS (Constant Volmgel R N

[ E N ' TR
o o i T .'-.4
I i \,' . . C i ',

3-20 The output voitagq of tho power supply should
be zero Volts 20 milllvolts when zero ohms is con-
noctei;i across the programming tcrminals
, .obm. voltage closer than this,js required, ' it may be »
' achieved by changing resistor R6 or RB as dascribul C
in Paragraph 5 59, B S ‘ '

Ff i zcro

e : s U
:3-21 To'maintmntho stability and iomporaturc co— ,...‘
officlent of the: rpower supply, use programming
‘resistors that’ havo stablo, low noise, - and low - ,_";J :
temperaturg {less. than 30 ppm per doqrcn Gonti- .
grade) characteristics, A swiich can be used ln\

: conjunction with various rosistancc vialues in;] o 1 *r e

to obtain diserete outpu.voimgr\s The swiic u PIRE

' should havc makp-bofort.-braak contacts to aw ri

momuntarily opening ‘the' programming tcrmina
tluring tho swltching intgr\nl. " //
; R Y

3~ 22 Voltaga Progmmming (r'igurc J-fi) i‘mpiioy 1
tho strapping pattorn shown on r‘iguru -4 ior! : ‘
. i

Cab a~ A .u-z.asJ A6 AT AR aa ’15 - Fr.nm ru-f.mo , ':.
“JQMQMQQ%GMQGQ ol |
, e » ‘ - '_,’
R J" a1 B
o merpmence Ll |0 SR
. ' WOLTAGE T ‘ ;
L A ._r[ -

e 1.

Ve o N 1 - o ! )
Figun. 3 4.: RomotonVoltago Pragramming. 1 '

: (Constant Voltaga)
' LA 1o ‘
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R

\roitage programming. In this mode. the output volt-
age will vary’ in altol ratio with the programming »
voltage {reference: voltage) and the loadion the pro-. =
gramming voltage seurce will” not exceed 25mA

‘ 3-23 'I'he impedance matLhing resistor (Rx) for the i
programming . \mitage source should be approximately
‘500 ohms to maintain the'tnmperature and stabiiity
specifications ‘of the power supply. . ,i .

;.

K

3-24 Rr:morn PROGRAMMING. CONS‘]‘ANT :
CURRENT | . ,,"

. 1
r

-—25 Either a resistance or a voltage source can be
used to controi the constant current output of the
supply. The. CURRENT- controis ]uulthe front. panei ‘ "
are, disabled according to the: fefiiftwir{r{g precedures \

,,,,,

S ae

'3 26 Resistanee ProgramiLtng‘ (iFi mn‘J '3~ S_L i In this
“mode, the output current varies, at o rate determined i
by the programming coeifiuient— 200 ohms per Amp ,
‘for Model 628]A, 500 ohms‘ per. Ampr're for Modeis -
‘62537, 6255!\ 6284A, and 52BBA, and 1000 ohrns 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!& 5mA for Model 6.!81;». lmA.
for Modél' 6204 5d 1,33mA for Model 62350, This
current is adjusted to within 10% at the fattory,) If
‘greater programming accuracy.is required it .ma iie 5-
dchieved by changtng resiatat1 R19 as outli"ned in '
Section V. A .

] |

T

1

Al A3 a3 dn:ns a6 ‘AT AB AB

qaaa

5- GND+ -vsme.

- PROGRAMMING
RESISTOR

' .
TS

b

i

‘ ,i‘igure 3- 5. Remote Resistance Programming
‘ (Constant Current) ‘

1

El

M
vi Y
: !

I8

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- stability speciiications. 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 rating
of the power supply if the switch contacts open
during the switching’ interval

1

i
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62531\ 6284!\ 6255!\ GZBQA 6&99/\' '-; 5
' Resistance 1 5Kn,. . 750n . '
' Model . '62B1A, 62941 . il
;Resistance h I Il(n 1 : sy 7

' 'mode. the output current will vary ilnearly with

,f':

’ )
5 S g ! : : -
AR A2 A3 A4 A5 Af nr AD AB -5 '-GNDQ +5 A 0
IS T ™ :
g b . -
aae@ae 2lalgle
i g | S U R W W :
t S :‘,I .‘i‘. - T T
. L '
‘ . lll""‘"—"‘W-r-' i
‘ n:rrnrncz Lo ;'
”IVOLMGE '
e S )
. il
l

' -voltage divided by 1 ohm. 'The current required

. supply are to be maintained.

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

R & Jg '

uAU'I’IOH'-———
‘l .

‘f the programming'terminals (AI and 45)

- 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

‘ possibiiity, connect 8 resistor.across '
. the programming terminals having the
“value listed bElOVJ’.J Like the proyrom="
_ming resistor, this resistor should be
of the low, hoise, low temp?rature ceei- .

* ficlent type. )

Model !

oy
S

)

! Iy

se i "

i‘\"'}l " PR r"l L ’
.3 % Voitage Programming (Pigurr_\a G) ‘in this

5o
: .

changesf in the programming voltage, .The program-
.‘ming voltage, should not exceed 1, 2Volts. Voltagein
excess of 1 2Volts will'result in nxcessive power! -,
,}dissipation in the instrument and possibie damage.

1: .
i oy Y

s 1[
Remote Vol tagel Progmmminq :
(Constant (‘urrent)

'u'

f /

N ....:‘!.,_‘.' )
: n'guri.»fs-s

o

R _ . .
3 29 The putput current will bn the programming :

B B .‘I
! 4

s

from the voltage sourge will beiless than 25 micro-
amperes. { The impedance :natehing resistor )
should be! 'approximately 1500’ohms i the tempernture
“icoefficient’ and stability speciiit‘ations oi the rower

l‘ :['

4
I ;-._.'- i

3 30 RE Morr sx:Nsn\ic; (bee ligure3 7),. :
+3=31 Remotel ensing}is used ip naintain good regu- '
lation bt the Ioad and, reduce the degradntlon of’reg-

Remote, sensing is a complished by utilizing the
strapping pattern shown in Tigure.3-7. The powor
ﬂsupply should be turhed oif beiore changing strap-




‘L-,:"i: S
i‘ nh

| E i y : .
ping,patterns.. The leads’from the +5 terminais to
", the load will carry less than leA pf cirrent, and
S i is not required that these leads be’ a.s heavy as .
e the load. leads. Howevr.. they must. bc twisted or ‘
: shtelded to minimt..e nolse pick-up. .I- R

Ty L
Sl “!m' :

bt
e *,'1:
' . 1

o —_— "AUTION—-—

‘or more power supplies can be operated in series to

-obtain a higher voltage than that available. from &

* single supply: When this cunncction is used, the 5
“odtput voltage is the sum of the voltages of the'in- .,

dividual supplies. Each of the individual supplies
must be adjusted in order to obtain the. total outpnt .
voltage. The power supply contnins 1] protective ‘

diode connected internally across the cutput which

protects the*supply if one power supply is turned off

: whiie Its series partner(s) is on.

B Loy
7}‘4 - _ Observe polarity when co‘nnecting the. :
R Lo sensing ieads to the load, o .
e oo L :, . ‘.‘]: . L N
1':7 "ii_\a\‘i‘ ‘ L R - - . ; : : : .J : :
vl Vi il A a) as AS a6 a7 AR nw-e_; =G £+ a0
“?’cebMMWQﬁ@QQ lolo
o \ g B = = g g
1 L " o ‘. "l n - ! ’! : )
I ;
; .‘ il“ ll’ i-}i.\.l U B l.. ‘
" \ L ™~ . :

I
i‘igure 3- 7 Rcmote Sensing
R .
4 s ‘ o cow . I

' I‘,
. .

3 -32 Note that it is dqsimble to mmimize the drop ,

. .in the )dad leads and it'is recommcndcd that\the
ERRE drop not exceed’l Volt per. lead if the 'power su'pply

15 to meet jts de speciiications. ii a larger dropl,\,
must be tolerated, pleasc consult’ a Hewlett Packard‘n i\uto-Series t:onfiguration is used when it is dcsir-— .
S !dble to have the' output voltuge of em.h of the series

i connccted supplies vary in nccordance with the. .
betting of o control unit. The contro) upit is called ; .
the mastcr, the’ controlled units are called blﬂVCS.

- 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,. Thc output CURRENT controls of.all beries

field represcntative.‘ h, {,
SRR o - R T

S uorz .
. I : l i
a L Due to the voltage drop in thc load "
o Ieads, it may be nccesqary to readjust -
the current limit n lhu remote sensing

o3
‘,

S 4

. ' [ | !

Do 3-33 'l‘he procedure just described will: i'l'.‘blilt ina
heo o low de output impedance 5t the load, If a low ac )
- impedance i5 required, it is reccommended that the
' following precautions be taken' -

g ot . 0. Disconnect output cnpacitor G20 by dis-—

R connecting the 5trap between A% and ~S..,

“mode, Y : ‘ o

e

o <. . b.,.Connett a copacitor having similer char-

acteristics (approximately same capacimnce, samb
: quency chnractcristics) acro.ss the load using short

' 'leads. o S :
I'J. ' . v

1

3 34 Although thc strapping patterns: shown in’ i‘ig-t

’ Ui’(‘.‘b 3-3 through 3~-6 employ local ensing, note

' lthat it is possible to operate o power supply simul-.

: ".“ taneously in the remotc sensing ond Constant Volt-
o age/Conbtant Current remote progremming modes. _
3-35 smm:s OPERATIDN R , '

. 3—-36 Normal Series Connectionb(l‘i_lure 3~B) Two

i

A . Lo _ Sy . Loy

www.valuetronics.com

voltage rating or greater, ond having good high fre- |

[

e

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

@

.

1L3ES

ALIEIRS

5o

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

b

o i ’Figure .3-‘{;,'

i

Normal S‘crin_s_' Connections -

IH
[ i
1

3 37 Auio-Serics Connections (Figurc 3—9) The

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

controls are set too low, nutomotic crossover to
constant current Opei'ation will occur and the out-!

pul voltage .will drop.« Remote, sensing and pro- ]
~'gramining can be usdd; howcvvr. the stropping ar- -
frangements shown in the applicable iigurea show -
locnl sensing and programming.

Ll

3-38 In ordcr to maintain the tcmpermurc cocific-
fent and stability specifications of the power supply, ,‘
the external resistors (Rx) shown in Figurp 3-9
should be stable, low poise, low tcmpernturu co- '
cifictent {less than 30 ppm per degree Cnntigrnde)
resistors. The value of each resistor s dcpcn:innt

., on the maximum vollnge roting of the "mabtcr" sup-
o ply. '"The value of Rx is this voltage divided' by the
voilage programming current of the slave supply
(I/Kp where Kp is the voltnge programming cocf-.
The voltage 'contribution of the siave ts
dcturmined by its voitagc control setting.

ficient)

P

¥ |
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L o - Ve constant voltage source will deliver only that frac-
R _ _ eo Gy b tion off its total rated output current which is neces-
- Co b T ‘sary to [ulfill the total current demand ! ‘ '
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EIEE 2[2 B A
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_ 3 39 PARALLI'IL OPLRATION R oo L save o |
‘ 3-40 Normnl Parallel Connections (Figure 3-10). , ) ) : ,
Lo 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 AZ A3 A4 Ah AB AT AB AS -5 ~ GND +1I5/Jam "
~ “the individual power supplies. The output, CURRLNT A ST, stavemoz . '
, controls of each power supply can be separately o : : :
» *+ set. The output voltage cohtrols of one power sup- . ! , ! ‘ ' - -
. . 3-11. - N and e Uni
o ply should be'set to the deslrcd output voltage:® I‘igure ”. nuto Parnllel Two {I!.n Three Un t_s
- - the other power supply should be set for o slightly ,
' .larger output voltage. The supply set to the lower 3-41 Auto Parnllel. ”l‘he stmpping pattcrns for
: output voltage will .act as o constant voltuge C Auto-l’arallel operation of two’ power supplick ire
! source;. the supply 5et to the higher output will act . shown In Pigure 3-11.  Auto-Parallel cperation :
:' 85 8 constant current source, dropplng its output ‘ permlts eg *al current bharing undcr al; Ioad con—, .
! | / . X . [
v i . " . ' 3 E
’ " " " ' L i | - ' '
i ) ‘1 ‘ H ' 3_5 Il , : .
! ' 1 ! ) ! o !
, L : Y :
i b , ' . B ! . s Ty
AN !
1 ) M i 3




', " the master's regordless of the loed conditioh».: .
' Because the output current controls,o[ each srove
iare operative, they should be set to maximum to -

avoid having the slave revert to constorit current

Bt operatton, this would occur if the master output i

current settlng exceeded tho .,Iave's,

] . I

" . i of N .
e 2 . S R
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| Rl
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7
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"
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L 3- .48 oUTPU'r CAP!\CII‘ANC[I ; '

* Figure 3<12, Avto-Trocking, Two and Three ‘U'nlts \

Doud

3-43 The Auto4Trocking conflguratlonwls used when

it.is nccesoary that_several different voltages re-
ferred to a common bus, vory in proportlon to the '
setting of 3 particular instrument, (thq contro) or

L 3,—421'..AUTO—TRACK‘ING‘OPE'RATION (See Figure 3-12) .

: dltlons. and allows complete control of output cur-
e rent from one master power U7 ply.,'rhe output’our—’
! rent of each slave will be opproximotely equal to :

o only local sensing and progrommleg. In order to.

. decreases with fncreoasing frequency. ,?‘ . T

o over from constont voltogo to constnnt current oper- |

'

o mcnt and not the ouerege. .

o5 Qutput terminols

[

master) A fractton 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 lﬂrgest output voltoge of any powe n
supply in the grOUp {mitst be the most posltlve bup- :
ply in the example shown on Flgure 3 12) o "'

[ 1 ' RIS T
- 3=44 The outputiuoltage of the slave ls 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

A )

1

if
~ maintain the temperature coefficient and stability.
- specificotions of the power supply, the externa) re~
- sistors should be stable, low noise, low temperature
(less thnn 30ppm per OL,) reslstors. . “ oY

3 45 SP{ICIAL OPFRA’I‘ING CONSIDLRATIONb

Waaspur.sntonomc" .

L . . C i 1
BN v

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

,- ation, or the reverse, in response 1o an lncre‘ose ‘
{over the preset llmit) in the output current or volt- T
age, respectively. Altllough the preset 1imit may be
“set higher than the ovoroge output current or voltoge,
high peak’ currents or voltages {os occur in phlse

~loading) may exceed the preset limit onti couse - .
crossover to occur. I this crossover limiting'is not
desired, set the preset' limit for the peok require-

3-49 An lnternal capacitor, connccted across thu 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 dom-
‘age load romponents before the average output chr-
-rent is large’ cnoujh to cause the constant current '
clrcult to operatc. ' ' b

t

w 3«50 The effocts 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’ changos. '

c. A Iorge surge current- causing a hlgh pow- -
" er.dissipation ln the load occurs when the Ioud re-
slstonce is reduced rapldly,

www.valuetronics.com
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'-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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3 53 REVERS}.‘. CURREN LOADING L,

Y v N 'E]'ll"'

-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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4-1" .OVBRALL BLOCK DISCUSSION T voltage or current, - The vellage developed hcroa,b
' 3 N : thr: current snmpling l’QbiSlDl‘(b) is the input 1o the
4-2  The PDWOT aupply, 35 shown on lhf‘ D‘Jﬂrﬁll . constant current input circuit, The outpui voltage .

leCk diagram on Tigure 4-1, consiste of o power ... ."of the power supply is sampled by the, voltage input:
transformer,*a rectifier and flltc;r, n series regula~ . &ircuit-by means of the sensing terminals (£S),. Any.
tor,, .the mixer and error amplifters, an "OR" gate, . changes in output voltage/current are detected in
A constant voltage input circult, a constant current . the constant VD"ﬂfJD/CDHSlOm current input circuit,

input circuit, a reference regulator circuit, a biﬂb . amplified by the mixer and error amplifiers, oand
supply, and o metcring chreuit, -« ., - applied-to the serics regulator in the correct phaso ©.
t e " -ond amplitude to counteract any change in output DT
4 3 The inbut line voltage pnsseb through mp e voltagc/output current,  The reference circutt pro-
power transformar 1o the rectifier and filter where " vides stable reference voltages which' are used by ©
it is convcrtcd to raw DC, - The,DC current passes the constant voltagc/currunt input circuits for com-
through the scries regulator to the posttive output . - parison purposes. The bins supply furiishes volt-" .’
terminal via the current sampling resistor{s). The ages which are used thmughuut the instrument for,
mgu}ator, part of tho fccdbgck IDODr is made to, biasing purposes ,Theimeter clrcuit provideb nn n
alter its conduction o’ maintain a constant’ oulput . mdic?liion of output VOltﬂOe or currcnt '
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showr in Figure 4-2. It show:; the opermlng con-
" trols;: the ON~off bwilch, the vollage programmmq
controls {R10A and RIOB), and the current program- "
S ming’ (,ontrols {R16A' ifnd RIGB) 'I‘he METER switch,
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SIMPLIPIED SCHEMATIC o, 7 u that might occur if a reverse voltage were applicd :
o S ‘ -across the output terminals. Output 'capacitor, c20, '
4-5 1\ simp!tﬁcd schematlc of the po\.-vcr supp]y is is alsorconnected across the outpul terminals when

the. normal btrap[ung patiern shown on Figurn 4-2 is
' cmploycd Nolc t‘lat this capncitor can be'removed

-if anvincreasc in the progrmnming speed 15 desired. ' o
" 'Under these’ Londilions. cnpat!tor C].) bervu:) lo in-

‘included in the meter. circuit block on -Figure 4-2, bUl’HG loop: bli]blllty. L. b
‘jc-allows the:meter to read output.veltage or current ' - L o o
in efther oi two ranges. - Figure 4-2'nlso Shows the. . 4 '3 SER!ES REGUI!‘.’IOR L,’-"ﬂ o '_ ‘ '
~ internal sources of bias and referchice voltages and - N T . : Pl
L thelr nominal magniludes with an tnput of 115Voc.~ 4 7 The series: rcgulator ‘cons lSlb of tronsistor -, r

" and'no load connected. . Dlode CR34, connected
across the output terminals of- the power bupply» s
‘a protective device which prevents imornal dampge

o tor, which controls the output,. Trons:

“stages ‘Q6,and Q7 (see schematic m fear of. mamml)
_Transistor Qb is tho series elome:-n h{ pass lrnnsib— o

tor Q7. to- !

3

Sy e *gether with bhum I’QbilerS RBI R82 and'RBS. nre n
. ' . vl . oy SR ?f‘ :
g , i | ' q-2 t-f ) J o 3: ) - ;'!’ 4 i -',‘i'\'.\
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! connected ln a 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 :

: l
have matched chatactetlstlcs mlnlmlzing dlfferential
voltages dug to mismatched stages. Moreover, drift:
due to thermal differentlals is'minimized, since both
transistors operate at essentially the. same tempem-.
ture.l S R ) oo N :

I‘ . st H' ". 5 i " ' ! " : il
4,-10 'l‘he constant voltage input bll’CUll’.COl’ltll‘lUOUan
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-’

. o . IR ' Ty
¥ .il : e T . . VoG

b

voltage changes, the conductlon of the series reguln-

+ plied to the differenttal amplilier is reduced to zero,

This action maintains the output voltage constant. :

N [ Yy 1 o

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

reslstor RlZ. lnstantaneous changes in output volt-n o

., oge’ result in an increabe or decrease in the Sumpllng’
i polnt potential. Q1A ls lhon madc to conduct morp 4

e ) I
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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-
~.guction of the regulator 50 that the output current is
' I."maintalned at the proper le\rel. RN :

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

o A ¢ . ‘ . : ‘
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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
L . ! If‘ ’ ; ' s )
N 1 1 3 1 .
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-z_a REPERENCB cmcurr S
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s c . '
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

c T o . .
" 52 OSITIONS TOR DIFFERNT MODELS -
" ARL SHOWN PEMW:

{

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, -

' TR Y
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Figure -7,

b

d=b

Meter Gircuit, Simplified Schematic
; ! R

K

,

tions of outpat voltage or current on a single multi- .

METER ’ N - : N ST
- SLE RO ’ o .
. . Y] , . s . ., o )
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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 .
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. : ’ 1
-the base of series transistor 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—

www.valuetronics.com

e L
[ I . B o BTN o H 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 CURRENT 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-

creased to a level so that the base of QlA'is at &' pling resistor(s) o
'.high positlve potenual. With QIA infull conduction. ' ' R , _
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' 5-1 INTRODUG’I’[ON T S

i
'

I

‘. operation,,; proceed: to the troubleshooting proce- ‘

R : . el L aMIp T R B B K
. = . RS - . . ‘, , i SR s e

i i .'..‘ Lo ‘a'l ‘.Ir o !S‘.E'CTIOT.!!;\:{ Lo \ . |I . _. L '. . “'.
L T ey MAINTENANGE - . - oo,
v t 5-6 - For output current measurements. the current

sampling resistor should be a four-tenninol rasistor,

[

5 2 ’Upon receipt of the power bupply. the per—- : The:four terminals are Connected as shown in i
formance check (Paragraph 5-10) should be made, Pigure 5- 2, In addition, the resistor should be of ©

- This check is suitable for incoming inspection, If _the low noisé, low temperature coefficient (less -
a fault is detectad. in the power supply while than 30 pprn/DC) type and - should be used at no

maklng the, performance check or during normal’

N

'’ amre [rise wlll be minimized '

dures’ (Paregraph 5-25). After troubleshooling and
repair (Pangraph 5-35), periorrn any’ necessary ad-—

ot

. r()l‘!'!l“,;,'l 'TtRl’lttINA;l.——\'

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

" if the load is connected akross pho reér ‘terminals, r;copc inpug lepds to the power bupply grr at termi-
Note that when meoburemems are’ made at the front nol and check that the oscilloscope 15 not ew-rhi-— - 3
terminnlsi the monitoring. Ieads nre 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 oiher meonb
i

’ :
'

ihe measuring device at Awill resulbt in'a meobure- 0

¥ ! ‘
ment that includes the rnsisi‘nnce of the leads be- 1+ | 5 ~B E‘ET BQUIPMBNT RBQUIRB

tween the output ierminels jind the point of connec- ' /.
L 1 A Tob!e 5-1 lists the test equipmeni rcquircd 1o

tion, e re, 3 :
’ 2 SR M perform the varlous procetiures debcribed in this
D v ’ Section '_,': - .
5 . b '-II_ . . .
’ \ ' i ' ]’ : ! |’ ‘
: P i \ ' L} it
. i 1 L [N ' ¥ t ;
: ' ! u ! : i \ (.
- ' | ) 1y ! . ‘ '
) ¥ !! S " Y '
! ‘ I) h ; i A
! 1 1
1 {' I ii ] ' .
, K A ' p
C ' ; K [ , [
. 1 ) ; 1
' S ; -
; . , o) | \ 1 .’ ' K ;
' . | l’J ,l . ; ] ":- i ;
. . S s S noo,
A ’F v ) ‘ v ‘ ! ' ! '
b S b i ' B
' iy no Ak Dl
,' ] " ‘_l : .Ill : [ '
! [ RN , .
: | 5= ! :
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‘more than 5% of its rated power 50, that iis temper-

1

justments and coltbrations (Paragreph 5-37). o
- Before returning the power supply to normal opera~', . ) TN v
‘tion, repeat the performance chetk to ensure that S e L @ ___\3__. i '
" the fault has been properly corrected and that no ' ' LA ‘ T
- other faults exist, Befdre doing any maintenanceﬁ aars Y :I :
checl-:s. turn=on power'supply, ellow a half=hour . o ' " ‘ \
~-warm-up, and read the general informatjon re-. v T KOKITOR HERF——e)
garding measurement techniques’ (Poragrnph 5 3 o ‘ e L -
. 5..3 GENERAL MEASUPEMBNT TECHN]QUBS o Ftgure 5-1, Troml Panel Terminal Connections
: 5-4 'I‘he meesuring device must be connected e AT ruunrrn hmmm. "mmm
 .pcross the sensing"leads of the supply or as close . - ! L EXTENAL . T SN
to the output termtnals as possible when measuring L UNGROURDED P?ﬁ" S , T Jl]l.l‘ll?'b
~.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 . © POWER SuPRY . o v’ sampine W, POWEH SUPrLY
. = Ce VL e NEERTIR — .
nchieve valid mpasurements A-measurcment made | G . 0 Wk L
across the 'load includes the’ impednncoiof the leads, - o CU L
io the load and such lead lengths can casily have T T L oy
an tmpedance several orders of magnitude. greater . ‘Figure 5-2,7"Output Curfent-Measurement Technique
than the bupply impedance. thus invelidming the : v o ,‘,g'ﬂ A . o o
‘measurement. o . P Co P
’ ) T e - 7 When using pn oscillobcope, yround one
5 The moniioring device :\hould be connected y terminnl of the! power supply and then ground the ’
to the +5 and -8 torminals (sce. i‘igurc 3-2) oras . case of the oe;cillobcope to this same point, Moke
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RN ‘ g oy ' V R , v SR
: ,_’,:} . j i S v S i _' ‘.|4‘ . /) , G - i ':_} o s : "4'1"' .
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 R BT RS
PR + | 10 megohms (min.), .~ AR Y L ‘ [
K ! o X - . L1 A ) ‘_',;. _'. TR . ‘:':I .
Variable Range: 90-130 volts, Vary AG faput * : © | ! O By et Lo
Voltage , ". .| Eguipped with voltmeter . VA 1 ”lj co L
Transforme: .|, accurate wlthin 1 volt, g ’ [ N
" AC Voltmeter Accuracy. 2%, Sensitlvily: | Measure Ac’ voltages and wf 6 403B. o
l U ~ 1 my full scale de[lection rlpple. L " 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 : St
: Oscillatpr Range: ‘5 cps to 500 Kc I,r‘npqdar;ccx-checks L ‘ (F,v 200 CI‘ i
SR T Accuracy: 2% R L R P . _; o '
D : ' o a L ' '
DC Voltmeter Accuracy. 1% “Input Measure DC voltages:: . <" | ¢ 412A
v resistance: 20, 000 ohms/volt S R ?1 . 3 ! _
R ’{min ) ' ' , 4:‘ 1 i ’ |" g !' N
I — . i Ll vy — ‘ - . . . 2] : : . .
- Repetitive. . Rate. 60 — 400 Hz, Zpsec Measure transient response. See Figure 5-7 i :
Load Switch | rise and fall time SN SO ) ‘ Ny o
Resistwe 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, Méasure"ciﬁrrcr).'t; caltbrate | =m----m- O el
. ‘Sampling ' . 1%, 40 WattS. 20ppm. meter - o ‘ ' N
" Resistor i . '4-Terminnl _ Wy . v
. ) o ’ 1 ' Aty . 1 Y v
S _ | o 1. , \ ;N
* Resistor: - 1Kn 1%, 2 watt hon—lind.uct_lve ‘| Measure impcfzdlcrice._ ! memmm e —————— .', g |
Resistor 100 ohms, 5%,;10 watt | Measu’r’e'irﬁpedancé ;':'------ ----- e ;
o ' L T
"’ Resistor Value:. Sce Paragraph 5- 47. o Calibrmc progrpmming currem -.----'--------7'--
| #0.01%, Fwate, : _ de ' A
C Resistor’ Value: See Paragraph 5-50. Calibrate prpgranirﬁinlg‘curren‘t ——me——————— ——- !
: ‘ ‘ - 20,1%, § watt, ' o 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'*-*' -:.'f‘- J g L ' : o ,
e ‘ . ; . r’} ! -;‘ _.\ ' o ;I! ' ‘.)_!. . ; .
rg.-‘ ‘ o .‘.‘::‘ . ': ,,‘ ! ! ...‘ ‘ R . T ' ;
S . R ‘ ac : l“‘ . i , . : o ,
‘ . ' . . ‘r‘ Lo . L o f ' _,‘."
. s IR o ol - - R e
R ' T T . 3 . ;
'3".‘.‘-‘ : - et T ' " ' - I:-i !
L _ v . Ci, L i ' “)‘ . A
o ) . B o . . . - " e iy . © ] .
- " i




. . e . . N ST . 1 IR . ! I
’I:: s 5 ,' : B 9‘ ; RN .A:'“- 1'¢l‘ b
,..lr,,:m. e . . ‘_E‘J.‘ 1 :-‘ . . ' ) ot _’,l‘f':',‘ |:‘r ! A I
. . , i o . ! ; 3 \-'J)-' K . . , i i . |!,l| .”(
e . .;i Requtred B iy R & Recom'mende'di,ﬁt'
Type ‘Characteristics ., ST 'Hse o 'v.  Model |
. K Capacltor '.-SOOuf-.'.'SO wvdc Measure tm‘p'e'dance .
o o (T v V Ny KT K
Der:ade | Ranget .0~150K (min,)."" TN Measure programming'-
_ Resistance ''| - Accuracy: 0.1% plus 1 ohm coefﬁclents
| Box .0 Make-béfore-break contacts, Y
O :li““ L ) . i ) B ! IIII ’ ot
wl P J=I‘,- , ! .
. ‘ R t . f , ' y ' o ~'5ﬁﬁ.:
. : v i o e S Cy e ) N
S . ' S !1, AV RS
' : ,il' "3 ' - '
' - [ ‘ ! Al "
L ! A satisfactory substitute for a differential voltmeterml : .
' is to arrange a reference voltage soutce and null = "
ol detector as shown in i?lgure 5=3. The. reference | w"?t‘,;“
. S i ‘voltage source is adjusted:so that the voltage differ- = !
S ' ¥ ence between the supply being measured and the ! PR (YA Y
b .. reference voltage will have the required resolution . ‘ik'.\«'._\ Y
o : o - for the measurement’ being made. The voltage differ~- ‘ " o
AT ; »,"ence will be a function of the null detector that is ' =, ¥
o cvt P ‘used. Examples of satisfactory null detectors are:
: . & 419 A null detector, a DC coupled oscilloscope A
g . | utiltzlng differential input, .or 2 50 myv meter move~ ) ‘
i © 4 ment with a 100 division scale, For the latter, a oo "
' ... .2 mvchange. in voltage will result in a meter deflec- . s oy
' C ! tion of four divisions, . ", v ’
Y ! - ,‘ o ' . t : Ll n
,);.I weoow o _ . r|> i \ , o o : i !
, & . ' | ' v , ! ' s ) ! . . p
e e, Ve " GAYTION IR
S ' ! TR RS oo ' p
Pt '| ‘I Care must be: exercised when using an electronic SRR "
Loy et null detector in which' one input terminal is grounded iy f |
t A R 1o avoid ground loops and clrculatlng currents s ,
! o [ R . oo R
. TR o '-‘,::: ) it R .
) r , ' - .“,’ L . ; ‘ ) S J , ' . .
C ={'i1 !I-' If'ﬂ : .\I " ' E L ;u=‘.\.'.:g3‘_- ‘ ' J L SR
-FrowER sUPPLY “}\1"-".3’-‘, I LTS ' 4 Lo .
i i O Py Fousgr S 5- 10 PERPORMANCB TES’I‘ o '
1 0. Cod ;»_u R o 5—11 The' follow‘ng test can be used as an’ tn-
N ' . | R comlng inspettizon check' and appropr)iate portions
REN IR EA v . . of the test can be’ repeated either to check the
S i Yoy ".,‘,, S operation of the instrument after repairs or for
N v ‘ S PR periodic. rnatntenance tests « The tests are per=. .
7 S - " o L formed using a IIS-VAC 60 cps!, single phase’ in-"
o [ prcoR ' N . put.power source; If the corréct result s not ob-.
R R ! 1 B A tained for a particular check, do not adjust any
St . I FORRH B ST ; 1 . controls; proceed to troubleshooting (Paragraph
A Qe v Lo . e _29) o R, o ‘
. : ‘ ' = 3‘;\1 ) Ji:: e ?,1 ! . SN i |"’l
: Figure 5 3. Differential Voltmeter Substitute, S ' e ) R
y LI TestSetup R Loy . o RN
i . i “R. b O o oo L
- N - , . k."‘ 0 j "' B AT o E B , L M
e . - n 'l : ','1 , = ' f et , .‘
“').'Ii"'j.'l"“ v b D . o ‘ . ; ’ oo . o
U o " . 0 ; L ; »
- - it e, & —
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-12 CONSTANT‘ VOLTAGE: TESTS
”1-3-‘-,.. - i
5 13 Rated Output and Meter Accuracx, '

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

o, i Connect load reslstor across rear. output

terminals of supply. Reslstor value, to be as

followsy; || &
" Model N0= 62B1A 6284]\‘ 62B9A - 52941} 5299A
Resistancef 1 5n 6n 26n - 604 ' 133a

-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 N
: 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 &

ﬁ ODZVdc“- oy
"‘ b ) ‘. . . . - - :
Ao i T _armﬁgwrfouua
2 I POWIR BUPPLY. p18a ! . 35?. :, o
2 Y4 unpes TesT AR
A, Lo | s
o - Lal gz
f 'f““l.' Q0 o+ , :
. Ry N
o . LOAD C I .
TR TR I REBISTOR
R A R . Lo DIFFERENTIAL
v CURRINT. VOLTMETER
" BAMPLING . - .
RESISTOR -
-
"".' 1

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

L K : ’
5 16 Load Regulatlon= To check constant voltage
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
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e ,4‘,: I e
[ iy :

‘ i. Reading on differentiol voltmeter should
not . vary from reading recorded in stop g by more
“than the following gl
Model No. _ 6281A B284A BZBQA 6294A 6299A
Variation (mvdc) 22,75 44 26 :tﬂ 112 '
5 18 Ripple and Noise. 'I‘o check the ripple ond
noise, proceod as follows.

a. Retain test setup usod for previous line
regulation test except connect AC voltmeter across
,output terminals as shown in Figure 5-6. .

. b, Adjust variable auto transformor for 125
VAC input,
c. BSet. ME‘.TER switch lo highest current range,
" d. "Turn GURRENT controls fully clockwise °
and adjust VOLTAGE control(s) unti! front parel me-
ter indicates exactly tho maxlmum rated output’

voltage v ‘ :
i AC voltmeter should read less lhan 8
0. 20mvrms : '
i
POWTR SUPPLY b N _
UNDER TEST ,
e \
+ -4 ' '
o 8 .
' O H\ ‘I
. . ’ )
; “ : . ,
RY , ) : .'\

et COAMPvoLTMETER |
! H L KT T

Pigure 5-6 Ripple 'unq Noiéo._ ‘ Constolnt'\o’oltngo
N PR IR L
. Y‘ ' T .‘ o ) )
5-19 Transiont Rocovory Time, To,check the .
transicnlt recovery _tirno proceed as follows:

.+ -, -Connect'test setup'shown in Figure 5-7, -
" b. Turn CURRENT controls fully clockwise,
: c. Set METER swiich to highest curront ,
rango and turn on supply. ‘

~di 5 Adjust VOLTAGE control{s) unul [ront
pancl metor indicates oxactly the maxlmum rated ,'
output voltage., . :

www.valuetronics.com

. . '« , Lo . - ’
e. Close line switch on repetilive load
switch setup, - ‘ T

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 original
value in loss than 50 microseconds) |

L

POWER SUPPLY ' - DSCILISCOrE
UNDER TEST ' ‘ ) b Jaon

"/"'.f. ' !‘_\_'_‘5;

CONTAGT PROTICTION ' ' Ry

NETWDRK [ '
m Sn bW : T 9
. W0y, INOTE B Ry :
' P_" : ; NO‘i‘L‘S: N
T pump— = I TIN5 DRAWING SHOWS
‘ r ) =t A SUGGESTED METIOD
9 e ——— 0T ® | OF BUILDING A 1DAD
4. SWITCH, . HOWEVER, ;
| ! ) <y OTHER MCINDDS COVLD
Hsy - | 2K, 14 y | BE USED; SMGH AS A
60 P M aE TRANSISTOR BWITCHING
- e ' ORLTWORE  MAXIMUM
! | .- LOAD RATINGE DF-LDAD
- | T SWITGI ARL: - 5 AMFS,
LIRT SWITCH -+ |NOTE 2 I LSOOV, W IRDT 2400w
_0/‘0 L} ® USE MLKCURY RERAY;
) L : y o CLARE TYIC )IGF 1002 R
Y ol w e o s

FEFLTITVE . : :
" |wap swireh INoIE 1) _I A USE WIRE WOURD HESKSION

v et — ,

RESISTENCE_{DNmMS) | .
, | MODEL NO. —Lﬁjx—& ¥ .
. BIEIA v, 20 1.3 . Ce
b2H4A 033 [ A o
BIAUA I b 2 3 : S '
;62948 Sl |Laby . ' !
629%h | Ln | 1m AR . .

e ’ : . N : 3
[‘igu}c 5-7. Transicmt Response, Test Setup .

o s
“STUDNDS

'

. . : 1 [
 UKLDADSKG TRAKSIENT ) LOADIKG TRAKGIENT

' o
! I
" . il

:

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



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
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 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



1 525 TROUBLESHOOTING T

5-26 Components within Hewlett—Packard power
. ‘cupplies are’ consewatively operated to provide
maximum relfabilily. In spite of this, parts within
! supply may fail, Usually the instrument must be -
: immediatel& repaired with a minimum of "down time"
and a systematic approach as outlined in succeeding
paragraphs can greatly simplify and ‘speed up the

repair. - L ,
o _

’

' y !

5-27 TROUBLE AvALvSIS

b

' 528 General, Before attempting to'trouble shoot
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 instru--
ment frorn the ‘cabinet, ‘ L
1" '§-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 in suc~
'ceeding paragraphs. Once the defective component
" has been located (by means of visual inspection or
v trouble analysis) correct it and re-conduct the per-
formance test, If o component is replaced, refer to
the repair and replacement and adjustment and cali- .
o ‘ bretion poragraphs in this section.

[ L

5 30 A good understanding of the prinoiplos of op-
eraiion is o helpful atd in iroubleshooting. and.it is
‘ recommended that the reader review Section IV of
the manual before attempting to troubleshoot the:
- unit in detail,  Once the principles of operation are
' "understood logical application of this knowledge
: ied in conjunction with tho normal voltoge

; . . L ’ i
e . , .

BT

' 5—-33 I‘eedbeck Circuit,
~ the feedback circuit is indicated by high or low but- -
put voltages,

Reference Circuit Troubleshooting ‘ . - )

readings shown on the schematic and the additional
procedures given in the foilowing peragraphs 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
~troubles are as follows:

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 poinis referred to throughout the fol-y ..
-lowing procedures are idenlified on the schematic
diagram by encircled numbers '

:5-32 Reference Circuit

. Make an ohmmoier check to be certain
‘that neither the positive nor negotive output termi-
nal is grounded, y

b, - Tum ironi-ponel VOLTAGE. ond GURRENT
controls fully clockwise (maximum)
c. Tum-on power supply (no load ronnectod)
d. 4 Proceed as Instrutted in Table.o-.? S

Generally. malfunction of -

If one of. these situations oceur, dig~ -

connect the load and proceed as instruoted in,

: Toble 5=3 or, Toblo 5-4

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

TR

' N , - ToiJIo 5-2. b, _
: '- Meter Normal - o
. ‘Step Ch:r?nt:;n i Poseit?\:o Ind‘:::r;ti'on If Indication Abnormal, Take This;Aciion'T!
1. TS 33 6.2 0, 3vdc" . Check 12.4 volt bjas. or VRI
2 a1 +s 6.2 4 0. 3vdc ' Check 12,4 volt bias or VRZ
3N 48 '3 ['12.4%1.0vdc .|  Check QB, Q9, CR22, GR23. G0, TI

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

Istep| ‘Measure ,,.-“'f R ‘Response . RN T Probable Cause | |
1. 1 | Voltage between +S and 6 - | OV to +0.8V - | a. Open'strap between A7 and A8
SRR M ol Nk noo , '] b. RIO open ‘
o ‘ s ’ E.' o Morernegative than OV | Pfoceed to Step 2. '
:“1 ' ' ". ’ ! E‘; N .} JI.‘ ‘l! r ‘ ] i . ’ I ' ]
; "2 Voltage between +5 and X2 Less positive than +0.8V a. QIA shorted
3 N f ‘ v o “b. QIB open
; ' B : - v N c. R3 open
30 BV to +1 S " Proceed 1o Step 3.
. . oy - ' L v ' . I e ¢
31| voltage between +S and 19 More positive than +1.2V a. Q3open ' C ,
A R Co ) , " b. R35 shorted v :
R ! B : : c. R33 open '
j ! Less posmve than +1.2V Proceed to Step 4. |
4. Volmge betwaen 22 nnd 23 ' GV or negative ' ' a, QB or Q7 shorted
AR - ‘ T ' b, CRIl1 shorted
‘ o ' ' |. More positive than OV 1 &. Q4 shorted.
w : . ‘ y i "
) . , : : ; C ) S o
, - Table 574, Low Output Voltage Troubleshooting- A T
S'tep- Measure . ‘ Respohs'e ’ . Probable Cause
, 1 .] Disable Q2 by discon- - "Normal Qutput Voltaoe.,. 1 a. Constantcurrenlci,rcun{aulty.’
| necting CR4, . = | 3 R "7 .. 1° . check CR4, QZA, and R16
i L o L . ‘='} " * for short. - . ' i
1. _ ‘ B QZBopen...'.l}.j
f : . ‘ . . 3 o K ' '- : 4y
N L o . -] Low outpit voltage.. 1 Reconnccl CR4 .and procced to
1 . o | . ’ N R StepZ. S . ,
. ’ . ’ . . ) ' ! . N ’-!’ "‘
2| Voltage between +5 and A6. More neyative then OV. . . | o "Open strup AB - A7. .
“ . o oviososy a. Check R10,C1, or G2 for short.
B ' P J_‘ ' Do b, Ploceed to Step 3.
=3 | Vollege betwcen +8 ond 12.: : More positive than: +1 5V. { a. QIA open. L
1. : : ‘ b. OQIB or R3 shorted. ‘
S +0 BV to +1 V. ‘ Proceed to Step 4. i '
4 | Voltage between +5.and 19, | Less positive than +1.2V. 8., Q3 shorted. B
: : S E b R33 shorted or Jow. '
N N : - More positive than +1.2V. e Procéed 1o Step' L ' ' :
5 Voltage between 22 and 23, ‘More negative than 0V. @ R32 shorted. '
v - oo . o "] b. Q4 opon. o
' _ ‘ More positive than OV. B Q6 or 07 open. '

5-8 L
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\ Table 5-5,

Common Trouhles

~ Symptom’

v  Proboble Gouse S -

1

" | iighRipple

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
[ '
[ ] . '

Check reference circuft (Parngrnph 5- 32)

h, . Check reference clrcuit nﬁjustment (Paragraph 5-51).

Poor load regulmion“ N
S B (Constnnt Voltagb) g

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

Check the regﬁlation chnracteristics of Zener dibde VR] 25

follows: ! | L

{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).

.

" (1) Connect differential vol:metcr .)cro;,:, VR2

_' Chm,k clamp circuit QlU.‘ CR3D, CR31 and L.R32

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

;bheck tho regulmion chnmcteristics of Zeher diode VR° g

fo!lows-

3 ]

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

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

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

“ operation.  Check constant voltage input cireunit. o

' Oscillates (Constant Volmue/

Con.,tunt Curront). o
' v

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

Poor stubllity ({Constant \a'olmge)=

~ Stage QI defective. : ‘ | o

heck +6.2Vdo reference vo!tngm (l‘arm;rnph 5= 32).

‘ Noisy proqrdmming msistor R10,

CR1, (,,.RZ leaky,
Check Rl. R12, R13, C2 for noibe or drift

.

e,

Check 46.2Vdc reference volthges (Pﬂrngmph 5~ Jz)
- Noisy prngrnmming resistor R16. .

CRS, CR34, C20, C3 leaky, . ' '
Check RlB. lRlQ R20, R21, R54 for noise or drift.
Stage 02 defective. B : "
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~Table 5-6. 'SelectedI,Se}miconductdr Gharacteristics:

ggs;’:;gr | choracteristics e Stock No. "} - Ri:ﬁ?::r::;:it‘ {
S * Ma'tched differential ampli- o : R
: ) _ . fier, NPN Si Planar, - : : _ :
. ; : 70 (min.) hFE 1C = 1ma, : : i854-0229 v 7 E I
onz. i i , IN2917 G.E.
|]"l ' VCbOJ:": sv‘ ‘ ‘ r; '

i ] . ) - . . ' . ; ' ) l. I. . . o
. . ) ; . : . ‘ ] \
b ' o ‘NPN Power hpg = 35 (min. L :
. Q6,7(16) @Ic- 1A; VCE TR VCE()salJ " 1B54~-0250 2ZN3442 R.C.A.
I o 1 r—leaxC‘I = 1A; VCE ' ‘

. [ o o ' | . . ‘=
5 ‘;23,2519’2"’ St recuﬁer. 200mn. 200prv | -1901-0033 1N4858  Sylvania
‘CRB,12,31 -}  Si. diode, 2.4V@100ma - | 1901-0460 .‘_ ©IN4B30 G/E.
 GRi3,33 ~ Si.Stobistor, 200ma, Jopry | 13010461 | 1n428 G.E.
, e Y . ) . . 4 , ‘ t: ' " ' 5 .
CR22-25 . _Si. rectifier, 500ma, 200prv 1901-0026 [ ' IN3253 R.C.A. '

. . N U . .
! A : . a

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

Referehce ‘ Function " ; 7 ‘ " Cheek . C ‘ Adjust ,
ST I . J . 1 constant Voltage {CV) '
QL | . Constant voltage differential omplifier | line and )oad regulation. .. | R6 or RB
Jd . R S o Zero volt output. C ¢
. i i B - S i .
t . ! ’ ’ . i !
. ; f S T S '1_ o '+ Constant current (GC). .
Q2 . Constant current differential amplifier line and load regulation. R25 or R28
' ' L T '} Zerc current output.. v
' - % ' ' - o . 'CV/CC lohd rcgulation; " ‘
. 93.04(95) .M‘i:f_cr q_nd error nm‘plmer(s? | = GV trapsient response. R30 .
Q6,Q7 Series regulator ' - o - CV/CC lbad regulation.
o U : . o , ' o Reference circuil,line , '
QB.QQ b Reference regu.li:no.r : regulation. A R46
; . : , ,' . ‘ !
Qo ¢ Clamp circuit " J cc load rcgulmion.
1 ] : ! b ‘ ' ' [ ' B : . I
B A L Meter Zoro. Voltmeter/ R63,R72,
QU-Q15 L Meter circui; e ammeler trocking.’ . R56
CR1,CR2 Limiting dxodes _ - CV load regulation. ' ,
. \ . ) ‘
+CR3-CRS OR-gatc diodcs and limmng diode CV/CC load regulation. v
o . { : ~ Voltage across encl'; :
CRBICRY) ; Forward bias regulator oL diode 2.0 to 2.4 volts, - "
' 3 B : o MU , Oy

-+ » | vottage across appro-

GRZZ'CR” Rectiﬁ'er (Iiir.u'ieg Y , priate filter caphcit‘or.

‘CR34 o " Protection diode ' _ Otitpufvéltage S ' S
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. S-35 REPAIR AND 'REPLAGEMENT o . the special chai-octcristtcsl of selected semiconduc-
' ' ! tors.  If the device to be replaced is not listed in

f (I i

»  5-36 Before servicing a printed wiring boord, refer Table 5-6, the stendord manufacturers part number 0 '
++ .. to Figure 5-10. Section VI of this mantal contatns. listed in Section VI'is applicable. After replacing

N - @ 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

‘ Excessive heat or pressure can lift the copper, strip from the board. Avoid damage by using a
© |+ low power solderingiron (50 watts maximum) and following these instructions, Copper thatlifts

o off the board should be cemented in place with a quick drying acetate base cement having good
A -electrical insulating properties - . v

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. * ' ,

- 1 . 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. Ifleadof component passes : insert a small awlto cieaninside of hole.
| through an eyelet - H hole does .

] ‘ N |

SRR in the circuit - not haveap . ‘GONDUCTOR +
: ~ board, apply, o | 1 B . ., eyelet, in-- ‘5'05 '
heatoncom- =y B d ~ sert awl or :
. ponent_side .- H, S a#dT drill ; v
. | of board. K . iy _ from con- '
~ lead of com- - , . - ductor side’ ,
‘ponent does el )N *, cofboard,’ Ty .
not pass through an ‘ ’ ,

N eyelet, apply heat to conductor 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

www.valuetronics.com

R KR
fresistor R25 with a decade fesistance kox, -

g current, proceed as follows> ' ot Vv

1
1

LA l\fj IRV
N . L . ,:"_\“i: : ~' : :.‘ 1
‘ Adjust decade resistance until differential
voltmeter reads zero} then shunt R25 with resist-
ance, value equal to that of decade resistance .
e g I 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
o, ‘a. Connect power supply as shown in Pigure 5=4.
w o h, Remove strap between A3 and A4 (leaving
‘Ad'and A5 jumpered), I
., 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, : y
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

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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: 6-1 i;,lll'l'ROP!llﬂ'lON " l‘llf. S ;’,‘r o Table 6 1 K 'Reference Dcsignutors (Continued) e

! v RS o ‘t\‘ J il

‘ 2| 'This= seqtion contains fnformation for. ordorlnd B P AR plug S ) 7 = vacuum tube, N ]';' '
N ’repl cemcnt parts, Table 6- 4 lists parts in alpha-\ ‘Q it = transistor , \i ncon bulb, &
iy 'numertc ‘order: By rel’erence designators and provides v R .t = resistor - _‘ N B v photocelf etgl.] |

ithe following information: . v . v 0L \ S .- = switch, . VR = zener diode A M
P ‘,\at‘ _.Reference Designators, Refer to Tabfé\ 6 1V T L& transformer . X! ,='socker oy ."
'f' 'u’ CoL .b Descrlptlcn. Refer to Table 6 2 for ab» - ",_" IB = terminalblock |2 ., = fntcgrateu cir=

brevraltions SRR LTS =‘thermnl switch L cuit! or. network ‘
=',.;‘ 1o el Total Quantfty (TQ) Give ! only the ffrst Y P | ISR & ¥
Lo time the part number is" listed cxrcpt n inbtruments oy 7‘9 , ' LTINS b

; contnfn!ng many sub-modular assemblies; in-which’ AN o RN L

 caseithe, TQ appears thc flrst time the part number L A MO R B
s listed Fn each assembly. Y S I Tr'!_b]é':“ﬁ-__z; ”Descrl’pti.o'n I\bﬁrev’idtions fevn
o d Mnnufacturer s Part’ Numbcr 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, manufncture:'r' name and-“ . | acy, .= alternating mod, .= modular or- | E .
;{ address. w'n.f T TR T " v e ceurrent L modified S B
A L Hewlettwl’ackar(l Part Number. '?‘ v, -05f assnmbly =mounting i ' |
{ i ,". N Rec?mmendcd Spnre Parts' Quantity (RS)‘ g b 'buard 2. nano = 10"9' I,

. for cpmplete malntenancp nf one instrumcnt duringm Lo o , 18 bracket | NC = norm'hlly cluscrl
;‘;;‘? one.year of: isolated gervice. ' \.s T, R . To 20 x- degree e P NO- = nonnally opcn '

o :5‘ PR, Parts. not identified by a rl:rfﬂrcnce dcsig— ol Centigrade. T LNP. = nic}»p]-plmeu |

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

: chénical and/br: Mfscellaneous. The' former. cons.sts > .‘ézquf .-‘cocfficient Jlabd 1 = order by 0y ',' '

a4 'of\ pans‘balonginq to and grouped by ihdlvtdual ns-l_ o “l'comp = composition b dn.-,cnpuon vy

"'sembliesy), the' lattér consists;of all p‘arts not im-n | GRT. = cathode—rny oD = outside 0

_ ,,,rnediately* nssociatdd with an assembfy iR . S stubet Tl ) liiamctcr

! : ‘rl‘ s \ «q.‘\, ; = conter-tappcd I = pito = '10-12

RDFRING'E |NFORHATION‘_\ e A e = direct current g prlntnd circuit . |
- R n. i R ‘5." ‘ \\,-f.\\ h DPDT-— double poley " =] potentidmeter : '”
SR 'I‘o ordp\* a ruplncement part,.addmsv order. or, o | . double; throw “ p- p oY peal.-—to pon) .
--'. k) 'inquiry to your local }!’n‘wlctt Packurd sntesuofffce DPST‘ 1h0ublc‘ pole; o ppm; - =, parts pr-r ‘
,.(see lists ot rear of thfs mnnunl for nddresscs) ER singlc throw" ‘ millfon \
\Spcclfy the fo\lowing 1nformation for each ndrv . “' elect -!'clemrolytic ;‘“v. pvr = pg:nk reverse’

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

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

H;ﬁr ignator, )and dfesc.ription. | To! order a part not’ listerl ) NI ‘I‘arenhei[ e squard o o

in "]‘abte 6-4,. givd o cnmplete dcscription of the o | B 2 fixed .8i. = wilicon . .

pam its function. 'and its 1ocution R ".\, chleer = a rmanium SPDT = sfagle pole, .

."; \'z - L : N R T '\ ‘H 't’\‘= Henry : "double throw o
R T Y I S I PR ;% |'Hz. "= Hertz, ,SP.S'I'-. = single pole,
SR Tnblc 6- 1 Rr.\ference Deblgnators ‘ A (B (e integrmocf | .. single’throw .
PR . o ey i pchrenitt Tl SS = small signnl,’-_, >

A assemblyf - '{‘ E s m!sce!landou‘s SR IR = inside dameter T slow-blow: "

B 'blowar (ran) Aot ‘electronic, part "] inend = incbndescont_| Tan, " ='tantlup -

G, ‘--capacitor 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 oo X ;:welay o 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= mg,-tor SRR A 'T_.'l met; = metal :‘"-,- V‘\’Vg,- =Wntr e
no B i B o e ) S R TR '
‘ "' '\:\ : “', W ‘_'i\I ' " Ml ‘- o " "', ’ 1 _\,‘. R ‘r",* by . ‘
' Y Wl ; 6 1 Lo Yo “f':'fdi-’ . "
, o Lok ) ) Y R ! . s : W L ! .
:, - "".“ : l'a ‘.‘ . . t,]_. _‘ »':.k “JI' \I i"-"‘\» ’:_r'?"k' o _:',', .
, , o ‘ ) 'sl ", !"“‘, R ll'zl‘l‘l.sl, "II.“\.' ’ ‘I I":'f ‘hil'!‘
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. Table 6-3,

R

n

. _ Code' List of Manufacturers .
. . ' ! S, LW . 3
. : X . . N K
copg | o T L Sleopefoo T A
NO, |MANUFACTURER - . M ADDRESS . NO, MANUFASTURER - . ADDRESS
; . N . Voo . . . . .‘..-h,
.| 60629 JEBY Sales Co,; Inc, | "'Jamalea,; N, Y. 07138 | Westinghouse Electric. Corp. : e
‘' | 00656, | Aérovox Corp, New Bedford.' Mass, .« . 1 Electronic Tube Div, "), pl,mlra. N. Y.
M 00853 | Sangamo Electrit Co, ' o, ' 07263, Falrcl‘ltd Camera and Instrurnent : '
' T 8, Carolina Div, Pickens. s.G | - L Corp..SemiLonductor Diy, -, AT .
01121 '| Allen Bradley Co. Mllwaukce. 'Wis.] SRR Mountain View, Cali,
01255 Litton Induslrles. Inc. v ! 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 : ‘ )
T I Ca o anndule. Calif,. © '} . Weésteh: Div. - Mountain' View,: Callf
Qe '01295 Texns Instruments, Inc, , - T - | 07716 lRC Div, of TRW Inc. Burlington Plant -
BT I I 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’
C -] 01930 Amerotk Corp, ‘Rockford, INL ©f 07833 Raylheon Co. Components Div, |
- 02107 |Sparta Mfg. Co, . - :Dover, Ohlo S Semicondu Jtof Operation +! * ¥
02114 |Ferroxcube Gorp, - . - Saugerties, N,Y. - , " Mountain View, Calif,
¢ | 02606 | Fenwal Laboratories . - Morton Grove, III, 08484 | Brecze 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
- Joss08 |G. 5. Semiconductor Products Dept. 08806 | General Elect. Co,’. Minias '

RESRIRN IR Syracuse, N;Y. . | ‘ture Lamp Dept.’ - Cleveland, Ohio
L 03797 l:ldemu Corp. Compton. Catif, | 08862 | Nylomatic Com, " Norrisville, Pa,
©:' ] D3BT7 | Transitron Electronic Corp, - - ! B 08919 |RGH' Supply Cd, - : rVernon, Cal!f

R R ¥ Wakcfleld Muss., b 09021 Alréo Spcer Llcctronic Components e
ie .+ |03888: Pyrumm Resistor Go, - Inc.,. : T Brad!ort), Pa,
™ ; Cedar Knolls. N, Je 09182 *Hewlcn Packunl Co., New Jersey Div,
.} D4009 . Arrow. Hmt and Hegeman Eleciric Co, ' ' Rockawoy, N.J.

. L .. Hartford, 'Conn, | , 09213 General Elect, Co, Semicbnductor 17 |
104072 ADC Electronlcs. Ine, Harbor Clty,: Calif : e _" Prod, Dept, - , Buffalo, N!Y,
- ‘04213 nddell & Burns Mfg. Co, Inc. Co 1 | pe24 Genernl Elect,” Co,’ Semlcopduclor o
’ . S N”neolﬂp N Y I l Pro"v Dﬂpt‘ p ; N I.\Uburnb NrYo

04404 *chlcn Packnrd Co. Palo Alto Div, 09353 JC & K Componenls Inc. * Newton, Mass, |

! o Palo Alto, G allf X 09922 Burmly Gorp, . J , Nurwnlk. Conn.
A | 04713 Motoroln Snmiconlluctor Prod, Inc, . 1 ‘11115 | Wagnbr Electric Corp, ‘

Co i . Phopnix, Arizonma. | v | Tung-Sol Div, - Bloomnnld,,u\! L.

S es2rr chtlnghonse Electric Corp. ' ‘ 11236 |CTS of Berne, Ipe, Berne.-lmi

: N . Semtconductor Dept,’ Youngwoml, Pn, ]123_7a Chlcnqo 'I‘o!r'phonn of Cal, Inc. N Mt

e 105347 Ultronix. Inc. - . Grand Junction, Golo, | .. . | v S Y56, aniem. Cnllf' c
+ ... f05B820 jWakefield Engr, Inc, Wakefield, Mass, | 1115D2 IRC Div uf TRW Inc, Boone l‘lant (YN I
s+ -} 06001 -)General Elect, - Co, Electronic' ' i I vy Buonc. NG :
L " V- Copacitor & Battery Dept, - Irmo, 8.C. {1711 General Inblmmenl Corp..
: 06004 Babslk Div. Stewart-Warner Gotp., " . ' .| Rectifier Div,. S Nuwnrl\ N. J
! : S Bri(!gepork. Conn. oo | 12136 Philmlelphin llnn:llp Co. Inc,
06486 IRC Div. of TRW In¢; : N R ' Camdcn. N.J.
‘ Semteconductor Plant ' Lynn, Mass, 12615 U S.(’l‘crmina! 5y lnc. Cinclnnnti Ohio
b, | 06540 Amulum I'!cctronic Hardware Co, Inc, 12617 !lnmlin Inc. 'L.)LP Mills, Wisconisin
B B o . New Tochelle, N, Y 12697 Clarobmt Mig, Co." In(: . Dover; N.H,
5106555 Bem!mlj!octricnl lpstrumcnl Co. , = 13153 'ﬂaermalloy Co. .. bnllu::.. "fexas |
N 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. '
e ., Phoenix, Arizona' ot : o Newnrh, N, ]

. 06776 |Robinson Nugent,.Inc, . New Albany, Ind, | 14930 Goncml lnstrumcm Corp.' Semicon~ .

: 06812" l‘orrinqton Mfg. Co., Wcs| Div, . i ' ducmr Prod. Group .- !iic}.hvllle TN, Y
R I Van Nuys, Cnlif b '] 15801 JFenwal Llect, . Traminaham, Md.:b.
| e7137 . Tranbi tor Tlectronics’ Corp,. = 7 116299 [Corning Glass Works, Llectronic :

; Mlnnenpoub, Minn. Co Compqnentg: Div, Raleigh, ‘N, C

Ci *Use Gode 28480 assigned to Hewlett-Packard Co, ,,'Pnlo Alto, Californta /.~ S
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: : ! Coap LI R LIE
-ﬂ,’:‘_ ) : . ‘ 1 ) dr ‘ ' g ‘ '})" ! ‘.3‘ ' RN ,.I :
"o S L . R [ . L kN e .
‘ 'f - 3 7 l , o - ! L o : .'} \‘.-’ B '
S - i \ 7 Toble 6-3, Code List of Manufaciurers (Continued) A , - !
. ) 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 ) TR IR Co , Los Angeles, Calﬁ.;
| Control Div, .. - Teterboro, N. ] . 71590 Globe-Unlon Ine.z :
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 "
- T =" - e ——— i
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Table. b6-3,

CODE
NO,

MANUFAGTURER .

v

,,anhsss

7653Q
76854

77osp
77147
77221
77252
77342
77630

77764
78389

78452
78488

(| 78553
1 | 78584
79136

‘78727

79963
80031

81042

81073
B1483

B1751
82099
82142

82219

82389
82647
32866
82877
82893

83058
.B3186

B3298
83330
83385

B3501

77122

78526

.79307
: Zierlck Mfu. Co.

80294

"'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
{\merace Esna'Corp,’ - Brookf leld,

N.‘].

Mass,

¥ Mountainside, N.J.|

'

Code List of Manufc‘nctﬁ‘rers‘I,(C:ominued{ !
4 : E a0 ; N s

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 0o
Designator _Deseription - Quantity ' or Type Mir, Code - Stock No,
Cl, 15 fxd, elect. bl 150vde 2 40D505FP150DD4  Sprague 56289 © 01B0-1B41 1
C2,18 .. fxd, filin , Olpf 200vdc 2 1192P10392 . Sprague 56289  0160-016} 1
c3 fxd, film 0, Ipf 200vdc 1 192P10492 Spragug 56289 0160-0168" . 1’
C4.7.8,11, N A ' ,

13 , NOT ASSIGNED - e 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
cs fxd, elect 4, 7pfi35vde . = -+ 1. 150D475X9%035B2 Sprague 56289 . - 0180-plo0’ 1.
C10 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  562B% '0150-0052° . )
\CIS‘ “fxd, elect 20pf 200vdc. ~ ° 'l 34D206F200Fj4 ' Sprague 56289 0180-0367 , )
CR1,2,3.4, : _! T ) o . "

5.19.20.” + " ' ' : - v ' f

30, 32 - Rect. si. 200ma 180prv } 5 - 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
CRI]..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 CR.CA 02735 © . 1901-0389 4.
CR26, 27 Rect, si, lA 400pry - 2. IN50680 - . G.E 03508 1901-0328 ') 2
DSl . ¢ 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 | .
Ql 2 _ 55 NFN diff, amp. si. 2 : HLAB - 09182 " 1B54-0229 2
Q3,9 ‘11,13 SS NPN s, ! 4 4JX16A1014 G.E. 03508 . 1854-0371 i
Q4 ! .88 NPN 5§, 1 . 2N3417 T'G.E, 103508 . 1854-0087 1
Q5 « \NOT ASSIGlNBD - - o S |- - ‘ -
Q6,7 Power NPN si. . 2 o HLAB 09182 1859-0250 2
©8.10.12, ° : S e : : o '
14,15 'S8 PNP si. . ’ 5. 2N2807A . Sprogue 56289 ', © 1B53-0099 )
R1.12 : -_fxd:.ww 2Kn 5% 3w 2 242E2025. _ St rdgue 56289 0B11~1B00 1
R2,22 v, Yxd, met, film 6, 2K 1% 1Aw 2 Type CEA x—OJ ~ LR.C, 07716 0D698-5087 - . 1
R3.4, 64, 65 :.'xd. met, [ilm 20¥n +)% Vhw 4 . Type CEAT-O LR.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

R6, 25 fxd, comp 360Ks 25% 3w 2 EB-3845 - A B~ 01121 06BH6-3645

R7 . fxd, met, film 100Ka 21% 3Aw 1 Type CEAT-O, LR.C. | 07716 0757-0465

RB, 28 fxrl, comp 560K, +5% -.}w 2. EB-5645 . A B, Dil121 0686-5645

RY, 17,27, . ' ! . '

29, 34, 38, , '

39,53, ; . ‘ . b

55,78 NOT ASSIGNED ‘ - - 4 - - - -
R10 var, ‘ww 40K, £5% 2w @ : : . ! - :

- 250C (10 turn) 1, o HLAB 09162 - 2100-1B68

R11 fxd, ww 5Kn C T. 15% 20w 1 ' W HLAB . 09182 0B11-1825
R13,19 fxd, comp SELECTED #5% }w 2 .. Type EB A.B. . 01121 B

R14 fxd, comp 3, 3, 5% w 1. EB-0335 A.B. 01121 . . OGB6-0335

. T ]
| ' . '.
g ) . 6299A ’ ’
. - a 6-5 ~ , '




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% w 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 20K 5% fw 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
o " TAP 1Kn . 2' ‘ HLAB . 09182 . . 0818B-0058 . ‘1.
R37,80 - ' fxd, comp 33Kn 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.
R41° 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% dw_ 1 . Type CEB T-0 . LR.C. = 07716 0698-5145 1
Ra¢ = fxd, .comp 47Kn 5% jw 1 EB-4735.. A B, - 01121  0686-4735- 1 .
R45 ' fxd, comp 5, 1Kn #5% lw -1, EB-5125 - A. B, 01121 0686-5125 1+ .
R46 fxd, comp 100K, £5% 1w . ')} '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 ., 0l121 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.#5% 20w 1 - /- 'HLAB - 09182 : 0811-18B20 . 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% Vaw 1 Type CEAT-O ' '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, 1% %w 2 Type .CEB T-O, LR.C. 07716 0757-0723 .t
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." 01121 = 0689-0335 -~ 1
Ral:az.ss ' 'de,‘ww 540, 5% 75w ' . .3 . Type 6-BR-37 H.H, 73878 - . 0B11-1974 1
) ! ! . a
51 Switch. PL,LT (red) _ ' o , ‘ o w -
"+ " (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-;"_
S . T.B75LG C 1 . " BLAB'" - 091B2 4040 -0062 1
.+ Cableclamp } LD, 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 - 0400-0M13 - Y ,
' , .Knob 17/64 insert pointer® 1 | L dLAB. 09182 . 0370-0101 ' 1 .
- . Knob 3/16 insért 1 ' 'HLAB . 09182 0370-0179 .1
xnobl insert poimer 1 . " HLAB . ‘09132 '0370~0084 1
Y ‘ . Sy ‘ . e
: : b 6299A ' . ' , |
T L . 6-6 . v,
3 \ L ) - . ' ' '
' ! ! k! j,.i o ’ .1:, ! ' !
. 'r‘*zl: 1 )i : oo, ' ! !h . I it '
astm—— L U i
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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’
! e J i B 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 { .
o I ' . ‘ N . NS }
. ’ , , ) ' ]‘ t
St ) v -,,‘I:F- - K ‘ )
A C ' ' .
N SR y 4
S e S ‘6290A
_ I o . b=7
fe K c - 4 . CL . ‘. R I o
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L i 1 \ i ), N L
’ b Moo .':}_ s l:lf- I il 3 '
E s ; \i: '. | ',' " PR TR .
. ke e . . i ‘
0 T - YRR h
b Vo T s LM . 3 ol .
i.l";:" o 'R ' ‘ 't". II- . Rt Lot Fl . " o - W l.]il' S
. ’-“,-, s R . . ‘ K '.'n. . v ' :
i .I i f . A o " o v : ’ "l ! APPBNDIX A '| L. LS ‘: !
B DA 0 tlon 11. Overvoltoge Protectlonl"Crowbar" -
' VoL P !
' ' ! oA II . oot Y N Y ) 1
N ' ." 1‘ l' "i' : v, N .
. . 2 o '| ! ".‘! S ' h 4
DESCR!PTION- ST \ v A RSN ';‘ - =

' This optlon is instellecl in DG Power Suppues, szsan.,szssA. szam, 52341\; 6289A.\6294A..end

' . 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 FEC R AR Y
The crowbar monltors the output voltage of the power supplv, ahd flres an’ SCR that effectlvely B ._“"-
"'shorts the output when lt exceeds the preset, trip voltage. lhe trip, voltage is determined by i P
"the setting of tne GROWBAR AD]UST control on the front panpl' ‘The, trlp voltage ronge. ls as ‘_'-l'-,-.,l‘ AT
follOWS’ . l-=';."“ P o ) : ! )’ . ‘k‘.'u" >| L ‘ ..‘. i ‘l". ) S “_‘:"H o :I‘ K
. ' D ‘“II| : . o .')'l ' . | b B ' "‘.. " ‘Inl'._ ‘ Y ‘ l;|I. ¢

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 [
| S . I".l".l l “’-"ll"ll‘-‘." | VI-“ ‘ : IW' :’ E | ,, I '. '.'\ B ",w i"-' “ “ : J , E [
To prevent transtents from falsety tripping the crowbar. the trip voltage must be»set hlgher thnn t e o

) power. supply. output voltage by the followlng margin: - 4% of the output voltoge plus 2V, ‘The mor\_,m sy

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

be cot htgher than thls margin. '. i l
v FR + l! fl T i ! ' ll
1 . ' A Y iy
A ) ) “,' K I.t . ‘ 'l.“j.
OPERATION~ ’ Ca K L a i ‘ Z"-;}"}
S L Turn the CROWBAR I\DIUS?' fully clockwlse to o5 " Yo R
T [ H . : ', 'l l'\; =" o \ L ; 4 R S . f
RN Se. the power supply VOLTAGB control for the deelred crowbar trlp voltnge. e,'l‘o prevent inlbo . RS
S crowbar tripping, tho trlp voltoge should exoeed the deslred output.vo uge by the! following . I
- _amount: 4% of: the output voltoge plus ZV R K : NI, W i
. ‘ r, =\-' 1 § - "“‘:. C - I‘J.‘ 'Jl ~= ‘I-‘\i ':J. g "
[ - oM Ty . , ',‘ i . e .
, Slowly turn tHo CROWBAR ftDJUbT ccw unlll the crowbhr_ “'u_sl,f\_ot;'t’::--_-}'-goes to oy qr’a smoll e A
positlve voltoge LR '15 IR IR _.\,r Sl T T e
o N e v,' Lo T T
‘ k ey o R

q,. Tho crowbar will fomatn actlvotod and_the output shorted untl. the supply is turned off. 3 To IERRDREE
reset the crowbor. turn the supply off,ythen on, 5, e

. L o \ R RN : ' " . , ‘

) -8, If the CROWBAR must be completoly dlbabled. remove the leo-.. ottoched o the CROWBAR I\D]US'I‘ kN '-.‘".,',.‘?

i potentlometer R5. . i - L
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» SR ! ‘ o : | i : e
' | | - 'fablé Al'-l. ‘Replaceab.le Parts . . o
. o : . A T . . . . . . ; ‘\Il' b :
CRER. L Lt oo o e mere | ome e
" DESIG. +y DESGRIPTION .| TQ | MFR. PART NO. -|'copg | ' parrNO,” |:RS
.Gl fxd.: elect 1uF 50Vdc 1 | 30p105G0s0BA2 56289 | 0180-0108 | ‘1"
c2 fxd, mica 5104P 500Vdc 11 | roMmi5ES2T 04062 | 0140-0047 | 1
~ CR1-CR3 . Diode, Si, 200mA 200prv 13 ‘09182 | 1901-0033' | 3
,CR4 'SCR 35A° 4ouprv 11 | 38639 . ‘| 02735 | 1884-0058 | 1.
' v ] ' N " . . i o, . ' "
Ql,2 ss NPN St , 2| eNsmaz /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 24Kn #5% 2W. . - .~ | 1| Type C425 . 16299 | 0763-0021 | ‘1
'R3 -5 |l fxd, met, film 1,21K 3% 1/8W |- 1 | Type CEA T-O 07716 | 0757-0274 | 1.
R4 k| fxd, met, film 7,5Kn: $1% I/BW \ 1 'rype cm '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 | 242£3325 56289 | 0811-1809 | 1-
“R7:. fxd, comp 10n #5% %w ¥ 1 | EB-1005 01121 | 0686-2005 | ‘I
JRB. 1" fxd, met, film 750, £1% 1/BW 1| Type GEA T-O 07716 | ‘0757-0420. | 1.
"R9- fxd) Ww 250 25% 3W 1 [ CW2B-1- 91637 | 0811-1829 | 1
Ty 'I‘mnsformer. Pulse . 1, . 09182' :5080-71‘22‘ A1
VRl "'Diode, ‘zener 12,4V #5% 1 29182 | 190z-3185 | ‘1 :
VRZ Diode, zener 16, zv acsxj/ . 1 .| 09182 | 1902-0184 | . 1.
’ ,Mrsc:m.mra}:ous I SR » L
- “Heat Sink, CR4 A i . | ostez | soov-6z28 |
Insulatory 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 ¢ :
S _ | “Nut; shaft Lock, R* " SUE N R LI ‘| 83330 | os9n-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 mh ' LN
_ Components™ Y , ' 1 } 09182 nszng 50003
T Printed Clrcuit Board Assembly. Lo - , " o
Yo w0 Ineludes Components RURREO IS B B 08182 0629960021
LRTIER b s por v !
: ‘-,'.‘_;_.';, | ' £ *'_""_ P ' " :
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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 v

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

n

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 .

www.valuetronics.com

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

oy : [T . . s
1 ' ;

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 : | 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

o
+ ) . . ; . 1 !
' b

1

sge divlded by: l 33 ohms.", s o SE

)
s

.j.| J.,)




| MORUaL WRORGES | - . o
Model's299A ..t e
Paeze Lt

S ‘_J CHANGE 8:

’
ERL
'

,\ 3J.

C

-. Ta Appendix A. Opticn ll Replaceable Parts 'reble .--x :

L A=l change CR4’ from HP Part N

1884 -0058 to0
3 1884-0032. ' :

BRRA'I‘A R
ln paragraph 1-9 change Opttcn 19 to read “Optton
28 " L . . . [
In Table 1-1 and paragraph 5-20 change the
INTBRNAI. IMPEDANGE AS A CONSTANT VOLTAGE
SOURCB (Output Impedance) speclﬁcatlon to read
.as follows: Sy
L OUTPUT XMPEDANCE (TYPICALP Apprcximated
" by.a 30 millichm resistance in series with a
1. rnicrohenry inductance. . - .

CHANGE. 9’

Pusc Fl in 23Wac lnput (Optlcn 28) units has been
changed toalA slc-blo type, HP Fert No, 2110-0007.

Add this tnfcrmat!cn to paraqraph 2-18 and to the T

partsl!st. KRR _
, BRRATA. )
- T ' ! '

Add to the parts list the replacerncnt lamp for lllum- i
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, ' "
A Sty 'r
'l‘he blue- gray meter bezel has bcen repleced by

3 black one, HP Part No 4040- 0414 L ;

Bffectlve Ianunry Ist, 1977, Option 008 {1 0-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 svallable combined into a single new option | .

designated Option 015. Make these changes '
wherever Optlon 008, Dl 3, or 014 is mentioned

in the manual R K

o oL v . .-
: , o \
v , L . .

NI
S, VO
R O .

Feitoo
iy

The standard colors fcr this Instmment are now mint gray (fur front panel) end 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. .

e i‘

-"In sect:wn 1, on page 1-1, change the last
sentence of paragraph 1-3 to read; o o
L Messor the power supply can be operated o

. ‘The mront panel binding‘posts have been changed

'to a type with better designed insulation. Delete S
v the two' types of posts listed on page 6-6 of the
_parts list and add: black’ b!ndlng post, - HP Part No..
-1510-0114 {qty. 2) and red blndlng post. HP Part -
No._lSlD -0115 (qt!' ). '
: CHANGE 10: ' g
'l'he capacitcr shown between the bage and collectcr of
04 on the schemsatic 1s mislabeled and should be deslg
nated C13. Also mark it with a dagger (1) to. Indlcate -
_ that its value is selected for optimum perfcrmance
‘ - ERFIATA R i
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 rlplne new parts wnh : )
* cld parts. ' A A O :
" CHANGE 11 S
- In th!pm: hn thange the HP Part Nc forthe ~ ' - R
‘bindingposts - andassociated G, b, - T
. hardware 1o the following: o _ S
. Redbinding'post, gy 2 . 1510 cnen Voo
. Yerminal lug, oty 2 : DIED- 0042 SR IE

e ) snloy
atr. 4 .

n.r.._‘
L}

\_‘Nm gty 2. ;25000001 :
" Black band-ngpmt qtv 1':1510-0107 ' oo
o Terminat lug, gty 1 : 03601180 e '
! Nut, gty 3 : 20500148 ,:!
, ..’ CHANGE 12"
.0 Inthe repllcnbh' parts list, chnnge 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,
_ .., woswirtch sictions, one which breaks the AC line
' {as shown}, the other breaks the ACC line. .
t . CHANGE 13 S
ln Appendlx A rep!aceab!e parts list, page A-2 change
R2 to 22K, 2W 5% HP Part No. 0764. 0045
T 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. 1883- 0032 ' L
’CH}WGE 14 S -

i

floating at up to a maximom of 120V off .

ground , B T T

f.‘ ’ s ' Co "

"In sectmn 111, 'page 3-1, paragraph 3- 4,

change the end. of the. th:.rd sentence” to -

" read: i ‘ R RS

"

... or operate the pover supply up to '
120V off ground (flcatmg) . ;

~.gray front panel with oltve gray used fcr cll other external surfaces. New port: - - Co [

numbers are shown below: S,

, o HF BRI NO. HPPARTNO. .‘ R R T
: nzscntmon » STANDARD, OPTION AS5 | OPTION XS5 . |+ ' ..
. : | 1 ) . ¢ C il ' o S B . .
, "I'ront Panel Assembty 06299-60004 - | = 06299~ eoom. | —— L o
| Chassis Assembly, R!ght 3,_ 5060-7953.  —e ! 5060-6129 - | S
Chassis Assembly. r.en ~5060-7954 -, " —— 5060-6130 - | o LT
_Cover. ./ - . 5000-35424 | @———— - 1 5060-6061. .} . . :
gHea: S!nk Assernbly 5060-7967 ol e—— ) 5060-6020. . |,
R [ v A B o o :"i‘ !
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