Errata
Title & Document Type: 6201B DC Power Supply Operating and Service Manual
Manual Part Number: 06201-90001

Revision Date: June 1966

About this Manual

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

HP References in this Manual

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

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

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available

product information on the Agilent Test & Measurement website:

www.agilent.com

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

Agilent Technologies

www.valuetronics.com
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'/ .CERTIFICATION . " 4
, N' ' "’,'i ‘f." "ljr, ' - ' .
The Hewlett-Pac

thoroughly tested mpected and found to. meet its publwhed

spec:ﬁbauons when it was shipped from the [actory The Hewlétt-

Pagkard Company ﬂuther certifies that its cahbratwn measurements E

. aretraceabletotheU.S. Nationgl Bureau of Standards to the extent‘
allowed by t/he”ﬁfreau 8 calibration !ucdzty K

-

WAR RANTY AN D ASSISTANCE

1)

« All*Hewlett-Packard p,roducts are warrantcd against dcfects'ﬂl Jmate-
rials and workmanshlp Thls‘warranty applles for one year from datc_
of dehvcry, or in the case of ‘certain major oomponen ;mted in the opyr :

' .atmg manual for thé specified period. We wnll rcpau' oi”replace products

! whnch préve to be defective-during the warranty period prowded they

are returned to Hewlett-Packard No other warranty is cxpressed or im-

plled ‘We are > ot liable for consequentlal damages, -

For any assu?tance contact your ‘Aearest Hewlett.Packard Sales and,
Service Offlcc Addresses are provided at the back of this manuaj '

o

-

C&mp'h'ny certiﬁes' t'hat this in'strument'was ’

u,

™

+ .
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o 'B rceand the VOLTAGE: controls:ocan Be

" !' o output urrent’ Lrpit! (overlohd or short olroult)

! ‘ll" \ . 'I .
. i} ' ' ; '
r . 1)
v ‘ LA ', v ' N ( ,.;
"'Jl » 1 1 “. ] " ! L , ' +
' sEomoNT o
- ¥ " GENERAL INFORMARION :
' c ! o ' ’ ! g . 8
1-1 ,QEE_QBM[QN_' g X ,ooh knob dontrol of the total output.voltage from a
) . i ! '

1-2 This powér supply, Flgum 121, 18 completaly
ransistorized and aultablh for either hanch or relay
+  rack operation, Itis a compact, well-regulated,

* Constant Voltage / Constant Gurmnt supply that '

Will fumpigh full rated output voltage at the maxi-
mum'rated output’ourrgnt or can be continuously
djuated throughout the output range, The front
nel CURRENT cohtrols/aan be used to establish
hon tho supply ia uged as'a oonsthn’: voltage
used to
tabllsh the voltage limit {ceiltng) when the sup~ °
L vp y 18 uaocl as u'conatun‘i oumeut souroe. "
1-; 'rho power nupply has both fmnt and rear ¢
"terminals, * Either thp positive of Hegative” output

, ¢ terminal .may be grounded or the 'powe ﬁwaply can

1

, s
) ! a
4 f +

i

- be oporated Sloat{ng at up, to e. mé;dlnu of 300
'voltu off ground ’ ','“ R '
Co1-4b A a[ng{e meter is déed to. mdaa,uro plthor out--
' put‘voltage or output bumant In one of two ! ranges, °
, The vpltugo or curren} t ranges arg nelectsd by. & -
METBR szbch on the front panel{ * . ¢

ll
'l

" -5 'I'ho progtammlng terminals looated at'the *

‘rear of the unit allow,ease.{in adupu,ng to the many
' oparhttonal capabifities of the pawer supply, A °

bridf desaription of thess oapubmuas.ta given

pelow. " " ‘e

. !
L
Romoto Progra[uhlng \¢ A N
. - o I |
., The' power nupply may pr pt‘ng;ammed
from a remote locotlop by @ eans of an oxternal
yoltuqe soﬁrco or ro,ﬁlstanco. R o
, ' . ' \ . ., "' ¥ o
B 'b Ramoto‘ Bonaing - .' ool
" T L C
Ly The degradation ln mqulatlon which
' would ocaur at the load bacause of tha voltage’ droo
A1t the' load leads can be Yeduced by using the

.

]

'\

"mnqtor" supp &r

N ! ' ] . [

. d, Parullol and Auto-l'amllel Oporatlon

} The power supply may he oporotod in

parallel with a similar unit whon greater output .'1'

current oapabllity is required, jAuto~Parallel opera
tion permits ona knob control of the totnl.output
current fmm a. "maator" supply, ' '

'
! ' ' ! *

vooe, 'mxto-'l‘raoklng ce -
‘, [}

--\ “The' pOWer nupply may be used as a -
"mpster” aubply. having control over ona {or more)
slave" aupplies thut-fumlah various voltagep for
‘& systémd o .

K,

. 1=6 Detatled Specifications for the powar suPPlY s

are glven in Table 1-1, "o

% INSTRUMENT IDENTIFIGMION ?

.
L

1-8 Hewlett-Packard power supplies are 1
. {ted by a three-part serlal number tag. The first

1-9 If the serial number prefix on your power sup-
ply doea nqt agrea with the prefix on the title ,page
of this manual, change sheets dre included to up-
date the ,manua here applicable, backdating
lnformation ts in an appendix at the rear of

-

tho manual I |

110 an_mg__umgm_mm

1= 11' Ono q‘l nuol 1§ shlppod with sach power up\

‘ power supply In the ran;oto sonaing mode of Opar.:;- boi ply. Additiénal manuals nay bé purchasad fmm.
~ yolr local, Hewlett~Pdokatd field offica (see list at-

tlgn, . VY oo
q " * ' .J ' 3 , ,
t . . [

o. ,Berlas and Auto-serioa Operatlon
I ) r
' v Povier suprhea .may, be usad in ser{\os
i whon a hlgher output voltage'is raqulmd int
voltags mode, of operatlon or whon greater \tolpuqe
, compliance {8 réquired in‘the constant cujvent mode
of operation, Auto-Serles opa\ratton permits one

I -~ 7 T,
, { ; ' \ 1=l
W it . . o ‘
.l ) 'f ) ! .

‘www.valuetrdnics.com

rear of 'this manual for addronsea) Specify the
model number, sorial numiber prefix, and ¢ stock
number provldod on tpm'tltle paqo.

. LI Ch

L

" o i '

nti= Dv

part 48 the p r supply model number, "The '

* gacond pa the serial number prefix, which con-
sists of a:% r-lotter combination that.denotes V.
tho date of a}éidif{lioaht design ¢hange. The num-
"ber dpalqnut@a lyear, and the lstter A through ¥
designates t th, January throygh December
mspeotlvoly. he. qhtrd part is tho power supply -
aerlul mlrnbei' !




AN T R b

hdndbidinato it Aokl i i At il i  §

(X} ' . " . } , 4
] ' ' . ’ L] .
“ F f o . -' ' ] 1 . 4 ' I
A ' Tqblo =1, Epaalflbnt!ons' . : ' s :
s . ' I, [ N T : ‘ ‘\. \

\ ' ' \ INPUT: R lnoludlng a direct ahQrt plucod aorona the termlnnlu r

' 105-125/210~ 250 VAC, alnglo phuud. . In constant voltage dperatiop,, The codstant Voltage
" . 50-~400 ops. / . ) , oiroult limits the, output voltage ln:tllo gonstant our= |
o . y ‘oumnt mode of ’opnratlon. » ]

' ' , OUTPUT: : L \, v ,
o, , 0-20 volts @ 1,5 &mpa. ‘ ' MEIER: . 'y : \ w
,/"'? j " L The front panel mqfef can bo ubad as elther a

LOAD REGUIATION: , | ™ 0r24 or 0-2, 4 volt; tp tmeter or % 8 0-1, 8, br
‘ _ * Constant Voltage == Lass thun 0. 01% plua P mv 0-0,18 amp nmmhte |
’ for a full loqd to po load change in outpyt aurrent, . v
Sy —- 1ass than 0, 03% plus 250pa , OUTPUT comaom; , - .
\ for.a zero té muxlmurh change in output voltage, ‘Coarse and fine'voltage oontrols and coarse nnd
\ ~ 0 L '[I.ne ou tconuola. - ' S
/ Co NE ru:csuumom S ]
o ons 1885 than 0, Ol% plua dmv '-OUTPUT RMINAIS: . a !
) . for any line, yoltage ‘change within the input rating. - Three "{lve-way" output posts ara prpvldqd on
' : ' ~='1ogs than 0,,01% plis a50us = the front panel and an output t’orm\ al strip-i8. %
. ' for any line voltagle change wlthln the input rutlnq. located bn’ the rear of the chassis, \All powar sup-
" { ', ' . LA U , . ' 'ply output terninals nm {solated from the.chaasis
¢ * | RIPPLE AND NOISE:: Vo Y and olther the positive'or nogative termlnal may bhe
ot - .Constant Voltage -- Less than 200uv rms, . | copnected the chassis through § separato gmund ~
, Cons;agt Cuprent -- Lags thun 500|m rms, . terminal tocuted on the output termlndl strips’ .
opam'mc TEMPERATURE RANGB° : ;  EAROR sansmc;.
o 0 tq 50°C, Lo . . : Error ‘senpiny {8 norma )y acoompuahed uE the
. . front terminals if the lpad/is attached to the front .
. TEMPBRATURE GOEFFICIENT: - ' or at the rear.ferminals j{/the load is attached to -
e ) Copstant Yoltage -~ Less thun 0 0e% plus 1 mv ., the rear teminals, Algff, provision is lhcluded on
L per degree Centigrade, the rear termlnal atrlp or mmpte gensing, ’
onsta -= legs than 0 02% plus-1 ma
par degree Coentigrade,> | _ + , REMOTE PROGRAM Gt
, v . . / Remote programujing of the supply output ut 3
. STABILITY CL __——— approximately 200/5hms per volt in constant voltage
. . Constant Yoltage' -- Iaas than 0,10% plus 5 mv is mhde availablg//at the rear terminals, In con=-
. total drift for 8 hours after an lnltlal warm~up time ‘stant.current mogh of operation, the currerft.can be .
of 30 minutes at constant amblent, constunt line’ remotaly prograjimed at approximately 1000 ohms
. voltage, and constant load. per ampere, C
' a0 onstant ‘- Loss than 0, 10% plua 5 ma .
' ‘i | total diift for 8 hours after an tnitlal warm-up time  CQOLING:, . .
of 30 minutes at constant amblent, constant line , ' Convecti cool{ng is employed The supply
b, | voltage. and conatant ioad, o R : has no mo L
, INTERNAL IMPBDANCE AS A CONBTANT VOL’I'AGE BIZE:
’ ' SOURCE: ' R T 1/2' H x 12-5/6" D x 8-1/2" w. 'I\vo of the -
' Lo Less than 0, 02 'ohma from DG to 1 Ko, units can be mounted side by side 4n a stahdnrd
, o, "~ Lessd than 0,5 ohms from 1 Ko to }00 Ke. 19" reluy rack,
' A S Less than'3, 0 ohms from 100Kc to 1 Mc. ' vt o
: : WEIGHT: S ,
TRANSIENT RECOVERY TIME; N . 14 lbs, ‘net, 19 lbs, shipping, * \
Less than SO0usec for output recovery to within : ' > "
Y 10 mv following a full load current change in the FlNISH* :
output vl ™y ! : nght gray front panel wlth dark gray case,
;| OVERDOAD PROTECTION: L .POWER CORD; o
" A continuously acting constant current circuit A three-wire, ﬂw..foot power oord 18 pmvided
protects the power:supply for all overloads with euch unit, . , \ .

———

WWW. valuetronlcs com
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<1 - INIZIALINSIAGTION

2 llotoro nhlpmont. thia lnatrumont wan inspagtod
id found to be frao of mechanipal:and eleptrical
_"dolacts, 'An soon as the ihatrument 15 unpacked, in=
- apeot for any dumnqo that may luwo «ymun‘od in
&nnnlt. Bave' L paoking qmtorl 8 ,until the inapeo~
4’ on s complated. 3¢ d mage in"found, procond an
describbd irf the Glaim for Damnge In 8lupmont hao-
| t;lon of ﬁg r:panw pagoe at the rear of this manual,

2-:! M OHBOK b B
24 Thinc Juht::ulcl ontirm that there are no
bmkon . pnneotors, that the oabinet and

g ﬁnol g oql  froo of dents and acratohos, and
that the meter, s hot sorqtohied or cracked, /

., 2=5 BLEG'INOAL CHECK } !

20 Thoins qungnt ghould be checked againstita -
oleotrioal apecif; R, BettiohV includos an*in-

cabinet” parformangb ohock to verify proper instrumant
operation. ’ '

' [

2=7 mmmmu.mn " ,

2~0 The Inatrument is uhlppcd roady for bench
opdrnuon. It is neoounry only to oonriaot tha in=

: BEOTION 11
' C INGTALLATION

//'2=9  LOGATION \\,\

atrument to & sourco of powor and it ia ready for
* operation, '

2=10 This instrument in alr cooled. Bufficient sppoa +
: should be osllotted so that a free flow of gooling pir
oon reach the aldensand rhar of the instrumont when
" $tis inoporation.’ It should be usedin on, arsa whore
the umblont tomporature doou not axceed 50°C.

2411 RACK MOUNTING

2-12 This Lnstrument may be rack mounted {n [
nuqndnrd 18 inoh rack panel either alongaide  sim~
. lar unlt or by itaelf. Figures 2~1 and 2-2 show how .

' both typea of installations 'are uouomplluhnd.

' 2=13 To mount two anlits ulde-by—uldn. proceed as
follows: ‘ :
8. Removo the four screws lha front« e
panels of both units,
b, Blide tack mounting ears be een the
front panel and case of each unit.
o, Blide combining strip betweon khe.front
panolu and casendf the two upite,
. d. -After fastening iar portions ¥f units to-
qolhor using the bolt, nut, and spapsr, replace pan-
ol screws. “

' Pigure 2-1. Rack Mounting, Two Units °

A
r
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‘ 2=14 To mount a singls unltrln tha raak punol.
proceed ag follows?

a,. Dolt rack mounting ears, combining '
straps, and angle brackats to each side of canter
spacing panels, Angle brackets are placed behind
combining straps as shown in Figure 2~2,

- b, Remove four screws from front panel of
: unit, ' '
! c, Blide combining strips ‘betweon front
panel and case of unit,
. d. Bolt angle brackggs to front nldes of case

' and m;luce front panel screws, » . .

( 2-15
|} P ’ » . +
2~16 This power supply may be operatad from
either a nominal 115 volt or 230 volt 50-500 gycle
power Source, The unit, as shipped from tho fac=-
tory, is wired for 115 volt operation, ' Tho input
power required when operated from a 115 volt 60
cyole power source at full load {s 70 watts and
-0, l3§ amperes,

) | 2=17 CONNECTIONE FOR 230 VOLT OPEMTION
' ' a’lqum 2-3)

2=-18 Normally, the two primary windings of the
4 input transformer are gonnected in parallel for oper-
~ 4 ation from 115 volt source, To convert the power
' supply to opdration from a 230 volt source, the
* power transformer windings are connected {n sories
. as followss
’ a, Unplug the llne cord ‘and remova tho unit
’ from case, :
l b, Dreak the copper between 54 and 55 and,
. also between 60 and 51 on the printed circult Ipqard.
These are ahown in Figure 2-3, and are labsled on
. copper side of printed circuit boardt

' - § g

COMBINING
aTAwe

. ' /
" Flgure 2=2, Rack Mounting, One Unit

TRANSTORMER PRIMARY'
CONNEGTED FOR
116 VOLY OPERATION

)

|

: ||| 202z ez remoreo pom s3ov
|
: BETWEEN POINTS 50 & 85,

TRANSFORMER PRIMARY
GCONNECTED INOR
210 voLr OI"EMTION

) . }

Figure 2-3, Primary Connectlong

o. Add strap betwoen’iﬂ and 55.
d, Raplace existing fuse with 1 ampere,
230 volt fusp. Retum unit to case and operate

' normally:/r"

’ N 1

LY

‘www.valuetronigs.com : '

NOTC: CONNEQTIONS BLTWLLN
§0 & 51, 84 & b3, ARE MADE WITH
GCOFMR ON THE PRINTED OIRCUIT
. BOMRD. THILSE CONNLOTIONS

'l

OPFERATION. THE CORNELOTIONA

ON THE FRINTED CIAGUIT BOARD

MUAT BE BROXKEN AND A SLPARATE
AL CONNICTION MADE
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2-20 'ro prolnot Gperating pornonhel. the Natlonal 2-23 -To inqlup nufd u)albment of’the instrument, it j 'l ( )
.+ Eleotrical:Manufasturers Associatidn (NEMA) recom=, 18 maommbhllnd that'thie pabkage deaigmed'for the f J{ o
| T »mends tl nt the lnahqmont pansl and cabinst be . lnnh'umont l?q upad; The original pnukno ng material ' A
’ ' oroundefl; LThis inatrument 1s equipped with a three ' 1a‘muqabla v ¢t 18'not dyailable, contact your i
. Gondutop power,cabls, The third conduotor is the -+ Hewlett-Faokard flold office to obtain the i
L, ground gonduotor and when the'cabls 18,plugged 1nl:o mdb}hnlu. This; ‘btice Will also furnish Jhe ad- i
an abproprlabe recaptaole,, the)instrument is =+ * ju ) dress’ dw nputput ervlpo ofﬂae to which the/ !;,
' grounded,  Thé offast pin on the powar gabls’ thmo-lf' lnstxu#fant anbe ahlppod :Ba sure to attach a :
. prongy’ o)neotﬁr i the ground OOMQOHOB- i pd to thetlnutﬁumont which speacifies the owner, } ‘
"0 . model number,’ full serja)-number, and service re~ R
' 9m3l To preserve hm pmuotlon foaturo when opnr- "f '
ating the insirument from.a two-gentaot dutlaty’ yae qul,md’. or a brlet dezfcl‘ipuon of the trouble, 4;.‘
a thres=prong to: two=-prong pdnpbqr nnd oonneut the N - , B
green lend.on the adapbe;' to ground,: oo T oo o
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' " : SECTION 1O - ‘ \
’ ., OPERATING INSTRUCTIONS, . Co

'3-2  The front panel controls and Indioators,
together wjth the ndrmal turn-on gequonce, are
shown in Figure 3=1, ", '

b , - ‘ ' \
F T
i L S
0 L0 et ] '
' ”" "“L L4
s T !
N
\ ueeer )
ON) voLTAGE o CURRENT
L 3 - - s
° ? 206 @ ’

&b

Yo
’ -
TURN-ON_EEQUENCE ..
'

821 A3 POWES WITGH TO ON. . .
OMSTIVE THAT MLOT LIGHT OOES ON.

SET METER SWITCH TO DESIAZD VOLTAGE RANGE,

» - AD[UST COMAE AND PINE VOLTAGE CONTROLA UNTIL .
DESIRED OUTPUT VOLTAGE IS INDIGATED ON METIA.

SHORT CIRCUIT OUTPUY TERMINALS, SET METCA

WITOH TO DESIRED CYRKENT RANGE, AND ADIUST

GURAZNT CONTROLS ['OR DESIRED OUTPUT GURRINT,

§. REMOVE BHORT AKD GONNEGT LOAD TO QUTPUT

YERMINALS (TRONT OR RZAR) .

- a8 By -
. . -

Front Panel Controls and Indicatorg

o
3-3 OPERATING MODES /
et \ ‘

3-4 The power supply is designed so that its
mode of operation can bs selected by making -
gtrapping connections between particular terminals
on the terminal strip at the rear of the, power supply.
The terminal designations are stenoiled in white on
the power supply above their respective terminals,
Although the strapping patterns illustrated in this
saction dhow the positive terminal grounded, the "

. operator can ground either terminal or operate the ,
power supply up to 300 vdo off ground (floating),
The following paragraphs describe the procedures '’
for utilizing the vafious operational capabilities of
the power supply. A more theoritical description
concemning the operational features of thig supply
ig contained in a power supply Application Manual
and in various Tech, Letters published by the
Harrison Division, Coples of these can be ob-
tainad from your local Hewlett-Pacqud field office

. Figure 3-1,

. 3=6 The pawur nupply is nomnlly ulup

3-1-e

1
¥ " 1

3 xmmmmmumsmﬂ o

with its
roar tarminal sirapping connectlons awanged for. . ¢
‘Conatant Vo / Qorfstant Current, local sensiyg,
'local program y gingle unit mode of operation,
This strapping pattern I8 Mlustrated in Pigum 3-2,

' The operator selscts elthap a .constant voltage or a

conatant current ohtput uulnq the front panel cop-
trols (local pmqrammlnq. no strapping changes are

necessary). b

] "‘
"'+ 3 AR

,AIMA!-MMAINMQ.-I -,

alr
K

rl

r
>

r
b

)

& P"l

4

i~
]

r‘a

~

r
Oy

VR

. MONITORING
POINTS

LY

Figure -7, T\Tmul Btrapplng Pattern

[
L]

3-7 CONSTANT VOLTAGE |

3-8 To selaect a conatant voltage output, proceed

" as follown: = r 7

Tutn-on power Bupply and adjust
VOLTAGE controls for desired output voltage (out-
‘put terminals'open), .
' b, Bhort output terminals and adjust CUR~
. RENT controls for maximum output current allowable ,
(currgnt lmit), ps determined by load conditlons,
If a load change causes the current limlt to be
excesded, the power gypply will automatically =
crossover to constant/Burreiit éutput at the preset
'current limit and the output 'voltage will drop pro=
gortionately, In setting the current limit, allow= '
gnce must be made for high peak current which gan
causé unwanted cross-over, (Refer to Paragraph
3"40) , v

39 - GONSTANT GURRENT

. 310" To select constant current output. proceed

as follows:
a, Short output terminals and adjuet GUR-

RENT controls for desired ou'tput current,

Fd



"Rickyp,

'8Upply output terminals using separate pairs of

. .
. ] .

.1, Open output terminals and adjusi
VOLTAGE controls for maximum output voltago
allowabls (voltags limit), as detarmined by load
conditlons, - If a load changa causes the voltage
Hwit to be excedded, the power supply will auto-
matloally crossover to constant,yoltage output at
the ‘prasot voltage Umit and ths, ontput current will

! P proportionately, In setting,the voltage limit,
llowance must bo made for high peak voltagas

hich can, cause unwanted.cro Nover, (Refer to
Paragraph 3-44), * "> . . 7 '

1 \ : » | 4 . . :‘

a-ft connpomNG foAD S

\ ' . .M v .
315> Each load should be connactad to the powor
con~
neoting wires, This will minimize’mutual coupling
offects bdtween loads -and will retain fyll advantage
of the low output Impedance of the powdy supply,
Each palr qf bonnecting wires should be as shiort as
possible and. twisted or shieldad to reduce notse
(It shield is used, conneot one end to
power supply ¢round tarminal and leave the other
end unecohnested,) '

3-13 If lond conaiderations require that the output
power distributton terminals pe remately locatad
from the power supply, then’the power supply out~
it terminals should be confiectad to the remote
distribution terminals via a pair of twisted or
shielded wires and each load separately-connected:
13,the remots distribution terminals.’ For thia oase,
&qnote sensing should be used (Paragraph’ 3-28),

3-14 OPTIONAL OPERATING MODES ' .

3-15 REMOTE PROGRAMMING, CONSTANT VOLTAGE

| 3-1(§ The constant voltage output of the powér sup=

L

"

-

-disabled according

ply can be programmed (controllad) from a remote
localion if reqi{red, Either a resistance or voltage
sourCe can be used for the programming device,’

The wires connecting the programming terminals of
the supply to the remote programming.device should
be twisted or shielded to reduce noise pick-up, .
+he YOLTAGE controls on the' front panel are.,

to the following procedutes.
3=17 - In this
mode, the output voltage will vary at a rate doter~
mined by the programming coefficient =« 200 ohms
per volt {1, e, the output voltage will increase

1 volt for each 200 ohms added fn series with pro-
gramming termingls), The programming.coefficient
{8 determined py thé. programming ourrent, This
current is adjusted to within 2% pof 5ma at the fac-
tory, If greater programming sccuracy {8 required,
it may be achieved by changing resistor R13,

¥ s ]
.3-18 The ‘output voltage of the power supjly
should ba zero volts £20 millivolts when zero ohms
is connected across the programming terminala, If

-

h

- & f‘i

P
e -

=
N

<
] NN

Figure 3-3. Remote Rosistance Programming: *
' (Constant Volt,dqp)_{ | ,

8 zero ohm voltage closer than this is raquired, It , |
may be achieved by changing resistor B6 or RO as i

dascribad in Paragraph 5-49. C,

3=19 To maintain the stability and témperature
A

coefflclant of the power supply, use programming
rosistors that have stable, low nolse, and loy ,
temperature (less than 30ppm per degreo Cantigrade)
characterigtics, A switch can be used in conjunc-

" tion with<arious resistance values in.order to obe’

tain discrete output voltages, The switch should

have make-bafora-braak contacts to avoid momons
tarily opaning the programming terminals during the
switching interval, ' : '

3=20 VYolta ammi ure 3-4). Employ
the strapping pattern shown on Figure 3-4 for volt-
age programming. In this mode, the output voltage
will vary in a 1 to 1 ratio with the programming
voltage (reference voltage) and the load on the pro-
gramming voltage source will not axceed 25 micro-

. Amperes. -

3-2,

www.valuetronics.com

Figure 3-4, Remote Voltage Programming -
; (Constant Voltage)

3=21, The impedance (R,.E)'looklng into the external
programming voltage source should be approximate~
ly 1000 ohms if the temperature and stability spaeci-

" floations of the power supply are I'o]be maintained,

+
\
t
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3-22 REMOTE PROGRAMMING, CONSTANT
OURRENT A |
3-23 Bither a renistance or a voltage’ source can bo
uaed to control tho constant gurront output of the
supply, The CURRENT controls on the front panel -
. ‘are dln'ablod acoordihg to the following prooedures,
i' 4 ! 3
3-24 ' :5), In this
moda, the output curront varies at’a rate detormined
‘by tho programming coefficiant =~ 1000 ohms per
ampere for Models 6201B, 62028, and 62008 (0~
- 0,75 ampere range), and 500 ohms per ampore fot
Models 62030 and 62008 (0-1, 5 ampera range),

1

,arunl,ynunuuo-i-gw+«m

. f f\ n
rx]r S R S
L.Hub.dub

(Constant Current) , -

The programming coefficiant is determined by the
‘ programming current, This current is adjusted to
within 10% of 1 mllllnmpere a\ the factory, If
greatar programming accuracy 1s mquired. it may be
- achieved by changing reslstor R19.

3-25 Use stable, low noise. low temperatum coef-
ficiont (lass than 30 ppm/ °C) programming resis~
‘tors to maintain the power supply temperature coef-
ficlent and atability specifications, ‘A switch may
be used to set discrete’values of output current,.

A make-before-brgak type of switch should be used
since the output current will exceed the maximum
rating of the power supply if the switch contacts
open durlnq the switching interval,

fbAU'noN )

| If the programming terminals

" (Al and A4) should open at any

time during this mode, the out-

_ put current will rise to a value

. ~ that may damage the power sup-
ply and/or the.load, To avoid
this possibility, connect'c 1,5K
resistor across the pmqrammlng

- terminals and in parallel with,a

' remote programming resistor,
Like the programming resistor,
the 1. 5K res}stor shouid be of
the low noise, low temperature
coefficient type.

¢

tronics.com

! /
Figure 3«5, Remots Rasistance Proqraanlnq /o

3-3
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mmls
moda, the output ourrent will vary llnearly with e T

,3-26 Voltage Proqrummmq (l’lguu’o 3-6)

changos in the Arogramming volmbo. THo prdgram=
ming voltagé should not excesd 1 #§ yolts, . oltage '
in oxcess of 1,5 volta will result in bxodasive 10
power dissipation in tite »lnu‘rumant and pobnlblo
dumaqo. s

||l‘ ?:'

Al'u'u.u »:u AT AR AD 8

SIS
TNV

.REFERENGCE B
VOLVAGE "
[l “ " : .
' Pigure 3-6, Remote Voltage Programming
{Constant Curront)

!

3=27. The output purrent wlll be the programming
voltage divided by 1 ohm, The ocurrent required
from the voltage source will be less than 26 micro-
~amperes, The impedance. (Rx} as ssen looking into
"the pro*amminq voltage source should be approxi-
mately 500.0hms if the temparntnre coefficient apd
stablility spe ifications of the power supply are to
be maintnlnad

1Y

3-28 mzmom ssmsmc (See quum 3-7) \

3-29 Remote sensing is used to mnlntaln good regu=-
lation at the load and reduce the degradation of reg-
ulation which would ocour due to the voltage drop:
,in the leads bstwean tha power supply and the load,
'Remote sensing 18 accomplished by utilizing the
strapping pattern shown in Figure 3-7, The power
supply should bs tumedjotf before changing strap-
ping pattemns, The leads from the +3 terminals to
the load will carry less than 10 milltamperes of.
current, and it is not re: d that these leads be'
as heavy as the load legds, However, they must
be twisted or shislded to minimize noise pick-up,

Remote Sensing

Pigure 3-7.
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bbhai-vo pol,u;lty whon oonnuotlnq
" thn nensl‘nq londa,;o the lond.

!

C

inithe 1048 leads and it 1 recomnfdndad that the
: drdp not exaeaed ) volt per lead If the power supply
ia to meet its DO spsocifications,  If a larger drop

330 Nobu thnt i ls Goslrublo to f\lnlmlzo the drop

fleld mpmnantatlvo.

low DC output impadance at the load; If a low AG
impadance {8 required, it is moomme‘nded that the
tollowlno precautions ba takaen; '

. 8, Disconneat output capacitor' 020, by dis~
connea;lng the strap batween Al0 and +8,

b, '@onnect a capacitor having similar
characteristioa (spproximately same capacitance,
same voltags rating or greatsr, -and having good
high frequency charactaristics) across the load
using short londs. :

3-32 Mthough the atrapplng pntuma nhown in
Figures 3-3 through 3-6 employ local sensing, note '
that it (s possible to operate a power supply simul-
taneously in the remote sensing and Conatant
Voltage / Constant Guirent remote programming
modes,

»

NOTE '

i 7 It s necessary to readjust
the current limit when.the
instrument is operatad in
the remote sensing mode, .

© 3-33' BERIES OPERATION

3-34

Two or more power supplies can be opemad in
‘serien to obtain a higher voltags. than that avail=
able from a single supply. When this connection is
‘used, the output voltage i the sum of the voltages
of the individual supplies, Each of the individual
supplies must be adjusted in order to obtain the
total output voltage, . The power supply contalns a
protective diode connected internally across the
output which: ‘protects the supply if one power sup-
ply ls Sturnad off while its series partner(s) is on,

3-35 Auto-Series Connections (Pigure 3-9), The
Auto-Series configuration is used when it {s desir-
able to have the output voltage of each of the !
series conneoted supplies vary in accordance with
the setting of a control unit, The control unit is

. called the master; the controlled units are called
slaves, At maximum output voltage, the voltage
of the slaves is determined by the setting of the
front panel VOLTAGE control on the master, The

www.valuetronics.com

must be tolerated, plouso conault a Jewlett-l'aokard

3~31 The pmcodure just denorlbod d,ﬂl result in n

:\,Jlm

!-‘_lbure 3-0, Nomal Bories -

MASTER

AL AR AD M A AS AT AD AD =8 = OND 4 +8 AN
SLAVE

-~

MASTER

Al AR A3 M A3 AS AT'AD A 3 - QGND + 48 AN
SLAVE NO,2 '

Figure 3-9, AUTO-Serles, Two and Three Units
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magstor aupply must be the mont positive supply of 3-39 Auigi-[{h[uug[. The Bmpplnq Pqtternp for °
the aurien. The output CURRENT controls of all ll\uto-l'nrnllalfoporatlon of two and throo powar sup~
. series units are operative and the dumrent limit is plies ore shown in l’lquro-ﬂun. Autp~Fatollol ’
, oqual tg the lowest control setting, If anwoutput = oporation por,mltn oqupl ourrint shiaring under all !
» . GURRENT aontrols are set foo low, automatic ' ‘load oogdltioh,l ‘and ollo .oomplato contrdl of
‘ . .Groagover to oohstant current operation will ocour output ourte fom one mﬁmr power huppiv- The
La . v o+ cwmindl and the outbut voltage will drop,. Ramote sensing  output ourrent pf oach sla® is apprdximstely agusl
- and progratnming can be used; hqwever, the strap-  tothemastor's. iBeoause the output curient con-!
f R pirfy arrangaménta’ shown in the uppllgublo figures trols of each slave aro opcrauvo.thw should ba
show lopal sensing and programming, ' sot to maximum to, avol havlng the algve rovart to
336 In order to ‘maintain the temparature coeffi= ‘copstant ourrept:ppay 14 -wpuld ogour. if the
clent and dtublluy specifications of tie power sup- master output ct}r;ent Bet ng axeeoded the nl.(o B

ply, the extornal resistors!(Rx) shown: in Figure 3-9. o { e,
' o + should be stable,low nolse, low temperpturecoef~ ‘ S Co
' ficient (loas than 30 ppm per degres Centigrade) Lo “ ' ‘
réglators, The value of ench resistor is dependant j MASTER -
on the maximum voltage rating of the "master” sup- A At A3 M4 an as i, ” A X -
ply, The value: of Ry f8 this voltage-divided by the 1 FATALR
voltage programming current of the slave supply @ S l"" [‘J S [‘}
. . (1/Kp where Kp is the voltage programming cooffl-' ¥ ~
N L " olent), The voltqqe contribut{on of the slave is

j .. determlned by lth voltage controllsetting,

] . - \ wq t 3

3'-37' PARALLBL OPB TION'

rd SIS

QININIS 8

l

@lh P mlm

\ -3-30 Normal Parsllel Connections (Flgure 3-10), R RS
' Two ot more power supplies can be connected in W WL
. . parallel to qbtain,a total output current greater than AV AR AD M AS AS AT AW AD -8 - W + 'H' m
that nVallable from one power aupply. The total - . . SLAVE ’ ’

output current 18 the sum bf the outfput currents bf . ‘ v

the {ndlvidual power supplies. The output CUR-~ L - M

RENT controls of each power supply can be sapa- R ' Y :
.. rately set, The output voitage/c cpntrols of one- ’ v y
power supply should be get to the desired output ‘ , M ASTER i ,
voltage; the other power supply‘should be set for ' \ -
a slightly larger output voltage, ' The supply set to - “ As “ ” As " -8 - ""’
the lower outppt voltaqe will act as'a constant
voltage Bource; the supply set to tha higher output
will act as & constant current source, dropping its
‘ output voltqqe until it equals that of the other sup-

ply. ..

[] - .
. ]

N

" '
AIA!A!MM!‘ ATIOAD-B-W++BAIO

i 2N M
IL‘"W "‘I D

IL‘J L"’J

_AIAZASMMAIA?AOAD-S-W'F-HAIO

SLAVE NO, 2
‘ AIA!'A!MA!_A!ATA.AO-U-GD-I--HAIO '
Figure 3-10, Nommal Parallel _ Figure 3-11, Auto-Parallel, Two and Three Unita
4 | " ]
‘ [ . - 3-5
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3-40 AUTO~TRAGKING OPERATION (3e0 Pigird 3412),
b ' !
y3-41, The Auto~Tracking configuration is usad whon
'+ Mtls nogossary that savéral differont vollages * & |
A reforrad to & common bus, vary in proportion to the
sotting of a particular instrument (the, control o
"+ mastar), A fraction’of the master's output voliago
.4t s fed to the compapison amplifior of thd alave supy
i . Py, thus controlling the slave's output,, The mas- '
v tor,must havae tho largost output voltago of any
* powar supplyin the group (must ba the most posi=
¥ tve supply, In the example shown on Plgurs 3-12).

4

Q

ra
h) ‘\‘

’
-y -
o]

Al AR A3 A4 AB.AS AT AT AD =3 =

%, 3=42 Tie output voltage of tha slave ls a péroont-. : " BLAVE ' A o
' s8goof tho master's output voltago, and 1s deter- - . - B T . o
. mined by the voltage dividaer consisting of Ry (orRx . o, , '
. and Ry) andthe voltaga control of tho slave supply, . * .4 * MASTER MUAT BE POSITIVR BUPPLY T

Rp whore: Eg = Rp/(Ry+Rp)." Turn-on ahd turn~of( ' et . y Cy
' of tho power supplies’ {s controlled by tho maater, MASTER® ° T
‘Remote sensing and programming oan batusad; al- ) AL AR A A AS RG AT AS AD ~3 = ON0 4 48 AN | o
though the strapping patterns for these mq'das show A ﬂ AP A n [ n A
only lacal sensing and,programming. In ofder to = @I@,@ r‘-_.*le" S,sl@ S R S N SIS
maintain-the temperture.coafficlant and stability - IHHFFFFEFEEFRS R
specifications of tha power supply,’ tho extornal - \ :
‘resiators should bo sfable, low nolwo, lbw Yampera-

'_ ture {less than 30ppm i} gocj tealators.
. ' RN '
@ 3-43

] T !

R \ \, L N
[ B
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3-44 PULSE LOADING + *

3=-45 Tha powar dupply will automatically ci-qss . : - ' . . * )
over from constant voltage to conatapt-gunt ‘ _ . o

operation, or the reverse, in responsa fg 4n in-' : .

orqase (over the proset limit) in tho odtpMt current \ , M ‘ .
or Voltage,’ respactively, Although the proset ‘ stavel no.2 Co

limit may be sot higher than tho avarage output —~{}
\ urrent or voltage, high peak currents or voltagas K IS
}\@9 ocoyy'in pulge loading) may exgded the prasot | \NT Y TV ﬁ
+ [imit afd cause crossover to ocour, [If this cross- " AL AR AS M AS AUYAT AB AD =3 -~ OND 4+ 48 A

over limiting 1e not desired, sat the'pmaet' lmit - - .

for the peak requiremaent and not the avarago, - Figure 3-12. Auto-Tfacking, Two and Three Units o
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3-46 OUTI'U'I‘ OAPAOI'I‘ANOI’ . ' ' 3=40 mwuw;g VOM‘MIB IDADING L NI ‘
' 347 ’mm is a qapacitor (lntn al} aorosn the Oul" =60 A dlode In nonnooud acronn um output termi= '
put tarfiinale of the power lmlm} + Thin capaoitor / nals, Under normal operating. oondlllonu.t&m:-;; :
helps o supply high=oirrent ppibes of short dura= dlode In reverse hianed (anods connacied (4 naga~

tion during constant voltage opsration,.«Any capag=  tlvq terminal).,” If a reverse voltage in applisdio
itance adqod axternally will improve: l}\o pulse our=- (o output tominala {(ronitive’ voltage. applied 1o e

o _ rent capability, but will ‘decrease She safety pro- nogative tarminal),’ the diode will gondiot, aliuhting

vided by the oonstant ounwf oiralit, Abigh=our= . gurrentinorons tha output terminale and limfting the

rent pulse may dnmoa load componante before the yoliaga to the forward voltags drop of the diode,
average output ourrent In large enougl'io cause the  Thia diode protects tho narles trnnmum and the
conatant oument oiroult ta oparata, oumut al'gotmlvuo onpnoltora. A
r : 1) i T J N
340 The affacta of the opiput anpnonor during. .-un' REYRRSE oummms wmua R A
oonatant guant oparatjon ard aa followsy 1% LA
-8, Tha output ifipddance ‘afithe pom; ‘nupply . 3«52 Aotive loudn conmoud Lo llw pawor lupplv RN
decranses.with Inoreasing (mq{un . ' may uqluully dnllvur B TeVerse oumant t0 the power
. b The recovery-time of the ‘putput vouaqn s mupply during a‘portion of (t's oparating ‘oyols, An
longar for load malatanck ohanges, /'oxtaphnl souroe cannot he allowad to pump current ,
o, A large surge current gausing a high power lnln is supply.withput loas of regulation and ppa= !
power disaipation in the load ecours when the load . sibla dowiage 10 the output capacitor, T avoid:. i
realatance is reduded rapidly,’ i “theso sffeots, | 'p nagessary 10 preload the nunr- y
. vyt “ply with-a dummy“load{resistor so that the powar ' )
i y ‘supply dblivers currdnt: throygh the,entire opmung /
o b oyols of the.load davjos, * ., ‘
i u‘ : ' ,!} ' : | ,: \l‘ 3
! ' ; B R s '
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BECTION IV

. PRINGIPLES OF: OPERATION

‘-—* .

REFERENGE
REQULATOR
- QInGuI

i

-
-

BIAS SUPPLY

! '

Iﬂﬂ:m
FILTER !

¥

4-2 The power supply, as shown on the overall
block diagram on Pi

transformer, a rectifier and filter, a series regula-
tor, the mixer and error amplifiers, an "OR" gate,'

a constant vpltage input circult, a constant durrent
input cirouit, a reference regulator circuit, 'a bias

supply, and a metering dircuit, '
i |

4-3 The input line volthqo passes through the ’
_power transformar to the rectifier and filter where |

it 18 conyerted to raw DO, ' The DC curmrent passes
through the series regulator to the positive output

terminal via a current sampling resistor, The regut

lator, part of the fesdback loop, is made to al
it's conduction to malntag‘n 8 constant output

T

www.valuetronics.com

4-1, consists of a power'

«4-1

NOTX: "
-—-—.—grmmu VOLTAGE IYEDBACK
———_&g?m QURRENT ITIDRACK

. . |

Figure 4-1, Overall Blogk Diagram '

A " . }
v 4-1  QVERALL BLOOK DIAGEAM DISQUESSION

the ourrent sampling resistor is the'input to the
constant current input oircuit, pfoutput"voltage
of the power supply 18 samplad b'y‘ e voltage in-
put olroult by means of the sensiiig terinals (48),
Any changes in output voltage /#fiirrent are
detected {n the constant voltage/coMistant current

volta8e or current, The voltage '?Voloped across
T

* Input ciroult, amplified by the midérand e

amplifiers, and applied to the series regulator in
the comect phass and amplitude to counteract ‘any

w

change in output voltage/output current, The refer-

ence circult provides stable reference ‘voltages
which are used by the constant voltage/current in~

, put olrcuits for comparison purposes, 1/ The blas

supply fumishes voltages which are used through-
out the Instrument for biasing purposes, The metsr

clroult provides an indication of outpit ‘voltage or
current, ' , b

Q ' [

N

e,

S e

g T
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.4-4 SIMPLIPIED SCHEMATIC

NS

1. 4 winding voltage for sach mode! (e as followsr .
41018 41018 anon
Volts .6 (1 B n ,

1. Voluoo for sach model 18 as follownt

2010 2028 410 L
mEwE e | "

3. Oulput of main supply lor each modsl | an follows;
§2010 308 [J{} ¥ '
Volta {do) 30 [ 1} 1y

' ' .|)

| a{f.ﬁ*

ni4 - !
- +0
i) 2
aesron | T e
¢ -)m
1]
it
J consraxy
LTAGE
PULLOUT
RESLETON
Bols ™ j’
mwr 4
CIGUIT
= , Ql 5,
1} TR 10k M
n
il 5 A
I ' T ._cgp.
: \ v PINE " )
ot VOLTAGZ AY
! m' nu p' .
e ! 8

o)

™~ .

, L | Pigure 4-2, Simplified Schematic

L.

o ’

4~5 A simplified schematic of the power supply
i{s shown in Pigure 4- . It shows the operating
controls; the ON>off switch, the voltage program-
ming controls {(R10A and R10B), and the cutrent
programming controls (R16A and R16B); The METER
switch, inoluded in the metsr olrcuit block on

. Figure 4=2, allows the meter to read outpiut voltage

or ciarrent in either of two ranges, Figure 4-2 also
shows the internal sources of blas and reference
voltages and their nominal magnitudes, Diode ™\
CR34, connected across the output terminals of the

&

power bupply, 1s a protective device which pre-
vents internal damage that might occur if a reverse
voltage were applied across the output terminals,
Output cabacitor, C20, is algo connsated across

' the output terminals. when the normal strapping

pattern shown on Pigure 4-2 is employed, Note
that thig capacitor can be removed if an increase
in the programming speed {5 desired, Under these

.conditions, capaoitor 019 serves to insure loop

stablllty.




4~6  GERIES REGULATOR .

A=7 The series mqulntor consists of transiator

stages Q6 and Q7 (sed schematic at rear:of manual),
V  The transistora are copnepted in parallsl so that
approximately half of the output ourrent. flows
through ench one, Thé) regulator:gerves as a series
aontrol elemant by altering it's conduction o that
‘the output voltage or current 18- kept constant, The °
dondqotlpn of the transistors ia controllad by the
feadback voltage from the error amplifier, . Diode
CR11, conneoted across the mgulntor olrouit, pro-
teots: tha series’ translutorn nqalnst reverse voltages
that could develop abross them during parallel or
auto-parallsl operatlon {f one sypply 18 tumed on
‘betomthoother. Ty L\* -

1

NT VOLTAGE

4—9 ,The. olroult oonslntp of tha o%nrae and fine

pmqrammlng resistors (RLOA and R10B), and d dif
ferential amplifier stage (Q1 and assoclated com
rients), Tranalstor Ql consists of two silicon

. transistors housad in p aingle package, The
translstora.huvﬂ matched characteristios minimizing
differential voltages due to mismatched stages,
Moreover, drift due to thenfl differentials is mini-

mized, since hoth transistors' operate at oapentlully

the sams temperature,

L |

1 put error voltage is fed back to the series regulator |
via the mmaq_\ing components of the feedbhack loop, o

» '

4=10' The constant voltage Input oirouit continuous~
ly compares a fixed reference voltage with a portion
of the output voltage and. if a difference exists,
produces an error voltage whose amplitude and .
phase is proportional to the difference, The error
output is fed baok to the series regulator, thmugh
an OR gate and thas mixer/srror amplifiers, The
emor voltage changes the conduction of the serles
regulator which, in turn, alters the output, voltage
8o that the differénce between.the twq input ,
voltages applied to the differential amplifier is
reduced to zero, This action maintains the putput
voltage constant,- .

[ 4=11 Bche Q1P of the differential amplifior 15
conneoted to a common (+B) potential through im=-
pedance equuuzlnq resistor R5, Resistor R6 and R8

are used to zero blas the input stage, offsetting ' .?,'

minor base to emitter voltage tiifferences in Q1.
The base of QIA 18 connected to a summing point

at the juncuon of the programming resistors and the
current pullout restator R12, Inntantnneoun changes
in output voltage result,in an inorease or decrease
in the summing point potential, QIA is then mhde
to’conduct more or 'less, in aocordunce.wlth '
summing point voltage change,  The resultant out-

o

= )

a3 }

(1 3% 4]

rLouT -
(1} ] RZSISTON nf .

* ! al? .
crY ) ‘
u [ Ab VOLTAGE BUMMING
‘ POINT

-}

X
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-3, Co;ia;nnt VoltaGe Input Circuit, Simplified Schematic

4-3

o



Ronlptor RI, in series with the base QIA, limits the tqulbaok loop (umpllfhrl and ssries. regulator) -
(-curmnt through the pnoqramminq resistbrs during , function. to maintain the drop across the ourrent
rapid voltage tum=-down, Diodes CR1 and OR2 form ' sampling resistor, and oonuquontlv the output cur=~
’ :

a limiting network which prevent exceasive voltage - qvrent at a oonlunt valuo. . v
~ . ~ exoursions from over driving stage QlA,. Capacitors z '
~ ’ Ol and O2, shugting the programming resistors, ! 4-] Btagl qza i conmud to lhl +3 thmunh

inarease the high fraquency gain of the fnput ampli- lmpodanoo equalizing resiator 5. . Resistors R26
fler, Resistor' R13, shunting pullout resistor R12, " and'R28 are used to zero bias lnput stage, off-
serves as a trlmmlnq udjuatmonq for ths program= satting minor base to emitter vpltage dgtﬁnncn in
ming current, - - Q2, Instantansoun chahges jggutput current on'the
. : | ,positive line are felt at.the It aumming point

A 412 ggmumunmmzmom , and,-hanos, the base of (R2AL{Mitage QZA varies its

. conduction in accordapce with'the polarity of the ,

change at the summing potft. The ghange in Q2A's ’

4-13 'l:hln olmult is similar in appenranoo and, conduction also varies the conduohon of Q2B due
operation to the constant voltage input olrouft, It to the coupling effects of g\mon smitter
consists of the coarse and fine current programming resistor, R72, eITor Vo in_taken from the
resistors (R16A and R16B}, and a differential umpu- _collector Q2B and fed back *lhu series regulator
fier stage (Qz and assoolyted componbntn) thmugh OR-~gate dlodo OR4 and the remaining com=-

" transistor QI'In the voltage input oirouit, Qz oon- ~ 'ponents of the fesdback loop, - The error:voltage |
sists of two translatora. having matched character~ then varlu the conduction of:the mulawr 80 that

» 1.“ B istics, that are housed In a single package, tho output cukrent Ls malmwud at the proper level,
W B , ' .
\‘- . 4=14 The constant current input ofroult continuous= 4-16 Rulltor R20. 1n oon]tmuon with R2 and 3,
}  ly compares a fixed reference voltage with the helps stabilize the fesdback loop, Diode ORS
voltage drop acrows current sampling resistor R54,'  limits volugc exoursions on the bass of Q2A,

I a difference exists, the differential ainplifier Resistor R19, shunting the pytlout resistor, served®
produpges an eror voltage which Is proportional to + a8 a trimming adjustment for the programming cur-
this difference. The rehalning componants in the rent flowing through R16A and B, ‘

L]

. . . ¢ 42V :
n"u‘- . . ' u.% (L] E [ }}]
ot ¢ D,‘ 4 ' v
s cr. . .
, _ Ad
! ' '
f, qQn QW . \\
\ ) Lo > ‘ 4 g CUkRENT
‘ : AS SUMMING
' . POINT
LT L _ : ' .
! .
Sui ' on* - mty/ A)

ER

- o1
T

. » - N ’

. oM \ ' — " v i

: ’ REGULATOR - ) : cUnENt B VR
. J y ' . « BAMPUNG, ' & H

. ' . : - T . I SESUTON . : ‘

' ' ROM : ‘ v » . '
g - uvomm: v ) :

', MTCIRCUIT - 3 . , '
o :'Q ) , »
PR ! p '

b .
44 . -+ ® -0

R L Figure 4-4, Constant C.!un'omh Input Olmult'. ,mmpun,-q Schematic
T 2% W;.--i : C , B '
. ‘ 5 ' ‘ﬁy‘ r“)ﬁ ’ ) | 4_‘

www.val@tromcs.com . | : : . -

- -—




' 1

4 4=17 YOLTAGE OIAMP QIRQUIT {Pigure 4-5)

'4-16’ During constant ourment, operation the con=
stant voltage programming resiators are a shunt load .
- across the output terminals of the power supply, If -

the output voltage changed, the current through |
thase resistors would tend to change resulting in an

output curmint change - The. clamp girouit is a retum .

path for the voltage programming current, the our-
rent that normially flowa through the programming
resistors, ' The olrcuit maintaina the ourrent (nto  *

+ the constant voltage summing point (A6) constant,

thus eliminating the error due to shunting ‘effects

~+ of the constant voltage programming resistors, |,

' . FE ;b Ty . S
4-19 The voltage divider, R51, R52, and OR3l,

back biases CR30 and Q10.during constant voltage” -

operetioh, When thia powsr supply goes into con-
stant current operation, CR30 becomes forward
blased by the collector voltage of QIA, .This '
‘results {n conduction of Q10 and the clamping of the
summing point'at a potential only slightly more .
negative than the normal constant voltage potential,
Clamping this voltage at approximately the same

' potential that exists in constant voltage operation,

rdsults in a constant voltags, across, and conse-
quently a constant current through, the current pull-
out reststor (R12), L

4-20 mwmmmummm

4-21 The mixer and error amp!lifiers aml;luy the

' v emmor signal from the constant voltage or conktant

current Input circuit to a level sufficient to drive -
the series regulator transistors, The emitter bias

\ . '  omr

f 1

Figure 4=5, Voltage Clamp Glroult
potential for mixer amplifier Q3 14 established by

1. emitter follower,Q17, Transistor Q3 receives the

verror voltage input from either the constant voltage

, OF aonstant current cirouit via the OR-gate diode
(CR3 or CR4) that 1a conducting at the time, Diode
OR3 s forward blased, and CR4 reversed biased,
during constant voltage operation, The reverss is ‘
true during conatant cwyent operation,

i : '
4-22 The RC network, composed of lC:Ei‘ and R3O0, is

an equalizing network which provides for high fre-

quency roll off in the loop gain response in order to -

stabilize the feedback loop, Emitter follower

transistors Q4 and Q5 are the error amplifiers .

serving as the driver and predriver elements,
respectively, for the series regulator, Transistor

Q4, together with diode CR17, provides a low resis-

tance dispharge path for the output capacitance of
the power supply during rapid gown programming,

-
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Pigure 4-6, 'Mixer and Error Amplifiers, Simplified Schematio

4-5
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4-23 REEERENOE CIRQUIT
¢ 4-24 The refarence cirouit (ses schematic) is a
feadback power supply similar to the main supply,
It provides stable referencs voltages which are
used throughout the unit, The reference voltages
: are all derived from smoothed do obtained from the
" full wave rectifier (OR22'and CR23) and filter capa-
y cltor,C10, The 46, 2 and =6, 2 voltages, which are ,
used in the conatant voltage and cutrent ipput clr~
cuits for comparison purposes,. sre developed
aoross tamperature compensated Zener diodes VR
and VR2, Resistor R43 limits the -current through
' the Zener diodes to establish an optimum blas lsvel,

4-25 The regulating circuit consists of series regu-

D "lating transistor Q9 and error amplifier Q8, Output

voltage changes are detected by Q8 whose base is

NOTE:

’
. LW

81 positions lor diflerent

models are shown below, h
Model ™ 2 ] 1
_saoin | toav | e | soma ] otma ]
_s2020 | 3y 3oy | ot | L0 ]
o, Loszoas Paww 1 ov | o ||
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Pigure' 4~7. Meter Circuit, S8implified Schematic

- voltmeter or an ammetsr depending upon the position

pes

L] a - P N o g by IR
Vo L e
. ¥ . - L s ‘Y:“‘{,H
Y ), P, e e e 1 {

i’ : . ,
cotineoted to the junotion of a voltage divider (R41,
R42) ponnected directly across the supply, - Any
error signals are amplified and inverted by Q8 and x
applied to the bass of series transistor Q9, The
seriea element then alters its conduation in the
direction and by the amount nqoessary to maintain
the voltage across VRL and YR2 conatant, ' Resistor
R46, the emitter resistor for Q8, 18 connaoted in a
manner whioh minimizes changes'in the referenced
voltage caused by variations in the input line,
Output capacttor C7 stabilizes the regulator loop,

4-26 METER OIRGUIT (Plaure 4-7)

4-27 The meter out':ui‘t providea continuous Indicha-
tions of output voltage or current on a single mult}~
ple range meter, 'The meter can be used either as a

of METER switoch 52 on“the front pangl of the supply:

bor

" o
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\ ,0”'
This switch also selacts one'of two meter ranges on
oach scals, The metering clrouit conalsts bastoally
of a selection olroult (switoh 82 and asmogiated .
voltage dividers), a stable difféfential amplifier
atage (QL1 through Q14), and the meter movement,

4-28 The selection cirouit determines which
voltage divider is connected to the differential
amplifier input, - When 82 is in ona of the voltage
positions, the voltage across divider R58, R60, and
R61 (conneated acroas the output of the supply) is
the input to the differential amplifier, When 82 is
In one of the current positiony; the voltage across
divider R66, R67, and R58 (connected across cur-
rent sampling resistor R54) is the' input to the dif-
ferential amplifier, The amplified output of the dif~
ferential amplifier ts 'used to deflact the meter,

4-29' The differential amplifier is a stable device
having a fixad gain of ten, Stage Q11 of the differ-
ential amplifier receives a nagative voltage from the
applicable voltage divider when 82 s in one of the
voltage positions while atage Q13 Is connected to
the 48 (common) terminsl, With 82 in a ocurrent
position, stage Q13 receives a positive voltage from
the applicable voltage' divider whils stage Q11 is
connected to the +8 terminal, The differential out- .
put of the amplifier is taken from the collectors of
Q12 and Ql4. Transistor Q15 1s.a constant current -
source which sets up the proper bias cument for the
amplifier. Potentiometer R63 permits zerolng of the
metsr, The meter amplifier stage contains an in-
herent curren} limiting feature which protects the
meter movement against overloads, For exampls,

if METER switch 82 1s placed in position 4, (low
current range) when the power supply, is actually

delivering a higher ampere output, ‘the differential /h

amplifiers are quickly driven into saturation, Thi
action limits the current through the meter to a pafe
value, . '

4-30 Figures 4~8 and 4-9 show the meter conneg=-
tions when 82 15 in the higher voltage.and vurrent
pogitions, respectively, For the sake of simplicity,

- some of the actual circuit components: are not shown
'on these drawings, With METER switch 82-n the
‘higher voltage range, position J(z). the voltage drop

across RS9 {s the input to the meter amplifier and* -
the meter indicates the butput voltage across the
+8 and =8\terminals, For low output voltages, 82 '
can be switchad to position 1 resulting in the appli=
cation of a larger percentage of the output-voltage
(drop across R59 and R60) to the meter amplifier,

4-31 With 62 in the higher current range position
(Figure 4~9) the voltage drop across RES is applied
to the.meter-amplifier and the meter indicates the
output current which flows through R54, Por Jow
values of output,oumgnt. 82 can:be switched to-.

—————— -

W .

Pigure 4~8, Voltmeter Connections, _
Simplified Bchematic
¥ ' !
[ ] ' ’

Rig»

Ry

Hqu}e 4-9, Ammeter Gonngetlons,
Simplified Schematic « *

\

position 4 and the voltage drop across R§7 and R58
is applied to the meter amplifier,

4-32 QEERATION OF REGUIATING FEEDBACK LOOP

4-38 The feedback loop’ functions continuously to
keep the output voltage congtant, 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 operation and thatithe programming restistors
have been adjusted so thpt- the supply is yielding
the desired output voltage, Further assume that the
output voltage instantaneously rises (goes positive)
due to a variation In the external load oircuit,
”»

4-34 Note that the change mLy be in the form of &
slow rise in the output voltage or a positiva going
ac signal. An ac signal is coupled to summing
point A6 through capacitor Cl and a do voltage is
. coupled to A6 through R10,

4-35 The rise in gutput voltage causes the voltage

at A6 and thus the base’of Q1A to decrease (go*

negative). QA now decreases its conduction and
1ite collactor voltage rises, The positive going error
voltage is amplified and inverted by Q3 and fed to
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!
the baases of series tranaistors Q6 and Q7 via
amittor followers.Q5 and Q4, The negative going
input causes Q6 and Q7 to decrease their condug=
v tlon so that they dmp mors of the line voltage, and
mduaa the output voltage to its original lavel,
4= 36 If the external load resistance is decreased
“to a certain crossover polnt, the output curment
increases until transistor’'Q ‘hegins to conduct, .
During this time, the output ltnge has also de-
creased to a level 80 that ti{$ bage of Q1A is at a

J
'

high pobitiye potential,” With QIA in full conduc=
tion, its’'collactor vQltage decreases by the amount
necessary to baok bias OR gaty diodsp CR3 and the
supply is now in the constant current'mode of opara~-
tion, , The crossover point at which constant ourw;
rent opaeration commentes {5 determined by the
setting of CURRENT control R1G, The operatipn of

' the febdback loop during the constant curent apera=",
ting mode'ls aimijar to that ocouring during con-
stant voltage operation except that the input to the
differential amplifier oompnriaon olmuit is obtained
" from ourrent aumpllng roslatqr R64,,
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] . "BROTIONV - o
\ B _ MAINTENANOR

1

- 81 INTRORUQTION =0 'Por oujput aurrent measuremants, the w
sampling redistor ahould be a four-terminal restdtif,

B=2  Upon mnlhtﬂ;}t the powér supply, the per~ The four terminale are connacted as  shown In

formanioa cheok (Paragraph 5=10) should be made, ' ' Pigure 6<2, In addition, the resiator should bé of
“This oheak s suitable for incoming inspection, If “the low nolse, low temparature opeffivient {loss
* . afault is detected in the power supply while .than 30 ppﬂd’éb) type.and should be Owed at no -
making the parformance: cheok o} during nommal mare than §'% of ita rated power do that ita templbr~
. N\ Pperation, proosed to the troubleshooting proge~ ature riss will be minimized,
: dures (Paragraph 3-20), . After troublashooting and . . p b v

repalr (Paragraph 5=39), perform any necessary ad= L |

justments and dqubn;luanl (Paragraph 5~40), | < OUITUT TERMINAL

Dafore retuming the power supply. to nomhal opera- " S .

tion, repeat the performance cheok to ensure that - ﬁ
LOAD LEAD

~the fault has baen properly corrented and that no |

~ other {aults exist, Baforb doing any maintenance |
oheoks, . tum=op powsr supply, .allow.a half=hour : ,
‘warm-up, and.read the general information re~ : ’
garding measurément teohniques (Paragfephi 5-3),

5-3 GUNEAALMEMSUREMENT TECHNIQUER ., . . "

' ' ! T ; .o ) 0
B=4 _ThWmbindring device must be oqnnected - " GURNNT BAsiFLINO TERMINAYY

' MONITOR HERS

Plgure 8=1, Front l’hml'r'omlnhlconnaouonn' L/ ,,..‘ .'

d

H

across.the ssnaing leads of the supply or as olose. , '5.'::“:' : A
" . totlia output teminals as possible whien messuring ™0 uNgeOUNDED, ; 4 o UL
- the output impedance, transient response, regula~ | POWER SUPRLY iy aasrtivg A UMY ¥
toh, or ripple of the power supply In orderto : REALITON v
achleve validhneasurements, A measurement made ' A o riwas .
¢, acroas the load lpoludul;‘h‘ impedance of the'lgads . 4 o '
tprihe joad and auch'lead.length€can sasily have ~ Figure-5-2, Ouéu Ourrerlt, Méaburement 'holmlque .
an impadance severalorders of magnitude gredter , ' o)y b .

o " thon the supply | mp';d'"':'"'9"“!‘"-“““"’ the ' ‘5-7?’ When uUsing an osciligscope,’ ground gne .
o m_'_ﬂ!:lj ment, : ‘ terminal of the power supply and dun ground'the

vy

* oane of the oscilloscope to this same point, ‘Make

to the +3 ahd =B teminals’(see Pigure 3-2)'oras ' ol ; = ¥ aome
. g . » s her means (power line), Connact both osvillo-
o shown In'Figure =1, The peyformance characteris 800pe {nput leads to the powar supply groudd termi=

:11: l::?oui::d lon:rlrlb:o:r::;;:t:;no:'l‘.ﬂ:?::;an;l- ' nal and check that the oscillostope 18’ not exhi- 4
" nals, Note that whah measurements ae made af . DItinG & ripple or tranaient due toground loops,
' »the front terminals, the monttoring leads sre pon- ' P lok-up, "or }olhor magns. ' '
© nectadath, not B, aw shown in'Pigure §-1, 5-8  IESTEQUIPMENT REQUIRED '
l’nl!t:u to oonnoohtho‘.u_unpuﬂnqludlvlao atAwill , - - _
result in a mepsurement that inoludes the resist~ 58 Table' “1 ts'tha’ ’ : "
once of the leads batwasn the output terminals . abla 5=1.lista'the test equipment required ty,
. : o ' perform the various procedures desoribed'In this
, and:__tl'w p?lnt of o_cmnoat.l'on. . Section, — %

&r 3 ' . 1
b » '
? ‘J ' L] I ‘ LY '
i . ! .
L] r 4

wwyv.yaluetronics.com '
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1 ¥ - N . . B
’ §~5, Tha monltoring, device should be connested:.  *, certain that the case s not also grounded by abme;,
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HRNRTARE A DTS S IV N PSR I 61 A Puniropiok oy .
| REQUIRED '
| TYDE ' OHARAGTERISTION
Difterontial Banumvlwl Imv full sosle -

auluro do voltages;

MODEL

& 3420

RECOMMENDED

ﬂ
!Al }

ahoet 20,000 ohms/volt (min,),

'

, rg In.), Input impedance; colibration procedures o (Boo Noto)
10 megohma’ (min,), - ,
_— » , . t )
Variable Range: 80-130,volts, Equip~ Vary AG input g ammm
Voltage ped with voltmeter nuaurnto ' ' ,
. Transformer within 1 volt, ‘
_ i . oAt
AC Voltmeter | Adouraoy: 2% Banaltlvltw Imv Mensure AC voltages and - Q 4038
{ull scale deflection (min,): | ripple '
, Osollloagope | ) Bennitivitys 100uv/om, lefern' pllplnv translont response QllOA plus
v AN ential input, . wavo!omu \ 1400A phig in,
Osolllator Renge: 5Hx to 600KHx, Acou- | Impedonce checks . ', " @ 2000D
\ ' raoy: 2%. ' ‘ !
] . 1 . ’
} DC Voltmeter Aoguraovrl%. Input resist- .| Mensure do voltages Q 412V

"Repetltlvo ; / Rntoc 60-400Hz, zlmeo rise Measure transient response: | Bae Figure 5~7
Joad Bwitch and fall time, Lo \ .
H ; . . > b '
Resiastor Vulum Beo Paragraph 5-14. Load Resistor = .
- &5%, 75 watts, B
| . " ¥
Resistor , Value: Sea Figure 6=4, 1%, " ,éumn}: sampling - _
1 200 'watts, 20ppm, 4=Terminal, {* ' '
Rosistor '}f’-‘ ?4:!:;;5*1% ) 2 watt non-inductive | Meantire impedance m——
Reslstor 100 phms, 5% 10 wu& Meudro:lmpedanqa ‘ -
Resiqtor', Valuez Bed’Paragraph 5= 50, culuﬂq programming ‘current -
Resistor |' Value: Bee Paragraph §-53, Calibxate programming current ———
. ‘ £0.1%, 5 watt] y . o !
d.’{apaaltor 500uf, 80w vdu.' ' Measure impedance - e e
3 }\. ‘ |
] , _,,:\h
\ B ) /W ! i

" WWW. valuetronlcs com
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»
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Dsocade

i

_q-—

. REQUIRED
CHARACTERIST{CB

Rﬁngau ’0-150_!( (min.). Acou-

" Resistance rpoyt 0.1% plus ) ohm, Make-~,
Box bo!m-broyk contacts,

-~

, ooafflolentl .

RECOMMENDED'
" MODEL

"

Measure programming

7

¢y Nore

. ‘ A ntla!actory substitute for p dmmm- o

tial voltmeter is'to arrange a reference
voltags source and null detector as
.shown Ln Pigure §-3, The refersnée volt-
age soupce is adjusted so that the volt-
,, age difference between the supply being
measured and the reference voltigewill,
' _ have the required resolution for the
. measurement bsing made. The voltage
' difference will be a funotion of the null
¥ detector that is used, Exa Examples of
satisfactory null detactors are; @419A
null detector, a do'coupled osoillosoope
utilizing differentinl input, or a 50mv
’ = meter movement with a 100 division
-3 soale, Forthe latter, a 2mv change in .
. Jvoltage will result in a mctcr deflection
. pf four dlvuenl. - 1’ ‘
ﬂ‘! :

!

¥ \u .;1 cmmb,l .
L Ourd mult bq exsicispd when using an
' elemronlo 4l detdctor in which one
- injut: teominal tw grounded to Javold,
gmundl ops nud“olrculat!ng cumngl. R
: “; 5 . g . . ‘,..,_; \,
: . - . _.""r -i z
¥ ’ \ ‘:‘
’) 4 ¢ ,
ni d , /—\
www.valuetronics.com

POWTR SUPPLY RETERENCE
UNDER TEBT ' VOLTAODE
. ' BOURGE
. p o 00
¥ ' ' - 1}
k VWA “ ¢ » A
" f toan
N
. | i X

Pigure 5-3. Differential Voltmeter Bubstitute,
Test Betup

t

‘w

6-10 PERFORMANCE TEST .

5=11 The following test can be used aa an in-
coming inspection check and appropriate portions
of the teat can be repeated either to check tha
operation of the instrument after repairs or for
riodic maintenance tests. The tasts are per-
ormed using a 115Vac BOHz. single phase input
power souraga. ' If the correct result is not obtained _
for a'partiouler check, do not adjust any oontrola;

\ proceod to u'oublenhootlnq (Paragraph 5-28).
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§=-12 CONSTANT VOLTAGE TESTS ~ . ' oy
- - Lt thi .

513

POWER SUPPLY
oad as followns UNDCR TL8Y

5=14 VOHBQM

o ! ‘
" a, Connaot load rentator aoroan roar. output ﬁ 0

mrinlnalu of supply, Ronlutor valuo to bo ap : 7 \ ' ‘
: - BRIATANDE {0kl

followns ' , . | money o,

Modol oy 62000 62010 62028 6200 mg || [TTEm Y

Jaalstancd AOlma) 53 13 Ea » 48 | s1018 "o
b, Connoot difforential voltmator acipes +3 "3 N L ’

and =8 toyminals of supply ebserving comaect polar~ 1 . .

ity, __— . , .
o, Bat METER switch to highest voltage A ( : [r——

range (and RANGE awitch to 40V for Model 620RD) VOLTMETER ‘
and turn on supply, ‘ b
d. Adjust VOLTAGE oontrols until front panel o w
: mater In lonmﬂ“ otly tho maximum rated output , ‘
voltaga, /

"
o, Difforantia) voltmetor ahould indicate . : .
maximum ratod ‘outpué voltage within &2%, Figure 5=5, Load Regulation, Oonltant!Voltugo

5-15 Gprrent, Wd an follows: " c\.J

_— . b, Tum OURRBN‘I‘ controls fully olookwlse.
Conneot teast setup shown in Figure 5-4, © @, Bet METER switch to highe Jt current range -
b. Tum CURRENT controls fully clockwise, (and RANGE switoh to IOV for Mode$'6200B) and tum
o, Bat’METER gwitch to higheat current range  on aupply.
(and RANGE switch to 20V moda’ tor Model 6200B) » . ‘Adjust VOLTAGE controls until front panel
and (urn on sypply, meter lndioabu exaotly the maximum rated output
. d, Adjust VOLTAGE' oontmlu until front pansl ourrent,
mater Indicates exactly the. maximum rated output o, Read and record voltage indicated on dif-
current, ‘ , » ferential voltmetar, : K
o. Difforential voltmator should read 1,5 & * f. 'Disconnect load resistSrs,
0. 03 Vda, * g. Reading on differential voltmater should
: not vary from reading recorded in step e by more
"o than the following:
MooeL no. [—PUAIAIct QUGS Modo] No, 62008 62018 6202H 62038
::gt:: : [ Variation (mvdo) 48 nl'.6 &8 ) &S5~
iy "l v | ot ¥ 5-17 Ling Requlation, To dhaoktho {ne rcgulatlon.
: " proceed as follows: -
305 DR TAL / a. Connact varlablo auto tra sfomer
between input powgr source and power supply
- "‘U% . power input,
: ? b, Tum GURRENT controls fully clockwise,
c. Connect test setup shown in Pigure 5~5,

- d. Adjust variable auto trannfonner for 105
\ » VAC input,
e, Bet METER switch to highest voltage
range (and RANGE switch to 40 V for Model 6200B)

Figure 5-4, Output Current, Test Setup and turn on supply,
. | & Ad]ult VOLTAGE controls unttl front panel

- meter Indicates exactly the maxtmum mud ou;put
5-16 Load Ragylation, To check constant voltage voltage,

1
B

load regulation, proceed as faollows{ g. Read and racord voltage lndicatoch dit-
. farential voltmeter, .
a, Connoct test setup as shown In h. Adjust variable auto trannformer for 125
Figure 5-5, ' VAC {nput, _ \ ;

&

‘'www.valuetronics.com -,
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4 PReading %n differenttal voltmeter should
not vary from reading recorded in atep g by more

than the followtngs ' > T
Mg_dﬂ_un._, 62008 6201B 62025 4204p
Variation (mvde) a8 k6 I
5-10 Riople and Nolss, : To check the ripple and

]

nolse, procesd as follows:

¥ ! 4 - ‘ ’ IF’K‘, -J. . |
"0, Refain-test getup useg.for previous lin
regulation test except connect
,output terminals as shown in Pigure 5-6, .

L

, b, Adjust variable auto transformer for 125
+ VAG tmput, v, ¥ 0 R
o. Set METER switoh to highest cument range
(arid RANGE awitoh to 40V for Model 62008},
d. Turm OURRENT controls fully clockwise

-+ and adjust VOLTAGE controls until front panel meter.

indicaten exactly the maximum rated output ourrent,
.o: e, ,AC voltmeter should read lesy fhan
.20mv. N N . ! ' oo

. ﬁﬁp

Figure 5-6, Ripple and Nolsg, Constant Voltage

v, 5=19 sie [+} To check the
' transient recovery time proceed as fqllows:

a, Connect test setup shown in Pigure 5-7,
b, - Tum CURRENT controls fully clockwise,
o, fBet METER switch to highest current
range and tum on supply,
d. Adjust VOLTAGE contiols until front panel
meter indicates exactly the maximum rated output
~ qument, :

wWw.vaIuetronics.c':om

voltmeter across

‘ o
I ‘" NOTES)
) (=== v THIR DRAWING SHOWS
; . oL | ‘A QUOGESTED METIHOD
. ' I
|

v ! ) Y, K
' @, Olose line switch on repetitive load / -
switch setup, o ,
£, Adjust 25K potentiometer until a stable
display {s obtained on oscilloscops, Waveform
should be within the tolerances shown in

. Pigure 5+8, (output should return to within 10 mv of
original value in legs than 50 mioroseconds),

SUFPLY: S O40ILI0S00M
NODER YEIT : § 1%0
7o & \Y
0 — 0
!‘ ¢ : |
CONTAOT PROTECTION L |
NEIWORE | i:’l ‘
AP bW ' »
00V oioTE ¥ 'ﬁ .

OP BUILDING A LOAD
FWITCH. HOWEVIA,
OTHIR METHODS COULD
BE USEDy BUCH AR A

SWITCH AMB B AMM,
S00V, 250W (NOT 1100w}
3, UBE MEIRCURY RELAY)
CLARE TYIE HGP j00) OR
WL TR N6,
3. UL WIRE WOUND mm‘-

—— W MODSL NO, -Tm,
G ‘ 1)
S0 | 3 o) HHH 3 »
s2018 1 .1 . 43048 ] "
s | odo b 2| | sen 10 )

Figure 5-7. Transient Reaponse, Test Batup

seciios
|" ”]

a

UNLOADING TRAMSIENT LOADING TRANSIENT '

Figure 5-8, 'l‘ran_llont Ruponu‘. Waveforms
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5=20 QUTPUT !MPBDI\NOB ’ : The olomutormqunnoy inequivalent to f in the

equation, The output inductance should be less
5-21 'To chaok the output fhpedance, pmoud ass . than 20 mlamhcnrm.

- . ftollowss '
. . NOTI!
" - a, Gonnact test. setup shown in quun -9, :

b, Set METER'awitch tomhut voltage . : The equation anpumes that Xy, is

/range and turn on supply, ‘ , . muoch greater than Roy¢ and thnr\
c. Adjust VOLTAGE controls ugtil front panel ' fore X, = th'

mltl:ni reads 20 volts (5 volts for Model szoan Jup=~ ' T

s plies),
. d, Bat AMPLIZUDE control on Onotllator to s~ 5-24 CONSTANT GURRENT TBBTB
\ 10 volts (Eyn), and FREQUENGY control to 100 Hx, .o
e, Record voltage across outpit terminals of 5-o,25 mn.nmhnm. TP check the toad regula-
n, pmcud as followmt

' the power supply (o) as {ndicated on AG voltmeter,  tl
o f. Caloulate the tpug Impadance by the \ ] '
following formulay="=" » . a, Oonm_o uu ub.lp as lhown in

EQB P‘gm 5=10, L
Zout Ein -Bo ' ' b 'rum VOLTAGE oontmll fu[lv,cloo}mln.
' / g Eq = rmy Voltage across power supply out-. R switch to highest current .
' ' . put ~'put terfginals, ' . range (ar}d MGB lvmnh to 20¥ for Mode) 6200B)
‘ _ R= 1000 ' and tumn on gupply, -
Ein= 10 volty d, Adjust QURRENT oomrol until front panel
g. Ths outpyt lwwdanca out) lhould bo maeter reads exactly tho maximum ratéd output’ outw
less than (¢ 020 olms, , rent,
- h, 1Ustng fobmuls of atep f, caloulate output e, Rend and record Wltﬂcﬁ indicated on t\lf'
’ , impedance at frequencies of 50Kc and 500Ko, ~ ferential voltmeter, ‘
* Values should be less than 0,5 ohm and 3,0 ohms, - f, Bhort out load mllntor b? olosing switoh
respectively, ‘ . 81,
. . . : > , 9. Reading on dl!fomntlul voltmaur should
. ’ . not vary from reading recorded in step e by more
\ ' VOLTMETER L~ VOLTMETER than the following: :
4 ¢ 1w § Model No, . 6200B 52018 62028 6203B
‘ OIATEL T fDICATES Veriation (mvdo) 40,70 0,70 40,850 £0,575
' 990 ogQo . L e .
/ ' \ POWER BUPPLY ‘ DIFTERENTIAL
- ( ) \ S ‘ . UNDEA TE8T C . VOLTMITER
| ' Ky T "
. T L . ")
X N game ] | . fod L3
+ oo . '_'}tg ., - .‘
m 500 MPD ' "
|.~“J W #'1-' R i N
j 00 OHM | . , '
¢ ' ¢ '
Figure 5-9, Output Impedance, Test Setup

! o~ | MoDEL N0, WW’T—

: . I\ 42008 1 1 '
& 5-22 OUTPUT mnug'm:ca , L BN I S A -
- 61038 1, 0,80
6-23 . To cheak the Butput inductance, repeat steps _ ) '
a through f at frequencies gf#f0Kc, 50Kc and 100Ke, ,
. : Caloulate the output indy€tarite (L) using the fol- ' e~y
- 4 \ owing Yormulas Figure 5-10, Load Regulatlon. Conatnnt Current
“""\ Le 8l (goe Note) - 4. |
n f P . {‘,.' .
.< o ' ) . - . ’ ’ e
!"' B o 4 5-6 .

-
. . ‘ 4 A - .
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i S-m
tion prooesed as tollavm

'lb chack th& line regula=-

a, lmlln mt utup shown ln I’lquu 8=10
leaving switch 51 open throughout test, '

b, Connect variable auto transformer
betwaen lnput power source and powor lupply '
power input, &“

o, Adjust auto tra ormor for 108 VAO input,

d., Turn VOLTAGE contrbls fully clockwise,

. o. Set METER switch to highest cumrent .
' ,range (RANGE switch to 20V for Modol 62005) and
© ¢ tumn on-supply,

f,: Adjust cumm controls unii front panel
" mater undl exactly the maximum rated output our=-,

rent,
- ' Read and Aﬁoonl voltage mdloaud on dif~-
hnntlal voltmeter;
h, Adjust variable auto transfoemer for 125
© YAGinput,
1, Reading on differential voltmeter eheuld
not vary from reading uoordod in step g by more
,than the tollawlnql e

mbn zmn szozs 62038
Variation (mvdﬁf‘f ]}20

k0, 4b M0 0,650 *0.275
§5=-27 Blﬂ!ll.ﬂnd.ﬂﬂlll. 'l‘o ohock the ripple and

noln. proceed as follom: '

L

9 a, Gonneot test setup nhown in quurt.s -11,

' : '

MODEL NO, Al

61008 | 11 . Al

. POWER BUPHLY s2008 n 1
UNDER T8 s2018 T 1

61038 [] 0,40

035 ’ :
o L]
' AQ VOLYMETER
¢ o'y
il'
. Q9.
. / N
Figure 5-11, Rlpp'lo and Noise, Gonstant Cument
“ . R .

' h .
b, Rotate VOLTAGE controls fully clockwise,
c. Bet METER switch to highest oumrent
range and tum on supply.
d, \Adjust CURRENT con
meter indicates exactly the ma
current,

ll until front panel
um rated output

"'I

www.valuetronics.com

* should suffice to {solats a fault to a

o, ‘l‘urn ranb\o uwl{wh on AO voltmeter to 1 mv

position, % ' .
f. The AG voltmeter should read as followa:

Mndﬂ_ﬂn._’ 62000 6201B 62028 62038
Rvdlnq {mvao '

0,80
-2 OWNZGOTING .

0,580 1 0, 250

. ﬁ/
v,

5=29 QComponents within Hewlett=-Packard power
supplies are conservatively operated to provide

“maximum rellability, In spipe of this, parts within
a supply may fail, Usually the {nstrument must be
immediately repaired with a minimum of "down time"
and a systematic approach as outlined in succeeding
paragraphs oan greatly lln(pluy and speed up the
l'.pﬂu'. ! ' []

5-30 'TROUBLE ANALYSIS

-:u mm]. Bafore attnmptlnq to troublo shoot
this instrument, enaure that the fault ts with the
instrument and not with an assoclated circuit, The
performance teat (Paragraph 5-10) enablgs this to
be determined without having to remove the instru-
ment from the cablnot

5=32 -Once it 18 dmﬂnlmd that the power supply -
" 1s at fault, check for obvious troubles such as an
pen fuse, a defective fowqr cable, or an input
power failure) Next, remo the top and bottom
covers (each held by four retaining sclews) and in-
speot for opan connections, charred components,
etc, If the trouble source cannot be detected by .
visual inspection, follow the detailed procedure
,outlined {n succeeding paragraphs, Once the de~
' fective component has been loanud by means of
" visual {nspection or trouble analyais) correct it and
re=conduct the performance test, If a component is
» replaced, refer to the repair and replacament and
adjustment and calibration paraqraphu in this
section,

5=-33 A good understanding of the principles of
operation is a helpful aid in troubleshooting, and it
is recommendad that the reader review Section IV of
the manual before attempting to troubleshoot the .
unit in detail, Once the principles of operation are
understood, logioal application of this knowladge
'‘used in conjunction with the normal voltage |,
readings shown on the schematic and the additional
procedures given in the followlng paragraphs
omponent or
small group of components, The normal voltages
shown on the schematic are positioned adjacent to
the applicable test points (identified by encircled
numbers on the schematic and printed wiring
hoards). Additional test edures that will aid
in uoleum troubles are as follows:




8. Reference oiroult ohpok (Paragroph 5-35) nal Is' qroﬁnd"id.

This ofrcuit provides critical’operating voltages :for: b, Tum' nt-punal VOLTAGE and OU.RRBN‘I"‘

the supply and faults in the dircuit oould. atuol‘. *he g oontroll fully ‘alp gkwlh (maximum),

overall operation in many ways., I _ rn-:z power supply (no load connected),
b. Feedback loop checks (meaph 5-36). v ml inltruotod ln 'l'ablc §-2.

6. Procédures for dealing with common '

' tmuplon (Parngruph 1537}, v s-:uf‘ Gentrally. maltumotlon ol
0" \ the. féedback olmultm indicated by high or low oyt~
5=34 The telt polntl referred to throuqhout the !ol- "put"’%m.ml. It one bf these situations odour, i~
lowing procedures are identified on the scheristic  conndot the load and'proceed as lnltmotcd in
disgram by nnolroied numbers, ) ‘ram,,s -3 on,'l‘ahlo 5-4, L S s
: ' ' : o , b VR
5-35 Referenge Cirouit, v L p-ﬁ \MMHMM' 'rablo 55 1ists the symp~

8. Make an ohmmeter chiack to be aettatn - " ‘tosis, ,cheoks, and probabje causes for common:

that neither the positive nor noqauve oltput temmi=" * troubles, . L . \ :

13
., " A :® 4 |
' I J S N '

Téble §-2, Referqnte Cikbuit Tmubielhootl_ni‘ y . k \\‘ -

METER

seer | NORMAL
GOMMON'

INDIGATION
6.2 & 0.3vdo
6.2 & 0.3vdo
12,44 1.0vdc

IF. INDIOATION ‘ABNORMM.. TAKB 'I‘H!B ACTION

Check 12.4 voit blu"o;_ VR1

‘ C!iook' li'.«l':'\goltbﬁlorvﬁz' P o

'3 +8

_ v . :
Check Q8, Q9, CR22, CR23,,010, . '

* l
[ . ' ! ke ] .

Table 5-3, High Output Voltage Thoubleshooting

"' * PROBABLE GAUSE '
1 | voltage between +8 andAs. | ov to+0.6v | s. Open strapbetwean'A7 snd A8
K o S . b. R10 open .
B 'More negative than 0V Proceed to Step 2. k |
re— . .
2 Voltage betweeh +8 and 12 | Less pbsitive }hun +2.0v .| a. QlAshorted . ‘
' B b. Q1B open ' '
. . Y o, R3 open .(
'y +2,0V, to +3.8V i Proceed to 8t¢p 3.
™y Voltage bet\yé'en +8and 19 | More positive than -0.7v" | a, Q3 lhorte‘d _
o { : b, C5 shorted
| " MQE negative than =0.7V Proceed to Btep 4. '
4 | voltage betweet 32’and 23, | Ovorhegative 2.’ 6 and/or Q7 shorted.
- b, CR11 shorted -
More positive than 0V a, Q4 or Q§ open
f ‘ : b. R34 or R30 shorted or low
_4 : . {glutance.
— - SEREE EEEEEE -

[ F v ‘
. y
v
. . . S /
. '

5-8 S »
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' v : . 1

¥ o
step | mpasuRe | ' RESPONSE . PROBABLE GAUSE
1 " Disable Q2 by &luco}a-, Normal outpui voltage. ' ) a. Conatant current cirouit '

foulty, check CR4 and Q2A

) Table '5~4, Low Output Voltage Troubleshooting .

* . . : _ ' for short.
= ' v b, R16 or Q2B open,
‘ » Low, output voltage. Reconnect CR4 and proceed to
: E ‘ ' Step 2. P
2 Voltage betwoen +8 and AG, More neuuiive thonov. | s, Ope;l ntruxi AG~A7, | ﬂ
’ OV to 40,8V, | o. Chagk R10, C1, or 02 for
. ' : : ' iuhort.
' 3 L 'Volbaqe b'eé\;reen +8 and 12, Moro ponmvo than +3.0V,) 8, QlA open,
| S L b. Q1B or R3 ahorted.
! : v [ +2Vito +.V. Proceed to Step 4. |

RN L} ' Voltage betwsen +8 and 19, \Mqﬁe negative than -0.7V. | a. Q3 open.

b. R33 shorted or low,
¥ | More positive than ~0,7V, | o, QS shorted, i A
' ' .y ’b. Proceed to Step 5. ¢ i
5 Voltage between 22 and 23. Mbre negative than 0V, 1 a, R open. | ’
, e : . ;o b, Q4 shorted, ]
., | Moxe positive than 0OV, 8. Q6 and Q7 open. _ |, ;
! Y q
M }
+ ‘1
.. ' Table 6-5: Common Trohbles - /E -
| BYMPTOM | ' | CHECKS AND PROBABLE CAUSES ° 3
‘ . : e ———————_— . : ]
m;h ripple a. Check operating setup for ground loops, - : . 1 b,

S b. If output floating, connect 1uf capacitor between output and ground. i '

¢ a. Ensure that supply is not crossing over to constant currmt mode under . } :
loaded oondluonl. _ oo "

' Poor line regulation .8, Check reference olrcuit (Paragraph 5-35), * -

b, Chack reference ofrcuit adjustment (Paragraph 5-54).

Poor load requiatlon ‘ a. .Measurement technique. (Pamgmph 5-&6)

(Conatant Voltage) * b. Check the ragulatlon oharaoteﬂlucl of Zener diode VR1 as follows:
: (1) Connect differential voitmeter across VRI,

(2) Connect approprinte 1oad resistor (Ry). givén in Figure 5-5. across
(+) and (=) output terminals,

(3) Perform steps b through f of Paragraph 5-16.

(4) If the differential voltmeter reading varies by more than 1.8mv,
replace VR1. . ' v ™~

~ @, "Ensure that supply {s not going into current limit, Chuck constant cur-
rent input oirouit, -
o

www.valuetronics.com | | : .
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Tabla 5-8, Common Troubles fcannued) ' ’

4 +
! - 3
aYMPIOM - ( | . GHECKS AND PROBABLE(GAUSES
| - by .
Poor load regulstion 8, » Ghook the rogulation characterlstios Q Snnmfdloda VR2 as tolloml
{Constant Currant) (1) Connoeot differential voltmeter acros
| , (2) Connect appropriate lond raaiator (Ry), given in Figure 5-5. acrons
. , ‘(+) and (=) outgut terminals, -
. (3) Parform steps b through f of Paragraph 5-25.
“r {4) If the differential voltmoter ronding varias by more than the tollowlnq:
roplaco YR2¢4
62008 62011 62026 | 62008
1.2mV 1.8mV 1.2mV 4mV
b, G19, 020, snd GR34 leaky, .
g, Ghock clamp clroutt Q10, CR30, cnal. and CR32, - o ,
d. Ensuro that. supply is not qolnq into voltaqa llmlt, Cheok oonatant volt-
. 8go Input olrouit, ' ' .
Osci)lates (Constant 8. GCheak Gb for opan, sdjustment of R0 (Paraqraph‘s-sti).
Voltage/Constant D ‘ - ; '
Clrront) ! -
Poor. Btai:lllty 8, Noisy programming resistor mo. ’
fConstant Voltago) b. ORI, CR2 leaky. s . .
g, GCheok R1, R12, ,Rl!! 02 for nolso or-drift, .
' d. Btaqe’Ql dafootlvo. . ’ '
Poor Btabiltty | Nuf}y amming rostator R16. ' '
 (Constant Gurrent) b das. R, C2, O3 leaky, ., : R
‘ . . c. Check R18, R19, R2p,'R21, C3, tor notse or drift. '
- d. Btage Q2 defaqq#e. . ’ '
* ’ \\ ul ’
’ , ‘)/'Jl ' ,

A Tablo b-ﬁ. Belp‘ct Bomlconduator Charaoterlution ‘ :
REFERENCE , ' " BUGBEBTED
DESIGNATOR | | ommc'rtms'rrcs , & PART NO. REPLAGEMENT -

m E———— N " - M " ) :
Ql,2 Matched differontial amplifier. NPN 81 Planar. 1854~0229 2N2917 G,E.
70 (mln ) hpr o= 1mA. ch- V. Igo 0.0IM . '
@ vaO'svl t [ ’

'v_ ': J L) LJ .

4 PNP Igax= 0.1mA (max) @ ch- QOV. 1853-0040 2N3741 Motorola '

. VpE= 4V, N ' N “

" b o e B
Q6,7 NPN Power hps-Sﬁ (mln.) Q@ Ig-4A. \bn— 4V. 1064-0225 4 2N3055 R.C.A,
CR1~-5, 20, 51, rectifier, zoomA. womr 1901-0033 ‘| 1N4850 Bylvania
30, 32 | - S . N
CRS, 9,31 81. diode, 2,4V @ 100mA - 1901-0460 | 1N4830 G.E. A
or11,17, | 8t. reopitier, 500mA, 200prv 1901-0026 | 1IN3253 R.C.A,
22-25, 34 C B : .
CR26~29 81, rectifier, 900mA, 200prv. T 1801-0327 | ING0SS G.E. ,
\ 5-10 . ;
L . ' Y,
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&-30 WMBMQBMRNI . spacinl oharaotoristion of selected somiconductors,
' L * If the device to bo replaced ia not listed in Table

§-39 Beforo servicing a printed wiring board, refor 8=8, the standard manufacturers part number leted

to Figure §-12, Bettlon VI of this manual contains ' in Beotion NI le applicale. 'Afte Incing o semi= .
a list of replacenbla parts. Bofore replboing o semi~  condubtor device, refer to Tabla 5~7 for ohacks and -
oonduotor device, refer to Table 5-6 which listé the - adjustmants thot mpy he.necessary, : .

¥ - UL } :

. Excensive heat or pressure can lift the copper strip from the board, , Avold damage by using 8 °
Jow powsr solderingiron (50 watte mnﬂmum)\mroumx these insfructions, Copper uu'tmnfu
C +oft the boird ahould be cementéd in pjace with & quick drylog nostate base cement having good
"~ electrical insulating properties, ' - . / S '
A break n the' copper should be nﬂraﬂ by soldering a ahort length of timed copper wive © | -
noross the'break, Ny o o - .
"' Use only'high quality,rosin-coré solder when' repairing etohed clroult boards, NEVER UBK
+ PASTE FLUX, After soldering, clean gIf any excess flux sl cout the repairedl area witha, -
+ “high quality electrical varaish or Ip:nque » A b -
, s : ) v, o Voo i LIS B ety
When replacing components with multiple mounting pins suchastube sockets ‘slactrolyti -
oltors, and ﬁuguntlommu, it will'be necessary to lltt,;,ggch":!plnmllﬂxuy, :vorlclnc pmm
| - components several times until it 18 fres, SRR ST ,
" WARNING: X the specific instraotions' outlined in the steps below regarding etohed eircuitboards

without eyelsts ‘are not followed, extensive damage to the etched pircuit'board will result, . X

\

N L, .Apply heat sparingly to lead of component 2. Rehoat solder invacant eyelstand qulokly

HERE truding lead,
' Apply molder * o g

using.a pair w o
o“oynq_upuauuuhutnlnk'. : ‘,f

/ '?mPrt:cedqi;euuubd}nUpliolﬁonlyﬁmuhmmonwolropulr. It 18 not used within .
* the factory. ' . .

o (r_.. 't , ’ \

h .
. \

. I-’lquro’ﬁ-ﬂ. Bervicing Printed W}rinql!oardq'_ B !

| i E 2
b : J

' . . ] ]

ww.valuetfonics.com  en o

" tobe replaced. It lead of component passes . _insert a amall awlto cleaninside of hole, . 1)
.. through an ayélat . : +If Hole does - L
O « in the eircuit: sl not have an CONDUCTOR
. board, apply : eyelst, in- \.r
' heat on com-#. &, sort awl or ¢ .
~ ponent side & #57 drfll .
" of board, It .\ from cbh~ .
" lead cf gom- .i'.s " :‘uctor'ltda ' .
mn ots R b ,' Md. . :
not pass through an v g ¢ v ' - i .
| cvelets maply Hoat to conductor side of board. ¢ Hold partagalust bourd (avold overhenting) y |
3, Bend cle ‘ D g ind soder leads, e
 Bend ¢ nnunnedlm_lo_nnwput‘l Apply hest to compo- m T~
: 1y nent leads on correct ,
ofde of board .+ ' - :
. ;I “Ommnﬂd QL G aeccsrersrersiirie s ‘ S
rh ﬁ# . in step 1, : Ct
. - DR ENEE | N »
+ Inthe eventthat either the circult board haly been damaged orthe convehtional method 18 imprac- N
'~ tical, use method shown below, Thisis especially applicablefor circult boards without eyelets,
, L . o © 2. Bend protrudingleads upward, Bend lend :
‘- i Hlil' Clip hndulhovrn hqlow. . _ . of ma B‘Ot%li\:! @: L m i
— CLIP oy Elp:-‘ ) 4
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£ '.J'_‘ - :t' F I

' !" l o .-,‘?f‘.‘ fery s ‘»‘!
. i . b i
e b A ..‘,Lmmwawmmm#umhmmmmwwﬂmwm
N N ' r! . . i
g i iR ._;r,' ) " r
. AL ¢ ' v “L , 'l"’ ' . ‘. '| 1 ] | ;
quzlp nm.  Ghookn and Mluutmuntu Mtcr Rnplnonmont of Hnmloongluotor Davicas '
Y " v , U
' REPERENGE |, - ruucﬂow" i
: ',{E\ ! l s !' -}- v &
o) I Fonuumt voltage (OV) - * ] . wm=s
ine nnd lond rooulqglon. :
1 t 1.
N 3 Zaro olt output,, - N :
|9, ., .Oonmnt ourront; (o)™ : “-‘ -\
: x . Jine ahd lopd, rooulutlon‘. . -
NN Y  Zoro current output,
62,04,Q6 .| Mixor and amoramplitiors: " OV toad ragulation, ov | mao
o : . T - transiont responne; GO -, ,
' bt load regulation,, H_-..*."i o )
"] Q607 ,Borlos rogulator , | r--rc\'l-‘iond-‘i"oaulutlon. L © e
Qn,Q9 Rofp:;qnoo rogulator - - . f *llotomnao cirouit l!no SRR 111
1 R : ~‘regulation.’ -, oY
d : v ; POTAI
| Q10 .pmmp oiroult | o . co load ragulation, ——
BV {1 Ql1-Qlb ‘ Mater circuit ' . Mator r.erq. Voihnotor/ nca.,"m'z.il}'so
IR ‘ B nmmptaf‘ tracking, A
' CR1, 'CR2 Limiting dioden OV lond ;aqulatlon. R J L vemmm N,
CR3, CR4 | OR-gate diodos S GV/GE lpad regulation. oo
. CRS ' Limlﬂnh diode K GC It;&yl njqqu'l:ntlon_.’ | . r --;J’-f}g;;"
’ EEE . o d
' cho, CR9 Forwjd bing regulators - "l Voltage across cach ' ° v
t o ’ PN diode 2.0 to 2,4 volts, ‘}_: '
: CR22'., CR23, Rectifier dicdan -/~‘~—- Volouwo lc’ro‘up apprapri= '-." PR
cmaq,om2s, |+ -, 0 - ato fllter capacitor; Coa
CR20,CR29 ! Lo 'y '
" CR34 ‘Protbotion diode 4 Output voltage _ . ==of
q = ‘. . ~ . b R}
VRl ; Popltlv raferonce yolmoo ' Ponltlvo roforonéu volt~- " - v
| . tﬁ 1 ) .. \ ago (+6:2V), \ |
; VR2 l;lnq {vo reforonco voltage Nogative roferonco volt- Sl
3 , age (~6.2V), ’
' ‘\ ! YA Y I
) / |
WA '
! | , Lo '
-4 ” , [
, J ! .
.“ f: ‘ al ‘(u ' ' '—) /’-
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§ -43' Pmuqed uu follows’ m zoro moten .

AL AL RN IY

Tablo 5-0. collbratlon Adlu\l\&( 7( ary

5-40 ADELEIMEMD_QGLIBMIIQH. S

5-41 Ad]Jntment and calibration mny be requlr‘d '
after porformance testing, troubleshooting, or repair
ond roplacement, Porform only those adjustments

- that affect the operation of the faulty olrouit and no

others, Table 50 summarizes tho adjustments and
oallhmtlonu oontklnod in the following paragrap hi.

; 5-42 MBTBR ZBRO

) .

n. 'mm off lnatmmont (uttor it huu ronohod
normal operating tenfperature) and nllow 30 saconds
for-a)l oupnolborn to disoharge.

b,  Insert shurp pointed object (pen point or
awl) into tho small hole at top of round black plas-
tlo dlao locatod diraotly below moter face, ©

gztuto plastic diso olockwise (ow) until
mcter toads zero, then rotate cow slightly in order:
to free adjuatment acrow from meter suspension, If
polnter moves,, roepoat stops b and o,

' 5“44 VOLTMB’I'ER TRACKING -«

5-45 To calibrate voltmutor tracking,
follows:

.

. .

A ¢ -

et g -~ [

8, 8ot METER lwltoh to highast current poni-
tion ‘and, with supply on and no losd connected,

. adjust RE3 uintll front panol meter reads zero,

vy }' i
~ ADJUSTMENT OR oauniwrlon ‘ 'PARAGRAPH cpn'r'gibr. DEVICE o~
MoterZoro® T I L
Voltmotu-momnq ' bedd  R@ondR7z "
a)\mmutw 'rmoklng | ' . Tm REG . . -
| "Zoro" Volt Output ' N | T _ RG or RO
mcurmnt B 550 my .
' - g'zémn Om‘mtﬁutl ,[ ' 5-52 *  R25orR20
‘| rcurfent* Programming Curredt: 5-63 O Re ‘
Roforance Olrou Line Voltage Mustment X=d RAG .
, Trqnnléfit Roapolx'nl'é‘ - - 5-66 30 ' .
' — ' . , —
. | x \ ‘

F

b. GConnect differantial voltmeter across sup- .

ply, obnorving dorrect polarity, '
¢, Bet METER awitoh to highest voltagerange

» and durn on-supply, Adjust VOLTAGE control until

~ difforen
rated ou

voltmater roads exaotly the maximum
t voltage, ,'.

" e AMMETER m'bxx;m

d. Adjust R72 untll front panel meter ajao .
lndloatu mnxlmum rated output volu:go.

6-47 To calilrate ammeter tracking pronood an

.tollowm

a. Repdat xtnps a thmuoh o of Paragraph t
6-185, .

b. Adjust R56 until I'mnt panel motor lndl- .
cates exactly the maximum rated cutput current,

§-480 CONBTANT VOLTAGE |PROGMMMING
CURRENT

.

'5=49 To oslibrato the zero volt programming'socu~

raoy, proocod as follows:

I T
! Y3




(,\," a. Conneact, dlttorontlng voltmetor betwoeh +8
" - | and ~3 tormina}s,
b,. Short out voltage controls by conneoting
‘Jumper batweer\tarminals AG and =8,
; o 0. Rotate OURRENT controla fully olockwiae
and turn on supply,
d. Observe roudlnq on differential voltmeter,
\ o, If it is, more positive than 0 volts, ‘shunt
g Feelstor RG with o decade reslatance box (106K min),
1 " * £, Adjust ducade resistance until differential
voltmator rends zero, thon shunt 6 with residtance
" value aquol to that of the decade resistance.
' ¢. If rending of step d in morae negative than
0 volts, shunt resistor R8 with the decade rosist- .
' ance box, '

1

. . - va)tmeter reads zero then shunt RO with a resint-
ance value &qusl to that of the daoado hox.

t

v 5-50 To calibesto tho programming cun-ant. proceed

o a8 follows;

‘
{ .
{ minals =8 and AG on rear barmrier strip, -
. b. Disconnact jomper betwaeen A7 and AB
' {leaving AG and A7 jumperad) on rear termlnal har=
: rier atrip.
» @, Connectadoecadoresistance inplaceofill,
d, Connooct differentisl voltmaeter hotwaeon +8
. ond -8 and turn on supply.
' C o, Adjust decade resistance box go that dif~
ferontial voltmeter indicates maximum tod output
voltage within £0.4 volts,
b . ) f. Roplace docade reaistance wlth{enlsbor
! of appropriate valuo in R13 position,

Connact a 4K, 0,1% resistor batwaon tor='

v

5=51 -CONSTANT CURRENT PROGRAMMING

OURRENT

-52 To calibrate the zero current pmqrammlnq/
accuracy, procoed as follows:

v _ / s, Connaot differential voh.n&etor l;etwnomB
b and -8 terminals,

5

on¥ Birn on supply.
d., Obsorve reading on differontial voltmotor.
/ o, If it Is more positive than 0 volts, shunt
qz:intor R25 with a docaderoaistangsbox (105K min),
{, Mjunt decade resistance Untll differentisl
. voltmater 'pero, then ahint R26 with resistance
i \B equal to that of docade rosistancd.

' g

' lw\ ! | .
! S o '

-

.. 4 . ._ . '.
www.valuetrenics.com

h, ,Adjuit decade roplutunoo until difforential

b, Bh rrent controls by connaoting
jumper between, torm ln Al amd AB. :
¢, Rotste VOLTAQE controls tu;y clodkwiso

g If mndlnq ol atop d 1s more nogative than
0 volts, phunt rosistor R20 with decade resisténoe,

h, Adjuat decade resistance until differential
voltmoter roads xero, thenshunt R20 with resistance
‘value equal to that ot’dnoudn 'box. ' \

»§=53 'ro oallbratq the proqrammlng aurrent. prooond .
LT tollownl ' _ .
a. Connect powar supply as aho)vn in Figure
R 5-4,
b, Remove ntrup between A3 and M (leaving
A4 ond AS jumpered).
0, Connact g 1,6Kn, (760 for M
0.1% rhalstor batwaon Al and Ab;
d. Connaot deoode raesistanca boxin
of R19,
Q.
range and turn on supply.
' Adjust the decade rcnlntnncn so that the
dltfnrantlnl voltmeter indloates 1.6 & 0,030V,
g. Roplaca dacada ronlntunce wlth appro-
priste valuo resistor in Rm position,

1 6200D)

/

5~54 REPERPN

) o '
5-55 Line Regula To adjust the line regulo-
tion capabilitiogzaf the instrumont procaed as fol-
lows: ‘ b

CIRGUIT ADII.jTM ENTB

8. Connect the differentinl voltmaeter
betwbon +8 (common) and 33 (positive),
’ k. Connect variable, voltsge transformer
betweon supply and I(nput power source,
¢. Adjust line to 105Vac.
.d. Connoot decade ronlnmnco in pluco of R46,
e, Turn on supply,

: f. Adjuast decada ropistance so tlwt. voltage
indlosted by difterentini-poltmeter does not change
morae than 0.2 millivolts as input llhc volt.aqe is
varied from 106 to 126Vac,

Ince decade resjstance with appro-
printe vnlud resistor in R46 ponltlon.

r

“| ]

, 5-66 GONBTANT VOLTAGE TRANSIENT RESPONSE

v 557 To adjust the transient responsoe, prooood aa
follows: \ '

8. Ponnect teat sotup as shawn in Pigure 6-7.

b. Repeat steps a through e os outlined in
Puraqruph 5-19,

‘0. Adjust R3I0 s0 J\nt tho transient reaponge
" io an shown in'Pigure 5-0, *

+

o

et 87

Bet MBT)IR switch to highest ourmnt U SR
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‘- e SECTION VI ‘
| . | REPLACEABLE PARTS - ,
|' f’? ' o : )
LR
6-1 INTRODUCTION ‘ Table G-1, Rofaronce Designators (Codtinued)
' 6-2 ‘This soction conthing information for ordering E = miag. ‘elactronic RT w thermistor
replacednt parts, _ , part 8  w Bwitoh
P w fuse T = tranaformer
6=3 - Tabla G-4 st parts in alphs=-numerical ordal | ] = jack V = vacuum tube,
of the rofaranca dosignators and provides the fol- K = rolay neon bulb,
lowlng information: I, = inductor photopall, atc. .
8. Roference Dasignators. For abbrovistions, M = motor . X ‘= spoket
aofor to Table 6=y P = plug : XF = fuseholder
b, Doscription, Refor to Table 6~2 for abbro~ Q = tranaistor XDB = lampholder
viations, . : R = rosistor Z = notwork
o, Total Quantity (TQ) uaed in tho instru=~ ' . -
mont; givaen only firat time tho part number in el
linted, / . . ' ) T&blo 6-2, Dasaoription Abbreviations
d. Manufacturer's par} number, ' : ‘ .
e, Manufacturer's code numbar, Refor to a * ampares obd = order by desorip=-
Table 6-3 for manufacturers nomo and addreas. c = oarbon o ton
. @& Port Number, : cor = caramioc P = poak :
g. Rocommendoed apare parts quantity (RS) coof = coofficient po ,' printod olroult
tof completo maintanance of ono instrument during com = gommon , board
ono year of isolated service, comp = composition p{  u ploofarads = °
. *» h, Parts not ldtrtl(lod by » roferance dosig- ' |conn = connoction 10'1_2,[arada _
nator ara listad\at thaend of Tabla G-4 under Mls- crt = cathoda-ray  pp = poak-to~paak
collonoous, . ) , tubo ' ppm = parts por milllon
Y dap, = doposfted pbs = position(a) ,
64 ORDERING INFORMATION olek} = olectrolytlc poly = polyatyrone . |
¢ ‘ ll; v . oncap = oncapsulated pot ‘-‘potonuomotoz/
6-5 To order a, raplacoment part, address order or f .= [arads ‘pkv = posk ravars
inquiry to your lopnl Howlett~Poackard salan office fxd = fixod . voltage
(saa linds at roor of this manual for addrasses), GE = garmanium rect = ractliflor
: ‘ .. grd = ground{od) rot'i w rqiary
' 6-6 Spaclly tho fpllowing information’'for esch h = honries  °  rms - = root~moan~square
-, parts - Hg = morcury , 8=b = slow-blow .
8, Model and completo nerial number of fmpg = Imprognated feot = section(d)
instrument, ' ' ‘ ine = jntiulation{ed) B1\ = silicon
b, Howloit~Packard part number, - - K «'kilow 1000 . ail\» allvor
c. OCircuit roferance dosignator, ' ' lin = linoar tApar @l w slide
‘+d. Desoription, i L ) log = logarithmic td’ = timo delay
o ' taper TIO2 = titaniom dioxidg
6-7 To order b part not liated In Tabla 6-4, ‘glve mA = milli= 1073 tog = toggle
4 complete description of tho part and Include 4t ~ | M =« mogohms tol - = éﬂl’dm
function and Yocatian, .+ |mof = milllampores  trim = Urimmor—
: k| w=miorow 106 twt = travaling waye
' m = manufactiurer ' tube )
. Table 6-1. Roforence Dosignators mtg = mounting var « variable
- r my = mylar w/ = with
Am onnomb[y . OR = diodo ' NO » normﬂllv w » watls
B = motor DS = davice, - "+ olosed w/0 «» withou}, "
C = copnoitor + signaling (lamp) No - =noon omo = dabingt mount
. ' NO 2 normally opan only |
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Table G~3, Codo List of Manufacturers

GD?OI?B MANUFA'C:’I‘URBR I\D\DREB.B ON%I?E: MANUFAQTUIIBR ADDRESS
- N e —— ——*.4
00629 | EBY Salen Qo, ,Now Yark, N.Y, 07263 ﬂ;’;ﬁohlld'ﬂomlodndudtor Div, of
00656 | Asrovox Corp, Now Dodford, Mass, " Fairchlld Camera and Instrument Corp,
00853 | Bangamo Electric Company, ' Mountain View, Qall!.
Ordill Division (Oupnultorns Marlon, Ill, 07307 Blrtclmr Corp,, The  Los Angeles, Calif,’
01121 | Allen Bradlay Co, Milwaukee, Wis, 07397 | Sylvania Electric Products Ino, f
01255 )] Litton Indpstries, Ins, , , MoJ:mtn View Operations of '
J Baverly Hlllu. Calif, Sylvania Eldctronic SByatemn
01201 | TRW Bomiconduators, Ingc, , ! Mountain Vigw, Callf,
. Lawndalo, Calif, 07716 | 1, R,.Q, Ing, Burlington, lowa
01295 | Texas/Instruments, Inc. ‘Somiconductor= 07910 | COnt}lnanml Dovice Corp :
Components Diviaion  Dallas, Toxas L Hawthome. Calif,
01666 | ROL Electronics, Inc, Manchestsr, N,H, 07933 Rnytheon Mtg., Co., Bamiconductor Div;
01930 | Amerock Corp, Rockford, I, Mountain View, Calif,
02114° I‘ermxoube Corp, of Amerlcn oﬂb\ Breoze Corporations, Ino, Union, N.J,
' Baugerttes, N.Y, 00530' | Rellance Mica Corp, Brooklyn, N.Y.
02606 | Wwonwal Laboratories  Morton Grove, Ill, 00717 | Sloan Company Bun Valley, Calif,
02660 . Amphenol~Borg Electronics Corp, 08730 | Vemaline Products Co,
> Broadview, IlI, , Franklin Lakes, N,J.
02735 | Radio Corp, of Amarlca, Commorolal 00063 Nylomutlc Cormp, Morrisvil|e, Pa,
Receiving Tube and Samiconductor Div, 09021 | Alrco Bpoar Eleotmnlo Components '
Bomerville, N,J. | - . Bradford, Pa,
. 03508 | G,E, Bnmloonduotor Products Dept, *| 09182 chlett Paokurd Co., Now Jeragy Dlv,
’ . 8yracuse, Berkeloy Helghts, N.J,
03797 | Eldema Corp, Compton, C:w . G &K Componants Newton, Mass,
. 03877 'rranallron Electronlc Corp, ' 1 Bundy Corp, ' Norwalk, Conp,
" Wakeflald, Mass, OTS of Berne, the. Berne, Ind,
03608 Pyrof!lm Reatstor Co, Cedar Knolls, N.f, Ohlnago Telephone of Califormnta, Ing, '
04009 | Arrow, Hart and Hogoman Elsotric Co, \ 8o, Pasadaena, Callf,
Hérjford, Conn, 11502° | Tre Ino, + \Bbone
. 04072 | 'ADG Electronics, Tno, Harbof ity, Caltf, 11711 { General Instrument Corp. SalnicondWBior
04213 | Caddell-Burns Mf{g,'Co, Ina,, Prod, Group, Ractifier Div, Newark, N,J.
SR I‘ymgoh, NYN 'Y 12136 Phllndolphm Handls Co.. (n
04404 |' Dymec Divislon of ) y Camden, NyJ,
' Howlett-Packard Co, DPalo Alto, Calif, 12615 U.B Terminals, Ino. Cinclnnati, Ohlo
04713 | Motorola, Inc,, SBomicqnduator ' 1261; Hamlin Ing, Lake Mills, Wisconsin
, « Products Divislon Phoanix, Arlzona 12697 | Clarostat Mg, Co, Dover, N.H,
05277 | Wastinghouge Eleotrlc Corp, 14493 | Héwlett~-Packard Co,, * \
Semi-Conductor Dept, - Youngwood, Pa, Loveland Division Loveland, Colo,
05347 | Ultronix, Inc, Grand Junotion, Colo, 14655 | Comdll~Dubilier Elec, Oo;p
.~ | 05620 | Wakefiold Engr, Ino, Wakelield, Mass, ' Newark, N.J.
= k06004 ‘e Bassick Co, ~  Bridgeport, Conn, 14936 Gnnpru],h(:ument Corp., Semiconductor
06486 | IRC, Ino, Semiconductor Div, Lynn, Mass, | . Prod, Group, Semiconductor Dlv, '
06540 | Amathom Electronic Hardware Co,, Inc, ' +  Hlokaville, N,Y,
. ‘ New Rochalle, N.Y, 16809 | Daven Div,. of Thos, Edison Industries,
.| 06555 | Boeado Electrical Instrument Go,, Ins, . Mo Graw Edipon Co, 'Livingston, N.J,
N Panacook, N, H, 16299 | Coming Glass Works, .  ° '
06666 Gnnernl Devices Co,, Inc, : Electronic Componsnts Div,
Indianapolis, Ind, . Raleigh, N.C.
06751 | Nuclear Corp, of Amerlca, Inc, 167'50 Delco Radio Dlv, of General Motors
U,.8, Bemaor Dlv, Phoenlx, Arfzona y , Com, Kokomo, Ind,
N 068612 | Torrington Mfg, Co.: Wast Div, 17545 | Atlantioc Bamiconductors, {Ing,
'+ Van Nuys, Callif, ‘ Aabury Park, N,J,
07137 | Transistor Claotronics Corp, 17803 | fairchild Mountainviow, Calif,
' Minneapolis, Minn, 10315 | The Bondix Corp,, Eclipse Plonesr'Div, »
p7130 Womnqhouue Elaotrio Corp. « Tatarboro, N.J,
’ Llactronio Tubo Dlv, Cimira, N.Y, 19701 | Electra Mlg, Co, Indepondonce, Kan,
\ - -
ronl_cs.com‘/ ' L (3-2”,; : .
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NO, | MANUFACTURER = : ADDRE_BB‘ “1 NO,
JM‘W .
21520 | Panateg! Metallurgloal orp, ’ ‘Ganera) Instrument Corp.,
No, Chicago, Ill, | | Capacitor Div, - . Newark, N.J,
22220 | Unton Ourbldo Corp,, Linde Div,, | 72765 | Drake Mfg, Co, _ Chicago, IlI,
Kemet Dept, . ! | ‘Motntain View, cmll!q 72062 | Elastic Btop Nut Corp, pf America
22767 | ITT Bemibonductors, A Divistonof -+ | | . 7 '+ Union, NJ,

TR !npormtlonal Tolophono & Telegraph 72002 | Erle ‘!‘oolmoloqlool I’ lucts, Inc, Erle, I'

\ "Com, ' Palo Alto, Oaltt, | ‘| 73138 | Helipot Div, of Bsckmhn Instruments, Ino
24446.| General Eleotrio Cg viohenectady, N.Y, | Fullerton, Callf,
24455 Genorql ElectricCo, , Lamp Diyision 73‘168 Fenwal, Ino, Ashland,\Mass,
, , Nela Park, Gleveland, Ohto | 73203 Hughes compﬁnontn Divislon of Euohol
24655 | General Radlo Go, Weat Goncord, Mans, Mroraft Co, Newport Beabh, Calif,
26982 | Dynacool Mfg, Co, Inc Baugertias, N.Y, 73445 . Amperex ﬁootronlo Co., Div, of North
27014 :Natlonal Bemiconductor Gorp, ) American Phllllpp(ﬂo.. ‘Ino,

N Banta Clara, Calif, Hicksville, N.Y,
235!30_ Hewlgft=Packard Go,  Palo Alto, Calif, | |73506 | Bradlsy Bemiconduator Gorp,
205820 Heymnn\uo. Co, Kenilworth, N.J, { : '\Now Haven, Conn,
33173 | G,E,, Tubo Dept; Owenshdro, Ky, | | 73559 | Garling Electric, Tne,™~' Hartford, Gbnn. "
1 35434 Lectrohm, Ino,’ Ohicago, IlI, 73734 | Federal 8crew Porducts, Inc, Chicago),Iil,
37942 | P, R, Mallory & Co,, Ing, Indianapolls, Ind, - 73978 | Hardwick Hindle Co,, Memcor "V
42190 | MuterCo, '+ ", Ghipago, Ili, .1 Components Div, Huntington, Ind,
43334 | New Deps J{ntt Boorlnoa Div,; 74193 | Heinomann Eleotric Co, , Trenton, N.J.
Gonorol,l-r orp., Sanduaky, Ohlo 74545 | Harvey Hubbul, Inc, Bridgeport, Co
44655 | Ohmite Manufacturing Co,  Skokis, Il1, 74068 | .FXR Div, of Amphenol-Borg .
46304 | Ponn Engr, Doylestown, Pa, Electronics Gorp, Danbury, Conn,
47904 | Polarold Corp, ' "Cambridge, Mass, 74370 | E.P, Johnson Co, Waseca, Minn,
49856 | Raythpon Mfg, Co., Microwave ¢nd 175042 | International Reaistange Co,
" power Tube Dlv, Waltham, Mass, Philadelphia, Pa,
|'56026 | Blmpson Eleotric Co, ' Chigago, IlI, 75169 | Howard B, Jones Div,, of Cinch Mfg,
562689 | Bprague Blootrlo Co, Nprth Adams,’ Mass, |’ Corp, (Use 71766) Now York, N.Y,
58474 |. Bupoylbr Electric Co, Bristol, Fonn, 75382 | Kulka Electric Corp, ‘Mt. ‘Vernon, N,Y.
61637 |- Uplon Carbide Corp, «  New York, N.Y, | | 75915 | Littlefuse, Ing, Des Plaines, Il
6374349} ard loqnord Electric Co, ' 76381 . Minnesota, Mjnlno& Mig. Co, ,
' Mt, Varnon, N.Y, | , 8t, Paul, Mimf;
70569 "Ampel‘l(n Co. ,ifnc, Unton City, N.J, | | #6493 | 1. w. Mitier co. Los Angeles, Calif,
_ 70801 | Beemer Engrg, jCo, Fort Washington, Pa, 76530 | Cinch* Clty of Industry, Qalil,
1 70003 | Belden Mfg, Co, " Chicago,’ 1, 76054 | Oak Manufacturing Co, Grystal Laka, I,
71218 { Bud Radioy Inb,, Willoughby, Olilo 77068 dix Corp,, Bendix-Pacifio Div,
71279 | Cambridge Thorm(onlo Qorp, No, Hollywood. Calif,
Cambridga, Mou. 77147 Potton Mag¢ Guyer Co, -+ Providence, R.l,
71400 | Bussmann Mfg, Dly, of ‘ 77221 °| Phaostron Instrumdnt and Electronic Co,
" Mo Graw=Ldison Co,  8t, Louls, Mo, » Boigth Pasadona, Gallf,
71450 | OT8 Corporation Elkhart, Ind, 77252 | Philadelphia Steel and Wire Corp, #
71460 | I.T,T. Cannon Eleatric Ing,. . ' Philadelphia, Pa,
Los Angeles, Calif, | ' | 77342 | Amorican ‘Mpohlno and Foundry,
71690 | Centralab’ Dlv. ohGlobe Uniop, Inc, v Potter and Brumfield Div, Princaton, Ind,
. M“wsxk:,_ Wis, 77630 | TRW Elsctronics, Gomponents Div,
71700 | 7 Comtah Wire Co, New York, N.Y. 1. . Camden, N.J,
71707 | Coto~Coil . Prbvl ence, R,I, 77764 {stance Products Co, Harrisburg, Pa,
71744 Gploaoo Mlnlnturo Lamp Works 76109 B’ koproof Div, of Illinois Tool Works
Chicago, 1ll, ' Elgingyil,
71705 | 'Binoh Mtq, Co. Chjcago, 1N, 70452 | Everlock Chisago, Ing, Chicago, Iy.
71804 | Dow Corning Corp, Midland, Mich, 70480 | Btackpole Carbon Co, " Bt, Marya, Pa,
72136 Ejootro-Motlvo Mfg. Co. Inc,, Tho 70526 | Stanwyck Winding Co,, ine,
K Willimantic, Conn, - Nowburgh, N Y,
72610 Dlouqht Oorp. Brooklyn, N,Y. 78553 Ernorman Produotn. Inc, Claveland, Oﬂlo
: : " ) 4 4
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)] Table 6-3, GCode List of Mai\qfuotu’r:ru (Gontinued) o
CODE . | . |'| gont o=
NO, | MANUPAGTURER aooess | |4p, | MAnuragrumkR . ADDRESS
T 1‘

Btookwell Rubber Co,, Inc, - '
. Philadelphia, Pa,
'B, M, Tower Co,, Inc, Bridgeport, Conn,
O‘xtler-l{ammar. Ino, Lincoln, IlI,
Géfieral Eleotrio Distributing Corp, -
’Bohancotadv. N.Y.
Mlller Dial and Namaplate Co,

--78_504‘ Btewart Stamping Corp, Yonkers, N.Y,

79136 | Waldes Xohinoor, Inc, L 1.C., N.Y,

79307 WhIthaud Metal Produgts Co,, Ino, .
/P; ' New York, N,Y,’

7872 COntlnan;ul-WIrt Electronics Corp, |,

. , "™ Philadelphiaj\Pa,
80031 Mepoo Div. of Sasslo ook Co,

: rrlstown. El Monte, Oalif,
‘ 80294 | Boums, Ino, g raide, dnll Dale Electronics, Inc, Oolumbuu. Neb, |
81042 | Howard Industies, Ina. Raolpe. Wis, Elao Corp » Willow Grove, Pa,’
\ 81483 _Intomutlonal Rectifier Corp, t / Honeywell, Inc,, Mldro 8witoh Dlv,
" El Bbqun Cullf ' . Presport, IlI,
> EUE Oolumbus Electronics Co Yon 83332 | Bylvania Eleotrio Prod.. Ino._. Bemlcon~
/0 9 | Goodyear Sundrios & Mech lca Ino. - ductor Prod, Div, ' Wobum, Mass,
. ! “New York. N.Y. 93410 | Stevens M{g, Co,, Ino, Mansfield, Ohlo
/-“ 821 Mroo 8pee Bleotmnla Componanta 84144 Raytheon Go,, Components Div,, Indua~
' > Du Bois, Pa, trial Components ration /
82219 | Bylvania Electric Produ ts, Ino,, " 1 Quincy, Maas,
Electronic Tubb*!?lvlp! n Emporium, Pa, | | 94164 | Tung=-Bol Electric, Inc, Newark, N.J.
AR 82349 | Bwitchoraft, ~Ino, Ohlowo. I, 94322 | Bduth Chegter Corp, Chonter, Pa,
"+ ] B2647 | Metals and Controls, Inc,, . . ] | 94310 4 Tru~Ohm Products, Memocor

8pencer Produats Attleboro. Maan. | 1, Compogents Div, \iuntlnﬂon. Ind,
82066 | Ressarch Products Corp, Madison, Wis, L\BSZGG Lascraft'Mfg, 1 Co, 3 Inc,
. Long Island City, N.Y,

« |,82877 | Rogron Mfg, Co., Inc, Woodsgock, N.Y, | I\ .
62893 Veglt.;:r Elactronic Co, Glendals, Calif, 95354 Mathode Mfg. Go. . Chicago, Ill,
03056 | Cart Fastener Co, Cambridge, Mash, 95712 | Bendix Corp.tMlc'-owave Diy,
. 83186 | Victory Enginearing Corp. ” Franklin, Ind,
o‘ ’ Bpringfield;’N.], 96791 | Amphe Is Div; of Amphenol- -
83200 | Dendix Corp,, Rod Bank Diy, ' JBorg lcs Corpy: Janesville, Wis,
i Eatontown, N.J. 97464 Induutrlal Rq ng Rm.q Co.
83330 | Herman H, Smith, . .Brooklyn, N.Y. : va hyHl * Irvington, N.J.
033085 | Central Sorow.Co, Chigago, ILH, 4029 Soalectro Corglh Mamaroneck, N.Y,
83501 Gavlw‘Wlm and Cable Co,, Dlv, of 8097 )tomutlonal le’lho}ronlo Rosearch Corp,
. Amerace Corp, Brook{ield, Mass, e  Qurbank, Calif,
83500 | Grant Pulley and Hardwaro Co. 98034 'Renbrandt, Ine. ¢ Boston, Mans,
. Want Nyack, IQY.. : 2 Nj /Ma
83504 | Burroughs Corp,, Eleotronfs - - A
Compononts Dlv, Plainfield, N.J, . = v
,1 83835 | U,B, Radium Corp, Morristown, N.J, , ' SN
+1'83077 | Yardeny lLaboratories, Inc, New York, N.Y, THE FOLLOWING H=-P VENDORS HAVE NO NUM««
84171 | Arco Electronias, Ino, © Great Neck, N.Y. BERS ASBIGNED IN THE LATEST BUPPLEMENT TO
| 84411 | TRW Capaoitor Div, - Ogallala, Nab, THE PEDCRAL BUPPLY CODE FOR MANUFACTURERS
"] 86664 | Radlio Corp, of America, Electronic. . HANDBOOK, ° .

Compononts & Davices Div, .
Harrlson, N.J.

i
06838 | .Rummol Fibre Co, - * Noawark, N,]. ”
07034 { Marco Industries Co, Anahoim, Calif, : ' - : -
07216 | Philco Comp Jlansdale Div.) \ 0000 | Cooltron Oakland, Calit,
| . lanadale, Pa, | | 90000 | Plastic Ware Go, Brooklyn, N.Y. | -
— | ‘ wa
+ B ‘ -.\ \‘ N ' ' . ’ s Ll
. . ' ' . L} \ e o .
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' Refarence Mir, Part % MIr, R | ]y
Deslanater  Deaoription .. Quantity...or Type Mir, Qoda __ Btock No.. .. RS y
. L Y] . 5 il:’
cl.9 fxd, elect 4, 7uf 35vdo 2 150D475X9035B2 Bprague 66289 . 0100-0100 ) W
C2,18 fxd, film , Olpf 200vdo 2 182P10382 Sprague 56209  0160-0161 1
(ok] fxd, film 0, 1f 200vdo 1 192P10482 Sprague 56200  0160-0168 * 1
O‘. G'Gp 11. ! ] , f\fr
15 Not Asaigned - - - “©wW = i
cs fxd, film , 001pf 200vdo 1 182P10292 ﬂprapue 56209  0)60-0153 ' 1 ;
c10 fxd, elect 100 50vdo "1 D32310 Bprague 66209  0100-1052 ) ;
012 fxd, elect 490, 05vdc ® + 1  D3B61G ' Bprague_~56209  0180-1606 . 1 ]
o13,14 fxd, elect 1450uf 45vda 2 D39532 Spragu 56269  0100-1093 1 Ri
Cl6A NOT UBED -, - - - - u
0168, 17 fxd, ceramioc , 05uf 500 . J3GA7A Sprague \, 56209 0160~0062 ;.4)
cl8 fxd, olect I§uf 50vdo 1 150D)56X0050R2 prague V56208  0180-1034" 1 X
c20 fxd, elect 80uf 300vds 1 Sprague 656209 . 01080-1851 1 3
' I - ' // i '
OR1-5, 20, _ .
30, 32 ract, bil, 200ma 180prv 0 8ylv, 93332 | 1801-0023 6 J
CR6,7,10, ! ﬂ\ . ;{ .
12-19, 21, . [ i
33,38 ot Asaignad ) ) - - - - ]
CR0,9,31 */diode, ail, 2,4v@ IOM 8TB-523 G, L, 11711 1901-0460 3 j
CR11,17, , R R . cob
22-26,34 rect, sil, 500ma 200prv 7 '1N3253 n O.A. 02735 1801-038% ¢ 3
CR26, 27 NOT UBED - - - - ’ - g
OR28,29  reat, sil, BOPmn 200prv 2 Gl00D c E, 11711 1901-0327 2 |
D81 Indlcutor nght. neon ‘ 1. 858R Bloan * 08717 1450-0048 1 \.,
. ) i '
Pl Fuse cortridge 2a @g50v 3AG 1 312002 .o fittlafuss 75915 2100-0002 &
n,2 STRAR (umpers) © 2 \-'\‘* - ’ ' lj - . -
~ ' ' , ,
Q2 a\m’u diff amp sil, A2 ap12a839 G.E, 03500 1854~0229 2 b
Q3,5 0,10, - \ o
12,14,)6 BB PNP si 7 2N2907h .~  Bprague 56289 / 1063-0099 6 1e.
QE/ i B8 PNP sil! 1 402362 ué' 027 1853-0021 1 1
Powar NPN { 2+ ' 36616 09162 1054-0225 2| 3 R
B8 NPN sil, /1 aNaa ' . 03508 1854=-0087. ? R
mrf.n 68 NPN sil 3 8K1124 TL oM losaoon N /’
Q1 _ Notmt igned - - - - - - l : ( ‘
. ) ] ) \
R1 \c ww 1Ko A5% 3w 20ppm 242E1025 56289  0813-0001 ™ -
R2, 22, 23, 29 fkd,] f{lm"6, 2Ka &1%F1/Bw i \ 07716¢  0690-5087 1&
. . fxdJ film 15Ka &1% 1/0w | 07716 0757-0446 1 '
.%.65 txdl film 20Kn &1% 1/0w 07716 (8757-0449 L e
3677, xd, film 1, 5Kn £1% 1/0w 07716-  0757-0427 1
R, 25 * - TIxd, comp 360Ka 5% jw ;2 01121 06-3645 1 .
R xd film 61, BKn %1% 1/0w 1 07716 c‘zsmmao 1
R, 28 Qmp 560Kn 5% fw . | 2 01121 6=5645 D
R9, usasm. S
39,53, 79, ™
01-83 .! ' Not Assigned .- ’ - -
. var, ww DUAL §¥n=50n 1 100149-3 00162 “2100-0996 )1
}z fxd, ww 1, 3K &5% 3w 20ppm 1 . 242E1325 56200  0011-1013 /
19 {xd, comp BELEGCTED &5% jw 2 . .' 01121 -
R14 fxd, comp 3,3 ¢5%Aw 1 AB n '0606-0335 )
/\\\ - ' \\ff )
L ,\\,-o

e W
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Y Roference ’ . Mir, Part 4 : Mfr, '8 :
Mmmu_lmmmmn Quantity _or Type Mfr, Codo . /Gtouk No, RS
| . R1§’ fxd, comp 82Kn 45% {w 1 AB,  *TO01121  0686-8235 1
S R16 var, ww DUAL 1, 8Ka=20, 1 " 100149~2 HIAD °  0§)8 2100-0005 1
" RIY,56 , NOTUSED | - - - - - -
' RIG . fxd, ww G, 5Kn 6% ~20ppm ‘1 242EG625 Bprague' 56289 . 001141014~}
R20, 48 £, I © LR.G. 07716 0757-0330 1
R21 fxd, 1 AB, 0112  0686-300%, 1
R24 fxd, film 4, 75Kn 1% /8w 1 : LR,GC, 07716  0757-04)7 1~
) R27, 32 * fxd, 2 Type BWH LRGC, 07716  0811-08p3 )
S R3O var, ww 5Kn (Modi{y) | U Type 110-P4 - O, T.8. 11236  2100-1004 | 1
‘ 3l fxd, comp 1Ka &5% 3w 1 ' ' MB, T 01121 0686~1025 1
R33 fxd, comp 10Ka 45% §w 1 ! A.B, 01121  0686-1035 1 .
, R34 fxd, film 820, 25% 2w + 1 'Typo Q426"  Cormning 16209  0696-3637 1
. . * R0, 44 fxd, comp 47Kn 5% §w 29 : . AB, 01121  0686-4736 1
TN - R40, 62 fxd, film G19n #1% Jw o2 LRC. 07716  0757-0728 )
: R41 fxd, comp 12Ka d5% {w 1 A.B, - , 01121  0686-1235 1.
; R42 ' fxd, comp 6, BKn 25% jw ° 1 A.B, 01121 ~ 0686-6025 .1
- R43 fxd, film 470, 1% jw 1 ' ' LR.G, 07716  0690-3506 1
' . R4S fxd, comp 5, 1Kn 5% w 1 o A B, 01121  0686-5125 . "}
. R4G fxd, comp 100K 5% 1 A B, . 01121  .0686-1045 1
: R4 fxd, comp 430 £5% iw | ALB, % 01121 0686-4315 |1
R49 ° fxd, ww_1Kn &5% 5w f' I Type 5XM .. WL, 63743  0812-0099 - 1
R50 fxd, comp,10a £5% 4w 1. .~ AB, 01121 0686~ 005 1
R51 " fxd, comp 30Ka 5% tw "1 ¥ «, 01121 0606-3q35 _ 1
R52 h; fxd, comp 22Ka 25% $w S B A.B. ~ 01121  0686-2235' 1
. K R54 fxd, ww la's, 5% Bw. 1 Type T-7A. R.C.L 01686  fB11-2133 I’
RS6 . var, ww 1Ka (Mbdify) Y 1 Typello-P4 C,T.8. 11236 ' 2100-0391 1|
, R57,60 thd, fllm 900, )% 1/8w 2 ‘ LR.C, , 07716 _ 0757-1099. 1
R58, 59 fxd, ﬂlmglUOn I/ow 2 LR.C.. 07716 MN0757-0401. 1
. R61 fxd, film'23Ka £1% 1/6w B : LROC. 07716 698~3269 1
- R63 vor, ww 10Ka 1 Typell0-P4 C.T.8, 11236  2100-0396 1
: R66,67  fxd, film 3/40Kn +1% } w2 , . LRG, 07716  0698-4640 1
. ' 5 ReB,69 fxd, film 3650 £1% dw 2 | LR'C.. 07716 * 0767-0723 ° 1
. . R70,71,75, - e
=" B4-86 fxd, film ax“ £1% 1/8w ‘6 . LR.C. 07716 0757-1093 2
. ) R73 fxd, film 750~ #1% 16w -, 1 . LR.C.,* 07716 - 0757-0420 1 .
' Q" : R7 «  var, ww 250n (Modlfy) ‘1 Type 11*1-‘4 'C.Ta 8. ' 11236 ' 2100-0439 1 -
- m [xc:‘k;llm 9,09Kn #1% Vow  ° o V. LRG. 07716 " 0757-0280 - 1
8T - - . .- - : -
qao fxd, comp 33Kn £5% fw -\l : A.B. ' 01121'  0686-3335 1
] N '1 ( . _/‘ " - « -
‘\ r Switcl\'8PST, ON/OPF ", 1 TI10-62 4 Carling 73559 310141085 1
- Switch{ meter rotary . S | o HIAB 09182 . 3100-1910 ‘1
] ? - ) . & - r-‘ 1
‘ . Power Traffstormer §' M HUG201A - HIAB . 09102 910b-167%
/'\'l e wu.z diode, zener 6, 2v 2 INg2l " N.A.Eléct, 06406 \ 1902-0761 / * 2
\f 5 Wayllnﬂlnq post (red) 1 DF21Ma yon ' Buperior 58474 1510-0040° 1
5 Way binding post (black) 2 - DF21BC . 'SBuperlor 58474 : 1
\ - Fastener . - , 1 - C12008-014~4 ° Tihnerman 89032. 1
" \ Ling cord, plug, PHI5L 7} ft, ~ 1 _HE-4701 peldon 70903 1
. ] Strain Rellef _bunh\ng . 1 .Bl&’-l Heyco 2!§520f I
Wr ‘ ‘. 3-11 013 Clnch 1785 143 2
: Batrler strip 100237-1 09182 360-0086 = 1
b Rubbc/r bymper MBSO-?Q smokgel 87575/ 0403-0088 “\1°
L ) P} . -
. "
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Mﬂwmmn

Rubber bumper

- Knob'} insert pointer 5/8 dia,

" Knob*17/64 {naert pointe
Knob. 3/16 insert pointe
Meter Dexel, 1/6 Mod,
Fuse Holder
Meater, 2*“
. 0=24V, 0-1
Motor 8prip
Fastener; .
Captive nut ’
Heat Dissipator
*Miaa Insulator
Insulator, transistor pln
_ Insplator

/|

Overvoltage Crovibar

r (blk,)
¢'(red)

j&:\ptfm. l;nla. |

)

Volt'age 10~turn Potentiometer 1 .

L

Current 10-turn Pdtfntlometbr 1

Ny Volthge lO-tum Potenupmeter 1°
,Current 10-turn Potenuometar) 1

w.'\'/algél]'ronics’.éom“

Voltage Decadial
. Voltage 10~turn’ Pot,

Decadial Assembly -

b [ .
Cuwrrent Decadial Control
Currant 10-turn Ppt.
‘Decadlal Assembly’

+

-,

e et

2
1
1,

: +
E ]
At '

A !
Mfr, Part il'
8 4072 v
: .F\ -
2' ' “ "'.‘,
2 7
1
1 342004

:
' "
i

Stodkwdll 076756
HIAD - 00102
'HLAD 00162
HLAD bo1p2
' HIAD: 00182
Littlefuso 76016

L

1

\ . )
Y M T # .
Mit. — .

: b4 A :
A -‘mnr-mmm'v’iiﬂ“m"r, "!‘*Pvr““{,‘m ! m’j

L]

4
|

'

0403-0016 l
037(r-0004 1
0370-0101 l
*0370-0170 " 1
4040-0295 1
1400-0040 1

} 09162  1120-1227 ¥
i, - H - 09102 1460-0256 )
8 _00091 632-4 ' Tinnerman 69032  0510-0275 2
0 cm-ca;-z - Pom Eng. 46304 ©  0590-0303 , 2
1 TXBP-0320268 'L,R, O, 90878 ' 1205-Q011 1
2 734 Reltance 08530  0340-0174 1
4 100146-1 HIAD 08182 * 0340-0166 ~ 1
q )mum,-l HIAB . 00182 -0340-0060 1
' \ . - !
f . f 1 ' ““.L‘ .
e , / . »
o } g
. . | '
' vt , ’
ONS * : C
) HLAB 09102  Modol GS1GA 1
] i '
Beries 8400 ' ~ARC 07716 2100-1865 1
Barles 8400 IRG 07716 2100-1864 1
v .
Berles 8400 IRC p7716  3100-18656 1
Berios'ﬁdﬂi s IRC '0?7.1\6/ 1 '
(Includes:) / ""/ (
Berles 8400 . 7 IRC 07716 1 g
RD-411 'IRC 07716 1
(Inéludoa:ll ) |
" Beribs 8400 IRC 07716 1
RD-411.. IRC .0771,6 1
) > ! '}
[ L] '}E . C
' ‘l t
/")
! 5 gl
\ " « )
. " Gt .
. b /‘J!“$:



. ' ! i . (] .," !
R | ' - ' b -ﬁ‘i_,-‘);'l.}'fi‘ .
] !_1"1 . » -“ ' " K .
i R ; . \ ' . ~‘ -
‘ + "‘ ‘. , . ‘ .
} Ty ) ‘ " Y . ‘ [ ] ’ . b ) ‘ o . I I ’
R L epNDIRA
- o s'.’ : ", .g! Optlon 11, Qvervaltage Protaction " Crowbor" o | ¢
, ' b, . l; " ") ' .‘ ‘.. . | ¥
% , 7 ' ' o y - " v
DESGRIPTION: bt .« Yo . R R .
- v , ! T * N ' R t " " e ! . ' .
s ¢ . This option 1o inatalled J& DG Power Supplies, 62008,6201D, 62028, 62038, 62048, snd 62063, and

tested ot the factory, It conaists of o printeq clrcujt board,, scréwdrivdr-type front panel potentiometer,
W and aix wirap that ard soldered.to tlie Inurlnrr:owi:ﬁ' ‘supply boord. - Vo '
v s Y T C TR I oo ' :
. ‘ty : . . ' |’ oo . ¥ .
S e h cyowbor monitors the output yoltagg: of the powal supply, and fires an §CR that shorts the output |
v .o e s+ T whan it dieoods the fraset trip voitage. Tho trip voltage Lo ten{uned by th.,o soiting of the ORQWBAR ARQ=, A

‘ » ¥ JUST coptdql on tha frodt parie]. ‘The trip voltoge rango g s follows:  »
Y R Y oy SN o v T
! o T E— » Y, — ‘ '
' { \ ! }" Mo?‘:l ' v6200B8r | 6201B 62028 |* 62038 " | 62048 |, G205D 62068
y - - nay . Y ' ; . ' " et ﬁT L - ' — . ¥
A | 'erip ygjéqe Range , | ' 2.5-44V i"z.s-,,zav 2.5-44v ’_2.5-1q_v ' 2.5-44V | 2.5-44V '] 2.5-65V |,
\ L . . i . ‘ " ._‘A" h i ‘ /
B \ * .l: . ) R l - ) .! » ,i ‘ H w. . '
s d L& ','l" ' . ' ‘ 1 e N :'_\ o ' ! ‘ Pt 4 . ! N
. o . ,"_ + To provent transionts fmm' falaoly tripping the crowhar, the trip voltage must bo set higher than the

powaer supply output 'voltugo. by the following margine 4% of the output voltage i:‘lua 2V, The margin repre-
aents the {mu p‘owb?r trip gotting for p given output volguge: the trip voltade can always be set higher

. than this margin, . : ¢ >
. ;'\ w ' " : ']a . i i i 1 1 '
"gl l. ) ’ ' t
' o 1 { T _ ' . . .'
. OPERATION: g% . ' o e ~ .
. »o e o, e ' - ) _—
. A "1y, Turd the CROWBAR ADJUST fully clockwise to got the trip voltage to maximum,
. , ' ) l‘ , y ’ - Lt ' v ] ) * , 1, !
.. " ve ! ‘* - 2,'8at tllq powear supply VOLTAdeontml for tllle desired crowbar trip voltage. To praevent false crow-
A ~ bar tripping, the trip voltage should excbed the dosired output yoltage by the following amount: 4% of the .
n. ¢ . output'voltage plus 2V, ' _- v, ' (U | .
K o A ' ' Y ! . '
. '3, Blowly,tuln the CROWBAR ADJUST cow until the crowbar trips, output goes to 0 volt,
H | ' . " . H ¢ ’ \ T t
» . ] }
o AR 4. The crowbar will remain ‘activated snd the output shorted untll the supply Is turned off. To rapé}
E ' the crowbar, turn the supnly off, then on, - o - ' .
" s © 5, If tho CROWIRR must be,oom‘pletely disabled, romove the load attached to the CROWBAR ADIUAS’I":
N J; | 'potentiometor/R5. " , . ‘ ' ' '
. : " Vv . . ' ' o
) . '
L] ’ } ' " } " \ }\ ,
I i ¢ \ [] z r ' B
‘I » ] 1 ¥ x 1y ! Wt
i 7 \ K . ) I
. . ! ‘0‘" l’ f . I
i f i * [
| i ’ i | ! ] !
: N \JJ ¥ ' [ ‘ - It ¥ . ! : ' ¥
) o ’ ! s 'i,' ’ Y ' ' £
‘ : ' ".:.’ ) '
Y e ' v, . ' ‘
¥ f., [ ‘ t ' t : ',' . . ' .
l.’ ! " ' : A ‘ I3 5 1 ' Lo N '
L | ! - ’ ! 'l ( ! \ [
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! “r Tabla A=Y, Iloﬁlaceablo Parts .
REF. i ' ' | MR, 3 '
" . m
o} IS fxd, aleot lpf 50Vde . » 1 | 30D105G050BA2 66209 | 0180-0108 | 1
¢2 fxd, mica 510uf 500Vdc 1 | RCM1BES11] 04062 | 0140-0047 1
» CR1-GR8 ‘Rect, 81, 200mA 200prv 3, | 1N4BBB,, 93332 ”1%'3,1-0033 3.
CRA - SCR 7.4N 100prv 1 joc2on g \ 03508 | 1684~0031 1
N ' L ’ . ] ,
Ql,2 '|' 88 NPN 51, . 2 | 2NM17 V] o3s08 | 1854-0087 | 2
R1 fxd, mat, {flm 10n £1% 1/BW 1 | Type CEAT-O 07716 | 0757~0346 1
JR2 txd, comp 2.7K~ £6% 1W * 1 {GB-2725 | 01121 | 0696-2725 1
1" ra txd;, met. film 1.21Ka 1% 1/0W .| 1 |Type CEA T-O 07716 | 0757-0274 | 1
. R4 ‘fxd, met, fllm 7.5Kn ¢1% 1/8W 1 | Type CEA T-O 07716 | 0757-0440 1
RS var, ww 10Kn 5% 1 ] - 09182 | 2100-1854 1
RG fxd, ww 1Kn 5% IW 1 | 242K1025 56289 | 0813-0001 1
R7 fxd, comp 22n 5% ¢ W 1 | EB-2205 01121 | 0666-2205, | 1
RO fxd, met. fllm 4714 $1% 1/8BW 1 |'Type CEA T+O 07716 | Q648-5514 1
" Tl Tranaformer, Pulge - | ( " 09162 | 5080-7122 | 1
VR Diode, Zaner .19V #5% 1 |73l o, | 04713 | 1902-boag | 1
VR2 . Diode, Zener 3,37V 45% , 1 | IN4370 (‘ 04713 | 1902-~3002 1
, 3y i . .1
+ MISCELIANEOUS | o | | '
Printed Gircult Board (Blank) ! 09162 | 5020-5750
( P. C. Board (Includes Components) 1 09182 | 5060-6175
Heat Bink ' 1 09182 | 5000-6229 |-
Insulator (CR4) 1 09182 | 0340~-0462 |
Mica Wasgher 1 B2 | 2190-0709 |
: Cable Clamp 1 | T4-4 793p7 | 1400-0330 1
Front Panel (Modified) 1 09182 ]06203-60001
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Figure A-1. Model 62018 Overvoltage Protection * rowbar"
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MANUAL CHANGESB
Madal 62018 DG Powar Bupply

Manual 11P Part No, 06201-90(0)

%

Make all corrections tn the manual according 1o arrata balow, than chack tha following table for your powar
o supply serial numbdy apd enter any llated changa(s) (n the manual, o

SERIAL MAKL:
Pofix Numbar CHANGS
. . AL Lreata
! TA | 0701 - 1160 I
A 1181 - 1550 1,2
T 2039 - 293 1,2,3,4
1145A 2939 = up ] thru 5

T
e

_.

ERRATA;
Q3,6,8,10,12,'14, 151 Ghanga 1o 2N20074,

8prague, 56209, MP Pait No, 1053-0099, B8 PNP 81,

CHANGE It

On tha Title Paga change. Serlal Numbar Prcflefr?im
"ﬁA" lo ||7A.|I

In Pigure 4-5 and Paragraph 4-19, dhanga CR3! to
VRI (zenor dloda),

In Figure, 46 removo G4 from collactor clrcult of
Q17 and Qonnocl In geries with colloctor of Q5,

In Tabla 5~G, "Boloctad S8amlconductor-Charactar~
istion", add VR, zener dioda; 4.22V, 10mw, H
Part No. 1902-3070, LN749 Motorola,

In the roplaceable parts table maka the following
changast : . '

CR3lt Delate GR3IL, _ :

Q4: Chanhgo to 8§ PNP 8I,, gﬂdﬂﬂ,ﬁil’ Part No,
1063-~0063, ' ' .

Q9 Change to 28400, ,HP Part No,

10%4-0071,
&gﬂ;‘,chnnge to 1.6ka, £1%, 1/0W, LR:C,, )
CA T=0, HP Part No, 0757-0427,

R39t Add now resistor, R39, fxd, fllm 1,21kn,
d:l'xn I/GW. I. R. C. : Cm T-ol l"p Pﬂl‘l NO.
0757-0274, ' '

R40,62;r Chango to fxd, film 800,, 1/8W, 1. R.C.,
QEA T-0, HP Part No, 0757-1099, #1%, .

R43; Chango to 422, W, 41%, fxd, met, flim,
LR.C., GEB T-0, HP Part'No, 0698-4590, -

R47t Change to 470, fxd, comp 5%, }W, A.B,,
EB-4715, HP Part No, OGBG~4715. o '

R40: Doleta R48, - .

R84r Change to 300, 5%, §W, A, B,, EB-3015,
HP Part No, 0686-3015, .

ROG: Chango to 6.2kn+ fxd, mot, film 1%,

= I/BW.'OBA T=0, LR.C,, HP Part No, 0698-5087,

-fvww.valuetronics.com

CHANGLI 23

In the replaceable parts table, delate Q11 and Q13
ttanaistors and raplace with a new single difforen-
tal amplifiar HP Part No, 1854-0221, Cirouit Ref-
arenges for,Ql] and Q13 i'?maln the same with Q11
serving as the "A" side and Q13 the "B" side of the
hew transistor, All clrouit connections to Q11{A) ,
and Q13 (B} dre undltanged. Also make the follow-
ing changas;
RA0: Dalate rasjstor R4,
R62:- Change to fxd, mat, film 750n, 1%, 1/0W,
CEA T=0, 1,R, C,, HP Part No, 0757-0420,
RGI: Change to var, ww 5kna, Type 110-T4,
C.T.8., HP Part No. 2100-1524, ‘
RG4, II‘GS: Changa to fxd, mat, film 12kn, d1%,
1/0W, GEA T~0, IR, C., HP Part No, 0698-5080.
VR3t Add zener diode VR3, 4,22V, 5%, 400mw,
20400, HP Part No. 1902-3079,

On tho schomatio, delete R40 in the mater airoult
and connact “Zener dlode,VRA In its place, Anodo of
VR2 ia gonnected to base of Q15 and cathode to
+12.4 volts, A '

CHANGE 3;

In the roplnaeablq parts table, add new rahator

RB3, Ixd, comp )00, 45%, ¥W, EB~1015A.B,, .
HP Part No, 0606-1015, On schamatic gonnact

B3 batween base of Q4 and emlitter of Q5. Also,
c}ﬁ)\nge R47 10 470,

GHANGE 4:
In the replaceabla parta table, ‘make the following
changaa; \ o
T1; Ghango to HP Part Wo, 06201-80091,
Tarminal Strlp; Change to HP Part. No, 0360~16719, -

¢ © PCHANGE 6t- /

The Serlal Profix pf this unit has been changed to
1145A, This Is the only change,™

11-1-71 )
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