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“t,.  ix1 DESCRIPTION
i »1.-1-2  This power supply, Figure 1~1, is complete~
;’,‘“,,_i ’le transistorized and sultable for either bench or
i R relay rack operation. It is a compact, well-regu-
X . lated. Constant Voltage / Constant Current supply
’I' = ", that will furnish full rated output voliage at the
. 'l’i Imaximum rated output current or can be continucus~-
: ' .1y adjusted throughout the output range. The front
] i! panel CURRENT controls can be used to establish
, the output current limit (ove load or short circuit)
when the supply is used as’ constpnt voltage
, source and the VOLTAGE control ¢an be used to
'l establish the voltage limit (¢eiling) when the sup-
i 4 /ply is used as a constant current source. The
X stply will automatically crossover from constant
' ',] voltage to constaint current operation and vice
versa if the output current or voltage exceeds thase
I preset lmits, .

o '1-3 The power supply has both front and rear

y " . terminals. ,Either the positive or negative output
tetminal may be grounded or the power supply can
‘be operated floatlng at up to a maxtmum of 300
volts off ground.

, 1-4 A single meter is used to measure elther out-
i ©ooput voltage or otttput current in one'of two ranges.

; -The voltage or-current ranges are selected bv a
METER swltch on the front panel.

; " 1-5- Barrler strip terininsls located at the rear of
the unit allow ease in adapting to the many oper-
ational capabilities of the power supply. A brief
dascription of these capabilities Is given helow:

a. Remote Programming

The power supply may be programmed
from a remote location by means of an external
voltage source or res.stance.

b. Remote Senslnq

" The degradation in regulation which
would occur at the load because of the voltage
drop in thelnad leads can be reduced by using the

. power supply ln the remote sensing mode of oper-
“ation.
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« * SECTIONI
‘GENERAL INFORMATION

¢. Series and Auto-Serles 0peratlon='

Power supplies may be used in serle:s
when a higher output voltage is required in the
volitage mede of operation or when greater voltage

compliance {5 required In the constant current
mode of operation. Auto-Series operation permlts

one krob control of the total output voltage from a

‘ "master" supply.

’
'

d. Parellel aml Auto-Parallel Operatlon

The power supply may be operated in
parallel with a similar unit when greater output
current capability is required. Auto-Parallel op-
eration permits one knob control of the total out-
put current from a “master” supply.

e. Auto-Tracking

The power supply may be used as a
“master” supply, having control over one (or
more) "slave" supplies that t'urnish various
voltages for a system. '

1-6 sPscmcmons :

v

1-7 Detalled speclﬂcatlons for the power supply
are given in Tablq’ 1-1. .

.l .8 OPTIONS

r

1-9- Optlors are factory modifications of a

' standard lnstrument that are requested by the

customer. The following optlons are available

for the instrument covered by this manual.

Where riecessary, detailed coverage of the options
is included throughout the manual.

Option No. |

Description
|05 50 Hz Regulator Realignment:

'Standard instruments will operate

. satisfactorily at both 60 and 50 -Hz
i without adjustment. . However Op-
“.tion 05 factory realignment resul's
‘tn more efficient operation e¢ 50 Hz,
and is recommended for all applica-
tions when continuous operation from
a 50 Hz ac input is intended.



Table 1-1,

Specifications

INPUT'
105- 125/210 250VAC. slngle phaga, 50-400cps.

OUTPUT: v
0-7.5 volts @ 3,0 amps,

LOAD REGUIATION‘

enstant Volta a ~- Loss than va for a full

"load tp no load change ’n output current,

Constant Current ~= Lass than 0,03% plus 250pa
for a zerv to maxlmum change in output voltagta.
_l

LINE REGUILATION!

Conrtant Voltage -~ Less than 3mv for any line

voltage change within the input rating, ‘
:Constant Current -~ Lass than 0.01% plus 250pa
for any line voltage change within the input rating,

'RIPPLE AND N’OISE.

‘Constant Voltage -- Lass than 200uv rms,
Constant Curmrent -- Lags than 500pa »ms,

TEMPERATURE RANGES‘ ) !
Operating: 0 to 509C, Siorage: -40 to +850C,

TEMPERATURE COEFFICIENT:

Constant Yoltage -~ Less than 0, 02% plus imv
per degree Centigrade,

Constant Current -- Lass than 0,02% blus 2ma
per degree Centlgrads :

STABILITY:

‘Con...ant Voltage ~- Iass than 0. 10% plus Smv
total drift for 8 hours after an initial warmup time
of 30 minutes at constant ambiant, constant line
voltage, and constant load,

Constant Current -~ Less than 0,10% plus 10ma |

total drift for 8 hours after an initial warmup time
of 30 minutes at constant ambient, tonstant line
voltage, and constant load, |

) A

INTERNAL IMPEDANCE AS A CONSTANT VOLTAGE
SOQURCE:
Less than 0,02, from DC to 1Xe,
Lass than 0.5, from 1Kc to 100Kc,
Less than 3,0, from 100Kc to 1 Mc,

TRANSIENT RECOVERY TIME:

Less than 50psec for output recovery to within
10mv following a full load current change in the
output, ‘ ' ‘

OVERLOAD PROTECTION: :

A continuously acting constant current circuit -
protects the power supply for all overloads in-
cluding a direct short placed across the terminals

in constant‘voltdge{ operation, The constant
voltage circult limits the output voltage In the
constant current mode of operation,

METER: i
The front panel meter can be used as elther a

,0=9 or 0-,8 volt voltmeter or as a 0-4 or 0-,4 amp

ammeter, '

' OUTPUT CONTROLS:

Coarse and fine voltage controls and coarse
and fine current controls are provided on the front

OUTPUT TERMINALS:

Three "five-way" output posts are provided on
the front panel and an output terminal strip is lo«
cated on the rear of the chassis, All power supply
output terminals are isolated from the chassis and
either the positive or negative terminal may be
connected to the chassis through a separate ground
terminal located on the ‘output terminal sirlp,
ERROR SENSING: ‘

Error sensing is normally accomplished at the
front terminals if the load s attached to the front
or at the rear terminals if the load is attached to
the rear terminals, Also, provision is included
on the rear terminal strip for remote sensing.

REMOTE PROGRAMMING:

Remote programming of the supply output at
approximately 200 ohms:per volt in constant
voltage is made avallable at the rear terminals,
In constant current mode of operation, the current
can be remotely programmad at approximately 500
ohms per ampere, ; '

COOLING: ' _
Cenvectlon cooling 1s employed, The scpply
has.po moving parts.

SZE: ‘ '

3-1/2" H x 12-5/8" D x 8-1/2" W, ‘Two of the
units can be mounted side by side in a standard
19" ralay rack., .

| .

WEIGHT: .
19 lbs, shipping,

14 ‘Ibs, net,

FINISH.
Light gray front panel with dark gray case,

POWER CORD:
A three-wire, five-foot power cord is provided
with each unit,

WL

! l||'| '||7‘|'1

i Nl R LR
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SECTION 11 v ,

oo B . INSTALLATIGN

’2—1_ mrrm msvsc'mor: ‘

2-2 Before shi pment,
,end found to be free of mechanical and electrical

derects. ‘As soon ag the Instrument Imunpackad. in-

spect for any damage thit may have occurred In

itransit. Save all packing materials until the nspec-
tion is completed. If damage Is found. prcceed ag.
déscribed in the Claim for Damage in Shipment sec~ .
tion of tne warranty page at the rear of this manual.

2= 3 MECHANICAL CHECK

2-4 This check should confirm that there are no
. broken knobs or connectors, that the cabipet and

panel surfaces are free of dents and scratches, and -

that the meter is not scratched or cracked.
2-5 . ELEGTRICAL CHECK _
2-6 Thelinstrumant should be checked againstits

. electrical specifications.. SactionV includes an”in~- '
capinet" performa pce check toverify proper instrument

1

JoperatIon.

2=7" INS'I‘ALLATION DATA i

2-8 The instrument 15 shi pped ready fecr bench
operatlon. It is necessary only to connect the in~
Lol i } .

I 1 1

this lnstrument was inspected

strument to a source of pcwer and it is ready for ' .

operation.
2-2

2-10'.This instrument is air cooled. Sufficient space "

Lot

LOCATION

should be allotted so' that a free flow of cooling air
can reach the sides and rear of the instrument when

Jtisinaperation. It shouldbe usedin an area where

the ambient temperature does not exceed 509C,

l- 11 ,RACK MOUNTING x .

2-—12 This lnstrurnent rnay be rack mour?ed in a
standard 19 inch rack panel' efther alongside a sim-
flar unit’ or, by itself. Figures 2«1 and 2-2 show hgw
both types 'of installations are accomp!ished Y

2-13 To mount two unitb side-by’-sid S proceed as
follows:

!

. Ramove the four screws fr:m the frcnt o
. panels of both units., , :

1]

b.’ Slide rack: mounting pars between the

frqnt pane! and case of each urit.

c. Sude combining strip between the front

panels and cases of the two units.

‘d. After fastening rear portlons of units to-

4

gether ising the bolt. nut. and spacer. replace pan=)
el screws. ‘ - o

0
© Dm'r'-nn. L [

COMBINING
STRIP

Flgure=2-l.
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Rack Mounting, Two Units |
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I_D un" .
e

NETER CURRENT

P
1

‘Figure 2-2,

2-14 'l‘o mount a slngle unit in the rack panel. o
proceed as follows:

a. Boltrack mountlnq ears, comblining
straps, ‘and angle brackets to each side of center
spacing panels, Angle brackats are placed behind
combining straps as shown in Flgure 2-2, ‘

- b, Remove four screws from front panel of
unit, - : v

c. Slide combining strips botween front

panel and case of unii,

d, Bolt angle brackets to front sides of case ’

and replace front panel screws,

2-15 ' [NPUT POWER REQUIREMENTS

2=16 This power supoly may be operated from
elther a nominal 115 voit or 230 volt 50-500 cycle
power source, . The unit, as shlpped from the fac-,
tory, is wired for 115 volt operation, The Input
power required when operated from a 115 volt 60
cycle power source at full load Is 70 watts and
0.85 ampems. '

2-17 CONNECTIONS FOR 230 VOLT OPERATION
{Pigure 2-3)

'
[

2-18 Normally, the two primary windings of the

tnput transformer are gonnected in parallel for oper-

ation from 115 volt source, ' To convert the power
supply to operailon from a 230 volt source, the .
power transformar windings are connected In series
as follows:

a, Unplug the line cord and remove the unit
from case,

b, Break the copper between 54 and 55 and
also between 50 and 51 on the printed circult board,
These are shown in Figure 2-3, and are labeled on
copper side of printed circult board,

www.valuetronics.com

SPACING RACK

PANEL
\ —
o o o] @
° © LB L=

COMBINING '

STRP ,

Rack Mounting, _OnE Unity 2 ;

TRANSFORMER PRIMARY
CONNECTLD FOR
1S VOLT OPERATION

i

ROTEr CONNECTIONS BETWEEN )
10 & 51, 34 & 1% ARE MALL WITH
COPPLR ON THE PRINTED CIRCUIT
BOARD). THESE CONNECTIONS
MUST BE REMOVEL POR 110V

, QPLRATION. THE CONNECTIONS
ON THE PRINTED CIRCUIT A0MRD
MUST BE BROKIN AND A STPARATE
EXTLRNAL CONNECTION MADE
BITWEEN POINTS 50 & 33,

TRANSFORMER PRIMARY
CONNECTID FOR ',
240 VOLT OPTRATION

Figure 2-3, Primary Connections

c. Add strap between 50 and 55,

d. Replace existing fuse with'l ampere,
230 volt fuse. ‘Return unit to case and operate
normally. .




| 2719 POWER CABLE

2-20 To protact operating personnel, the National
. Electrical, Manufacturers Association (NEMA) recom~
~ mends that the instrument panel and cabinet be
groundeds This instrument is equipped with a three
conductor power cable, The third conductor is the
. ground conductor.and when the cable is plugged Into.
.an appropriate raceptacle, the instrument is

pmng cannector is the ground connection,

P 2 21 To preserve the protectlon feature when oper-
ating the Instrument from a two~contact outlet, use
a three-prong to two=prong adapter and connect the

. green lead on the adaptex; to ground,

'

www.valuetronics.com

.2-22 REPACKAGING FOR SHIPMENT

‘grounded, The offset pin on the power cable three~ .

2-23 To insure safe shipment of the Instrument, it~
is recommended that the package designed for the
instrument be used, The criaginal packaging material
is reusavle, If it s not avallable, contact your
local Hewlet:~Parckard field office to obtain the
materials, This office will also furnish the ad-
dress of the nearest service office to which the
instrument can be shipped, Be sure to attach a

tag to the instrument which specifies the owner,
model number, full sarial number, and service re- -
quired, or a brief descriptlon of the trouble,



o 3-1
1 o
o 3 2 The front pcmel controls and indicators,
) ' together with the normal turn-on sequence, are
~ . shown In Figure 3-1,

OPERATING COHIEOLS AND _INDICATO &‘i

o4

b
Coe N
L

‘ HARALY, Dﬂ POWIR SUPFLY . N
nnntrr-nt.-
: b 2 Q@ i @
} ¥ . '
: © METER
ON \DL'I’AGIJ f a;,u;u'r ;
NS ¥ - @
Y l
/ 2

SETAC rqw:xswncumou. L
. ' OBSERVE THAT MIOT LIGHT GOLS ON, '
3. BET METER SWITCH TO DESINED VOLTAGE RANGE.
4. ADJUSY COARSE ANO FINE VOLTAGE CONTROIS UNTIL |
DESIPED OUTPUT VOLTAGE IS INDICATED ON METER. ;' .
5. 3HOR? CINCUIT QUIFUT TEAMINALS, SLT METER 1+ @
o _ SWITGK TO DESIRED CUAKENT RANGE, AND ADIUST,
W CURKENT CONTRQLS FOR DESIAED QUTPUT CURRENT,
6.  PIMCVE SHORT AND GOUNEGT LOAD TO QUTPUT
PTEMMIIALS ORONT OARLAR). | .

‘i o \ T

Flgure 3-1. Pmnt Panel Controls and Indlcators

)

)
j

-)1: B B

3-3 \ OPRRATING MODES | S

'3-4 The power supply 18 designed so that its
made f vperation can be selected by making

strapping connections between particular terminals
on the terminal strip at the rear of the power supply.
The terninal designations are 'stenciled in white on
the powbr supply above thdir respectlve terminals,
Althougtkthe:strapping patterns {llustrated in this

section

power supply up to 300 vdec off ground (floating).

The following paragraphs describe the procedures
for utilizing the varlous operational capabilities of
the power|supply, A more theoritical descriztion
concemning) the operational features of this supply
" 1s contained in a power supply Application Manual

and In various Tech, letters published by the
Harrison Division, Coples of these can be ob~-

ééé é 5

| ) A AN
! , B -1 o

show the pos{tive terminal grounded, the
operator can ground either terminal or operate the

SECTION III .

OPERATING INSTRUCTIONS ' v

3-5 JHORMAL OPERATING MQDE \

3-6 The power supply is normally shipped with its
rear terminal strapping connecilone arranged for
-Constant Voltage / Constant Current, local sensing,
local programming, single'unit mode of operadan,
"This strapp‘ng pattern is {llustrated in Figure 3-2,

. The operator selects either a constant voltage or a

" constant current cutput using the front panel con~
trols (local programming, no strapping changes are
necessary)..

lll!!sMA&A‘M’A!M-S-Grl)-!--l-sklo ‘

- ~ MONI TORING
- ., " POINTS

!

i l L
Figure 3-2, Normal Strapping Pattemm . -

’ b L _
., ' 3-7" CONSTANT VOLTAGE -, = '} .

t

Lid
1 N

3-8, To select a constant voltage output, proceed
‘as follows- '
_ ,Tum-on power supply ‘and an:tjust1 it
i VOL’I‘AGL controls for. deslred output voltage (out-
put:terminals open), '
©V w th, " Short output terminals and adjust CUR-
RENT :::ontrols for’ maxlmum output current allonable,
(cun'en‘“umu ,» as determined by load condltions
If a load change causep the cument, llmit to be
exceeded, the power shpply will automatically
crossover to co'istant current output at the preset
y current limit aad the output voltage will drop pro-
portionately, In setting the current lHmit, allow-
ance must be made for high peak current which can
cause unwanted cross-over, (Refer to Parayraph
3-44, } ‘

3-3 CONSTANT CURRENT

3-10 To select a constant current output, proceed
"as follows:

a. Short output terminals and adjust CUR~
RENT controls for desired output current,

tained from \your local Hew!lett-Packard field office,

.
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b, Open output terminals and adjust
VOLTAGE controls for maximum output voltage
allowable {voltage limit), as determined by load
conditions, If a load change causes the voltage
limit to be exceeded, the power supply will auto-
matlcally qrssover to constant voltage output at
the preset voltage limit and the output current will
-drop proportionately, In setting the voltage limit,
allowance must be made for high peak voltages '
which can cause unwanted crossover, (Refer to
Paragraph 3-44), ?

3-11 CONNECTING LOAD

3-12 "Each load should be connected to the power
supply output terminals using separate pairs of con-
necting wires, This will minimize mutual coupling
effects betwaen loads and will retain full advantage
of the low output impedance vof the power supply.
Each pair of connecting wires should be as'short as
possible and twisted or shielded to reduce nolse -
pickup, (If shield is vred, connect one end to |
power supply ground termlnal and leave the other’
end unconnected ) i

3=13 If load conslderatlons require that the outpu\t
power distribution terminals be remotely located
from the power supply, then the power supply out~
put tenninals should be connected to the remote
distribution terminals via a pair of twisted or .
shielded wires and each load separately conrected
to the' remote distrlbution terminals, For this case,
re'lote ‘sensing should bg used (Paregraph 3-28),

3~ 14 OPTIONAL OPERATING MODES
3-15 RBMOTE FROGRAMMING, CONSTANT VOLTAGE

3-16 The constant voltage ocutput of the power sup-
ply can be programmed (controlled) from a remote .
location {f required, Elther a resistance or voltage
source can be used for the programmlng device,

The wires connecting the programming terminals of

the supply to the remote programming device should

be twisted or shieldad to reduce noise pick-up,
The VOLTAGE controls on the front panel are
dis?bled according to the following procedures,

3-17 Reslstance Programming (Figure 3-3). In this
made, the output voltage will vary at a rate deter-
tlined by the programming coefficient ~— 200 chms
per volt (i, e. the output voltage will increase

1 volt for each 200 ohms added in series with pro-
gramming terminals), The programming coefficient
is determined by the programming current, This
current is adjusted to within 2% of 5ma at the fac-
tory, If greater.programming accuracy is required,
it may be achieved by changing resistor R13, ' .

3-18 The output voltage of the power supply
should be zero volts £20 millivolts when zero ohms
is connected across the programming terminals, If

3-2
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PROGRAMMING
RESISTOR

Ry

Remote Resistance Programmlng
{Constant Voltage)

! Flgure 3=-3,

3

.a zero ohm voltage closer than this is required, it

tay be achieved by changing resistor R6 or R8 as

- described n Paragraph 5-49,

3-19 To maintain the stability and temperature
coefficient of the power supply, use programming
resistors that have stable, low nofse, and low
temperature (less than 30ppm per degree Centigrade)
characteristics. A switch can be used in conjunc-
tion with various resistance values fn order to ob-
tain'discrete output voltages, The switch should
have make-before~break contacts to avoid momen-

- tarily opening the programming terminals during the
. switching Interval.

3-20 Voltage Programming (Figure 3-4). Employ
the strapplng pattern shown on Figure 3-4 for volt-
age programming. In this mode, the output voltage
will vary in a 1 to )'ratio with the programming

.. voitage (reference voltage) and the load on the pro-~

gramming voltage source will rc:’t exceed 25 micro-
amperes, 1 . ) {: i

: I
Al AZ A3 M AS AS A?Asn-.ni—m++sm

ATA
|c|u|:e1

I P37
]ﬁs‘u@&

1\ L

Remote Voltage Programming
{Constant Voltage)

Figure 3-4,

3-21 The Impedance (Ry) looking Into the external

* programming voltage source should be approximata- .

ly 1000 chms if the temperature and stabilfty speci-

- fications of the power supply are to be maintained,

Y




3-22 REMOTE PROGRAMMING, CONSTANT o 3-26 Voltege Programming (Figure 3-6), In this
i CURRENT ‘ made, the output current will vary linearly with
' : o . changes in the programniing vollage, The program~
13-23 Blther a resistance or a voltage source can be  ming voltaae should not eac-2. 1, 5 volts, Voltage \

- "used to control the constant current ‘output of the in excess of 1, 5 volts will resu § in excessive
_supply, The CURRENT controls on the front panel power dissipation ln the instrument and possible
‘are! disabled according to the following procedures, damaqe,

3-24 Resistance Programming (Fiqure 3=5),  In this AL AZ AY A4 AD AS " A8 AR -5 - GND + 48 AID

mode, the output current' varles at a rate determined
by the programming coefficient =~ 1000 chms per
ampere for Models 62018, 6202B, and 6200B {0~
0,75 ampere range), and 500 ohms per ampere for
Models 6203B and 6200B {0-1.5 anipera range). ; ,
9 ;
| mua;umunnn-s-aro++amo

. P,
i) " | N u J L\‘J 1/

REFERENCE
" VOLTAGE

Piqure 3-6, Remote Voltage Programming
{Constant Current)

; 3-27 The output current will be the programming
Figure 3-5, Remote Resistance Programming voltage divided by 1 ohm, The cverent required
{Constant Current) ‘ from the voltage source will be less than 25 micro-
amperes, The Impedance (Rx) as seen looking into

- the programming voltage source should be approxi-

L : .
The programming coefficlent is determined by the mately 500 ohms if the temperature coefficient and
programming current, This current is adjusted to , stability specifications of the power supply are to
within 10% of 1 milliampere at the factory. If be maintained, 7 ,
greater programmlng accuracy is required, it may be :
achleved by changing resistor R19, 3-28 REMOTE SENSING (See Figure 3-7)
3= 2% Use stable, low noise, low [emperature coef- 3-19 Remote sensing is used to maintain good regu~
ficient (less than 30 ppm/ C) programming resis- latlon at the load and reduce the degradation of reg~
tors to maintain the power supply temperature coef~ ulation which would occur due tothe voltage drop
ficient and stability specifications. A swilch may in the leads between the power supply and the load,
‘be used to set discrete values of output current, Remote sensing is accomplished by utilizing the
A make-before-break typa of switch should be used strapping pattern shown in Figure 3-7, The power
; since the output current will exceed the maximum supply should be turned off before changing strap- '
ratlng of the power supply if the switch contacts ping patterns, The leads from.the 4§ terminals to
open during:the switching interval the load will carry less than 10 milliamperes of
‘current, and It is not required that'these leads be
CAUTION as heavy as the load leads, However, they must
: _ be twisted or shlelded to minimize nolse pick~up,
If the programming terminals .

{Al and A4) should open at any Al A2 A3 A4 AS AS AT AS AS -5 =~ OND + +3 AK

)
o | [

' time during this mode, the out-
put current will rise to a value
that may damaae the power sup-
ply and/or the load, To avold
this possibility, connect a 1, 5K
resistor across the programming
terminals and in parallel with a
‘remote programming resistor,
Like the programming resistor,

y  the 1, 5K resistor should be of "

the low noise, low temperature
coeffictent type, . ' Figure 3-7. Remote Sensing

3-3 y
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"CAUTION
‘. Observe polarity when connecting
“the sensing leads to the load,

3-30 Note that it is desirable to minimize the drop
‘in the load leads and it 18 recommendad that the
drop not exceed 1 volt per lead if the power supply
1s'to meet its DC specifications, If a larger drop
must be tolerated, please consult a Hewlett-Packard
field representattve.

3-31 The procedure just described will result in a
low DC output impedance at the load,. If a low AC
impedance 18 required, it is recommended that the
following precautions be takén;
~a, Disconnect output capacitor C20, by dis~
connecting the strap between Al0 and +5,
‘b, Connect a capacitor having similar
characteristics (approximately san e capacitance,
- same voltage rating or greatsr, and having good
high fraquency characteristics) across the load
~uslag short leads,
! i
3-32 Although the stravping patterns shown in
Figures 3-3 through 3-6 employ local sensing, note
that it is gossible to npsrate a power supply simul-
taneously 'n the remote sensing and Constant
Voltage / Constant Current remote programming
modes, .

1

NOTE ;

It Is necessary to readjust
the current limit when the
instrument is operated in
the remote sensing mode, .

3-33 -SERIES OPERATION .
3-34 Normal Series Coﬁnections {Pigure 3-8),

Two or more power supplies can ba operated in
series to obtain a higher voltage than that avail-
able from a single supply. When this connection is
used, the output voltage is the sum of the voltages
of the individual supplies. Each of the Individual -
supplies must be adjustad in order to obtain the !
total output voltaqe. The power supply contains a
protective diode connected internally across the
output which protects the supply If one power sup-
ply is tumed off while its series partner(s) is on,

3-35 Auto-Series Connections (Figure 3=9), The

- Muto=-Series configuration {s used when it Is desir~-
able to have the output voltage of each of the
serles connectad supplies vary in accordance with
the setting of a control unit, ‘The control unit is
.called the master; the controlled units are cailed
slaves, At maximum output voltage, the voltage
of the slaves is determined by the setting of the

:front panel,VOL'll‘AlGE control on the master. The

J_l,‘,“ L
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Figure 3-8, Normal Series

+

 MASTER
Al A2 A3 MAEA‘ A?All. =5 = GNO + 43 AR

A:nnaMunun'n-s-wo-o-—nm
SLAVE
]
‘ |
B ~MASTER
A-Aznuuunasnns-am-r-r‘sm

iSlis(i8 ’dl[:]

AR
|

I@I@I@|@IFIEIMEIDIF‘IGIH@I@{
W, 1" I\
Al A2 A3 A4 A3 ._le A?MAB -S = GND 4+ +5 AKD
"SLAVE NO,2

!

Figure 3-8, AUTO-Se=ries, Two and Three Units




t

. master:supply must be the most positive supply of

‘the serles,  The output CURRENT controls of all

. serles units are operative and the current limit is
equal to the lowest control setting, If any output
CURRENT controls arc set too low, automatic
crossover to constant current operation will occur
and the output voltage will drop, Remote sensing
and programming can be used; however, the strap~
ping arrangements shown in the applicable figures
show local seqsing and programming,

3-36 In order to maintain the temperature coeffi=-
cient and stability specifications of the power sup-
ply, the external resistocs (Rx) shown in Figure 3-9
should be stable, low nolse, low temperature coef-
ﬂcient (less than 30 ppm per degree Centigrade)
resistors, The value of each resistor 15 dependant
on the maximum voltage rating of the "master" sup-
ply. The value of R, is this voltage divided by the
voltage programming current of the slave supply
(1/Kp where Kp Is the voltage programming coeffi-
clent) The voltage contribution of the slave is
determined by its voltage control setting,

1

3~37 PARALLEL QPERATION '
t
3-3e H]ormal Parallel Connections {Figure 3-10},

Two or more power supplies can be connacted in
parallel to obtain a total output current greater than
that available from one power supply. The total '
output current is the sum of the output currents of
the individual power supplies. The output CUR~
RENT controls of each power supply can be sepa-~
rately set, The output voltage controls of one
power supply should be set to the desired output
voltage; the other power supply should be set for
a slightly larger output voltage, The supply set to
the lower output voltage will act as a constant
voltage source; the supply set to the h'jher output
wiil act as a constant current sourc®, dropping its
output voltage until it equals that of the other sup-

ply.

'

Al AZ A3 A4 AD AB AT A8 AO-S-W++SAIO

Allli\SMMﬂG AT_AS A9 =5 =~ GND 4 +5 A0

Pigllre 3-10, Normal Parallel

www.valuetronics.com

_output current from one master power supply.

3~-39 Auto-Parsallel, The Strapping Patterns for *
Auto-Parallel operation of two and three power sup-
plies are shown in Figure 3-11, Auto-Parallel
operation permits equal current sharing under all
load conditions, and allows complete control of
The
output current of each slave is approximately equal
to the master's., Because the output current con~
trols of each slave are operative, they should be
set to maximum to avoid having the slave revert to
constant current operation; this would occur if the
master output current setting exceeder the slave's,

' MASTER
'A) A2 A M AS AS AT A8 A ~8 ~ GND + +3 AIO

Atnznuasunrm»-s - GG + +8 AR
SLAVE, .

MASTER
Al A2 A3 A4 A5 AE AT AB AS =3 = GNO + +3 AIO

S
20.1, OV ' ;

’ ] LOAD
oy

SCAVE NO.J WOV 4
S S S
200t LYV

i\

S S S

2041 10V

AS AS AS AT AB A9 -5 - GNO + 45 A

Al A2 A3
‘ SLAVE NO, 2

Figure 3-11, Auto-Parallel, Two and Three Units

e e e e e —— i e At e ™= = = e




E M R T AT

e < A i T

3-40 AUTO-TRACKING OFERATION (See Figure 3-12)

3-41 The Auto-Tracking configuration is used when
It I8 necessary that several different voltages
referred to a common bus, vary in proportion to the
setting of a particular instrument (the control or
master). - A fraction of the master's output voltage
is fed to the comparison amplifier of the slave sup-
ply, thus controlling the slave's output. The mas-
ter must have the largest output. voltage of any
power supply in.the group (must be the most posi-
tive supply in the example shown on Figure 3-12).

Il f
3-42 The output voltage of the slave is a percent~
age of the master’s output voltage, and is deter-
mined by the voltage divider cor.sisting of Ry {or Ry
and Ry) snd the voltage control of the slave supply,
Rp where: Eg = Rp/(Ry+Rp). Turn-on and turn-off
of the power supplies {s controlled by the mastaer.
Remote sensing and programming can be used; al-
though the strapping patterns for these modes show
only local sensing and programming, In order to
maintain the temperature coefficlent and stability
speclfications of the power supply, the external
resistors should be stable, low nolse, low tempera-
ture (less than 3Sppm peroC) resistors,

3-43 SPECIAL OPERATING CONSIDERATIONS

e e et et et e e D 8

'

' 3-44 PULSE LOADING

-3=45 The power supply will automatically cross
over from constant voltage to constant current
operation, or the reverse, in response to an in-
crease (over the preset:limit) in the output current
or voltage, respectively, Although the preset ‘
limit may be set higher than the average output
current or voltage, high peak currents or voltages

.+ (as occur In pulse loading) may exceed the preset

. limit and cause crossover i> ocecur, If this cross-

over limiting is not desired, set the preset limit
for the peak 1 quirement and not the average,

f

3-6
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AU A2 A3 M AS AS AT AB AT <8 - GND + 43 AR

B8]

SIS
A}

SLAVE

# MASTER MUST BE POSITIVE UPPLY

! MASTER®
Al AZ A3 A A3 AG A7 AB AD -8 - GND + 48 4D

SISERERERR
\NAT°V T UN

Al A2 A3 A4 A5 AS AT AB AP =8 - GND + +3 A

Figure 3-12. Aulo~Tracking, Two and Three Units
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3)—46 OUTPUT CAPACITANCE

3-47 There is a capacitor (internal} across the out-
put terminals of the power supply,  This capacitor
helps to supply high-current pulses of short dura-
tion durlng constant voltage operation, Any capac-
itance added externally will improve the pulse cur-
rent capability, but will decrease the safety pro-
vided by the constant current circuit, A high-cur-
rent pulse may damage load components befora the '
average output current is large enough to cause the
conetant cutrent circuit to operate,

3-48 The effects of the output capacitor during
constant \ operation are as follows:

a, The output impedance of the power supply
decreases with Incréasing frequency,

b, The recovery time of the output voltage 1s
longer for lodd resistance changes,

c. A large surge current causing a high power
power dissipation in the load occurs when the load
resistance is reduced rapidly, -

3-7,
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3-49 REVERSE VOLTAGE LOADING

3-50 A diode is connected across the output termi-
nals, Under normal operating conditions, the ’
dlode is reverse blased {anode connected to nega-
tive terminal), If a reverse voitage is applied to
the output terminals (positive voltage applied to
negative terminal), the dlode will conduct, shunting
current across the output terminals and liniting the
voliage to the forward voltage drop of the diode,
This ¢'>de protects the serles transistors and the
output electrolytic capacitors,

3-51 RBVERSB CURRENT LOADING

3-52 Active loads connected to the power supply
may actually deliver a reverse current to the power

‘supply during a porticn of it's operating cycle, An

axternal source cannot be allowed to pump current
into the supply without loss of regulation and pos-
sible damage to the output capacitor, To avotd’
these effects, it is necessery to preload the sup~
ply with a dummy load resistor so that the power
supply delivers current through the entire operating
cycle of the load device,
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b | Figure 4-1. Overall Block Diagram

4-1 OQVERALL BLOCK DIAGRAM DISCUSSION

-4-2 The power supply, as shown on the overall
block diagram on Figure 4-1, consists of a power
transformer, a rectifier and fllter, a series regula-
tor, the mixer and error amplifiers, an "OR" gate,
a constant voltage input circuit, a constent current
input circuit, a reference regulator circuit, a bias

" supply, and a metering circuit, '

4-3 'The input line voltage passes through the
power transformer to the rectifier and filter where

it is converted to raw DC. The DC current passes
thrc ugh the series regulator to the positive output
tarminal via a current sampling resistor, The regu~
lator, part of the feedback loop, is made to alter
it's conduction to maintain a constant output

4-1

voltage or current. The voltage developed across
the current sampling resistor 1s the input to the
constant current input circuit, The output voltage
of the power supply is sampled by the voltage in-
put circuit by means of the sensing terminals {£S),
Any changes in output voltage / current are .
detacted in the constant voltage/constant current
input circuit, amplified by the mixer and error
amplifiers, and applied to the series regulator in
the correct phase and amplitude to counteracfany
change In output voltage/output current, The refer~
ence circuit provides stable reference voltages
which are used by the constant voltage/current in-
put circuits for comparison purposes, The bias
supply furnishes voltages which are used through-
out the instrument for blasing purposes, The meter
circult provides an irdication of output voltage or
current,
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J * Figure 4-2, Simplified Schematic
4:-4 SIMPLIFIED SCHEMATIC
4-5 A simplified scheatic of the power supply power supply, is a protective device which pre-
is shown in Figure 4-2, It shows the oporating vents internal damage that might occur if a reverse
controls; the ON=~off switch, the voltage program=- voltage were applied across the output terminals,
ming controls (R10A and R10B), and the cument - Qutput capacitor, C20, 15 also connected across
preramming controls (R16A and R16B), The METER the output terminals when the normal strapping
switch, included in the meter circuit block on pattern shown on Figure 4=2 {s employed, Note
Figure 4-2, allows the meter to read output voltage that this capacitor can be removed if an increase
or current in either of two ranges.  Figure 4-2 also in the programming speed is desired. Under these
shows the internal sources of bias and roference conditions, capacitor C19 serves to insure loop

voltages and their nominal magnitudes. Diode stability,
CR34, connected across the output terminals of the :

4-2
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4-6 SBR[ES B_E_QHLAIOE

4-7 'I‘he saries requlator conslsts of lransiator
sthges Q6 and Q7 (see schematic at rear of manual),
The transistors are connected in parallel so that
approximately half of the output current flaws
through each one, The ragulator serves as a series -

control element by,altering it's conduction 50 that

the output voltage or current is kept constant, The
conduction of the transistors is controlled by the
feedback voltaga fmm the error amplifier, Diode
CRIl, ¢ nhacted across the regulator circuit, pro=-
tects the'seriés franalstors against reverse voltages
that could develop across them during parallel or
auto-paratle) oparation if one supply is turned on.
before the'ot'her.

4-8 CDNSTANT VOLTAGE INPUT CIRCUIT
(Piqure 4-3)

4-9 The circuit consists of the coarse and fine
programming reststors (R10A and R10B}, and a dif-
ferential amplifier stage (Ql and associated compo~
nents). Transistor Q1 consists of two silicon
transirtors housad in a single package, The .
transistors have matched characteristics minimizing
differential voltages due to mismatched stages,
Moreover, drift due to thermal differentials is mini-
mizad, since both transistors oparate at essentially
the same temperature, . ‘

i

4+~10 The constant voltage input circult continuout-
ly compares a fixed reference voltage with a portlon
of the sutput voltage and, if & difference exists,
produr s an urror voltage whose amplitude and -
phase {5 proportional ‘to the difference, The srror
output is fed back to the series regulator, through.
‘an OR gate and the mixer/error amplifiers, The
ervor voltage changes the conduction of: the series
' regulator which, in turn, alters the output vol;aqe'
so that the difference between the two input .,
~voltages applied to the differential amplifier ls '
reduced to zero, This action malntalns the output :
voltage constant, ' e o

4=11 Stage G1\B of the differential ampllfler is
connected to a somm » (+5) potential through im-;
pedance equallzing rcsistor RS, : Reslstor R6 and RB
are used to zero blas the input stage,’ offsetting
minor base to emitter voltage differences in Ql,

The base of Q1A is connected to a summing point
at the junction c¢f the programming resistors and the-
current pullout reristor R12, Instantaneous changes
in output voltage resvit in an increase or decrease
tn the summing pcint potentlal, * Q1A is then made
to conduct more or less, in accordance with
summing point voltage change. The resultant out-
put error voltage i fed back to the series regulator
via the remaining components of the feedback loop,

1
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. Ftoure 4-3, Constant Voltage Input Circult, Simplified Schematic
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, rapld voltage turn-down,

B T ' .

Vi
JJl'Il‘:!i |

8 Resistor R1l, in series with the base QlA, limits the

current through the programming resistors during
Diodes CR1 and,,CRz form
A limiting network which prevent excessive voltage

.excursions from over driving stage QlA, ~ Capacitors

Cl and C2, shunting the programming resistors,
increase the high frequency galn of the input ampli-
fier, - Reslistor R13, shunting pullout resistor R12,
serves as a trimming adjustment for the program=
ming current,

4-12 CONSTANT CURRENT INPUT CIRCUIT
. {Figure 4-4) i

4-13 This clrcuit is similar in appearance and.
operation to the constant voltage Input circuit, It
consists of the coarse and fine cumrent programming
resistors (R16A and R16B}, and a differential ampli~
fier stage (Q2 and assoclated components), Like

. transistor Q1 in the voltage input circuit, Q2 con~=

sists of two transistors, having matched character-
istics, that are housed in a single package,

4-14 The constant current input circuit continuous~

. ly compares a fixed reference voltage with the

voltage drop across current sampling resistor R54,
If a difference exists, the differential amplifier

produces an error voltage which is proportions ! to
this difference, The remaining components in the

L

feedback loop {amplifiers and saries regulator)
function to malntaln the drop across the current
sampling resistor, and consequantly the output cur~
rent, at a constant value,

4-15 Stage Q2B is connected to the +S through
impedahce equalizing resistor R26, Resistors R25
and R28 are used to zero blas the input stage, off-
setting minor base to emitter voltage differences in
Q2. Instantaneocus changes in output current on the
positive line are felt at the current summing point
and, hence, the base of Q2A, Stage Q2A varles its
conduction In accordance with the polarity of the
change at the summing point, The change in Q2A's
conduction also varies the conduction of Q2B due
to the coupling effects of the common emitter
resistor, R22, The error voltage is taken from the
collector Q2B and fed back to the serles regulator
through OR=-gate diode CR4 and the remalnlng com=
ponents of the feedback loop, The error voltage
then varies the conduction of the regulator so that
the output current is maintained at the proper level.
4-16 Resistor R20, in conjunction with R? and C3,
helps stabilize the feedback loop, Diodz CRS
limits voltage excursions on the base of Q2A,
Resistor R1°, shunting the pullout resistor, serves
as a trimmli.g adjustment for the programming cur-
rent flowing through R16A and B,

=6,V

PULLOUT
RESISTOR
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Ll & |
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s 4 Al
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REGULATOR CURNENT
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[H]
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' YOLTAGL )
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MIXER v
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I L
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Figure 4~4, Constant Current Input Circuit, Simplified Schematic
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4-17 VOLTAGE CLAMP C IT (Fiqure 4~5
4-18 During constant current operation the constant
voltage programming reslstorsare a shunt load

‘across the output terminals of the power supply, If

. the output voltage changed, the current through
these resistors would tend to change resulting fn an -
. output current change, The clamp circuit is a return

path for the voltage programming current, the currant
that normally flows throughthe programming resis~
tors, The circult maintains the current into the
constant voltage summing point (A6} constant thus
eliminating the error due to shunting effects of the
constant voltage programming resistors,

4~19  The voltage divider, R51, R52, and CR3l,

. wack biases CR30 and Q10 during constant voltage

nperation, Whan the power supply goes into con-
stant current operation, CR30 becomes forward
biased by the collector voltage of Q1A. This results in
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 potenttal
that exists in constant voltage operation, results in
a constant voltage across, and consequently a con-
stant current through, the current pullout resistor

(r12),

4-20 MIXER AND ERROR AMPLIFIERS (Figure 4-6)
4-21 The mixer and error amplifiers amplify the
error signal from the constant voltage or constant

curr~nt input circuit to a level sufficient to drive
the series negglator transistors, The emitter blas

CR17

P12, 4Y BV
éll £l52 '
> >

CRY
la
¢

b GDCRJI

e

YOLTAGE
“8.2V +5 BUMMING
POINT
Fgure 4-5, Voltage Clamp Circuit

potentlal for mixer amplifier Q3 is established by
voltage divider CR6, CR?7, and R29, Transistor Q3
recelves the error voltage input from either the con-
stant voltage or constant current circuit via the OR-
gate dtode {CR3 or CR4) that is conducting at the
time, Diode CR31sforwardbiased, and CR4 reversad
biased, during constant voltage operation. The re-
verse s trnie during constant current operation,

4-22 The RC network, composed of C5 and R30, Is
an equaliizing network which provides for high fre-
quency roll off in the loop gain response 1n order to
stabilize the feedback loop. Emitter follower tran-
sistors 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 resistance dis-
charge path for the output capacitanca of the power
supply during rapid down programming.
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Figure 4-6, Mixer and Error Amplifiers, Simplified Schematic
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4~23 REFERENGCE CIRCUIT : connected to the junction of a voltage divider (R41,
' R42) connected directly across the supply, Any

4-24 The reference circuit (see schematic) is a error signals are amplified and inverted by QB and
feacback power supply simiiar to the main supply, applied to the base of series transistor Q9. The
It provides stable reference voltages which are - series element then alters its conduction in the
used throughout the unit, The reference voltages direction and by the amount necessary to maintain
are all derived from smoothed dc obtained from the the voltage across VR1 and VR2 constant. Resistor
full wave rectifier (CR22 and CR23) and filter capa-  R46, the emitter resistor for Q8, is connected in a
cltor C13, The +6, 2 and -6, 2 voltages, which are manner which minimizes changes in the reference
uged in the constant voltage and current input cir- voltage caused by variations in the input line,
cuits for comparison purposes, are developed QOutput capacitor C7 stabllizes the regulator loop.
,across temperature compensated Zener diodes VR1 '

and VR2, Resistor R43 limits the current through 4-26 METER CIRCUIT (Fiqure 4-7

tha Zener diodes to establish an optimum blas level,
4~27 The meter circuit provides continuous indlca~
4-25 'The regulating circult conslsts of serles regu-  tlons of output voltage or current on a single multi-
lating transistor Q9 and error amplifier Q8, Output ple range meter, The meter can be used either as a
voltage changes are detected by QB whose base is voltmeter or an ammeter depending upon the position
‘ : of METER switch S2 on the front panel of the supply,

RA54 , R
‘_—-—"% V\llv 1
CURRENT
: Lx samrine
R3S 2 RISISTOR
»s
; 3
52 s
METER -
(SEE NOTE) tH I
] , I8
: H Ahl'
!
\ 0 L]
! >
‘ | RS9 2
: | 1 I
R73 : - )
. Rey L RNZ _ !
i1 N 5.2y |
' METER 1 T i
R72 2R 1 pra ‘{ '
voLT <
ciL ¢ . <& | Rt 3
) M2 Ay ' !
1
R0 Qs 1
4 |
o0—
73 ' Q12 o
. T Re2 o—I

5.2V MLy

L Lo} 8

- sr
5° posttians for different ) J

-+ mixdels are shown below,

i
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L10]p FALY 24 1 1a0M | AlAA ]
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Figure 4-7, Meter Circuit, Simplified Schematic
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This switch also selects one of two meter ranges on

.each scale, The metering circuit consists basically

of a selaection circuit (switch 52 and associated

-voltage dividers}, a stable differential amplifier

stage {Q.1 through Q14), and the moter movement,

H 1

4-28 Tife ﬁeiecﬁon circuit determines which

. voltage divider is connected to the differential
' amplifier input, When 52 is in one of the voltage

positions, the voltage across divider R58, R60, and

- R61 (connected across the output of the supply) is

the input to the differential amplifier, When S2 is
In one of the current positions, the voltage across

" divider R56, R57, and R58 (connected across cur-

rent sampling resistor R54) is the input to the dif-
ferential amplifier, The amplified output of the dii-
ferential auplifier is used to deflect the meter.

4-29 The differential amplifier s a stable device
hrving a fixed gain of win, Stage Q11 of the differ-
ential amplifier receiven a negative voltage from the
applicable voltage di “der when S2 is in one of the
voltage positions while stage Q13 is connected to
the +5 (common) terminal. With S2 in a current
position, stage Q13 recelves a positive voltage from
the applicable voltage divider while stage Q11 's
connected to the +S terminal, The differential ¢ st~
put of the amplifier {5 taken from the collectors ¢
Q12 and Ql4. Transistor Q15 :s a constant cuirant
source which sets up the proper bias current fo- the
nmpllile;. Potentiometer R63 permits zeroing rf the
meter, The meter amplifier stage contains an !n-
herent current limiting feature which protects the
meter movement against overloads, For axample,

it METER switch S2 is placed tn position 4, (low
current range) when the pawer supply is actually

‘delivering & higher ampere output, the differential

amplifiers are quickly driven into saturation, This
action limits the current through the meter to a safe
value, ! '

4-30 Figures 4~8 and 4-9 show the meter connec~
tions when S2 is in the higher voltage and current
positions, respectively, For the nake of simplicity,
some of the actual circult components are not shown
on these drawings, With METER switch SZ in the
higher voltage range, position (2), the voltage drop
across RS9 is the input to the meter amplifier and -
the meter indicates the output voltage across the

+8 ard -3 terminals, For low output voltages, 52
can be switched to position 1 resulting in the appli-
cation of a larger percentage of the output voltage
{drop across F59 and R50) to the meter amplifier,

4-31 With 52 :a the higher current range position
(Pigure 4-9) the voltage drop across R58 Is applied
to the meter a'aplifier and the meter indicates the
output current which flows through R54., For low
values of output current, S2 can be switched to

] -
nss
-8 RSl '
RE0
. !
Figure 4- 3, Voltmeter Connections,
Simplified Schematic
L
»
A3 <
‘b
SERIE s4
G WA

| Figure 4~9, Ammeter Connections,
Simplified Schematic

position 4 and the voltage drop across R57 and R58
is applied to the meter amplifier,

4-32 OPERATION OF REGUIATING FZEDBACK i.0OP

+

4-33 The fuedback loop functions continuously to
keep the output voltage constant, during constant
voltage operation, and the output current constant,
during constant current operation. For purposes of
this discussion, assume that the unit is in constant
voltage operation and that the programming resltstors
have been adjusted so that 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 circuit,

4-34 Note that the change r, :’y be in the form of a
slow rise in the output voltagd or a positive going
ac signal, An ac signal is coupled to summing
point A6 through capacitor Cl1 and a dc voltage is
coupled to A6 through R10. :

4-35 The rise in output voltage causes the voltage
at A6 and thus the base of Q1A to decrease {go
negative). QIA now decreases its conduction and
its collector voltage rises, The positive going error
voltage Is amplified and inverted by Q3 and fed to




the bases of series transistors Q6 and Q7 via
emitter followers Q5 and Q4, The negative going
input causes Q6 and Q7 to decrease their conduc-
tion so that they drop more of the line voltage, and
reduce the output voltage to its criginal level,

4-36 If thr external load resistance s decreased
to a cer.cn crossaver point, the output current
increases until transistor Q2A begins to conduct,
During this time, the output voltags has also de-

creased to a lgvel so that the hase of Q1A ils ata ..

1

41-8
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high positive potential. With QIA in full conduc~
tion, its collector voltage decreases by the amount
necessary to back bias CR gate diode CR3 and the
supply is now in the constant current mode 2f opera-
tion, The crogsover point at which constant cur~
rent operation commences is determined by the
=atting of CURRENT control R16, The operation of
ine feedback loop during the ¢constant cumrent opera-
ting mode is similar to that occuring during con-
stant voltage operation:except that the input to the
differential amplifier comparison clrcuit is ob.ained
from current sampling resistor R54,




SECTION V
MAINTENANCE

5-1 INTRODUGTION

5-2 Upon recelpt of the power supply, the per-
formance check {Paragraph 5~10) should be made,
This check {5 suiteble for incoming tnspection, If
a fault is detected in the power supply while
making the performance check or during narmal
operation, proceed to the troubleshooting proce-
dures (Paragraph 5-28)," After troubleshooting and
repair (Paragraph 5-38), perform any necessary ad-
justments and calibrations {Paragraph 5-40),
Before returning the power supply to normal opera-

tion, repeat the performance check to ensure that

the fault has been properly corrected and that no
other fuults exist, Before doing any mainlenance
checks, turn-on power supply, allow a half=hour
warm-up, and read the general information re-

garding measurement techniques (Paragraph 5-3).

5-3 GENERAL MEASUREMENT TECHNIQUES

5-4 The ineasuring device must he cennected
across the sensing leads of the supply or as close
to the output terminals as possible wher measuring
the output impedance, transient respu=se, regula-
tion, or ripple of the power supply in order to
achieve valid neasurements, A measurement made
across the load includes the impedance of the leads
to the load and such lead lengths can easily have
an impedance several orders of magnitude greater
than the supply impedance, thus invalidating the
measurement, S

I
5-5 The monitoring device should be connected
to the +8 and ~S terminals (see Figure 3-2)'ur as

shown in Figure 5~1, The performance characteris- -

tics should never be measured on the front termi- )
nals if the load {5 connected across the rear termi-

‘nals, Note that when measurements are made at

thelfront terminals, the monitoring leads are con-
nected at A, not B, as shown in Figure 5-1,
Fallure to connect the measuring device at A will
result tn a meéasurement that includes the resist~
ance of the leads between the output terminals
and the point of connection,

5-1
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_ature rise will be minimized,

5-6 For output current measurements, the current
sampling resistor should be a four-terminal resistor,
The four terminals are connected as shown in

Figure 5-2, In addition, the resistor should be of
the low noise, low temperature coetficient {less
than 30 ppm/?C) type and should be used at no

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

OUTEUT TEAMINAL

] "

S

LOAD LEAD "f
MORITOR HLRT

Figure 5-1, Front Panel Terminal Cuqnéctlons

4

: i
CURRENT SAMPLING TERMINALS
EXTERNAL .

LOAD
TO UNGROQUNDED , 10 GROUNNTD
TERMINAL OF SERMINAL NI
POWIR SUPPLY f 5‘Mpugc E POWER SUPPLY
RESISTOR
© o LOAD
TERMINALS

Figure 5-2, OQutput Current Measurement Technique

5=7 When using an oscilloscope, ground one
teiminal of the power supply and then ground the
case’of the oscilloscope to this same point, Make
certaln that the case is not also grounded by some
other means {power line), Connect both oscillo- '
scope input leads to the power supply ground termi-
nal and check that the oscilloscope is not exhi- ‘
biting a ripple or transient due to ground loops, _
pick~up,, or other means,

5-8 TEST EQUIPMENT REQUIRED

5«9 Table 5~1 lists the.tést equipment required to

.perform the various procedures described in this

Section, }
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1 Table 5-1, Test Equipment Required
REQUIRED . RECOMMENDED
TYPE CHARACTERISTICS usc MODEL

Differential Sensitivity: Imv full scale Measure dc voltages; @ 3420
{min.). Input impedance: callbration procedures (See Note)
10 megohms (min.), ’

Variable Range: 90-130 volts. Equip- Vary AC input ~———

Voltage ped with voltmeter accurate .

Transformer within 1 volt,

AC Voltmeter Accuracy: 2% Sensitivity: Imy Measure AC voltages and @ 40°B
full scale deflection (min.). tipple

Oscllloscope Sensitivity: 100pv/cm. Differ- | Display transient response @2 140A plus
ential input. waveforms 1400A plug in.

Oscillator Range: 5Hz to 600KHz. Accu- Impedance checks ¢ 200CD
racy: 2%.

DC Voltmeter | Accuracy: 1%. Input resist- Measure d¢ voltages @ 412A

ance: 20,000 ohms/volt (imin.).

Repetitive
Load Switch

Rate: 60~-400Hz, 2usec rise
and fall time.

Measure transient response

See Figure 5-7

Resistor Value: See Paragraph 5~14, Load Resistor -
: 5%, 75 watts, .
; - 1 Resistor Value: See Figure 5-4. 1%, Current sampling -
: 200 watts, 20ppm, 4-Terminal.
i
! Resistor 1Kn £1%, 2 watt non-inductive Measure impedance -
! Resistor ‘100 ohms, +5% 10 watt Measure impedance ———
i
g Resistor Value: See Paragraph 5-50, Calibrate programming current ————
i :’:0'1%) 5 watt,
;
: Resistor Value: See Paragraph 5-53, Calibrate programming current ——
} ' +0,1%, 5 watt,
¢
; Capacitor S500uf, 50wwvdc, Measure impedance ———
f. .
{
{
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B  Table 5-1, Test Equipment Required (Continued)

REQUIRED | RECOMMENDED
TYPE GHARACTERISTICS USE MODEL
, Decade Range: 0-150K (min.}). Accu- Measure programming ————
Resistance racy: 0.1% plus 1 chm. Make=~ coefficlents
Box . before-break contacts,
{
: ‘ NOTE POWER SUPPLY REFERENCE
. UNDER TI5T [ YOLTAGE
! A satisfactory substitute for a differen- / ‘1 souRcE
! tisl voltmeter is to arrange a reference 50 $ 03
voltage source and null detector as F_/ \ !
shown In Figure 5-3, The reference volt- l-wJ
age source is adjusted so that the volt~
age difference between the supply belng toaC
measured and the reference voltage will
have the required resolution for the _ NULL DETECTOR

measurement belng made. The voltage
difference will be a function of the null -
detector that {8 used. Examples of X
satisfactory null detectors are: ¢2419A
null detector, adc coupled oscilloscope
-utilizing differential input, or a 50mv
meter movement with a 100 division Figure 5-3. Differential Voltmeter Substitute,
scale. For the latter, 8 2mv change in Test Setup
voltage will result in a meter deflection

of four divisions, ' _
: 5-10 PERFORMANCE TEST .

CAUTION 5-11 The following test can be used as an in- .
: . coming inspection check and appropriate portions .
Care'must be exerclsed when using an of the test can be repeated either to check the
electronic null detector In which one operation of the instrument after repalrs or for
! input terminal is grounded to avoid periodic maintenance tests. The tests are per-
ground loops and circulating currents. formed using 8 115Vac 60Hz, single phaso input : ,

power source. If the correct result is not obtained
for a particular check, do not adjust any controls;
proceed tc troubleshooting {Paragraph 5-28).
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5-12 CONSTAD_!T VOLTAGE TESTS

5-13 Rated Output and Meter Accuracy,

5-14 Voltage, Proceed as follows:

a. Connect load resistor across rear output
terminals of supply, Resistor value to be as
follows: '

. Model No, 6200B 6201B 6202B 62038
Resistance (Ohms) 53 13 53 2.5

b, Connact differential voltmeter across +3
and -5 terminals of supply observing correct polar-
fty,

c. Set METER swlt:h to highest voltage
range {and RANGE switch to 40V for Model 6200B)
and turn on supply,

d. Adjust VOLTAGE controls until front panel
meter indicates exactly the maximum rated output
voltage,

e, Differential voltmeter should fndicate
maximum rated output voltage within 2%,

5-15 Current‘. Procead as follows: .

a, Connect test setup shown in Figure 5-~4,

b. Tum CURRENT controls fully clockwise,

c. Set METER switch to highest current range
{and RANGE switch to 20V mode for Model 6200B)
and turn on supply,

d. Adjust VOLTAGE controls until front panel
meter indicates exactly the maximum rated output
current,

e. Diiferential voltmeter should read 1,5
0, 03 Vde, ,

MOBEL N0, |~ SIANSE TORS)
62008 1 12
61058 1 12
POWER SUPPLY 62028 2 -
- UNDER TEST 52018 0,50 i
. - Ry
2°9 LOAD DUFERENTIAL
RESISTOR VOLTMETER
CURRENT 5dé
EAMPLING
RESISTOR

Figure 5-_4. Output Current, Test Setup

5-16 Load Requlation, To check constant voltage

load regulation, proceed as follows:

a. Connect test setup as shown in
Figure 5-5,

|)I

1

WW.Val

POWER SUPPLY
UNDER TEST
+ -
}i) 0
__/ A -
Mopct no, [—RRIRIANCE QIS
Ry 62007 2 51
62018 1 12
62028 ? 51
62018 .50 2
Ry
DIFFTRENTIAL '
VOLTMETER
+\5 G

/

Figure 5-5, ILoad Regulation, Constant Voltage

b, Tum CURRENT controls fully clockwise,

¢, Set METER switch to highest current range
{and RANGE switch to 40V for Model 6200B) and turn
on supply, ‘

d. Adjust VOLTAGE controls until front panel
meter indicates exactly the maximum rated output
current,

e, Read and record voltage indicated on dif-
ferential voltmeter,

f. Disconnect load resistors,

. 6. 'Reading on differential voltmeter should
not vary from reading recorded in step ¢ by more
than the following:

Modal No, 6200B 6201B 6202B 62038
Varlation {(mvdc) +8 6 8 &5

5-17 Line Regulation, To check the line requlation,
proceed as follows:

a, Connect variable auto transformer
between input power source and power supply,
power input.

b, Turn CURRENT controls fully clockwise,

¢, Connect test setup shown in Figure 5-5,

_d. Adjust variable auto transformer for 105
VAC Input,

e. Set METER switch to highest voltage
range (and RANGE switch to 40 V for Model 6200B)
and turn on supply,

f. Adjust VOLTAGE controls until front panel
meter {ndicates exactly the maximum rated cutput
voltaye,

g. Read and record voltage indicated on dif-
ferential voltmeter, -

h. Adjust variable auto transformer .or 125
VAC input,

W ""'""""'""'_"____ R




1. Reading on differentiai voltmeter should
not vary from reading recorded in step g by more
than the following:

Model No, 6200B 6201B 62028 6203B
Variation {mvdc) %8 +6 +8 %3

5-18 Ripple and Noise, To check the ripple and
nolse, proceed as follows:

a, Retain test setup used for pravious line
regulation test except connect AC voltmeter across
output terminals as shown in Flgure 5-6,

b, Adjust variable auto transformer for 125
VAC input.

~ ¢. Set METER switch to highest current range
(and RANGE switch to 40V for Model 6200B),

d. Turn CURRENT controls fully clockwise
and adjust VOLTAGE controls until front panel meter
indicates exactly the maximum rated output current,

e, AC vol*'meter should read less than
0. 20mv,

POWER SUPPLY \i
UNDER TEST
+ -
po¥
Ry
Ry
' LOAD RESISTORS
AC VOLTMETER
| & 4020
A

/

Figure 5-6, Ripple and Noise, Constant Voltage

5-1% Transient Recovery Time, To check the
transtent recovery time proceed as follows:

a, Connect test setup shown in Pigure 5-7,

b, 'Turmn CURRENT controls fully clockwise,

c. Set METER switch to highest current
range and turn on supply.

d. Adjust VOLTAGE controls until front panel
meter indicates exactly the maximum rated output
current,

5-5
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e, Close line switch on repetitive toad

switch setup,

f, Adjust 25K potentiometer until a stable
display is obtained on oscilloscope, Waveform
should be within the tolerances shown in
Pigure 5-8, {output should return to within 10 mv of
original value in less than 50 microseconds),

POWIN SUPFLY:,
UKDCR TEST
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Figure 5-7. Transient Response, Test Setup
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Figure £-8, Transient Response, Waveforms




5-20 OUTPUT IMPEDANCE

5-21 To check the outpit impedance, proceed as
follows:

a, Connect test setup shown in Figure 5-9,

b, Set METER switch to highest voltage
range and turn on supply,

¢. Adjust VOLTAGE controls until front panel
‘meter reads 20 volts (5 volts for Model 62038 sup-
plies),

d. Set AMPLITUDE control on Oscillator to
10 volts (Eip}, and FREQUENGY control to 100 Hz.

€. Record voltage across output terminals of
the power supply (Eo) as indicated on AC voltmeter,

f. Calculate the output impedance by the
following formula:

2 _ EqR
onut = Ein 'Eo
Eg = rms voltage across power SUpply out-
put put terminals, '
R= 1000
E{n = 10 volts '

g. The output impedance (Zgyut) should be
less than 0, 020 ohms.

h. Using formula of step f, calculate output
impedance at frequencies of 50Kc and 500Kc.
Values should be less than 0,5 ohm and 3, 0 ohms,
respectively,

P

VOLTMLTER VOLTIMETER
% 403 LEUIN]
INDICATES E, INDICATES E,,
o000 900
POWIR SUPPLY . OSCILIATOR
UNDER TEST b 200 CD
+ = ~\4 G
o %5
Hew 3
114 500 Mrb
il
A =ik
100 OHM

Figure 5-9, OQutput Impedance, Test Setup

5-22 QUTPUT INDUCTANGCE

5-23 To check the output inductance, repeat steps
a through f at frequencies of 10Kc, 50Kc and 100Ke,
Calculate the output inductance (L) using the fol-
lowing formula:

L=XL . {See Note)
2 uf ]

5-6
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The oscillator frequency is equivalent to f in the
equation, The output inductance should be less
than 20 mlcrohenries,

NOTE

The equatlon assumes that X, s
much greater than Rqy,¢ and there-
fore XL = Zout.

5-24 CONSTANT CURRENT TESTS

5-25 lLoad Regulation, To check the load regula-
tion, proceed as follows:

a, Connect test setup as shown In ,
Figure 5-10,

b, Tum VOLTAGE controls fully clockwise,

c. Set METER swiltch to highest current
range (and RANGE switch to 20V tor Model 6200B)
and turn on supply,

d., Adfust CURRENT control until front panel
meter reads exactly the maximum rated output cur~
rent, ‘

e, Read and record voltage indicated on dif-
ferential voltmeter,

f. Short out load reslstor by closing switch
s1,

g. Reading on differential voltmeter should
not vary from reading recorded in step e by more
than the following:

Model No,
Variation {mvdc)

62008 6201B 62028 62038
0,70 0,70 0,950 0,575

+ POWER BUPPLY DIFFERENTIAL
UNDER TEST VOLIMETER
+ -
P o9
R!
LoAD
RESISTOR
AN
4 TERMINAL
51 CURRENT SAMFPLING
O RESISTOR
P .
SHORTING
EWITCH
MODLL NO. R.E‘EISTANC IOHE(\’&}
£3008 12 1
bz0)p 12 '
62078 51 2
62038 i 0,50

Figure 5-10. Load Regulation, Constant Current

g im e
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5-26 Line Requlation, To check the line regula-
tion proceed as follows:

a, Utilize test setup shown in Figure 5-10
leaving switch S1 open throughout test,

b, Connect variable auto transformer
between input power source and power supply
power input,

c. Adjust auto transformer for 105 VAC input:

d, Tum_VOLTAGE controls fully clockwise,

e, Set METER switch to highest current
range (RANGE switch to 20V for Madel 6200B) and
turn on supply,

f. Adjust CURRENT controls until front panel
meter reads exactly the maximum rated output cur—
rent,

g. Read and record voltage indicated on dif-
ferent{al voltmeter,

h. Adjust variable auto transformer for 125
VAG input.

i. Reading on differential voltmeter should
not vary from reading recorded {n step g by more
than the following:
Model No,
Variation (mvdc)

6200B 6201B 6202B 62038
+0, 40 0,40 20,650 20,275

5-27 Ripple and Noise, To check the ripple and
noise, proceed as follows:

a, Connect test setup shown In Figure 5~11,

MODEL KO, " 5—“{‘”—“ |
62008 12 1
POWER SUPPLY 82018 1 3
UNDER TEST 62028 5t 2
' 62038 H 0,590
o+ -
(o e
CURRENT
SAMPLING
RESISTOR
AC YOLTMETER
[ )

? P

Figure 5~11, Ripple and Noise, Constant Current

b, Rotate VOLTAGE controls fully clockwise,

c, Set METER switch to highest cuirent
range and tum on supply,

d. Adjust CURRENT controls untll front panel
meter indicates exactly the maximum rated output
current,

www.valuetronics.com

e, Turk ringe switch on AC voltmeter to 1l my
position.

f. The AGC voltmeter should read as follows:
Model No, 6200B 6201B 6202B 62038
Reading (mvac) 0.50 0,50 1 0.250

5-28 TROUBLESHOOTING

5-29 Components within Hewlett-Packard power
supplies are conservatively operated to provide
maxim.'m reliability, In spite of this, parts within
a supply nay fail, Usually the instrument must be
immediately repaired with a minimum of "down time"
and a systematic approach as outlined in succeeding
paragraphs can greatly simplify and speed up the
repair,

5~30  TROUBLE ANALYSIS

5=31 General, Before attempting to trouble shoot
this instrument, ensure that the fault is with the
instrument and not with an associated circuit, The
performance test (Paragraph 5-10) enables this to
be determined without having to remove the instru-
ment from the cabinet,

5 32 Once lt 15 determined that the power supply
is at fault, check for obvious troubles such as an
open fuse, a defective power cable, or an input
power failure, Next, remove the top and hottom
covers (each held by four retaininy screws) and in-~
spect for open connections, charred components,
etc. If the trouble source canr ot be detected by
visual inspection, follow the cr failed procedure
outlined in succeeding paragr.p.§s. Once the de-
fective component has bt pn Lkasated (by means of
visual Inspection or trouble analysis) correct it and
re-conduct the performance’ test, If a component is
replaced, refer to the repalr end replacement and
adjustment and callbration pqragraphs in this
section, .

P
5-33 A good understanding of the principles of
operation {5 a helpful aid in troubleshooting, and it
is recommended that the reader review Secxtion IV of
the manual before attempting to troubleshaot the
unit in detail, Once the principles of operation are
understoad, logical application of this knowledge
used in conjunction with the normal voltage
readings shown on the schematic and the additional
procedures given in the following paragraphs
should suffice to Isolate a fault to 8 component 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
boards). Additional test procedures that will atd
in isolating troubles are as follows:




a., Reference circuit check (Paragraph 5-35},
This clrcuit provides critical operating voltages for
the supply and faults in the circuit could affect the
overall operation in many ways.

b, Feedback loop checks (Paragraph 5-36).

¢. Procedures for dealing with common
troubles (Paragraph 5-37).

5-34 The test points referred to throughout the fol-
lowing procedures are identified on the schematic
dlagram by encircled numbers,

5-35 Reference Circuit.
1a. Make an ohmmeter check to be certain
that neither the positive nor negative output termi~

nal {s grounded,
b. Turn front-panel VOLTAGE and CURRENT
controls fully clockwlse {(maximum).
c, Tum~on power supply (no load connected)
d. Proceed as instructed in Table 5-2,

5-36 Feedback Circuit. Generally, malfunction of
the feedback circuit {5 indicated by high or low out
put voltages. If one of these situations occur, dis-
connect the load and proceed as instructed in
Table 5-3 or Table 5-4,

5-37 Commbn Troubles. Table 5-5 lists the symp-
toms, checks, and probable causes for common
troubles.

Table 5-2, Reference Circuit Troubleshooting

. METER METER NORMAL
STEP COMMON POSITIVE INDICATION IF INDICATION ABNORMAL, TAKE THIS ACTION
1 +5 33 6.2 % 0.3vdc Check 12.4 volt bias or VR1
2 31 . +5 6.2 + 0,3vdc Check 12.4 volt blas or VR2
3 +8 37 12,44 1.0vdc | Check 08, Q9, CR22, CR23, C10, Tl
Table 5-3. High Qutput Voltage Troubleshooting
STEP MEASURE RESPONSE PROBABLE CAUSE
1 Voltage between +S and A6 0V to +0,8V a, QOpen strapbetweenA7 and A8
‘ b. R10 open
More negative than 0V Proceed to Step 2.
2 Voltage between +S and 12 Less positive than +2.0V 3. QIA shorted
b. QIB open
c. R3 open
+2.0V to +3.8V Proceed to Step 3.
3 Voltage between +5 and 19 More positive than -0.7V a, Q3 shorted
b. C5 shorted
More negative than -0.7V Proceed to Step 4,
4 Voltage between 22 and 23 | 0V or negative a. Q6 and/or Q7 shorted.
_ b, CRll shorted
More positive than OV a, Q4 or Q5 open
b, R34 or R30 shorted or low
resistance.
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Table 5-4, Low Qutput Voltage Troubleshooting

STEP MEASURE RESPONSE PROBABLE CAUSE
1 Disable Q2 by discon- Normal output voltage. a. Constant current circuit
faulty, check CR4 and Q2A
for short.
b, R16 or Q2B open,
Low output voltage. Reconnect CR4 and proceed to
Step 2.
2 Voltage between +5 and A6, More negative than QV. | a. Open strap A6 -A7.
0V to +0.8V. a. Check R10, C1, or C2 for
short.
b, Proceed to Step 3.
3 Voltage between +5 and 12, More positive than +3.8V. a. QlA open.
: b, Q1B or R3 shorted.
+2V to +3.8V. Proceed to Step 4. .
4 Voltage between +8 and 19, More negative than -0.7V. a. Q3 open.
b, R33 shorted or low.
More positive than -0.7V. a. Q5 shorted.
b, Proceed to Step 5,
5 Voltage between 22 and 23. More regative than 0V, a. R34 open.
b, Q4 shorted,
More positive than 0V. | 8., Q6 and Q7 open.
Table 5-5. Common Troubles
SYMPTOM CHECKS AND PROBABLE CAUSES
High ripple a. Check operating setup for ground loops.
b. If output floating, connect 1pf capacitor between output and ground,
c. Ensure that supply is not crossing over to constant current mode under
loaded conditions.
Poor line regulation a., Check reference circuit (Paragraph 5-35).
b. Check reference circuit adjustment (Paragraph 5-54),
Poor load regulation 3. Measurement technique, (Paragraph 5-16)
(Constant Voltage) b. Check the requlation characteristics of Zener diode YR1 as follows:
{1) Connect differentlal voltmeter across VRI1,
(2) Connect appropriate load resistor (Ry), given in Figure $-5, across
{+} and (-) output terminals.
(3) Perform steps b through f of Paragraph 5-16.
(4) 1f the differential voltmeter reading varies by more than 1,8mV,
replace VR1.
¢. Ensure that supply is not going into current limit. Check constant cur-

rent input circuit,

e ——— . o ————— . .
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Table 5-5. Common Troubles (Continued)

SYMPTIOM CHECKS AND PROBABLE CAUSES
Poor load regqulation a, Check the regulation characteristics of Zener diode VR2 as follows:
{Constant Current) {1) Connect differential voltmeter across VR2, : .
(2) Connect appropriate load resistor (Ry), given In Figure 5-5, across
{(+) and (-) output terminals.
(3) Perform steps b through f of Paragraph 5-25,
(4) If the differential voltmeter reading varies by morethanthe following,
replace VR2,
62008 6201B 62028 62038
1.2mV 1.8mV I.2mv 4mV
b. C19, C20, and CR34 leaky.
c. Check clamp circuit Q10, CR30, CR31, and CR32,
d. Ensure that supply Is not going {nto voltage limit. Check constant volt-
age Input circuit.
Osclllates (Constant a, Cﬁeck CS for open, adjustment of R30 {Paragraph 5-56).
Voltage/Constant
Current)
Poor Stabllity a. Noisy programming resistor R10,
(Colnsta.nt Voltage) b. CRI, CRZ leaky.
c. Check Rl, R12, R13, C2 for noise or drift,
d. Stage Ql defective.
Poor Stabllity a, 'Nolsy programming resistor R16.
, (Constant Current) b, CR5, CR, G2, C3 leaky.
c. Check R18, R13, R20, R21, C3, for noise or drift,
d. Stage Q2 defective,

Table 5-6. Selected Sem;conductor Characteristics

REFERENCE SUGGESTED
DESIGNATOR CHARRCTERISTICS @2 PART NO- | prpLACEMENT
Q1,2 Matched differentlal amplifier. NPN 8i Planar. 1854-0229 2N2917 G.E,
70 {min,) hrg ic=1mA. VGE=5V. Ico 0.01pA
@ Vcho = 5V.
Q4 BNP Icex= 0.1mA (max) @ Vop= 90V, 1853-0040 2N3741 Motorola
: Vpe=4V.
Q6,7 NPN Power hpg=135 (min.) @ Ig=4A, Vop=4V. 1854-0225 ZN3055 R.C.A.
CR1-5, 20, Si. rectifler, 20bmA, 180pryv 1901-0031 IN4B5B Sylvania
30,32
CRB,9,31 Si. diode, 2.4V @ 100mA 1901-0460 IN4B30 G.E.
CRI1, 17, Si, rectifier, 500mA, 200prv '1901~-0026 IN3253 R.C.A.
22-25,34
CR26-29 Si. rectifier, 900mA, 200prv 1901-0327 IN5059 G.E.
1
5-10
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5-38 REPAIR AND REPLACEMENT

5-39 Before servicing a printed wiring board, refer
to Figure §-12, Section VI of this manual contains

a list of replaceable parts. Before replacing a semi-
conductor device, refer to Table 5-6 which lists the

special characteristics of selected semiconductors.

_ If the device to be replaced Is not listed in Table
5-6, the standard manufacturers part number listed

in Sectlon VI is applicable. After replacing a semi-
canductor device, refer to Table 5-7 for checks and
adjustments that may he necessary.

electrical insulating properties,

Excessive heat or pressure can lift the copper strip from the board, Avoid damage by uzing a
low power solderingiron (50 watts maximum) and following these instructions, Copper thatlifts
off the board should be cemented in place with a quick drying acetate base cement having good

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

Use only high quality rosin core solder when repairing etched circuit boards. NEVER USE
PASTE FLUX, After soldering, clean off any excess flux and coat the repalred area with a
. high quality electrical varnish or lacquer,

When replacing components with multiple mounting pins suchastube sockets, electrolytic capa-
citors, and potentiometers, it will be necessary to lift each pin slightly, working around the

components several times until it |8 free.

1. Apply heat sparingly to lexd of component
tobe replaced. X leadof componentpasses
through an eyelet .
in the circuit
board, apply
heat on com-
ponent side
of board, I b
lead of com~ :
ponent does o
not pass through an
eyelet, apply Heat to conductor side of board,

3. Bend clean tinned lead on new part and
carefully insert —

through eyelets or

holes in board.

1. Clip lead as shown below,

—CLiP
HERE

the factory.

WARNING: If the specific instractions outlinedinthe steps below regﬁrdlngetched circuitboards
without eyelets are not followed, extensive damage to the etched circuit board will resuit,

In the eventthat either the circuit boardhas been damaged or the conventional method s imprac -
tical, use method shown below, Thisis especially applicablefor circuit boards without eyelets,

This procedure is used in the field only as an alternate m2ans of repair. It Is not used within

2. Reheat golder Invacant eyeletand quickly
ingert a small awlto cleaninside of hole.
If hole does

not have an CUNDUCTOR
eyelet, in- SIDE

gert awl or
a #57 drill
from con~
ductor side
of board.

4. Hold partagainst board {avoid overheating)

and solder leads,
Apply heat to compo-
nent leads on correct
side of board
as explained
In step 1.

2. Bend protrudingleads upward. Bend lead

of new  APPLY
component SOLDER
around pro-
truding lead.
Apply solder
using a2 pair
of long nose pliers as a heat sink.

MR L I Y Y F F T Yy rYY ]

Figure 5-12, Servicing Printed Wiring Boards

. ' 5-11
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Table 5-7. Checks and Adjustments After Replacement of Semiconductor Devices

REFERENCE FUNCTION CHECK ADJUST

Q1 ' Constant'voltage differential amplifier Constant voltage (CV) -————
line and load regulation.
Zero volt cutput,

Q2 Constant current differentlal amplifier ' Conl.v.tant current (CC) -———
line and load regulation.
Zero current ¢rtput,

Q3,Q4,Q5 Mixer and error amplli’lers CV load regulation., CV R30
transient response. CC
load regulation.

Q6,Q7 Series regulator CV load regulation. -

Q8,Q9 Refrzenze regulator Reference circuit line R46
regulation.

Q10 Clamp circuit CC load requlation, ———

Ql1-015 Meter circuit Meter zero. Voltmeter/ R63, R72, R56
ammeter tracking.

CR1, CR2' Limiting diodes CV load regulation. a—-

' CR3, CR4 OR-gate diodes CV/CC load regulation, ———

CR5 Limiting diode CC load requlation, ——

CRB, CR9 Forward blas regulator ' Voltage across each ————
diode 2.0 to 2.4 volits,

CR22,CR21, Rectifier diodes Voltage across appropri- -——

CR24, CR25, ate filter capacitor.

CR28, CR29

CR34 Protectlion diode Cutput voltage v

VR1 Positive reference voltage Positive reference volt- —_—
age (+6.2V).

VR2 | Negative reference voltage Negative reference volt- ———
age (-6.2V).
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Table 5-8. Calibration Adjustmer_lt Summary

AD]US’I/MBNT OR CALIBRATION PARAGRAPH CONTROL DEVICE

'Meter Zero L 5-42 Polnter

Voltmeter 'l‘r{acklng 5-44 R63 and R72
Ammeter 'l‘r-[‘c'king 546 R56

"Zero® Vol} Output 5-49 R6 or R8

"Voltage" i,‘:l=>ro¢_1'rammlng Current 5-50 R13 ~
"Zero" ctlnem Output 5-52 | ' R25 or R28
’ "Current'/ Programming Current 5|;*53 R19

Referenc}a Circuit Line Voltage Adjustment 5-54 : R46

Transierjt Response 5-56 R30

5~40 ADJUSTMENT AND CALIBRATION

after performrance testing, troubleshooting, or repair
and replacement. Perform only those adjustments

that affect the operation of the faulty circuit and no
others. Table 5-8 summarizes the adjustments and
callbratlons( contained in the followlng paragraphs,

5-41 ﬁdj':stzLent and calihbration may he required

5-42 METER ZERO

'5-43 Proc:!ed as follows to zero meter:
|
: a. Turn off instrument (after it has reached
normal opg}atlng temperature) and allow 30 seconds
for all capacitors to discharge.

b.. Insert sharp polnted object {pen point or
awl) into the small hole at top of round black plas-
tic'disc lomted directly below meter face,

, Ce Rotate plastic disc clockwise {cw) untll
meter reads zéro, then rotate ccw slightly in order
to free ad fustment screw from meter suspension, If
pointer mc'ﬁves. repeat steps b and c.

5-44 VOK"I‘ME‘.TER TRACKING

5-45 To ._calibtate voltmeater tracklng, proceed as
follows:

s

5-13
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a. Set METER switch to highest current posi-
tion and, with supply on and no load connected,
adjust R63 until front panel mneter reads zero.

b. Connect differentfal voltmeter across sup-
ply, cbserving correct polarity.

¢. Set METER swiich tohighest voltagerange
and turn on supply. Adjust VOLTAGE control until
differential voltmeter reads exactly the maximum
rated output voltage.

d. Adjust R72 until front panel met; also

_Indicates maximum rated output voltage.

5-46 AMMETER TRACKING

5-47 To calibrate ammeter tracklng proceed as

‘follows:

a, Repeat steps a through e of Paragraph
5-15,
b, Adjust R56 until front panel meter indi-
cates exactly the maximum rated output current.
- ’ . i
5-48 CONSTANT VOLTAGE PROGRAMMING
CURRENT

5-49 To calibrate the zero volt proqramming accu-
racy, proceed as t'olIows-

1



. & Connect dlfferentlnl voltmetor botween +8
nnd =5 terminals. - g S
‘ b, Short out volthge contmls by conneating
jumner hetwean terminals A6 and -5.
c. Rotate CURRENT controls fully clockwlsJ
and turn Jn supply,’ )
d. Observe: readlng on differential voltmeter.
e. If It is more positive than 0 volts, shunt

resistor R6 with a decade rasis. ince box (105K min)

f. Adjust decade resistance until differential
voltmeter reads zero, then shunt R6 with reslstance
value equal to that of the decade resistance. . |

g. If reading of step d Is mcre negative than
‘v ‘olts, shunt resistor R8 with tho’decode resis-
tance box. SRR

h. Adjust decade rasistance untll differentlal
voltmeter reads zero then shunt R8 with a resistance
vnlue equal to that of the decade box.

5-50 To callbrate the ‘programming current. proceed
as follows: e :
a. Connect & 1.5K, 0.1% resistor hatween
terminals -5 and A6 on rear barrier strip.

;1 b. Disconnect jumper between A7 and Af
(leaving'A6 and A7 lumpered) on rear terminal bar~
rler strip,

* ¢ Connect a decade realstance in place of
R13. . . ‘
"+'ds  Connect a'differential voltmeter between
+8 and -5 and turn on supply,. . !

e. Adjust decade reslstance box so that dif-
ferential voltmeter Indicates maximum rated output
voltage within £0.15 volts. . _

f. Replace daecade resistance with rasistor
of appropriate value in R13 position.

{

5-51 CONSTANT CURRENT PRCGRAMMING
CURRENT

5-52 To calibrate the zero current programming
accuracy, proceed as follows: i

a. Connect dlfferentlal ‘voltmeter between +S
and -5 terminals.

b. Short out current controls by connectlng
jumper between terminals Al.and AS, ‘

c. Rotate VOLTAGE controls fully clockwise
and turn on supply. _

d. Observe readingon differentlal voltmeter.

e. If it 15 more positive than 0volts, shunt
resistor R25 with a decade resistance box {LOSK min)

‘f.  Adjust decaderesistance until differential
voltmeter reads zero, then shunt R25 withresistance
value equal to that of decade resistance.
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A S .
i M
.+ @ If reading of step is more negatlve than
0 volts, shunt. reolstor R28 with decade resistance.
h. Adjust decade resistance untfl differential
. voltmeter reads zero, then shunt ‘lZB with resistance

value equay to that of decade b 5. )

A
5= 53 To calibrate the programmlng current, proceed
as follows: ‘

a. Connect power supply as shown in Figure

-4, 1

)i b, Remove strap between A3 a4 M (leavlng .

?4 and AS jumperec),

¢, . Connec’ a 1.5Kn, (750n for Model 62008)
‘ 0. 1% resistor hetween Al and A5,
oo, aonnect decade resistance box in place
’otnls. )

Set METER switch to highest current ranqe

and turn on supply.

f.- Adiustrhe decade resistance so that the
dlfferentlnl voltmater Indicates 1.5 40,030V,

g. Replace decade resistance with appropri-
Aate value reslstor inR19 position.

.

G-54 : REFERENCE CIRCUI’I‘ AD,USTMENTS

5-55 Line Regulation. To adjust the line regula~ *

tion capabilities of the Instrument, procead as
follows: .

a. Connect the differential voltmeter be~
tween +3 {(common) and 33 (positive).

b. Connect variahle voltage transformer be-
tween enpply and input power sowce.

c. Adjust line to 105 VAC,

¢. Connectdecade reslstance in place ofR46

¢ Turn on supply,

£. Adjust decade resistance so that voltage
{ndicated by differential voltmeter doés not change
more than 0.2 millivolts as input llne voltaga is
varied from 105 to 125VAC,
: g. Replace decade resistance with appropri-
ate value resistor in R46 position.

‘

5-56 CONSTANT VOLTAGB TRANSIENT RESPONSE'

5-57 To adjus! the translent reSponse. proceed as
follows' )

! a. Conneot testsu.up as bhown in Figure 5-7,
. b. Repeat steps a through e as outlined ln
Paragraph 5-19.

€. Adjust R30 so that the transient response
is as shown in Figure 5-8,
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6~-1 INTRODUCTION : '
6=-2 This sedt‘lon contalns information for ordering
replacement parts, Table 6-4 lists parts in alpha-
numerle order by reference designators and provides
the following_ information:

.a, Reference ‘Deslgnators, Refer to Table 6-1,

: b, Description, Refer to Table 6-2 for ab- e
breviations, '

c. Total Quantity (TQ) Given only the first
time the part numker Is listed except in instruments
com.alnhg many sub-modular assemblies, 'in which '
caso the TQ appears the first time the part number

. is listed in each assembly,

IR e.

d. Manufacturer's Part Number or Type.
Manufacturer's Faderal Supply Code Num=

ber, Refer to Table 6~3 for manufacturer's name and

.address,

f. Hewlett-Packard Part Number, - L
‘g, Recommended Spare Parts Quantity (RS)

" for’ complete maintenance of one instrument during

one year of isolated service,
' h, Parts not identlfied by a reference desig-

2 nator are listed at the end of Table 6-4 under Me-
' chanical and/or Miscellaneous,

The former consists
of parts belonging to and grouped by individual as~

‘semblies; the latter consists of all parts not im-
: -mediatelylassqclated with an assembly,

6-3 ORDERING INFORMATION

6-4 To order a replacement p;art. address order or

SECTION VI ,
’ REPLACEABLE PARTS

Table 6~1,

i
Reference Designators (Continued)

P = plug v
Q = 'transistor
R . = resistor
s switch VR
T transformer A X
terminal block | 2
thermal switch

n.nn

= vacuum tube,
neon bulb,
photocell, etc,
= zener dlcde

' = socket

= Integrated cir-
cuit or network

- Table 6=2,
!

Description ‘Abb.reviatlons '
T 3

A E ampere mir
ac = altemating mod,
current
assy, = assembly mtg
bd . = board n
bkt = bracket ' NC
°C = degree NO
Centigrade NP
cd = card A
coef = coefficient ohd
comp = composition
CRT = cathode-ray

oD
tube i

Cf = center-tapped |p
de = direct'current

P,C,

DPDT = double pole, pot,

= manufacturer, -

= modular or
modified

= mounting

= pano = 10™9

= normally closed

= nomally open
= nlckel-plated

: "'Ohm 2!

= order by
description

= outside
diameter

= plco = 10-12

= printed circuit
= potentlometer -

Mwas.Com o

double throw p-p = peak-to-peak
~ inquiry to your local Hewlett-Packard sales office | DPST = double pole, ppm: = parts per
(see lists'at rear of this. manuai for addresses), single throw ; million
Specify the following information'for each part: elect = electrolytic pvr = peok reverse
Mcdel, complete serlal number, and any Option or encap = encapsulated voltage
spncial modification () numbers of the instrument; F = fareid rect = rectifior
HeWlett~-Packard part number; clrcult reference des- OF = degree ms = root mean
. lgnator; and description, To order a part not listed Farenheit square
in Table 6-4, glve a complete description of the fxd = fixed . St = sllicon
part, its function, and its location, Ge = germanium SPDT = single pola,
H = Henry double throw
Hz = Hoeetz SPST = single pole,
Table 6-1, Reference Deslgnators IC = Integ.ated single throw |
' ‘ circult " .1 8% = small signal
A = assembiy E = miscellaneous ID = inslde diameter| T = slow-blow
B = blower {fan) electronic part incnd = fncandescent | tan, = ‘tantulum. |
C: = capacitor 3 = fuse k = kilo = 103 Ti = titanfum
CB = circuit breaker {] = jack, jumper m  =millf=10"3 v = volr
GCR = dlode | K = relay M = mega = 106 var = varlable
DS = device, slgnal- | L = inductor B =micro=10"6 | ww = wirewound
ing {lamp) M = meter met, = metal W = Watt
' ! B
X . ; 1
' 6-1 .



¥

Table 6-53, Code List of Manufacturetls

cobe | -
NO. |MANUFAGTURER .

00629 | EBY Sales Co,, Inc,
: ::00655 Aarovox Corp,
v 1'00853" Sangamo Electric Co, '
k - .| 8. Carolina Div,
. 01121 1Allen Bradley Co,
o 01255 Litton Industries, Inc,

01295 | Texas lnstmments, Inc,

01686 | RCL Electror'2s, Inc,
01830 | Amerogk Corp,

02107 | Sparta Mfg, Co,
02114 | Ferroxcube Corp,
02606 | renwal Laboraterles
02660 | Amphenol Corp,

03797 |Eldema Corp,

03888 Pyrofilm Resistor Co. Inc,

‘ Semiconductor Dept,
05347, [ Ultronix, Inc,
05820 |Wakefleld Engr, Inc.

#Capacltor & Battery Dept,

06486 |IRC Div, of TRW Inc.
L b Semiconductor Plant

06666 General'Dév!ces Co, Inc

06776 |Robinson Nugent, Inc,

Jamaica, N.Y,
New Badford, Mass,

Plckens, 5.G
Milwaukee, ‘Wis,

Beverly Hills, Caitf,
R I} ¥1: ) TRW Samlconductors. Ino, ,
b - Lawndale, Callf,

Semlcond.mtor-components Div,
' Dallas, Texas
Manchaster, N, H,
Rockford, Ill,
.. +Dover, Ohlo
‘Saugerties, N.Y.
Morton Grove, 11,
- Broadview, Ill,
02735 |Redlo Curp, of America, Solid State :
_ and Recelving Tube Div, Somerville, N,J.
03508 G E, Semiconductor Products Dant,
‘ ~ 'Syracuse, N.Y.
Compton, Calif,

03877 Transltron Blectronlc Corp. -

Wakefield, Mass.

. Cedar Kno!la. N.].
04009 Am ‘v, Hart and Hegeman Electric Co,
R . Hartford, Conn,
04072 ADC Bleclmntcs. Inc,: Harbor City, Calif,
04213 Gaddell & Bums Mfg. Co. Inc,
1 . Mineola, N.Y.
_ 04404 | *Hewlett-Packard Co, Palo Alto Div,
A * - Palo Alto, Calif,
' 04713 Motoroln Semiconductor Prod, Inc, -
C Phoenix, Arizona
S, 105277 West!nghouse Electric Corp,

Youngwood, Pa,
Grand Junction, Colo,
, ', Wakefleld, Mass,

‘06001 General Elect, Co,. Eloctrontq

% 96004“ Basslk Div, Stewart-Wamaer, Corp, :
1 Bridgeport, Conn,

Lynn, Mass,
1 | 06540 JAmatom Electronic Hardware Co, Inc,

oo New Rochelle, N,Y,
06555 [Beede, Electrical Instrument Co,
Penacook, N.H,

" Indianapolis, Ind,
06751 Somcor Div, Components. Inc.
Phoenix, Arizona
New Albany, Ind.
06812 |Torrington Mfg. Co., West Diy, .

S Van Nuys, Calif,
07137 Translstor Blectronlcs Corp,
Minneapolis, Minn,

*Use Code 28480 assigned to Hewlett-Packard Co,, Palo Al.

)
i
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6-2 .

CODE
NG,

MANUFACTURER ADDRESS

07138
07263
07387
07397
07716
07910
07933
08484
08530
08717
08730
08806
08863
08919
09021
09182
09213
09214
09353
09922
11115

11236
11237

11502
11711
12136
12615
12617
12697
13103
14493

14655

14936

15801
16299

Westlnghouse Electric Corp, - : 1

. Electronic Tube Div, Elmira, N.Y. |.
Fairchild Camera and Instrument
Corp. Semiconductor Div,
Mountain View, Calif
Birtcher Corp.., The Los Angeles, Calif,
Sylvania Electric Prod, Inc,
Sylvania Electronic Systoems
Western Diy, Mountain View, Callif,
IRC Div, of TRW Inc, Burlington Plant
Burlington, Iowa
Continental Device Corp,
Hawthome, Calif,
Raytheon Co, Components Div.
P Semiconductor Operation
Mountain View, Callf,
Breeze Corporations, Inc, Unlon, N.J,
Rel'ance Mlca Corp, Brooklyn, N.Y.
Sloan Company, The  Sun Valley, Callf,
Vemaline Products Co, Inc, Wyckoff, N.,J,
General Elect, Co, Minla~
turd Lamp Dept, Cleveland, Ohlo
Nylomatic Corp. Norrisville, Pa,
RCH Supply Co, Vernon, Calif,
Alrco Speer Electronic Components
; Bradford, Pa,
*Hewlett-Packard Co, New Jersey Div,
Rockaway, N.J.
General Elect, Co, Semiconductor
Prod, Dept, Buffalo, N.Y.
General Elect, Co, Semiconductor,
Prod, Dept. Auburn, N.Y,
C & K Components Inc, Newton, Mass,
Burndy Cerp, " Norwalk, Conn,
Wagner Electric Corp,
" Tung-Sot Div,
CTS of Beme, Inc, :
Chlcago Telephone of Cal, Inc.
S0, Pasadena, Callf,
IRC Div, of TRW Inc, Boone Plant
Boone, N? C.

i

Bloomfleld, N,]J,
Berne, Ind,

Generat Instrument Corp
Rectifier Div,
Philadelphia Handle Co. Inc,
. Camden, N.,]J.
U. S, Terminals, Inc, Cincinnati, Ohlo
Hamlin Inc, Lake Mills, Wisconsin
Clarostat Mfg, Co, Inc, Dover, N, H,
Thermalloy Co, Dallas, Texas
*Hewlett-Packard Co, Loveland Div,
Loveland, Colo,
Cornell-Dubllier Electronics Div,
Federal Paciflc Electric Co.
‘ Newark, N.J,
General Instrument Corp, Semicon-
du-tor Prod. Group Hicksville, N.Y.
Fenwal Elect, Framingham, Mass,
Corning Glass Works, Electronic

Newark, N,]J.

Components Div, Raleigh, N.C,

T

., Ca ifornia




Table 63,

Code List of Manufacturers {Continuad)

; -CNOO?B; MANUFACTURER ADDRESS C‘;q%l?f:. MANUFACTURER ADDRESS
16758 Delco Radlo Div, of Genmal Motors Corp, 70563 | Amperite Co, Inc, Union City, N.J.
C Kokomo, Ind 70501 | Beemar Engrg. Co. Fort Washington, Pa,

| 17545 Atlantlc Semlconductorz, tne, 70903 | Belden Corp, - Chlcago, Ill,

a0 . i A\bury Park, N ]’. 71218 | Bud Radlo, Inc, Willoughby, Ohio

: 17803 Fafrchild camem and Inatrumant GCorp ' 71279 Cumbrldge Thermionic Corp,

Semiconductor Div, Transducer Plant _ ‘ * Cambridge, Mass,
b . Mountain View, Calif, 71400 Bussmnnn Mfg. Div, of McGraw &

'} 17870 | Daven Div, Thomas A, Edison Industrles b Edison Co, St. Louls, Mo,
: McGraw-Edlson Co, - Orange, N.7, 71450 | CTS Corp,. Elkhart, Ind,
18324 | Signetics Corp, Sunnyvale, Calif, 71468 | L. T.'I' Cannon Electric Inc,

119315 | Bendix Corp, The Navigation and : ‘ Los Angeles, Calif.

Control Diy, " Teterboro, N,J. top 71590 qube-Umpn Inc,

‘119701 Blectra/Mldland Corp, "+ | Centralab Div, - Milwaukee, Wis,

& : Mineral Wells, Texas | 71700 | General Cable Gorp. Cornish

21520 Pansi’eel Metallurgical Coro. | ..}, "1 | wire Co, Div, Williamstown, Mass,

b No. Chicago, IlI, l" 71707 | Coto Coll Co. Inc. Providence, R, I
%2229 | Unlon Carbide Corp, Electronics Div, i 71744 Chicago Miniature Lamp Worke -
Mountain View, Callf, ' ‘ Chlcago, I,
22753 | UID Electronics Corp, Hollywood. Fla. 71785 | Cinch Mfg, Co. and Howard =~ .
23936 | Pamotor, Inc, Pampa, Texas " '| B. Jopes Dlv, Chicago, Ill,
24446 | General Electric Co,  Schenectady, N,Y. 71984 | Dow Curning Corp, Mlidlard, Mich,
24455 | General Electric Co, Lamp Div, of Con- 72136 Electro Motive Mfg. Co, Inc,
' sumer Prod, Group 1 A Wllllmantic, Conn,
Nala Park, Cleveland, QOhio 72619 | Dialight Corp.‘ " Brooklyn, N.Y,
24655 [ General Radio Co, 'Wast Concord, Mass, 72699 | General Instruriant Corp,  Newark, N.J,
24681 | LTV Electrosystems Inc Memcor/Com= 72765 | Drake Mfg, Co, Harwood Helrhts. nt,
.| ponents Operatlons Huntington, Ind, 72962 | Elastic Stop Nut Div, of
26982 | Dynacool Mfg, Co, Inc, Saugerties, N.Y. Amerace Esna Corp, - . Union, N.J.
27014 | National Semiconductor Corp, 72982 | Erle Technologlcal Products, Ine, Erle, Pa,
Santa Clara, Callf, 73096 | Hart Mfg. Co, Hartford, Conn,
28480 | Hewlett=-Packard Co, Palo Alto, Calif, 73138 | Beckman Instruments Inc, - )
28520 | Heyman Mfg, Co, Kenllworth, N.J. Helipot Div, ' Fullerton, Calif,
28875 | IMC Magnetics Corp, 73168 | Fenwal, Inc, Ashland, Mass,
' New Hampshlre Div, ‘Rochaster, N, H. 73293 | Hughes Alrcraft Co, Electron
31514 | SAE Advance Packaging, Inc, ! Dynamics Div, Torrance, Callf,
L . 'Santa Ana, Calif, : 73445 | Amperex Electronic Corp,
31827 |Budwig Mfg, Co, Ramona, Callif, Hicksville, M.Y.
33173 |G.E, Co, Tube Dept,' Owensboro, Ky, 73¢96 | Bradley Semiconductor Corp,
35434 | Lectrohm, Inc, . Chlcago, 1ll, : New Haven, Conn,
37942 | P.R. Mallery & Co, Inc, 73559 | Carling Electric, Inc, Hartford, Cann,
; Indlanapolis. Ind, 73734 | Federal Screw Products, Inc.
42190 | Muter Co, ' J " Chicago, Iii, Chicago, Ill,
43334 New Departure-ﬂyan Bearings Div, 74193 Helnernann Electric Co, Trenton, N.J.
'General Motors Corp, © Sandusky, Ohilo 74545 | Hubbell Harvey Inc, Bridgeport, Conn,
44655 | Ohmite Manufacturing Co, Skokie, Ill, 74868 | Amphenol Corp, Amphenol RF Div,
46384 | Penn Engr. and Mig, Corp. ’ Danbury, Conn,
: -; , Doylestown, Pa, 74870 {E. F, Johnson Co, Waseca, Minn,
47904 | Polaroid Cdrp. Cambridge, Mass, 75042 } IRC Div. of TRW, Inc, Philadelphia, Pa.
49956 {Raytheon Co, Lexington, Mass, 75183 | *Howard B, Jones Div, of Cinch
55026 |Simpson Electric Co, Div. of American ‘ MIig, Corp, New York, N, ',
Gage and Machine Co, = Chlcagy, I, 75376 | Kurz.and Xasch, Inc. Dayton, Ohio
56289 |Sprague Electrlc Co, North Adams, Mass, 75382 | Kilka Electric Corp. Mt. Yemon, N.Y.
58474 |Superior Electric Co, Bristol, Conn. 75915 | Littlefuse, Inc, Des Plaines, Iil,
58849 |Syntron Div, of FMC Corp, ' 76381 | Minnesota Mining and Mig. Co,
Homer City, Pa, v ‘ St. Paul, Minn,
59730 |Thomas and Betts Co, Philadelphia, Pa. 75385 | Minor Rubber Co. Inc,  Bloomfieid, N,J,
61637 |Unlon Carbide Corp. New York, N.Y. 76487 Iam&s Millen Mfg, Co. Inc,
63743 }Ward Leonard Electric Co, Malden, Mass,
Mt. Vermon, N.Y. 76493 {I. W, Miiier Co, Compton, Calif,

*Use Code 71785 assigned to Cinch Mfg, Co., Chicago, Iil.
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Table 6-3,

Code List of Manufacturers (Continued)

CODE
1 No, | MANUFACTURER

ADDRESS

Cinch
Qak Mig, Co, Div, of Qak
Electro/Netics Corp,

76530
76854

77068
77122

77147
77221

Palnut Co,

Patton-MacGuyer Co,
77252
77342
77630

77764 | Resistance ‘Products Co,

78188

78452
78488
78526

Everlock Chicago, Inc,
Stackpole Carbon Co,

) Electric Mfg, Co, Inc,
78553
| 78584

-79136
79307
79727

Stewart Stamping Corp,
.Waldes Kohlnoor, Inc,
Whitehzad Metals Inc,

78863
' 80031

Zlerlck Mfg. Co,

80294 | Boums, Inc,

81042

B1073
B1483

Gravyhlll, Inc,
Intematlonal Rectifier Corp,

81751
82059

82142
82219

o Tube Operat.:ns -

82389 ] Switcheraft, Inc, ,

82647
Products Group

Resaarch Products Corp,

Ro.ron Inc,

Vector Electronic Co,

Carr Fastener Co, »

Victory Engineering Corp,

82866
82877
82893
83058
83186

83298
83330

B3385
83501

Herman H Smith, Inc,
Central Screw Co,

Auierace Esna Corp,

City of Industry, Calif,

Crystal Lake, IlI,
Bendix Corp,, Electrodynamics Div,
No, Hollywood, Calif,
Mountainside, N.TJ,
crovidence, R. I,
Phaostron Instrument and Electronic Co,
South Pasadena, Calif,
Philadelphia Steel and Wire Corp,
Philadelphia, Pa,
American Machine and Foundry Co,
Potter and Brumfleld Div, Princeton, Ind,
TRW Electronic Components Div,

Camden, N,J.
Harrisburg, Pa,
Illinois Tool Works Inc, Shakeproof Div,

Elgin, Iil,

Chicago, Ill,
S5t, Marys, Pa,
Stanwyck Winding Div, San Fernando
Newburgh, N.Y.
Tinnerman Products, Inc, Cleveland, Chio

Yonkers, N.Y,

LILC., N.Y.
New York, N.Y.
Contlnental-ert Electronics Corp,

' Philadelphla, Pa,

Mt, Kisco, N.Y.
Mepco Div, of Sessions Clock Co,
Morristown, N.J.
Rivaraide, Calif,
Howard Industries Div, of Msl ™nd, Inc,
Racine, Wisc,
La Grange. I,

El Segundo, Calif,
Columbus Electronics Corp, Yonkers, N, Y.,
Goodyaar Sundries & Mechanical Co. Inc,
v New York, N.Y.
Alrco Speer Electronlc Components
bu Bois, Pa,
Sylvania Electric Products Ine, '
Flectronic Tube Div, Recelving
‘Emporium, Pa,
. Chicago, Il
Metals and Controls Inc, Control
Attleboro, Mass,
Madison, Wis,
Woodstock, N.Y.
Glendale, Calif,
Cambridye, Mass.

Springfield, N.T.

Bendix ..orp.Eleclrlc Power Div,
‘ Eatontown, N.T.
Brooklyn, N.Y.
Chicago, Ili,
Gavitt Wire and Cable Div, of
Brookfield, Mass,
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83508
83584

83835
83877

84171
84411
86684

868238
87034

87216
87585

B7929
88140
88245
90634
80763
91345
91418
91506
91637
916562
91928

92825
93332

83410
94144
94154
94222
95263
95354
95712

95987
96791

97464
97702
98291
98410
98978

§9934

Grant Pulley and Hardware Co,

West Nyack, N, Y. '

Burmughs Corp, Electronic
Components Div, Plainficld, N.],
U, S. Radium Corp, Morristown, N.J.
Yardeny Laboratorles, Inc, -
New York, N, Y.
Arco Electronics, Inc, Great Neck, N.Y.
TRW Capacitor Div, QOgallala, Neb,
RCA Corp,. Electronic Components
Harrison, N.I,
Rummel Fibre Co, Newark, N.J.
Marco & Qak Industries a Div, of Qak
Electro/natlcs Corp, Anaheim, Calif,
Phllco Corp, Lansdale Dlv, Lansdale, Pa,
Stockwell Rubber Co, Inc,
. Philadelphia, Pa,
Tower-Olschan Corp. Bridgeport, Conn,
Cutler-Hammer Inc, Power Distrthution
and Control Div, Lincoln Plant
Lincoln, I,
Litton Preclslon Products Inc, USECO
Div, Litton Industries Van Nuys, Calif,
Gultdn Industries Inc, Metuchen, N,J,
United-Car Inc, '3, Chicago, I,
Miller Dial and Nameplate Co, .
El Monte, Calif,
Chicago, 11,
Attleboro, Mass,
Dale Electronics, Inc, Columbus, Neb,
Elco Corp, ‘ Willow Grove, Pa,
Honeywell Inc, Div, Micro Switch
Freaport, I,
Whitso, Inc, Schiller Pk,, IlI,
Sylvania Electric Prod, Inc, Semi-
conductor Prod, Div, Wobum, Mass,
Essex Wire Corp, Stemco
Controls Divy, Mansfie'd, Ohlo
Raytheon Co, Components Diy,
Ind, Components Cper, Quiney, Mass,
Wagner Electric Corp,
Tung-Sol Div,
Southco Inc.
Leecraft Mfg, Co, Inc, L. LC,, N.Y,
Methode Mfg, Co. Rolling Meadows, Ill,
Bendix Corp, Microwave
Pevices Div,
Weckesser Co, Inc,
Amphenol Corp, Amphenot
Controls Div, Janesville, Wis,
Industrial Retaining Ring Co.
Irvington, N,].
IMC Magnetics Corp. Eastem Div,
Westhury, N.Y.
Sealectro Corp, Mamaroneck, N, Y.
ETC Inc, Cleveland, Ohio
International Electronic Research Com,
Burbank, Calif,
Boston, Mass,

Radio Materfals Co,
Augat, Inc,

Livingston, N,J.
Lester, Pa,

Franklin, nd,
Chicago, Ill,

Renbrandt, Inc,

p—




*Reference R A Mfr, Part # Mfr, &
Designator  Description Quantity _ or Type Mfe, Code Stock No, RS
cl1,9 fxd, elact 4, 7pf 35vdc 2 150D475X903582 Sprague 56289 0180-0100 1
cz2,18 i fxd, film . 0lpf 200vdc 2 192Pi0392 Sprague 56289 0160-0%b1 i
c3 fxd, film 0, 1pf 200vde 1 192P10492 Sprague 56289 0160-C168 1
C4,6-8,11,15 NOT ASSIGNED - - - - - .-

U fxd, film ,001pf 200vde 1 192P10292 Sprague 56289 0160-0153 1
Clg¢ fxd, alect 100uf 50vdc 1 D32218 Sprague 562B% 0180-1852 l
Cl2,20 fxd, elect 490pf g5vdc 2 D386l8 HIAB 09182 0180-1888 1
Cl13,14 fxd, elect 1500uf 40vdc 2 D38733 HIAB 09182 0180-1894 1
Cl6,17 fxd, ceramic , 054f 500vdc 2 33C17A Sprague 56289 0150-0052 1
Ccl9 fxd, .elect 15pf 50vde 1 150D156X005 OR2 Sprague 56289 +0180-1834 1
CR1-5, 20, ‘

30,32 ‘Reet, si, 200ma 180prv 8 1N485B Sylvania 93332 1901-0033 6
CR6-9, 31 Diode, sl, 2,4V @ 100ma 5 GD8-001 G.IL 11711 1901-0460 5
CR10,12-16,18,

19, 21, 26, 27, -

33,35 NOT ASSIGNED - - - - - -
CR11, 28,

29, 34 Rect, si, 3A 200prv 4 MR1032B Motorola 04713 1901-0416 4
CR17, 22~25 Rect, si, 500ma 200prv 5 1N3253 R.C.A, 02735 1901-0389 5
DS] Indicator Lamp, Neon 1 B58-R Sloan 08717 1450-0048 1
Fl - Fuse cartridge, 2A@1250V3A|G 1 312002 Littlefuse 75915 2100-0002 5
Q1,2 SS NPN diff, amp, si, 2 HIX12AB39 G.E. 03508 1854-0229 2
Q3,5,8,12,

10,14,15 SS PNP si, 7 2N2907A Sprague 55289 1853-0099 b
Q4 SS PNP si, 1 40362 HIAB 09182 1853-0041 1
Q6,7 Power NPN si. 2 36616 HLAB 09182 1854-0225 2
Q9 88 NPN si, 1 2N3417 G.E, 03508 1854-0087 1
Q11,13 SS NPN =i, 2 SK1124 T.1. 01295 1854-0071 2
Rl © fxd, ww 1Ka 5% 3w 20ppm 1 242E1025 Sprague 56289 0813-0001 1
R2, 22,23 fxd, film 6, 2K~ 1% 1/Bw 3 ILLR,C, . 07716 0698~5087 1
R3 fxd, film 15K~ £1% 1/8w 1 LR.C. 07716 0757-0446 1
R4, 64, 65 fxd, film 20K, £1% 1/Bw 3 LR.C.. 07716 0757-0449 1
RS, 26,76,77 fxd, film 1, 5K, £1% 1/Bw 4 LLR.C, 07716 0757-0427 1
R6, 25 fx¢, comp 360K 25% tw 2 A. B, 01121 0686~3645 |
R7 fxd, film 61, 9%, £1% /6w 1 LR.C. 07716 0757-~0460 1
R8, 28 fxd, comp 560Ka £5% -}w 2 A.B, 01121 0686-5645 1
R9, 11,17, 35-37, '

39,53, 55,

78,79 NOT ASSIGNED - - - - - -
R10,)& var, ww DUAL ), 8Kn =200 2 100149-2 HLAB 09182 2100~0995 1
R12 . fxd, ww 1, 3Ka 25% 3w 20ppm 1 242E1325 Sprague 56289 0811~1803 1
R13,19 fxd, comp SELECTED 5% 4w 2 Type EB A B, o121 - -
R14 fxd, comp 3, 3n 5% iw 1 A.B, 01121 06860335 |
R15 fxd, comp 56Ka 5% iw 1 A.B, 01121 0686-5635 1
R1B , fxd, ww 6, 5Kn 5% 3w 20ppm 1 242E6525 Spragua 56289 0811-1814 i
RZO, 48 fxd, film 1K, £1% 4w 2 Type CEB T-O LLR.C. 07712 0757-0338 1
R21 fxd, comp 39, 5% iw 1 A.B 01121 0686-3905 1
R24 fxd, film 4, 75K, £1% 1/Bw 1 LRC. 07716 0757-0437 1
R27, 32 fxd, ww , 24 £5% 2 Type BWH LR.C, 07716 0811-1758 1
R29 fxd, comp 6, 2Kn £5% }w 1 A.B. 01121 0686-6225 |
R30 var, ww 5Ka (Modify) 1 Type 110-F4 C.T.S. 11236 2100-1824 1
R31 fxd, comp 1Ka #5% $w 1 ’ A.B, 01121 0686-1025 1

62038
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Reference =~ ' Mfr, Part # Mir, )

Dg_ﬂg_ngjg;__mgnptlon “Quantity or Type Mfr, Co _t;L_S_tggk_l_\{g‘___Bs_
\ . R33 - fxd, comp 10K, 5% fw |, 1 A, B, 01121 0686~1035 1
R34 fxd, film 300, £5% 2w . 1 Type C428 Corning 16299 0698-3630 1
R38 ' fxd, comp 91K 25% dw 1 A.B. q1121 0686-9135 |1
R40, 62 - fxd, fllm 6194 21% dw 2 LRC. 07716 . 0757-0728 1
R4l © fxd, comp 12Ka 5% dw 1 A, B, 01121 - 0686-1235 1
R42 fxd, comp 6, 8Ka £5% Jw 1 A B, 01121 0686-6825 1
R43 ~ 0 fxd, film 4704 21% Iw 1 LR C, 07716 0698-3506 1
R44 = |, fxd, comp 47K £5% {w 1 A.B, 01121 . 0686=-4735 1
R45 “fxd, comp 5, 1Xn £5% gw 1 A B, 0r121 0686~5125 1
R46  fxd, comp 100Ka 5% 4w 1 A.B. 01121 06686-1045 1l
R47  fxd, comp 430, 5% }w i A.B, 01121 0686-4315 1
R49 fxd, film 5104 +5% 2w 1 Type C425 Corning 16299 0698-0030 - 1
R50 fxd, comp 10a 25% jw 1 A.B, 01121 0686-1005 1
R51 fxd, comp 30Ks £5% dw 1 A.B. 01121 0686-3035 1
R52 fxd, comp 22Ka 5% iw 1 A.B, 01121 0686-2235 |
RS4 fxd, ww .5, C,T. £5% 20w
. 20ppm ' 1 Type 2AS544 H,H, 73978 08:1-0958 1
R56 var, ww 3Kn {Modify) 1 Type 110~-F4 C.T.S. 11236 2100-1823 1
RS7,60 fxd, film 900 %1% 1/Bw 2 LR.C. 07716 0757-1099 1
R58,59 fxd, film 100, £1% 1I/Bw 2 LRC. 07716 0757-0401 1
R61 _ fxd, film 7, 5K, 1% 1/8w 1 ILLR.C, 07716 0757-0440 1
o R63 ‘ var, ww 10K, 1 Type 110-P4 C.T.S. 11236 2100-0396 1
R66,67 fxd, film 3. 40Ks #1% iw 2 LR.C. 07716 0698~464¢ 1
R68B, 68 fxd, film 365A £1% iw 2 LR C, 07716 0757-0723 1
R70,71,75  fxd, flim 3Ka 21% 1/Bw 3 LR.C. 07716 0757-1093 1
R72 var, ww 250, (Modify) 1 Type 110~F4 . C.T.5, 11236 2100~-0439 1
R73 Ixd, film 750, £1% L/Bw |, 1 LR.C. 07716 0757-0420 1
R74 fxd, film 9, 09Ks £1% 1/8w 1 LR.C, 07716 0757-0288 1
RB0 fxd, comp 33Kn 25% 4w 1 A.B, 01121 0686~3335 1
51 Switch, SPST ON/OFF 1 T110-62 Carling 73559 3101-1055 |
s2 ' Meter Rotary Switch 1 100311-A HLAB " gylez 3100-1910 1
T1 Power Transformer 1 HT6203 HLAB 09182 9100-181%9 1
VR1, 2 . Diode, zener 6, 2V 5% 2 1NB21 NA Elect, 06486 1902-0761 2
5 Way binding post {maroon) DF21RC Superior 58474 1510-0040
5 Way binding post (black) DF21BC Superior -+ 58474 1510-0039
Fastener . : © GC12008-014-4  Tinnerman 89032 0510~-0123
Line cord, plug PH1S1 7} ft. HK4096 Beldon 70903 B8120-0050
Strain Relfef Bushing SR~-5P-1 Heyco © 28520 0400-0013
Jumper 422-13-11 013  Cinch 71785 0360-1143
Barrier Strip 100237~15 HIAB 09182 - 0360-1234
Rubker bumper MBS0 Stockwell 87575 0403-0088
Rubber bumper 4072 Stockwell B7575 . 0403-0086

HLAB 09182 0370-0084

HLAB 09182 0370-0101

HLAB 09182 0370-0179

HLAB 09182 4040-0295

342014 Littlefuse 75915 1400-0048
- HLAB 09182 1120-1229

HLAB ; 059182 1460-0720

Knob, 1 insert pointer
Knob, 17/64 insert pcinter
Knob, 3/16 insert pointar
Bezel, Meter, 1/6 Mod,
Fuse holder

Meter, 21", 0-9v; 0- 4A
Meter Spring

NNHI—'Q@&”HU—'NNF&J&H@HHHNH
o e bt DO B P et bt bt bt bt b et et e B P bt e e g

Fastener CB8091 632-24B  Tinnerman 83032 0510-0275

Captive Nut CLA-~632-2 Pem Eng, 46384 0590-0393

Heat Dissipatur TXBF-032025P E.R.C. 98978 1205-~0011

Mica Insulator 734 Reliance 08530 0340-0174

, Insulator, transistor pin 100146-1 HLAB 09182 '0340-0166
, Insulator ©100151-1 HLAB 09182  0340-0168
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Opﬁon
Number

.06
07
08

i3

14

Description

Overvoltage Growbar 1
Voltage 10-turn Potentiometer 1
Current 10~turn Potentiometer 1

Voltage 10-turn Potentlometer 1-

" Current 10-turn Potentiomster 1

Quantity

Voltage Decadial Control 1

- Voltage 10-turn Pot. 1
- Decacial Assembly 1
Current Decadial Control 1

Current 1U-turn Pot.
Decadial Assembly

www.valuetronics.com
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OPTIONS

.Mfr. Part#
or Type

Series 8400
Series 3400

Series 8400
Searies 8400

{Includes:)
Series 8400
RD-411

(Includes:)
Series 8400
RD-411

Mir.
HLAB
IRC
IRC
IRG
IRC

IRC
IRC

IRC
IRC

Mir.
~Code

09182
07716
07716
07716
07716

07716
07716

07716
07716

®

Stock No.
Model 6316A
2100-1864
2100-1664
2100-1864
2100-1864

2100-18E<
1140-0020

2100~1854

1140-9;!»'

RS

1




APPENDIX A

| Optlon 11, Overvoltage Protection "Crowbar"

DESCRIPTION:

This option s installed in DC Power Supplies, 62008, 6201B, 62028, 62038, 6204B, and 6206B, and '
tested at the factory, It consists of & printed circult board, screwdriver~type front panel potentiometer, and
six wires that are s.'oldered to the maln power supply board. : i

" The crowbar monitors :“g output voltage of the power supply and fires an SCR that shorts the output
- when it exceeds the preset trip voltage. The trip voltage is determined by the setting of the CROWBAR AD-
JUST control on the (ront panel, The trip voltage rangn is as follows:

Model 62008 62018 62028 62038 62048 62058 62068

Trip Voltage Runge | 2,5-44V ) 2,5-23V | 2.5-44V | 2,5-10V | 2.5-44v | 2.5-44v { 2,5-65Y |

To prevent transients from falsely tripping the crowbar, the trip voltage must be set higher than the
power supply output voltage by the following margin: 4% of the output voltage ptus 2V, The margin repre-
sents the minimum crowbar trip setting for a given output voltsge; the trip voltage can always be set higher
than this margin, . . - o ' . ! |

1
N '

OPERATION:

1. Turn the CROWBAR ADJUST fully clockwise to set th . trip voltage to maximum.

2. Setthe powser supply VOLTAGE controi tor the desired crowbar trip voltage. To prevent false crow-
bar tripping, the trip voltage should exceed the desired output voltage by the following amount: 4% of the
ocutput voltage plus 2V, 1 I

, 3. Slowly turn the CROWBAR ADIUST coew until the crowbar trips, output ‘goes to 0 Volt, '

- 4. The crowbar will remain activated and the output shorted until the supply Is turned off. To reset
the crowbar, turn the supply off, then on, '

-5, If the CROWBAR must be completely disabled, remove the leaa attached to the CROWBAR ADJUST
potentiometer R5. : T | .

J DL A-1 o i
/ X . : b
h [ | :
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Table A~1, Replaceable Parts

MFR.

REF, ‘ : .
. DESIG. IDESCR‘PT[ON Q " MFR. PART NO. CODE PAR? NO. RS
c1 fxd, elect, 1pf 50vde 1 | 30D105G050BA2 56289 | o0180-0108 1
c2 fxd, mica 510uf 500Vdc 1 | RCM15E511) 04062 | 0140-0047 1
'CR1-CR3 Rect, Si. 200mA 200prv 3 | 1N485B 93332 | 1901-0033 3
'CR4 SCR 7.4A 100prv 1 | c20A 03508 | 1884-0031 1
Q1,2 88 NPN 8t, 2 | 2N3417 03508 | 1854-0087 2
R1 fxd, met, film 10, 1% 1/8W 1 | Type CEAT-O 07716 | 0757-0346 1
-R2 fxd, comp IKa 5% 2W 1 | Type CA28 16289 | 0698-3642 1
R3 fxd, met. film 1,21Ka £1% 1/8W 1 | Type CEA T-0O 07716 | 0757-0274 1
R4 fxd, met, film 7.5Ka £1% 1/8W ! | Type CEAT-0O 07716 | 0757-0440 1
‘R5 var, ww 10Ka 5% . 1 09182 | 2100-1854 1
R6 fxd, ww 1Kn £5% 3 1 | 242E1025 56289 | 0813-0001 1
R7 fxd, comp 22, +5% + W 1 | eB-2205 01121 | 0686-2205 1
RB fxd, met. fllm 196n £1% 1/8W 1 | Type CEA T-0 07716 | 0698-3440 1
Tl ‘Trarnsformer, Pulse 1 09182 | s5080-7122 1
‘VR1 Diode, Zener 6,19V 5% 1 | IN753 04713 | 19020049 1
"VR2 Diode, Zener 2,37V £5% 1 | 1N4370 04713 | 1902-3002 1
| MISCELLANEQUS
Printed Circuit Board (Blank) 1 09182 | s5020-5750
P, C. Board {Includes Components) 1 09182 | 5060-6174
Heat Sink 1 09182 | 5000-6229
Insulator {CR4) 1 09182 | 0340-0462 1
Mica Washer 1 09182 | 2190-0709 1
Cable Clamp 1 | T4-4 79307 | 1400-0330 1
Front Panel (Modified) 1 09182 | 06203-60003
1
‘l
1 |
62038

A-2'
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DC POWER _SUPPLY

: |
) i
I i
: |
o SIDEOF RS4 _
BIAS VOLTAGE FROM ‘ i
R COLLECTOR OF QT _ ]2 RS .
o : 13K Ep 2x :
s Poees% ' CROWDAR
: . Y
HOUT R4
: 1.5&% 1
. £1% a2
) 1/aw 1K
i L | v 3 $ cre
| 62y .
L FCRY :
f : 1 o A8 4
T lat 2mon
! ' : v 1 vaw
. . R3 '
' ' ' S 121K FeR2
%
1]
2 |
510uul
| ‘ 200V
| .
i vR2
-out r‘r’z,-‘“'
@- *

CIRCUIT PATENTS APPLIED FOR,LICENSE TO USE !
MUST BE QBTAINED IN WRITING FROM HEWLETT-
PACKARD €O HARRISON DiVISION.

Figure A-1. Model 6203B Overvoltage Protection " Crowbar”
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i MANUAL CHANGES
’ Model 6203B DC Power Supply
Manual HP Part No., 06203-90001

Make all corrections in the manual according to errata below, then check the follow-
ing table for your instrument's serial number and enter any listed change (s} in the

manual,

SERIAL ! MAKE
Prefix Number CHANGES
All Errata
ex 0251-0560 h
6K 0561~0815 1,2
ex 0816~1435 1-3
6K 1436~-1515 1-4
GK 1516-1605 1-5
11487 le06-2835 1=7
1927a 2836-3015 1-8
204010 3016-3435 1-9
2229A 3436-3465 1-10

Pl 2241a 3466~up 1-11
ERRATA:

On the schematic, chanje Q3 to PNP. In the
parts list, change ©3,%,8,10,12,14,15 to
2N2907A, Sprague, HP Part No. 1B53-0099,
and rubber bumper (gty 4) to 0403-0002.

In the parts list and on the schematic,
change R12 to 1.4k 25%, 3W 30ppm, HP Part
No. 0811-1834. On the schematic, the cor~-
rect value of R1CA is 1.8k.

In Table 1-1, change the INTERNAL IMPE-
DANCE AS A CONSTANT VOLTAGE SOURCE (Output
Impedance) specification to read: Qutput
Impedance (Typical): Approximated by a 2
milliohm resistance in series with a 1
microhenry inductance.

Effective January 1, 1977, Options 007 (10-
turn voltage control) and 008 (l0-turn cur-
rent contrcl) are no longer available indi-
vidually, but they are still available com=-
bined as Opticn 709, Likewise, Options 013

(10-turn voltage control with decadial) and
014 (19-turn current control with decadial)

are no longer available individually, bat
they are available corpined into a single
new optios designated Option 015. Make these
changes wherever Uption 007,008,012, or 014
is mentioned in the manual.

The blue-gray meter bezel has been replaceé
with a black one, HP Part No. 4040~0414.

The standard colors for this instrument are
now mint gray (for front panel)} and olive
gray (for all other external surfaces).
Option X95 designates use of the former
color scheme of light gray and blue gray.
Option ABS5 designates use of a light gray
front panel with olive gray used for all
other external surfaces, New part numbers
are shown helow:

The front panel binding posts have heen
changed to a type with better designed in-
sulation. Delete the two types of posts
listed on page 6-6 of the parts list and
add: black binding post, HP Part No. 1510-
0114 (qty 2); and red binding post, HP Part
No. 1510-0115 (gty 1).

Change the part numher of DSl to 1450-0566,
This new light is more reliable than the
former one.

For all instruments delivered on or after
July 1, 1978, change the HP Part No. for
fuseholder from 1400-0084 to fuseholder
body 2110-0564 and fuseholder carrier 2110-
0565. Change the HP Part No. for fuseholder
nut from 2950-0038 to 2110-0569. If old
fuseholder must be replaced for any reason,
replace complete fuseholder and n:t with
new fuseholder parts. Do not replace new
parts with old parts, '

HP PAT NUMBER

 DESCRIPTION STANDARD OPTION A8S OPTION X95
Front Panel, Lettered 06203-60004 06203-60001 +——

! Heatsink, Rear 5060-7965 e 5060-6120
Chassis, Right Side 5060-7956 e 5060-6118
Chassis, Left Side . £060-7955 e 5060-6119
Cover, Top 5000-9424 e 5000-6061
Rack Kit (accy.) 145233 14523p-A85 *-—
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' ) I
MANUAL CHANGES/MOGEL 6203B & ' /
MANUAL HP PART No. 06203-90001

Page -2~ N

CHANGE 1: CHANGE 3:
On the Title Page .change Serial Number In the replaceable parts list anc on the
Prefix from "6B" to "6K." . schematic, add RB3, 1009, 1/2wW, HP Part No.

0686~1015, and connect it between basec of
Q4 and emitter of Q5.

CIIANGE  4:
In the replaceable part lists add Terminal
Strip, HP Part No. 0360-0401~

In Figure 4-5 and Paragraph 4-19, change
CR31 to VR3 (zener diode).

In Figure 4~-6 delete CR6,7 and R29 con~
nected to emitter of Q3 and connect tran-
sistor Q17 and associaied components as
shown on the schematiz at the rear of the CHANGE b5:

manual. In the replaceable parts list and on the
schematic, change power transformer, Tl to

- "
In Paragraph 4-21, change "The emittey HP Part No. 06203-80091.

bias potential for mixer amplifier Q3 is

established by voltage divider CR6,7 and CHANGE 6:
R29" tu "The emitter bias potential for The Serial Prefix of this unit has been
mixer amplifier Q3 is established by changed to 1148A. This is the only change.

1]
emitter follower Q17. CHANGE 7:
In Table 5-6, "Selected Semiconductor In Appendix A, Option 11 Replacement Parts
Characteristics,” add VR3, 4.22V, 400w, Table A~1l, change Crd4 from HP Part No., 1884-"
HP Part No. 1902-3070, 1N749 Motorola, 0031 to 1884-0032,
Delete CR6,7 and CR31. CHANGE 8:
In the replaceable parts list change: In the parts list, change the HP Part No. for
C13,14 to 2000pF, 2BV, HP Part No. 0180- the binding posts and associated hardware to
1916; €19 to 68pF, 15V; Q4 to MJ2268, HP the following:
Part No. 1853-0063; Q9 to 2N3391, G.E., . Red binding post, qty 2, HP Part No. 1510-0091
HP Part No. 1854~0071; R29 to 1.5k, 1/8W, Terminal lug, gty 1, HP Part No. 0360-0042;
HP Part No. 0757-0427; R40,62 to 9009, Nut, gty 2, HP Part No. 2500-0001; Black

1/8W, HP Part No. 0698-6335; R43 to 4221, binding post, gty 1, HP Part No. 1510- -0107;
1/4W, HP Part No. 0698-5590; R47 to 4704, Terminal lug, gty 1, HP Part No. 0360-1190;
1/4W, HP Part No. 0686-4715; RS54 to 11, Nut, gty 3, 2950-0144, ]

8W, HP Part No. 0811-2133; and delete ! )

CHANGE 9:
CR6,7; CR31 and R48. Also add: Q17 with , .
09,11, and 13, HP Part No. 1854-0071; In the replaceable parts list, change S1 to

RS5, 10. 8w HP 'Part No. 0B11-2133: R84, HP Part No. 3101-2424., On the schematic dia-
r ’ r . H

gram, change 51 to show two switch sections,
ggoni/éézwépﬂga::r;7§g’12326 2235R8285 one which breaks the AC line (as shown), the
’ [ ' '

6.2k, 1/84, HP Part No. 0698-5087, ~ Other breaks the ACC line.
CHANGE 2 { CHANGE '10:

In the replaceable parts 1list change: ;thxjtizplzﬁzﬁbéegfg?EZ tisia:ndw:n2;h§0-
R63 to Sk potentiometer, HP Part No. ) ' 9 ! '

tuwn HP Part.nNo. 2100-2029, gty 2. Also
2100-1824; R62 to 7500, 1/8W, HP Part Nc. ) ! .
0757-0420; R64 to 12k, 1/8W, HP,Part No. delete Knob 17/64 insert pointer and Knob

) 3/16 insert pointer. Add: Knob, round HP
0698-5088; and delete R40. Part No. 0370+0137, qty 2. This change eli-
Delete Q11 and Q13 and replace with a new minates Option 009 because 0pt10n 009 15
single differential amplifier (HF Part No., now standard equipment.
1854-0221). Circuit references for 011 )CHAHGE 11,

and 013 remain the same with Q11 serving In the replaceable parts list. change R19

o nan nph .
he new fransistor. B1 civcers ooy £0 150k 2% 1/8W, BP Part No. 0757-097%6; and
. ¢ VR2 to 6.2V 2%, HP Part No. 1902-0509.

tions to QL1 (A) and Q13 (B) are unchanged
on the schematic. 8-20-82

Also add VR4, 4.22v, 400mW, HP Part No.
190° j070. On the schematic (meter circuit)
delete R40 and connect VR4 in it place,
Anode to base of Q15 and cathode to +12.4V.
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