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N for applications requiring extreme stabllity, regula-

K rack opearation,

SECTION I

GENERAL INFORMATION ) .

1-1  DESGRIPTION

1-2 The STB Series of power supplies {5 designed
tlon, and insensitivity toamblent temperature varia-

silicon) and is suitable for efther bench or relay

The ascurate programming coeffi-
clent allows the supply to' l‘e used as a 0,1% cali-
brator, or as a voltage referonce soucce, Itisa
Constant Voltage / Current leltlng supply that

f w111 fumnish full rated output voltago at the maximum
rated output current or can be contlnuously adjusted
,throughout the output range,: The front panal CUR~-
‘RENT’ controls can he used to e'stablish the output
current limit (overload or shiort clréutt) when the

., supply is used as a constant voltage scurce and the

'

VOLTAGE controls can be used to estanllsh the volt~
age iimit {ceiling) when the supply Is used as a
constant curren? source.

1-3 The power supply has hoth front and rear
terrmnals. Either the positive or negative output
~terminal may be graunded or the power supply can
be opergted floating at up to a maximumof 300 volts
off ground

1-4 K slngle meter {s used to maasure gcither out-
put voltage or output current In one of two ranges,
Tha voltage or current ranges are selocted by a
 METER switch on the front panel,

i

1-5
of rr;'e unit allow ease In adapting to the many oper-
ational capabllities of the powers supply, A brief
description of these capabilities'is given beiow:

a. Remote Pt'ogrammlr.g'

The power supply may be programmed from
a remote location by means of ar external voltage
source or resistance, ‘

b. Remote Senslng

The degradatlon in regulation which would
occur at the load bacause of the voltage drop in the
load leads can be reduced by using the power sup-

+ ply in the remote sensing mode of operation,

‘ c. Series and Auto-Series Qperation

Power Supplies may be used in series
when a higher output voltage is required in the

1-1

* - tions, The supply s completely transistorized (all-

‘The programming terminals locatad at the rear

voltage mode of operatlon or when greater voltage
compliance Is required In the constant current mode
of operation, Auto-Series operation permits one
knob control of the total cutput voltage from a
"master” supply.-

H

'd, Parallel Operation

The power supply may be oparated in
parallel with'a similar unit when greater output cur-
rent capability is required,

e, Auto-Tracking
The power supply may be used as a
"master” supply, having control over one {or more)
"slave” supglies that fumish varlous voltages for
a cystem,

1-3

SPECIFICATIONS

‘1—7 Detalled Speciftcations for the power supply
are glven in Table 1~ l

1-8 OPTIONS

1-9  Options are factory modifications of a
standard instrument that are requested by the custo-
mer. A typical option {s replacing the front panel
voltage and current controls with ten-turn voltage
and current decadial centrols, The following
options are'available on the instrument covered by
this manual, Whete applicable, detailed coverage
of options is Included throughout the manual,

Option No, Descrlgtlon
06 . Overvoltage Protection "Crowbar”:

A completely separate circul. for pro-
tacting delicate loads against power
supply fatlure or operator error, This
Independent device monitors the out-
put voltage and within 10usec impose
a virtual short-circuit (crowbar) across
the power supply output if the preset
overvoltage margin is exceeded,
When Option 06 is requested by the
customer, Model 6916A 1s attached to
the rear of the power supply at tre
factory.

Overvoltage Margin:
screwdriver adjustable,

Power Requiremert: 15ma continuous
drain from power supply being protect-
ed, ; .

1 to 4 volts,
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: Descrlgtlon

-y . Option No,° @ Part No, Description '

Sy Size: Add 5 inches to power supply 14523A Rack Kit for mounting two 34" ~high
- depth dimension, , supplies (Refar to Sectionll for datails),
B _ Weight: Add 2 lbs, net, | : .

. ; o T 14525A Rack Kit for mounting two 53" ~high

T NOTE

Detailed coverage of Option 06 i3 included in : ‘
an addendum ertitled, Model €915A Qvarvdit~- 1-12 INSTRUMENT IDENTIFICATION f
age Protector, The addendum is included at ‘ _ . {
- . the rear of manuals that support power supplies 1-13 Hewlstt-Packard power supplies are identi--
fiad by a three~part serial number tag, The first

supplies (Refer to Section II for details),

i . that have been modified for Option 06, _ :
—_ A ‘ : [ part is the power supply model mimber, The second
- 28 Rewire for 230V Input: Supply as ¢ .  part is the serlal number prefix, which consists of
normally shipped is wired for 115VAC. a number-letter vombination that danotas the datu
- input, Option 28 consists of recon- of a significant design change. The number desig-
- ‘necting the Input transformer for nates the year, and the letter A through L designates
= 230VAC operation, - the month, January through December rqspectively;
= : ' The third part:is the power supply sarial number,
- 1-10 ACCESSORIES _
- ' - 1-14 If the serial number prefix on your power sup-
E 1-11 The accessories listed in the following may ply does not agree with the prefix on the title page
- be ordered with the power supply or separately from of this manual, change sheets are included to up-
= . the local Hawlett-Packard fleld sales office (refer date the manual, Where applicable, backdating in-
to lst at rear of manual for addmsses) ' formation is given in an appendix at the rear of the
- manual,.
= @ Part No, Description , . : ! ‘ : :
oz _ - : 1-15 'ORDERING ADDITIONAL MANUALS
- Co5 ) 8" Black Handle that can be attached L ‘ o
- to side of supply, ‘ 1-16 One manual is shipped with each power sup-
L . ply. Additional manuals may be purchased from
— © . 14513A Rack Kit for mounting one 3.}'-_mgﬁ your tocal Hewle tt-Packard field office (see list ar
. supply {Refer to Section II fordata; !s) rear of this manual for addresses).: Specify the
T ‘ model number, serial number prefix, and ¢ Stock
= ' 14515A Rack Kit for mounting one 5}"—hlgh Number provided on the title page.
- supply (Refer to Section II for details), '
- i ]
- i
. . ‘|
= |
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| Specifications

el Table 1-1,

JNPUT: |
- ' "105-125/210-250VAC, single phase, 48~63 Hz
{cps), 0,5A, 52w, :
OUTPUT: .-
0-100 volts at 0-200 miiliamperes,
LCAD REGUIATION: o
' 'Front terminals: Tess than 0.001% plus 200pv,
Rear terminals: Luss than 0,001% plus 100puv,
~ For an output currant change from no load to
full load, b .

LINE REGULATION:
Iess than 0,001% vutput change for any line
voltage change within the Input rating,

RIPPLE AND NOISE: '
At any line voltage and under any load condi-
“tion' within rating. '
Less than 100pv peak-to-peak.
Less than 40pv rms,

TEMPERATURE COEFFICIENT:

After 30 minutes warm-up

Front panel control or remote programming:
Less than 0,001% plus IOpvrrperdegree Centlgrade,

STABILITY: . . | !

" Total drift after 30 minutes warm-up and with
les“\ than £39C amblent temperature varlation,

. Front panel control or remote programming
Less than 0.01% plus 100uv for 8 hours,
Less than 0,012% plus 120uv for one month,

TEMPERATURE RANGES: o
Operating: 0.to 500C, Storage: -20 to +8590C,
OUTPUT IMPEDANCE: ‘
Less than 0.002 ohms from DC to 100 Hz,
Less than 0,02 ohms from 100 Hz to 1 KHz,
Less than 0.5 ohms from 1 KHz to 100KHz,
Less than 3 chms from 100KHz to 1 MHz,

TRANSIENT RECOVERY TIME:

Less than 50 microseconds for output recovery
to within 10 millivolts of the nominal output volt-
age following a full load current changce, Less
than 100 microseconds for output recovery to
within load regulation specification.

QOVERLOAD PROTECTION: - -

A continuously variable current limit circuit
protects the power supply for all overioads in-
cluding a direct short placed across the output

- In excess of the full clrrent rating,

METER:
Front panel mcter and switch select 0~12y/
0-120V and 0-25ma/0-250ma scales,

OUTPUT CONTROLS:

An in-line 5-digit (thumbwheel} voltage pro-
grammer permsts control of the output voltage with
an accuracy of 0.1% plus Imv of the output volt-
age, Resolution is 100pv, A single turn fron:
panel pot parmits the current'limit setting to be
varied continuously from zero to a value slightly

OUTPUT TERMINALS:
. Three "five~way" output posts are provided on’
the front panel and an output barrier strip Is loca-
ted on the rear of the chassis. All power supply
output terminals are isolated from the chassls and
elther the positive or negative terminal may be
connected to the chassis through a separate ground
terminal located on the output terminal strip,

ERROR SENSING: .

- Error sensing is automatically accomplished at
the front terminals if the load is attached to the
front terminals or at the rear terminals if the load
Is attached to the rear terminals. Provisionis
also included on the rear terminal strip for remote
error sensing,

REMOTE PROGRAMMING:

Remote programming of the output voltage is
made available at the rear terminals, The program-
ming coefficient is 1000 ohms per volt with an
accuracy of 0,1% plus 1 millivolt, The current
limit may also be set remotely by means of a re~-
sistance, 1000 ohms corresponding approximately
to full output current,

)
CQOLING: o

Convectlon cooling is employed, The supply ;
has no moviny parts, ' y '

. g
SIZE: "\ !'i

5-1/4" H x 8-1/2" W x 12-5/8" D. Two units
can be mounted side by side to take up the same
space as a standard 5-1/4" x 19" relay rack
mounting,

WEIGHT: 11 lbs. net, 15 Ibs, shipping,
f:INISH: Light gray front panelwith darkgraycase,

POWER CORD:
A 3-wlre, 5-foot power cord is provided wwith

each unit,

terminals, ; ;

Al
)

1-3
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ted and found to be free of mechanical and electri-
al defects, Assoonasthe instrument is unpacked,’

. inspect for any damage that may have occurred in

transit, Save alt racking materials until th2 fn-
spection Is completed, If damvcge is found, pro-
cead as described in the Claim for Damage in
Shipment section of the Warranty at the rear of this
manual,

-

' '2-3 MECHANICAL CHECK

245

surfaces are free of dents and scratchec, and that

. the maters are not scratched or crackad,

- ELECTRICAL CHECK

. 2=6 " The instrument should be checked against .its

alactrical specifications, Section V includes an
"in-cabinet" performance chuck to verify proper
instrument operation,

-~ 2-7 . INSTALLATION DATA

2-8 The instrument is shipped ready for bench
operation, It Ls only necessary to connect the in-
strument to a sotrce of power and it is ready for
operatlon.

2-9 LOCATION

2-10 This instrument is air cooled, Suificient
space should be provided around the instrument to
permit free flow of cooling air along the sides and
to the rear, It should be usad tnh an area whers the
amblent temperature does not exceed 500C (1220F)},

2-11 POWER REQUIREMENTS

© 2-12 This power supply may be operated from either

a 115 or 230 volt, 48-63 cps power source. The
unit, as shipped from the factory, 1s wired for 115V
operation, h

2
2-13 The lnput-;.}ower required when operating at
full load from a 115 volt, 60 cycle power source is
45 watts and 0.5 amperes,

2-14 230 VOLT IOPERATION

2}-15 Normally, the windings of the input trans-
forier are connected in parallel for operation from

e . sfctoNdm -
| o = INSTALLATION o 4

2-1  INITIAL INSPEGTION
- 2-2 Before shipment, this instrument was lhspec- _

'2-4 This check confirms that there are no broken
iknobs or con.:actors, that the cabinet and panel

2-1

i

a 115 volt source, To convert the power supply for
operation from a 230 volt source, the power trans-
former windings must be connected in series, The
windings are connected in serles as follows: (Refer
to Flgurs 2-1).

=]

—— e Aoy oy —

msv
TRANSFONMER PRIMARY TRANIFGRMER PRIMARY
CONNEICIED TOR CONNICTED JOR
115 VOLT GFERATION 230 VOLT OPLAATION
Figure 2-1. Input Transformer Primary Connectlons

C

a, Unplug the lire cord and remove the top
and bottom covers from the case, (This is done by
removing the four screws which hold each cover to
the slde frames.) {

b, With a sharp knife or razor blade, cut the

printed wiring between test points 45 and.- 46 and
also batween 47 and 48 cu the printed circuit board,
Thase are shown on the overall schematic and are
labeled on the printed circuit board, ‘
¢. Connect a jumper wire between 46 and 47,
d. Replace the fuse with a 4 ampere 230 volt
Replace covers and operate unit normally,
|

2-16 POWER CABLE

fuse,

2-17 To protect operétlng personnel, the National
Electrical Manufacturers Association (NEMA) recom-
mends that the instrument panel and cabinet be
grounded, This Instrument L5 equipped with a three
conductor powar cable, The third conductor i the
ground conductor and when the cable is plugged
into an appropriate receptacle, the instrument is

 grounded. The offset pin on the power cable three~

prong connaector is the ground connectian,

2-18 Topresei-ve the protaction feature when opar-
ating the Instrument from & two-contact outlet, use
a three-prong to two-prong adaptor and connect the
green lead on the adaptor to ground,




2-19 RACK MOUNTING

2-20 This Instrument may be rack mountad in a
stardard 19 {nch rack panel efther alongside a
similar unit or by itself, Figures 2-2 and 2-3 rhow
,how both types of inrtallatlons are accomplished.

2-21 To mount two units stde-by-stde. proceed as
follows: ;
; a, Remove the {our screws from the front
panels of hoth units,

b.’ Slide rack mountlng ears between the
front panel and case of each unit,

¢, Slide comblnlnq strip batween the front
panels and cases of the two units, '

A -
0 L] L Y
Figure 2-2,

!
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Rack Mounting, Two Unlte .

" d. After fastening rear portians of units to-

‘gether using the bolt, nut, and spacer, replace 1

penel scraws, ' ‘ )

2 22 To mount a single unlt in the rack panel pro-
cead as follows:

a. Bolt rack mounting edrs, comblning straps,
and angle bracketu to each side of centar spacing
panels. Angle bi'a'-kets are placed behlnd combining
straps’ as shown ln Figure 2~3.

b,. Remove four screws from front panelof unit,

¢. Slide combining strips batween front
panel and case of unit.

'd, Bolt angle brackets to front sides of case
and replace front panel screws,

'

| Cyp—n
(i

(o -

?0 o ffe o ey
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1786 gz, 66
=18 L e 9 0 0 L
Figure 2-3,

2-2

1
Rack Mounting, One Unit

)
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2-23 REPACKAGING FOR SHIPMENT

‘obtaln the materials, This office will ulso fur-

: . ritsh the address of the nearest service office to
2-24 To insure safe shipment of the instrument, it wh'zh the instrwwaent can be shipped, Be sure to

- + 18 recommendad that the package designed for the attach a tag to the instrument which specifies the

=G instrument be used, The original packaging ! owner, model number, full serlal number, and

material is reusable, If it is not available, con- . service required, or a brief description of the

tact your local Hewlett-Packard field office to ' trouble,’ -
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1

3-I OPERATING CONTROLS AND INDICATORS |, .

3-2  The front I;:)ém;l Eéhltréls and indicators, to-
gethar with the normal tum-oq sequence, are shown
in Figure ,3-1. _ .

_ YOLTACE

. ;1( CONTROLS
L o
ST s 2 AN

TR ' = ®
./"‘/f"i—:m“*é. @%I ®
oLy ;
” [

woOLTALL

3
|

} )

e

CURRENT LIMIT
CONTROL *

. OUTPUT TERMINALS

METER SWITGY
PILOT LIGHT

. . 1
Y1, PUSH LINE FATICH 7O TURN ON SUFPLY AND “85ZRVE '

0 " ‘THAT LIGHT GOES ON, -

2. SET METER SWITCH TO DISINED VOLTAGE RANGE,

. ADJUST VOLTAGE CONTROLS UNTIL DESINED ouTPUT . " '!- ’

' VOLTAGE 13 INDICATED ON METIR,

4. SHOMT CIRCUIT OUTPUT TERMINALS AND SET METER
SWIICH 1O DESIRSD CURRINT RANGE,

$.  ADJUST CURRENT CONTROL FOR DISIRED CLTPUT: ;
- "GURRENT, o :

6, REMONE SHORT AND CONECT LOAD T0 OUTRUT
TERMINALS (FRONT CR KEAR) N

?.  POWER 1S REMOVED BY PUSHING THE LINE SWITCH. ,
‘ ) ‘ o

1
'Flgure 3-1. Front Panel ‘Controls and Indicators

'3-3  OQPERATING MODES

W

PRI A |

3-4 Thu power supplyis designedso that its mode

. of operatior can be selected by making strapping

connections between particular terminals on the
terminal strip at the rear of the powar supply. The
terminal designations are stenciled in white on the
power supply above their respective terminals, Al-
through the strapping patterns illustrated in this
section show  the negative terminal grounded,. the
operator can ground either terminal or operate the
power supply up to 300 vde off ground (floating),
The following paragraphs describe the procedures
for utilizing the various operational capabilities of
the power supplv, A more thacretical description is
contatned in a powver supply Application Marual and
in'various Tech, Letters published by the Harrison
Division, Copies of these can be obtained from
your local Hewlett-Packard ficld office,

S SECTION mI .
- | ' OPERATING INSTRUCTIONS
, |

" 3-5 NORMAL OPERATING MODE

' ' ! .
ER : . . L

-6 . The power suppiy {s normally shl'p'pe‘,d with its
redr terminal strapping connections arranged) for

- Constant Voltage / Gurrent Limiting, Yoral sensing, '

local programming, stngle unit mode of operation, - .
‘This strapping patt:rn is illustrated in Figure'3-2,
The operator selects efiber a constant voltage or -
current limited outpyt using the front panel controls
(local programming, no strapping changes sre
necessary}, o o

1
k 1
1

1
|

MA2 A) M M A AT 45 4 G = <8 AS AS Ao
2lol2[oipie[e|plo[aa]alola]e
- vJ 7
LOAD I '
i
T : ;)
MONITORING
! POINT

Figure 3-2, Normsl Sirapp!ng ‘Pattern
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3-7 CONSTANT VOLTAGE

3-8 To select a constant 'voltage outplt, procecd
as follows: ' IR

a, Turn~on power supply and adjust VOLTAGE
controls fordesired output voltage {output terminals .
open), . f 3

‘b, Short output terminals and adjust CUR-
RENT controls for maxtmum output current allo'.\'rabl?
(current limit), as determined by load conditions,

ver to constant current output at the preset current
limit and the output voltage wil! drop propartionately,
In setting the'current Iimit. atllowance must be made
for high peak cuzrent which can cause unwanted
cross-over, (Refer to Pa'ragi-aph' 3-43,)

3-9  CURRENT LIMIT

t

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

a, Short output terminals and adjust CUR-
RENT controls for desired output current, :

b, Open output terminals and adjust VOLT-
AGE controls for maximum output voltage allowable
(voltage limit), as determined by load conditions,
If a load change causes the voltage iimit to be ex-
ceeded, the power supply will automatically cross-
over to constant voltage output at the preset voltage
limit and the output current will drop proportionately.
In setting the voltage limit, allowanze must be made
for high peak voltages which can cause unwanted
crossovar, (Refer to Paragraph 3-43.)

1

. If 2 load change causes the current limit to be ex- Bl
- ceeded, the power supply will aitomatically cross-
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3 11 CONNBCTING {I.OAD
; [ ‘| ’ N
vide 12 Baoh load should be copneoted 10 the power :

J

'I'hls will minimize mutval coupling
eft'ects betn 32N loads and will rotain full advantage

. of the: low cutput impedance of the power supply. .

“Each pafy" of oonneotlng wires should be as short as ‘

" possible and twisted or shielded to reduce noise -

{0 the remote distribution terminals,

plckup, {f shield is used, connect one end tn -

- power supply ground terminal ard leave the other

: end unoonnectet‘ ) A
3 13 If load cor.slderatlons requlro ‘that the output
powor 'distribution terminals be remctely located

 from the power supply, than the power sunply out-

put termlnols should be connected to tho remote

. distfibution terminals via a pair of twisted or

shielded wires and each load separately connected:
For this case,
, romote senslng should be used: tPamgraph 3=27.

3-1 4 OPE RATION OF SU PPLY BBYOND RATED OUTPU '1‘
13w 15 The shaded area on the front panel meter faceg
indicates the ‘amount of output voltage or current

that {s available in cxcess of the normal rated out-

: put.: . Although the supply can be operated in this
‘ ashadod region without being damaged, it cannot be

guaraqteed to meet all of ity performance specifi-
catlons.
ed abeve 115 vac, the supply wlll probably operate
‘within its spoclflcatlons. ‘ {

3-16 QPTIONAL OPERATING MODES by

oy 3 17 REMOT'B PROGRAMMING CONSTANT VOLTAGE

3-18 The’ constant voltage output of the power sup-
ply can be pmgrammad {controlled) from a remote

. location if required, Either a resistance or voltage
. source can be bised for the programming device,

, The wires zonnecting the, progr?mmlng terminals of

“the supply to the ramote programming device should
be twisted or shielded to reduce noise pick-up,
The VOLTAGE controls on the front punel are dis-

" ablefl according to the following procedures.

“3-19, Resistance ramming (Figure 3-3), In this
made, the output'voltage will vary at a rate deter- .
minad by the programming coefficient--1000 ohms
per yolt (I. 2. the output voltage will increase 1 voly
for each 1000 ohms added in series with program=-

ming terminals). The programming coefficlent is de~,

termined by the programming current, This cumnt
:is adjusted to within 0,1% of 1ma at the. factory. If
greater programming accuracy is requiiad, it may be
aohleved by changing re~istor R16,

.

i
1

However, if the line voltage is maintain-

R '_ 'supply, output terminals using separats pairs of con- .
o a.._,nemng ‘wires, '

i

AL'AY ACAS AR AY

AL 38 ¥ G~ =5 A A3 AlO
- |2|0|0 ? 21919|@ (9|9
" | o g . T
: ol : N :
]l
C | S | |
l. l-— -—-.— - J
1 1
¥ \
'LOAD MAY 3L TAXEN
' FROM TRANT OR REAR
TEAMINATS AS DESIAZD LOAD
: =AM AN/ rond
PROGAAMMING .

1

RESISTOR ¢
{1000 OHMS FIR VOLT)

quure 3-3. Remotc Resistance Programrnlng
{Constant Voltage) !
i

1

3-20 The output voltage of the power supply should’

" be zerv volts + 1 millivolt ' whan zero ohms is con~
-nscted across the programming terminals, 1If a zero
ohm voltage closer than this is required, it may be
achieved by changing resistor R14 as described in_
Paragraph 5-48, '

3-2; To maintain the stability and tomperature co-
efficient of the power supply. use programmlng -
‘sistors that have stable low noise, and low tem-

perature characteristics (less than 5 ppm per degree

Centigrade), A switch can be used-in cosjunction
with varlous resistance values in order to obtain
dis¢rete output valtages, The switch should have
make-before-break contacts to aveoid momentarlly
opening the programming termtnals durlng the.
1swltchlng interval, ]
3-22 Voltage Prograrnmlno {Figure 3-4), Employ the
strapping pattern shown on Figure 3-4 for voltage
" programming, In this mode, the output voltage will
vary in & 1 to 1 ratio with the programming voltage
{referznce vcltage) and the load nn the programming
voltage souvce will not exceed 0..5_' microampere.

N
e

Al Al A) M J =5 ‘AR A3 ALD

AS A6 AT oS 4 oi
¢ |ojo|o|9]9]e|0 olalole|olo
W I g
I
o
: ' L ]J
(:fni Lrod
REFERENCE ..'
YOLIAGE """-[ )

Figure 3-4. Remote Voltage Programming
(Constant Voitage)
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3-43 The impedance (Ry) looking into the external

. programming voltage source should be approxi'mately
- 6000 ohms if the temperature and stability specifi-

cqtllblns of the power supply are to ba maintained,

3-24 REMOTE RESISTANCE PROGRAMMING, ' GUR-

RENT LIMIT (See Figure 3-5)

3-25 The o‘utpuc current will vary roughly in propor-

~.‘tion to the programming resistor. Full current out~
put is-cbtained with approximataly 1000 ohms;
howaver, the exactcurrent setting should be checked ,

by shorting the output terminals and reading the cur-
rent with the programming 13sistor in place,

glplole

FROGRAMMING LOAD
RESISTOR
[+IX FOR FULL QUTPUT)

Figure 3-5. Remote Resistance Programming
(Current Limit)

3-26 Use stabla, low noise, iow temperature coef-
ficlent (loss"}han 5 ppm/OC) programming resistors
to maintain the power supply temperature coefflcient
and stability specifications. A switch may be used
to set discrete values of output current, A make-
before-break type of switch should be used since
the output current will exceed the maximum rating
of the power supply if the switch contacts open
during the switching interval,

" CAUTION

If the programming terminals (Al and A9)
should open at any time during this maode,
the output current will rise to a value
that may damage the power supply and/or
the load. To avoid this possibility, con-

. nect a 1Ka resistor across the program-
ming terminals and in parallel with a
remote programming resistor, Like the
programming resistor, the 1K, resistor
should be of the low noise, low temper-
ature coefficient type, :

A

3-3

‘;’,- . P
\ .

3-27 REMOTE SENSING (See Figure 3-3)

3-28 Remote sensing is used o -'u‘pi'main good regu-
iation at the load and reducd the degradation of reg-
ulation which would occur due to the voltage drop
in the leads batween the power supply and the load,
Remote sensin, is accomplished by utilizing the
strapping pattern shown In Figure 3-6, The powar
supply should be turned off bafore changing strap-
ping patterns, The leads from the +8 terminals to
the load will carry approximately 1 milliampere of
current, and it is not required that these leads be
as heavy as the load leads, However, they must
be twisted or shielded to minimize noise pick-up,

Al A2 A AL AY 'hi Al 4§ ¢+ G = =5 AR A% AlNn
HEERRRRE 2|92(2]¢
‘-‘.' \ y__l d d

= |-

NOTE: ] woaD |}

IF TRANSICNT RISIUNSE 15 POOR | |
OR POWER BUPFLY UACILIATIS | J
REMOVE JUMFIR oM AT 10 ) = b
AND ADD CAPACIRN Cy 4T 1TOAD  Cy

MODEL  BlIA BILIA 61lbh
Cx  I4S0pL 43V band TSV Zunpl )50y

Figure 3-6. Romote Sensing
CAUTION

Obse polarity when connecting the
sensing leads to the load.

3-29 Note that it is desirable to minimize the drop .
in the lo.d leads and it i5 recommended that the
drop not exceed 1 volt per lead if the power supply
Is to meet its DC specifications, If a larger drop
must be tolerated, please ~onsult a Hewlett-Packard
field representative, :

3-30 The procedure just described will result in a
low DC output impedance at the load, If a low AC .
impedance 15 required, !t is rocommended that the

* following precautions be taken:

‘ a. Disconnect output capacitor C3, by dis-
connecting the strap between A7 and {+).




; ‘b, Connect a capacitor having similar char=-
- acteristics’ (approximately same capacitance, same
" voltage rating orgreater, and having good high, fre=
Lauensy characteristl:.s)across the load using short
leads. J
i3=31. Although the strapping patterns shown in '
- Figwres 3-3 through 3-5 employ local sensing, note
" that it s possible to operata a power supply simul-
" tanaously in the remots sensing and Constant Volt-
age/Current Limit remote programming modas,

NOTE

Ttis nscéssary to readjust the currant
‘Umit when the instrument ig operated
in the remote sensing mode. :

‘ 3-32 SERIES OPERATION .
3-33 Nommal Sar;es Cbnngdt[ons(ﬁigurs 3-7), Two

or more power supplies can bs operated in serles to
obtain a higher voltage ‘than that available from a
singla supply. When this connection s used, the
output voltage is the sum of the valtages of the in-

~ dividual supplies, Each of the indlvidual supplies

.- must ba adjustad i~ order to obtain the total output
voltage, The power. supply contains a protective
‘diode cannected luternally across the output which
_protects the supply if one power supply is turned off
while its serles partner(s) Ls on,

Al AZ A} M4 A A4 M) 48 G = =5 A8 A3 MO

GQMQMOQ@@Q alpiqle

vl et == A |-

AL AZ Al A4 AS AE A7 B '\o, = =8 AP A3 AL

AL AZ AY A4 AS A5 A7 38 s G A8 A3 MO

MASTER

- Fow

,@@@@Qdé&%@{begmﬂﬁ

, AL A A M AS\M AT 48 4 G[— \*5'58 A3 AlG
. .

I .JRX

Figure 3 7. Top- Noimal Series; Bottom;
L Auto—Serles. Two Vnlits

3-34 Auto-Series Connections (Figure. 3-8), The
Auto-Serles comfiguration is used when (it is desir~
able to have' the output voltage of each of the
series connected supplles vary in accordance with
the setting of a control unit, The control unit is
called the master; the controlled units are callad
slaves, At maximum output voltage, the voltage
of the slaves (s determinad by the setting of the
front pancl VOLTAGE control on the master, The
master supply must be the most positive supply of
the series, The output CURRENT controls of all
series units are operative and the current limit is

-equal to the lewest control setting, If any output

CURRENT cuntrols are set too low, automatic
crossover to constant current opdration will occur
and the output voltage will drop, Remota sensing
and programming can be used; however, the strap-
ping arrangements shown {n the applicable figures
show local sensing and programming,

AL A2 A) A4 AR AS A} 45 4 G = -8 A A% AlD
2{2|2|Q:Pl2RIRIRIPIRIRIPIRIP]
oJ WY L N -

Ry
A Apmamnd

r&r\ N : fin\
olololo|ole|d|d|dle|e 20
WYY / ' Swwo
Rx \ . o «
Y Y —

ekl eéhéeq¢¢J%

M A2 AT Al ASNAE A7 15 1+ © -x-su A ALD

Ry

Figure 3-8, Auto-Serles, Three Units

3-35 Tn order to maintain the temperature coaffi~
clent end stability specificatiors of the power sup-
ply, the axternal resistors (Rx) shown in Figure 3-B
should be stable, low .i0ise, low temperature coef-
ficient (less than 5 rom rer dagree Centigrade) .
resistors, The value of each resistor i5 dependant
on the desired uutput voltage ratings of the master
and slave supplies, The value of Rx is this voltage
divided by the voltzga programming current of the
supply, ima (l/Kp where Kp Is the voltage program-
ming coefficient),
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13-36 PARALLEL OPERATION (Figure 3-9),

3-37 Two or more power suppllas can be connected

“in’parallet to obtaln a total Qutput current groater

than that avallable from ¢ne pawer supply. The
total output current i's the sum of the output currents
of the individual power suppliec, The ocutput CUR-
RENT controls of each power supply can be sepa-
rately set, The output voltage controls of one pow-
er supply should be set.to the desired output volt-
age; the other power supply should be set for a
slightly larger output voltage, The supply set to the
lower output valtage will act as a constant voltage
source; the supply set to the higher output will act
as a constant current source, dropping its output
voltage until it equals that of the other supply.

. :
AL AZ AY A4 AS A6 AT 45 & - w8 A AY AID

92[e]IP121R1RIRIRIs Rl2I19

o |
R B RBREERIE

MM A M R AT 5 e
1

= =B M A3 AD

Flgure 3-9. Normal Parallel

3~38 AUTO TRACKING OPERATION (See Flgure 3-10,)
) ]

[}
3-39 This connection {s used when it is necessary
to provide ssveral voltages, all referred to a com-
mon bus, which vary in proportion to the setting of
one master instrument. The following constraints

_ must be observed when using this connection,

a, The master unit must be a positive voltage
source. When several positive sources are used,
the master must be the largest voltage unit,

b, The external resistors should be stable,
low noise, low temperature coefficlent resistors if
the instruments are to maintain their temperature co-
efficient and stability specifications,

3-40 The reststor values are determinedas follows:
Referring to Figure 3-10 for two units,
Rp . V Master - V Slave
' Rp * V Slave '
Choasing 10 milllamperes as a reasonable maximum,

- current in the resistors Ry = 100 (V master-V slave)

and Rg = 100 (V slave),

3-41 For several units connected in auto tracking
refer to Figure 3-10, RA and Rp are determined as
before, Rg - 100 (V master-V slavez}, Rp = 100
W slavey), ete,
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Figure 3-10. Auto-Tracking, Two'and Three Units
|

3-42 SPEC[AL OPERATING CONSIDERATIONS

3-43 PULSE LOADING

3-44 The power supply will automatically crossover

from constant voltage to constant current operation,

or the reverse, in response to an increase (over the
preset limit) in the outpdt current or voltage, re~
spectively, Although the preset limit may be set
higher than the average output current or voltage,
high pear currents or voltages (as occur in pulse
loading) may exceed the preset limit and cause
crossovet to occur, If thiscrossover limiting 15 not
desired, set the preset limit for the peak requirement
and not the average,




mE

3 minal),

3-45 OQUTPUT CAPACITANCE

. 3-45 There is a capacitor (internal) across the out-

put terminals of the power supply. This capacitor
helps to supply high~cument pulses of short dura-
tion during constant voltage oparation. Any capacl-
tance 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 componénts bifore the
average output current is large enough to cause the
consiant current circuit to operate, '

3-47 The effects of the output capacitor during
co'istant current operation are as follows:
. a. The output impedance of the power supply

decreases with increasing frequency,

b. The recovery time of the output wltage is
longer for load resistance changes,

¢. Alame surge current causing a high power
dissipation in the load occurs when the load resis-
tance is reduced rapidly.

3-48 RE‘-'ERSé VOLTAGE .LOADING

3-49 A diode is connected across the outpug termi-
nals, Under normal operating conditions, the dicde
is reverse blased {anode connected to negative ter-
- If a reverse voltage*is applied to the out-

3-6

_put terminals (posftive voltage applied to negative

terminal), the diode will conduct, shunting current
across the output tarminals and limiting the voltage
to the forward voltage drop of th: diode, This diode
protects the series transistors and the ou*put elec~-
trqutlc capacitore, ‘ !

3-50 REVERSE GURRENT LOADING -

3-51 Active loads comnected to the power supply
may actually deliver a reverse current to the power
supply during a portion of it's operating cycle. An
external source cannot be allowed to pump current
into the supply without loss of regulation and pos-
sible damage to the output capacitor. To avold
these effects, It 1s necessary to preload tha supply
with a dummy load resistor so that the power supply
delivers current through the entir operating cycle
of the load device,

]

3-52 MULTIPLE LOADS

3~53 It t5 imperative that each load taken from the
power supply have two separate leads brought back
to the power supply output terminals if full rdvan-
tage i5 to be taken of the low cutput impedance of
the power supply and if mutual coupling effects be-
tween loads are to be avoided,
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SECTION IV
PRINCIPLES OF OPERATION

- REFERZNCE s ovIN
' REGULATOR voiraGes —| SONTROL )
CIMCINT - CIRCUIT

1
‘ ] )
| : 1. GURRINT [
AC POWIA BIAS - RS LIMITING i
INPUT | ruansrormin surny VOLTAGE ciReurr Lo ,
' . I
l 1
. RECTIFIER J— .
. | AND MG UTATOR A, +—o0
P | CURRLNT
SAMPLING
RESISTOR
NOTE: I L -—
CONSTANT i
rem—-mm-—aen DENOTES VOLIAGE -— | vorrase
FELDBACK PATH NPT
DARVIR -
v < e DENOTES CURAINT EAROR crcwnr
LIMIT PATH AMPL, -
! {
. . ‘,
METIR
: | cmounr
> ——
l L Q
————0

Figure 4-1,

OVERALL BLOCK DIAGRAM DISCUSSION

4-2 The'power supply, figure 4-1, consists of a
power transformer, rectifier and filter, series
regulator, error amplifier and driver, constant
voltage input. cingult. current limiting circuit,
reference reguiator circuit, bias supply, meter
circuit, and an oven control circuit,

4-1

!

4=-3 The ac input llnelvoltage is reduced to the
proper level and coupled to the rectifler and filter,
The rectifier-filter converts the ac input to raw dc

.which is fed to the positive terminal via the reg-

ulator and current sampling resistor network, The
regulator, part of the feedback loop, is made to
alter it's conduction to maintain a constant output
voltage or limit the output current. The voltage
developed across the current sampling resistor
network is the input to the current limiting circuit,
If the output current that passes through the sam-
pling network exceeds a certain predetermined
level, the current limiting circult applies a feed-
back signal to the serles regulator which alters
the regulator's conduction so that the output cur-

4-1

Overall Block Diagram

rent does not exceed the pmdetermined current
limit,

4-4 | The constant voltage input circuit obtains .
it's tnput by sampling the output voltage of the
supply. Any changes,in output voltage are de-
tected in the constant voltage Input circuit,
ampliffied by the error amplifier and driver, and
applied to the series regulator in the correct f
phase and amplitude to counteract the change in !
output volitage, - The reference regulater circuit
provides: stable reference voltages which are used
by the constant voltage input circuit and the rur-w_
rent limitmg circuit for comparison purposes. Thé
bias supply furnishes voltages which are used .
throughout the instrument for blasing purposes,
The meter circuit provides indications of output
voltage or current in either operating mode, :
4-5 An oven houses the temperature sensitive "
components in the supply to provide a low tem- '
perature coefficient which results in excellent
stability, The oven control circuit maintatns the i

oven temperature at 659C,
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4-6 SIMPLIFIED SCHEMATIC *

4~7 A simplifiad schematic of the power supply
is shown in Figure 4-2, It illustrates the oper-
ating controls; the ON-off switch, and the voltage
programming controls (R11 and R20), Figure 4-2
also shows the intemnal sources of bias and ref-
erenze voltages and thelr nominal magnnudes
with an input of 115 Vac. ‘

" output terminals,

4-8 Diode CR32, connected across the output
terminals of the power supply, is a protective de-
vice which prevents internal damage that might
occur if a reverse voltage were applied across the
Qutput capdcitor, C23, is also
connected across the output terminals when the
normal strapping pattern shown on Figure 4-2 is
employed, Note that this capacitor can be re-/
moved if an increase in the programming speed is
desired,

1
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4-9° DETAILED CIRC(IT ANALYSIS

(Refer toQverall Schematic atRear of Manual.)

4-10 SERIES REGULATOR

4-1) The series regulater consists of transistor |
stage Q11, The regulator serves as a series con-

- trel element by altering it's conduction so that the

output voltage and the current limit is never ex-
ceeded, 'rhe conduction of Q11 is controlled by
the feedback voltage obtalned from driver Q10,

4-12 CONSTANT VOLTAGE INPUT CIRCUIT

4-13 This circuit consists of the programming re-
sistors, coarse voltage adjustment R20, fine
voltage adjustment R11, and differential amplifiers
Ql, Q2-Q3,and Q7-Q8. Ql consists of two tran-
sistors having closely matched characteristics in
a single transistor package, This package in-
sures that both transistors will operate at essen-
tially the same wemperature, minimizing drift due
to thermal differentlals, Ql, Q2, and Q3 are en-

- closed in a constant~tamperature oven to further

minimize the effects of changing ambient tempera~
ture, .

4-14 The constant volt'age input circuit continu-
ously compares a fixed reference voltage with a
portion of the output voltage and, if a diffe_ﬁance
exists, produces an error voltage whose ampll’ \de

.+ and phase is proportional to the difference, The
- error output s fed back to the series regulator,

through the error and driver amplifiers, The error
voltage changes the condction of the s2ries reg-
ulator which, in turn, alters the output voltage so
that the difference between the two input volt-
age’s applied to the differential amplifier is

. reduced to zero, The above actlon maintains the

output voltage constant,

4-:5 Tha base of QIA i{s connected to the junc-
tion of the programming resistors and the current
puilout resistor (R18 or R19) through a current
limiting mesistor, Rl, Note that when internal
Frogramming is used, R19 Is the current pullout
r@sistor, having simllar temperature characteris-
tics asithe front panel voltage control. Inremote
programming, R18 Is the cumrent pullout, having
as low a temperature coefficient as possible,’
Diodes CR1 and CR2 limit voltage extursios on
the baseiof QIA, Rl iimits the current through
the programming resistors under the condition of
rapid voltage turndown, Capacitor C4 shunts tde
programming resistor to increase the high frequen~
cy gain of the amplifier, The programming current

' is determined primarily by the reference .voltage

and the pullout resistor,' R18 or R13;, R17'tn
series with the pullout resistor serves as a trim-
ming adjustment of the!progralmmlng current, A
variable curmrent injected at the junction of the

) ;

programming and pullout resistors through R1S
allows fine trimining of tHe programming current,

4-16 The bace of Q1B is connected to ground
“throngh R2, Variablé currents can be injected at
this point through R13 which serves to compen-
sate for fixed voltage offsets in Ql, and through
R11 which is the fine voltage adjustment, '
i

4-17 Negative feedback is coupled from the out-
put of differential amplifier Q7-Q8 to the input of
Ql by netwerk R30 and C6.  This feedback pro~
vides high frequency roll off in the loap gain to
stabilize the feedback loop.

4-18 DRIVER AND ERROR AMPLIFIER

4=19 The driver and error emplifier circuit raises
the level of the error signal from the constant
voltage input circuit a sufficlent amount to drive
the series ragulator, Common emitter amplifier
Q10 also receives a current limiting input when
CRB becames forward bhiased,

~| !
ij l

4-20 CURRENT LIMIT CIRCUIT e |
't

4-21 The output current flows through R23 prod-| '
ucing a voltage drop of one volt. for 500 ma output.i.
current, ' Current limit control, R25 1§ attached to'
R23 and goes positive as the output current in-
creases, When this positive voltage is great
enough to overcome the negative voltage resulting
from the current limit control setting, Q5 is

turned on, This action causes tast point 21 to
fall to about zero volts, forward biasing CR8 and
carrying the base of Q10 sufficiently negative to
turn it off, thus turning off the series requlator,
R27 and CP4 provide a2 -0, 7V bias for the emmittar
of Q5, . . :

i
]

4-22 OVEN CONTROL CIRCUIT

4-23 The oven temperature is sensed by thermis-
tor R57, If the temperature is too low, the
resistance of R57 will be high enough to bias the
emitter of unijunction transistor Q16 sufficiently
positive for it to act as a free~running pulse
generator. These pulses are coupled through C23
and R62 to the gate of the Silicon-Controlled
Rectifier CR31. The first pulse in any half-cycle
of line voltage will cause CR3] to conduct and
remaln conducting to the end of that half-cycle,
When CR31 is conducting, current flows through
the oven heater winding raising the temperature,
When the temperature is high enough, R57 will
have decreased sufficiently to lower the emitter
blas of Q16, stopping its output pulses and:
leaving CR31 off.
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-24 RBI'ERENCE CIRCUIT o | --‘.s

_ 4 25 The reference clrcutt ts a feedback power .
_ aupply} similar to the main supply. It provldes |
' ' gtable reference voltages which ara used through-
- out the unit. . Ths reference voltages are ali
"1, depived from raw dc obiained from the full wave
rectifter (CR24 ahd CR25) and filter capacltor' Git,
+The 46, 2 and -8, 4 voltagas. which are used in .
' the constant voltage input clrcult for comparison
) purposes, are developed across temnerature com-~
: : pensnted Zener diodes VR] and VR2, ' Resistor R49
‘limits the current through the Zener ‘dlodes to
establish an optimum blaa level’ R

4-26 The reference chcutt ts a r-losed leop feed~
back regulator which acts to malntaln the voltage
at point 16 at 12, 4 volts ragardless’'of llne v::ltago
‘variation, Any differynce between the’ zener refer-
ence diode VR1 and one~-half of’ the 12, 4 volt, bus
v . as ramnled’'by R47, and R48 is empliﬁed by 014 and*
and Q15 connected as a differential ampllfler. '
The error, is further amplified by Q13 ahd is ap- "
G plied to the basa of series kequlutor Q12 which
S controls the ontput voltagn of the reference clr-—
CU1ta i .. ’ i
1 P
G 4=27 Zener,dlode VR2 s added ln series wnh the
ret’erence outputs to, provlcle a ~9, 4 volt binn out= |
put, The main réference voltage is the -6.2 volt
" zener VRL, ' The 12 . 4 volt'cutput is used as a
stable bias source, . Diode CR18 provides initial
RS lstart-up bias for the reference clrcult when the
poWer snpply 18 first tnmed on, -

P

. i
-.} ?

o ~-28 MET'RCIRGUIT o _

4-—29 The mﬂter circuit provides bonttnt-pus tndt— e

} . sutions of output voltage or current onia slngle b
‘multiple renge, nmter. ‘The meter can be used’ '
‘ elther ag'a valtmeter or an ammeter dependlng _
upon the position of METER switch S2 on tha front
pavnel of the supply This switch ‘also selects
cne of two' meter ranges rin ea<s scale, The
meter circuit coneists of METaR syltch S2, vartous

1

P _multiplying me)'stors and the metsr movement. -

. 4-30 Wlth METER, swltch 52 set to atther voltage
by pbsttton 1 o1 2 (Figure 4- 3A), the nieter is con- |
nacted in serles with R21, ‘N6, R66, F22, and -
.. R4Z across the outpul 'of the supply. Resistor. '
RE6 callbratee ‘the meter for full scale deflectlon
to compensate for slight registance varlat,lons
:) lnhérent in different m dter movements.f 'Ther- .,f
- mistor R22 compensates for the chanse in meter,’

i

llnearizes the resistance slope of R22' to n‘u;tch

the rnpter restsla.t&e slope. o ) P -
b 4= 31 Voltage Adjust potentiometer R67 shuntn a

" smal} amou‘nt’ of meter current and 1§ adjustej for

v pmper full scale meter deflection ln the vq(tage
N [ P
: . ) '

|.. F]i
D

) ‘ R ' P
, ha

! ety

). renistance as a function of tampefature, and P42. _‘. :

L a-

e : } B2 BWITCH POSITIONS

tImoper | sroin | stoza | siosk | 613 fenza| ot | e
) 1.5V sv | nav | oasy | ow 2w | 12y
" aw | osov F ovaev |oaw s | oase | naov
[ 1A O o f A f pea | oasa | s
i 4 g |o.oea | oLozsa b oaT | Loe | 2] Lol

o '|l l-

CUIIINI’ MCNITOMNG

quure*4-3 Meter Clrcuit. Slmpllned Schematlc

- rangas, - METER switch SZC shunts R6Y in poaltton
1 {the low voltage range) Thus, in the low '
voltage range the 'meter recelves 10 times the
amount of current that It receives In the high
voltage range, for the same pcwer supply output.‘

4-32 With METER switch 52 set to either current ;
position 3 or 4 (Figure 4-3B), the meter is con-
nected across the current sampling resistor R23,
Current calibrate potentiometer R65 is adjusted
for proper full gcale meter deflection in the cur-

- rént ranges, METER switch S2A shunte R64 in

; ,' position 4 (the low current range), '

Wi 4-33 ‘The meter is manufactured with a foolproof
_movement, that is, it can withstend a current !
overload of more thanl@ times the maximum rated _
wlthout Injury. : N
L it
ety : ' i
4 § ’l‘ . ' ’ ‘ ' %“
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N AR © SEGTION V

5-1 -"':m RObug'rtoy_' -

-2 Upon recelpt of the power supply, the per-

formanca chack {Paragraph 5- -10} should be made, -

" This chech 8 suitable for incoming inspection, If
- a fault ls uAtectud in the power supply while

" making thn ‘porformance check or during normal
5:- .1 ,Operation, proceed to the troubleshooting proce-

‘dures (Parmruph 5-27). After troubleshooting and
" repajr (Paragraph 5~37), perform any necessary
adjustnumtn and callibrations {(Paragraph 5-39},

. Before raturnlnq the power supply to normal oper-
ation,. repoat the]peslnnnance check to ensure that
the fault has béen properly cfsrmcted and that no
other faults axist, ‘Before daing any maintenance
checks, tumn-on power supply. allow a half-hour

Cawarmeup, ‘and read the qem.\ 3l information re«

T

v o

"garding measurement technlc.t.es (Paragraph 5-3},

_ GEN ERAL MEAST} REMENT TECHNIQUES

5-4 The measurlng device must be connected
‘across the sensing leads of the supply or as close
to tha output terminals as possible when measur-
ing the output impedance, transient rasponse,
regulation, or ripple of the power supply in order
“to achieve valid measurements, 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 mag-
nitude greatar than the supply impedance. thus

. invalidating the measurement,

OUTPUT TEAMINAL £

®
LOAD mb—‘7\—'-\ i 1
MONITOR umJ j

Front Panel Terminal Connections

Figure 5-1.

, MAINTENANGE

5-5 The monitoring device should be connected
to the rear +3 and -S terminals (see Figure 3-2) or ’
as shown in Flgure 5~-1. The performance charac-
teristics should never be measured on the front
terminals if the load is connacted across the rear
terminals. Note that when measurements are made
at the front terminals, the monitoring leads are
connected at A, not B, as shown in Figure 5~1.
Failure to connect the measuring device at A wil}
result in 8 measurement that inclices the resist-
ance of the leads between the output terminals and
the point of connection.

5-6 For output current measurements, the current
sampling resistor should be a four-terminal rasis-
tor. The four terminals are connected as shown in
Figure 5-2, In addition, the resitor should be of
the low nolse, low temperature coefficient (less
than 30 ppm/9C) type and should be used at no
more than 5% of its rated power so that its ten-
perature rise will be minimized,

CURRENT SAMPLING TERMINALS

EXTERNAL
LOAD
TO UNGROUNDED TO GROUNDED
TERMINAL OF TERMINAL OF
POWER SUPPLY A;,.M,um POWER SUPPLY
1 ' RESISTOR e
; : ~ LOAD
TLAMINALS

Flguré 5-2. Qutput Current Measurement Technlque
. i

5-7 When using an oscllloscope, ground one
terminal of the power supply and then ground the
case of the oscilloscope lo this same point.

Make certain that the case i3 not also grounded by
some other means (power llne). Connect both os-
cilloscope input leads to the power supply ground
terminal and check that the oscilloscope is not
exhibiting a ripple or translent due to ground
loops, pick-up, or other means.

5-8 TEST EQUIPMENT REQUIRED

5-9  Table 5«1 lists the test equipment required
to perform the various procedures described In
this Sectlon,
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Table 5-1, Test Equipment Required

Required

T U Recommended
ype Characteristics se Model
Differential Sensitivity:: } mv full scale Measu'e DC voltages; & 3420 (See Note)-

Voltmeter {min,). Inout impedance: calibration procedures
10 megohms {min, ). f
Variable Range: 90-130 volts, Vary AC imput = | eesmmmmeae ———
Voltage Equipped with voltmater
Transformer accurate within 1 volt,
AC Voltmeter | Accurscy: 2%, Sensitivity: Measura AC voltages and ¢ 4038
1 mv full scale deflection ripple
(mln. ')- i ’
Oscllloscope Sensitivity: 100pv/cm, Display transient response ¢ 140 A plus
Differential input, waveforms 1400A plug in.
Oscillator Range: § cps to 600 Kc, Impedance checks & 200 CD
‘ Accuracy: 2% ‘
DC Voltmeter | Accuracy: 1%. Input Measure DC voltages & 412A

resistance: 20,000 ohms/volt

{min, ).

Repetitive Rate: 60 — 400 Hz, 2Zpsec Measure transient response See Figure 5-7
Load Switch rize and fall time, v
Resistive Values: See Paragraph 5-14 Power supply load resistors | ----=c-ceccma-an
Loads and Figure 5-4, £5%, 75 watts, ‘
Current Value: See Flgure. 5-4, Measure current; calibrate | =--------mceeaoo
Sampling 1%,* 40 watts, 20ppm, meter
-Restistor 4-Termlnal,
Resistor 1Kn 1%, 2 watt non-inductive | Measure lmpedance' ----------------
Resistor 100 ohms, +5%, 10 watt, Mszasu'e impedance = | —-cemcesamcmmcmaa
Resistor Value; See Paragraph 5-49, Calibrate programming current | =--==m=mecmeemon

o 20, 1%, 1/2 watt,
Capacitar 500uf, 50wvdc Measure impedance, @ | —-—memccmamcceaa.
Decade Range: 0-500K. _ | Measure programming = | ==-eemecrcccmae-
Resistance Accuracy: 0.1% plus 1 ohm coefficients,
Box Make-~before ~break contacts.

5-2
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% . 5-10 PERFORMANGE TFST | | 5-12 RATED QUTPUT AND METER ACCURACY

é .~ 5-11 The following test can be'used as an in- 5-13 Voltage, Proceed as follows:

b2 coming inspection chaeck ana ALpropriate portions o ]
e -'of the test can be repeated either to check the a. Crnnect load resistor across rear out-
operation of the instrument after repalrs or for put terminals of supply for full load outpiit,

perlodic maintenence tests, The tests are per- Reslstor value to be as follows:

: formed using a 115-VAC 60 cps,, single phase in~ = Model No, 6101A 61024 6106A 6111A 6112A

A ' Put power source. If the correct result is not ob- Resistance 20n  B0n 500n 20, 80,

5 tained for a particular check, do not adjustany - Modol No, 6113A 6116A ‘

controls; proceed to troubléshooting (Paragraph Resistance 5. 5005

8 ' 5-27), . -‘.’,; : _ b, Connect differential voltmeter across +5§

o - Lo and -§ terminals of supply observing correct polar- :
\ ) " NOTE iy, : i
! o ‘ . Set METER switch to highest voltage

A satisfactory substitute for a differential volt- range and turn on supply. . ,
meter {5 to arrange a reference voltage source d. Adjust VOLTAGE controls until front |
and null detector as shown 'in Figure 5-3, The ' panel meter {ndicates exactly the maximum rated :
¢ reference voltade source is adjusted so that the output voltage,

o voltaga difference between the supply being e. Differentfal voltmeter should indicate

3 measured and the reference voltage will have maximum rated output voltage within £2%,

Y the required resolution for the mea~urement be- _ |

] ing'made. The voltage differcnce !l be a , 5-14 Current, Proceed as foliows: )
':f? function of the null detector that t .sed, Ex- .

4 amples of satisfactory null detectors are: a. Connect test setup shown in Figure 5-4,

; & 419 A null detector, a DC coupled oscillo- ‘ b. Turn CURRENT controls fully clockwise,

) scope utilizing differential tnput, or a 50 mv C. Set METER switch to highest current

} meter movement with a 100 division scale, range and turn on supply,

X For the latter, a 2 mv change in voltage will d. Adjust VOLTAGE controls until front

result in a meter deflection of four divisions, panel meter indicates exactly the maximum rated

, output current, )
e. Differential voltmeter should read 1.0 %

T O Ly g

POWER SUPPLY - REFEAENCE \
UNDER TIST voLTAGE 0.02 Vde,
! : 5OURCE

poif & o

[+]

e e e "

POWER SUPILY
7 \ | UNDER TEST
I l : ' + -
‘ : - A
LOAD L 1 Ry DIFFERENTIAL
: LOAD VOLTMETER
| RESISTOR
NULL DETECTOR CURRENT - G
SAMPLING P
RESISTOR
——— F
- A
LY 9 Ry

Figure 5-3. Differential Voltmeter

MOBEL NO, ——E'Q-s-}fl—“m-; 10n3)
Substitute Test Setup 2] X
BILIA X 19
stoza } il
hEOEA 5 9%
LA 1 9
CAUTION ' BN ’ T
f103A non 4
E1LILA i 454
Care must be exercised when using an electron-~
ic null detector in which one input terminal is
grounded to avold ground loops and circulating Figure 5-4. Output Current, Test Setup

currents,

5-3
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5-187 LOAD REGULATION (Front Terminals)

;

b 5= lé To *heck constant voltage load regulation,
I

N 'proceeql as follows: -
' J by ' .
SR )8 Connect teat setilp as shown In Figure "
5-5,
R ) b, Turn GURRENT controls fully clockwlse. ,
~Pnt e, Set METER switch to highest current
range and tum on supply.
“'d, Adjust VOLTAGE controls until front
banel meter indicates exactly the maximum rated
Y output voltage,
R e, Read and record voltage tndlcated on
differential voltmater.
" f, Disconnect load resistors,
'g. Reading on differential voltmeter should .
not vary from reading recorded In step e by more
than the following:

I
£t .

Model No, 6101A 6102A 6106A 6111A
Varlation (mvde) - 0.8 0.7 1.2 0,8
Model No, 611ZA 6113A 6116A
Variation (mvdc) 0,75 1,2 1,2

5-17 LINB REGULATION (Front Terminals}

5-18 To check the llne regulation, proceed as
follows:

a, Coﬁnsct variable auto transformer be-
tween input power source and power supply power
' Input. . .
: ' b, Turn CURRENT controls fully clockwise,

In

¢, Connect test setup shown in Figure 5-5,
il )
POWER SUPPLY .
UNDER TEST MODEL NO, —EW
S100A 1 19
o) R $102A 2 78
H106A 5 43%
$111A ) 13
——/ \ S112A 1 78
S113A 0.3 4.5
Ry AITEA 5 9%
Ry
DIFFERENTIAL
VOLTMEIER
265
7

i

Load Regulation, Test Setup

c
T

Figure 5-5.

_ VAC input,

d. Adjust varlable autn trassformer for 1C°

o, Set METER switch to hlghest voltage - '
range and turn. on supply. |
f. Adjust VOLTAGE controls until front
panel meter Indica’ ¢ axactly the max(mum rated |
output voltage,
g. Read and record voltage lndicnted on
differantial voltmeter,
h. Adjust'variable iuto transformer for. 125
VAC input,
{. Reading on differential vol.meter should :
not vary from reading recorded in ste; g by mora i
than the following: :

Model No, 610iA 6102A: 61061\ B8131iA

variation (mvde) 0,2 0.4 I 0.2
Model No, 6112A 6113A 6l16A
Variation (mvdc) 0.4 0.1 1

5-19 RIPPLE AND NOISE

5-20 To check theripple and noise, proceed as
follows:

a. Retain test setup used for previous line
regulation test except connact orcillosc pe across
output terminals as shown in Figure 5-6,

b. Adjust variable auto transformer for 125
VAC Input.

c.
range,

d. Turn CURRENT controls fully clockwise

Set METER switch to highest current

. and adjust VOLTAGE controls until front panel

meter indicates exactly the maximum rated output
voltage, _

e. Qscilloscope should indicate 100V
peak-to-peak or less.

POWER SUPPLY . LY
UNDER TEST /
0a
. :
Ry
LOAD RESISTORS
OSCILLOSCOPE
ﬁ 140A
+\; G

7

Figure 5-6. Ripple and Noise, Test Setup




'~ §-21 TRANSIENT RECOVERY TIME

--.’_5:-22 ‘To check the transient racovery time proceed

as follown:

-a, Connect test setup shown in Figure 5-7,
"b, Tum CURRENT controls fully clockwise,
¢, Set METER switc 1o highest curmrent
range and turn on supply.
+d, - Adjust VOLTAGE controls untll front

-panel meter indicates exactly the maximum rated
: output voltage,

e. Close line switch on repetitive load
' switch setup, ! .

f. Adjust 25K potentiometer until a stable -
dlsplay i5 obtained on oscilloscope, Waveform
should be within the tolerances shown in F.gure

5-8 {output should return to within 10 mv of orlqi-
nal value in less than 50 microseconds).

H
e
&
.
;.
r
‘i:
by
4
by
b
¢
.',\7
$
H

.Av LOADING UNLCADING
T. ! p—snpm——ﬂ
Lomy
- |4

!
)
1
|
|
1
)

[ ot T ]

lomy

-3

[

Figure 5-8. Transient Recovery Time, Waveforms

5-23 QUTPUT IMPEDANCE

5-24 To check the output impedance, proceed as

follows:

a. Connect test setupas shown inFlgure 5-9,

POWER SUPPLY OSCILLOSCOPE )
_ . UNDER TIST & 140 VOLTMLTIR VOLTMETIR
= : - & 401 B k2038
—i. . : 'r'/o ~ o\; INDICATES K, INDICATES E,, —
. Y " =
T . 900 90 =
_ \ —
. K ) —
- . CONYACT PROTESTION =
§ NETWORK M T
— & Lr Sa 5W ‘ ' -
& Wy ot » x POWER SUPPLY OSCILIATOR —
g"' . ! UKRDER TEST k im0 cp -
=0 ' "1 1. IHIS DAAWING EHOWS -
( | | A SUGGISTED METHOD /= =\4+ G —
i . 4 OF BUILDING A LOAD /{ o ‘ 9 \'U’ —
[ | ! | swircw, sowever,
_i N T MX |  OTHIR METHODS COULD I 300 MFD -
i 1V BL USIO: SUCH AS A AV ==
—at | runsiston swirchne —
=Y | newore  Maximum 100 OHM
n NOTE 2|  LOAD MATINGS OF LOAD -

i .
Sl T g

I

i1

1

I

SWITCH ARK: 5 AMPS,
300V, 230W (NOT 2500W),

I aerenime LOAD N um MERCURY RELAY:
I__EWI‘IC_?_I_O_Q_TE__!_‘ - CLARE TYPL HGP 1002 OR
W, £ TYPE 2768,

3, USE WINL WOUND RESISTOR,

MoDEL No, [ ARTARCE [OHHD |
S101A 1 13
S102A \ H n
S108A - s s |
S111A 1 13 :
© A112A 2 8
6113A ] 4.5
(3917 3 195

'
[

Figure 5-7. Transient Recovery Time, Test Setup

NOTE
If the unloading waveform is unobtain-
able, use a smaller value capacitor in
the contact protection network illustrated
in Figure 5-7.

10 volts (Eip), and FREQUENCY control to 10 cps

Figure 5-2. Qutput Impedancg. Test Setup

1 .
b. Set METER switch to highest voltage
range, turn GURRENT controls fully clockwise,
and tum on supply.

-Adjust VOLTAGE controls until front
panel meter reads 20 volts {10 volts for Model
611 3A supplias),

d. Set AMPLITUDE control on Oscillator to
e. Record voltage acruss Sutput terminals
of the power supply (Eo) as indicated on AC volt-
meter,
f. Calculate the output impedance by the
following formula:
EqR
Ein - Eo

Eg = rms voltage across power supply out-
' put terminals,

R = 1000

Efp= 10 volts

Zoyt =

Raiy)




. g. The output impedai<ce (Zgyt) should be
lags than 0, 002 ohm,

h, Using formula of tep f, calculate out-
put impedence at frequencies of 100cps, 1Kc, and
500Kc, Values should be less than 0, 02 ohm,

0.5 ohm, and 3 ohms, respectively.

5:25 CURRENT LIMIT

5-26' To check the current limlt clrcuil, proceed
as follows:

a, Set the METER switch to the }ghest
voltage range,

b, Turn the VOLTAGE controls fully clock~-
wise,

c. Tum the CURRENT control fully counter-
clockwlse.

'd. The voltage shouid reduce to zero,

e, Connecta short circuit across the out-
put terminals,

f. Set the METER switch to the hlghcst
currant range,

g. Turn the CURRENT control fully clock~
wise, , i

h. The current should increase to, but not
exceed the following:

Model 6101A 6102A 6106A 6111A
Current Limit{A) 1,05 0,52 0,21 1,05
Maodel 6112A 6113A 6l116A '
Current Limit(A) 0.52 - 2.1 0,2}

5-27 TROUBLESHOOTING

5-28 Components within Hewlett-Packard power
supplies are conservatively operated to provide
maximum reliability, In spite of this, parts vrithin
a supply may 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,

5-29 TROUBLE ANALYSIS
$-30 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) 2na'sles
this to be determined without having to remove
the instrument {rom the cabinet,

5=-31 Once it is determined that the power supply
is at fault, chack for obvious troubles such aa
open fuse, a defective power cable, or an input
power failure., Next, remove the top and bottom
coveis {each held by four retaining screws) and in-
spect for open connections, charred components,
etc, If the trouble source cannot be detected by
visual inspection, follow the detailed procedure
outlined in succeeding paragraphs, Once the de-
fective component has been located (by means of
visual inspectlon or trouble analysis) correct it
and re~tonduct the performance test. If a com-
ponent is replaced, refer to the repair and replace=~
ment, and adjustment and calibration paragraphs

in this ‘seétion,

5-32 A good understandlng of the principles of
operation {5 a helpful aid in troubleshooting, and
it Is recommended that the reade: review Section
IV of the manual before attempting to troubleshoot
the unit «n detail. Once the principles of opera~
tica are understood, logical application of this

* knowledge used in conjunction with the normal

voltage readings shown %n the schematic and the
additional procedures given in the following para~-
graphs should suffice to isclate a fault to a com~
ponent or small group of components, The normal
voltages shown on the schematic are positioned
adjacent to the applicable test points (identifind
by encircled numbers on the schematic and printed
wiring boards), Additional test procedures that
will aid in isolating troubles are as follows:

a, Reference circuit check {Paragraph 5-34),
This circuit provides ciritcal operating voltages
for the supply and faults in the circuit could af-
fect the overall operation in many ways.

b, Feedback loop checks (Paragraph 5-35).

¢, Procedures for {solating common troubles
(Paragraph 5-36).

5=33 The test puints referred to throughout the
following procedures are identifled on the sche-~
matic diagram by encircled numbers,

!

Table 5-2, Reference Circuit Troubleshooting
Meter Meter Normal
Step Common Positive Indication If Indication Abnormal, Take This Action
1 +S a0 6.2 0, Ivde Check 12, 4 volt bias or VR1
2 b4 +$ '9,4 2 0, dvdc Check 12, 4 volt blas or VR2
3 +5 16 12,4 % 1, Ovde Check Q12-Q15, CR24, CR25, Cl6, Tl
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5-34 Reference Circuit,

d. Proceed as instructed in Table 5-2,
1

a, Make an o!’.mmeter check to be certain 5-35 Feedback Circuit, Generally, malfunction
that neither the positive nor negative oulput termi-  of the feedback circuit Is indicated by high or low

nal is grounded,

output voltages, If one of these situations occurs,

b, Turn front-panel VOLTAGE and CURRENT dlsconnect the load and proceed as lnstructed in

controls fully clockwise (maximum),

Table 5-3 or Table 5-4.

c. Turn-on power supply (no load connected).

Table 5-3. High Qutput Voltage Troubleshooting

i
IStep Measure (=) (+) Response ' Probable Cause
1 | Voltage between +S and AS, a, +0,6V ' ’ a. Open strap between AB and -3,
R20 open, '
b, 0V or negative ' b, Proceed to Step 2,

2 Voltage between 13 and 14'.
H

P

A. More negative than ~0,1V.| a, QIA shorted, R1,R2 open.
b. Withtn 20, 1V of 0V, b. C6, G3 shorted,
c, More positive than +G. 1V.| ¢, Proceed to Step 3,

3 Voltage hetwean +S and 25,

! ‘
a. More negative than +0. 5V.| a, Q7,{)8, CR9, R32 shorted.
b, More positive th~a +0.5V, | b, Proceed to Step 4.

4 | Voltage between +8 and 277.

H f I

a. OV to U, 2V. a. Q10 or O11 shorted,
b, More positive than 0, 2V, b. .09 open, R35 shorted,

1

Table 5-4, Low Qutput Voltage Troub'lesﬁooting
Step | Measure ) {+) Response o Probable Cause
1 Disable QS by disconrect- a. Normal output voItaiJé. | 8. Current.limit clrcuit faulty,
ing CRS. ' ~heck CR8, QS, and R26
. for short,
; b. Low output voltags, .| b. Reconnect CR8 and proceed to
Step 2,

2 Voltage between +S and AS,

a. More negative than +0, 1V.| a. C4 shorted, R17,R18 open.
b. +0,1V to +0, &Y, b. Proceed to Step 3,

3 Voltage between 13 and 14

a. More positive than +0,1V.| a. Q1A open. R1,FR2 open,
b. More negative than -0, 1V.| b. Proceed to Step 4.

5-7
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. Table 5-4. Low Gutput Voltage Troubleshooting (Continued) *

4 Voltage between +8 and 25, a. Mcre positive than #0, 6V.| a. Q8 shorted, Q7 open,
o ) _ C10 shorted, *
b, More negative than +0, 5V,| b. Proceed tq Step 5,

5 Voltage between +S and 27, a, More positive than 1V, a. Q10,Ql1 open, R38 shorted,
: " b, More negative than OV. | b. Q9,CRI0,CR11, CRLZ, -

' C9 shorted, '

’ CR13, CR14, CR1S5 open,

N ' R35 open,

*Check Q9 and CR9 for damage

}

Table'$=5. Common Trouble.s

Checks and Probabl'e-Causes

Symptom .
'a. Check operating setup for ground loops.
le | ‘b, If output floating, connect lpf capacitor butween output and ground,
High ripp c. Ensure that supply is not crossing over to current limit mode under
loaded ¢ snditions, Check for low voltage across C19.
Poor line regulation a. Check reference circuit {Paragraph 5-34},

-

Poor load requlation ’ b.

a, Measurement technique, (Paragraph 5-15.)

Check reference circuit (Paragraph 5-34), .
{Constant Voltage) c. Ensure that supply is not going into current limit. Check current
' ' limit eircuit. '
QOscillates . '
a, Constant Voltage a, C6,R30,C3,R9,C7,R34,CB, or C9 open , ,
Operation } '
b, . Current Limit b, <C5,R29, or C9 open
Operation
-a. . Check %6, 2 Vdc reference voltages (Paragréph 5-34).
Poor Stability b. g:llsy c?;gglran;‘mlng resistor R20,
(Constant Voltage) <. ' eaky.
d. Check R10,R11, VR] for snoise or drift,
e, Stage Ql defective, ’

5-36 Common Troubles, Table 5-5 lists the
symptoms, checks, and probable causes for com-
mon troubles,

5-37 REPAIR AND REPLACEMENT

5-38 Before servicing a printaed wiring board,
refer to Figure 5-10, Section VI of this manual

5-8

contains a list of replaceable parts, Before re-
placing a semiconductor device, refer to Table
5-6 which lists the special characteristics of
selected semiconductors, If the device to he re-
placed Is not listed in Table $-6, the standard
manufacturers part number listed in Sectlon VI is
applicable, After replacing a semiconductor
device, refer to Table 5-7 for checks and adjust-

ments that may be necessary.
i




Excessive’ heat or pressure can lift the copper strip from the board, Avaid damage by using a

- low power soidering fron (6C watts maximum) and following theae {nstructions, Copper thatlifts
‘ofl the board should be:cemented in place with a quick drying acetate base cement having good
electrical insulating propertlies. I

"'A break in'the copﬁser.should be repaired by soldering 2 short length of tinned copper wire

., across the break.

Use only high quality rcsin bore solder when repairing etched circult boards. NEVER USE
PASTE FLUX. After) soldering, clean off any excess flux:and coat the repaired area witha
high juality electrical varaish or lacquer.
‘When replacing componentswith 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 is free.
. e
WARNING: If the specific instractions outlinedinthe steps below regarding etched circuit boards
without eyelets are not followed, extencive damfzge to the etched circuit board will resuit.

Yoo i

S R Apply heat sparingly to lead of component 2. Reheat solder invacant eyeletand quickly

insert a small awlto cleaninside of hole,

tobe replaced. I lead of component ;asses
I hole does

through an eyelet . \

in the circuit - not have an CONDUCTOR

board, apply ! eyelel, in- SioE
,heat on'com- o sert awl or
" ponent side a #37 dril

of board, If e from con-

lead of eam- ™ ductor side

ponent does ) of board.

not pass through an . I

eyelet, apply Heat to conductor side of board, .
o 4, Hold partagainst board (avoid overheating)

3. Bend clean tinned lead on new part and and solder leads,
carefully insert . Apply heat to compo-
through eyelets or nent leads on correct

holes in board, side of board
28 explained - ----------------------------

mmmwm in ’t"p: 1,

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

1. Clip lead as shown below, : 2. Bend protriding leads upward. Bend lead
: of new ' APPLY

cuip component SOLDER
HERE , around pro-
truding lead.

Apply sclder

using a pair

of long nose pliers as a heat sink,

This procedure i3 used In the fleld only as an alternate means of repair, It s not used within
the factory. : '

h

Figure 5-10. Servicing Printed Wiring Boards
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| Table 5-6,, Sblected Semicor.dudtor Charactaristics

T ~ ' -
Reference . ) | Suggested
Designator .y Characteristics & Stock No, Replacement

Q1 | Diff. Amp, NN 1854-0221 2N4045
1 l_._.r r - L
QZ-Q3. ng ' . . .
o010, 1315 | SS NPN Silicon 1854-0027 2N2714
CRI1, CR2, CR4, ' - ,
CR8, CR9, Diode, Silicon , 1901-0033 1N4B5B  Sylvania
CR16, CR31 '
CR10, CR13 Diode, Sil, 2,4V @ 1901-0460 IN4830 G.E.
CR20 100 mA
CR19, CR23 200 mn Lonay 1901-0461 IN4B28  G.E.
CR24-CR29, '
CR30B, - ggg‘;}:”;‘:ﬁ" 1901-0026 - IN3253 R.G.A.
CR32-CR24 » &V0prv

Table 5-.-7. Checks and Adj&stments After Replacement of Semiconductor Devices

Reference Function -Check Adjust
Q1,Q2,Q3, | Voltage error amplifier Voltage load requlation
Q7.Q8,Q9 Remote programming R14
Q10,¢11 Series Regulator ‘Voltage load regulation
Q5 l Current Limit Amplifier Current llmit operation
Q12,13,14, ‘ ‘ ‘
15 Reference Circuit Amplifier +6, 2V line regulation
0Ql6 Oven Control Pulse Generator Oven temperature setting RS6
CRl; 2 * Protection Diode Voltage-luad regulation
CR4.I10. 13 Forward Bias Regulators Voltage across each diode
0.6 to 0, 85 volts
CR8 Current Limit Coupling Diode Current limit operation
Cr9 Overshoot suppre'ssor dicde Turn-on overshoot
CR16 Overshoot suppressor diode Tum-on overshoot
| CR19 Refcrence Circuit Start-up diode | Reference circuit operation
CR24, 25 Iliectlfler Voltage on Cl16
CR26, 27,28 | Rectifier Voltage on C17

' - 5-10




Table 5-7 Checks and Ad)ustments After Réplacement of Semiconductor Devices (Continuad)

CR28,30,33, ‘

34 Rectifier Voltage on.C19 o

CRA31 Oven SCR _Ovea Flnctidning

CR32 Protection diode |

VRI +6. 2 Voltage Reference - Remote Proyramming R17,R16
; - Coefficlent, zero crossing R14
. |vR2 | -9, 4 voltaga Referonce Rémote Prog. Coemclent R16

o ‘ zero crossing Ri4
MI,R64, or _ Chrront meter cal, R65
R66 ‘ ) Voltage meter cal, | R67

5-39 ADJUSTMENT AND CALIBRATION

5-40 Adjustment and calibration may be required
after performance testing, troubleshooting, or
repair and replacement. Perform only those ad-

justments that affect the operation of the faulty

circuit and no others, Table 5-8 summarizes the
adjustments and calibrations contained in the fol-
lowing paragraphs,

1

Table 5-8, Calibration Adjustment Summary

Adjustment or Calibration Par&graph Control Device
Meter Zero 5-41 -t Pointar
Voltmeter Tracking ’ 5-3 | R67
Ammeter Tracking 5-45 R65
Zero Volt Programming Acéuracy 5~47 . | R6 or R8
?rogrammlng,.Current Level 5-49 R13

5-41 METER 2ERO

5-42 Proceed as follows to zero meter:

a. Turn off instrument (after it has reached '
normal operating temperature) and allow 30 seconds
for all capacitors to discharge,

b. Insert sharp pointed object {pen point or,
awl) into the small indentation near top of round
black plastic disc located directly below meter.
face,

¢. . Rotate plastlc disc clockwise (cw) until
meter reads zero, then rotate cew slightly in order
to free adjustment screw from meter suspension.

[f pointer moves, rapeat steps b and ¢,

5-11

5-43 VOLTMETER TRACKING

5-44 To calibrate voltmeter tracking, procecu asg
follows:

a, Connect differential voltmeter across
supply, observing correct polarity,

b. Set METER switch to highest voltage
range and turn on supply, Adjust VOLTAGE control
until differential voltmeter reads exactly the max-
imum rated output voltage,

¢, Adjust R67 until front panel meter also
indicates maximum rated output voltage.

i




§-45 mmmn'rmcﬁur L R
‘ a, Connect the aupply under tast for ra-

5-46 To callbrale amme}er U-‘-!Cklﬂg proceed as “'mote resistance programmlng as Hlustrated i
follows: A e Flgure, 3-3, .
. o L S b, Connect 4 0 1%, 2-watt programming
' &, Connect test setup 5‘”’"‘ on Figrre 5-4. - ragistor batween termlnals A4 and -8 on rear ba,-
b. Tum VOLTAGE contiol fuily clockwise - rier strlp, Reslstor value to be as follows-

and set METER switch to hkghest cumreidt range, | o o
* ¢, Tum on supply and adjust GURRENT cni-! Model N BIOIA 6102A 6106A 6111A

trols until differential, vohn?ner reads 1.0 Vde. Resistance (ohﬁy—) ‘20K 40K 100K  20%
d, Adjust R65 until Iront pancl mete: indi- Medal 5112;\ 6113A 6116A°
cﬂtes exﬂc‘ly the max‘ﬂﬂlm rﬁted output CL"TE“', . Resistan-e (ohms) un .OK 109!’
: ' .+ ¢, Connecta differential voltmater batween
5"47 CONSTANT VO LTAGE PROGRAMMING CUR" . S and +3 and turr; on the supp[y
FBNT ‘ i © 17 d, Adjust potentioireter R16 until diffezen-
‘L ' ' tial voltmeter indicates the maximum raied output
5-40 Zero YO“ Programming Accuracy, To ca“‘ * voltage of the supply. If the ranye of R16 is not
brate the zero volt programmlnq accuracy, proceed sufficlent to sdjust the output vo‘:tage within
as f°“°“'°’ ) . \ ' ' tolerance pro.,eed to step &, ° :
o S e. fet potentic:meter R16 to the center of Its
B a, ‘Connect dif!erenual yoltmeter between T range St
+S and -8 terminals & Raplacc R17 'vlth a resiatance da:ade
b, Short voltage controls by’ connecting ‘inmally set for 300 ohms, .
jumper between terminals A5 and -3, ‘ " g. Adjust the reslistanca r’ecade untll the
" 1. ¢, Rotate CURRENT control fally c!ockwlse . differential voltmeter indicatas the’ maxlmam :
and tum on supply, e ~ rated output voltage of the supply,
- d, Adjust zero crossing po'.entiometer R14 - h. Replace the decade rasistance with a
until the memr Indicatas’ zero volts. : © . resistor whose vaiie is as close o the reslstance _
decade as possibla, i
"49 mﬂrm_@_w& To calibrate : i, Readjust R16 until the dlﬂe.a itiat vo!:-
the constant voltage pmgrammlnq current level, . metler indicates the maximum rated output voltage

nroaeed as follows. L

of the supply. .

3 i
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SECTION Vi

' REPLACEABLE PARTS

Reference Designators (Continued)

INTRODUCTION Table 6-1,
G- 2 Thls section contains Informaticn for ordering P = plug
replacement parts, Table 6-4 lists parts in alpha- Q = transistor
numerlc order by reference deslgnators and provldes R = reslistor

g lthe following infermatton: S = switch
' a. Refererice Designators., ' Refer to Table 6= 1 T = transformer

- h.. Descrlption. Refer to Table 6-2 for ab- TB = terminal block
brevlatior.s. . TS = thermal switch
L " Total Quantlty (1Q). leen oniy the flrst

I

19 llated ‘In each assembly, Table 6-2, Deascription Abbreviations
d... Manufacturer'e. Part Number of 'I’ype. —

‘ &, Manufacturer 8 Federa. Supply Code Num- A = ampere mfr = manufacturer
beér, " Refer to Table 6-3 for manufacturer's name ahd * [ ac = alternating 'mod. = modular or
-address, : ' - ., current  modified

W £, Hewlett-?acxmd Part Number. ' assy. = asgembly mtg = mounting
g. Recommended Spare Parts Quantity (RS), - bd ‘= board n = nano = 1079
for complete maintenance of one instrument durlng bke .= bracket NC = normally’ closed
one year: of tsolated service. | i, O9C = degree 'NO = normally open
L h Parts not identified by a reference’ desig~ Centlgrade NP = nicke .~plated
.namr are Jisted at the end of Table 6-4 under Me= ed = card . a = ohm'
chnnical and/or Miscellarcous, The former consists . | s7ef = coeffictant obd o order by
u. . " of patts belonging to and grouped by individual as~ " .. | comp '='composition . - description
. semblies; the latter cons!sts of all parts not im- CRT "= cathode-ray | OD = outside
med\ately associated with an assembly. ‘ tube dlameter

: i L CT = canter—tapped p = pico = 1¢~12

63 onnsams mronmnou ' L de = diiect cywrent |} PG, = printed eireult

o : C¥DT = deuble pole, pot, = potentlometer
6 4 To orr. T3 replacement part, address orderor deuble throw p~p = peak~to-peak
lnqulry to your local Hewlett-Pacrard sales office DP3T = < double pole, vpm .= parts per

‘{see. lsts at.rear:of this manual for addresses), . "\ single throw ‘ =tllion
Spe"ify the fellowing informaurr} for each parts | ele,zt « elactrolytic pVr = poak reve se
- Modet, comp‘!ate serfal number, -2nd any Optiun or encap etcapsulatod c voltage

- special modifization () pumbers of the instrument; F': = farud rect = rectiffer '
: ,dewlett-?acka 4 part number, circuit reference des- OF = degree ms = roct mean
- ignator;.: and description.’” To! order a part not listec ; Far@nhelt 0 . square

'in Table 6-4, .glve a complate description of the fxd' ' = flxed Si = silicen

part. its functlon. and iis 'Iocauon | Ge |\ = germanlum SPDT.a"sinqu pole,
il H . = Howry : double throw

: o ’ Hz = Hertz ’ SPST = single pole,

+ Table 6-1. ' Reference Designators IC = integrated ! single throw

. : : clrcuit ! 88 = small slgnal

A, = assembly E = miscellanecus ID = Inside diameter | T = slow-blow

5 = blower (fan) electrouic part {ncnd = incandescent | tar, /= tuntlum

C . = gcapacttor F' = fuse k . =kilo=103  TL . = titantum

CB = clrcult breakm ] = jack, jumper m < mllll = 10~3 v = volt Y

CR = diode : K = relay M = mega= 106 var = varlable

DS . = device, signal=-| L = inductor n = micro = 10-6 ww = wirewound
[ Ing (lamp} M = meter met, = metal W o= watt

[

1

i

'
PR

\' = vacuum tube,
neon bulb,
photocell, etc,

VR = zener diode
X = gocket
Z = integrated cir-

- cuit or network

. time 'the part humber s listed excépt In instruments |
‘, contalnmg many sub-modular assemblies, in which \
casé the 'TQ appears the first time the part number

6-1




Table 6-3, Code List of Manufacturers

GuDE
NO.

MANUFAGTURER ADDRESS

i

00629
00656
00853

01121
01255

01261

01295

01686
01530
02107
02114
02606
02660
02735

03508

03797

03877
‘j 03888

'} 04009

04072
042 3

04404
04713
05277
05347
05820
06001
06004
06486
06540

06553

06666

06751

06776
06812

07137

EBY Sales Co,, Ine, Iamalca. N. Y.
Aerovox Corp, 'New Bedford, Mass,
Sangamo Electric Co, )

B. Carolina Div, Pickens, 5,.G
Allen Bradley Co.  Milwaukee, Wis,
Litton Industries, luc,

Beverly Hills. Catif,
TRW Semiconductors, Inc,
Lawndale, Calif,
Texas Instruments, Inc, :

Semiconductor-(:omponents Dlv,
Dallas, Texas
Manchester, N, H.
Rockford, Ill,
Dover, Ohio
Saugarties, N.Y.

RCL Electronics, Inc.
Amerock Corp.
Sparta Mfg. Co,
Ferroxcube Corp,
Fenwal Laboratories ! Morton Grove, ILl,
Amphenol Corp, Broadview, Ill,
Radlo Corp, of America, Solid State
and Recelving Tube Div, Somerville, N,J,
G. E. Semiconductor Products Dept.
Syricuse, N, Y.
Eldoma Corp, ‘Compton, Calif,
Transltron Elect onic Corp,
Wakefield, Mass,
Pyrofllm Reslstor Co, Inc,
Cedar Knolls, N.J.
Arrow, Hart and Hegeman Electric Co,
. Hartford, Conn,
AT.C Electronlcs, Inc, Harbor Clty. Calif,
Caddell & Bumns Mig. Co, Inc,
Mineola, N, Y,
*Hewlett-Packard Co. Palo Alto Div,
~ Palo Alto, Calif,
Motorola Semiconductor Prod. Inc.
Phoenix, Arizona
Westinghouse Electric Corp,
Semiconductor Dept, Youngwead, Pa,
Ultronix, Inc, Grand Junction, Colo,
Wakefield Engr, Inc, - Wakefield, Mass,
General Elect, Co, Eleztronic
Capacitor & Battery Dept.. Irtno, S.C.
Basslk Diy. Stewart=Warner Corp.
Bridgeport, Conn,
IRC Div, of TRW Inc,
Semiconductor Plant Lynn, Mass,
Amatom Electronic Hardware Co, Inc.
New Rochelle, N. Y.
Beede Electrical Instrumant Co,

.:eneral Devices Co, Inc,

Indianapotis, Ind,
Semcor Div, Components, Inc,

Phoenix, Arizona
Robinson Nugent, Inc.  New A'hany, Ind.
Torrington Mfg, Co,, West Div,

Van Nuys, Calif,
Translstor Electronics Corp,

Mlnngapolls,' Minn,

Penacook, N, H,

6=-2

CODE
NO,

MANUFACTURER ADDRESS

07138
07263
07387
07397
07716
07910
07933
08484
08530
08717
08730
08806
08863
08919
09021
09182
09213
09214
08353

09922
11115

11236

11237
11502
11711
12136
12615
12617
12697
13103
14493

14655

14936

15801
16299

Waestinghouse Electric Corp,
Electroenic Tube Div, Elmira, N.Y.
Falrchild Camera and Instrument
Corp. Semiconductor Div,
Mountain View, Calif,
Birtcher Corp.., The Los Angeles, Calif,
Sylvania Electric Prod, Inc,
Sylvania Electronlc Systems
Western Div, Mountain View, Callf,
IRG Div, of TRW Inc, Burlington Plant
Burlington, lowa
Continen:al Device Corp.
Hawthome, Calif,
Raytheon Co, Components Diy,
Semlconductor Operation
Mountain View, Calif,
Breeze Gorporations, Inc, Unlon, N.J.
Reliance Mica Corp, Brooklyn, N.Y.
gloan Company, The Sun Valley, Calif,
Vemaline Products Co, Inc, Wyckoff, N,J,
General Elect., Co, Minia-
turz Lamp Dept, Cleveland, Chio
Nylomatic Corp. Norrisville, Pa,
RCH Supply Co. Vernon, Callf,
Alrco Speer Elactronie Components
Bradford, Pa,
*Hewlett-Packard Co. New Jersoy Dlv,
Rockaway, N.J.
General Elect, Co, Semiconductor
Pred, Dept,
General Elect, Co, Semiconductor
Prod, Dept, Aubum, N.Y,
C & K Components Inc. Newton, Mass,
Bumdy Corp, Norwalk, Conn.
Wagner.Electric Corp. :
Tung-So!l Div,
CTS of Beme, Inc,
Chicago Telephone of Cal, Inc,
So, Pasadena, Calif,
IRC Dlv. of TRW Inc. Boonc Plant
Boone, N.C.

Bame, Ind,

General 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. Pover, N, H.
Thermalloy Co. Dallas, Texas
*Hewlett-Packard Co, Loveland Div,
Loveland, Colo,
Cornell-Dubilier Electronics Dliv,
Federal Pacific Electric Co.
Newark, N.,]J.
General Instrument Corp. Semicon-
. ductor Prod, Group Hicksville, N,Y.
Fenwal Elect, Framlngham, Mass,
Conilag Glass Works, Flectronic
Components Div, Raleigh, N.C.

Newark, N.J.

Buffalo, N.Y. |

Bloomfield, N.J.

" *Use Cods 28480 assigned to Hewlett-Packard Co,, Palo Alto, Californta

"!l\
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Table 6-3. Code List of Manufacturers (Continued)

| CODE

NO,

]

MANUFAGTURER ADORESS

16758
17545
17803

17870

18324
18315

19701
21520
22229

22753
23936
24446
24455

24655
24681

26982
27014

28480
26520
28875

31514

31827
33173
35434
37942

42190
43334
44655
46384
47904

49956
55026

56289
58474
58849

59730
61637
63743

Delco Radio Blv. of General Motcts Corp,
. : _ Kokomo, Ind,
Atlantic Semicondictors, Inc. ‘
' Asbury Park, N.J.
Falirchild Gamera and Instrument Corp
Samiconductor Div, Transducer Plant
Mountain View, Calif,
Daven Div, Thomas A, Edfson Indusirles
McGraw-Edlson Co, Orange, N.J.
Signetics Corp.' - Sunnyvale, Calif,
Bendix Corp, The Navigation and .
Control Div, Teterboro, N.J.
Elecira/Mtdland Corp,
‘ : Mineral Wells, Texas
Fansteel Metallurgical Corp,
! No. Chicago, Ill.
Union Carbide Corp. Electronics Div,
Mountain View, Calif,
VID Electronics Corp, Hellywoed, Fla,
Pamotor, Inc. Parpa, 'Texas
General Electric Co. ' Schenectady, N,Y.
General Electric Co, Lamp Dlv, of Con-
sumer Prod, Group
Nela Park, Cleveland, Ohio
General Radio Co, West Concord, Mass,
LTV Electrosystems Inc Memcor/Com=~
ponents Qperatlons Huntington, Ind,
Dynacool Mfg. Co, Inc, Saugerties, N.Y.
Natlonal Semlconductor Corp,
Santa Clara, Calif,
Palo Alto, Calif,
Kenllworth, N.7.

Hewlett-Packard Co,

Heyman Mfg, Co,

IMC Magnetics Corp.
New Hampshire Div, Rochester, N, H.

SAE Advance Packsaging, Inc,

Santa Ana, Callf,
Ramona, Calif,
Ovivensbom. Ry.
* Chicago, Ii,

Budwig Mig, Co,
G.E, Co., Tube Dept,
Lectrohm, Inc,
P. R. Mallory & Co, Inc,
Indianapolis, Ind,
Muter Co, Chicago, Il
New Departure-Hyatt Bearings Div,
General Motors Corp, Sandusky, OQhio
Ohmite Manufacturing Co. Skokie, Ill,
Penn Engr. and Mfg, Corp,
Doylestown, Pa,
Polaroid Corp, Cambridge, Mass,
Raytheon Co, Lexington, Mass,
Simpson Electric Co. Div, of American ‘
Gage and Machine Co, Chicago, IlI,
Sprague Electric Co, North Adams, Mass.
Superior Electric Co, Jristol, Conn.
Syntron Div, of FMC Corp,
Homer City, Pa,
Thomas and Betts Co.
Union Carbide Corp,
Ward Leonard Electric Co,
Mt, Vemon, N.Y.

New York, N.Y.

Philadelphia, Pa..

CNOOI_’E MANUFACTURER ADDRESS
70563 | Amperite Co, Inc, Unlon City, N.J.
70901 | Beemer Engrg. Co. Fort Washington, Pa,
70903 | Balden Corp, Chicago, I,
71218 | Bud Radio, Inc. Willoughby, Ohlo
71279 | Cambridge Thermionic Corp,
Cambridge, Mass,
71400 | Bussmann Mfg. Div, of McGraw &
Ediszon Co, 5t, Louis, Mo,
71450 1 CTS Corp. Elkhart, Ind,
71468 | . T. T. Cannon Electric Inc,
Los Angeles, Calif,
71590 | Globe-Unton Inc,
Centralab Div, Milwaukes, Wis,
71700 | General Cable Corp, Cornish
Wire Co, Div, Willlamstown, Mass,
71707 | Coto Coll Co, Inc, Providence, R. I,
71744 | Chicago Minlature Lamp Works
. Chicago, Ill,
71785 | Cinch Mig, Co, and Howard
B, Jones Div, Chicago, IlI,
71984 | Dow Corning Corp. Midtand, Mich,
72136 | Electro Motive Mfg, Co. Inc.
Willimantic, Conn,
72619 | Dialight Corp, Brooklyn, N.Y,
72699 | General Instrument Corp, Newark, N.]J.
72765 | Drake Mifg, Co. Harwood Helights, Ill.
72962 | Elastic Stop Nut Div, of
Amerace Esna Corp, Union, N.].
72982 | Erie Technologlcal Products Inc, Erie, Pa,
73096 | Hart Mfg. Co, Hartford, Conn,
73138 | Backman Instruments Inc,
Helipot Dlv, Fullerton, Calif,
73168 | Fenwal, Inc. Ashland, Mass,
73293 | Hughes Alrcraft Co, Electron
Dynamlics Dlv, Torrance, Ca'if,
73445 | Amperex Electronic Carp,
Hicksville, N, Y.
73506 | Bradley Semiconductor Corp.
New Haven, Conn.
73559 | Carling Electric, Inc, "{artford, Conn,
73734 | Federal Screw Products, Inc,
Chicage, IlI,
74153 | Helnemann Electric Co, Trenton, N.J.
74545 | Hubbell Harvey Inc, Bridgeport, Conn,
74868 | Amphenol Corp. Amphenol K. Div,
Dantury, Conn,
74570 | E. F, Johnson Co, Waszca, Minn,
75042 | IRC Div. of TRW, Inc.  Philaduelphia, Pa,
75183 | *Howard B, Jones Div. of Cinch
Mfg, Corp, New York, N.Y.
75376 | Kurz and Kasch, Inc. Dayton, Qhlo
75382 | Kilka Electric Corp. Mt, Vernon, N.Y.
75915 [ Littlefuse, Inc. Des Plaines, 1l
76381 | Minnesota Mining and Mfg, Co,

' St. Paul, Minn,
76385 | Minor Rubber Co, Inc,  Bloomfield, N,].
76487 |James Millen Mig. Co. Inc.

Malden, Mass,
76493 |J]. W, Miiier Co,

Compton, Calif,

*Use Code 71785 asstgned to Cinch Mfg. Co., Chicago, Il




Table 65-3, Coda List of Manufacturers {(Continued)

CODE
NO,

! o
MANUFACTURER ADDRESS

76530
| 76854

77068
77122
77147
7722
77252
17342
77630

77764
78189

78452
78488

70526

78553
78584
79136

79307

79727

79963
80031

80294
81042

81073
81483

81751]
82098

82142

82219

82389
82647

82866
82877
82893
83058
Baise

83298
83330

83385
83501

Cinch Clty of Industry, Calif,
Qak Mfg, Co, Div, of Oak *
Electro/Natics Corp, .Crystal Lake, Il
Bendix Corp, , Electrodynamics Div,
No, Hollyweod, Callf,
Palnut Co, Mountainside, N.7J.
Patton-MacGuyer Co, Providence, R.I.
Phaostron Instrument and Electronic Co,
South Pasadena, Callf,
Phlladelphla Steel and Wire Corp,
Philadelphla, Pa.
American Machlne and Foundry Co,
Potter and Brumfield Div, Princeton, Ind,
TRW Electronic Components Div,
Camden, N.TJ,
Resistance Products Co, Harmrisburg, Pa,
Illinois Tool Works Inc. Shakeproof Div,

. Elgin, Iil1,
Everlock Chicago, Inc, -Chicago, III,
Stackpole Carbon Co, 5t. Marys, Pa,
Stanwyck Winding Div. San Femando

Electric Mfg. Co, Inc, Newburgh, N.Y.
Tinnerman Products, Inc, Cleveland, Ohio
Stewart Stamping Corp, Yonkers, N.Y,
Waldes Koninoer, Inc, L.ILGC., N.Y.
Whitehead Metals Inc. New York, N.Y.
Continental-Wirt Electronics Corp.

Philadelphia, Pa,
Zlerick Mfg. Co, . Mt. Kisco, N.Y.
Mepco Div, ot’ Sesslons Clock Co,

Morristown, N.,J.
Bourns, Inc, Riverside, Calif,
Howard Industries Diy, of Msi Ind, Inc.
Racine, Wisc,

Grayhlll Inc. | La Grange, Ill,

' Intemational Rectifier Corp,

. El Segundo, Calif,

-Oolu-nbus Electronics Corp, Yonkers, N.Y.

Foodyear Sundries & Mechanical Co, Inc,
New York, N,Y.
Alrco Speer Electronic Components
Du Bois, Pa.
Sylvania Electric Products Inc,
Electironic Tube Div, Recelving
Tube Operations Emporium, Pa,
Switchcraft, Inc, Chlcago, Ilt,
Metals and Controls Inc, Control
Products Group Attleboro, Mass,
Rasearch Products Corp, Madison, Wis,
Rotron Inc, Woodstoeck, N.Y.
Vector Electronic Co, Glendale, Calif.
Carr Fastener Co, Cambridge, Mass,
Victory Engineering Corp.
Springfleld, N.J.
Bendix Corp, E!ef‘tric Power Dlv,
Eatontown, N.J.
Herman H. Smlth. Inc. Brooklyn, N, Y.
Central Screw Co, Chicago, Il1,
Gavitt Wire and Cable Div, of
Amerace Esna Corp.  Brookfleld, Mass,

r

CODE
NQ.

‘ ]
MANUTFACTURER AD PRESS

83508
B3594

83835
83877

84171
84411
86684

B6838
87034

87216
87585

87929
88140
88245
90634

90763
91345

91418

31506
91637
81662
91929

92825
93332

93410
94144
94154
94222
95263
95354
95712

95987
96791

97464
97702
9€291
98410
98978

99934

e
Grant Pulley and Hardware Co,
West Nyack N.Y,
Burroughs Corp, Electronlc
Components Div, ' Plainfield, N.J.
U. 8, Radium Corp. Morristown, N.J.
Yardeny, Laboratories, Inc,
New York, N.Y.
Arco Electronlcs. Inc. Great Neck, N,Y,
TRW Capacltor Dlv. Ogallala, Neb.
RCA Corp, Electronic Components
Harrison, N.J.
Rumme! Fibre Co, . Newark, N.T.
Marco & Qak Industries s Div, of Qak
Elactro/netics Corp, Anaheim, Calif,
Philco Corp. Lansdale Div. Lansdale, Pa,
Stockwell Rubber Co, Inc,
Philadelphia, Pa,
Tower-Qlschan Corp, Bridgeport, Conn,
Cutler~-Hammer Inc, Power Distribution
and Control Div, Lincoln Plant
Lincoln, Il,
Litton Precislon Products Inc, USECO
Div, Litton Industries Van Nuys, Calif,
Gulton Industries Inc, Metuchen, N,J.
United-Car Inc, Chicago, IlI,
Miller Dial and Nameplate Co, .
El Monte, Catlif,
Chicago, Ill,
Attleboro, Mass,
Dale Electronics, Inc, Columbus, Neb,
Elco Corp, Willow '3rove, Pa,
Honeywell Inc. Div, Mlicro Swiwch
Freeport, Ill,
Whitso, Inc, Schiller Pk., I,
Sylvania Electric Prod.. Irc. Seml-
conductor Prod. Div, Wohurn, Mass,
Essex Wire Corp, Stemco
Controls Div, Mansfield, Ohlo
Raytheon Co, Components Div,
Ind, Components Oper, . Quincy, Mass,
Wagnar Electric Corp,
Tung-Sol Div,
Southco Inc,
Leecraft Mfg, Co, Inc. LIC., N.Y.
Mathode Mfg, Co. Roliing Meadows, Ill,
Berdix Corp, Mlicrowave
Devices Div,
Weckesser Co, Inc,
Amphenoi Corp, Amphenol
Controls Div, Janesvilie, Wis,
Industriai Retaining Ring Co,
Irvington, N.L.
IMC Magne*ics Corp, Eastern Div.
Westbury, N.Y.
Sealectro Corp, Mamaroneck, N.Y.
ETC Inc, Cleveland, Ohfo
Intemational Electronic Research Corp,
Burbank, Callf,
Boston, Mass,

Radlo Materlals Co,
Augat, Inc,

Livingston, N.J.
Lester, Pa,

Franklin, Ind,
Chicago, Ill,

Renbrandt, Inc,




Reference - "Mfr. Part # Mfr, &
Designator Description Quantity or Type Mfe, Code Stock No, R
cl © fxd, elect"lpf 35vde 1 150D105X9035A2 Sprague 56289 '0180-0291 1
‘G2 fxd, film 0, luf 200vde 1 192P104982 *  Sprague 56289 0160-0168 1
C3,13,21 fxd, film . 033pf 200vde 3 192P33392. Sprague 56289 0160-0163 1
c4 fxd, film lpf 200vdc 1 260P1059283 Snrague 56289 0160-2579 1
Cs fxd, film . 22uf 80vde 1  192P2249R8 Sprague 56289 0160-2453 1
C6 fxd, film , 001pf 200vdc 1 192P10292 . Sprague 56289 0160-0153 1
C?7 o fxd, film , 06Bpf 200vdc 1 192P68392 Sprague 56289 0160-0166 1
C8. - fxd, film 51Qppf 500vde 1 RCMI5ES11Y Arco 84171 . 0140-0047 1
C9. v fxd, film , 0047pf 200vde 1 192P47292 Sprague 5628% 0160-0157 1
Cl10,14 fxd, elect 20pf 50vdc 2 I0D206GOS0DC4 Sprague 56289 0180~-0049 1
C11,12,15,22 NOT ASSIGNED - - - - - -
Cl6 fxd, elact 325pf 35vde 1 D34656 HLAB 09182 0182-0332 1
C17 - fxd, elect 1450pf 45vde 1 'D39532 EIAB 09182 0180-1893 1
C18B,25 fxd, ceramic .02uf 600vdc 2 ED-.02 Erie 72982 0150-0024 1
cls fxd, elect 500uf 1S0vde 1 D40701 HLAB 09182 0180-1889 1
C20 : fxd, film . 0022pf 200vde 1 192P22292 Sprague 56289 0160-0154 1
c23 . fxd, elect 200pf 150vdc 1 D40700 HIAB 09182 0180-~1885 |
C24 fxd, film 1p¢ 200vde 1 118P1059283 Sprague 56289 0160~24865 1
CR1,2,4,8,

%16 Diode, i, 250mw 200prv , ib HILAB 09182 1901-0033 6
CR3,5-7,11,12, " ‘ :

14,15,17, . ,

18,21,22 NOT ASSIGNED - - - - - -
CR10,13, 20 - Diode, st. 2.4V @ 100ma 3 HLAB 09182 1901-0460 3
CR19,23 ©  Rect. si. 200ma 10prv 2 HIAB 09182 1901-0461 2
CR24-29, 30B, . : L

32-34 Rect, si, 500ma 2G0prv 10 1N3253 R.C.A, 02735 1901-038%9 6
CR31 SCR 1. 6A 50prv 1 Cb6F G.E. 03508 1884-0033 1
Ds1 . -Lamp, neon (Part of Sl ass'y} 1 HLAB 09182 2140-0244 |
Fl - Fusecartridge 1A @ 250V 3AG 1 312001 Littlefuse 75915 +2110-0001 5
L1, 2 ~ Cotl 2 HLAB 09182  9100-1854 1
Ql - Diff. amp NPN 1 BD1148 HLAB 09182 1354-0221 1
Q2,3 S3 NPN si. 2  4X16B533 HLAB 09182 1854~-0027 2
Q4,6 .. NCT ASSIGNED - - - - - -
Qs SS NPN si, 1 2NA391 G.E 03508 1854-0071 1
Q7,8 SS PNP si. 2 2N2907A Sprague 56289 1853-0099 2
Q9,10,13-15 SS NPN si, 5 HLAB 09182 1854-0027 5
Qln Power NPN si, 1 2N3442 R.C.A 02735 1854-0217 1
Q12 55 PNP si. 1 40362 R.C.A 02735 1853-0041 1
Qls ; Unijunction si, 1 2N2646 G.E, 03508 1855-0010 1
R1,2 - fxd, ww 1Kn £5% 3w 2  242E1025 Sprague 56289 0813-0001 1
PR3 | fxd, met. fi'm 221K~ 1% I/Bw 1 Tvpe CEA T-O I.LR.C, 07716 0757-0473 1
R4 fxd, met. film 27, 4Kn £1% 1/8Bw 1  Type CEA T-O I.R.C, 07716 0757-0452 1
R5,6 fxd, met, film 432K, 1% /8w 2 Type CEA T-O LRC. 07716 0757-0480 1
R7,8 fxd, met, film 43K, +1% /8w 2 Type CEA T-O I.R.C 07716 0698-5090 1
R9 fxd, comp 120 5% iw 1 A B 01121 0686-1215 1
R10,12,19 NOT USED - - - - - -
R11,20,51,58 NOT ASSIGNED - - - - - -
R13,15 fxd, met: film lmegn 21% dw 2 Type CEB T-O ILR.C. 07716 0757-0344 1
R14,16 var, ww 15Ka 5% 1w @ 500C 1 Model 100 LR.C. 07716 2100-0896 1
R17 fxd, ww - Factory selected, approximate

: HIAB 0811-13830 1

b

value - 400a 1% Jw TC 20ppm 1

6116A

0s182
1




Y

Reference - Mfr. Part # Mit, &

Dasiqnator _Description Quantity or Typa Mifr, Code Stock No, RS
R18 fxd, ww 5. 9K 1% 05ppm/°C 1 : HLAB 09182 0811-197¢ !
R21 fxd, met, film 10,1Ka 21% 3w 1 Type CEB T-O ILR.C, 07716 0757-0141 i
R22 . Thermistor 64~ 10% 1 LBleJl Fenwal 02606 0837-0023 1
R23 fxd, ww 5 £5% 10w 1  Type 10X w L. 63743 '0811-1893 1
R24 . fxd, camp 7. 5Ka £5% iw 1 A.B. 01121  0686-7525 1
R25 var, ww IKa 5% ' 1 HLAB 09182 2100-1847 1
R26,32,43  xd, comp 10K~ 5% }w 3 A.B, 01121 0686-1035 1
R27,28,33,60 fxd, comp 1Ka %5% iw 4 A B, 01121 0686-1025 1
R29 fxd, comp 100a £5% 4w 1 A.B, 01121 0685-i015 1
R30 fxd, comp 5. 1Ka £5% dw 1 A.B, 01121 06B6-5125 1
R31 fxd, comp 3, 9Kn 25% dw 1 A.B 01121 0686-3925 1
R} fxd, comp 390 25% {w 1 A. B, 01121 0686-3915 1
R35,59 fxd, comp 680a 5% 4w 2 A.B, 0il21 0686-6815 1
R36, 61 fxd, comp 2Kn 25% dw 2 A.B 01121 0686-2025 4
R37 fxd, comp 10 #5% 3w 1 A. B, 01121 0686-1005 1
R3§,45 fxd, comp 1, 5Ka £5% {w 2 A.B., 01121 0686-1525 1
R39 - fxd, ‘met. ox. 300. £5% 2w 1 Type C423 Coming 16299 0698-3630 1 .
R40 fxd, ww 3Ka 5% Sw 1 Type 5XM Sprague 56289 0812-0050 1
R4l fxd, comp 200a £5% iw 1 A. B, 01121 068B6-2015 1
R42 fxd, met. film 42,2, #1% /8w 1 Type CEA T-O TL.R.C. 07716  0757-0316 1
R44 fxd, comp 4, 3Ka £5% Iw 1 A, B. 01121 058B6-4325 1
R46,53 fxd, comp 2. 7K £5% iw 2 A.B, 01121 0686-2725 1
R47, 48 fxd, met. film 1.5Ka 1% /8w 2 Type CEA T-O ILR.C, 07716  0757-0427 1
" R49 fxd, ww 7144 £1% Iw TC 20ppm 1 HIAB 09ig2 0811-~1935 1
R50 fxd, ww 1, Ba 25% 1 Type BWH ILR.C, 07716 08l11-1669 1
R52 ‘ fxd, comp 2, 4Ka £5% iw 1 A.B. 01121  06B6-2425 |
R54 fxd, ww 5Kn £35% Sw 1 Type 5XM Sprague 56289 0812-0060 1
RSS . fxd, comp 33Ka i5% dw 1 A, B, 01121 0686-3335 1
R56, 66 fxd, comp SELECTED #5% iw 2 Type EB A.'B. 01121
R57 ~ Thermistor 100Ka +10% . 1 51764 Gulton 90634 0837-0026 1
R62 fxd, comp 220 5% }w . 1 A.B. 01121  0686-2215 1
R63 fxd, ww .51n #5% 1 ' Type BWH . LR.C, 07716 0811-0929 1
. R64 fxd, met. film 1.3Ka 1% iw 1 Type CEB T-O I.R.C. 07716 0757-0735 1
R65 . var, ww 10a 1 Type l10-FA ' C.T.S. 11236 2100-1822 1
R67 var, ww 1Kn : 1 Type 110-F4 C.T.S. 11236 2100-0391 1
R68 fxd, comp 560n 5% dw 1 A.B. . 01121  0686-5615 1
R&9 fxd, met. film 90,9Ka 21% 4w 1 Type CEB T-O I.R.C, 07716 0757-0775 1
51 Switch, pilot 1t, (red) ON/OFF 1 54-61681 - 26 AlH OQak §7034 3101-0100 1
52 Meter switch, wafer 1 : HLAB 09182 3100-1911 1
53 Thumbwheel switch assembly 1 (See parts listed below markedwithan*) 06116-60001 1
. '*R200 var. ww 10a 1 HLAB 09182 2100-1887 1
*R201-209 fxd, ww 104 £0,25% }w 20ppm 9 Type E-20 R.C.L. 01686 © 0811-1958 2
*R211-219 fxd, ww 100, £0,1% 1w 10ppm 9 Type E-20 R.C.L Me86  0811-1968 pA
*R221-229 fxd, ww 1Ka 20,1% }w Sppm 9 Type E-20 R.C.L 01686 0811-1976 2
*R231-239 fxd, ww 10Ka 20.1% iw 5ppm 9  Type E-20 R.C.L. 01686 0811-1994 2
*5201-204 rotary switch 10 pos, SP KEL-F 4 HIAB 09182 3100-1902 1
*PC Board ass'y, potentiometer 1 HIAB 09182 5060-6104 1
*PC Board ass'y, thumbwheel 4 HILAB 09182 5020-5508 1
*Thumbwheel mtg, bkt, Mod #2 3 HLAB 091862 5080-7107 1
*Thumbwheel mtg, bkt, Mod #3 1 HIAB 09182 5080-7108 i
+ *Strap-locking 2 HLAB 09182 5020-5517 1
*Thumbwheel stamping 4 HLAB 09182  4040-0047 1
*Thumbwheel stamping 1 HLAB 09182 4040-0048 1
*Thumbwheel mtg, bkt, 5 HLAB 09182 4040-0044 1
*Thumbwheel mtg, bkt, Mod #1 1 HLAB 0982 4040-0045 1
*Gear and Shaft 4 HILAB 09182  4040-~Q049 1
/“ 4
6116A
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‘Raference R ~ Mfr, Part # : Mir, & _
Designator Description Quantity or Type _Mifr, ' Cuvda  Stock No. RS
el . ‘ !
Tl 3 Power Transformer 1 HLAB 09182 - 9100-1810 1
VR1 * 'Dlode, zener 6, 2V 5% 250mw 1  1NB25 Transitron 03877 1%02-0777 1
VR2 Dlode, -zener 9, 4V 500mw 1 1IN2163 _ U. S, Semcor 06751 1902-0762
5 Way binding post {marcon) 1 DF21Mn. . '~ HIAB 09182  1510-0040 1
5 Way binding post (black) 2 Drasc Superior 58474 1510-0039 1
-Cable clamp, {- I.D, 1 T4-4 .. Whitehead 79307 140G-0330 1
Line cord, plug PH151 74 ft, 1  KH-4096 Beldon 70303  8120-0050 1
Straln relief bushing 1 ' 8R-5P-1 Heyco 28520 0400-0013 1
Knob, } insert pointer (black) 4 HLAB 09182 0370-0084 1
Jumper 5 422-13-11 013 Cinch 71785 0360-1274 2
1 Heat dissipator 1} NF-207 Wakefield - 05820 1205-0033 1
L " Barrier strip 1 : . HIAB 09182 (0360-1234 1
! Rubber bumper , 4 MB50 Stockwell 87575 0403-0088 1
‘ " Rubber bumper ‘ _ 3 4072 Stockwell 87575 0403-0086 1
o Meter bezel 1/6 mod, 1 : HLAB 09182 4040-0295 1
oL Meter spring q HIAB 09182 1460-0720 1
i Mater, 21", DUAL 0-120V, 0-,25A 1 HLAB . 09182 1120-1156 1
E\isp holder 1 342014 Littlefuse 75915 1400-0084 1
Fastener 8 C8031 632-24B Tinnerman 89032 0510-0275 2
: Captive Nut 8 CIA-632-2 Pem Eng, 46334 0590-0393 2
Mica Insulator 1 734 "~ Rellance 08530 0340-0174 1
. Insulator, transistor pin 2 HLAB 09182 0340-0166 1
Insulator 2 HIAB 09182 0340-0168 1
OPTION 06;
' Ovarvoltage "Crowbar” ; ' : :
Protector Model 6916A ' 1 - HLAB 09182 Model 691 Ii '
. Jj‘ '
i
e
Y
Bl
6116A
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APPENDLI A
Option 11, Overvoltage Protection "Crowbar"

DESCRIPTION:

This option is installed in DC Power Supplics, 6101A, 6102A, 6106A, 6111A, 6112A, 6113A,
and 6116A, and tested at the factory, It consists of a printed circult board, screwdriver-
type froat panel potentiometer, and four wires that are soldered to the main power supply
board,

The crewhar monitors the output voltage ¢f the power supply and fires an SCR that effecavely
shorts the ontput when it excecds the preset trip voltage, The trip voltage is determtied by

the sctting of the CROWBAR ADJUST control on the front panel, The trip voltage rar e is as

follows:

Madel 610LA 61024 6106A 6l11A 61127 6113A 6116A

Trip Voltage Range 2.5=-23v 2,5-44V éﬂ—llOV 2,5-23v 2.5=-44V 2.5-13v 20=-110V

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: 7% of the output voltage +1V,
The margin represents the minimum crowbar trip setting for a 'given output voltage; the :rip
voltage can always be set higher than this margin, !

OPERATION:
1, Turn the CROWBAR ADJUST fully clockwise to set the trip voltage to marimum,
2, Set the power supply VOLTAGE control for the desired nrowbar trlp ~ltage, [o prevent

false crowbar tripping, the trip voltage should exceed the desired ou.put voitage by 7%
of the output voltage +1V.

3. Slowly turn the CROWBAR ADJUST counterclockwise unill the crowbar trips, and the ocut-
put falls to OV or a small positive voltage,

4, The crowbar will remain activated and the output shorted until the supply is tumed off,
To reset the crowbar, turn the supply off, thun on,
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Table A=1, Replaceable Parts
¢l 1fxd, elect IpF 50Vdc ' 1 30D1053GC508A2 56289 0180-~0108 1
C2 fxd, mica 510pF 500Vdc 1 RCML15E511} 04062 | 0140-0047 1
cP1-3 Diode, St, 200mA 200pry 2| 09182 | 1901-0033 | 3
CR4 SCR 35A 400prv . 1 38639 02738 18R4-0058 1
Ql,2 SS NPN Si, 2 2N3417 03508 1854-0087 2
R} fxd, met, film 10, £1% 1/8W 1 Type CFA T-C 07716 0757-0346 1
R2 fxd, comp 20Ka £5% lW 1 | GB-2015 01121 | 0685-20235 1
R3 fxd, met, film 1,2)1KA 21% 1/8W 1 Type CEA T-O 07716 0757-0274 1
R4 fxd, met, (ilm 7,5K, 21% 1/8W 1 Type CEA T-0O 07716 0757-0440 1
RS var, ww 20Ka 5% (SROWBAR ADJ,) 1 | Series 43 12697 | 2100-1855 1
R6 fxd, ww 3,3K, 5% 3IW 1 Type 242ZE 56289 0811-1809 1
R7 fxd, comp 10, 25% W 1 | EB-1005 01121 | 0686-1005 1
RB fxd, met, film 750,'+1% 1/8W 1 Type CEA T-0O 07716 | 0757-0420 1
R9 fxd, ww 0,25, 5% 3W i K46593 14841 0B8i1-1829 1
Tl Transformer, Pulse 1 08182 | 5080-7122 1
VL. Divde, zener 12,4V 5%, 4060mW 1 5210939-209 04713 1902-3185 1
VR2 Diode, zener 16,2V £5%, 400mW 1 | CD35766 07910 | 1902-0184 1
MISCELLANEQUS
Heat Sink, CR4 1 09182 | 5000-6229
Insulator, CR4 1 09182 0340-0462
Mlica Washer, CR4 1 09182 2190-0709
Cable Clamp 1 T4-4 79307 1400-0330
Bushing, Potentiometer (R5) 1 09182 | 1410-0052
Nut, Hex (R5) 1 09182 2950-0034
Terminal, Solder Stud 1. | 7Al-p6 92825 ; 036C-1449
Label, Informatlon,
{CROWBAR ADJUST) 1 y9la2 71240389
Modified Front Panel,
Includes Comnponents 1 09182 [ 06116~60005
Printed Circult Board Assembly,
Includes Compeonents 1 09182 | 06106-60021
611€A
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Figure A-1, Model 6106A and 6116A Overvoltage Protection Crowbar
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Model 6116A, Schematic Diagram




MANUAL CHANGES

Model 6116A DC Power Sipply
Manual HP Part No, 06116-80001

Make all corrections in the manual according to errata below, then check the following table for your power supply sertal

3

Serlal Maka

Prefix Number Chonges
[GH U161-0405 1
6H 0406-0725 1,2
All: - Errata
6+ 0726-075) 1,23
6H 0761-0876 1,2,3,4
1C 0876-0955 1thru B
1148A 0066-0975 {1thru 6
1140A 0976-1046 1thru?7
Y149A 1046-1360 1thru B
1140A 1361-1600 1thru 9
1627A 1601-1660 1 thru 10
1723A 15€1.1606, 1609-

1611, 1613-1620,

1622-1B25 1 thru 11
1723A 1607-1608, :

. 1612, 1621 1 thru 12
17MA -1626-1826 1 thru 12
1906A 1826-1915 1 ﬂm 13
1932A 1916-1976 1 thru 14
1946A 1978-2205t 1 thru 156
2128A 2206-up 1 thru 16

CHANGE 1:

In the replaceable parts table, make the following changes:
Q2, O3: Change type to 2N3381, HP Part No. 1B864-0371,
S5 NPN Si., G, E, 03608,
R201-209: Change tolerance to 20.1% and temp, coetf.
to 10ppm/°C. .
VRI1: Change HP Part No. to 1802-1221, Zener v,2
5%, 250mW, 1NB821, Transitron 03877,

CHANGE 2: _
In the replaceable par.s toble, add: Cover, output terminals,
HP Part No, 5060.6181.

ERRATA:

Q7, 8: Change to 2N2807A, Sprague, 56289, HP Part No.
1853.0099, SS PP Si.

In Figure 3-8, connect a wire from {=5) on the master (top
row of ter ninals) 1o {+) on slave No, 1 {middle row of
terminalsh

Figure 3-7 should be titlerd: "Top: Narmal Series; Botto:n,
Auto-Series, Two Units.”

Figure 3-8 should be titled: "Auto Series, Three Units,”

Wiherever mentioned in the text, change the current limit

fram BOOmMA to 200mA.

CHANGE 3:
In the replaceatile parts list and the schematic diagram,
make the {ollowing changu:
CR13: Change to three discrete diodes in series, CRS,
CRG, CR7, vuch P7 Purt No. 1901.0327 [1N5059). '

number and snter any listed change(s) in the manual,

CHANGE 4:
In i replaceable prrts table, make the fallowing changes:
S1: Change to HP Part No, 3101-1248,
Terminal Strlp:' Add, HP Part No. 0360-0401,

CHANGE B:
In the replaceable parts table end on the schematic, change
Powur Transformer T1 to HP Part No. 6080-7182,

ERRATA:
Add Appendix A, Option 011 "Z.2~altage Protection
Crowbar” to the manus!,

In Paragraph 4+13 {and wherever apnlicable in the man:'al)
change reference to the programming resistors (first sentence)
to read: ". ., programming resistors, R200-R239 {part uf
Thumbwhee! switch pssembly S3), ...."

CHANGE 6:
The Sartal Pretix of this unit hes been changed to 1149A,
This is the only change.

CHANGE T:
The standard colors for this instrument are now mint gray
{for front and rear panels) and olive gray {for all top, bottom,
side, and other external surfaces), Option X056 designates use
of the forme  color ssheme of light gray and blue 7y, Option
ABS Cesignates use of Jlight gray front panel with olive gray
used for all other exteial surfaces. Neya part numbers are
shown on back. '

CHANGE 8:

In the replaceable parts table and on the schematic, make
the following changes:

R13: Change to 662KS2, 1/8W, HP Part No. 0767-04B83.

R24: Change to 5.1KS}, 26%, 1/2W, HP Part No, 0686+
5125.

RE8: /Add REB, var, ww, 5KS2,'t5%, HP Part No. 2100-
0741,

R58 Is added as follows:
TO 9,4V REFX.
Psa
res
JoR28 e2s

The above changes have been made to allow for Option 940
{multiprogrammer remote progr.mming} aperation; to allow
the current imit to be set to 110 £ 2% of rated current.
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This change reduces the magnetic radiation induced inthe .  has. not-been changed; just [ts part

Manual Changes/Model 6116A
Manual HP Part No, 06116-80001

Page — 2 — ‘ : -
HP PART NO, g
DESCRIPTION STANDARD , OPTION A8E OPTION X95 y .
Front Panel, Lettared 06116-60006 06116-60003 B :
Chassls, Left Side 600C-8430 - 5000-6094 i
Ghassls, Right Side 6000-6429 -~ 5000-6093 :
Trim Strip X 5000-8489 -— 5000-6169
Cover 5000-9424 -—— B000-6061
Heat Sink 5060-7866 - 6060-6124
~ ERRATA: = The front panel binding vosts have been changed to a type
In Figure 3-4, add a [umper from AB to A10. with better designed insuiation. Delete the two types of pasts
In Table A-1, change the HP Part No. of CR4 to 1884-0032, listed on page 6-7 of the parts list and add: black hinding post,
in the parts list on page 6-7, change the HP Part No. of HP Part No. 1610-0114 (qty. 2); and red binding post, HP
_rubber bumper 0403-00848 to 0403.0002. Part No. 1510-0116 {qty, 1}.
Delete references to the Option 06 Crowhar in Paragraph 1-9 .
and in the parts list. . The blue-gray meter bezel has been replaced by a black one,

' Add to the part list "oven assemblv. part number 5060-6125."  HP Part No. 4040-0414,

CHANGE g: CHANGE 171:
Add a new resistor to the parts list: R70, 56082, 1/4W, part On the schematic and in the parts list, change the power rating
number 0768-0002. On the schematic this resistor iscon- . of R40 to 10 watts. R4Q is now 3x, 6%, HP Part No. 0811-
netted between the emitter end the collector of Q12 in the 1873.
reference regulator. Its purpose Is to prevent the reference
supply from turning off if the remote {or internall program- . . ERRATA:

ming resistors are shorted.,

Change the part number of R58 {added to the current limit
CHANGE 10: ‘ circuit by Change 8) to 2100~ =3252., The resistor

oven control ¢ircuit to ensure a ripple specification of 1002V ._ number has.,

peak-to-peak. oo Add the following to tho parts Iist cor;ugated packing

- carton, HP Part No. 8211.061%, and two floater pads,
Ins the replaceable parts table and on the schematic, make . 8220-1418.
the following changes: .

‘R6Q: Delete, ‘ CHANGE 12:
R62: Change to 1k, 6%, 1/2W, HP Part No. 0686-1025.
CR23: Change to HP Part No, 1801-0033 and connect in On the schematic and in the parts list, add R71, 68052, 1/2W
shunt with L2 as shown below, carbon, HP Part No, 0386-6816. R71 Is cannected between
base and emitter of Q10.

FETTIERIEY T D0 C 0 0 Y0 1000 e SO (0 000 OO LOMAEE OOBE W 00 | R A0D 000G RU (NG N A (NN O ORI 1w 1 |

On the schematic, change the oven control cireult as shown

below. -
A\ CHANGE 13: =
4 2 Change zener diode VR2 0 8V, 0,005% T.C., HP Part No, —
& —-{)—@) ais 1802-0785, Note that :1e old zener diode {1802-0763) =
I CRY ' thould not be used for replacement at any time, =
Ré2 . ERRATA: —
CAz3 3" L2 In Tabel 1-1, change the Transient Recovery Time Specification 'i
i s to read as follows: =
Less than B0y sec is required for output voltage recovery to —
ERRATA; within 50mV of the nominal output voltage following 2 —
Add to the parts list the replacement famp for illtminated change in output current equal to the current rating of the

switch 3101-1248, which Is used in those supplies that Include supply, when the input line voltage is at 116Vac or 230Vac,
CIIGHQL 4. The HP Port No. of the type ATH famp is 2140-
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Manual Changes/Model 61i6A

Manual HP Part No. 061 16-90001
Page 3 ’ o

PERRATA:

For all instruments delivered on or after duly 1,
1978, change the HP Part N, for fuseholder from

1400-0084 to fuseholder body 21900564 and fuse-

holder carrier 2100-0565. Change the HP Part No.
for fuseholder nut fram 2060-0038 to 2110-0569,
if old fuseholder must be replaced for any reason,
replace complete foseholder and nut with new
fuscholder parts, Do not replace new parts with
old parts,

CHANGE 14:
In the parts list, chenge the HP Part No, for the
binding posts, contral knobs, and associated
hardware to the following:
Red binding post, gty 2 : 1610-0091
Terminal lug, qty 2 : 0360-0042
Lockwasher, gty 2: 2190- 0079
Nut, gty 1 : 2600.0001
Black binding post, gty 1 :1510-0107
Yerminal lug, qty 1 :0360-1180
Nut, qty 3 :2950.0144

Knab, painter, qty 12: 0370-1089
Resistor, var 1k, R67, qty 1: 2100-3281
) Lockwasher, qty 12: 2190.0016

CHANGE 15

In the replaceable parts list, change Switch §1 to
HP Part No. 3101-2287 and change Terminal Strip
{added [n Change 4) to HP Part No, (360-0015, On
.the schematic diagram change Switch §1 to shows
two switch sections, one ..iich breaks the AC iine
{as shown), the other breaks the ACC line,

In the replaceable parts list thange the description of S1
to: Switch, ON/OFF, On page 3-1 Figure 3-1 change
reference point 1 to: LINE SWITCH ind change NOTE 1
to: Push line switch to turn on supply.
P CHANGE 16:
In the replaceable parts Iist change Terminal Strip (sdded in
Change 15} to HP Part No, 0360-0011,

P ERrRATA
fn the replaceable parts 1ist and on
the schematic, change the variable
resistors R114 and R116 to 20kQ Iw
HP Part No. 2100-0558.
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