Errata
Title & Document Type: 6207B DC Power Supply Operating and Service Manual
Manual Part Number: 06207-90003

Revision Date: August 1970

About this Manual

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

HP References in this Manual

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

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

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

product information on the Agilent Test & Measurement website:

www.agilent.com

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

Agilent Technologies
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o o SECTIONI .y

' GENERAL INFORMATION : - S

t 1-1 DESCRIPTION - knob control of the total output current from a [
L S , "master" supply. _ Lo

Y 1-2 This.power supply (see cover}is completely e, puto-Tracking. The power supply may be

| transistorized and suitable for either bench or rack i used as a "master" supply, having control over one . !
' operation, Itisa compact, well-regulated, Con- " (or move} "slave" supplies that furnish varlous volt- . :
4 - stant Voltage/Constant Current supply that will fur- ages for a system, v

L nlsh full, rated output voltage at the maximum rated

\ output curtent or ¢can be continuously adjusted 1-6 SPECIFICATIONS L .
. throughoit the'output renge, "'he front panel CUR=- ‘ .
' \REN'I‘ controls can be used to'establish the output 17 Detailed speclflcatlo-ts for the power supply
- leurrent:lmit (overload or short circuit) when the are glven in Table 1-1. ;

_ aupply is user.! asfa'constant vol'age source and thé : o i
' ' VOLTAGE control rsan: be used to establish the volt- 1-8 OPTIONS : -

q\ge limit, (celling) when the supply Is used as a = {
. nstant current gource, The supply will automati- 1-9 Options are fa~tory modifications of a stan- i
‘,’ _cal[y crossover from constant voliage to constant dard instrument thac are re-uested by the customer, -
urzent operathn and vlce versa If the output cur~ The following oncions are available for the instru- o -
ren! or voltage exceeds these p'eset limits. me~t covered by ti.is manua!, Where necessary, de- ;
; tailed coverage of the optlons is Included through~-
o 1-’*3 The power supply has both front and rear ter- out the manual, .
i minals, Either the positive, or negative output ter- - ‘ i
“minal may be grounded or the power supply can be Optlon No. Description -
operated floating at up to a maximum of 300 Volts 08 Current 10-Turn Pot; A single control

' off ground, ',!: ' I _ _ " that replaces both coarse and fine cur- o

rent controls and Improves output set-

: 1-4 A :!lngld'méter is used to measure either out

T L © tabillgy. =
. ' put voltage or output current in one of two ranges.’ :
The voltage ‘or current ranges are selected by a i 13 Three Digit Graduateu Decadlal Volt- )
’ ‘ MBTBR swltch on the front panel, ' : ' age Control: Conitrol thet replaces 10- i
‘ 1 turn voltage control permitting accurate i
1~5 Bam\.\' Strlo terminals located at the rear of ' resettability, I
_ - the unit alloyr ease In adapting to the raany opera- ‘ 14 “nree Ligit Graduated Decadla‘ Cur- / 1 .
ilonal capabilities of the power supply, A brief : rent Control: Control that replaces ) R
description of these capabilities 15 given below: coarse and fine current controls permit-. b
a. Remote Programming, The power supply ting nccurate resettability, . '

may be programmed from a remote location by means

of an externgl voltage source or resistance, :
'b. Remote Sensing. ' The degradation in reg-

ulation which would occur at the load because of

the voltage drop in the load leads czn be reduced

28 . 230Vac Single Phase Input: Supply as
* normally shipped is wired for 115Vac
input, Option 28 conslists of reconnect-
ing the Input transformer for 230Vac

= by using the power supply In the remote sensing operation. =
~ mode of operation. ‘ _
‘e, Serles ard Auto-Serles Qperation. . Power L o =
' supplies may ke usaa in series when a higher out- 1'19 ACCESSORIES i -
put voltage .8 reqgvired in the voltage mode of oper- ' ~ ' *
_ atlon or when gr-.at s voltage compliance 1s required 1-11 The accessories lls*ed in the following chart o -
_ 'fn the constant cursont mode of opesation, Auto- may ke ordered with the power supply or separately —
= Serles operaiion permits one knob control of the from your local Hewlett-Packard fleld sales office L
total output voltage from & "master” supply. {refer to list at rear of manual for addresses).
d.: Parallel and Auto-Paralle! Operation, The ‘ ‘ ‘ .
powe: supply may be operated in parallel with a & Part No. . Description -
h similar unit when greater output current capaki'ity Co5 B" Black Handle that can be attached ‘ 5|"|
is required, Auto~Parallel operation permits one to side of :supply. alll
| -
-‘ 1”1 N L ’
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ﬁ' Part No, Deascription
1451374  Rack Kit for mounting.one 33" high
supply. (Refar to Section II for details.)
1145234 Rack Kit for mountlng two 34 high

supplies, (Refer to Sectlon II for de-
taile.} a

!

112 INSTRUMENT IDENTIFICATION |

1-13 Heulett-Packard power supplles are Identified
by a three-part serial number tag. The first part is
the power supply model number, The second part
1s the serial number prefix, which consists of a

‘ number-letter combination that denotes the date of

a significantdesign change. The number designates

the year, and the letter A through L designates the
month, January through December, respectively,

QH‘?H‘?P!Cﬁrﬁ’ﬁim R

1 |Jf| "I‘

PUIE Dl i

with "[" .omitted, The third part is the power supply
serial number, ‘

* 1-14 If the serial number prefix on your'power stp-

ply does not agree with the prefix on the title page
of this manual, change sheets are included to up-
date the manual, Where applicabla, backdating
information is given'ln an. appendlx at the rear of
the manual,

1-15 ORDERING ADDITIONAL MANUALS |

1-16 One mapual is shipped with each power sup-
ply. Additional manuals may be purchascd from
your local Hewlutt~Packard field office {see list at
rear of this manual for addresses). Specify the
model number, serial number preflx, and ¢ pert
number provided on the title page,
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.. 'Table 1-1.

Specliications

INPUT: .
115Vnc& 10%, 48- 63Hz. _ i

‘OUTPUT: .
0-160 Volts @ 0-0,2 Amperes.

LOAD REGULATION'
Constant Voltage ~ Less than 0.02% + 2mV for a
full load to no load change in output current,
Constant Current - Less than 200pA for @ zero
to maximum change in output voltage.

LINE REGULATION;
Constant Voltage - Less than 0,02% + 2niV for
any line voltage change within the input rating.
Constant Current - Less than 200pA for any line
voltage change within the Input rating.

RIPPLE AND NOISE:
. Constant Voltage - Less than 500pV ¢ms /40mV
peak-to~-peak. .

Constant Current - Less than 200pA rms,

TEMPERATURE RANGES:
Operating: 0 to 559C. Storage; ~40 to +75°C,

TEMPERATURE COFFFICIENT:

Constant Voltage - Less than 0,02% + 1mV per
degree centigrade.

Constant Current - Less than 0,02% + 150pA per
degree centigrade, ,

STABILITY: : '

Constant Voltage ~ Less than 0.10% + 5mV total
drift for 8 hours after an initfal warmup time of
3" minutes at constant ambient, constant iine
voltage, and constant load.

Constant Current - Less than 0,10% + 750pA
total drift for 8 hours after an Initlal warmup
time of 30 minutes at constant amblent, constant
line voltage, and constant load.

INTERNAL IMPEDANCE AS A CONSTANT VOLT—
AGE SQURCE:

Less than 0.02A from dc to 1KHz.

Less than 0.5a from 1KHz to 100KHz,

Less than 3.0a from 100KHz to 1MHz,

TRANSIENT RECOVERY TIME: |
Less than 50psec for output recovery to within
10mV following a full load current change in the
" output.

OVERLOAD PROTEG ION:
A contlnuously acting constant current circult

- protects the power supply for all overloads in-

cluding a direct short placed across the terminalg
In constant voltage operation. The constant
voltage circuit limits the output voltage in the
constant cui.'ent mode of operation,

METER:

The front panel meter can be used as elther a
0-20 or 0-200 Volt voltmeter or ag a 0-24 or
0-240mA ammeter, fi

QUTPUT CONTROLS:
Ten-turn voltage control and coarse and fine

" current controls are provided on the front panel.

OUTPUT TERMINALS:

Three "five-way" output posts are provided on
the front panel and an output terminal strip is
located on the rear of the chassis. All power
supply output terminals are isolated from the
chassis and either the positive or negative ter-
minal may pe connected to the chassis through a
-separate ground termlnal located on the cutput
terminal strip.

ERROR SENSING:

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

REMOTE RESISTANCE PROGRAMMING:

Constant Voltage -300n/V, Accuracy: 1%,
Constant Current - 75Kn/A. Accuracy: 10%.

REMOTE VOLTAGE PROGRAMMING:
Constant Voltage - 1V/V. |Accuracy: 1%.
Constant Current - ,75V/. 1A, Accuracy: 10%.

COOLING: |
Convection cooling is employed. The supply

has no moving parts,
!

,SIZE:

31" H x 12-5/8" D x 81" W, Two of the urt;
can be mounted slde by side in a standard 19
rack panel,

18 llbs. shipping.

WEIGHT: 13 1bs, net,

b
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SECTIONN
INSTALLATION

2-1 [NITIAL INSPEGCTION

2-2  Befcre shipment, this instrument was 1nspecfed :

and found to be free of mechanical and electrical
defects, As soon as the Instrument {8 unpacked,

‘inspect for any damage that may have occurred in

transit, Save all packing materials until the in-
spection Is completed, '1f damage {5 found, file a
claim with the carrier a5 soon 8s possible,
Hewlett-Packard Sales and Service Office should be
notitled, ; '

2«3 MECHANICAL CHECK

2-4 This cheék should confirm that there are no
broken knoks or connectors, that the cabinet and
panel surfaces are free of dents and scratches,
and that the mater is not scratched or cracked.

i
;

,2~5 ELECTRICAL CHECK

2-6 The instrument should be checked against its
electrical specifications. Sectlon V includes an

_"in-cabinet” performance check to verify proper in-

strument operrtlon.
2-7 INSTALLATION

2-8 - The instrument is shipped ready for bench
operation, It is necessary only to connect the in-

strument to a source of power and it is ready for .
operatlon. ' :

2-9' LOCATION

b

i t
2~10 This Instrument I3 air cooled, Sufficient
space should be'allotted so that a frie flow of cool-
ing alr zan reach the sides and rear of the Instru-
ment when it is in operation. It should be used in
an area where the ambient temperature does.not ex-
ceed 569C,

2-11 OV"TLINE DIAGRAM

2-12 Figure 2-1 is a diagram showing the outline
dimensions of thls unit, ‘

2-13 RACK MOU[\TING

2-14 This instrument may be rack mounted in a
standard 19 inch rack panel either alongside a sim-
ilar unit or by itself. Figures 2-2 and 2-3 show
howl both types of installations are sccomplished,

2-1
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Figure 2-1,

t

+ 2-15 To mou,it two units side-by-side, proceed as

follows-
a. Remove the four screws from the front

" panels of both units,

b. Slide rack mounting ears between the
front panel and case of each unit,
c.  Slide combining strip between the front

" panels and cases of the two units,

. d. After fastening rear portions of units to-
gether using the bolt, nut, and spacer, replace
panel screws, |

2-16 To mount 2 single unit in the rack panel, pro-
ceed as follows:

a. Bolt rack mounting ears, combining straps,
and angte brackets to each side of center spacing
panels, Angle brackets. are placed behind combin-

ing straps as shown in Figure 2-3.

b. Remove four screws fiom front panel of unit.

[ L [ ]

Outline Diagram ' |

ET | "

TR d
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! i
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* 5TRIP
3 . :
i

. ¢, Blide combining strips between front
panel and case of unltl.

4
|

Figm"e 2-3, Rack Mecunting, One Unit

i
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d. Bolt anole brackets to front sides of case
and replace front panel screws,
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2-17 INPUT POWER REQUIREMENTS

2-18 This power supply may be operated from
either a nominal 115 Volt or 230 Volt, 48-63Hz
power source, The unit, as shipped from the fac-
tory, is wired for 115 Volt operation. The input
power required when operated from a 115 Volt, 60
Hertz power source at full load is 60 Watts and
1,0 Ampere, :

@,

@

FUSE
1118

TRANSFORMER PRIMARY
CONNECTED FOR
1I3VOLT QPERATION

)

. NOTE: CONNECTIONS BETW2EN

50 B3, 546853, ARE MADE
WITH CUPPER QN THE PRINTED
CIRCUIT BOAAD, THESE
CONNECTIONS MUST BE
REMOVED FOR 230V
QPERATION, THE CONNECTIONS
ON THE PRINTED CISCUIT
GOARD MUST BE AROKEN AND
A SEPARATE ELTERANAL
CONMECTION MADE BCTWEEN
POINTS 50 & %3,

T

TRANSFORMER PRINARY | =
CONNECTED FOR :
230 VOLT QPERATION ’

'Figure 2-4, Primpry Gonnections |

2-19 CONNEGTIONS FOR 230 VOLT QPERATION
{Figure 2-4)

2-20 Normally, the two primary windings of the in-
put tranrformer are connected in parallel for opera-
tion from 115V source, To convert the power supply
to operation from a 230V source, the power trans~
former windings are connected in series as follows:

a, Unplug the line cord and remove top and
bottom covers from unit,

b, Break the copper between 54 and 55 and

8lso between 50 and 51 on the vrinted circuit board,

2-3

These are shown in Figure 2-4 and are labeled on
copper side of printed circrit board and on schematlc.
c. Add strap between 50 and 5§,
d. Replace existing fuse with') Ampere, 230~
Volt fuse. Return unit to case and operate normally,

2-21 POWER CABLE

2-22 To protect operating personnel, the National
Electrical Manufacturers’ Assoclation (NEMA) recom-
mends that the instrument panel and cabinet be
grounded, This instrument is equipped with » three
conductor power cable, The third conductor is the
ground conductor and when the cable 1s plugged into
anappropriatereceptacle, the instrument is grounded.
The offset pin on the power cable three—prong con~ !
nector is the ground ronnection,

2-23 To preserve th 2 protection feature whon oper-
ating the instrumen'. &rom & two-contact outiet, use
a three-prong to t*vo-nrong adapter and connect the
green lead on th': adapter to ground.

2-24 REPACKAGING FOR SHIPMENT

2-25 To insure safe shipment of the instrument, It
is recommnanded that the package designed for the
Instrument be used. The original packaging material
is reusable. If itis not avallable, contact your local
Hewlett-Packard field office to obtain the materials,
This office will also furnish the addiess of the near-
est service office to which the Instrument can be
shipped. Be sure to attach a tag to the Instrument
which specifies the owner, model number, full serial
number, and service required, or o brief description
of the trouble,




SRR | ~ SECTION W .

oo §0 . :
-

3-1 TURN-ON CHECK-OUT PROCEOURE

Figure 3-1, Front Panel Controls and Indicators
2-2 'rhe {ollowing procedure descrlbes the use of
t"le front panel controlg and indicators and ensures
“hat the supply is operational {see Figurc 3~1):
a. Set AC Power Switch (1)to ON.

"' b, Obssgrve that Pllot goas.on.

. ¢, Set Meter Switch to desired voltage
range, , n'

d. ndjust coarge and fine'Voltage Controls
Ountil desimd output voltage I5 indicated on
Meter, . !

e. Short circuit ouatput termlnuIS‘ set meter

switch to desired cusent range and adjust Current

Controls for desired output current. "
f. Remove short,and connect load to ocutput
terminals (Front or Rear),

3-3 OPERATING MODES

3-4 The power supply {s designed so that its
mode of operation can be selected by making strap-
Ping connections between particular terminals on
the terminal strip at the rear of the power supply.
The terminal designations are stenciled inwhiteon
the power supply above thelr respective terminals,
Although the strapping patterns illustrated {n this
sectlon show the positive terminal grounded, the
operator can ground either terminal or operate the
power supply up to 300Vdc off ground {floating), The
following paragraphs describe the procedures for
utilizing the various operational capabilities of the

3~1
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~ OPERATING INSTRUCTIONS

power supply. A more theoriflcal description con-

cerning the operational features of this supply is
contained ‘in Application Note 90 and in various
Tech. Letters, Copies of these can be obtained
from your lo¢al Hewlett-Packard field offlce,

3-5 NORMAL OPERATING MODE

3-6_ The power .upply Is normally shipped with its
rear terminal strapping connections arranged for
Constant Voltage/Consta nt Current, local sensing,
local programmlng. single unit mode of operation.
This strapping pattern Is 1llustrated in Figure 3-2,
The operator selects, either a constant voltage or a
constant current output using the front panel con~
trols (local programming, no strapping changes are
necessary),

A% A2 A) Ad AS A6 AT AB A9 ~5 = GND + +5 AIO
[o]e]o alelelzlel2laiele
o Aed d
i
o ' AL
. ) 1
MONITORING
PlOINTS
IR
Figure 3-2,

Normal Strapping Pattern

i L %

KL 7 CO,NSTANT VOLTAGB L
e

3-8 To seleﬁt & crnstam voitegu output, proceed

as follows:

&, Turn-on power supply and adjust VOLTAGE
controls for desired output voltage {output terminals
open).

b, Short output terminals and adjust CURRENT
controls for maximum output current allowahle (cur-
rent liit), as determined by load conditions. If a
load change causes the current limit to be exceeded,
the power supply will automatically crossover to
constant current output ut the preset current Limit
and the output voltage will drop proportionately. In
setting the current limit, allowance must be made
for high peak current which can cause unwanted
cross-over, [(Refer to Paragraph 3-48.) ‘

1
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3-3 CONSTANT GCURREN? -

3-10 To select 8 constant current output. proceed
as follows: -

a. Short out.,ut *qrmlnals and edjust CURRENT
contrels for desired output current. j

b. Open output terminals and adjust VOLTAGB
. coptrols for maximum output voltage allowable
~ (voltage limit), as determinéd by load rondttlons.
If a lead ohnnge causes the voltage limit to be ex~

ceeded, the power supply will automatically cross-

| otrer to constant voltage output at the preset volt-
age limit and the output current will drop propor-
- tionately, ' In setting the voltage Iimit, allowance

., must be made for high peak voltages which can cause
unwanted crossover. (Refer to Parag'aph 3-48.) '

3-11 CONNEC‘I‘ING LOAD b,

3- 12 Each load should be connected to the power
suppiy output terminals using separate pairs of
connecting wires, This will minimize mutual cou-
pling effects between loads and'wlil retain full ad-
vantage of the low output impedance of the power
supply. Each pair of counecting wires should be as
shori as possible and twisted or shielded to reduce’
~noise pickup, (If shield {5 used, connect one end
'to power supply ground terminal and leave the other
end unconnected ) i

3~13 If load conslderations require that the joutput
power distribution terminals be remotely located

. from the power supply, then the power aupply* output
“verminals should be connected to the remote distri-
builon terminals via'a pair of twisted or shielded

' wires and each load separately connected to the
remote distribution terminals, For this case, remote
sensing shculd be used (Paragraph 3~31}. '

3-14 OPERATICN BEYOND NORMAL RATED OUTPUT
: [ S I

3-15 The shaded area on the front panel meter
face 1ndlcates the amount of output voltage or cur~
rent that is available in excess of the normal rated
ocutput, Althotlgh the supply can be operated in

" this shaded reglon without being damaged, it can-
not be iguaranteed to meet all of its performance
spacifications, \Ganerally when operating the sup-
ply in this manner, the'sutput {5 unstable when a
load is connected, Howsver, if the line voitage is
maintained above its nominal, value, the supply will
probably operate within the specifications above
the rated output,

13-16 GFTIONAL OPERATING MODES

3-17 REMOTE PROGRAMMING, CONSTANT
VOLTAGE

3-18 'The constant mltaoe output of the power sup-
ply can be programmed (controlled) from a remote
location if required, Either a resistance or voltage

. 'cording to the following procedures. ,

MI.I il 1 . TR T I ] e 0 e bl hh“""

I
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source can be used ‘or the programmlng devlce. The
wires connecting the programming terminals of the
supply to the remote programming device should be
twisted or shielded to reduce noise plck-up. The '
VOLTAGE contraion the front panel is disabled ao-

3 19 eslstanoe Progrémming ;gigure: -3! In thls'

mode, the output voltage will vary at a rate deter~
mined by the rrogramming coefficlent — 300 ohms

per Volt {i.e. the output voltage will {ncrea se 1Volt
for cach 300 ohms sdded In series with programmirg
terminals), The programming accuracy is 1% of the
programmed value, If greater programming occuracy
18 required, It may be achieved by ohanglng resis-
tor R13 (see Paragraph 5-79). 1 : !

]

& A2 A3 A4 AS AS AT AB AB -5 — GND + +5 A1

PAUGRAMMING
AT®ISTOR

Re

Remote Resistance Programmlnq
(Constant Voltage)

Figure 3-1,

H

3-20 The output voltage of the power supply should
be zero Volts +20 millivolts when zero ohms Is con-
nected across the programming terminals, If 8 zero

 ohm voltage closer than this is raquired, it may be

achieved by changing resistor R6 or R8 as descrlbed
ln Paragraph 5-77.

3-21 To maintain the stabl'ltty and tamﬂerature co~

 efficlent of the power supply, use programming re-

sistcrs that have stable, Y$w noise, and low temper~

. ature {less than 30ppm pet fc:lergreue centigrade) char-

acteristics, A switch can he used In conjunction
with various resistance values in order to obtaln )
discrete output voltages, The switch should have
make-before-break contacts to avold momentarily
opening the programming terminals during the
switching interval,

.3-22 Vcltage Programming (Figure 3-4). Employ the

strapping.pattern shown on Figure 3~4 for voltage
programming. In this mode, the output voltage will
vary in a 1 to 1 ratio with the programming voltage
(reference voltage) and the load on the programming
voltage source will not exceed 25 microamperes,
The programming accuracy is 1% of the programmed
voltage,
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Figure 3-4, Remote Voltage Programmirig
(Constant Voltage):
) }
]
3- 23 The impedance (Ry) looklng into the external
programming voltage source shou;d be approxlmate-

. ly 1000 chms if the temperature and stabllity spec-

ifications of the power supply are iv be maintained,

', "3-724 Methuds of voitndeeprogrammlnq with gain

aré dir “issed in Application Note 30 Power Supply
Handilc,oK; . '.iulable at no charge fronl your local

" Hewlett-: Packard Sales Oifice. "

'l
3-25 RBMOTE PROGRAMMING. COUNSTANT
" CURRENT

* 3-26 Either a resistance or a voltage source can

be ised to control the constant current output of

.the supply. The CURRENT controls on the front

panel are disabled according to the following pro-
cedures.

3-27 Adesistance Programming (Fiqure 3-5). In this
mode, the output current varies at a rate determined
by the programming coefficient -~ 75K chms per Amp
for Model 62078, and 150K ohms per Amp for Model
6209B. The programining accuracy is 10% of the
programmed current., If greater prongmmlng accu-
racy is required, it may be achieved by changing
resistor R19 (see Paragraph 5-82),

3-28 .Use stable, low noise, low temperature coef-

Al A2 A3 A4 AS AE AT AB A9 ~5 ~ GND + +5 AID ’

glelelzioizielale

PROGRAMMING I Ry
RESISTOR

Remote Resistance Programming

Figure 3-5.
’ {Constant Current)

3-3

ol W Iikia 1 L

ficient (less than 30ppm/°C) programming resistors
tomaintain the power supply tempersture coefficient:
and stabllity specifications, A switch may be used
to set discrete values of output current, A make-
before-break type of switch sirould he used ~ince
the output’ current will exteed the maximum ra ing
of the power supply If the switch contacts open
during the switching interval, -

CAUTION--

If the programming terminals (Al end Ad)
should open at any time luring this
mode, the output current will rise to a
value that may damage the power sup-
ply and/or the load. Toavold this pos-
sibility, connect & 15K 12gistor across
the programming terminals and in paral-
lel with 8 remote proJramming resistor,
Like the programming resistor, the 15K
resistor should be of the low noise, low
tempernture coefficlent type.

3-29 Voltage Programming (Figure 3-6). In this
mode, the output current will vary linearly with
changes in the programming veltage, The program-
ming voltage should not exceed 1.8 Volts. Voltage
in excess of 1.8 Volts will result in excessive power
dissipation in the instrument and possible damage,

Al A2 A A4 AS A§ A7 AB A9 =5 ~ 'OND + +5 AIO
[olo|2l2lel2lalplelal2l2l2l0l0l
\ L A w g - .
Ry ' | I o
B —t s : ‘
REFERENCE Ry
VOLTAGE :
il .
kPi‘gure 3-6. Remote Voltage Progromming -

{Constant Current}

3-30 The output current for Model 6207B supplies
will be the programming voltage divided by 7.50hms,
For Mode! 62098 supplies, it will be the program-
ming voltage divided by 15 ohms, The current re-
quired from the voltage source will be less than 25
microamperes, The Impedance (Ry) as seen looking
into the programming voitage source should be ap-~
proximately 500 chms if the temperature coefficient
and stabllity specifications of the power supply are

to be maintained, The programming accumcy is 104"

of the programmed current.
3-31 REMOTE SENSING (See Figure 3-7) _
3-32 Remote sensing is used to malntaln'good reg-
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ulation at the load and reduce the degrada_tion of
regulation which would occur due to the voltage:
drop in the leads between the power supply and the
load, -Remote sensing 1s accomplished by utilizing
‘the strapping pattern shown in Figure 3-7. The
" power supply should be turned off before changing
strarping patterns, The leads from the +5 terminals
to the load will carry less than 10 milllamperes of
current, and it is not required that these leads ke
as heavy as the load leads. However, they must
be twisted or shielded to minimize nolse rick-up.

Al A2 AN A% A5 A6 A7 AB A9 -5 -~ GND + +%5 AJ0

o|o[9|2|212|2]2i22]2 o

T UyJ | - —

Figure 3|—7i Remote Sensing

-=-CAUTION

‘ Observe polarity when connecting the
'sensing leads to the load, |

3-33 For reasonable load lead lengths, remote sen~
sing greatly improves the performance of the supply.
However, if the load Is located a considerable dis~
tance from the supply, added precautions must be
observed to obtain satisfactory operation, Notlce
that the voltage drop in the load leads subtracts

_directly from the avallable output voltage and also
reduces the amplitude of the feedback error signals
that arc developed within the unit, Because of
these factors it ls recommended that the drop in
each load lead not exceed 1 Volt. If a larger drop
must be tolerated, please consult a Huwletl-l ackard
Sales Engineer,

NOTE

Due to the voltage drop in the load
leads, it Inay be necessary to readjust
the current limit in the remote sensing
mode.,

3-34 Another factor that must be considered is the
:inductance of long load leads which could affect
thé stabilily of the feedback loop and cause oscil-

3-4

a ‘
lation. Inthese cases, it Is recommended that the
output capacitor (C20) be physically removed from
the power supply and placed across the load termi~
nals, | i

3-35 Although the strapping patterns shown in
Figures 3-3 through 3-6 employ local sensing, note

that it'is posslble to operate a power supply simul-

taneocusly in the remote sensing and Constant Yolt-
age/Constant Current remote programming modes,
3-36 SERIES OPERATION '
i ‘

3-37 Normal Serles Connections (Figure 3-8). Two
or mdre power supplies can be operated in series to
obtain a higher voltsge than that available from a
single supply. When this connection Is used, the

output voitage Is the sum of the voltages of the in-

dividual supplies, Each of the Individual supplles
must be adjusted in order to obtain the total output
volts.ge, The power supply contains a protective
diode connected internally across the output which
protects the supply if one power supply is turned
off while its series partner(s) is on.

Al A2 A} A4 A5 A6 A7 AB A -5 = GND + 1 5.AI0

ololelglelzlglgl2lzlplal

uf

R B

Al AZ AY A4 AS A6 AT AB A9 -5 = GNO + +5 AIO

Normal Serius

/
3-38 Auto-Series Connections (Figure 3-9). The
Auto-Series configuration is used when it is desir-
able to have the ontput voltage off each of the serles
connected supplies vary in accordance with the set-
ting of & control unit. The control unit is called the
master; the controlled ualts aré called slaves, At
maximum output voltage, the voltage of the slaves
is determined by the setting of the front panel VOLT-
AGE control on the master. ‘The master supply must

Flgure 3-8,

‘be the most positive supply of the serles, The out-

put CURRENT controls of all serles units are opera-
tive and the current limit (s equal to the lowest con-
trol setting. T{ any output CURRENT controls are set
too low, automatic crossover to constant current
operation will nceur and the nutput voltage will drop.
Remote sensit.3 and programming can be used; how-
ever, the strapping arrangements shown intheappli-
cable figures show local sensing and programming,
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A B E R R AR

A AZ A A4 AD A6 ATW\AB AS =5 = \GND + /45 A0
SLAVE NO.2

Figure 3-9, Auto-Series, Two and Three Un'ts

3-39 Inorder to maintain the temperature coeffi-
clent and stability specifications of the power sup-
ply, the external resistors {(Rx) shown in Flgure 3-9
should be stable, low nolse, low temperature coef-
ficient (less than 30ppm per degree centigrade) re-
sistors, The value of each resistor 1s dependant on
the maximum voltage rating of the "master" supply.
The value of Ry is this voltage divided by the volt-
age programming current of the slave supply (1/Kp
where Kp Is the voltage programming coefficient).
The voltage contribution of the slave is determined
by its voltage control setting.

3-40 When the center tap of an Auto~Series combi-
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- nation is grounded, coord!nat'ed posltl\?e and hega—
- tive voltages result, This technique is commonly
" referred to as "rubber-banding" and an externsal ref-

erence source may be employed if desired. Any:
change In the internal or external reference source
{e.g, drift, ripple) will cause an equal percentage
change in the outputs of both the master and slave
supplies. This feature can be of considerable use

.in analogue computer and other applications, where

the load requires a positive and a negative power
supply and is less susceptible to an output voltage
change occurring simultaneously in both supplies
than to a change in either supply alone, '

3-41, PARALLEL OPERATION

3-42 Normal Parallel Connections (Figure 3-.0}.

Two or more nower supplies can be connected In
parallel to obtaln a total output currgnt greater than
that available from one power supply. The total
output current is the sum of the output currents of
the Individual power supplies, The output CURRENT
controls of each power supply can be separately
set. The output voltage co:*tnls of one power sup-~

. ply should be set to the desired output voltage; the

other power supply should be set for a slightly larger
output voltage. The supply set to the lower output
voltage will act as a constant voltage source; the
supply set to the higher output will art as a con~
stant current source, dropping its output voltage
until it equals that of the other supply. The con-
stant voltage source will deliver only that fraction
of its total rated output current which I8 necessary
to fulfill the total current demand.

i

Al A2 ) A4 AS A6 A7 AB A9 -5 - GND + +5 AI0

ololelzlolalplpl2laiplolplRie

abhiAm

)

et Rt

Al A2 A3 A4 AD AG AT AB A9 -5 i; GND + +35 a0

!

Figure 3-10, . Norma{ barallel

3-43 Auto-Parallel, The strapping patterns for
Auto-Parallel operatlon of two and three power sup-
plies are shown In Flgure 3-11. Auto-Parallel oper-
atior permits -equal current sharing under all load

. conditions, and allows complete control of output

current from one master power supply. The output
current of each slave is approximately equal to the
master's. Because the output current controls of
each slave are operative, they should ba set to
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f‘lgpre 3-11. Auto-Parallel, Two and Three Units

Figure 3~12,' Auto-Tracking, Two and Three Units

§

maximum to avoid having the slave revert to con- , :

stant current operation; this would occur if the and Ry) and the voltage control of the slave supply,
master output current setting exceed-d the sluve's, Rp where: Eg= Ep+ Rp/(Rx + Rp). Turn-on and

' turn-off of the power supplies is controlled by the
3-44 AUTO-TRACKING OPERATION (iee Fisure 3-12) master. Remote sensing and programming can be
: used; although the strapping patterns for these

3-45 The Auto-Tracking config'wratlon is used when modes show only local sensing and programming,

it 18 necessary that several different voltages re- In order to maintaln the temperature coefficient and
ferred to a common hus, vary in proportion to the stability specifications of the power supply, the ex-
setting of a particular instrument (the control or external reststors chould be stable, low nolse, low
master), A fraction of the master's output voltage temperature (less than 30ppm per °C} resistors,

is fed to the comparison amplifier of the slave sup- .
ply, thus controlling the slave's output, The mas- . 3-47 SPECIAL OPERAVING CONSIDERATIONS
ter must have the largest output voltage of any pow-
er supply in the group {must be the most positive 3-48 PULSE LOADING
supply in the example shown on Figure 3-12), '

' b 3-49 The power supply will automatically cross
3-46 The output voltage of the slave is a percent- over from conegtant voltage to constant current oper-
age of the master's output voltage, and is deter- atlon, or the reverze, in response to an increase
mined by the voltage divider consisting of Ry {or Ry {over the preset limit) in the output current or volt-

www.valuetronics.com




age, respectively, A hough the preset limit may
be set higher than the uverage output current or |
voltage. high peak currents or voltages (as vccur
in pulse loading) may exreed the preset limit and
cause crossover to occur, If this crossover limit-
ing 's not desired, set the preset limit Tor the peak
requirement and not the: sverage .

3-50 OUTPUT CAPACITANGE'

3-51 An intemal"capacitdr {C20), connected across

the output terminals of the power supply, helps to
supply high-current pulses of short duration during
constantwoltage operation. Any capaclitance added
extemally will improve the pulse current capabllity,
but will decrease the safety provided by the con-
stant current circuit. A high-current pulse may.
damage load components before the average output
current ie Iarge enough to cause the constant cur-
rent clrcuit to operate.

3~52 The effects of the output capacitor during
constant current operation are as follows:
" a. The output impedance of the power supply
decreases with increasing frequency.
b. The recovery time of the cutput voltage ls
longer for load resistance changes. \
" ¢. A large surge current causing a high Fuw-

3-7
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er dissipation in the load occurs when the load re-
sistance {8 reduced rapidly. ;

3-53 'REV'ERSE VOLTAGE LOADING

3-54 A diode (CR34) is connected across the output
terminals, Under notmel operating conditions, the
diode 1s reverse biased {anade connected to nega-

tive terminal), If @ reverse voltage is applied to the '

output terminals {positive voltage applled to nega-
tive terminal), the diode will conduct, shunting cur-
rent across the output temminale and limiting the :
voltage to the forward voitage drop of the dlode.
This diode protects the serles transistors and the
autput electrolytrc capacltors,

3-55 REVERSE CURRENT LOADING

3-56 Active loads connected to the power supply
may actually'dellver a reverse current to the power
supply during a portion of its operating <ycle. 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 avoid
these effects, it.1s necessery to preload the supply
with a dummy load resistor so that the power supply
delivers current thmugh the entire operating cycle
of the load device,

1
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Figure 4-1,

i

4-1 OVERALL BLOCK DIAGRAM DISCUSSION

4-2 The m2jor circuits of the power supply are
shown on the overall block diagram of Figure 4-1,
The ac input voltage is first rectified and applied
to the preregulator SCR which operates in conjunc-
tion with the SCR control circuit to form a feedback
loop. This preregulator feedback loop minimizes
the power dissipated by the series regulator by
keeping the voltage drop across the reguleiu at a
low and ¢anstant level,

4-3 To accomplish this, the SCR control circuit
Issues & phase adjusted firing pulse. to the SCR
once during each half cycle of the input ac, The
contro! circult continuously samples the output
voltage, the input line vd;tage {from T3), and the
voltage across the series’ regulator and, on the
basis of these Inputs, determines at what time ,
each firing pulse is generated, N

Overall Blook Diagram

4-4 The phase adjusted output of the SCR is ap-
plied to the series regulator which varies its con~
duction to provide a regulated voltage or currer® at
the output Ferminals. :

}
4~5 The'series regulator 15 part of another feed~
back loop which consists of the error and driver
amplifiers and the Constent Voltage/Constant Cur-
rent comparators. The series regulator feedback
loop provides fine and "fast” regulation of the out-
put while the preregulator feedback lcop hiundles
large, relatively slow, regulatlon demands.

4-6' 'The feedback slgnals that control the conduc-
tioh of the series regulator ore orlglnated within the

.cornstant voltage or constant cun'ent comparator,

Durlng constant voltage operation the constant volt-
age comparater continuously comperes the output
voltage of the supply with the drcp across the VOLT-
AGE controls. If these voltages are not equal, the
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comparator produces an amplified error signal which
is further emplified by the error amplifier and then
fed back to the series regulator in the correct phase
and amplitu*!e to counteract the difference, In this
manner, the constant voltage_ comparator helps (o
maintain 3 constant output voitage and also gener~
ates the "errof" signals necessary to set the output
voltage at the level that is established by the
VOLTAGE controls.

4-7 During constant current operation, the con-

stant current comparator detects any difference bo-

tween the voltage dropacross the current sampling
reslstor and the voltage across the CURRENT con-
trols. The voltage drop across the current sampling
resistor 18 directly proportional to the outpuit current
that flows through it, If the two Inputs to the com~
parator are momentarily unequal, an error signal Is

’ generated which alters the conduction of the series

regulator by the amount necessary to reduce the er-
ror voltage at the comparator Input to zero, Hence,
the IR drop across the current sampling resistor,
and therefore, the output current, iz mainta hcd at |
a constant value,

4-8 Since the constant voltage comparator tends
to achleve zero cutput Impedance and alters the
output current whenever the loadresistance changes,
while the constant current com parator cruses the
output impedance to be Infinite and changes the
putput voltage In response to any load reslstance
change,, it 18 obvious that the two comparison am-
plifiers cannot aperate simultaneously. For any
glven value of load rasistance, the power supply
must act either as a constant voltage source or ag
8 constant current source — it cannot ke both

4-9 Pigure 4-2 shows the ou:put characteristlc of
a Constant Voltage/Constant Current power supply.
With no load attached (RL = »), IoyuT = 0, and
EQyTt = ES, the front panel voltage control setting.
When o load resistance is applied to the output
termin_als"of the power supply, *the output cumrent
increases, whild the output voltage remains con-
stant; point D thus represents a typical constant

vo.tage operating point, Further decreases in load '

resistance are eccompanied by further increases in
Iogr with no chiangd in the output voltage until the
output current reaches Ig,, o value equal to the
front panel current control setting, At this point
the supply automatically changes its mode of oper-
ation and becomes a constant current source; still

~ Iurther decreases in the va_}tic of {oad resistance
. are accompanied by a drop:in the supply output

voltage with no accompenying change in the output
current value, 'With a short ¢ rcuit dcross the out-
pit load terminals, IQUT = S and E‘ou'r = (,

4-1¢ The "erossover value of load resistance can
be defined as Rg = Es/Is. Adjustment of the front

www.valuetronics.com.’
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Operating Locus of a CV/CC
Power Supply

Figure 4-2,

panel voltage and current controls permits tnis ;|
"crossover” resistance RC to he set to any desired
value from 0.to », If RL is greater than RC, the
.supply:is in constant voltage operation, wlulc i
Ry is less than Rg, the supply is in conate at cur-
rent operation, Y

. H ! 1
4-11 The turn-on control circuit is a long time
constant network which acialeves a gradual turn-on
characieristic. The slow {urn-on feature protects
the preregulator SCR's and the series regulator from
damage whlch might occur when power Is first ap-
plied to the unit. At turn~on, the control circult
and the serles regulator {via the error and driver
amplifiers). A short time after the unit is in opera~
tion, the Inhibit voltages are removed end the clir-
cuit ro longet ekercises any control over the opera-
tior of the supply,

4-12 The reference supply provides stable refer-
ence voltages which are us 1 by the constant voli-
age and current comparators .n the main power sup~
ply. Less critical operating voltages are obtained
from the blas supply.

4-13 DETAILED GIRCUIT ANALYSIo {Refer to
Schematic at Rear of Manual.)

4-14 PREREGULATOR AND CONTROL CIRCUIT

. I
4-15 The preregulator minimizes changes in the
power disslpated by the series regulator due to
output voltage, load current, or input line voltage

changes. Preregulatlon is accomplished by means

of a phase control circuit utilizing an SCR {CR35)

i
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' as tha swltchlng element. Tho BQR is Hred once o RRING  peser
during each half-cycle (8,33 milliseconds) of the . [, ¢’ TeiEsoD, SR
~rectified ac {see Figure 41-3), Notice that when the o '
£CR 18 flred at an eorly point durlng, the halfecycle .. | '

o the dc levil applied to the series rogulntor {s fairly 3

‘ * high, Wiien the SCR'is fired later durlng the cyclo, ;
‘the dc level 15 relatively law, ' } il
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- . ). ALL WAVEFORMS TAKEN AT, MAZINUM RATED )
OUTPUT VOLTAGE ‘WITH MO LOAD CONNECTED.

2 4COPE DC COUPLED AND REFERENCED YO
INBOAR{ SIDE OF CURRENY SAMPLING RESIST'JR
LEXCEPT FQOR FIRING PULSE -

|3 FOP CLARITY wavrronus ARE Kor, onnwu _
TO S5CALE ) T

~ ; o i ) co
Figure 4-4, Prezegulato: tl{onlrol' Circujt Wavofornzs
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S ‘ : 4=-18 The summat!on of the Input, signals reaults in
_ i Flgure 4-3 SCR Phoae Contro! Over DC Input Levc! . the generation of,o voltogc waveform slmilar to that
o : _ o . " shown,on Figure 4-4. The linear ramp portion of the

¥

o - 4 ; ' o wavefom staris at zero Volts (with no load connect-

4-16 The 8CR con‘.roi cl.rcult somplos the Input + *ed and at full rated,output voltage) and, when a
\ . line voltage,’ the output voltage, and the voltage ' cortain negative threshold voltage is reached, for~
IR across the serles transistor, It 'generates 8 firlng. word biases dlodes CR216 and CR17, The negative
' ' pulse, althe tlme required, 'to fire the SCR 50 that 'yoltage then Is coupled to the base of translstor
cy he voltage 8cross input. capacitor Ccl4 wul be ’ ' 218, Transistors Q16 and Q19 form 2 squarlng cir~
' mol Jained ct the desu’ed level. , v toult similar to a Schmitt trigger configuration, Ql8

P ' g Is conducting, prior to firing time, due to the posi=-
. 4=17 ;‘i‘he lnputs to thp control circult are olgebra- " tive blas connected Lo its base through R94, Tran-

! ically summed. acrous capaciior 'c22, MI' lnputs sistor Q19 Is cutoff at this time because Its base 1s
‘ contrlbu;e.to the time requﬁ‘ed to charga C22,: The + i connected dlirectly tn the collector of conducting
Input llna voltage is rectified by:CR9 and CR12, translstor Q18. When the negative threshold volt-
attenuated by, voltage divlder R100 and R101, ang " age s reached, transistor Q18 Is driven towards

applied to: ‘the summing point at TP56 via capacitor N ,cutoff and transistor Q19 begins to conduct, The

RN o7} Cepacitor, C23 is used for smoothlng purposes. collector voltage of Q19 decays very rapidly as
Resistor P92, connected bntWeen the minus output shown on ?Iguro 4-4, ‘The conductinn of Q19 allows
terminald and the summing polnt. furnishes a.volt- capacitor C17td dlscharge rapidly threiigh pulse
age drop which is proportional to the output voltage. transfornier T2 resulting In the SCR firing pulse

. Resistora R3) and R92 sample tha voltage acroas hown on the diagram, The firing pulse is relatively
V) ) the serles translator. 06. Reslstor R93 and capaci- narrow {about 10usec) because when Q19 reaches
. | tor C24 stabiljze th¢ control clrcuit feedbacdk loop, 'saturation the magnetic feld surroundlnq T2 col-
vy Resistors R97:uhd R99 are the source of an offset 'lapses drlvlng :he voltage In a negatlve djrection,
clirrent which varles with the output ‘curtent,’ This
, pffsét current sustains 8 negatlve rhnrglng current 4-19 Reset of the contro\ circult oceurs once every
fo ' tothe summing bapacltor ensurlng that tha SCR will 8.33 milliseconds when the rectifled ac voltage at
flre at low output voltages., ot _ ' TP65 recades to.a level at wruch dlode CR15 be-~
) I ; T
) ! ' ) 1 v ¢ )'
peyeoit ! . , 443 ol
, fay " ' A ) ;
0 ik o
s : S v ! »
l N =‘II‘-‘li: ) ". o ‘l..' - . S i g 1r_.
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comea Iorward bieged, 8uinming copacitor C22 is
1 then allowed to completely discharge through CR15,
e Diodes CR16 and CR17 become reverse blused at
reset and transistor Q18 reverts to Its "on" state.
Conseyuantly, Q19 18 turned off and capacitor G171
- chazges up through R96 at 8 compoaratively slow rate
- until the collector voltage of (19 reaches approxl-~
mately +16 Volts, The above sction causes tha

i ' small negative spike that appears ecross the wind-
B !ng of pulse transformer 'rz nt rcsat tlmo.

4-20 TURN-ON CONTROL cxacun*

4-21 This circult is a long time~constant network
which protects the 8CR and series regulator from

. porsible damage during turn-on, When the power
supply Is first turned on, C26 provides a poaitive |
voltage to the arode of CR19 which 1s connected to

' the base of Q3., Q3 invents this voltage and passes
it on to tho serles regulator vis Q4, The serles
regulator 1s thus turped off, until C26 becomes
sufficiently charged to reverse bias CRI19,

| i lﬂ‘-r In||

4-22 C26 initially passes 8 positive voltage to
the cathode of CR16, In the SCR control clrcult,

,  via R98 and R3S, This ensures that this diode is
reverae biased and that no firing pulses are gener~
ated until C26 is sufficiently charged to provide
the proper blas to CR16, CRI8 provides a discharge
path for C26 during turn~off, ,

4+23 Capacltor C26, dlode CR18, and resistor R96
form o long time constant network which achieves a
slow turn~-on characteristic, When the unit I8 flrst
turned on, C26 provides a positive voltage to the
cathode of CR16 to ensure that it is Intlally reverse
biased, After G26 becomes fully charged, the con-
trol circult is permitted to fire the SCR, Diode CR18
provides a discharge path for C26 when the unlt is

- turned~off,

TR T P Y

4-24 SERIES REGUIATOR

T

-1

4=25 The series regulator, (transistor Q6)} serves

" 'as the serles element, or pass transistor, which

1 provides precise and fast control of the output. The
conduction of Q6 is varled in accordance with feed-
back control signala obtained {rom driver Q4. Zener
diode VR3, connected across Q6 and RS54, protects

' the serles transistor if the output, terminals of the
v supply are shorted Reuaistor R81 limita the currert

i;  through VR3,

o el T w1

4-_25 'CONSTANT VOLTAGE COMPARATOR CIRCUIT :

4~27 The circuit consists of the programming re-
sistor (R10) and s differential amplifier stage (Q)
. and assoclated components), Transistor QI con-
' slsts of two silicon transistors housed in o single
package, The transistors have matched|¢hamcter-

AL B

o (L 1 U R L

istics mintmizing differential voltages due to mis~

_motchea stages, Moreover, drilt due to thermal

differentiels 18 minimized, since hoth transistors
operate ot cssentially the same temperature, .
]

4-28 The constant voltage comparator clrcuit con~
tinuously compares a fixed reference voltage with
a'pomon of the output voltage and, if a difference
exists, produces an error voltage whose amplitude
and phisse I8 micvortional to the difference, The
error outrut is fed back Lo the series requlator,
through OR gate diode CR3 and the mixer and driver
amplifiers. The error volitage changes the conduc-
tion of the verles regulator which, in turn, alters
the output vol'.age so that the dlfference between
the two Input'voltages applied to the diffevential
amplifier is reduced to zero. This action maintains
the output voltage constaht,

-29 Stage QIB of the differential amplifier is con-
nected to a common (+5)} potential through impedance
equalizing resistor R5, Resistor R6 and R8 are used
to zero bias the Iaput stage, offsstting minor base
to emitter volitage differences in Q1, The base of
Q1A 18 connected to & summing polnt (A6) at the
junction of the programming resistors and the cur-
rent pullout resistor R12, I[nstantaneous changes In

'the outpit (due to load varlations) or changes due to

the manipulation of R10, result In an Increase or
decrease in the summing point potential. QIA is
then made to conduct more or less, In accordance
with summing polnt voltage cha nge:. The resultant

~output "error” voltage is fed back to the series reg~

ulatyr via the remaining componenys of the feedback
loop: Resistor R1, in series with the base of QIA,
limits the current through the progrummlng reslstor
during rapid voltage turn-down, Dlodes CR} and
CR2 form a limiting network which prevents exces-
slve voltage excuralons from over driving stage Q1A
Capacitors C1 and C2, shunting the programming
resistor, increase the high [requency guln of the in-
put amplifier,

4-30 During constant voltage operation, the pro-
gramming current that flows through the programming
resistors (VOLTAGE controls) Is constant because
the value of shunt resistor R12 is factory selected
so that atl of the +6.2 Volt roference Is dropped
across R12 and R13, Linear constant voltage pro-
gramming is assured wlth a constant current flowing
through R10,

4-31 Main cutput capacitor C20, connecied ACross
the output terminals of the supply, stabilizes the
series regulator feedback loop when the normal
strapping pattern shown on the schematic 13 employ-
ed, Note that this copacitor can be removed to
avold output current surges or to increase the pro-
gramming speed of the supply. If C20 is removed,

.capacitor C19 serves to Insure loop stability,

o B Wl

 4-4 | '
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- 4-32 CONBSTANT CURRENT _COMPARJ\TOR CIRCUIT

4-33 This circuit Is simllar in appearanca and
operation to the constant voltarte comparator circuit,
It consists of the coarse and fine current program-
ming resistors (R16A and R16B), and a differential
amplifier stage (Q2 dnd aasoclated components),
Lika transistor Q1 in the voltage input circuit, Q2
consists of two transistors, having matched char~
acteristics, that are housed in a single package,

. 4-34 The constant current comparator circuit con~
tinuously compares a fixed reference voltage with
the voltage drop across the current sampling resis~
tor. If adifference exists, thediiferential amplitier
produces an "efror” voltage whici: 18 proportional to
this difference. The remaining components in the
feadback loop (amplifiers and series regulater) func-
tion to maintain thedropacross the current sampling
resistor, and consequently the output current, at o
constant value,

' 4-3% Stage (2B Is connected to +5 through Imped-
ance equalizing resistor 4.6, Resistors R25and R28
are used to zero blas the inout stage, ‘offsetting

" minor base to emitter voltage differences in Q2.
Instantaneous changes'lnoutput current on the posi~
tive ltne are felt ot the current summing point (ter-
minal AS) and, hence, the base of Q2A. Stage Q2ZA
varies its convhiction in accordance with the polar~
ity of the rrnange ot the summing point. The change
in Q2A's conduction also varies the conductien of
Q2E due to the coupling effects of the common emit~
ter renistor, R22. The error voltage s taken from

“the cullector Q2B and ultimately varies the conduc-
tion of the series regnlator,:

4-36 Resistor R20, in conjunction with R21 and C3,
helps stabilize the feedback loop. Diode CR5 limits
voltage excursions on the base of Q2A, Reslstor
R19, shunting the pullout resistor, serves as a
trimming odjustment for the programming current
flowing through R16A and R168,

4-37 VOLTAGE CLAMP CIRCUN y

4-38 The voltage clamp circuit keeps tire constant
voltage programming current relatively constant
when the power supply 15 operating in the censtant
‘current mede, This is accomplished by clamping
terminal A6, the voltage summing point, to a fixed
bias voltage. During constant current operation the
constant voltage prosramming resistor 13 8 shunt =
load across the oviput tarminals of the power supply,
When the outpdt voltage changes, the current
through th.s resistor also tends to change. Since
this programming current flows through the current
sampliing resistor, it is erroneously interpreted as
a joad change by the current comparator clrcuit,
The clamp circult eliminates this undesirable effec:

) }’

f

'by maintaining the constant vriltags programming
current constant, ‘ '

4-39 The voltage divider, R51, R52, and VR5, back
blases CR30 and Q10 during constant voltage opera-
tion, When the power supply ¢oes Into constant cur-
rent operation, CR30 becomes forward biased by the
collector voltage of Q1A, This sesults in conduction
of Q10 and the ¢lamplng of the summing polnt at a
potentlal anly slightly mor¢ negatlve than the nor-
mul constant voltage potentie!. Clamping this volt-
age at approximately the same potontial that exists
in constant voltage operation, results in a constant

" voltage across, and consequently £ constant current

through, the current pullout resistor (R12), .
4-40 MIXER AND DRIVER AMPLIFIERS

4-41 The mixer and driver amplifiers ampllfy the
error signal from the constant voltage or constant
current input circult to a level sufficient to drive

the series regulator transistor. Transistor Q3 re-
celves the error voltage input from elther the con-
stant voltage or constant current circuit via the OR-
gate diode (CRI or CR4) that is conducting at the
time, Dioda CR3 is forward blased, and CR4 re-
versed blased, during constant voltage operation,
The reverse 1s true during constant currant oparation,

4-42 The RC network, composed of C5 and R30. Is
an equalizing network which provides for high fre-
quency roll off in the loop gain reaponse In order to
stabilize the feedhback loop, Amplifier Q4 serves as
the driver element for the serles regulator, |

4~-43 REFERENCE CIRCUIT

4-44 The reference circult is a feedback power sup-~
ply simlilar to the main supply. It provides stable .
reference voltages which are used throughout the
unlt. The reference voltages are oll derived from
smoothed dc obtained from the full wave rectifier
(CR22 and CR23) and filter capacltor C10. The +6.2
and -6,2 voltages, which are used in the coristant
voltage and current input circuits for compariton
purposes, are developed across temperature com-
pensated Zener dlodes VR and VR2, Resistor R42
limits the current through the Zener diodes to astab-
1ish an optimum bias level.

4-45 The requlating circu't consists of sevies regu-
lating transistor Q9 and .. "or amplifler Q8. Output
vonitage changes are detected by QB whose base. is
connected to the junction of a voltage divider (R41,
R42) connected directly across the supply. 'Any ercor
signals are amplified and inverted by Q8 and applicd
to the base of series transistor Q9. The series elg~
ment then alters ita conduction in the direction Mmid
by the amount necessary to maintain the voltage,
across the suaply constant. Reslstor R46, the emit- ;o
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ter resistor for:Q8, 18 connected in & manner which ~ the metes Indicates the output voltage across the +3
minimizes changes in the reference * oltage causcd and -3 terminals. For low nutput voltages, 82 can
by varfationr in the input line. Outjut capaciter Le switched to position (1} vesulting In the opplica-
C9 stabllizes the regulator loop, , tion of a larger parcentage of the output voltags -
: . (drop across R5G9 and R60) to the meter amplifier.

(L

"+46 METER GIRGUIT

b

1R

4-47' The meter circuit provides contiruous Indica- R

tions of output voltage or current on a single multi- é

ple range meter, 'The meter can be used -either as a .
voltmeter or anammeterdapendingupon the nositicn

of METER switch 82 on the front panel of the supply,

This switch also selects one of two meter ranges on

.each zcale, The metering cjrcuit consists basically , ‘

. of a selertion circuit (switch 32 and assoclated ' =3 e

! . voltage dividers), a stable differential amplifier - ‘

stage (Qllthrough Q14), and the meter movemenb. |

iy '

h |

e

|

-48 ‘The seleztion circuit determines which volt- g =
age Jivider Is connected to the differentiol amplifier " Figure 4-5. Voltmnter Connections, -
input. When 52 is in one of the voltage positions, j Simplified Schematlc
the voitage across divider R59, R60, and R61.{con- f '
nected acr iss the output of the supply) is the input
to tne differontial amplifier. When 82 Is In one of 4-51 wm‘ 92 in the higher current range position
the current positions, the voltage across divider {Figure 4~8) the voltage drop across R58 s applied
R14, and RSS through R58 I(conncczed across the to the meter amplifier and thé meter indicatas the
sampling resistor) 13 tha input to the differential output, current which flows through R54, For low
amplifier. The amplified output of the dmerenual values, of joutput current, 32 can be switchad to
amplifier Is used to deflact the meter. position (1) and the voltage drop across R57 and
R58 is applied to the meter amplifler,

" e

WI-I‘II‘H [ |

4-49 The dlt’ferential amplifier 1s » stable device
having a fixed gajn of ten, Stage Q13 of the differ-
entlal amplifier recelves a negative voltage from

) the applicable voltage divider when 32 is in one of.
the voltage positions while stzge Qll Is connected
to the +8 (common) terminal, With 82 in a current
position, stage Q11 recelvas a positive voltage

from the applicable voltage divider while stage Q13 R
is connected to the +5 terminal, The differential :
output of the ampliffer is taken from the collectors’
of Q12 and Q14, Transistor Q15 is 8 constant cur~ }
rent source which sets up the proper biag current
for the amplifier. Potentinmeter R63 permits zero-~
ing of the meter. The meter amplifier stage con- '
taing an Inherent current Hmiting feature which
protects the meter movement against overloads,

For example, if METER switch 82 is placed in 'ppsi-
tion'All, (low current range) when the power supply

is actually delivering a higher Ampere output, the
differential ampliflers vre qulckly driven Into sety~
ration; limiting the current through the meter to a
sefe value.

! ! i | seres
A= 50 Piguren 4-5 and 4-6 show the meter connec- . REG. ﬂ-l” "“% , +0
uons‘-.men S2 Is In the higher voltage and current ‘ ‘ RESISTOR o £—

, positions, respectively. For the sake of simplicity, -
some of the actual circuit components aranot shown e _
on these drawings, . With METER switch 82 In the ‘ - , . .
highier ~=2ltage range, position (2}, the voltage drop Figure 4-6. Ammaoter Connecticnas, =
.across R59 1s the inout to the meter amplifier and Simplified Schematic

4-6
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4-52 The -3 Volt bies sdurco-pfvovides an offset
current to the meter ¢ircuit which compensates for

' the programming current that flows through the cur-

rent sampling resistance, Resistor R38, mounted on
stand-offe, is selicted so that the offset current .
bucks out the programming current, allowing the
ammeter to be zeroed,

i
4~-53 ADDITIONAL PROTECTION FEATURES

4-54 The supbly has several "special purpose”

" components which protect the supply In the event

www.valuetronics.com

! of unusual circumstances. One of these components

is CR34 which is connected across the output ter-
minals of the supply and prevents internal demage
from reverse voltage that might be applied across
the supply, This could occur, for example, during
Auto-Serles operation, if one supply were turned on

before the other,

4-55 Zener diode, VR3, connected across the series
regulator and RS54, protects Q6 from the cffects of

reverse voltages,

4-7



- SECTION V
MAINTENANCE

5-1 INTRODUCTION

5-2 Upon receipt of the power supply, the perform-
ance check (Paragraph 5-5) should be made, This

. check 18 suitable for Incoming inspection, If a fault
18 detected in'the power supply while making the'
performance check or durtng normal operation, pro-
ceed to the troubleshooting procedures (Paragraph
5-51), After troubleshooting and repalr (Paragraph
5-67), perform sny necessary adjustments and cali-
brations (Parsgraph 5-69). Before returning the pow-

St

er supply to normal operation, repeat the performance
check to ensure that the fault has been properly
corrected and that no other faults exist, before do-
ing any maintenance checks, turn-on power supply,
allow a half-hour warm-up,

5-3 TEST EQUIPMENT REQUIRED

5-4 Table 5-1 lists the test equipment required to
perform the various procedures described In this
Section,

Table 5~1, Test Equipment Required

20,000 ohms/Volt {min.). -

. REQUIRED RECOMMENDED
TYFE CHARACTERISTICS USE MODEL
Differential Sensitivity: 1mV full scale (min.), Measure dc voltages; & 3420
Voltmeter Input impedance: 10 megohms calibration procedures (See Note)
{min.}. : :
Variable Range: 90-130 Volts., Equipped Vary ac Input -
Voltage with voltmeter accurade within 1V, '
Transformer
AC Voltmeter Accuracy: 2%, Sensitivity: imV Measure ac voltages and @ 403B
full scale deflection {min.). ripple
Oscllloscope Sensitivity: lOOpV/cm. Differ~ Diaplay transient response ¢ 1408 'plus :
entlal {nput. . wavefcrme: - 1400A plug in, |/
' — /
" Oscillater Range: SHz to 600KHz, : Impedance checks ¢ 200CD
Accuracy: 2%. ' T '
DC Voltmeter Accuracy: 1%, Input resistance:  |. Measure dc voltage’é ' ‘&‘2 A12A

\ " Repetitive . Rate: 60-400Hz, 2psec rlsé and Measure transient See Pigure 5-6,:
v L54d Switch fall time. response : '
\ Reslstor §207B = 7935, £10% (35W min.). Load resistor a——-
A 6209B - 3185~ £10% (35W min.).
Resistor 6207B ~ 7,54 £1% 3 Watts Current sampling See R§4 .

6209B - 154 £1% 1,5 Watts

In Section VI

1Kn 1%, 2 Watts non-inductive,

Measurs impedance

' \\ : Resistor

Resistor

100 ohms, +5%, 10 Wetts,

Measure impedance

5-1
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. Table 6~1. Test Equipment Required (Continued)

. REQUIRED ‘ RECOMMENDED

TYPE CHARACTERISTICS - UsE | MODEL
Resistor Value: See Paragrap'h 5-78, Calibrate “rogramming: —
’ +0.1%, 5 Watts, . ~current’
'Reslstor Value: See Pérag_raph 5-81, Callbrate programming ————

+0,1%, 5 Watts. current |
Capaclior 500pf, 50W Vdc, Measure impedance ———
Dacade Renge; 0-150K /min.). Accuracy: Measure programming co~ ———
Resistance 0.1% plus 1 chm. Make-before- efficlents
Box break contacts,
NOTE —CAUTION

A satisfactory substitute for 3 differan-
tial voltmeter {5 to arrange a reference
voltage source and mull detector as
shown in Flgure 5-1. The reference
voltage source s adjusted so that the
voltage difference between the supply
being measured and the reference volt-
age will have the required resolution
for the measurement being made, The
voltage difference will be a function of
‘the null detector that isused. Examples
of satisfactory null detectors are: HP
419A null detector, a dc coupled oscil-
loscope utilizing differentiel input, or
4 50mV meter movement with & 100
division scale, For the latter, a 2ZmV
change i{n voltage will result in a meter
deflection of four divisions.

POWER SUPPLY : REFERENCE
UNDER TESY VOLTAGE
' SOURCE
- s N
L pod 209
/T I\ !
}
LOAD
3
NULL
CETECTOR
- 4
P e

Figure 5F1. Differential Voltmeter Substitute,
Test Setup

Care must be exercised wher, using an
electronic null detector in which one
input terminal is grounded to avold
ground loops and circulating currents,

5-5 PERFORMANCE TEST

5-6 The followingtest canbeusedas anincoming
Inspection check and appropriate portions of the
test can be repeated either to check the operation
of the Instrument after repalrs or for periodic main-
tenance tests, The tests are performed usinga 115
Vac 60Hz, single phase input power source, If the
correct result is not obtained for a particular check,
do not adjust any controls; proceed to trouble~
shooting {Paragraph 5-51).

5-7 CONSTANT VOLTAGE TESTS '

]
5-8 The measuring device must be connected
across the sensing leads of the supply or as close
to the output terminals as possible when measuring
the output impedance, transient response, regula-
tion, 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 magnitude greater
than the supply impedance, thus invalidating the
measurement.,

5~9 The monitoring device should be connected to
the +5 and -5 terminals (see Figure 3~2) or as
shown In Flgure 5-2, The performance characteris-
tics should never be measured on the {ront terminals
if the load Is connected across the rear terminals,
Note that when measurements are made at the front
terminals, the monitoring leads are connected at A,
not B, 8s shown in Figure 5-2. Fatlure to connect

uu.-.-.-u,h.n.'-‘-I ] [
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! OUTPUT TERMINAL
. ) E

¥

LOAD LEAD

_J

——‘
MONITOR MERE
i

" Plgure 5-2. Front Panel Terminal Connectlions

the measuring device at A will result in 8 measure-
ment that Inéludes the resistance of the leads be-
tween the output terminals and the point of connec~
tion. :

5-10 Voitage Rated Qutput and Meter Accuracy._
Praceed as follows:

a. Connect load reslstor across rear output
terminals of supply. Resistor value is 800 ohms for
Moadel 6207B or 3200 ohms for Model 6209B,

b, Connect differential voltmeter across +5
and -5 terminals of supply observing correct polar-
ity.

¢, -Set METER switch to highest voltage range
and turn on supply.

d. Adjust VOLTAGE control until front panel
meter indicates exactly the maximum rated output
voltage. :

e, Differential voltmeter should indicate
maximum rated output voltage within % 3%.

5-11 Load Requlation.
Definltion: The chanye AEQyrT in the

static value of dc output voltage re-

sulting from a change in load resist-

ance from open circuit to a value

which yields maximum rated output

cwrrent (or vice versa),

I
5-12 To check the constant voltage load regulation,
proceed an follows:

a. Cornnect test setup shown in Figure 5-3,

b. Turn CURRENT controls fully clockwise.

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

d. Adjust VOLTLGE control until front panel
meter Indicates exactly the maximum rated output
voltage,

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

f. Disconnect load resistors,

g. Reading on differential voltmeter should
not vary from reading recorded In step {e) by more

than the following:
Model No. 62078 62098

Varlation (mvdc) 34 66

5-3

POWER SUPPLY
UNDER TEST

poR
— 7T T\

DIFFERENT 1AL
VOLTMETER

Figure 5-3. Load Regulaticn, Constant Voltage

5-13 Line Requla*ion.
Definition: The change, AEQUT In the
static value of dc output voltage resulting
from a change In ac input voltage over the
speciiled range from low line 10% less
than nominal t¢ high line 10% more than
nominal o1 [rom high lLine to low line,

5-14 T¢ check the line regulation, proceed as fol-
lows:

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

b. Turn CURRENT controls fully c¢lockwise,

¢, Connect test setup shown in Figure 5-3.

d. Adjust varjable auto transformer for 105V
ac input,

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

f. Adjust VOLTAGE control until front panel
meter Indicates exactly the maximum rated output’
voltage. ’

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

h. Adjust variable auto transformer for 125V
ac input. :

i. Reading on dlfferential voltmeter should
not vary from reading recorded in step (g) by more
than the following: '

Model Nn,' 62078 62093

www.valuetronics.com

Variation (mvdc) +34 266

5-15 Ripple and Noise,
Definition: The residual ac voltage
which is superimposed on the dc output
of a regulated power supply. Ripple and
noise may be specified and measured in
terms of its RMS or {preferably) peak-to-
_peak value,




Ripple and noise measurement can be made at any
input ac line voltage combined with any dc output
'voltage and load current within rating,

5-16 The emount of rippie and noise that is present
on the power supply output is measured either In
terms of the RMS3 or (preferably) peak-to-peak value,
The peak=to=peak measurement is particularly im-
portant for applications where noise spikes could
be detrimental to a sensitive load, such as logic
circuitry, The RMS measurement is not an ideal
representation of the nolse, since'fairly high output
noise splkes of short duration vould be present in :
the ripple and not appreciably increase the RMS3
value,

5~17 The techniquc used to measure high frequency
noise or "spikes"” on the output of a power supply is
more critical than the low frequency ripple and
noise measurement technique; therefore the former
is discussed separately In Paragraph 5-25,

POWER JUPPLY CASE OICILLOSCOPE CAIE

ERE T
I |
- :

QO+
- - VERTICAL
+€ + INPUT
L.t 2 _J

A, INCORRECT METHOD~QRQUND CURRENT [y PROOUCES 60
CYCLE DROP IN NEGATIVE LEAD WHICH ADDS YO THE POWLR
SUPPLY RIPPLE DISPLAYED ON 3COPE, )

POWER BUPPLY CASE Q3SILLOICOPE CASE

: ESCSERE? veamea

o O BREAX + WAT )
ONO
PATH

0. A CORMECT METHOD USING A SINGLE- ENDED SCOPE.
OQUTPUT FLOATED TO BREAK GROUN® 'URRINT I.OOR TWISTED
PAIR REDUCES STRAY PICKUP ON BCOPE LE

POWER SUPPLY CASE OSCILLOICOPE CASE

5 T T e

+
; o
o4 -? +

C. A CORRECT METHOD U3ING A DIFFERENTIAL S8COPE WITH
FLOATING INPUT GROUND CUARENT PATH iS BROKEN, COMMON
MOOE REJECTION OF DIFFERENTIAL INPUT SCOPE IGNORES
DIFFERENCE IN GROUND POTENTIAL OF POWER SUPPLY &

. SCOPE; SHIELDED TWO WIRE FURTHER R!MIS STRAY
PICK-UF ON BCOPE LEADS.

Constant Voltage Rlpble and Nolse,
Test Setup

Figure 5-4,

5-4

5-18' Ripple and Noise Measurements, Flgure 5-4A
shows an incorrect method of measuring p-p ripple,
Note that 8 continuous ground loop exists from the
third wire of the Input power cord of the supply to
the third wire of the input power cord of the oscil-
lescope via the grounded power supply case, the
wire between the negative output terminal of the
power supply and the vertical Input of the scope.
and the grounded scope case.' Any ground current
circulating in this loop as a result of the difference
In potential Eg between the two ground points
causes an IR drop which is In serfes with the scope
input, This IR drop, normally having'a 60Hz line
frequency fundamental, plus any plckup on the un-
chielded leads interconnecting the power supply
and scope, appears on the face of the CRT. The
magnitude of this resulting noise signal can easily
be much greater than the true ripple developed be-
tween the plus and minus output terminals of the
power supply, and can completely lnvalidate the
measurement.
1

]
5~19 The same ground current and pickup problems
can exist If an RMS voltmeter is substituted in
place of the oscllloscope in Figure 5-4, However,
the oscilloscope display, unlike the true RMS
meter reading, tells the observer immedlately
whether the fundamental period of the signal dis-
played is 8.3 milliseconds (1/120Hz) or 16.7 milli-
seconds (1/60Hz), Since the fundamental ripple
frequency present on the output of an @ supply is
120Hz (due to full-wave rectification), an oscillo-
scope display showing 8 120Hz fundamental com-
ponent is indicative of a "clean" measurement set-
up, while the presence of a 60Hz fundamental us-
vally means that an improved setup will result in a
more accurate (and lower) value of measured ripple,
5-20 Figure 5-4B shows a correct meth2d of mea-
suring the output ripple of a constant voitage pow-
er supply using a single-ended scope, 'The ground
loop path is broken by floating the power supply
output, Note that to ensure that no potentlal dif-
ference exists between the supply and the oscillo-
scope, [t Is recommended that whenever possible
they be plugged !nto the same ac power buss, If
the same buss cannot be used, both ac grounds
must be at earth ground potential,

5-21 Either a twisted palir or (preferably) a shleld-
ed two-wire cable should ba used to connect the
output terminals of the power supply to the vertical
input terminals of the scope, When using a twist-
ed pair, care must be taken that one of the two
wires 15 connected to the grounded input terminal
of the.oscllloscope, When using shieided two-
wire, it is essential for the shield to be connected
to ground at one end only so that no ground cur-
rent will flow through this shield, thus inducing a
noise signal in the shielded leads,
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5-22 To verify that the oscilloscope is not dis~
playing ripple that is induced In the leads or pick-
ed up from the grounds, the (+) scope lead should
be shorted to the (-} scope lead at the power sup-
ply, terminals, The ripple value obtalned when the
leads are shorted should be subtracted from the
actual ripple measurement.

5-23 In most cases, the slngle-ended scope
method of Figure 5-4B will be adequate to elimi~
nate non-real components of ripple and nolse so
that a satlsfactory measurement may be obtained.
However, in more stubkom cases it may be nec-
essary to use a differential scope with floating in-
put as shown in Figure 5-4C, If deslred, two
single conductor shielded cables may be substi-
tuted In place of the shielded two-wire cable with
equal success. Because of its common mode re=~
jection, a differential oscilloscope displays only
the difference in signal between {ts two vertical
input terminals, thus ignoring the effects of any .
common mode signal introduced because of the dif-
ference in the ac potential between the power sup-
ply case and scope case, Before using a differen-
t{al input scope tn this manner, however, it is im-
perative that the common mode rejection capability
of the scope be verified by shorting together its
two input leads at the power supply'and observing
the trace on the CRT, If this trace {5 a straight
line, the scope is properly lgnor'sg any common
mode signal present, If thls trace is not a straight
line, then the scope is not rejecting the ground
signal and must be realigned in accordance with
the manufacturer's Instructions untll proper com=
mon mode rejection is attained, ‘

»

5-24 To check the ripple and noise output, proceed
as follows: -

a. Connect the oscilloscope or RMS voli-
meter as shown in Fiqures 5-4B or 5-4C.

b. Adjust VO WTAGE control until front panel
meter indjcates maximum rated output voltage.

c. The observed ripple and noise should be
less than 500pVrms and 50mV p-p.

5-25 Noise Spike Measurement. When a high fre-
quency splke measurement is being made, an in-
strument of sufficlent bandwidth must be used; an
oscilloscope with a bandwlidth of 20MHz o more is
adequate, Measuring noise with an instrument that
has {nsufficlent bandwidth may conceal high fre-
quency spikes detrimental to the load.

5-26 The test setups lilustrated in Figures 5-4A

and 5-4B are generally not acceptable for measuring .

spikes; a differential oscilloscope is necessary.
Furthermore, the measurement concept of Figure
5-4C must be modified if accurate spike measure-
ment is to be achleved:
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Figure 5-5, CV Noise Spike, Test Setup

1. As shown In Figure 5-5, two coax cables,

"must be substituted for the shielded two-wire cable,

‘2. Impedance matching resistors must be in-
cluded to eliminate standing waves and cable ring-
ing, and the capacitors must be connected to block
the dc current path, '

3, The length of the test leads outside the
coax is critlcal and must be kept as short as possi-
ble: the blocking capacitor and the impedance

. matching resistor should be connected directly from

the Inner conductor of the cable to the power supply
terminals,

4, Notice that the shields of the power sup-
ply end of the two coax cables are not connected to
the power supply ground, since such a connection
would give rise to 8 ground current path through the
coax shield, resulting Iin an erroneous measurement,

5. Since the impedance matching resistors

" constitute a 2-to-1 attenuator—the noise spikes ob-

served on the oscllloscope should be'less than 20m
V p-p instead of 40mV p-p,

5-27 The circult of Pigure 5~5 can also be used for

the normal measurement of low frequency ripple and

noise; simply remove the four terminating resistors
and the blocking capacitors and substitute a higher
gain vertical plug-in In place of the wideband plug-
in required for spike measurements. Notice that
with these changes, Figure 5-5 becomes a two-cable
version of Figure 5-4C,

5-28 Transient Recovery Time,
Definitlon: The time "X" for output voltage
recovery to within "Y" milllvolts of the
nominal output voltage following a "2" Amp
step change In load current — where: "Y"is
specified as 10 millivolts. The nominal
output voltage Is defined as the dc level
half way between the static output voltage
before and after the imposed load changoe,
nZ» ig the apecified load current change,
which 1s 5 Amperes.




5-29 A mercury-wetted relay, as. connected in the
load switching circuit of Figure 5-6 should beused
for loading and unloading the supply. When this
load switch 18 connected to a 60Hz ac Input, the
nercury=wetted relay will open and close 60 times
per sacond. Adjustment of the 25K control permits
adjusiment of the duty cycle of the load current

switching and reduction in jitter of the oscllioscope .

dispiay.,

POWER SUPPLY Q5CILLOSCOPE
UNOER TEST @ j30¢c

%o 9 o\q_g

1

CONTACY PROTECTION
NET

RATINGS OF LOAD SWITCH

ARE; 5 AMPS, 500V, 250W

{NOT 2500W)

NOTE 2| 2USE MERCURY RELAY;
CLARE TYPE HGP 1002 OR
WE, TYPE 276B.

| repeTiTIVE | 3 USE WIREWOUND RESISTOR

[LOADSWITCH (NOTED) | :

, WORK Ry
olaf  SABW
400V (NOTE 3) Rx
i A NOTES:
L e —— | _ 1.THIS DRAWING SHOWS A
I [~ " SUGGESTED METMOD OF
| o—X | BUILDING A LCAD SWITCH.
{4 | HOWEVER, OTHER METHCOS
| | et e s
1 TRANSIS W
L R 3 L] NETWORK. MAXINUM LOAD
|
|

\

Figure 5-6. Transient Recovery Time, Test Setup

5=30 The maximum load ratings listed InFigure 5-6

must be observed in ordecr to preserve the mercury~

‘wetted relay contacts. Switching of larger load
currents can be accomplished with mercury pool
relays; with this technique fast rise times can
still be obtainad, but the large inertia of mercury
pool relays limits the maximum repetition rate of
load switching and makes the clear display of the

transient recovery characteristicon anoscllloscope

more difficult.

5-31 To check the transient recovery time, pro-
ceed as follows: ,

a. Connect test setup shown in Figure 5-6.

b, Turn CURRENT controls fully clockwise,

¢. Turn on supply and adjust voltage con-
trols until front panel ammeter indicates exactly
5 Amperes.

d. Close the line switch on the repetitive
load switch setup,

e. Set the osctitloscope for internal sync
and lock on either the positive or negative load
transient splke,
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f. Set the vertical input of the oscilloscope
for ac coupling so that small dc level changes in
the output voltage of the power supply will not .
cause the display to'shift,

g. Aajust the sync controls separately for the
positive and negative guing transients so that not
only the recovery waveshape but also as must as
possible of the rise time of the transient is display-
ed.

h. Starting from the major graticule division
representative of time zero, count to the right 50
sec and vertically 10mV. Recovery should be within
these tolerances as illustrated iu Figure 5«7,

Enom

oMy

50
ECONDS

10NV

Exnom

UNLOADING TRANS'NT LOADING TRANSIENT

Flgure 5-7. Transient Recovery Time, Waveforms

5-32 QUTPUT IMPEDANCE

-5-33 To check the cutput impedance, proceed as
follows: ' _
a., Connect test setup shown in Figure 5-8.

VOLTMETER VOLYMETER
i hp 4038 hp4038
INDICATES ¢ INDICATES Eln
0QO0 Q00O
POWER SUPPLY QSCILLATOR
UNRER TEST 1] 2'6‘6 t‘:%
+ - —\+ G
# o 1‘.\— -t

IX soo“nm
v -+

100 OKM

Figure 5-8, Output Impedance, Test Setup




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

c. Adjust VOLTAGE control until front panel
meter reads 20 Volts.

. d. Set AMPLITUDE control on Oscillator to
10 Volts {Eipn), and FREQUENGCY control to 100Hz,
e, Record voltage across output terminals of
the power supply (Eg) as indicated on ac voltmeter.
_ f. Calculate the output impedance by the
following formula: Zout = EoR/ (Ein = Eo).
Eo = rms voltage across power supply output
terminals.
R = 1000
Ein = 10 Volts.

g. The output Impedance {Zout) should be
less than 0,020 chms. )

h. Using formula of Step {f}, calculate out-
put impedance at frequencies of 50KHz and S00KHz.
Values should be less than 0.5 ohm ard 3.0 ohms,
respectively.

5-34. Temperature Coefficient.

. Definition: The change In output voltage
per degree centigrade change in the am-
bient temperature under condltions of
constant input ac line voltage, output
voltage setting, and load resistance.

5-35 The temperature coefficient of a power supply
is measured by placing the power.supply in an oven
and varylng it over any temperature span within its
rating, (Most @ power supplies are rated for oper-
ation from 0°C to 559C.) The power supply must be
allowed to thermally stabilize for a sufficlent peri~
od of time at each temperature of measurement,

5-36 The temperature coefficient specified Is the
maximum temperature-dependent output voltage
change which will result over any 5°C interval,
The differentlal voltmeter or digital voltmeter used
to measure the output voltage change of the supply
should be placed outside the oven and should have
a long term stability adequate to insure that its
drift will not affect the overall measurement accu-

racy.

5-37 To check the temperature coefficlent, pro-
ceed as follows:

a. Connect test setup shown in Figure 5-3.

b, Turn CURRENT controls fully clockwise
and adjust front panel VOLTAGE controls until the
front panel voltmeter indicates maximum rated out-
put voltage,

c. Insert the power supply into the tempera-
ture-controlled oven {differential voltmeter and load
resistance remain outside aven), Set the tempera—-
ture to 30°C and allow 30 minutes warm=-up.

d. Record differential voltmeter indication,

e. Raise the temperature to 40°C and allow

30 minutes warm-up,
f. The differential voltmeter indication

should change by less than 330mV (660mV for
Model 6209B) from indication recorded In Step {d).
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5-7

5-38 Qutput Stability.
Definition: The change In ocutput voltage

for the first eight hours following a 30
minute warm-up perlod. During the inter-
val of measurement all parameters, such
"as load resistance, ambient temperature,
and input line voltage are held constant,

5-39 This measurement Is made by monltoring the
output of the power supply on a differential volt-
meter or digital voltmeter over the stated measure-
ment Interval; a strip chart recorder can be used to
provide a permanent record. A thermometer should
be placed near the supply to verify that the ambient
temperature remalns constant during the period of
measurement, The supply should be put in a loca-
tion immune from stray air currents (open doors or
windows, air conditioning vents); if possible, the
supply should be placed in an oven which is held
at a constant temperature, Care must be taken that
the measuring instrument has a stablility over the
elght hour Interval which is at least an order of
magnitude better than the stability specification of
the power supply being measured. Typlcally. a sup-
ply may drift less over the eight hour measurement
interval than during the 4 Hour warm-up period,

5-40 Stability measurement can be made while the
supply is remotely programmed with a fixed wire-
wound resistor, thus avoiding accidental changes
in the front panel setting due to mechanical vibra-
tion or "knob-twiddling",

5-41 To check the output stability. prcceed as
follows:

a. Connect test setup showa in Figure 5-3.

b. Turn CURRENT controls Tully clockwise
and adjust VOLTAGE controis for ! OVdc output
{320vdc for Model 6209B). i

' ¢. Allow 30 minutes warri-\p then record the

differential voltmeter indic dtio1,.”"

d. Mter 8 hours, differgntlal voltmeter should
change by less tnan 165mV {325mV for Model 6209B)
from indication recorded In Step {c).

5-—42 CONSTANT CURRENT TL \f’i

Ve
5-43 For output current measurements, the current
sampling resistor must be treated as a four terminal
device. In the manner of a meter shunt, the load
current is fed to the extremes of the wire leading to

the resistor while the sampling terminals are located

as close as possible to the redistance portion itself
{see Figure 5-9). Generally,. ,any current sampling
resistor should be of the low noise, low temperature
coefficient {less than 30ppm/©OC) type and should
be used at no more than 5% of Its rated power so
that Its temperature rise will be minimized. The
latter, reduces resistance changes due to thermal
fluctuations.
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Figure _5—10. Output Current, Test Setup

5-44 Current Qutput and Ammeter Accuracy. Pro-
ceed as follows:

a, Connect test setup shown in Figure 5-10,
leaving switch S1 open.

b. Turn CURRENT contrels fully ciockwlse.

c. Set METER switch to hlghest current range *
and turn on supply,

d. Adjust VOLTAGE control untll front panel
meter indicates exactly the maximum rated output
ctrrent. ‘

e. Differential voltmeter should read 1.5Vde
+ 45mVdc.

5-45 Load Regulation.
Definition: The change, AIQUT, in the
static value of dc ocutput current result-
ing from a change In load resistance from
short circuit to a value which gives max-
imum rated output voltage lor vice versa),

5-46 To check the lnad regulatlon. proceed as fol-
lows:
" a. Connect test setup shown in Figure 5-10,
b. Turn VOLTAGE control fully clockwise,
c. Set METER switch to highest current range
and turn on supply. .

d.  Adjust CURRENT controls until front panel
meter reads exactly the maximum rated output current,

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

f. Short out load resistor {Ry) by closing

" switch 81,

g.' Reading on differential voltmeter should
not vary from reading recorded in Step (e) by more
than 34mVdc for Model 6207B and 66mVdc fcr 6209B

5-47 Line Requlation,
Definitlon: The change, Aloyrt, in the

static value of d¢ output current result-
ing from a change in ac Input voltage
over the specified range from low line
{10% below nominal) to high line (10%
above rominal) or from high line to low
line. :

5~48 To check the line regulation, proceed as fol-
lows:

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

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

c. Adjust auto transformer for 105Vac input.

d. Turn VOLTAGE control{(s) fully clockwise,

e. Set METER switch to hlghest current range
and turn on supply,

f. Adjust CURRENT controls until front panel
meter reads exactly the maxlmum rated output current,

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

h. Adjust variable auto transformer for 125Vac
input,

i. Reading on differential voltmeter should
not vary from reading recorded in Step (g} by more
than 34mVdc for 62078 and 66mVde for 62098,

5-49 Ripple and Noise.  Most of the instructions
pertaining to the ground loop and pickup problems
associated with constant valtage ripple and nolse
measurement also apply to the measurement of con~
stant current ripple and nolse. Figure 5-11 illus-
trates the most important precautions to be observed
when measuring the ripple and noise of a constant

-current supply. The presence of a 120Hz waveform

on the oscillescope is normally ludicative of a
correct measurement method, A waveshape having
60Hz as its fundamental component is typically
assoclated with an incomrect measurement setup.
5-50 Ripple and Nolse Measurement. To check the
ripple and nolse, proceed as follows:

a. Connect the oscilloscope or RMS voltmeter
as shown in Figures 5-11B or 5-11C.

b. Rotate the VOLTAGE controls {fully clock-
wise,

¢. Turn on supply and adjust CURRENT con-
trols until front panel meter reads exactly the maxi-
mum rated output current,
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STAAY PICKUP ON SCOPE LEAD.

Figure 5-11, CC Ripple and Noise, Test Setup

d, The ripple and noise Indication should be
less than 1.5mVrms for Model 6207B and 3ImVrms
for Model 6209B.

5-51 TROUBLESHOOTING

5-52 Components within Hewlett~Packard power
supplies are conservatively operated to provide
maximum relifability. In spite of this, parts within
a supply may fail. Usually the instrument must be
immediately repalred with a minimum of "down time"
and a systematic approach as outlined in succeed-
ing paragraphs can greatly simplify and speed up
‘ the repair,

5-53 Before atiemptlng to troubleshoot this instru-
ment, ensure that the fault is with the instrument

5-9
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and not with an associated clrcuit. The performance
test (Paragraph 5-5) enables this to be determined
without having to remove the Instrument from the
cabinet, Co

5-54 A good understanding of the principles of
operation i3 a helpful ald in troubleshooting, and
it Is recommended that the reader review Section 1V
of the manual before attemptlng to troubieshoot the
unit in detafl. Once the principles of operation are
understood, refer to the overall troubleshosting
procedures in Paragraph 5-57 to locate the symptom
and probable cause,

5-55 The schematic diagram at the rear of the

~manuat (Figure 7-1) contains normal voltage read-

Ings taken at various points within the circuits,
These voltages are positioned adjacent to the appll-
cable test points (identified by encircled numbers).
Component and test point designations are marked
directly on the main printed wiring board.

5-56 If a defective component is located, replace
it and re-conduct the performance test. When a
component Is replaced, refer to the repalr and re-
placements and adjustment and calibration para-~
graphs in this section.

5-57 OVERALL TROUBLESHOOTING PROCEDURE

5-58 To locate the cause of trouble, follow Steps
1, 2, and 3 in sequence,

(1) Check for obvious troubles such as open
fuse, defective power cord, input power fnilure, or
defective voliage or current meter. Next remove the
top and bottom covers (each held by four retaining
screws) and tnspect for open connections, chamred
components, etc. If the trouble source cannot be
detected by visual inspection, proceed with Step 2,

" (2) In aimost all cases, the trouble can be
caused by improper dc blas or reference voltages;
thus, it is a good practive to check voltages in
Table 5-2 before proceeding with Step 3,

(3) Disconnect the load and examine Table
5~2 to determine your symptom and probable cause,

5-59 Reference Circuit. '

a. Make an ohmmeter check to be certain
that neither the positive nor negative output termi-
nal is grounded.

b, Turn front panel VOLTAGE and CURRENT
controls fully clockwise (maximum),

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

d. Proceed as instructed in Table 5-2.

5-60 To check the Zener diodes In the reference i
circuit, proceed as follows: !
a. Connect differential voltmeter across :
Zener dlode (VR1 or VR2).
b. Connect appropriate load resistor, given ;
in Figure 5-10, across (+} and {~) output terminals.
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e, Turn VOLTAGE control fully clockwise,

d, Set METER switch to highest current range
and turn on supply.’

e, Adjust CURRENT controls until panel meter
reads exactly the maximum rated output current,

f. Read and record voltage Indicated on dif-
ferential voltmeter, ‘

g. Short out load resistor by closing §1.

h. If reading on differentlal voltmeter differs
by more than 1,26mV from the reading In Step {f),
replace Zener dicde,

5-61 REGULATING LCOP TROUBLES

5-62 If the voltages in Table 5-2 have been
checked to eliminate the reference and bilas clrcuits
as a source of trouble; the malfunction Is caused
by either the series regulator or preregulator feed-
back loop. Because the interaction between these
two loops make logical troubleshooting difficult,
the following steps are provided to temporarlly sep-
arate the action of the two feedback loops. Once
the lcops are separated, the operation of either
loop can be analyzed independently, This method
should be followed whenever a high or low output
voltage condition exists ar 1 when troubleshooting
gets beyond the "quick and easy stage”,

a, Disconnect the gate leads from SCR CR35.

b, Connect a small dc power supply across
the Input capacitor C14, A 0-20 Volt, 0.2 Ampere,
supply. 1s adequate,

¢. Turn on the power supply and, with no
lcad connected, set the external voltage source to
100 Volts, To verify the operation of the series
regulator loop, vary the front panel voltage control.
The output voltage of the supply should be variable
between 0 and about 90 Volts (approximately 10V is
dropped across the serles regulator), If this is the
case, the series requlator feedback loop s opera-
ting nommally and the trouble conditlon is probably
due to 2 defect in the preregulator feedback loop
{refer to Table 5-6), If the output voltage remains

|

in the low or high stage, and varying the voltage
control hag little or no effect, then the trouble Is
probably in the serles regulator feedback loop,
Refer to Table 5-4 (high output} or Table 5-5 (low
output), :

5-63 After the trouble has been isolated to one of
the feedback loops, troubleshooting can proceed as
described in Tables 5-4, 5-5, or 5-6. After both
loops are operating in a satisfactory manner, the
extermmal power supply should be removed and the
SCR gate lead reconnected.

5-64 Series Requlating Feedback {oop. When
troubleshooting the serles regulating loop, it Is
useful to open the loop since measurements made
anywhere within a closed loop may appear abnormal,
With a loop closed, it ts very difficult to separate
cause from effect, As described in Tables 5-4 and
5=5, the conduction or cutoff capability of each
stage 13 checked by shorting or opening a previous
stage, as follows:

a. Shorting the emitter to collector of a tran-
sistor simulates saturation, or the full ON condition,

b, Shorting the emitter to hase of a transistor
cuts it off, and simulates an open clrcuit between
emitter and collector,

5-65 Although a logical first cholce might be to
break the loop somewhere near its mid-point, and
then perform successive subdividing tests, it is
more useful to trace the loop from the series regula-~
tor backwards a stage at a time, since loop failures

' occur more often at the higher power levels.

5-66 Prerequlator Feedback Loop, The preregulator
feedback loop (SCR control circuit) can be conven-

iently checked by observing the waveforms gilven cn
the schematic at the rear of the manual, As Indi-
cated In Table 5-6, the control clrcuit is checked by
starting with the output waveform and tracing back~
wards from this point.

Table 5-2, Reference Circuit Troubleshooting

NORMAL
INDICATION

METER
COMMON

METER

(STEP POSITIVE

‘ .

1 +s'rT3

6.2 + 0,3Wc

2 31 %s 6.2 * 0.3Vdc

i

12,4 & 3,0Vdc

NORMAL IF INDICATION ABNORMAL,
RIPPLE (P-P} TAKE THIS ACTION
2mV Check 12.4 Volt blas or VR1,
{Refer to Paragraph 5-60.)
-2mV Check 12.4 Volt blas or VR2.
(Refer to Paragraph 5-60.)
AmV Check Q8,Q9,CR22,CR23,C10,
T3. AT

-

|

N
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Table 5-3,

Overall Troubleshoetlng

BYMPTOM

CHECKS AND PROBABLE CAUSES

High Output Voltage

Check serles requlator feedback loopor preregulator feed-
back loop., Refer to Paragraph 5-62 and then Table 5-4 or
5-6 as Instructed. ,

Low or No Qutput Voltage

If output Is zero, check fuse,

Check serles regulator feedback or preregulator feedback
loop. Refer to Paragraph 5-62 snd then Table 5-5 or 5-6
as instructed,

High Ripple

1

C.

e,

Check operat[ng setup for ground loops,

If output floatlng, connect lp[ capacitor between output
and ground.

Ensure that supply Is not crossing over to constant cur-
rent mode under loaded conditions,

Zheck for low voltage across Cl4 or Q6,

Check for excessive ripple on reference voltages, (Table
5-2)

Poor Line Regulation

V'

a.
b.

C.

Check reference circuit {(Paragraph 5-59),
Supply current limiting.
Check reference circuit adjustment (Paragroph 5-83).

Poor Load Requlation
(Constant Voltage)

b'

[+%

Measurement technique (Paragraph 5-11).
Check reference clrcuit {(Paragraph 5-59, VR}).

Ensure that supply 1s not going Into current limit. Check
constant current input circuit,

Poor Load Regulation
{Constant Current)

Check reference clrcuit (Paragraph 5-59, VR2) and adjust-
ment (Paragraph 5-83),

C19, C20, and CR34 leaky.
Check clamp circuit Q10, CR30, VR5, and CR32,

Ensure that supply i3 not crossing over to constant volt-
age operation. Check constant voltage comparator circuit,

Qscillates
(Co_nstant Voltage / Constant Current)

Check C5 for open, adjustment of R30 (Paragraph 5-86).
Check R20, C3 in constant current comparator circult,
Check CR19 and C26 in SCR control circuit,

Poor Stabllity
(Constant Voltage)

Check £6.2Vdc reference voltages (Paragraph 5-60). (VR
and VR2.)

Nolsy programming resistor R10,

CR1, CR2 leaky.

Check R1, R12, R13, C2 for noise or drift.
Staée Q1 defective.

Poor Stability
(Constant Current}:

Check 46,2Vdc reference voltages [Paragraph 5-60). (VR1
and VR2.)
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Table 5-3, Overell Troubleshooting (Continued)
SYMPTOM ' CHECKS AND PROBABLE CAUSES
Poor Stability (Constant Current) b, Nolay programming recistor R16,
Contlnued c. CRS, CR34, C20, C3 leaky.
d. Check R18, R19, R20, R21, RS4 for nolse or drift,
e, Stage Q2 delective,
" Table 5-4, High Output Voltage Troubleshooting

STEP ACTION RESPONSE PROBABLE CAUSE

1 Check turn off of Q6 by | ». Output voltage remains high. | a. Q6 shorted, YR3 shorted,
shorting Q4 emitter to b, Qutput voltage decreases, b, Remove short and proceed

, collector, : to Step 2,

2 Check turn on of Q4 by a. Output voltage remains high, { a. Q4 open.
o%enlng the emitter of b. Output voltage decreases. b, Recormnect lead and pro-~
Q3. ceed; to Step 3,

3 Check turn off of= Q3 by s, Output volts ;e remalins high. . Q3 sherted, Q17defective,
clusgonfneclt;ng collector | 1 gutput voltage decreases, ., QIA shorted, QIB open,

ead of Q1A. Check for open strap be-
tween A6 and AB, Check
R10 for open.
Table 5-5, .Low Qutput Voltage Troubloshootlng
STEP ACTION RESPONSE PROBABLE CAUSE

1 . Check turn on of )6 by &. QOutput voltage rémalns low, a. Qb6 open.
d:scgnnealng einitter b, Output voltage increases, b, Reconnect emitter lead
of Q4. J and proceed to Step 2.

2 Check turn off of Q4 by a. Qutput voltage remains low. a, Q4 shorted, Q17 open.
shorting Q3 emitter to ‘ Froceed to Step 4.
collector. b. Output voltage increases. b. Remove short and proceed

to Step 3. ‘

3 Eliminate constant cur- a. QOutput voitage increases. a, Check Q2B for open, Q2A
rent comparater as a : for short. Check open
source of trouble by ‘ strap between A4 and A5,
disconnecting anade of Check R16 for short,

. CR4, b, OQutput voitage remains low, b. Reconnect lead and pro-
' ceed to Step 4.
4 Check turn on of Q3 by .| a, Output voltage remains low.‘ a. Q3 open, Q17 open.,
:2?{‘23‘_0!5 emitter to |, output voltage tncreases. b, Check Q1A for open, Q1B
€ y for short, Check for open
strap between A6 and A7.

Check R10 for short.
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' Table 5-6, Prerequlator//Crfa}\troI/ Clicuit Troubleshooting

f

i

/

" L LT WO | Lew ) I .\.'.L.Ilull/ill-:j N T AT I Y NI AR TR ST R 11 3

STEP

MEASURE

Waveform between Taps 4 and 3 of
T2, v

[

/- RESPONSE

PROBABLE CAUSE

f-"a. Normal firing pu'se.

/

/
b. ‘No firing pulse,

i

a.

bl

. Step 2,

CR35 defective, R102
open. R84,L1,CR28,
CR29, T1 defective,

12 open. Proceed to

Waveform between TP23 and Tpfﬁ J
' /

— -

a. 0 Volts.

b. +16 Volt fevel,

| ¢. Waveform distorted,

C

" Q19 shorted. C17

shorted, Q18 apen.
R96, prmary T2 open,
Proceed Lo Step 3,
Q18 open, RI6 shorted.
Q18 shorted, Proceed
to Stap 3.

Procecd to Stép 3.

Waveform between TP23 ard TPG6."

P

. Amplitude Incorfec_t.

b, Period incorrect.

a,

b.

C22,CR16, or CR17 de-
fective, R91-R93, R37
R98, R9% Incorrect val-
ue or open, Proceed to
Step 5,

CR15 defectiva, Pro-

ceed to Step 4. .

‘ Waveform between TF23 and TP65.

b. Perlod incorrect,

|
a, Amplitude fncorrect.

b.

CR13, CR14, CR15 de-
fective,

GR10, CR11 defective.

Waveform L_etween TP23 and TP64,

b, Pericd incorrect,

a. Amplitude Incorrect.

a,

b.

R100,K101,C23 defec~
tive.

CR9, CR12 defective,

. .67 REPAIR AND REPLACEMENT

5.48 Before servicing a printed wiring board, refer
to Section VI of this manual which contains a list
of replaceable parts. Before replacing a semicon-
ductor device, refer to Table 5-7 which lists the

special characteristics of selected semiconductors.

Table 5-7. Selected Semiconductor Charsctesistics

If the device to be replaced I8 not listed in Table.
5-7, the standard ranufacturer's part nun.>er listed
in Section VI is applivable, After repiacing a semi~
conductor device, refer to Tabie 5-8 for checks and
adjustments that may be necessary.

REFERENCE ‘ ' ' : SUGGESTED
DES{GN;ITOR , CHARACTERISTICS 2 PART NO. REPI:ACEMENT

Q1 Matched differential amplifier. NPN 1854-0229 2N2917 G.E.

: Si Planar, 70 (min,) hpg lc = ImA, * '
\{CE =5V, lco 0.01pA @ Yebo = 5V, -
Q2 Matcheddlft‘ereng[alampuﬂer. NPN Si.e 18540221 2N4045 Unlon Carbide
CR}, CR22-25, | Si. rectifier, 900mA, 200prv | 1901-0327 |} IN5359 G.E.
CR32, CR34 ! : ‘ : -
N
5-13
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'fable 5-'1". S.electad Semiconductor Chl-:racterllsucs (Contlnued)

\ ! ' . ' N ! :
REFERENCE , : SUGGESTED
DESIGNATOR -/ CHARACTERISTICS & PART NO, REPLAGEMENT
CR2-5,CR9~15, | Si. rectifier, 2C0mA 180prv 1901-0633 | 1N485B Sylvanla
CR17, CR18 ‘ g _
CR7 S1. dlode, 10V, 400mwW ; 190i-0460 | 1N483. G.E. ;

CRB, CR16 5i. rectifler, 400mW, l0prv ; 1901-0461 1N4828 G,E,

VR3 ' Zener dirde, 40,2V, 1,5W 1902-0431 | 1113803 Motorola
VR4 Zener diode, 16,2V, 400mW ‘1302-0184 | 11966 Motorola
VRS Zener diodq, 4,22V, 400mW 1902~-3070 IN749 Motorola

[ % T
1 ’l ;
Table 5-8,  Checks and Adjustments After .Replacem?nlt of Semlconductor Devices
REFERENCE FUNCTION CHECK ADJUST
- . : Ry P ]
-Q1 o Constant voltage differ~ Constunt voltage (CV) lina and load rege- R6 or R8
ential amplifier, . lation. Zero Volt output,
Q2 Cor.stant currant dif.fer-l Conatant current {CC) Illne and load regu~ R250rR28
ential amphfier, lation. Zero current output,
Q3,04 Mixer and error amplifier, CV/bC load regulation. CV transient rv~ R30
’ sponse,

Q6 Serles regqulatcr, CV/CC load ragulation.

QB.QS Reference regulataor, Reference circuit line regulation. R26

q'uo ) Clamp circuit, CC load regulation.

Qll-15 Meter circuit, Meter zero, Vultmeter / ammeter tracking. R63,R72,

' R56,R38
Q18,Q19 . SCR control amplifiers, Voltage across Q6. ' . R9o
' CR1,CR2 Limiting dioces CV load regulation,

5-69 ADJUSTMENT AND CALIBRATION

awl) into the small indentation near top of round
black plastic disc located directly below meter
5-70 Adjustment and calibration mey be required face,

after performance testing, troubleshooting, or re-
palr and replacement, Perform only those adjust~
ments that affect the operation of the faulty ~Louad
and no others.

§-71 METER ZERO

§-72 Proceed as follows to zero meter:

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

b. Insert sharp polnted object (pen point or

c. Rotate plastic disc clockwise {cw) until
meter reads zero, then rotate cow siightly in order
to free adjustment screw from meter suspension,
If pointer moves, repeat Steps (b} and (c).

5-73 VOLTMETER TRACKING

5-74 To calibrate voltmcoter tracking, proceed as
follows:

a. To electrically zero metel, 32t METER
switch to highest current position and, with supply
on and no load coniiected, adjust R63 untli front
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panel meter reads zero,

b, Cennect differential voltmeter across sup-
ply, observiag corract polarity,

¢. Set METER switch to highest voltage range
and turn on suvpply, Adjust VOLTAGE control until
differential voltmeter reads exactly the maximum
rated output vol}age.

d, Adjust R72 until front panel meter also
Indicates maximum rated output voltage,

5-75 AMMETER TRACKING

5-76 To calibrate smmeter tracking, proceed as
follows: _
" a, If meter has not been electrically zeroed,
perform Step (a) of Paragraph 5-73,

b, : Turn VOLTAGE control fully clockwise,
end set METER switch to low current range,

c. Connect decade resistance box in place
of R34,

d. Turn on supply {no load connected) and
rotute CURRENT controls fully ccw,

e, Adjust decade resistance so that ammeter
reads zero.

f. Turn off supply and connect test setup as
shown on Figure 5-10, Leave Sl open,

g. Turn on supply and adjust CURRENT con-
trol until differential voltmeter reads 1.5Vde.

h, Adjust R56 until front panel meter reads
exactly the maximum rated output current.

5~77 CONSTANT VOLTAGE PROGRAMMING CURRENT

5-78 Zero Qutput Voltage. To calibrate the zero
Volt programming accuracy, proceed as follows:

a, Connect differential voltmeter between +8
and -5 terminals,

b. Short out voltage control by connecting
jumper between terminals A6 and -8,

¢. Rotate CURRSMT controls fully clockwise
and turn on supply.

d, Observe reading on differential voltmeter,

e. If it is more positive than 0 Volts, shunt
resistor R6 with decade resistance 1"”."

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

g. If reading of Step (d) is more negative
than 0 Voits, shunt resi{stor RB with the decade re~
sistance bex.

h., Adjust decade resistance until differential
voltmeter reads zero then shunt RB with resistance

- value equal to that of the decade box,

5-79 CV Programming Accuracy. To calibraze the
constant voltage programming current, proceed as
follows: '

a. Connect a 0.1%, 48K resistor (96K for
Model 6205B) between terminals -S and A6 on rear
harrler strip, ‘

b. Disconnect jumper between A7 and A8

5-15
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{leaving A6 and A7 jumperced) on rear terminal bar-
rler strip,

¢. Connect u decade resistance in place of
R13, ‘
d, Connect a differentinl voltmeter between
+5 and ~8 and turn on supply.

e, Adjust decade resistance box so that dif-
ferential voltmeter indicates maximum rated output
voltage within x1,6Vdc for Model 6207B or 3,2Vdc
for Model 62098,

f. Replace decade reslstance with resistor
of appropriate value In R13 position.

5-80 CONSTANT CURRENT PROGRAMMING CURRENT

5-81 Zero Qutput Current. To calibrate the zero
current programming accuracy, proceed as follows:

8, Connect differential voltmeter between +8
and -S terminals.

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

<. Rotate VOLTAGE control(s) fully clockwise
and turn on supply,

d. Observe reading on differential voltmeter,

e. If It Is more positive than 0 Volts, shunt
resistor R25 with a decade resistence box.

f. Adjust Jecade resistance until differential
voltmeter reads zero, then shunt R2Z5 with resist~
ance value equal to that of decade resistance,

g. If reading of Step {d) {s more negatlve
than 0 Volts, shunt resistor R28 with decade resist-
ance,

h. Adjust decade resistance until differentfal
voltmeter reads zero, then shunt R28 with resistance
value equal to that of decade box.

5-82 CC Programming Accuracy. To cailbrale the
constant current programming current, proceed as

follows: :
a, Connect power supply as shown in Figure
R-10,

b. Remove strap between A3 and A4 (leaving
Ad and AS jumpered),

c. Connect a #.1%, 15K resistor between Al
ard AS,

d, Connect decade resistance box in place
of R19.

e, Set METER switch to highest current range
and turn on supply,

f. Adjust the decade resistance so that the
differential voltmeter Indicates 1,5 & 0,15Vde,

g. Replace decade resistance with appropri-
ate value resistor in R19 position.

5=-83 REFERENCE CIRCUIT AD]USTMEN'fS

5-84 Line Requlation. To adjust the line regulation
capabllities of the instrument, proceed as follows:
a, Connect the differential voltmeter between
+5 icommon) and 33 (positive),
b, Connect variable voltage transformer be-

'
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tween supply and input power source,

c. Adjust line to 105Vac.

d, Connect decade resistance Inplace of R46,

e. Turn on supply and adjust VOLTAGE con~
trol for maximum rated output voltage,

f. Adjust decade resistance so that veltage
indlcated by differential voltmeter does not change
more than 1,26mVdc as input llne voltage is varied
from 105 to 125Vec.

9. Replace decade resistance with appropri-
ate value resistor in R46 position,

5-85 CONSTANT VOLTAGE TRANSIENT RESPONSE

5-86 To adjust the transient response, proceed as
follows:;
a, Connect test setup shown in Figure 5-6,
b. Repeat Steps (a) through {e) as outlined In

5-16

j

_! : . e At s
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. Paragraph 9-31,

¢, Adjust R30 so that the transient response
is as shown In Figure 5-7,

5-87 PREREGULATOR TRACKING

5-8B8 To adjust the prerequlater, proceed as fol-
lows:

a, Connect decade res'stance inplaczof R99.

b, Turn on suppiy aivd adjust VOLTAGE con-
trol for maximum rated output VOIthe (no load con-
nected),

c, Connect dc voltmeter across series regu-
lator (TP23 to TP24),

d. Adjust decade resistance so that dc volt-
meter reads 15Vde.

e. Replace decade reslstance with appropri-
ate resistor in R99 position,
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= REPLACEABLi: PARTS
. 3 .
= 1 INTRODUCTION ‘ Table 6-1, Reference Deslgnalors (Continued)
- 6=2 Tms sectlon contains information for ordering P = plug v = vacuum tube,
- replacement parts, Table 6-4 ilets paris In algha- Q = transistor neon bulb,
o numeri: order by reference designators and provides R = msistor photacell, etc,
~ the following information: 5 = switch VR = zener diode
ﬂ : a, Refurence Designators. Refer to Table 6-1, T = transformer X = ‘socket |
- b, Description, Refer to Table 6-2 for ab- TB 7 terminal block | Z = integrated cir-
- breviations, ‘ TS = thermal switch | cult or network
= © Ve, Total Quantity (TQ). leen only the flrst i ‘ ‘ !
= time the part num,her is listed excapt in instruments i
= contiining many sub-moduiar assemblies, in which | f 4
= " case the TQ appears the first time the part number { y i !
= is lisved In each assembly, Table 6~2, Description Ablireviations
- :_i Manufacturerts Part Number or Type, ! ‘ :
" ¢, Manufacturer's Federal Supply Code Num-~ A = ampere mir | = manufacturer
- ber, Rafer to Table 6 3 for manufacturer’s name and ac = alternating mod, =|modular or
. address, current 'modified
f. Hewlett-Packard Part Number, assy, = assembly mtg = mounting
- g, Recommended Spare Parts Quantity RS} [ bd = = board n =i nano = 10-%
for complete maintepance of one instrument during bkt ' = bracket NC  =inormally closed
- one Yyear of lsolated service, QC .= degree NO =lpormally open
. h, |Parts not {dentified by a reference desig- Centigrade NP  =inickel~pleted
- ' nator are listed at the end nf Table 6-4 under Me- cd = card A =lchm
= chanical end/or Miscellaneous, The former conslsts coef = coefficient obd = order by
3 of parts bellonging to and grouped by {ndlvidual as- comp = composition ‘description
i semblies; ‘the latter consists of all parts not im= CRT = cathode-ray OD =loutside
mediately zigsoclated with an assembly, tube ‘dlameter
; CT = center-tapped | p =|plco = 10~12
= 6-3 ORDERING INFORMATION de = direct current | P,C, ='printed circult
Lo DPDT = double pole, pot, = potentlometer
_ 6-4 To order a replacement part, address order or couble throw ) peak-to-peak
inquiry to your local Hewleti=Packard sales office DPST = double pole, ppm = parts per
. (sue lists at :ear of this manual for addresses). . single throw ''million
Speclfy ths fo.lowlng information for each part: elect = electrolytic pvr = peak reverse
) Madel, comple;e serial number, and any Qption or encap = encapsulated | voltage
= speclal modification {J) numbers of the instrument; P = farad rect -t rectifier
- Hewlett-Packard part number; circuit reference des- OF = degree rms  k root mean
ignator; and des*:.'lptlon. To crder a part not lsted Parenheit [ square
in Table 6~ 4, give a complete description of the fxd = fixod 5t = silicon
part, its function. and its location. Ge = gennanium SPDT = single pole,"
- H = Henry | double throw
= : _ ' Hz = Henz SPST (= single pole,
- Table 6-1, Reference Designators IC = inteygrated ' single throw
. clreuit 88 [= small signal
A = assembly E = miscellaneous ID = insld'e dlameter | T = slow-blow
B = blower {(fan) . electronic part Inend = incandescent tan, ; = tantulum
) C = capacitor F = fuse k = kilo =\ 103 Tt ! = titanlum
CB = circuit breaker | = jack, jumper m = mils n 10-3 « tv | =volt
- CR = diode K = relay M = mega « 106 var | = variable
DS = device, signal- | L = inductor m = micro = 1076 ww = wirewound
ing {tamp) M = meter met. = metal w = Watt
h /
6-1
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- Table 6-3. Code List of Manufacturers
! | L :
[
' CODE ! ' . GODE
No, | MANUFAGTURER ' ADDRESS Na, | MANUFACTURER ADDRESS
00629 y EBY Sales Co., Inc, Jamalica, N, Y. 07138 | Westinghouse Electric Corp,
00656 {Aerovox Corp, New Bedford, Mass, Electronic Tube Div, Elmira, N. Y.
‘ 00853 | Sangamo Electrlc Co, 07263 | Falrchild Camera and Instrument
| 8. Carclina Div, Pickens, S,C, Corp, Semiconductor Div,

-, | 01121 |Allen Bradley Co, Milwaukee, Wis, . Mountain View, Calif,
01255 | Litton Industries, Inc, 07387 | Birtcher Corp.., The Los Angeles. Calif
severly Hills, Callf, 07397 | Sylvania Electric Prod, Inc,

01281 | TRW Semiconductors, Inc, ' Sylvania Electronic Systems
Lawndale, Callf, Western Div, Mountalr. Vlew, Caltf,
01295 | Texas Instruments, lic, 07716 | IRC Div, of TRW I[nc, Burlington Plant
) ‘ Semiconductor-Companents Div, - Burlington, lowa
: : | Dallas, Texas 07910 | Continental Device Corp,
! J1686 |7CL Electronics, Inc, Manchester, N, H, Hawthome, Callf,
01930 |Amerock Corp, Rockfeord, Il1, b 07933 | Raytheon Co, Companents Div,
02107 | Sparta Mfg, Co, Dover, Ohlo Semiconductor Opuration
02114 |Fewoxcube Corp, Saugerties, N.Y. Mountain View, Callif,
02606 | Fe wwal Laberetories Morton Grove, Ill. N8484 {Bmeze Corporations, Inc, Union, N.J.
0266C |Am ;henoli nor, Broadview, IlI, 08530 } Rellance Mica Corp. Brooklyn, N. Y. |
02735 |Radgio Corp, of America, Solid State 08717 | 5loan Company, The Sun Valley, Calif,
.| ano Receiving Tube Div, Snmerville, N,J. 08730 }Vemaline Products Co, Inu, Wyckoff, N.J,
03508 G. £, Semlconductor Products Dept. 08806 | General Elect, Co, Minia- '
Syracuse, N,Y, ture Lamp Dept, Cleveland, Ohlo
03797 Bldemn Corp, Compton, Calif, 08863 | Nylomatic Gorp, Norrisville, Pa,
. 03877 | Transitron Electronic Corp. 08919 | RCH Supply Co. Vernon, Calif,
' Wakeficld, Mass, 99021 |Alrco Speer Electronic Components
03888 | Pyrofilm Resistor Co, Inc. Bradford, Pa,
Cadar Knolls, N.J. 09182 | *Hewlett~Packard Co. New [ersey Dlv,
04009 |Arrow, Hart and Hegeman Electric Co, Rockaway, N.J.
‘ Hartford, Conn, 09213 | General Elect, Co, Semiconductor
04072 |ADC Electronics, Inc, Hoarbor City, Calif, Prod, Dept, ' Buffalo, N.Y.
04213 [Caddell & Burms Mfg, Co, Inc, 09214 | General Elect, Co. Semiconcuctor

. Mineola, N.Y, Prod, Dept. Auburn, N, Y,
04404 *He “gct-Packard Co, Palo Alto Diy, g 03353 | C & K Components Inc, Newton, Mass,
. Palo Alto, Calif; 0992} i Burndy Corp, Norwalk, Conn,
04713 Mulorola Semiconductor Prod, Inc, 11115 jWagner Electric Com, .

Phoenlx, Arizona Tung~-Sol Div, Bloomfield, N.J.
05277 |Westinghouse Electric Corp, 11236 |CTS of Bame, Inc, Berne;, Ind,
: Semiconductor Dept, Youngwood, Pa, 11237 | Chicago Telephone of Cal, Inc,
05347 |Ultronix, Inc. Grand Junctjon, Colo, So, Patadena, Calif,
05820 |Wakefield Engr, Inc. Wakefileld, Mass, 11502 |iRC Div. of TRW Inc, Boone Plant
06001 |General Elect. Co, Electronic Boone, N,C,
o Capacitor & Battery Dept, Irmo, 5.C. 11711 |General Instrument Corp
06004 |Bassik Div. Stewart-Warner Corp. Rectifier Div, Newark, N,}

: . Bridgeport, Conn, 12136 | Philadelphia Handle Co, Inc,

06486 |IRC Div, of TRW Inc, ; ' Camden, N,J.

. .| Semiconductor Plant Lynn, Mass, 12615 |U. 8. Terminals, Inc, Cinclnnati, Ohio

"~} 06540 ' {Amatom Electronic Hardware Co, 'Inc, 12617 |Hamlin Inc. Lake Mills, Wisconsin

o ‘ New Rochelle, N.Y. 12697 ]Clarostat Mfg, Co. Inc, Dover, N, H.
03555 Beede Electrical Instrument Co. 13103 ) Thermalloy Co, Dallas, Texas
) Penacook, N, H, 14493 | *Hewleti-Packard Co, Loveland Div,
. 06666 [General Devices Go, Inc, Loveland, ' Colo,
! Indianapolls, Ind, 14655 |Cornell-Dubilier Electronics Div,
06751 |Semcor Div, Components, Inc, Federal Pacific Electric Co,
' : Phoenix. Arizona Newark, N,]J.
06776 |Robinson Nugent, Inc, New Albany, Ind, 14936 jGeneral Instrument Corp, Semicon-
06812 |Torrington Mfg, Co,, West Div, . ductor Pred. Group Hicksville, N. Y.
Van Wuys, Calif, 15801 |Fenwal Elect, Framingham, Mass,
07137 Translstor Electronies Corp, - 16298 [Coming Glass Works, Electronic
' Minneapolis, Minn, Components Div, Raleigh, N.C

*Use Code 28480 asélgned to Hewlett-Packard Co,, Palo Allo, Cailfornia

www.valuetronics.com

N

1
-

N IR |



Table 6-3, Code List of Manufacturers {Continued)

CODE . CORE
NO, | MANUFACTURER ADDRESS NO, | MANUFACTURER ADDRESS
16758 | Delco Radio Div, of General Motors Corp, 70563 | Amperite Co, Inc, Union City, N.]J.
Kokomo, Ind, 70901 | Beemer Engrg, Co. FPort Washington, Pa,
17545 | Atlantlc Semiconductars, Inc, 70903 { Belden Corp, Chicago, IIl,
Asbury Park, N.I]. 71218 { Bud Radlo, Inz, Willoughby, Ohlo
17803 | Falrchild Camera and Instrument Corp 71278 | Cambridge Thermionic Corp, .
Semiconductor Div, Transducer Plant Cambridge, Mass,
Mountain View, Calif, 71400 | Bussmann Mfg., Div, of McGraw &
1787¢ | Daven Dlv, Thomas A, Edison Indusirics. Edison Co, St. Louis, Mo,
‘ McGraw-Edison Co, | . Qrange, N.J. 71450 | CTS Corp, - Etkhart, Ind,
18324 | Signetics Corp, " Sunnyvale, Calif, 71468 | I. T. T. Canncn Electric Inc,
19315 | Bendix Corp, The Navigation and Los Angeles, Calli,
Control Diy, : Teterboro, N.J, 71590 | Globe~Unlon Inc,
19701 | Electra/Midiand Corp, Centralab’' Div, Milwaukes, Wis,
Mineral Wells, Texas 71700 | General Cable Corp. Cornish
21520 | Fansteel Matallurglcal Corp, Wire Co, Div, Williamstowa, Mass,
No, Chicago, IlI,’ 71707 | Cote Goll Ce, Inc, Providence, R.I.
22229 | Unlon Carbide Corp, Electronics Div, 71744'] Chicrga Miniature Lamp Works
' ' ‘ Mountain View, Callf, ‘ Chlcago, Ili.
22753 | UID Electronics Jorp, Hollywood, Fla, . 71715 | Clnch Mfg. Co. and Howard
23936 | Pamotor, Inc, Pampa, Texas ; B, Jones Div, Chicago, I,
24446 | Ganeral Electric Co, Schenectady, N, Y. 714984 | Dow Cornlng Corp. Midland, Mlich,
24455 | General Electric Co, Lamp Div, of Con= 721326 | Electro Motive Mfg, Co, Inc,
sumer 'Prod, Group ‘ Willimantic, Conn,
Nela Park, Cleveland, Ohio 7.619 | Dialight Corp, Bmoklyn, N, Y.
24655 | General Radio Co, West Concord, Mass, 72699 | General Inrtrument Corgp,  Newark, N.J.
24681 | LTV Electrosystems Inc Memcor/Gom~ 72765 | Drake Mg, Co, Harwood Heights, I,
; ponents Qperations Huntington, Ind, 72962 | Elastiz Stop Nut Div, of
26982 | Dynacool Mfg, Co. Inc, Saugerties, N.Y. Amerace Esna Corp, : Union, N,J.
27014 | National Semiconductor Corp, 72982 | Erie Technological Products Inc, Erle, Pa,
Santa Clara, Calif, 73086 § Hart Mfg, Co, _ Hartford, Conn,
28480 | Hewlett~Packard Co, Palo Altc, Callf, 73138 | Beckman Instruments Inc,
28520 | Heyman Mfg,' Co, Kenllworth, N.J, Helipot Dlv, Fullerton, Callf,
28875 | IMC Magnetics Corp, ' 73168 | Fenwal, Inc, Ashland, Mass,
New Hampshire Div, Rochester, N, H, 73293 | Hughes Alrcraft Co, Electron
31514 | SAE Advance Packaging. Inc, Dynamics Div, Torrance, Calif,
) Santa Ana, Calif, ’ 73445 | Amperex Electronic Corp,
31827 | Budwig Mfg. Go, Ramona, Calif, Hicksville, N.Y.
33173 | G.E. Co, Tube Dept, Owensboro, Ky. | 73506 | Bradley Semiconductor Corp,
35434 |Lectrchm, Inc, Chicago, Iil, New Haven, Conn,
37942 | P, R. Mallory & Ceo, Inc, ( 73559 | Carllng Electric, Inc, Hartford, Conn,
: _ Indlanapolis, Ind, : 73734 | Federal Screw Products, Inc.
42190 jMuter Co, ; Chicago, 111, Chicago, IH,
43334 | New Departure-Hyatt Bearings Div, 74193 | Helnemann Electric Co, Trenton, N.J,
General Motors Corp, Sandusky, Ohio 74545 | Hubbell Harvey Inc, Bridgeport, Conn,
44655 | Chmite Manufacturing Co. Skokle, 1ll, 74868 | Amphenol Corp. Amphenol RF Div,
46384 | Penn Engr. and Mfg, Corp, : Danbury, Conn,
Doylestown, Pa, 74970 | E, F, Johnson Co, Waseca, Minn,
47904 | Polaroid Corp, Cambridge, Mass, 75042 | IRG Div, of TRW, Inc,  Philadelphla, Pa,
49956 |Raythecon Co, Lexington, Mass, 75183 | *Howard B, Jones Div, of Cinch '
55026 |Simpson Llectric Co, Div, of American Mig, Corp. New York, N.Y,
Gaga and Machine Co, Chicage, Ill, 75376 | Kurz and Kasch, Inc. Dayton, Ohio
56289 |Sprague Eleciric Co, North Adams, Mass, | 75382 | Kilka Electric Corp, Mt, Vemon, N.Y,
58474 |Superior Electric Co, Bristol, Conn. 75915 | Littlefuse, Inc, Des Plaines, Iil,
58849 | Syntron Div, of FMC Corp. 76381 | Minnesota Mining and Mg, Co,
' Homer Gity, Pa, 5t, Paul, Minn,
59730 |Thomas and Betts Co, Philadelphir., Pa, 76385 | Minor Rubber Co, Inc.  Bloomfield, N.J,
61637 |Union Carbide Corp. "New York, N.Y. 76487 | James Millen Mfg, Co. Inc.
63743 {Ward Leonard Electric Co, Malden, Mass,
Mt. Vernon, N.Y. 76493 |J. W, Mitiier Co. Compton, Calif,

*Use Code 71785 assigned to Cinch Mfg, Co., Chicago, Ill.l
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Table 6-3, Code List of Manufacturers (Continued)

CODE| .
NO. MANUFACTURER

ADDRESS

76330
76854

.Clnch

77068

-

77122
77147
77221

Palnct Co,

77252
77342
77630

77764
78189

78452
78488
78526

78553
78584
79136
79307
79727

79963
80031

Zierick Mfg, Co,
60294 | Bourns, Ihc.
‘81042

81073
81483

Grdyhl'l. Inc,

81751
82099

82142
82219

Tube’Operatlons
82389 ] Switcheraft, Inc,
82647
Products Group
82866
B2B77
82893
83058
83186

Retren Inc, |

Carr Fastener Co,

83298

83330
83385
83501

'Gentral Screw Co,

l Amerace Esna Corp,

Clty of Industry, Calif,
Oak Mfg. Co. Dlv, of Oak

Electro/Netlics Corp,
Bendlx Corp, , Electrodynamics Div,
No, Hollywood. Calif,

Patton~MacGuyer Co,
Phaostmn Instrument and Electronic Co,
South Pasadana, Calif,
Philadelphia Steel and Wire Corp,
Amarican Machine and Foundry Co,
Potter and Brumfield Div, Princeton, Ind,
TRW Electronic Components Div,

Resistance Products Co, '
Illinois Tool Works Inc, Shakeproof Div,

Everlock Chicago, Inc,
Stackpole Carbon Co,
Stanwyck Winding Div, San Fernando
Electric Mfg. Co. Inc,
Tinnerman Products, Inc, Cleveland, OQhlo
Stewart Stamping Corp.
Waldes Kchincor, Inc,

Whitehead Meta!s Inc,
Continental-Wirt Electronics Corp,

Mepco Div, of Sessions Clock Co,
Howard Industries Div, of Msl Ind. Inc.

International Rectifier Corp.’

Columbus Electronics Corp, Yonkers, N, Y.
Goodyear Sundries & Mezhanical Co, Inc,

Alrco Speer Electronlc Components '
Sylvania Electric Products Inc,
Electyonic Tube Div, Recelving
Metals and Controls Inc, Céntrol
Research Products Corp,
Vactor Electronic Co,
Victory Engineering Gorp,
Ber;dix Corp, Electric Power Div,
Herntaﬁ H,. Smith, Inc,

Gavlitt Wire and Cable Div, of

Crystal Lake, Il1,

Mountainside, N, T,
Providence, R, I,

Fhiladelphia, Pa.

Camden, N.J.
Harrisburg, Pa,

Elgin, Ill.
Chicago, Ill,
St. Marys, Pa,

Newburgh, N, Y,
Yonkers, N.Y,
L.IL.C., N.Y,
New York, N,Y.

Phlladelphla, Pa,
Mt. Kisco, N.Y.

Morristown, N.J.
Riverside, Calif,

Racine, Wisc,
La Grange. I,

El Sequndo, Calif,

New York, N.Y.

Du Bois, Pa,

Emporium, 'Pa.
Chicago, l1ll,

Attleboro, Mass.,

Madison, Wis,
Woodstock, N.Y,.
. Glendale, Calif,
Cambridge, Mass,

Springfield, N.J.
Eatontown, N.J.
Brooklyn, N.Y.

Chicago, Iil,

Brookfizld, Mass.

www.valuetronics.com

coUk
NO,

MANUFACTURER ADDRESS

83508
83594

83835
83877

84171
84411
B66B84

66838
87034

87216
87585

87929
88140
88245
90634
80763
91345
51418
91506
91637
91662
91928

92825
93332

93410
94144
94154
94222
95263
95354
95712

95987
56791

97464
97702
98291
98410
98978

99934

Grant Pulley and Hardwalu Co,
Wast Nyack, N.Y,
Burroughs Corp, Electronic
Components Dlv, Plalnfleld, N.]J.
U, 8, Radium Corp. Meorristown, N.J.
Yardeny Laboratories, Inc,
New York, N.Y.
Acco Electronics, Ing,  Great Neck, N,Y,
ThW Capacitor Div, Qgallala, Neb,
RCA Corp. Electronic Componants
Harrison, N.J.
Rummel Fibre Co, Newark, N.J.
Maico & Oak Industries a Div, of Qak
Electro/netics Corp. Anahetm, Callf,
Philco Corp, Lansdale Dly, lLansdale, Pa,
Stockwell Rubber Co, Inc,
Philadelphla, Pa.
Tower-Qlschan Corp, Bridgeport, Conn.
Cutler-Hammer Inc, Power Distribution
and Control Div, Lincoln Plant
Lincoln, Il
Litton Przcision Products Inc, USECO
Div, Lirton Industries Van Nuys, Calif,
Gulton Industrie< Inc, Metuchen, N.J.
United-Car Inc, Chicago, Il
Miller Dial and Nameplate Co,
Et Monte, Calif,
Chicago, Il
Attleboru, Mass,
Dale Electronics, Inc, Columbus, Neb,
Elco Corp. Willow Grove, Pa,
Honeywell Inc, Dlv, Micro Switch
Freeport, Ill,
Whitso, Inc, Schitler Pk,, IWIL,
Sylvanla Electric Prod, Inc, Semi-
conductor Prod, Div, Woburn, Mass.
Essex Wire Corp. Stemco
Controls Div, Mansfield, Ohlo
Raytheon Co, Compuonents Div,
Ind, Components Cper, Quincy, Mass,
Wagner Electric Corp,
Tung-Sol Dly,

Radio Mater!als Co,
Augat, Inc,

Livingston, N.J.
Southco Inc, Lester, Pa,
Leecraft Mfg, Co. Inc, LLG., N.Y.
Methode Mfg, Co, Rolling Meadows, Ill,
Bendix Corp. Microwave
Devices Div,
Weckesser Co, Inc,
Amphenol Corp. Amphenol
Controls Div, Jaresville, Wis,
Injustrial Retaining Ring Co,
- Irvington, N.J.
IM© Magnetics Corp, Eastem v,
Westhury, N.Y.
Sealectro Corp, Mamaroneck, N, Y.
ETC Inc, Cleveland, Chio
International Electronic Research Corp,
Burbank, Calif,
Boston, Mass,

Franklin, Ind,
Chicago, 111,

Renbrandt, Inc,




Table 6-4, Replaceable Parts
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REF, . ' ' MPFR,

DESIG. . ‘ DESCRIPTION CIQ MFR, PART NO, CODE { PART NO, RS
Cl fxd, elect , 47uf 400Vdc 1 | 220P47494B 56289 | 0160-3356 1
c2,3 fxd, film ,01pf 200Vde 3 | 192P10392 56289 { 0160-0161 1
C4,8,11,
©13,15,16,

21,25 NOT ASSIGNED -] = . -~ - -
G5 fxd, fllm ,001pf 2003e 1 | 192P10292 56289 | 0160-0153 1
Cs fxd, elect 20:.f 15Vdc 2 | 30D206GO15BB4 56289 1 0180-0300 1]
c7 txd, fllm ,0022pf 200Vde 1 | 192P22292 56289 | 0160-0154 1
C5 fxd, elect 4,7pf 35Vdc 1 | 150D475X9035B2 56289 1 0180-0100 1
Cclo fxd, elect 100uf 50Vdc 1 09182 ] 0180-1852 1
cl2 fxd, elect 490pf BSVdc 1 09182 | 0180-1888 1
Cl4 fxd, elect 300pf 250Vdc 1 _ 09182 | 01B0-1886 1
Cl7 fxd, filn ,1pf 200Vde 1 | 192P10492 562891 0160-0168 1
Cl8 - fxd, film ,01uf 200Vdc 192P10392 56289 0160-0161
Cl9 fxd, film 1pf 200Vdc 1 | 118P1059253 56289 | 0160-2465 i
Cc20 fxd, film 80pf 300Vde 1 09182 | 0180-1851 i
c22 fxd, elect 1uf 35Vde 1 | 150D105X9025A2 56289 f 0180-0291 1
C23,24 fxd, elect 5pf 65Vde 2 : 09182 | 0180~1836 1
C26 fxd, elect 20pf 15Vde 30D206G015BB4 56289 | 0180-0300 '
CR1 Rect, Si, 900mA 200prv 7 | IN5059 03508 | 1901-0327 6
CR2-5 Rect, S1, 200mA 180prv 18 ' 09182 | 1901-0033 ]
CRG, 31 NOT ASSIGNED -1 - - - -
CR7 Diode, Si, 10V 400mW 1 09182 1901-0460 |
CR8 Rect, S{, 400mW lQprv 2 09182 | 1901-0461 2
CR9-15 Rect, Si, 200mA 180prv 091821 1901-0033
CR16 Rect, 81, 400mW 10prv 09182 ]| 1901-0461
CR17~21 Rect, Si, 200mA 180prv 09182 ] 1901-0033
CR22-~25 - Rect, 51, 9300mA 200prv 1N5059 '03508 | 1901-0327
,CR26, 27, NOT USED -1 - - - -
CR28, 29 Rect, Si, 400mA 800prv 2 09182 ] 1901~0388 2
CR30 Rect, 51, 200mA 180prv 09182 | 1901-0033
CR32 Rect, 51, 900mA 200prv 1N5059 , 03508 | 1901~0327
CR33 - Rect, Si, 200mA 1BQprv 09182 | 1901-0033
CR34 Rect, Si, 900mA 200prv 1N3059 03508 | 1501-0327
CR35 SCR 81, 2A 600prv "1 b 2N4102 02735 | 1884-0044 1

]

Ds1 Lamp, Neon J 1] 599-124 72765 1450-~0048 1
Fl Fuse Cartridge 2A @ 250V SAFS -} ] 312002 75915t 2110-0002 5
11 Coil 1 09182 | 9100-1854 | 1}
Ql, 5SS NPN Diff, Amp. Si. 1 08182 1854-(229 1
Q2 NPN DIff, Amp, Si, 1 091821 1854-0221 1
Q3,4 SS PNP Si, 7 09182 1853-0099 6
Q5,7,16 NOT ASSIGNED - | - - - - -
Qb6 Power NPN 8§, ' 1 09182 | 1854-0225 1
Q8 55 PNP Si, . 09182 | 1853-0099

Q9 SS NPN S1, 6 09182| 1854-0071 6
Q10 S5 PNP Si, 09182 1853-0099

Qli 85 NPN Si, 09182} 1854-0071

Ql2 55 PNP §i, 09182 1853-0099

Q13 55 NPN 84, 09182F 1854-0071
Q14,15 5SS PNP SI, 09182} 1853-0099
Qi7-19 SS NPN 84, 09182} 1854-0071

62078
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REF. MFR, &

DESIG, | DESCRIPTION y1e) MFR, PART NO, GODE PART NO, RS
RL fxd, ww 2Ka 25% 3W 20ppm 2 | 242E2025 56289 | 0B11-1806 | 1
R2 fxd, met, fllm 6,2Ka 1% 1/8W 3 | Type CEAT-O 07716 | 0698-5087 | 1
R3, 4 fxd, met, fllm 20Ka 21% 1/8W 2 | Type CEAT-O . 07716 | 0757-0449 | 1
RS fxd, met, film 1,5Ka 1% 1/8W & | Type CEAT-O 07716 | 0757-0427 | 1
R6 fxd, comp 360Ka £5% W 2 | EB-3645 01121 | 0686-3645 | 1
R7 fxd, comp 430K £5% W 1 | EB~4345 01121 | 0686-4345 | 1
R8 fxd, comp 560Ka 25% W 2 | En-5645 01121 | 0686=-5645 | 1
RS fxd, comp 1 Meg £5% W 1 | EE-1055 01121 | 0686-1055 { 1

:“R10 var, ww 50Ka 10-Turn 1 09182 | 2100-1994 | 1
R11,17,27,
32, 35-37,
39, 40,

78,79 'NOT ASSIGNED -1- - - -
R12 fxd, ww 2Ka £5% 3W 20ppm 242E2025 56289 | 0811-1506
R13 ixd, comp (Selected) 5% W 3 | Type EB {obd) 01121 1
R14 fxd, comp 3,3n £5% W 1 | EB-33GS 01121 | 0686-0335 |
R15 fxd, comp 82Ka 25% 1W 1 | GB-8235 01121 | 0689-8235 | 1
R16 var, ww Dual 18K=2004 1 09182 2100-2068 | 1
R18 fxd, ww 65Kn £1% }W 1 | E30 01686 | 0811-2077 | 1
R19 fxd. comp (Selected) 5% W Type EB {(ohd) 01121 1
R20 fxd, met, fllm 1Ka 21% }W 2 | Type CEB 7-0 07716 | 0757-0338 | 1
R21 fxd, comp 390a £5% I W 1 { EB-3915 nllzl | 06u6-3915 | 1
R22, 23 fxd, met, film 61,9Ka £1% 1/8W 2 | Type CEAT-O 07716 | 0757-0460 | 1
R24 fxd, met, film 43Kn £1% 1/BW 1 | Type CEAT-O 07716 | 0698-5090 | 1
R25 fxd, comp 360Ka £5% }W EB-3645 01121 | 0686-3645
R26 fxd, met, film 1,5Ka £1% 1/8W Type GEA T=0 07716 | 0757-0427
R28 fxd, comp 560K 5% 3W EB-5645 01121 | 0686-5645
R29 fxd, met, film 1,5Ka £1% 1/8W Type CEA T-O 07716 | 0757-0427
R30 var, ww 5Ka (Modify) 2 | Type 110-F4 11236 | 2100-1824 | 1
R31 fxd, comp 1Kn 25% W 1 | EB-1025 01121 | 0686-1025 | 1
R33 fxd, comp 6,2Ka £5% W 1 | EB-€225 01121 | 0686-6225 | 1
R34 fxd, comp 3,9Ka £5% W ‘2 | EB-~3925 01121 | 0686-3925 1
R38 fxd, comp (Selected) 5% W Type EB {obd) 01121 1
R4l fxd, comp 12Ka £5% W 1 | EB-1235 01121 | 0686~1235 | 1
R42 fxd, comp 6,8Kn £5% W 1 | EB-6825 01121 | 0686-6825 1
R43 fxd, met, film 510 £1% W 1 | Type GEB T-O 07716 | 0698-5145 | 1
R44 fxd, comp 47Ka 25% W 1 | EB-4735 01121 0686-4735 { 1
R4S fxd, comp 5,1Ka 25% }W 1 | eB-5125- 01121 | o068B6-5125 | 1
R46 fxd, comp 100K 5% W 1 | EB-1045 01121 | 0686-1045 | 1
R47 fxd, comp 560a 25% }W 1 | EB-5615 01121 | 0686-5615 | 1
R48 fxd, met, film 1K £1% W Type CEB T-O 07716 | 0757-0338 :
R49 fxd, ww 15Ka 25% 10W 1 | 247£1535 56289 | 0815-0045 | 1|
RS0 fxd, comp 10n 5% W 1 | EB-1005 01121 | 0686-1005 | 1 |
RS1 fxd, comp 30Ka £5% 3W 1 | EB-3035 01121} 0686-3035 | 1|
RS2 fxd, comp 22Ka £5% W 1 | EB-2235 01121 { 0686-2235 | 1
RS3 fxd, met. film 6,2Ka 1% 1/8W Type CEA T-O 07716 ] 06985087
RS 4 fxd, ww 7,54 £5% 10W . 1| 247E7255 56289 | 0811-1894 | 1
R55 fxd, mot. fllm 42,2, £1% 1/8W 1 | Type CEA T-O 07716 | 0757-0316 | 1
RS6 var, ww 1K (Modify} - 1 | Type 110-F4 11236 | 2100-0391 | 1
R57 /| fxd, met. film 900~ £1% 1/8W 2 | Type CEA T-O 07716 | 0757-1099 | 1
RS8,59 fxd, met, film 100 £1% 1/8W 2 | Type CEAT-O o77:6 ! 0757-0401 | 1
R60 ' fxd, met, film 900 £1% 1/8W Type GEA T-O 07716 } 0757-1099 '
R61 fxd, met, film 152Ka £1% §W 1 | Type CEC T-O 07716 0757-0311 | 1
R62 fxd, met, film 7504 1% 1/8W 2 | Type CEA T-O 07716 ] 0757-0420 | 1
R63 var, ww 5Ka (Modify) Type 110-F4 11236 | 2100-1824
R64, 65° fxd, met, film 12K~ 1% 1/8W 2 | Type CEA T-O 07716 | 0698-5088

62078
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REF, MFR,

DESIG. DESCRIPTION ~Q MFR, 2ART NO, CODE PART NO. RS
R66, 67 . Exd, met, film 3,40K. 1% W 2 | Type CEB T-0O 07716 | 0638~4642 |
R68,69 . fxd, met, film 365, 21% {W 2 | Type CEE T-O 07716 | 0757-0723 !
R70,71 fxd, met. film 3K.21% }/8W 4 | Type CEAT=0 07716 | 0757=1093 | . 1
R72 var. ww 250 (Modify) 1 | Type 110-F4 11236 | 2100-0439 1
R73 fxd, met, film 750, 1% 1/8W Type CEA T-0O 07716 | 0757-0420
R74 fxd, met, film 9,09Kn £1%'1/8W 1 | Type CEAT=O 0/716 | 0757-0288 1
R75 fxd, met. fllm 3K, 21% 1/8W Type CEA T-O 07716 | 0757-1093
R76,77 fxd, met, film 1,5~ 1% 1/BW Type CEA T-O 07716 | 0757=-0427
R8O fxd, comp 33K +5% IW 1 | EB-3335 01121 | 0686-3335 1
R81 fxd, ww 504 5% 5W 1 | Type oXM 56289 | 0811-1854 1
RB2 fxd, comp 1,5M x5% }W 1 EB-1558 01121 0686-1555 1
RB3 fxd, comp 1,6Ka 5% W 1 | EB-1625 01121 | 06B6-1625 1
R84 fxd, ww 2a £5% 3W 20ppm 1 | 242E2R05 56289 | 0811-1831 1
R85 fxd, met, film 2Ka 21% 1/8W Type CEA T-O 07716 | 0757-1093 |
R86 fxd, met. film 6,2Kn 1% 1/BW Type GEA T-O 07716 | 0698-5087
R87 fxd, ww 3K 5% IW 20ppm 1 | 242E3025 56289 | 0812-0010 |
R88 fxd, comp 1,5KA 25% 1W 1 GB-1525 01121 0689-1525 1
RB9 fxd, ww 220. £5% 1 09182 | 0811-1763 1
R90Q fxd, comp 6,2Kn 25% 1W 1 | GB-6225 01121 | 0689-6225 |
R91 fxd, comp 39Kn 5% iw 1 | EB-3935 01121 | 0G8A-~3935 1
RY2 fxd, comp 43Ka 25% +W 1 | EB=4335 01121 | 06Bob-45:% 1
R93 fxd, comp 10K 25% W 2 | EB-1035 01121 | 0686-1035 1
R94 fxd, comp 120Ka 25% %W i EB=1245 01121 0686~1245 1
R95 fxd, comp 10K, 5% iW EB-1035 01121 | 06B6-103% ‘
RI6 fxd, comp 3,9Ka 25% 4W EB-3925 0il21 | 06B6-2325 i
R97 fxd, comp 16K, 5% W 1 | EB-1535 01121 | . 06B6 -1 1
R98 fxd, comp 2,2Kn 5% {W 1 | EB-2225 01121 | 06882255 | 1
R99 fxd, comp 13Ka £5% W 1 | EB=1335 01121 | QGBE-1 354 1
R100 fxd, comp 330, 5% 1IW 1 | GB-3315 01121 | 0FfBY-3315 1
R101 fxd, comp 22a 5% }W 1 EB=2205 01121 06862205 1
R102 fxd, comp 100, £5% W 1 | EB-1015 01121 | 0O6B6-1015 |
R103 fxd, comp 1Ka 5% 1W 1 | EB=1025 01121 | 0686-1025 1
R104 fxd, comp 4,7n £5% W 1 | EB-0475 01121 | 0698-0001 1
51 Switch-5PST ON/OFF -1 | Tl10-72 735531 3101-1055 1
s2 Meter Switch-Wafer 1 09182 | 3100-1910 |
Tl Transformer, Power 1 09182 | 9100~1825 1
T2 Transformer, Pulse 1 09182 9100-1824 1
T3 “Transformer, Blas 1 09182 | 9100-1826 1
VR1, 2 Diode, Zener 6,2V 2 | 1N8B21 06486 | 1902-0761 2
VR3 Diode, Zener 40,2V 1,5W 1 09182 § 1302-0431 1
VR4 Diode, Zener 16.2V 400mW 1 09182 | 1902-0184 1
VRS, 6 Diode, Zener 4,22V 400mW 2 09182 1902-3070 2

MISCELLANEQUS
Chassls Assembly, Right 1 - 09182 5060-6118
Chassis Assembly, Loft 1 09182 5060-6119
Heat Sink 1 09182 5020~5566 | - 1
Front Panel {Blank) 1 09182 5000-6062
Front Panel {Includes Components) 1 09182 | 06207=-60002
P.C. Board (Includes Components) 1 09182 | 06207-60020
Knob, pointer 17/64 insert, Black 1 09182 0370-0101 1
" nb, } dia. 3/16 Insert, Red 1 o918z ! 0370-0179 1
6207B
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RBF-

MFR.
DESIG, DBSCRIPTION : TQ MFR. PART NO, 'GODE F4RT NO, RS

Knob, Black, 5/8 dia, 1/4 insert, ‘

" with arrow 1 09182 | 0370-0084 1
Knob, Black, 5/8 dla, 1/4 insert 1 09182 ] 0370-0137 1
Meter, 2-1/4", Dual Scale,

0-200V, 0-240mA 1 09182 ) 1120-1231 1
Spring, Meter : 4 09182 | 1460-0720 1
Bezel, Meter, 1/6 Mod, 1 09182 ] 4040-0295 1
Cable Clamp {(1/41.D,) 3 | T4~4 79307 1400~0330 1
Barrier Strip 1 09182 | 0360-1234 |
Jumper, Barrier Strip 8 422-13-11-013 71785 03€0-1143 2
Rubber SBumper *4 | MB50 87575 | 0403-0088 1
Rubber Bumper, P, C, Board 3 | 4072 87575 | 0403-0086 1
Line Cord, Plug PH151, 7-1/2 ft, .1 | KH=4096 70903 | 8120-0050 1
Strain Relief Bushing, Line Cord. 1 | SR-5P-1 28520 0400-0013 1
5§ Way Binding Post, Maroon 1 DF21Mn 58474 1510~-0040 . 1
5 Way Binding Post, Black 2 | DF21Bc 58474 | 1510-0039 1
Fuseiiolder 1 342014 75915 1400-0084 1
Lockwasher, Fuseholder 1 1224-08 78189 2190-0037 1
Nut Fuseholder 1 | 903-12 75915 2950-0038 - 1
Washer, Neoprene, Fuseholder 1 901-2 75915 1400-0090, 1
Fastener, Covers 8 | CB091-632-248 89032 | 0510-0275 2
Mica Insulator Q6 1 734 08530 ] 0340-0174 1
Insulator, Transistor Pin Q& 2 09182 0340-0166 2
Insulator, Q6 1 09182 | 0340-0168 1
Carton 1 09182 | 9211-0848

" End Caps 2 09182 | 9220-1218

www.valuetronics.com
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ION il

SECT
CIRCUIT DIAGRAMS

This section contains the circuit dlagrams neces- wmnd‘board.
sary for the operation and maintsnance of this b, Schemutic Diagram, Figure 7=2, which
power supply, Included are; ’ : illustratas the circuitry for the entire power sup-

a. Component Location Diagram, Figure sly, Voltages are given adjacent to test polnts,
7-1, which shows the physical location and refar= identified hy encircled numbers on the schematic
ence designator of parts mounted on the printed and printed wiring board,
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TEST POINTS 66 « 23
{NO LOAD)

oy
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L'B.S!MSEC.

L—8.33HSEC.—.I

TEST POINTS 67-23

L,

TEST POINTS 23-CR9 8 CRI2 {CATHODE)

+iv

ov

le-8.33MsEC

-0V

La.aam SEC

- =18V
TEST POINTS €6~-23 TEST POINTS 66-23
{FULL LOAD) {NO LOAD, IOV OUTPUT)
+4,2v
i
IQuSEC
N L & r~ -— QV
fo— 0,33 M SEC—

v

TEST POINTS 6B8-{T2-4)

2 S A

B.3IMSEC.

TEST POINTS 65- 45

+0.6v

- 16,4y

NOTES:

. ALL WAVEFORMS TAKEN WITH liSVAC, 60Hz, SINGLE—~PHASE INPUT AT MAXIMUM
RATED OUTPUT VOLTAGE WITH NO LOAD CONNECTED (EXCEPT 8 AND C INDICATED).
' WAVEFORM AMPLITUDES ARE TYPICAL XI0%.

2. OSCILLOSCOPE DC COUPLED ANL REFERENCED TO TEST POINT 23 UNLESS
OTHERWISE INDICATED,

3. FOR CLARITY, WAVEFORMS ARE NOT DRAWN TO SCALE.
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MANUAL CHANGES" o . S

Make all cmrccnons In the manual accordmg to errate below. u'en check the foliow:ng table for, waur power supp!y serial
" number and enter any listed change(s} In the manual :

_SERIAL !

“'MAKE
Prefix ! ‘Number, CHANGES |
CAL D= Errata
7€ 01486-016h5 i
. 7k - 01656-01776 1,2
1149A ' 01776-02436 1,2,3,4
- 1608A 02436.02616 fthrub
171BA 02616-03035 1thrv 6
C1918A 03036-3305 1thry 7
2045A 3306-3755 1thru8
2230 375603785 1 thru 9
22425 03786-up 1 thru 10
|
ERRATA:

On the title page, change the HP Part No. of the manual
from 06207- 90002 to 06207-80003.

Page 5.8, Paragrapn 4.56, Step {g), change “34mVdc" to
" Brn\fdc"

Page 6-8, Paragraph 5-48, Step (i}, change "34mVde” to'
"1.6mVde",

In the replaceabls parts table. change CR28 end CR29
to HP Part Ne, 1801-0330. -

CHANGE 1:
In tha replaceable parts table, make tha following change:
Terminal Strip: Add, HP Part No. 0360-0401,

| CHANGE 2: _
In the replaceable parts table, change power transformer
T1 to HP Part No. 5080-7183,

CHANGE 3: )
The Serisl Prefix of this unit has been changed 10 11494,
This is :he only change,

ERRATA:

Make the iollowmg} addmons to the parts tist

~ ‘options:

Option 08, 10-turn current control, Resistor, variable,

10-turn, 20k5), HP Part N 2100-1867.

Option 13, Decadial vor .-ge contral, Turns-counting
dial, HP Part No. 1140-0020.

Option 14, Recadial current control, Rasistar, varfable,
10-turn, 2082, HP Part No. 2100-1867. Turnscounting
diai, HP Psrt No. 1140-0020,

Option 28,,230Vac input. Fuse, 2A, normal,

“Madei 6207B DC Power Supply s o ' ; N
Manual HP Part No 06207 90003 P o : .

.F
Sk

L ; . )
Change the values of the components in the contact protectuon :
network In Flgu'e 56 to ,004uF and 1259

CHAN654 o T o
In the parts list, change the HP Part No, of rubber bumper _ :
040C-0088 to 0403-0002. . o v
ERRATA:

In Table 1-1, change the INTERNAL IMPEDANCE AS A
CONSTANT VOLTAGE SOURCE {Output Impedance)
specification to read as follows: Qutput Impedance (Typical):
Approximated by a 20 milliohm resistance in series with a

1 microkenry inductance,

The standard colors for this instrument are now mint gray
{for front panel) and olive gray {for sll other external
surfaces)’ Gption X85 designates use of the former color
scheme of light gray and blue gray. Option ABS designates
use of a light gray front panel with olive gray used for ali
other externa) surfaces New part numbers are shown on
next page,’

in the parts ilst, change HP Part No, of nitotiarip DST to
1450-0566.,

CHANGE 5:
In the parts list, change the HP Part No. of transistor Q4 1o
1853-0224. ‘

_ ERRATA:
Effective January 1st, 1977, Option 008 {10-turn current
control) has been redesignated Option 009, Also, Options
013 {decadial for voltage control) and 014 {10-turn cutrent
control with decadial) are no longer avallable individually,
but they are avallable comined into a single new option
designated Option 015. Make these changes wherever Option
008, 013, or 014 is mentioned in **.2 manual.

The front panel bincing Posts have been changed to a type
with better designed insulation. Delete the two types of

- posts listed on page 6-8 of the parts list and add: black

binding post, HP Pert No, 1510-0114 {qty. 2); and red
binding post, HP Part No. 1610-0115 (qty. 1).

CHANGE 6:
The preregulator circuit has been revised to eliminate turn-on
overshoot. The revised portion of the circuit Is shown on

+ next page. The required parts list changes are as follows:

{a) Change R10210 20 ohms, 6%, 1/2W, HP Part No.
0686-2005; (b) Add R10S, 100 ohms, 5%, 1/2W, 0686-1015;
{c) Add R106, 3k, 6%, 1W, 0669-3025; {d) Add C27,
0.01uF, BOOV, 0160-4569; (e) Change CR21 to HP Part No.
1901-0460; (f) Add CR36, HP Part No. 1901-0033,
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Page __-2_ '.::i! L
A | L HP PART NUMBER

. .~ DESCRIPTION ' - STANDARD CPTION AB5 OPTION X085 |
B Front Panel, l.ﬂuercd "  06207-60003 0620760001 ——
Heat Sink, Rear B060-7965 -+ 5060-6120
L2 Chasdts, Right Side - 5060-7956 -+ 5060-6118
1Chuissis, Left Side 5060-7865 -+ B060-6119
Cover, Top _ 5000-9424 - 5000-6061
Rack Kit (accessory) 14523A 14523A-AB5 -
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ST o R84
CR35 2

* CHANGED OR
ADDED
v COMPONENT

; Pre.egulator Circuit, part of Lhange o ‘

ERRATA o
The blue-gray mete-ibezel has been replhced bv a black one,
HP Part No. 4040-0414. ‘ ! !
; _. )
The corrugated shipping carton for this mode! has been
changed to HP t‘m No. 9211 2570, Two 9220-2703 floater

pads are used.

For all instruments delwered oh or after July1,

1978, change the HP Part No, for fuseholder from !
1400-0084 to fuseholder body 2110-0564 and fuse-
holder carrier 2110-0565, Change the HP Part No.
for fuseholder nut from 2050-0038 to 2110-0589,
If old fuseholder myst be replaced for any reason,
replace complete fuseholder and nut with new
fuseholder parts. Do not replace new parts with
old parts. Ly

[

’ R ' H

fto M2

CHANGE 7:
In the parts ist, change .ne HP Part No. for the
ainding posts and associated
hardware to the follow'~g:
Red binding post, qty 2 : 1510-0091
Terminal fug, qty 2 : 0360-0042
Lockwasher, gty 1 : 2190- 0056
Nut, qty 1 : 2500-0001
Black binding post, gty 1 : 1610-0107
Terminal lug, qty ¥ : 0360-1180
Nut, qty 3 :2950-0144

CHANGE 8:

In the repiaceable parts list, change switch S1 to HP Part
Number 3101-2424, On the Schematic’ disgram change |
$1 to show two switch sections, one which breaks the
AC Line {as shown), the other breaks the ACC Line,

, , CHANGE 9%
In tte replaceable parts list and on the
schematic), change R16 to var. ww 20k ten-
turn HP P/N 2100-1867 gty 1. Also delete:
Knob 17/64 insert and Knob 3/16 insert.
Add: Knob, round HP P/N 0370-0137 qty 1.
This change eliwinatoes Option 009 because
Option 009 15 now standard equxpment

CHANGE 10:

In the rep]meahm partc list, change R19
1% 1/8W, HP Part No. 0757- -0344;
and VRY to 6.2V 2%, HP Part No. 1992-u509,

10/18/82 ' o ,
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