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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from 
the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States 
National Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration 
facilities of other lnterna tional Standards Organization members. 

WARRANTY 
This Hewlett-Packard instrument product is warranted against defects in material and workmanship for a period of 
one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its option, either 
repair or replace products which prove to be defective. 
For warranty service or repair, this product must be returned to a service facility designated by HP. Buyer shall 
prepay shipping charges to HP and HP shall pay shipping charges to return the product to Buyer. However, Buyer 
shall pay all shipping charges, duties, and taxes for products returned to HP from another country. 
HP warrants that its software and firmware designated by HP for use with an instrument will execute its programm- 
ing instructions when properly installed on that instrument. HP does not warrant that the operation of the instru- 
ment, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 
The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, 
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmen- 
tal specifications for the product, or improper site preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED WARRAN- 
TIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP SHALL NOT BE 
LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER 
BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 
Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packardpro- 
ducts. 
For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the 
back of this manual. 



MANUAL CHANGES 
Model 6291A DC Power Supply 

Manual HP Part No. 06291-90001 

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

SERIAL MAKE 
Prefix 1 Number CHANGES 

All 
6G 
6G 
6G 
6G 
7M 
7M 
714 
1144A 
1144A 
154811 
l549A 
1710A 
1727A 
1806A 
1810A 
1833A 
1918A 
1928A 
204OA 
2103A 
2116A 
2117A 
2137A 
2233A 
224011 

0251-0330 
0331-0380 
0381-0470 
0471-0550 
0551-0760 
0761-1160 
1161-1752 
1753-1782 
1783-2842 
2843-2872 
2873-3362 
3363-3592 
3593-3992 
3993-4042 
4043-4422 
4423-4862 
4863-5022 
5023-5902 
5903-6052 
6053-6262 
6263-6302 
6303-6582 
6583-7112 
7113-7202 
7203-up 

Errata 
I 

1,2 
l-3 
l-4 
l-5 
l-6 
l-7 
l-8 
l-10 
l-11 
1-12 
1-13 
1-14 
1-15 
1-16 
1-17 
1-18 
1-19 
l-20 
l-21,*23 
l-22,*23 
l-23,*24 
l-24 
l-25,*26 
l-26 

ERRATA: 
In the replaceable parts list change 4702, 
800,850,852,853, to SS PNP Si., 2N2907A, 
Sprague, HP Part No. 1853-0099. 

On page 3-2, Figure 3-4, disconnect the 
strap between terminals A4 and A5 and con- 
nect A5 to +S. 

On page 3-3, Figure 3-6, disconnect the 
strap between terminals A7 and A8 and con- 
nect A8 to +S. 

In the replaceable parts list change Q303, 
304 to NPN Power Si., 09182, HP Part No. 
1854-0225 and add Q851, NPN Si., 2N4045, 
Union Carbide, HP Part No. 1854-0221. 

On page 5-8, Table 5-4, change step 3(b) to 
read: 'I.. .for short. If it is not, proceed to 
Step 4." 

On page 5-14, change Step (b) of paragraph 
5-53 to read: "b. Connect dc voltmeter between 
TP27 and emitter of series regulating transis- 
tor(s) .ll 

In the Specifications Table, page 1-3, change 
the specification on output impedance to read: 
"1 milliohm in series with 1 microhenry." 

In the replaceable parts list, change CR401, 
403,404,600,601,800,801,902 to 0.75A 200prv 
G.E. lN5059 HP Part No. 1901-0327. 

On page 6-5, add the HP Part No. 1884-0019 to 
the listing for CR502 and CR504. 

In the replaceable parts list, page 6-6, and 
on the schematic, change R304 to 120R 5% 1/2W 
HP Part No. 0686-1215. 

In Table 1-l and paragraph 5-20, change the 
INTERNAL IMPEDANCE AS A CONSTANT VOLTAGE 
SOURCE (Output Impedance) specification to 
read: "OUTPUT IMPEDANCE (TYPICAL): Approxi- 
mated by a 2 milliohm resistance in series 
with a 1 microhenry inductance." 

Effective Jnauary 1, 1977, Options 007 (lo-. 
turn voltage control) and 008 (lo-turn current 
control) are no longer available individually, 
but they are available combined as Option 009. 
Likewise, Options 013 (lo-turn voltage control 
with decadial) and 014 (lo-turn current control 
with decadial) are no longer available indivi- 
dually, but they are available combined into a 
single new option designated Option 015. Make 
these changes wherever Option 007,008,013, or 
014 is mentioned. 

The front panel binding posts have been changed 
to a type with a better designed insulation. 
Delete the two types of posts listed on page 
6-7 of the parts list and add: black binding 
post, HP Part No. 1510-0114 (qty 2); and red 
binding post, HP Part No. 1510-0115 (qty 1). 

Change DSl to 1450-0566. 

To the parts list, for S2 add the HP Part No. 
3100-1901 
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Indicate on the schematic with a dagger (i-1 
to show that lk is the nominal value for 
R313. The value for R313 is factory selec- 
ted to optimize the range of transient ad- 
just potentiometer R307. 

On page 5-6, paragraph 5-22, change steps 
a and f to: "a. Connect a test setup shown 
in Figure 5-4 with Sl closed." 

"f. Insert load resistor (Ry) 
by opening Sl. 

NOTE: 
The short circuit protection circuit 
in this supply will be activated is 
Sl is closed instead of opened during 
this test. 

On page 4-7, paragraph 4-41, and page 3-2, 
paragraph 3-18, add the following note: 

NOTE: 
A protection circuit, which protects 
the series regulator from overload 
damage, is activated whenever: (1) a 
short is placed across the supply, or 
(2) the output is rapidly down pro- 
grammed by an increment of more than 
4 to 10 volts. When activated, the 
protection circuit limits the supply's 
output current to about 10% of rating 
for a period of from 0.5 seconds to 
10 seconds depending on the model 
number and the load conditions. 

In the parts list, page 6-7, add insulator 
(for CR502,504) HP Part No. 5020-5595. 

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

On the schematic, change TP21 to TP91, 
located in the gating circuit. 

In the replaceable parts list, page 6-5, 
change C501 to HP Part No. 0160-0710 and 
C200 to fxd film .OlpF 200V HP Part No. 
0160-0161. 

Add the following items to the parts list: 
Spacer-round,qty 1, HP Part No. 0380-1551. 
Internal-external lockwasher, qty 1, HP 
Part No. 2190-0576. 

_ _. _ .",_ 

CHANGE 1: 
In the replaceable parts list, change R309 to 
fxd ww 40R +5% 4OW, 408/817 MTG. W-L., HP Part 
No. 0811-1965. 

CHANGE 2: 
On the component location drawing (schematic 
apron) make the following changes: 
a. Interchange collector (C) and emitter (E) 
designations for transistor Q853 on the lower 
right-hand side of the drawing. 
b. Remove TP21 designation from R205 on center 
left-hand side of the drawing. The TP21 desig- 
nation at the bottom of R310 is unchanged. 
c. TP19 (bottom center) should point to bottom 
of R300. 
d. Interchange locations of Q401 and CR809 at 
bottom left of the drawing. Electrical connec- 
tions remain the same. 

CHANGE 3: 
In the replaceable parts list, change R870 to 
var. ww Sk Type 110~F4 CTS HP Part No. 2110- 
1824 and T801 to bias transformer, 09182, HP 
Part No. 9100-2184. 

On the schematic, the primary of bias trans- 
former T801 should be connected as shown in 
the sketch below for 115V operation. For 230V 
operation the jumpers between lugs 1 and 3, 
and 2 and 4, must be removed and lugs 2 and 
3 connected together. In addition, a new power 
transformer, T800, must be installed in accor- 
dance with Option 018. 

0, 84 ’ . L , 
8s 

F” 
I r8Ol 

CHANGE 4: 
In the replaceable part list change: R313 to 
fxd camp lk f5% 1/2W EB-1025, A.B. HP Part No. 
0686-1025; R601 to fxd met film 422fi +l% 1/8W 
CEB T-O IRC HP Part No. 0698-4590; R706 to 
fxd ww 4.7R 55% 2W Type BWH IRC HP Part No. 
0811-1674; R871 to fxd met film 75Oa fl% 1/8W 
CEA T-O IRC HP Part No. 0757-0420;add CR603, 
200mA 200prv 09182 HP Part No. 1901-0033; add 
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VR800 4.22V f5% 400mW 09182 HP Part No. 
1902-3070; and delete R872. 

CHANGE 10: 
In the replaceable parts list, page 6-5, 
change CR501,503 to HP Part No. 1901-0317; 

On the schematic, connect new diode CR603, 
across VR600 in the reference circuit. An- 
ode to +S and cathode to +9.4V. Also, de- 
lete R872 in the meter circuit and connect 

CHANGE 11: 
All primary ac connections have been removed 
from the circuit board and are now made di- 
rectly to the transformer primaries. Pilot 
light resistor R903 has been removed from 
the PC board and is now on a new terminal 
strip (0360-1696) mounted on the SCR heat- 
sink assembly. These changes do no affect 
the circuit schematic. 

VR800 in its place. Anode 
and cathode to +15.4V. 

CHANGE 5: 
On the Title Page, change 
Prefix from "6G" to "7M." 

to base of Q850 

Serial Number 

In the replaceable parts list, replace Sl 
(switch/indicator, ON/OFF) with Sl, toggle 
switch, Carling, 2FA53-73-SKl, HP Part No. 
3101-0984 and DSl, pilot light, neon,Drake 
HP Part No. 1450-0048. 

Schematic connections to the new switch and 
pilot light remain the same except that 
they are physically separate. 

CHANGE 6: 
In the replaceable part list and on the 
schematic, change R826 to fxd camp 3.9k f5% 
1/2W EB-3925 A.B. HP Part No. 0686-3925. 

CHANGE 7: 
In the replaceable parts list and on the 
schematic, change R501,502 to 22a f5% 1/2W 
HP Part No. 0686-2205. 

CHANGE 8: 
The Serial Prefix of this unit has been 
changed to 1144A. This is the only change. 

In the replaceable part list and on the 
schematic, change R702 to fxd ww 1.5k ?5% 
3W HP Part No. 0811-1805 and R709 to fxd 
camp 1.6k 25% 1/2W HP Part No. 0686-1625. 

CHANGE 9: 
The standard colors for this instrument are 
now mint gray (for front and rear panels) 
and olive gray (for all top, bottom, and 
other external surfaces). Option X95 desig- 
nates use of the former color scheme of 
light gray and blue gray. Option A85 desig- 
nates use of a light gray front panel with 

CHANGE 12: 
In this supply, main power transformer T800 
has been replaced by a new transformer with 
dual-winding primary for 115/230Vac operation. 
The new transformer (HP Part No. 06291-80091) 
replaces both T800 transformers presently 
used in this model for 115V or 230V operation. 
Since it is no longer necessary to replace 
T800 to convert the supply from 115V to 230V 
operation, or vice-versa, Option 018 (which 
equipped the supply for 230V operation only) 
has been discontinued to be replaced by a 
new Option 028. Option 028 modifies the stan- 
dard 115V unit to a 230V unit as described 
below: 

To convert the supply for 230V operation: 
a. Remove the jumpers from between termin- 

als 1 and 3, and 2 and 4 of T800. 
b. Install a jumper between terminals 2 and 

3 on T800. 
c. Replace Fl with a 3A 250V fuse, HP Part 

No. 2110-0003. 
NOTE: Due to the circuit changes shown on the 
next page, it is no longer necessary to change 
any jumper connection at T801. The dual pri- 
mary windings of T801 are now permanently 
wired in parallel across winding 3-4 of T800. 
The pilot light, in series with R903, is also 
connected across this winding. The revised 
primary circuit schematic is shown on the 
next page. 

HP Part No. 

Description Standard 

Front Panel, Lettered 06291-60004 
Heat Sink Assembly 5060-7968 
Rear Chassis 5000-9485 
Cover, Top 5000-9431 
Chassis, Right Side 5000-9406 
Chassis, Left Side 5000-9407 

Option A85 

06291-60001 

Option X95 

5060-6131 
5000-6103 
5000-6104 
5000-6098 
5000-6099 

c 
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CHANGE 13: 
In the parts list and on the schematic, 
change R202 to 61.9k 1/8W HP Part No. 0757- 
0460. 

CHANGE 14: 
In the parts list and on the schematic, 
change R307 to 10k 10% HP Part No. 2100- 
3210. 

CHANGE 15: 
Add C901, HP Part No. 0160-4065 to the 
parts list and schematic as shown below: 

CHANGE 16: 
In the replaceable parts list and on the 
schematic, add R904, 10R 5% 1/2W HP Part 
No 0686-1005. The new resistor is in series 
with the negative lead of C801. 

CHANGE 17: 
In the replaceable parts list and on the 
schematic, indicate that 12k is the nominal 
value for R712. The value for R712 is fac- 
tory selected to optimize the range of ramp 
potentiometer R711. The procedure for 
selecting R712 is identical to the proce- 
dure given for 50Hz operation in paragraph 
5-55, steps g through j, except that the 
resistance value should be selected to pro- 
vide a 3V+O.2V drop across the series reg- 

ulator. (For 5OHz operation the voltage drop 
across the series regulator remains 3.5V.l 
Set R711 to the center of its range before 
using the resistance box to determine the 
value for R712. 

Change VR600 to 9V, HP Part No. 1902-0785; 
R606 to 9k HP Part No. 0698-5454; and R611 
to 49052 3W HP Part No. 0811-1801. 

CHANGE 18: 
In the replaceable parts list, page A-2, 
delete Rl and VRl; add Ul HP Part No. 1826- 
0276 and C2, fxd elect 1pF 50V HP Part No. 
0180-0230. In Figure A-l, delete Rl and VRl 
and add Ul and C2 as shown below. 

'v 
i, 2 

f ISfV 
& 

FZ 
3 

CRI 
? 

CHANGE 19: 
In the parts list, change Red binding post, 
qty 2 to HP Part Xc/ 1510-0091; Terminal lug, 
qty 2 to HP Part No. 0360-0042; Lockwasher, 
qty 2 to HP Part No. 2190-0079; Nut, qty 2 
to HP Part No. 2500-0001; Black binding post, 
qty 1 to HP Part No. 1510-0107; Terminal lug, 
qty 1 to HP Part No. 0360-1190; Nut, qty 2 
to HP Part No . 2950-0144. 

CHANGE 20: 
In the replaceable parts list, page 6-7, 
change R855 to variable 50052 HP Part No. 
2100-0328. 

CHANGE 21: 
In Appendix A, Table A-l, change R9 to 1.33k 
HP Part No. 0757-0317. 

CHANGE 22: 
In the replaceable parts list change Sl to HP 
Part No. 3101-2456 (changed in CHANGE 5) and 
Q400 to HP Part No. 1854-0458. 

CHANGE 23: 
In the replaceable parts list, page A-2, add 
C2 1uF 35V HP Part No. 0180-0291. On the 
schematic C2 is located parallel to CR2, with 
the negative end of C2 connected to +S. 

*This change also applies to the following 
serial numbers: 2103A 6183,6189,6024,6209- 
6211,6213-6215,6221,6235-6238,6238,6240. 

And 2116A 6285-6290. 

“,.. .,.... “... I.-,_,. ,-,I ,. _ 
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CHANGE 24: 
In the replaceable parts list, page A-2, 
change C2 (changed in CHANGE 23) to 2.2uF, 
20V HP Part No. 0180-0155; CR4 to HP Part 
No. 1901-0701. Also add C3 .OluF 10% 1OOV 
HP Part No. 0160-4832. It is mounted between 
the cathode of CR1 and the anode to CR2. 

*This change also applies to the following 
serial numbers: 2117A-6444 and 6451. 

CHANGE 25: 
In the replaceable parts list, page 6-6, 
change R605 to 6.8k HP Part No. 0757-0750. 

CHANGE 26: 
In the replaceable parts list, page A-2, 
and on Figure A-l change: R9 to l.l8kR, 
HP Part No. 0698-3512 and P.10 to l.lkQ, 
HP Part No. 0811-2878. 

*This change also applies to the following 
serial numbers: 2233A-07113, 07119, 97133, 
07134, 07153, 07195, 07196, 07199 and 07200. 

10,'18/82 
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SECTION I 
GENERAL INFORMATION 

l-1 DESCRIPTION C. Series and Auto-Series Operation 

l-2 This power supply, Figure l-l, is complete- 
ly transistorized and suitable for either bench or 
relay rack operation. It is a compact, well-regu- 
lated. Constant Voltage / Constant Current supply 
that will furnish full rated output voltage at the 
maximum rated output current or can be continuous- 
ly adjusted throughout the output range. The front 
panel CURRENT controls can be used to establish 
the output current limit (overload or short circuit) 
when the supply is used as a constant voltage 
source and the VOLTAGE control can be used to 
establish the voltage limit (ceiling) when the sup- 
ply is used as a constant current source. The 
supply will automatically crossover from constant 
voltage to constant current operation and vice 
versa if the output current or voltage exceeds these 
preset limits. 

Power supplies may be used in series 
when a higher output voltage is required in the 
voltage mode of operation or when greater voltage 
compliance is required in the constant current 
mode of operation. Auto-Series operation permits 
one knob control of the total output voltage from a 
“master” supply. 

d. Parallel and Auto-Parallel Operation 

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

e. Auto-Tracking 

l-3 The power supply has both front and rear 
terminals. Either the positive or negative output 
terminal may be grounded or the power supply can 
be operated floating at up to a maximum of 300 
volts off ground. 

The power supply may be used as a 
“master” supply, having control over one (or 
more) “slave” supplies that furnish various 
voltages for a system. 

l-4 A single meter is used to measure either out- 
put voltage or output current in one of two ranges. 
The voltage or current ranges are selected by a 
METER switch on the front panel. 

1-6 SPECIFICATIONS 

l-7 Detailed specifications for the power supply 
are given in Table l-1. 

l-8 OPTIONS 
l-5 Barrier strip terminals located at the rear of 
the unit allow ease in adapting to the many oper- 
ational capabilities of the power supply. A brief 
description of these capabilities is given below: 

a. Remote Programming 

1-9 Options are factory modifications of a 
standard instrument that are requested by the 
customer. The following options are available 
for the instrument covered by this manual. 
Where necessary, detailed coverage of the options 
is included throughout the manual. 

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

Option No. Description 

b. Remote Sensing 

The degradation in regulation which 
would occur at the load because of the voltage 
drop in theload leads can be reduced by using the 
power supply in the remote sensing mode of oper- 
ation. 

05 50 Hz Regulator Realignment: 
Standard instruments will operate 
satisfactorily at both 60 and 50 Hz 
without adjustment. However Op- 
tion 05 factory realignment results 
in more efficient operation at 50 Hz, 
and is recommended for all applica- 
tions when continuous operation from 
a 50 Hz ac input is intended. 

1-l 




































































































