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MANUAL CHAMNGES
Model 6263B, 5264B, 626AB, 6267B, 62TLR
Manual HP P/N 5950-1765
Manual Printing Date 01/76
Change Date 03/22/93

Make all corrections in the manual according to errata, then check the following tables for
your power supply serial number and enter any listed changes(s) in the manual.
MODEL 6264B
MODEL 6263B 0 mrmmmeemmm oo

---------------------------------- | SERTAL | MAKE |
| SERIAL | MAKE | R ittt | CHANGES |
Jommmmm e |CHANGES | | Prefix | Number | ]
| Prefix | Number | R e |
[ e TR | ALL | |ERRATA |
| ALL | |ERRATA | | 22484 | oLT31-0kL955 (1-3,6, [
| 1643A | 01512-02021 |2 { i i 1g,1¢,11 |
] 18268 | p2022-03111 2.4 ] | 23238 | 0Lg56-05155 |1-3,6, i
| 20304 | 03112-0k001 [2,4,6 | [ | lg-11,14 |
| 22524 | okoog-Ohlll |[2,4%.6,12 | | 23344 | 05156-07230 [1-3,6, |
| 23334 | ohik2-ok3k1 |2,4,6, | | | |9-11,14, |
| I 12,15 i I I [15 f
| 24174 | ol342-okb21 |2,4,6,12,]| | 2536A | 07231-0789% |1-3,6, |
I I [15,16,19*} I | |9-11,1k4, |
| 25héa | oub2z-o46Ll1  |2,4,6,12,] | | [15,18 |
| | 115,16,19 | | 271kA | 07896-08235 |1-3,6, |
| 25504 | ol6h2-04991 |2,4,6,12,]| i | |g-11,14, |
| | {15,16,19, | ! I 115,18,23 |
i | | 20* | | 2714A | 08236-0848% |1-3,6, |
| 27464 | 0OL992-05161 |2,4,6,12,]| I I 19-11,14, |
] I [15,16,19,| I I {15,18,23,]
i | 20,24 | ] | 125 |
{ 2TUEA | 05162-05371 |2,3,6,12,| | 294ga | 0BUB6-08555 |1-3,6, i
| | [15,16,19, | | i [9-11,1%, |
| ! |20,24,25 | [ | [15,18,23,|
| 30204 | 05372-up |2,3,6,12, ]| I [ |25,27 [
I I I15 16 19aI I 3018A I 08556'08760 I1'3y6$ I
I | j20,24,25, | I | j9-11,1k, |
| I j2e8 I I | i15,18,23,|
I """" I """""""""""" I """""" I I I I25t27328 I

| 32334 | 08761-up f1-3,6, |

I I I9-ll,11| I

| | 115,18,23, |

| I [25,27,28, |

| j [31 ]

| )



-Page 2 - HP P/HN 5950-1765 changes - continued
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MODEL 627L4B

18,21-23
|1'3a6110:
[11,13,1h,
|18,21-23,
|25
Il_3$6110,
|11,13,1k,
|18,21-23,
25,26

|1'3a6)10$
|11,13,1L4,
|18,21-23,
|25-27

|1'336>101|
[11,13,14,]
[18,21-23, |
|25-27,28 |
{1-3,6,10,|
{11,13,14, |
i18,21-23, |
125-29 |
|1-3a5,10,|
f11,13,1k, |
|18,21-23,|
[25-30 |
|1"3’61109 |
j11,13,14, |
i18,21-23,]

[s o]
2%
[}

SERIAL
Prefix | Bumber
ALL |
16434 | 02171-02330
1712a | 02331-0ukk0
2031a | oMbd1-06025
22414 | 06026-06075
22454 | 0607606075
|

23054 | 062T76-064TS
|

2323A | 06LT6-0T9TS
I

2537a | 07976-08200
|

25524 | 08201-08250
|

26074 | 08251-08910
|

2713A | 08911-09790
|

2713A | 09791-10210
I
|

20364 | 10211-10310
|
|

294Ba | 10311-10430
|
|

3017TA | 10L431-105%50
|
|

30354 | 10551-11060
I
|

30354 | 11061-11070
|
|

32134 | 11071-11130
|
!
|

[25-30 I

MODEL 627LB (Cont)

| SERIAL | MAKE |
R | CHANGES |
| Prefix | Number | |
e o !
| 32224 | 11131-up |1-3,6,10,!
| I 111,13,14, |
' I 118$21'23:|
| ! |25-30,31 |
| I I I
I I I I
I I I |
I I | I
I ! ! |
I I I |
I I I I
I | | I
|- mmm e |
ERRATA:

In Table 1-1 "Specifications”, list only the
following:

Input (Voltage and Frequency only)

Load Effect (Load Regulation)

Load Transient Recovery Time

Output

PARD (Ripple and Noise)

Source Effect (Line Regulation)

Change the definition of all other para-
meters in Table i-1 from "Specifications" to
"Supplemental Characteristics".
"Supplemental Characteristies” are type
tested or 1typical wvalues based on product
sampling. While representative, Supplemental
Characteristics are NOT pguaranteed for all
instruments. The Specifications (listed
above) are guaranteed, factory tested prior
to shipment, and can be verified for MIL STD
"A" calibraticn.

In paragraph 5-18, change the reference of
Figure 5-2 to "fig. 5-24."

second
fig.

In paragraph
reference to
5-2B."

5-25,
figure

change the
5-2A to read

On page 3-15, correct the following errors
in the battery discharging procedure: Change
the word "negative” to "positive" (3 places)
and the "positive" to "negative" (2 places)
in steps ¢ through e of paragraph 3-86. Also
correct Figure 3-1% according to the correc-
tiong in steps c through e.
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ERRATA;

Add the following notice to paragraph 1-16:
"Effective December 1, 1975, extra manualg
may be obtained by ordering Option 910 when
ordering your instrument. The number of ex-
ira manuals depends on the number of Option
910°*s ordered.

Effective Janwary 1, 1977, Option 007
{10-turn voltage control) and 008 still
available combined as Optien 0069. Likewise,
Options 013 {10-turn voltage control with
decadial) and 01% (10-turn current control
with decadial) are no longer available in-
dividually, but they are available combined
into a single new option designated Option
015. Options 920 and 021 {voltage and cur-
rent programming adjustments) are alse no
longer available individually, but they are
still available combined as Option 022. Make
these changes wherever Option 007, 008, 013,
014, 020, or 021 is mentioned in the manual.

In Table 1-1, add the statement: "No line
cord iz provided with the 626LRB, 6267B, or
627TUB": after the first sentence under Input
Power Connections.

Add three 3/8-32 nylen hex nuts, HP P/N
2650-014k, to the parts list under A3 Front
Panel Ass’y. Mechanical. These hex nuts
mount the binding posts added by Change 2.

In Models 6263B,6264B, 62668, 6267B, and
627T4B, change variable resistor R122, Ri2k,
R126, R128 (p. 6-18) to 20k, 1/2 W, HP P/N
21.00-0558,

For all instruments delivered on or after
July 1, 1978, change fuseholder to fusehold-
er body, HP P/N 2110-0564, and fuseholder
carrier, HP P/N 2110-0565. Change fuseholder
nut to HP P/N 2110-0569. 1If 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.

In replaceable parts table on page 6-6,
change HP P/N of SCR AICR57 to 188hL-0058.
Also change Q24 to HP P/N 185L-0B23.

in Table 5-2 on page 5-9, change the normal
VDC readings in steps 2 and 3 to read: "6.2

+/-5%".

In the replaceable parts 1list, page 6-13 un-
der A2 RFI filter Ass’y. Mechanical make
the follewing changes: Change PC board

mounting standoff, ,938" (qty %) HP P/N
0380-0576 to Standoff, Hex, Male/female
.938" LG steel, HP P/N 0380-1497. Change
cover standoff, .312" (Qty L) HP P/N
0380-0356 +to Standoff, Hex, Male/female

.312" LG steel HP P/N 0380-14956 (qty L).

On page 6-1, in the second sentence of para-
graph 6-2, change Table 6-3 to Table &-h.
Make the same change in subheading f. and in
paragraph 6-U.

On page 6-2, under Chassis Electrical,
change Bl +to ball bearing fan, HP P/N
3160-0369.

Change the part number of DSl to 1450-0%66.
This new light is more reliable than the
former one.

The value of R108, which determines the max-
imum crowbar trip voltage, is ne longer
specified. Instead thie resistor is selected
for optimum performance in each unit. The
nominal values for R108 are as follows: In
the Models 6264B, 6266B, and 6267B, the
nominal value for R108 is 2k, 1%, 1/8W, HP
B/H 0757-0283. In the Model 6263B is 2.3Tk,
1%, 1/8W, HP P/N 0698-3150. In the model
627LUB it is 3k, 2%, 1/8W, HP P/N 0757-0935.
Make these corrections to the schematics,
the schematic tables, and the parts list.

The drift specification for this power sup-
Ply is oriented towards the systems designer
and therefore based on remote programming.
The specification is realizing a low tem-
perature coefficient (<10ppm/ degree C)
programming resistance. If the output is set
via the front panel controls, the drift may
be ten times indicated value.

For HP 6274B, on page 6-16, under OPTION
005, change RT6 from: fxd, comp 430k 5% 1/2W
(HP P/N 0686-h345) to: fxd, comp 620k 5%,
1/2W {HP P/N 06B6-6245). On page 6-10 of the
replaceable parts list, change fuse F1 for
Models 6263B and 6266B to PB/N 2110-0010.
This is a fast-acting fuse; the obsoclete
rart is a slow-blow fuse.
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CHANGE 1:
In the Models 626L4B, 6267B, and &27LB only,
APR3 in the RFI Filter Ass’y. has been
changed to 22 ohms, 2 W, HP P/N 0698-3609.
Make this change to the parts list and to
Figure T-4 schematic.

CHANGE 2:
The front panel binding posts have heen
changed to a type with hetter designed in-
sulation. Delete the two types of posts
listed under A3 on page 6-1U4 and add: black
binding post, HP P/N 1510-0107, (qty 1); and
red binding peost, HP P/N 1510-0091, (qty 2).

CHANGE 3:

The red barrier strip cover listed in the
manual for the ac input to the 5-inch models
has been deleted to be replaced by a new
strain relief assembly, HP P/N S5060-27u4l.
This assembly includes a new transparent
barrier strip cover, which is attached to
the supply when it is shipped.

The remailning parts are partially assembled
and enclosed in a protective bag in the
shipping carton. Installation instructions
are alsc encleosed. The strain relief as-
sembly must be attached when the power sup-

ply is installed to reduce the possible
hazard of an accidental disconnecting of the
ac power cable, The complete agsembly
includes:

1. machine screw, 6-32 1.25 in. HPF P/N
2460-0020

2. barrier block cover (gty 1) HP P/N

5060-27h1
3. strain relief support (qty 1) HP PB/N
5060-2721
4. strain relief bracket (qty 1) HP PB/N

5020-2565

5. machine screw, 8§-32 0.875 in. {(gty 2) HP
P/N 2515-0007

CHANGE L4:
In all models change capacitor A1C28 +to
.015uF (RIFA cap.), HP P/N 0160-3969. In
Model 6263B only, change capacitor Al1CS to
L700pF, HP P/N 0160-0157, Add ferrite bead,
HP P/N 91T70-0894, %o emitter of transistor

Ql.

CHANGE 5:
In the model 6266B only, add ferrite bead,
HP P/N 91T70-0894, to the replaceable parts
list and to Figures 7-6 and 7-7. The ferrite
bead is placed over the emitter lead of
transistor Q.

CHANGE 6:
In all models change resistor A1R39 to 10Ck,
5%, 1/2 W HP P/N 0686-1045,

CHANGE T:
In the replaceable parts list, page 6-6 add
11 ferrite bead HP P/N 9170-089k gty {1). In
the power supply L1 is located on the emit-
ter of AlQh.

CHANGE 38:
In the replaceable parts list, page 6-16,
under Option 005, RT4 will now also apply to
Mcdel 6267R.

CHANGE 9:

*This change also applies to instruments
with Serial Numbers 20324-04333, 0UL335,
04336, Ob3h1l, o0L349, 04360, OL3I6S, and
OL36T.

In the replaceable parts list, page 6-16,
under Option 005, RT4 will now also apply to
Model 6264B.

CHANGE 10:
In Section I, on page 1-1, ¢hange the last
sentence of paragraph 1-6 to read: "“...or
the supply’s output may be floated at up to

120 volts above ground.”

CHANGE 11:
In the replaceable parts list page 6-10 un-
der A3 Front Panel Electrical, delete
capacitors C28-30 HP P/N 0160-2568, qty 3.
On page 6-11 under Rear Panel Electrical,
add capacitors C28-30, 0.1uF, 25%0Vac, HP P/N
0160-4355, gty 3.
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CHANGE 12:
On page 1-1, paragraph 1-6, change the last
gsentence to read ..."the supply’s output may
be fleated at up to 120 volts above ground.

CHANGE 13:
In the replaceable parts list, page 6-10,
under A3 Front Panel Electrical, add the
following part to Model 627LB: Fuse, F1,
hooma, slow blow, 250V, HP P/N 2110-03k0,

Qty 1.

On page 6-13 under A3 Front Panel Ass’y.
Mechanical add the following parts to model
62TL4B; Fuseholder Body HP P/N 2110-056L4, Qty
1, Fussheolder Cap HP P/N 2110-0565, Gty 1,
Fuseholder Nut HP P/N 2110-0569, Qty 1.

On page 6-18 under Option 027 and 028 add
Fuse, Fl, 250ma&, slow blow, HP P/N 2110-
0201, Qty 1.

On the schematic Figure 7-4 add F1 as showm
below to the 6274B.

MODEL 62748 ONLY @;\
Fi o
v L2\ o

WHT/BRN/GRA

WHT/GRN /GRA

B1

WHT/YEL/GRA

{ACT) WHT/RED/GRA

CHANGE 1lh:

Add Bushing (rubber) HP P/N 1251-6532 Qty 1
to the Strain Relief Assembly HP P/N
5060-27Ll added in Change 3. On the strain
Relief Installation Instructions (provided
with each power supply) Bushing (rubber)
should be listed as Item #10. Also, change
step#2 to read as follows: Route the cable
lugs through the rubber bushing then up to
the lower connection screws and connect
them.

CHANGE 15:
In the replaceable parts list, page 6&-11,
delete S1 HP P/N 3101-0946, and add S1, line
switch, HP P/N 3101-2456, qty 1.

This change only applies to Models 6264B,
6267B and 627UB. In the replaceable parts
list, page 6-14, change TB2 to HP P/
0360-2199.

In the replaceable parts list, page 6-13 un-
der Al Main PC Board Mechanical, change bar-
rier strip jumpers {(qty.6) and (qty.7) to HP
P/N 0360-1935.

CHANGE 16:

In the replaceable parts list, page 6-15,
for Models 6263B and 6266B, change the rear
panel HP Part No. to 5020-2666, On the same
page, for the same models change pgrommet,
7/8", (qty 2), to grommet-strain relief, HP
Part No. 0OM00-0013, qty 1, and line cord to
HP Part No. 8120-0050, qty 1.

CHANGE 17:
#Thig change also pertains to units having

serial numbers 23454-0218Y4 through
2345A-02227.

CHANGE 18:
In the replaceable parts list delete

capacitors C28,29,30 which were moved due to
CHANGE 11 from the Front Panel Electrical to
the Rear Panel Electrical. Add on the bottom
of page 6-11, RFI Board Assembly, HP P/N
5060-2876, TQ 1. The RFI Board consists of
the following components; C28,C29, fxd met,
.0luf, 10% HP P/N 0160-4355, TQ 2, €30, fxd
poly, 1.0uf, 20%,HP P/N 0160-4962, TQ 1 and
R22, fxd comp, B20K, 5%, 1/2W, HP P/N
0686-8245, TQ 1.

On the schematic diagram figure 7-4 for
Models 6264UB, 6267B and 62T4UR add the RFI
Beard Assembly to the achematic.

RAF1 BOARD ASSEMBLY

r _____
e YN I

— | I —o To—

@Mx |czs ouF l
T |

ca'éewwq ngwrgg : I
|@9m} I l

@AC |

VT L L

e LT I | o

i UNE
(SEE TABLE)
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CHANGE 19:
This change also appliez to the serial num-
bers listed balow.

6263B:
EthA*Ohhhl, 2L4174-C4503,

2h1TA-045L9, 2h1T7A-0L600,
through 2L4174A-04621

2417A-04519,
2417A-04602

6266B:

2419A-0L9T6, 2h1g9a-05021,
2419A-05301  through 05306,
through 05060, 2h194-05311,
through 2h19A-05365.

2419A-05185,
2419A-05058
24194-05336

In the replaceable parts list, under Rear

Panel Electrical change Q3 to HP P/N
1854-0072, under Al Board Electrical add
c8o, 0.04Tuf, 10%, 100 VDC, HF P/N

0160-4834, TQ 1. On the schematic diagram,
Figure 7-7, add C80 from the base to collec-
tor of Q6. On the Al Componsent Location
drawing, Figure T7-6, CB0 iz added where Q3
for the 6265B was once installed (ref. near
center of PC Board.)

*CHANGE 20:
This change only applies to Model 6263B op-
tion 005 and will also include serial num-
bers; 2546A-0L622 and 2546A-04623.

In the replaceable parts list, page 6-16,
under OPTION 005 S0Hz AC Input, add Model
number 6263B to resistor RT4 (this resistor
is now included in the 6263B).

CHANGE 21:
on page 6-11, under Rear
change Q3 to HP P/N

For Model 627hB,
Panel Electrical
185L-091T.

CHANGE 22:
In the replaceable parts list, page 6-11,
under Rear Panel Electrical, change Q6-7 for
model 62TLE to HP B/N 1854-1096,

CHANGE 23:
MODEL 626LB,-67B and -T4B

In the replaceable parts list, under Al Main
PC Board, change AlR56 and AlRE3 to 200
ohms, 10%, HP P/N 2100-3212, AI1R30 and ALRTS
+to SX, 10%, HP P/N 2100-3252, and A1T3,Th to
HP P/N 5080-2055,

On page 6-14, under Rear Panel Ass'y
Mechanical, in the Ref. Desig. {and Models)
column, add model numbers 6263B and é&266B
next to: insulator bushing, CRil, CR3ih4, Q3,
{gqty. 3), and directly under this, add
6264B, 6TB and TUB, insulator bushing, CR1l,
CR34, (qty. 2), HP P/N 03L0-0169.

MODEL &274B

In the replaceable parts 1list, page 6-1L,
under Rear Panel Ass'y Mechanical, change
Rear Chassis HP P/N 062T74-60010 to HP P/W
062Th-60011.

If Rear Chassis HP P/N 06274-60010 is un-
available for replacement, and Rear Chassis
HP P/N 06274-60011 is ordered, a new Al
Board Assembly HP P/N 062T74-60024 must be
crdered.

In the replaceable parts list, page 6-11,
under Rear Panel Electrical, for Model 62TLB
change Q3 to HP P/N 1854-101T.

MODEL 626U4B and 6267B

In the replaceahble parts list, under Rear
Panel Ass’y Mechanical, change rear chassis
HP P/N 06264-60005 to HP P/N 0626L4-60007. If
rear chassis HP P/N 0626L4-60005 is unavail-

able for replacement and rear chassis
06264-60011 iz ordered, a new Al Board
Asszembly, (for Model 6264B  HP P/N

06264-6002% and for Model 6267B HP P/N
06267-60024) must be ordered. Change tran-
sistor screw insulator, 93,6,7 (qty. 6) to a
quantity of 12, and transistor insulator,
mica, Q3 to HP P/N 03L40-0181.

On page 6-11, under Rear Panel Elactrical
change Q3 to HP P/N 185L-1070 and Q6,7 to HP
P/N 1854-1124.

On page 6-5, in the Ref. Desig. (and Models)
column, add C3B, fxd cer, 0.05uf, +/- 20% @
Loovde, HP P/N 0150-0052.

On page 6-5, in the Ref. Desig. (and Models)
column, add C38, fxd cer, 0.05uf, +/- 20% @
hoovde, HP P/N 0150-0052. On the schematic,
{Figure 7T-4), add €38 +to the Series
Regulator & Driver circuit from the emitter
to collector of Al1Q3. On the Component
Location Drawing, (Figure 7-6) add C38 above
and to the right of R102.
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CHANCE 24:

In the replaceable parts list, page 6-12,
under Chassis Electrical @3 to HP P/H
1854-1070 and Q6 to HP P/N 185h-1124, On
page 6-15 change transistor insulator, mica,
Q3, HP P/W 0340-0180 to transistor mica, Q3
and @6, HP P/N 0340-0174. In the replaceable
parts list (Table 6-4) change the part num-
ber for the rear panel from HP PB/N 5020-2666
to HP P/N 5020-2686.

MODEL 6263B only

In the replaceable parts list, under Al Main
PC Board add C80, fxd cer, 0.04Tuf, +-10% €
100VDC, HP P/N 0160-4834. On the schematic
Figure T-4, in the Series Regulator & Driver
Circuit add C80 between the emitter and col-
lector of Q3.

CHANGE 25:
In the replaceable parts list for the main
assembly, change the part number for the
Washer-Shoulder from HP P/N 2190-0898 to HP
P/N 3050-1321 (qty 4).

CHANGE 26:
In the replaceable parts list, change the
part number for Q6 and QT from HP P/N
1854-1096 to HP P/N 1854-0L58 (gty 2).

ERRATA:
In the Operating and Service manual, for
units with Option 0U0, add the following
note,
NOTE

When calibrated for Option 040, units may
not meet full output voltage or current
specification when used with the front panel
potentiometer, This is due to the resistance
tolerance of the potentiometer and the
programming coefficient accuracy required
for Option 0X0,

In the replaceable parts list, change the
part number for CR57 from HP P/N 18B84-0058
te HP P/N 1884-0219 for the following
models: HP 6263B, HP 626L4B, HP 6266B, HP
6267, and HP 62TLB.

On page 5-18, below paragraph 5-93, add the
following note:

CAUTION
When disabling the crowbar, also 1lift one
side of R109 {Overvoltage Adjust Pot).

CHANGE 27:
In the replaceable parts list, for the RFI
assembly (HP P/N S060-2657) (and Option 028)
change the part number for the standoff from
HP P/N 0380-1497 to HP P/N 0380-1k96 (qty
4}, For the same assembly, change the part
number for CR1 TRIAC from HP P/N 18B4-0218
to HP P/N 1884-0334 (qty 1).

In the replaceable parts list, for
Sub-Assembly -~ RFI (HP P/N 5060-2765) {and
Option 028) add Connector, Quick Disconnect
{HP P/N 0362-0662) (qty 1) and Connector,
Quick Disconnect (HP P/N 1252-2342) (qty 2).

For +the rear deck assembly HP P/N
062xx-6000x pc board assembly HP PB/N
062xx-60024), change QL8 from HP P/N
185u4-0087 to HP P/N 1855-0549 (qty 1),

For the ©pc board assembly HP P/N

062xx-60124, in the replaceable parts list
and on the schematic, change €18 from 0.22uF
(HP P/N  0160-2453) to 1.8uF (HP P/N
0180-0405) (qty 1).

In the replaceable parts list, and on the
schematic, change R71 from 1.8K, 1/2W, CC.
(HF P/N 0686-1825) to L70 ohms (HP P/N
0686-4715) {qty 1). Also change RB4 from 10
ohms, 1/2W, cC. (HP B/N 0686-1005) to 1.8
ohms (HP P/N 0698-625h4) (qty 1).

Note that the connections for the new triac
(HP P/N 1884-0334) sare shown in Figure 1 and
the Pin-Out of the new Q18 is showm in
Figure 2.

Oid Q18 (18540087

I
|
i dottod lines
Figuro 1 '
MT1 Mr2 I
| "
| 3
6 : am Hev:lOiB
| _q 18550549
|
GATE [ [esd
{SMALL TAR) | 4.7 chms
I
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CHANGE 28:
MODELS 6263E,5626LUB,56266B,626TE & 627LB

On Al Component Location drawings (Figures
7-3 and T-6), disconnect anode end of CRS
from its present connection to C3 and com-
nect it to a solder pin (HP P/N 0360-2076)
now installed at the end of R20 that is
electrically connected to R21. Follow this
new wiring procedure whenever replacing CRS
on all units.

ERRATA:
On page 6-10 of the replaceable parts list,
change inductor A2L1 to HP P/N 5080-2138 and
delete A2CL P/N 0160-0899.

On page 6-13 of the replaceable parts list,
delete cover HP P/N %020-2283 and standoff
P/N 0380-1Lg6.

MODEL 6266E

On page £-12 of replaceable parts list,
change Q3 to HP P/N 1854-1070. When using
this transistor on all serial numbers, omit
capacitor C80 HP P/N 0160-L83h4 if it was
previously added under CHANGE #19.

MODELS 6264B,626TB & 6274B

On page 6-14 of the replaceable parts list,
change Assembly A3 meter bezel (qty. 2) to
HP P/n 40L0D-0297.

MODELS 6263B,6264B,6267B & 627LB

On page 6-15 of the replaceable parts list,
change shoulder washer from HP P/N 2190-0898
to P/N 3050-1321.

On schematic diagrams (Figures 7-k and 7-T),
move the cathode end of diede CRS to op-
posite side of R20.

MODELS 6264B, 6267B, & 627LB

Change the part number of C30 (added to page
6-11 in change 18) to HP P/N 0160-7606.

CHANGE 29:
On page 6-12 of the parts list, change (6,7
for Model 62T4B to HP B/N 185h4-1096.

CHANGE 30:
This change modifies the ac input power con-
nection circuit to meet the requirements of
CE-92. The circuit includes the barrier
block to which the input power cable is in-
stalled (see "Power Cable", page 2-3).

On page 6-11 of the parts list, delete RFI
Board Assembly HP P/N 5060-2876. (This as-
sembly was added in CHANGE 18)., In its
place, add the following parts:

Capacitors C503 and C504, 0.015 uF, 10% (2)
P/N 0160-3969.

RFI Printed Circuit Board Assembly #210, HP
P/N 5060-3299 containing the following
electrical parts:

Capacitor, 0.015 uF, 10% (2) P/N 0160-3969
Capacitor, 1.0 uF, 20% (3} P/N 0160-T606
Resistor, 300 k, 5%, 2W P/N 0698-366T7

Capacitors €503 and C504 are mounted on the
ac barrier block and are connectaed from each
side of the ac line to ground. Capacitors
0160-3969 and resistor 0698-3667 replace
c28,c29, and RUO of deleted filter P/N
5060-2876. The three 1 uF capacitors (P/N
0160-7606) are connected across the ac line.

CHANGE 31:
This change modifies the ac input power con-
nection circuit to meet the requirements of
UL 1244, The circuit is modified as showm in
the schematic for CHANGE 31. On page 6-13 of
the Replaceable Parts list, change Tl to the
following part number:

Model HP P/N

6264B 06264-80061
6267TB 06267-80091
62T4B 0&6274-80092

For field modication, order the following
transformer service kits and service kit in-
struction notes:

Model HP Kit P/N  Service Note P/N
62648 06264-60010 5960-5515
626TB  06267-60010 5060-5565
62THB  5060-3478 5969-5596



Page 10 - HP P/N 5950-1765 changes - continued

WH/BK/GY
Blag

XPMR

& WHIGNAGY »

WHIGNAGY +

FUSEHOLDER et F1

* NDICATES A CHANGE

Maodel 62748

q b

1 SH2  SHI

T
XFMR-PCWER

Present Wiring

# NDHCATES A CHANGE

5] Qe

T Rl s

T
XFMR-POWER

New Wiring
Models 62648 and 6267B



SAFETY SUMMARY

The following general safety precautions must be cbserved during alf phases of operation, service, and repair of this instru-
ment. Failure to comply with these precautians or with specific warnings elsewhere in this manual viglates safety standards
of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no labifity for the

customer’s failure to comply with these requirements.

BEFORE APPLYING POWER.

Verify that the product is set to match the available line
voltage and the correct fuse is installed.

GROUND THE INSTRUMENT.

This product is a Safety Class 1 instrument (provided with a
protective earth terminal). To minimize shock hazard, the in-
strument ¢chassis and cabinet must be connected to an elec-
trical ground. The instrument must be connected to the ac
power supply mains through a three-conductor power cable,
with the third wire firmly connected to an electrical ground
(safety ground) at the power outlet. For instruments designed
to be hard-wired to the ac power lines {supply mains), connect
the protective earth terminal 1o a protective conductor before
any other connection is made. Any interruption of the protec-
tive {grounding) conductor or disconnection of the protective
earth terminal will cause a potential shock hazard that could
resultin personal injury. If the instrument is to be energized via
an external autotransformer for voltage reduction, be certain
that the autotransformer common terminal is connected to the
neutral {earthed pole) of the ac power lines {supply mains).

INPUT POWER MUST BE SWITCH
CONNECTED.

For instruments without a buiit-in line switch, the input power
lines must contain a switch or another adequate means for
disconnecting the instrument from the ac power lines {supply
mains}.

DO NOT OPERATE IN AN EXPLOSIVE
ATMOSPHERE.

Do not operate the instrument in the presence of flammable
gases or fumes.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers.
Component replacement and internal adjustments must be
made by qualified service personnel. Do not replace com-
ponents with power cable connected. Under certain condi-
tions, dangerous vaitages may exist even with the power cable
removed. To avoid injuries, always disconnect power,
discharge circuits and remove external voltage sources before
teuching components.

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustrment untess another
person, capable of rendering first aid and resuscitation, is
present.

DO NOT EXCEED INPUT RATINGS.

This instrument may be equipped with a line filter to reduce
electromagnetic interference and must be connected to a pro-
perly grounded receptacle to minimize electric shock hazard.
Operation at line voltages or frequencies in excess of those
stated on the data piate may cause leakage currents in excess
of 5.0 mA peak.

SAFETY SYMBOLS.
Instruction manuai symbol: the product
& will be marked with this symbol when it
is necessary for the user to refer to the
instruction manual (refer to Table of
Contents).

; Indicates hazardous voltages.

@ of wdm Indicate earth (ground} terminal.

The WARNING sign denotes a hazard. It
calls attention to a procedure, practice,
or the like, which, if not correctly per-
formed or adhered to, could resuit in
personal injury. Do not proceed beyond
a WARNING sign until the indicated
conditions are fully understood and met.

WARNING1

The CAUTION sign denotes a hazard. It
calls attention to an operating pro-
cedure, or the like, which, if not carrect-
ly performed or adhered to, could result
in damage to or destruction of part or all
of the produet. Do not proceed beyond
a CAUTION sign until the indicated con-
ditions are fuily understood and met.

CAUTION

DO NOT SUBSTITUTE PARTS OR
MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do
not install substitute parts or perform any unauthorized
medification to the instrument. Return the instrument 10 a
Hewlett-Packard Sales and Service Office for service and
repair to ensure that safety features are maintained.

Instruments which appear damaged or defective should be made inoperative and secured against unintended cperation untif

they can be repaired by qualified service personnei.

5950-1926




SAFETY SUMMARY (continued)

GENERAL
Any LEDs used in this product are Clags 1 LEDs as per IEC 825-1.
ENVIRONMENTAL CONDITIONS

This instrument is intended for indoor use in an instatlation category 11, pollution degree 2 environment. It is
designied to operate at a maximur relative humidity of 95% and at altitudes of up to 2000 meters. Refer to the
specifications tables for the ac mains voltage requirements and ambient operating temperature range.

SAFETY SYMBOL DEFINITIONS

Symbol Description Symbol Description

Direct current

Terminal for Line conductor on permanently
installed equipment

Alternating current Caution, risk of electric shock

>

Both direct and alternating current Caution, hot surface

Three-phase alternating current Caution (refer to accompanying documents)

Earth (ground) terminal In position of a bi-stable push control

Protective earth (ground) terminal Qut position of a bi-stable push control

e RN
ClOo| —| 3| 1>

Frame or chassis terminal On (supply)

Terminal for Neutral conductor on Off (supply)

permanenily installed equipment

Terminal is at earth potential Standby (supply)

(Used for measurement and control Units with this symbol are not completely
circuits designed to be operated with disconnected from ac mains when this switch is
one terminal at earth potential.) off. To completely disconnect the unit from ac

mains, either disconnect the power cord or have
a qualified electrician install an external switch.

Herstellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der
Maschinenldminformationsverordnung vom 18 Januar 1991.

* Schalldruckpegel Lp <70 dB(A) * Am Arbeitsplatz  * Normaler Betrieb
* Nach EN 27779 (Typprafung).

Manufacturer's Declaration

This statement is provided to comply with the requirements of the German Sound Emission Directive,
from 18 January 1991,

* Sound Pressure Lp <70 dB(A) * At Operator Position  * Normal Operation
* According to EN 27779 (Type Test).




DECLARATION OF CONFORMITY
according to ISO/IEC Guide 22 and EN 45014

Manufacturer's Name: Hewlett-Packard Company
Manufacturer's Address: 150 Green Pond Road
Rockaway, New Jersey 07866
U.S.A.
declares that the Product
Product Name: Power Supply
Model Number: HP 6260B
HP 6268B, 62698
HF 6274B

conforms to the following Product Specifications:

Safety: IEC 348:1978 / HD 40151: 1981"

EMC: CISPR. 11:1990 / EN 55011:1991 - Group 1 Class B
IEC 801-2:1991 / EN 50082-1:1992-4 kV CD, 8 kV AD
IEC 801-3:1984 / EN 50082-1:1992-3V/m
IEC 801-4:1988 / EN 50082-1:1992 - 0.5 kV Signal Lines
1 kV Power Lines

Supplementary Information:

The product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC and carries the CE-marking accordingly.

Note 1: The preduct family was introduced prior to 12/93.

New Jersey January 1997 E ;:a ;

Location Date Bruce Krueger / Quality Manager

European Contact; Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH,
Department TRE, Herrenberger Sirasse 130, D-71034 Boeblingen (FAX:+49-7031-14-3143)




SECTION |
GENERAL INFORMATION

141 DESCRIPTION

1.2 The eight constant-voltage/constant-current power
supply models included in this manual use a transistor
series-regulator cambined with a triac preregulator for high
efficiency, excellent regulation, and low ripple and noise.
These supplies are suitably packaged for either bench or
relay rack operation. The Models 82568, 62648, 62678,
and 62748 are housed ina 5 1/4-inch high full-rack-width
cabinet, and the Models 62638, 62658, 62668, and 62718
are housed in a similar 3 1/2-inch high cabinet.

1-3 The outputs of these suppties can be varied from
zero to full rated voltage or current by setting coarse and
fine voltage and current controls an the front panel or they
can be programmed remotely by resistance or voltage inputs
10 rear panei terminals. When the voltage controls are used
to establish a constant culput voltage, the current contrals
establish a current limit that can protect the load from over-
current; when the current controls are used to establish a
constant output current, the voltage controls establish a
voltage |limit that can protect the load from excessive
voltage. The crossover from constant-voltage to constant-
current operation, or vice versa, Occurs automatically when
the load current reaches the vaiue established by the current
controls or the voltage reaches the value established by the
voltage controls. The output voltage and current can both
be monitored continuously on front panel metets.

14 Qutput loads are further protected by a builtin
fast-acting overvoltage protection crowbar gircuit that
automnaticaily shorts the supply’s output terminals if a
praset vaoltage limit is exceeded, A front panel cantrol sets
the voltage at which the crowbar trips and can be adjusted
from approximately 10% to 110% of the supply’s maximum
rated voltage. When several supplies are installed in the
same system, whether in series, parallel, or independentty,
their crowbar circuits can be interconnected so that all will
trip simultaneously whenever any one of them does.

1-5 The Mode! 6274B supply is forced-air cooled; the
ather models covered by this manual are cooled by convet-
tion.

16 The ac input connections to the supplies in 5 1/4-
inch cabinets are made at rear panel terminals; the 3 1/2-

inch units are equipped with 3-wire line cords. All de out-
put, remote sensing, and remote programming connections

1-1

are made at rear panel terminals, {The output terminals on
the front panei are for monitoring purposes only and are
rated at 3 amps maximum.) Either the positive or negative
output terminal of a supply may be grounded or the supply’s
gutput may be floated atup to 300 volts above ground.

1-7 Remote programming, remate sensing, and several
methods of operating supplies in combinations of two or
three are made possible by rear panel terminals that allow
access 1o control points within the regulator cireuits. These
capabilities are described below.

s. Remote Programming. The power supply s output
voltage or current {or bath) can be controlled from a remote
location by varying a resistance or a voltage input signal to
the supply’s voltage or current regulator circuit.

b. Remote Sensing. Connecting the voitage requiator’s
feedback circuit to the load terminais rather than to the
supply ‘s output terminals prevents the voltage drop in the
load leads from impairing voltage regulation at the load




when operating in the constant voltage mode. A separate
pair of sensing leads which carry no load current extend
the feedback loop to the load terminals.

¢. Auto-Parallet Qperation. Two or three similar
supplies connected in parallel can be made to share loads
equally and can be controlled by the voltage and current
controls {or remote programming terminals) of one of the
supplies designated the master if they are connected for
auto-parallel operation. Normally, only supplies having
the same model number are connected in auto-parallel, but
auto-patallel operation can be used with any of the supplies
covered by this manual that have equal current capabilities.

d. Auto-Series Operation. Two or three supplies can
be connected in series and have their outputs simultaneously
controlled by the voltage and current controls {or remote
programming terminals) of one of the supplies designated
the master. The voltage contributed by each slave is main-
tained in a constant ratio to that of the master. These
ratios can be set as desired. Auto-series operation provides
higher output voltages in constant voltage operation and
greater voltage compliance in constant current operation.
Any HP supply that offers auto-series operation can serve
as a slave supply; the master supply does not have to be an
auto-series model.

e. Auto-Tracking Operation. Auto-tracking is similar
1o auto-series operation except that two or three supplies
share a common negative output bus and are interconnected
so that the output voltage of euch slave supply is maintained
at some constant fraction of that of the master supply. All
of the supplies are controlled through the master supply,
and each supply feeds a separate 1oad.

1-8 SPECIFICATIONS

1-9 Detailed specifications for these power supplies
are given in Table 1-1.

110 OPTIONS

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

Option No. Description
oos Realignment for 50Hz Operation: Standard

instruments are designed for §7 to 62Hz
operation. For B0Hz operation, several
resistors in the prereguiator control circuit
are changed in value and the preregulator
is realigned.

1-2

007

008

609

010

013

014

020

021

022

027

Ten-Turn Qutput Voltage Control: A ten-
turn control replaces the coarse voltage
controi for improved resolution in setting
the cutput voltage.

Ten-Turn Output Current Control: A ten-
turn control replaces the coarse current
control for improved resolutian in setting
the output current.

Ten-Turn Output Voltage and Current
Controls: This option includes Options
007 and 008 in the same instrument,

Chassis Slides: Factory installed slides permit
convenient access to the interior of a rack-
maunted supply for maintenance.

Three-Digit Graduated Decadial Voltage
Control: To improve mechanical stabitity
and permit accurate resetting of the output
voltage, Option 013 replaces the coarse
voltage contral with a ten-turn contral
equipped with a 3-digit turns-counting dial.

Three-Digit Graduated Decadial Current
Control: To improve mechanical stability
and permit accurate resetting of the cutput
current, Option 014 replaces the coarse cur-
rent control with a ten-turn control equipped
with a 3-digit turns-counting diaf.

Adjustable Voltage Programming: Two
screwdriver-adjustable controls mounted an
the rear panel allow the voltage programming
coefficient and zero output voltage to be
adjusted conveniently to an accuracy of 0.1%.

Adijustable Current Programming: Two
screwdriver-adjustable controis mounted on
the rear panel allow the current programming
coefficient and zero output current to be
adjusted conveniently to an accuracy of 0.1%.

Adjustable Voltage and Current Programming:

This option includes Options 020 and 021
in the same instrument.

Rewiring for 208Vac £10% Single-phase
Input: This factory modification reconnects
the input transformers and the preregulator
choke, and replaces the fuses and the pilot
light resistor for 208Vac operation,




028 Rewiring for 230Vac £10% Single-phase
Input: This factory modification reconnects
the input transformers and the preregulator
choke, and replaces the fuses and the pilot
light resistor for 230Vac operation.

040 Interfacing for Multiprogrammer Operation:
This factory modification prepares standard
power supplies for resistance programming
by the 6940B Multiprogrammer or the
62418 Multiprogrammer Extender. Opera-
tion with either of these instruments requires
that the power supply be subjected to a
special calibration and a protection check-
out. The special calibration insures that the
power supply can be accurately set to zero
and to the maximum rated output voltage
or current when programmed by the
multiprogrammer. The protection checkout
insures that the power supply will not be
damaged by the rapid repetitive program-
ming passible with the multiprogrammer.
This option includes Option 022

1-12 INSTRUMENT/MANUAL
IDENTIFICATION

1-13 Hewlett-Packarg power supplies are identified by
a two-part serial number. The first part is the serial number
prefix, a number-letter combination that denotes the date
of a significant design change and the country of manu-
facture. The first two digits indicate the year {10 = 1970,

11 = 1971, etc.), the second two digits indicate the week,

and the letter A’ designates the U. 8. A. as the country
of manufacture. The second part is the power supply serial
number. A different sequential number is assigned to each
power supply, starting with 00101.

1-14 If the serial number on your instrument doés not

agree with those on the title page of the manual, Change
Sheets supplied with the manual define the differences

between your instrument and the instrument described
by this manual.

1-15 ORDERING ADDITIONAL MANUALS

1-16 One manual is shipped with each power supply.
Additional manuals may be purchased from your local
Hewlett-Packard field office {see list at rear of this manual
for addresses), Specify the model number, sersal number
prefix, and HP part number shown on the title page.

Table 1-1. Specifications: Models 62568, 6263B, 62648, 6265B, 62668, 6267B, 62718, and 6274B.

INPUT:

116Vac £10%, single phase, 57-63Hz for the standard
models. [For other input voltages or 50Hz operation, see
the option listings in paragraph 1-10. Input power require-
ments are listed in paragraph 2-15.

OUTPUT:

Model 62568 0-10 volts at 0-20 amps
62638 0-20 volts at 0-10 amps
62648 0-20 volts at 0-20 amps
62658 0-40 volts at 0-3 amps
62668 D-40 volts at 0-5 amps
62678 0-40 voits at 0-10 amps
62718 0-60 volts at 0-3 amps
62748 0-60 volts at 0-15 amps

LOAD EFFECT (LOAD REGULATION):
Constant Voltage — Less than 0.01% of output plus 2004V
for a load change equal to the current rating of the supply.
Constant Current — Less than 0.02% of output pius
500uA for a ioad change equal to the voltage rating of the
supply.

SQURCE EFFECT (LINE REGULATION):

Constant Voltage — Less than 0.01% of output plus
200uV for a change in line voltage between 104 and 127Vac
{or 208 and 254Vac) at any output voltage and current

within rating. :
Constant Current — Less than 0.02% of output plus 500zA

for a change in line voltage between 104 and 127Vac {or

208 and 254 Vac) at any output voltage and current within

rating.

PARD (RIPPLE AND NOISE):

Constant Voltage — Less than 200¢V rms or 10mV pp,
20Hz to 20MHz {except for the Model 62748, which has
less than 200V rms or 20mV p-p}.

Canstant Current —

Models 62568, 62648, and 6274B — Less than SmA
rms, 20Hz to 20MHz.

Models 62638, 62658, 62668, 62678, and 6271B —
Less than 3mA rms, 20Hz to 20MHz.

TEMPERATURE COEFFICIENT:

Constant Voltage — Less than 0.01% plus 200V change
in cutput per degree Celsius change in ambient following
a 30-minute warmup.

Constant Current —

Models 62568, 62638, 62648, and 6274B — Less
than 0.01% plus 2mA change in output per degree
Celsius change in ambient following a 30-minute warmup.
Models 62658, 62668, 62678, and 62718 — Less
than 0.01% plus 1mA change in output per degree Celsius
change in ambient following a 30-minute warmup.




Table 1-1. Specifications: Models 62568, 62638, 62648, 6265B, 62668, 6267B, 62718, and 62748 (continued).

DRIFT (STABILITY):

{Change in output (dc to 20Hz) over an 8-hour interval
under constant {ine, load, and amhient temperature follow-
ing a 30-minute warmup.)

Constant Voltage — Less than 0.03% of output plus
5001V {except for the Models 62678 and 6274B, which
have a drift of tess than 0.03% of output plus 2mV).

Constant Current —

Madels 62568, 62638, and 6264B — Less than 0.03%
of output plus 6mA.,

Models 62658, 62668, 62678, and 62718 — Less
than 0.03% of output plus 3mA,

Model 62748 — Less than 0.03% of output plus SmA.

RESOLUTION:
(Minimum output voltage or current change that can
be obtained using the front panel controls.)

Model Constant Voltage  Constant Current
62568 mmv 20mA
62638 2mV 10mA
62648 ZmvV 20mA
62658 5mvV 3mA
62668 5mV SmA
62678 mv 10mA
6271B 10mvV 3mA
62748 10mv 15mA

OUTPUT IMPEDANCE (TYPICAL):
Approximated by a resistance in series with an inductance
as follows:

Model Model

62568 0.1m, 1uH 62668 1mS2, 1uH
62638 0.5mil, 1uH 62678 0.5m%Y, 1uiH
62648 0.2m$2, 1uH 62718 bmil, 1uzH
62658 2mf), 1uH 6274B 1m$2, 1u4H

LOAD TRANSIENT RECOVERY TIME:

Less than 50usec is required for output voltage recovery
{in constant voitage operation) to within 10mV of the
nominal output following a change in ocutput current equal
to the current rating of the supply or 5§ amps, whichever
is smaller.

OVERVOLTAGE PROTECTION CROWBAR:

To avoid false tripping, the recommended trip margin
above the output voltage is 5% of the output voltage plus
1 volt. The approximate crowbar trip voitage ranges are:
Model 62568 2v—-12Vv Modet 6266B 2.5V—45V

62638 2v-23V 6267B 2.5V—45HV
62648 2.5v-23V 6271B 6vV—66V
62658 2.5V—-45V 6274B 6V—66V

REMOTE PROGRAMMING COEFFICIENTS:
Output Voltage Programming

Resistance Volitage
Model Control {£1%) Control {1%)
62568 2009/V WV
6263B 2009V /v
6264B 20000/ R4
62658 2009V AR
62668 2008/V vV
6267B 2000V vV
62718 30082/v V74Y
6274B 30002V VIV
Output Current Programming —

Resistance Voltage

Medel Control {10%)  Control {+10%)}
62568 10Q2/A 25mV/A
62638 10082/A 50mV/A
62648 10802/A 28mV /A
62658 30082/A 167mV/A
62668 20082/A 100mV/A
62678 1008/A 50mV/A
6271B 300Q/A 167mV/iA
62748 6752/A 33.23mV/A

REMOTE PROGRAMMING SPEED:

{Typical time required 1o nonrepetitively change from
zero to within 99.9% of the maximum rated output voltage,
or from the maximum rated output voltage to within 0.1%
of that voitage above zero.)

Model Up, Fuli Load Down, Full Load
62568 60ms 40ms
62638 150ms BO0ms
62648 140ms 80ms
62658 275ms 400ms
62668 275ms 275ms
62678 275ms 140ms
62718 600ms 200ms
62748 600ms 40ms
Modei Up, No Load Down, No Load
62568 B60ms 5 sec
6263B 150ms 7 sec
62648 140ms 10 sec
62658 275ms 12 sec
62668 275ms 13 sec
62678 275ms 13 sec
6271B 600ms 7 sec
62748 600ms 40 sec
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Table 1-1. Specifications: Models 62568, 62638, 62648, 62658, 6266B, 6267B, 62718, and 6274B {continued).

PANEL METERS:

The accuracy of the front panel voltmeter and ammeter

5 2% of full scale. The ranges of these meters are:

Mode! 62568 12V, 24A Modet 62668 50V, 6A
62638 24V, 12A 62678 bOV, 12A
62648 24V, 24A 6271B 70V, 4A
62658 50V, 4A 62748 70V, 18A

TEMPERATURE RATINGS:

INPUT POWER CONNECTIONS:

In the Models 62568, 6264B, 62678, and 8274B, input
power is connected by way of a 3-terminal barrier strip on
the rear panel. The Models 6263B, 62658, 62668, and

62718 are equipped with a 5-foot 3-wire line cord.

DIMENSIONS:

(See Figure 2-1 outline diagrams.)

Operating 0to55°C WEIGHT:
Storage —401t0 +75°C Model Net Shipping
COOLING: 62668 35 Ibs {15.8kg) 40 ths {18.1kg)
Convection cooling is used except in the Modei 62748, 62638 34 1bs (15.4kg} 41 1bs {18.6ka)
which is forced air cooled by a single fan. 62648 47 1bs (21.3kg) 54 Ibs {24.5kg)
62658 34 1bs (15.4kg) 41 1bs {18.6ka)
OPTIONS AVAILABLE: 62668 34 ibs {15.4kg) 41 Ibs {(18.6kg)
Options 008, 007, 008, 009, 010, 013, 014, 020, 021, 62678 39 Ibs {17.7kg) 46 ibs (20.8kg)
022, 027, 028, and 040. (See paragraph 1-10 for descrip- 62718 34 bs {15.4kg) 41 |bs {18.6kg)
tions.) 62748 48 Ibs {21.7kg} 54 tbs (24.5kg)
1-5




SECTION Il
INSTALLATION
2-1 INITIAL INSPECTION
MODELS 6256B, 62648, 62678, 52748
2-2 Before shipment, this instrument was inspected FERMINAL STRIP DETAIL

and found to be frea of mechanical and electrical defects.
As soon as the instrurnent is unpacked, inspect for any
damage that may have occurred in transit. Save al! packing
materials until the inspection is completed. If damage is
found, file a claim with the carrier immediately. The
Hewlett-Packard Sales and Service office should be notified
as soon as possible.

2-3 Mechanical Check

24 This check should confirm that there are no broken
knobs or connectors, that the eabinet and panel surfaces

are free of dents and scratches, and that the meter is not
scratched or cracked.

25 Electrical Check

26 The instrument should be checked against its
electrical specifications. Section V inctudes an “in-cabinet”
performange check to verify proper instrument cperation.

2-7 INSTALLATION DATA

2-8 The instrument is shipped ready for permanent
rack installation or bench operation. It is necessary only to
connect the instrument to a source of power and it is ready
for use.

29 Location and Cooling

210 The Model 62748 is fan-cooled; the other models
are cooled by convection, The Model 62748 must be
installed with sufficient space for cooling air to reach the
sides and rear of the instrument. The other models reguire
a free flow of air past the cooling fins on the rear panel
only. These power supplies should be used in an area where
the ambient temperature does not exceed 55°C.

211 Ouvutline Diagram

212 Figure 2-1 shows the cutline shape and dimensions
of these supplies,

213 Rack Mounting

2-14 This instrument is full rack size and can be easily
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Figure 2-1. Outline Diagrams

rack mounted in a conventional 18-inch rack panel using
standard mounting screws.

215 INPUT POWER REQUIREMENTS
2-16 The standard instrument as shipped from the

factory is wired for a nominai input of 115Vac 57-63Hz.
Instruments with special options alsc availabie from the




factory include some equipped for 208-volt or 230-valt
operation (Option 027 or 078} and for 50Hz operation
{Option 005). The required input voltage and frequency is
marked on the rear panel of the supply. The standard
instrument can also be converted by the user 10 208-volt
or 230-volt and ta 50Hz operation by following the
instructions given in the following paragraphs. The standard
instrument requires the input current and power listed
below when operated at full load from a 11 5-voit sourece,
When the supply is aperated from a 208-volt or 230-velt
source, the input current is approximately half the amount
listed.

Model Input Current Input Power
62568 BA 375w
62638 an 350w ¢
62648 8A 600w
626586 3A 180w
62668 4n 325W
62678 8A 550w
62718 48 300w
62748 15A 1200W
217 INPUT LINE VOLTAGE OR FREQUENCY
CONVERSION
218 When it is wired for 115-volt operatian, this power

supply has the two primary windings of each of its two
input transformers (T1 and T2) connected in paraltel {except
far bias transformer T2 in the Model 6274 B, which has a
single multi-tapped primary). The two windings of the pre-
regulator choke {A2L1A and A2L1B) are also connected in
paraliel. Conversion of the supply to 208valt or 230-volt
operation involves connecting these windings in series,
replacing the fuses {except in the Model 62748B), and
replacing the pilot light resistor. Complete lina voltage
conversion instructions are given in paragraphs 2-20 and
222,

219 Converting a 60Hz instrument to 50Hz operation
involves replacing several resistors and making some adjust-
ments. Line frequency conversion instructions are given

in paragraph 2-25.

2.20 Converting A Standard Instrument To
208-Volt Operation

21 To convert a 115volt instrument to 208volt
aperation, proceed as follows:
a. Disconnect instrument from power source and
remove top and bottem covers and A2 RFI Assembly cover.
b. Replace pilot light resistor R40 (mounted on rear of
pilot light DS1 on front panel) with a 120k$) 5% 1/2W
resistor. (HP Part No. 0686-1245.)

22

c. Remove jumpers J1, J2, and J& from the A2 RFI
Assembiy circuit board and instzlt a jumper in the position
marked “J3".

d. Remove the jumpers from power transformer T1 that
connect terminals 1 with 3 and 2 with 5, and install a fumper
between terminals 2 and 3. (See Figure 2-28,)

€. Disconnect T1 input lead from terminal 5 and connect
it to terminal 4. (See Figure 2-2R.)

1. {Model 6274B only) Disconnect input lead from the
"115V*" tap on bias transformer T2 and connect it instead
to the "208V"" tap. Leave cocling fan B1 connected to
the "T16V" tap. {See Figure 2-3B.)

f. {Models 62568 through 62718 only) Remove the
jumpers from bias transformer T2 that connect terrminals
1 with 3 and 2 with §, and install a jumper between terminals
2and 3. (See Figure 2-2B.)

9. (Models 62568 through 62718 only} Disconnect T2
input lead from terminal 5 and connect it to terminal 4.
(See Figure 2:2B.)

h. {Models 62568 through 6271B only) Replace bias
fuse F2 with a 1/16A sfo-blo fuse (HP Part No. 2110-0311),
I. {Models 62568 through 62718 only} Replace line

fuse F1 with a fuse of the rating listed below.

Model Rating HP Part No.
62568 5A 250V 2110-0227
6263B, 62668, 62718 3A 250V 2110-0003
G264E, 6267B 6A 260V 2110-0056
62658 2A 250V 2110-0002

2-22  Converting A Standard Instrument To
230-Volt Operation

2-23 Models 6256B Through 6271B. To convert any of
these models from 115.volt operation to 230-volt operation,
follow the instructions given in paragraph ?-21, but omit
steps (e} and (g). (Leave the input leads to 1 and T2 on
terminal 5. See Figure 2-2C.)

2-24 Model 6274B. To convert the Model 62748 from
115volt aperation ta 230-volt cperation, follow the
instructions given in paragraph 2-21, but omit step (e) and
change step (f) as follows: connect the T2 input lead to
the “230V" tap instead of the *'208V" tap. (See Figures
2-2C and 2-3C.}

225 Converting A Standard Instrument To
50Hz Operation

2-26 To convert a 60Hz instrument to 50Hz operation,
proceed as follows:

a. Replace R74, R76, R78, and R79 if new values are
listed below. HP Part Numbers for these resistors may be
found on page 6-16 of the parts list.



Modsl R4  RIE RIS RIS
62568 - - 180k 75082 - —

52638 - — 200kS: 27082 4,7k
62648 - — 200kS2 2700 4.7k82
62658 - 300k 2700 4.7k82
62668 8.2k 2 150k 27082 4.7k
62678 -_— 750k02 27002 4.7k82
62718 - - 360k§2 270822 4.7k
62748 - — 430k L2 27082 - —

b. After replacing the necessary resistors, perform the
preregulator tracking adjustment procedure given in para-
graph 5-86.

¢. Check the ripple balance adjustment by the procedure
given in paragraph 5-84.

227 POWER CABLE

2-28 To protect operating personnel, the National

Etectrical Manufacturers Association {(NEMA) recommends
that the instrument panel and cabinet be grounded. Model
62638, 62658, 62668, and 82718 power supplies are
equipped with a three conductor power cable. When the
cable is plugged into an appropriate receptacle, the
imstrument is grounded through the offset pin on its three-
prong connector. 1n na event shall this instrument be
operated without an adeguate cabinet ground connection.
To preserve the protection feature when operating the
instrument from a two-contact outlet, use a three-prang
10 two-prong adapter {if permitted by iocal regulations)
and connect the green lead on the adapter to ground.

2-29 Model 62638, 62658, 62668, and 62718 supplies
are equipped at the factory with a power cord plug appro-
priate for the user’s location. Figure 24 illustrates the
standard configurations of power cord plugs used by HP.
Above each drawing is the HP option number for that
configuration of power connector pins. Below each drawing

A
TRANSFORMER PRIMARY
COMNNECTIONS FOR
115 VOLT OPERATION.
{TI & T2)

B
TRANSFORMER PRIMARY
CONNECTIONS FOR
208 VOLT OPERATION.
{TI & T2}

4
TRANSFORMER FRIMARY
CONNEGTIONS FOR
230 VOLT OPERATION
(TE & T2)

A
BIAS TRANSFORMER (T2}
CONNECTIONS FOR 115 VOLT
OFERATION
230V
B
BIAS TRANSFORMER (T2)
CONNECTIONS FOR 208 VOLT
CPERATION
av
- y
c
ac &1 8lAS TRANSFORMER' (T2}
CONNEGTIONS FOR 230 VOLT
INPUT OPERATION
15V
208v
_—_— —{
230¥

Figure 2-2. Transformer T1 and T2 Primary Connections
for 208Y and 230V Operation (except T2 in Model 6274B)

2-3

Figure 2-3. Bias Transformer T2 Primary Connections
for 208V and 230V Operation (Model 5274B only)



is the HP part number for a replacement power cord
equipped with a plug of that configuration. Notify the
nearest HP Sales and Service Office if the appropriate
power cord is not included with the instrument.

2-30 Ne-power cabie is suppliedwith Model 62568,
6264B, 62678, or 62748 power supplies. It is recommend.
ed that the user-supplied power cable have three conductors
{with the third conductor grounded) and be of adequate
wire size 10 handle the input current drawn by the suppty
{see paragraph 2-15). Note that when the supply is
aperated from a 208-volt or 230-volt source, the input
current is approximately half that shown in paragraph 2-15.
2-31 REPACKAGIN(G FOR SHIPMENT

2-32 To insure safe shipment of the instrument,

it is recommended that the [package designed for the
instrument be used. The original packaging material is
reusable. If it is not available, contact your local
Hewtett-Packard field office 1o obtain the materials. This
office will also furnish the address of the nearest service

office to which the instrument can be shipped and provide
the Authorized Return labe! necessary to axpedite the
handling of your instrument return. Be sure to attach a
tag to the instrument which specifies the owner, model
nurmber, full serial number, and service reguired, or a
brief description of the trouble.

OPTION 900 UPTION 80 CPTION 902 OPTICN 303
@
o 0O
Bl20-1351 8120-1369 BI20- 163 8120-0050

{HP PART NO. FOR PERMAMENTLY ATTACHED LINE CORD)

24

Figure 24. Power Cord Configurations




SECTION Il
OPERATING INSTRUCTIONS

MODEL
62748 ONLY

MOQDELS 62568,62638B,6264B
6265D ,6266B ,62678, 62718
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Figure 3-1. Front Panel Controls and Indicators

31 TURN-ON CHECKOUT PROCEDURE

3-2 The following steps describe the use of the front
panel controls and indicators illustrated in Figure 3-1 and
serve as a brief check that the supply is operational. This
checkout procedure or the more detailed performance
test of paragraph 5-5 should be followed when the instru-
ment is received and before it is connected to any load
equipment. Proceed to the more detailed test and trouble-
shooting procedures in Section V if any difficulties are
encountered.

a. Turn CURRENT controls (@ and OVERVOLTAGE
ADJUST potentiometer (B fully clockwise and check
that rear panel straps are connected as shown in Figure 3-2,
but do not connect load R .

——CAUTION ——

Do not energize a Model 62568, 62648,
62678, ar 62748 supply unless the jumpers
are installed that connect together the two
{+} terminals and the two (—) terminals.

b. Plug in line cord (Models 62638, 62658, 62668,

62718} or connect ac power of the appropriate voltage and
frequency to the rear panel ac and acc terminals {Modets

31

62568, 62648, 62678, 6274B). The supply’s input rating
is identified on its rear panel.

—CAUTION——

Do not interchange the ac and acc input
lines,; connect the ac input terminal to the
hot side and the acc input terminal to the
grounded side of the ac line. Do not fail

ta connect the input ground terminal ( -J=-J
securely to an external earth ground.

c. Set LINE switch or circuit breaker (D) ONand
observe that pilot lamp @ lights.

d. Adjust COARSE and FINE VOLTAGE contrels

3) for desired indication on voltmeter @

e. Ensure that overvoltage crowbar circuit is operational
by slowly turning OVERVOLTAGE ADJUST control B
counterclockwise with a screwdriver untit OVERVOLTAGE
famp @ lights and voitmeter indication drops to zere
volts.

f. Reset crowbar by returning OVERVOLTAGE
ADJUST eontrol to its maximum clockwise position and
turning off the supply. On turning the supply back on,
the voltage should be the same value as was set in step {d).

g. To check the constant current circuit, first turn off
the supply, connect a short across the rear pane! cutput



termingls (see Figure 3-2}, and turn it back on.
NOTE

The front panel MONITORING TERMINALS
are intended only for monitoring the supply s
output, They cannot be used for measuring
the supply’s performance specifications. These
terminals have a 3-amp current limitation.

h. Adjust COARSE and FINE CURRENT controls

until ammeter &) indicates desired output current
orcurrent limit. {The VOLTAGE controls must be set for
4 greater-than-zerg output to obtain the cutput current
programmed.)

i. Turn off the supply, remove the short from its output,
and read the remainder of these operating instructions
before connecting the supply to an actual load.

33 OPERATING MODES

34 This power supply is designed so that its mode of
operation czn be selected by making strapping connections
between terminals on its rear panel. The following para-
graphs first describe normal aperation using the normal
strapping pattern as it is connected at the factory. Later
paragraphs cover some optional operating modes including
remote voltage sensing, remote programming, and some
methods of operating these power supplies in combinations
of two or three.

35 The DC Power Supply Handbook, Application
Note 90A, is a useful source of additionai information on
using regulated power supplies effectively. This 138-page
handbook includes chapters on operating principles, ac
and load connections, optional operating modes, and
performance measurements and is available at no charge
from your local HP safes office. The address of vour lacal
sales office can be found in the back of this manual.

36 NORMAL OPERATING MODE

3-7 This power supply was shipped with the proper
rear panel strapping connections made for constant-voltage/
constant-current operation with local sensing and local
programming. This strapping pattern is illustrated in

Figure 3-2. By means of the front panel voltage and current
controls, the operator selects either a constant-voltage or a
constant-current output. Whether the supply functions in
the constant-voltage or the constant-current mode'depends
on the settings of the voltage ard current controls and on
the resistance of the output load. For values of load resis-
tance greater than a ¢ritical crossover value equal to the
voltage setting divided by the current setting, the supply

3-2

MODELS 62568, 62648, 62678, 62745
Al AZ A3 A4 A5 A6 AT -5 AZ A0 +5

MOOELS 82638, 62658, 62668, 62715
A!AZBM&SABAT'S——GNDAS+++5
Riglelelglolo] ele[elelele
i Wil L= ™

Ry,
— A

Figure 3-2. Normal Strapping Patterns

operates in the constant-voltage maode. With a load resis-
tance smaller than this critical value, it aperates in the
constant-current mode. The transition occurs automatk
cally; no switches need to be operated or connegtions
changed.
3-8 Constant Voltage Operation

3-9 To adjust the supply for constant voltage operation:

a. Turn on supply and, with output terminals open,
adjust the VOLTAGE controis for the desired output
voltage.

b. Connect a shart across the rear panei output terminals
and adjust the CURRENT controls for the desired maximum
output current. If a load change causes this current fimit
1o be exceeded, the supply automaticatly crosses over to
constant current operation at this preset current timit and
the output voltage drops proparti onately. In setting the
current limit, make an adequate allowance for high peak
currents that couid cause unwanted crossover. {Refer ta
paragraph 3-69.)

3-10 Constant Current Operation

311 To adiust the supply far constant current operation:
a. Connect a short across the rear output terminals and
adjust the CURRENT controls for the desired output
current.
b. Open the output terminals and adjust the VOLTAGE
controls far the desired maximum output voltage. If a
lead change causes this voltage limit to be exceeded, the
supply automatically crosses aver to constant voltage opera-
tion at this preset voltage limit and the ocutput current drops



proportionately, In setting the voltage limit, make an
adequate allowance for high peak voltages that could cause
unwanted crossover. (Refer 10 paragraph 3-69.)

3-12  Overvoltage Trip Point Adjustment

313 The crowbar trip voltage is adjusted by using

the screwdriver control on the front panel, The approximate
trip voltage ranges are listed in Table 1-1, When the crowbar
trips, an SCR shorts the output and the amber OVER-
VOLTAGE indicator on the front panel lights. Rotating the
control clockwise sets the trip voltage higher. (1t is set to
maximurn at the factory.} Paragraph 5-92 contains instruc-
tians for completely disabling the crowbar, if this is desired.

314 When adjusting the crowbar trip point, the
possibitity of false tripping must be considered. |f the

trip voltage is set too clase to the supply’s operating voltage,
a transient in the output would falsely trip the crowbar.

For this reason it is.recommended that the crowbar be set
higher than the output voltage by 7% of the output voltage
plus ane volt.

3-15 Connecting The Load

316 To satisfy the requirements of safety, the wires

to the load should be at least heavy enough not to overheat
while carrying the power supply current that would flow if
the load were shorted. Generally heavier wire than this is
required to obtain good regulation at the load. If the load
regulation is critical, use remate voltage sensing. (Refer

to paragraph 3-25.)

317 If multipie loads are connected to one supply,
each load should be connected to the supply’s output
terminals using separate pairs of connecting wires. This
minimizes mutual coupling effects between loads and takes
full advantage of the supply’s low output impedance. Each
pair of connecting wires should be as short as possible and
twisted or shielded to reduce noise pickup.

3-18 If Ioad considerations require the use of output
distribution terminals that are located remotely from the
supply, then the power supply output terminals should

be connected to the remote distribution terminals by a
pair of twisted or shielded wires and each |load should be
separately connected to the remote distribution terminals,
Remote voltage sensing would be required under these
circumstances. [Refer to paragraph 3-25.)

319 Either positive or negative voltages can be obtained
from this supply by grounding one of the output terminals
or one end of the load. Always use two wires to connect
the load to the supply regardless of where or how the
system is grounded. Never ground the system at more than

3-3

one point. This supply ¢an be operated up to 300 volts
above ground if neither gutput terminal is grounded.

3-20 Operation Beyond Rated Output

321 The supply may be able to provide voltages and
currents greater than its rated maximum outputs. Operation
can extend into the shaded areas on the meter faces without
damage to the supply, but performance cannot be guaranteed
to meet all specifications.

3-22 OPTIONAL OPERATING MODES

3-23 The optional operating modes discussed in the
fotlowing paragraphs include:

a. Remote voltage sensing

b. Remote programming

c. Auto-Paraliel operation

d. Auto-Series operation

e, Auto-Tracking operation
Special operating instructions for instruments equipped
with Option 040 to permit their interfacing with a Model
69408 Muftiprogrammer or a 694 1B Multiprogrammer
Extender are not included but can be found in the manual
covering the programmable resistance cards that are neces-
sary to complete the interface. Special calibration instruc-
tions for power supplies equipped with QOption 040 are
included in Section V of this manual.

3-24 By changing its rear panel strapping pattern
according to the instructions which foliow, any of the

MODELS B2568, 82698, 62673, 62748
Al A2 A3 A3 A5 A6 AT -5 A9 AID 45
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MODELS 62638, 62658, 62668, 62718
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Figure 3-3. Remote Sensing



supplies covered by this manual ¢can be operated in any
of the modes listed above.

—— CAUTION——

Disconnect input ac power before changing
any rear panel connections and rmake certain
all wires and straps are properly connected’
and terminal strip screws are securely tightened
befare reapplying power.

3-25 Remote Voltage Sensing

3-26 Because of the unavoidable voltage drop developed
in the load leads, the normal strapping pattern shown in
Figure 3-2 will not provide the best passible voltage regu-
lation at the load. If, for example, one were to use 8-gauge
wire to connect a load that is located only & feet from a
Model 62668 10V 20A supply, the regulation measured

at the load would be about 120 millivolts as compared to
the 1.2 millivolt regulation that could be measured at the
supply's output terminals. Thus even relatively short load
leads can cause a considerable degradation of the supply’s
performance. The remote sensing connactions shown in
Figure 3-3 improve the voltage regulation at the load by
monitoring the voltage there instead of at the supply's
output terminals. (The advantages of remote sensing apply
only during constant voltage operation. This is because

in the constant current mode the resistance of the joad
leads has no adverse effect on a supply’s performance.)

327 As can be seen in Figure 3-3, remote sensing
invalves removing the {+S) and {—S) jumpers from the
rear panel terminals, connecting the load leads normally,
and using a separate pair of wires to connect the (+8) and
(S} sensing terminals to the load. The following para-
graphs discuss some precautions that should be observed
when making a remote sensing installation.

NOTE

The (+5] jumper is the one that links the (+§)
tarminal to the (+OQUT) or (A10) terminal when
the supply s terminals are strapped for norma¥
operation as shown in Figure 3-2. The {—5)
Jumper is the one that links the {—8) terminal to
the (—OUT) or (A9} terminal.

3-28 The load leads should be of the heaviest practicahle
wire gauge, at least heavy engugh to limit the voitage drop
in each lead to one volt. This limitation is dictated by the
adverse effect that a greater load lead voltage drop has on
bias voltages within the suppiy when remote sensing is used.
Twisting the load leads may help to minimize noise pick-up.

While there are practical limitations on the distance that
separates a power supply fram its load when using remote
sensing, it isn’t possible to define these limits precisely due
10 a variety of factors that are unique to each particular
installation.

3-28 Since the sensing leads carry only a few milliamps
the wires used for sensing can be much lighter than the
Ioad leads {22 AWG is generally adequate), but they should
be a shielded, twisted pair to minimize the pickup of
external noise. Any noise picked up on the sensing feads
will appear at the supply’s output. The shield should be
grounded at ane end only and should not be used as ane

of the sensing conductors. The sensing leads should be
connected as close to the load as possible.

3-30 The sensing leads are part of the supply’s program-
ming circuit, so they should be connected in such a way as
to make it unlikely that they might inadvertently become
open circuited. If the sensing leads were to open during
operation, the output voltage would tend to rise. Although
the increase would be limited by protective resistors R58
and R59, damage to the supply or 1o the load might oceur
if the loss of sensing were accompanied by a load transient.
For this reason no switch, relay, or connector contacts
should be included in the remote sensing path.

——CAUTION ——

When using remote voltage sensing, it is possible
to damage the supply by disconnecting a foad
lead while the sensing lead is still connected and
the supply is energized. If a load lead becomes
disconnected, current flows through internal
protection resistors R58 and R58, the sensing
feads, and the load and may burn out the
resistors. Additional factors could compound
the damage caused by an opened foad lead. If
the output of the supply is connected to an
inductive toad or a battery *, or is connected in
parallel with another supply, then opening a
foad lead would alfow current from the external
source to flow through the sensing leads and
damage the supply s input circuits. If the crowbar
fires, the damage could even be greater.

For these reasons, if thers is any risk of an opened
load circuit while remote sensing is used, 1/16-amp
fuses should be installed in bath sensing leads.
Fuses in the sensing leads will not affect the
perfarmance of the supply and should protect
against costly damage.

*Remote sensing is not recommended when charging or
discharging a battery. See paragraphs 3-79 and 3-83.



3-31 Another factor to be considered when making a
remote sensing installation is the inductance of the long
load leads. Although dc and low frequency performance
are improved by remote sensing, the higher inductance of
longer teads does impair transient response and could affect
the stability of the feedback loop seriously engugh to cause
oscillation. Disconnecting the supply's output capacitor
and connecting a similar capacitor directly across the 1oad
heips to overcome these problems. Disconnect output
capacitor C20 by removing the rear panel jumper from
between terminals {+) and (A8} and connect anather
capacitor having approximately the same capacitance, an
equal or greater voltage rating, and good high frequency
characteristics across the load using short leads. It may also
be beneficial to readjust transient recovery control R30
located on the main circuit board.

3-32 Remote Programming

333 The output voltage or current of these power
supplies can be remotely controlled by connecting an
external resistor or applying an external voltage to rear
panel terminals. I resistance praogramming is used, a
variable resistor can control the output over its entire
range, or, by being connected in series with a fixed resistor,
can have its contro! restricted to a limited portion of the
output range. Alternately, a switch can be used to select
fixed values of programming resistance to obtain a set of
discrete voltages or currents. {The switch must have make-

before-break contacts to aveid preducing the cutput
voltage transients that momentarily opening the program-
ming terminals would cause.] To maintain the temperature
and stability specifications of the supply, programming
resistors must be stable, low noise resistors with a
temperature coefficient of less than 30ppm per “C and a
power rating at least 30 times what they will actuafly
dissipate.

3-34 Both voltage and current outputs can also be
controlied through a voltage input. When voltage program-
ming the output voltage, the choice can be made between
using a connection that produces & unity gain relationship
between input and output or another connection that
produces variable voltage gains. {Only the unity gain
connection is included in this manual, but methods of
voltage programming that provide gains greater or less than
unity are discussed in Application Note 90A, which is
described in paragraph 3-5.)

335 Connecting a supply for rermote voltage or current
programming disables the corresponding front panel controls.

3-36 The following paragraphs discuss in greater detail
the methods of remotely programming the output voltage
or current using either a resistance or a voltage input.
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Whichever method is used, the wires connecting the program-
ming terminals of the supply to the remote programming
device must be shielded to reduce noise pickup. The outer
shield of the cable should not be used as a conductor but
should be connected to ground at one end only.

337 Constant Voltage Dutput, Resistance Input. The
rear panel connections shewn in Figure 3-4 allow the out-
put voltage to be varied by using an external resistor to
program the supply. The supply's constant voltage program-
ming current determines its programming coefficient. In

the Models 62568, 6263B, 52648, 62658, 62668, and
62678, this programming current is factory adjusted to
within 1% of BmA, resulting in a pragramming coefficient
of 200 ohms per volt. In the Models 6271B and 62748,

a programming current of 3.33mA £1% produces a program-
rming coetficient of 300 ohms per volt. If a greater program-
ming accuracy is required, it can be obtained either by
changing resistor R13 as discussed in paragraph 5-74 or, if
the instrument is equipped with Options 020 or 022, by
adjusting potentiometer R122 as discussed in paragraph 5-75.

3-38 With the programming terminals shorted {terminals
A2 to -8}, the no-load output voltage of the supply shouid
be —10mV tbmV. f a minimum output voltage is required
that is closer to 2ero than this, it can be obtained either

by changing resistor RS or R8 as discussed in paragraph
571 or, if the instrument is equipped with Option 020 or
022, by adjusting potentiometer R124 as discussed in
paragraph 5-72.

——CAUTION——

Do not allow programming terminals (A2} and
{=S) to becomne open circuited while resistance
programming the outhut voitage. If they do
become open circuited, the supply’s output
voltage tends to rise beyond its rated maximum.

If the supply's current controls and overvoltage
crowbar trip point are properly adjusted, however,
no damage to the power supply or load should
restlt.

3-39 Constant Voitage Quiput, Voltage Input. The rear
pane! connections shown in Figure 3-5 allow the output
voltage to be varied by using an external voltage source to
program the supply. In this mode, the output voltage
varies in a 1 to 1 ratio with the programming voltage. The
load on the programming voltage source is less than 20
microamperes. Impedance matching resistor Rx is required
to maintain the temperature coefficient and stability
specifications of the supply.

340 Constant Current Qutput, Resistance Input. The
rear panel connections shown in Figure 3-6 allow the output
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current to be varied by using an external resistor to program
the supply. The supply's constant current programming
current, which is factory adjusted to 0.5mA £10%, deter-
mine the exact value of its programming caefficient. The
programming coefficients for the supplies inciuded in this
manual are as follows:
Models 62568, 62648
62638, 6267B
62658, 62718

10 ohms/ampere
100 ohms/ampere
300 ohms/ampere

62668 200 ohms/ampere

62748 67 ohms/ampere
I the £10% accuracy of these coefficients is not adequate,
they may be adjusted either by changing resistor R19 as
discussed in paragraph 5-80 or, if the instrument is equipped
with Option 021 or 022, by adjusting potentiometer R126
as discussed in paragraph 581.

341 With zera ohms placed across the programming
terminals, the output current of the supply may be set to
exactly zero either by changing resistors R25 and R2B as
described in paragraph 5-78 or, if the insturment is equipped
with Option 021 or 022, by adjusting potentiometer R128
as discussed in paragraph 5-79.

—— CAUTION ———

Do not allow pragramming terminals (A4)
and (A6} to become open-circuited while
resistance programming the output current.
If they do apen, the supply s output current
rises to a value thay may damage the supply
or the load. If in the particular programming
configuration used there js a chance that the
terminals might open, we suggest that a
resistor of the following value be connected
across the prograrnming terminafs:

Modefs 62568, 62648 200 ohms
62638, 62668 1000 ohms
62678, 62748 1000 ohms
62658,6271B 800 ohms
Of course, when this resistor is used, the
resistance value aciually programming the
supply is the paraliel combination of the
remote programning resistance and the
resistor acrass the prograrmming terminals,
Like the programming resistor, this resistor
should be a low noise, low remperature
coefficient type.

342 Constant Current Output, Voltage Input. The

rear panel connections shown in Figure 3-7 allow the output
current to be varied by using an external voltage source to
program the supply. The constant current programming
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coefficients for the supplies included in this manual are as
follows {£10%):

Models 62668, 62648  26mV/ampere
62638, 62678 50mV/ampere
62658, 6271B  167mV/ampere
62668 100mV/ampere
62748 33.3mV/ampere

The load on the programming voltage source is less than 20
microamperes. The programming voltage required to obtain
maximum rated current from these supplies is about 500
millivolts. An input greater than 600mY may damage the
instrument through excessive power dissipation. Impedance
matching resistor RX is required to maintain the temperature
coefficient and stability specifications of the supply.

3-43  Auto-Parallel Qperation

344 Use the rear panel and circuit board interconnec-
tions shown in Figure 3-8 or 3-9 to auto-parallel two or
three supplies. This mode of operation provides a greater
current capacity than can be obtained from a single supply
while maintaining nearly equal load sharing among the
paralleled supplies under a!l load conditions.

Supplies having the same model number make the most
practical auto-parallel combinations, but any of the supplies
included in this manual that have equal current ratings

may be used.
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NOTE

Use wires of equal length and gauge to connect
each auto-paralleled supply to the lpad. Load
sharing accuracy is affected uniess the positive
leads connecting each supply to the foad are alf
equal in resistance.

345 Setting the Voltage and Current Controls. The
auto-parallel combination of two or three supplies hehaves
as if it were a singie canstant-voltage/constant-current
supply controlled by the voltage and current controls of
the master supply. The voltage controls of the slave(s) are
disabled, but their current controls remain operative and
must be set to maximum to prevent a slave supply from
independently reverting to constant current operation as
would occur if the output current setting of the master
supply exceeded that of a slave.

346 Qvervoltage Protection in Auto-Parailel. The
intercannections shown in Figures 3-8 and 3-9 between
transformer T4 in the master and T4 in the slave{s) must

be made to permit the overvoltage crowbar in the rmaster

to fire the SCRs in the master and the slave(s) if an over-
voltage condition occurs. The circuit board pads to be
interconnected are marked “EXT TRIG" and their
locations are indicated on the component location didgrams
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Figure 3-7. Voltage Programming of Output Current



in Section VII. Be sure to connect them with correct
polarity, terminal 6 to 5 and 6 to 6. Set the slave supply
overvoltage potentiometer(s) to maximum {clockwise) to
diszble them, and adjust the overvaltage trip point at the
master supply.

347 Auto-Paratlel With Remote Sensing. To combine
auto-parallel operation with remote sensing, connect the
supplies as described above but remove the (+8) and {—3)
jumpers from the master supgly and connect the (+S) and
{—S) terminals directly to the (+} and {~) ends of the load.
Observe the precautions outlined under paragraph 3-25,

348 Auta-Paraliel With Remote Programming. When
two or three supplies are connected in auto-parallel, their
combined output valtage, current, or both can also be
remotely programmed. Refer to the appropriate sections
of paragraph 3-32 for the additional rear panel connections
required and make these connections to the master supply
only. Observe all precautions outlined in the paragraphs
on remote programming. The simultaneous use of remote
sensing and remote programming is also possible during
auto-paralle! operation,

349  Auto-Series Operation

3-50 Figures 3-10 and 3-11 show the rear pane! and
circuit board interconnections required to operate two or
three supplies in the auto-series mode. This mode of
operation allows two or three series-connected supplies to
be simultaneausly programmed by the voltage and current
controls of a master supply., The master supply must always
be the one at the positive end of the series combination.
The output voltage of each slave supply varies in direct
proportion to that of the master and the ratio of each slave’s
output voltage to the master’s is established by the settings

of the slave supplies’ voltage controls. The resulting
combination of two or three supplies behaves as if it were

a single constant-voltage/constant-Current supply. The
supply with the lowest current rating limits the maximum
output current of the combination. Any of the supplies
included in this manual can be used as an auto-series slave,
and any wetl-regulated variable output supply can be used
as the master.

3-51 I applications where coardinated positive and
negative voltages are required, arounding the center tap of
an auto-series combination of supplies allows simuitaneous
preportional control of both supply voltages.

352 Determining the Value for Ry. Each slave supply
has an external resistor RX associated with it that supplies
its voltage programming current. {f the temperature
coefficient and stability specifications of the supplies are
1o be maintained, these must be stable, low noise resistors

with a temperature coefficient of less than 30ppm per °C
and a power rating at least 30 times what they will actually
dissipate. The proper value for Fix (when using two units
in auto-series) or for RXI (for the first stave when using
three units} is calculated by first finding the voltage pro-
gramming current of the slave supply. This is calculated by
referring to Tabie 1-1 for the remote voltage programming
resistance control coefficient and taking its reciprocal. For
example, the voltage programming current in the Model
62568 is 1/ (20082/V) or 5mA, Nexz, divide this current
into the maximum voltage rating of the master supply to
determine RX for the first slave. If our master supply were
a zero-to-25-volt unit, for example, Fix or HX1 woeuld be
25V/5mA = 5000 chms.

3.53 When operating three supplies in auto-series, find
sz by dividing the voltage pragramming current of the
second slave, calculated as in paragraph 3-52, into the
maximum voltage expected from the first slave.

3-54 Setting the Voltage Controls. The voltage each
slave supply contributes is determined by its voltage control
setting. The output voltage of the first slave supply tracks
the voltage of the master, and the voltage of the second
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slave (if used} tracks the vottage of the first slave. For this
reason, the voltage of the master must be adjusted to
maximum, and then each slave, in turn, must be set to the
corresponding voltage desired during initial setup of the
auto-series combination. Once this has been done, the
total voltage of the combination can be controlled by the
voltage controls of the master supply or it can be remotely
programmed through the master supply.

3-55 Setting the Current Controls. Auto-series opera-
tion leaves the current controls of all supplies operative,

but the supply whose current control has the lowest setting
determines the point at which automatic crossover to
constant current operation begins to lower its gutput
voltage and thus that of the series combination. The
constant current circuit of a supply has no effect on the
outputs of the supplies connected in a more positive position
in the series combination, bur it does affect its own output
and the outputs of the suppiies connected in a more
negative position. If the current controls of one of the slave
supplies are set the lowest, then an overload or short circuit
at the output wil! cause the master supply {or the master
and the first slave) to force current through the reverse volt-
age protection diodes at the cutputs of the downstream
slaves. Because this current could be excessive either for the
diodes or the load, the current controis of the slave supplies
should be set to maximum and the master supplys current
contrels used to establish the output current er current limit.

356 Overvoltage Protection in Auto-Series. The inter-
connections shown in Figures 3-10 and 3-11 between
transformer T4 in the master and T4 in the slave(s} must

be made to permit the overvoltage crowbar in any one of

the interconnected supplies t¢ fire the SCRs in all of them

if an overvoltage condition occurs. The circuit board pads

to be interconnected are marked “EXT TRIG” and their
locations are indicated on the component location diagrams
in Section Vil. Be sure to connect them with correct polarity,
terminal & to 5 and 6 10 6. Set the overvoltage potentiometer
in each supply so that it trips at a point slightly above the
voltage that supply will contribute.

3-57 Auto-Series With Remote Sensing. To combine
auto-series gperation with remote sensing, connect the
supplies as described above but remove the {(+5) jumper
from the master supply and the {—§) jumper from the last
slave supply and connect the (+S) and (—S) terminals
directly to the (+) and (—) ends of the load. Observe the
precautions outlined under paragraph 3-25.

358 Auto-Series With Remote Programming. When
two or three supplies are connected in auto-series, their
combined gutput voltage, current, or both can also be
remotely programmed. Refer to the appropriate sections
of paragraph 3-32 for the additional rear panel connections
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required and make these connections to the master supply
only. Observe all precautions outlined in the paragraphs on
remote programming. The simultaneous use of remote
sensing and remote programming is also possible during
auto-series operation.

3-69  Auto-Tracking Operation

3-60 Figures 3-12 and 3-13 show the rear pane! inter-
connections required to operate two or three supplies in

the auto-tracking mode. This mode of operation allows two
or three supplies that share a common negative output bus
to power separate loads and have their outputs simuitaneous
ly programmed by the voltage and current controls of a
master supply. Unless their outputs are to be equal, the
supply that is to have the greatest ouzput voltage must be
selected as the master. The output voltage of each slave
supply remains a constant percentage of the master’s

with the percentage for each slave established by that
slave’s voltage control settings and the choice of its
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external programming resistor RX' Any of the supplies
included in this manual can be used as an auto-tracking
slave, and any well-regulated variable output supply can be
used as the master.

3.61 Detarmining the Value for Ry,. Each slave supply
has an external resistor RX associated with it that supplies
its voltage programming current. If the temperature
coefficient and stability specifications of the supplies are
to be maintained, these must be stable, low noise resistors
with a temperature coefficient of less than 30ppm per °C
and a power rating at feast 30 times what they will actually
dissipate. To calculate the proper value for RX for each
slave, the following information is required:

a. EM, the rated maximum voltage of the master supply

b. ES' the corresponding maximum voltage desired of
the slave supply with its voltage control set to maximum.

[ RP, the resistance of the slave supply’s coarse voltage
control.
The RP values for the supplies included in this manual are
as follows:

Medel 6256B 2.5k02
62638, 6264B Bk2
G265B, 62668, 62678 10kE2
62718B, 6274B 20kL2

To find RX use the formula:
HX = (EM RP/ES) ‘“HP

For example, if the slave supply is a Mode! 62638 and we
want its output to vary from zero to 10 volts as the master
supply varies from zero to 40) volts, the solution for Rx is:

Ry = (40V x Bk2/10V} — k2
Ry = 15kQ2

3-62 It is also possible to make an auto-tracking slave's
voltage equal the output of the master supply. To do this,
make a direct connection from the {+S) terminal of the
master to the (A2) terminal of the slave instead of using

a programming resistor, and remove the slave’s (A1) to [A2)
jumper.

3-63 Setting the Voltage and Current Controls. The valt-

age control of each slave must be set fully clockwise to
obtain the voltage ratios estabiished by the formula for R
given in paragraph 3-61. By lowering the settings of the
slave’s voltage controls, the voltage of the slave can be
made a smaller percentage of the master supply’s voltage.
The current controls of all supplies in an auto-tracking com-
bination are independently operative and can be used to set
current limits for each individual 1oad. 1f the master supply
goes into constant current mode, the output voltages of the
slaves continue to track that of the master. If a slave
supply goes into constant current mode, however, no other

supply is affected.

3-64 Overvoltage Protection in Auto-Tracking. Parallel-
ing the crowbar circuits, as is required for the auto-paral’el
and auto-series modes, is optional in the auto-tracking
mode. If the external trigger windings of transformer T4

in the master and in the slave supplies are not paralleled,
the overvoltage protection circuit in each supply indepen-
dently monitors the voltage across its own load. Then if
the master supply crowbars, the cutput voltage of the slave(s)
also decreases, but if one of the slaves crowbars, no other
supply is affected.

3-65 In order to have al! supplies in an auto-tracking
combination crowbar simultaneously if any of them has
an overvoltage condition, parallel their crowbar circuits as
shown in Figure 3-10 or 3-11 and described in paragraph
3-56.
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Figure 3-13. Auto-Tracking Operation of Three Units

3-66 Auto-Tracking With Remote Sensing. To combing
auto-tracking operation with remote sensing, connect the
supplies as described above but remove the {+S} and {—5}
jumpers from each supply and connect the {(+5) and {-S8)
terminals directly to the {(+) and (—) ends of its [oad.
Observe the precautions outlined under paragraph 3-25,

3-67 Auto-Tracking With Remote Programming. When
two or three supplies are connected for auto-tracking opera-
tion, their output voltages can be remotely programmed but
their currents cannot. Refer to the appropriate sections of
paragraph 3-32 for the additional rear panel connections
required and make these connections to the master supply
anly. Observe all precautions outlined in the paragraphs

an remaote programming. The simultaneous use of remote
sensing and remote programming is also possible during
auto-tracking operation.

368 SPECIAL OPERATING CONSIDERATIONS
3-69  Pulse Loading

370 The power supply automatically crosses over from
constant-voltage to constant-current operation, or the
reverse, in response to an increase beyond the preset voltage
or current limit. Although the preset limit may be set
higher than the average output current or voliage, high
peak currents or voltages may exceed the preset limit and
cause crossover to occur. If this current or voltage limiting
is not desired, set the current or voltage controls somewhat
above the peak rather than the average requirement,

371 Output Capacitance

3.72 An internal capacitor (C20} connected across the
output terminals of the supply helps te supply high-current
pulses of short duration during constant voltage operation.
in applications where the availability of high peak output
currents should be reduced, this capacitor can be removed
from the circuit by removing the strap connected between
rear panel terminals {A8) and (+).

NOTE

The remaval of €20 from the circuit may
permit the supply ta osciflate. If the supply
appears unstable, it may be beneficial to
readfust transient recovery controf R30
located on the main circuit board.

3-73 It may also be desirable to remave C20 from the
circuit when the supply is being used in the constant-
current mode for the following reasons:

a. With C20 connected, the output impedance of the
supply decreases with increasing frequency.



b. With C20 connected, the output current takes longer

to recover from the effects of a change in the load resistance.

c. With C20 connected, a rapid reduction in load resis-
tance can produce a targe surge current that could cause a
high power dissipation in the load.

3-74  Reverse Voltage Protection

3-75 An internal diode {CR34) connected with reverse
polarity across the cutput terminals of the supply protects
the output electrolytic capacitors and series transistors from
the effects of a reverse voltage applied across the supply’s
output. Such a reverse voltage might inadvertently be
applied when operating supplies in series if one of them
were to be turned on or off before the other. The current
rating of CR34 is equal to the rated output current of the
supply.

3-76 The series reguiator transistors are also protected
against reverse voltage by diode CR11. This diode shunts
the series regulators if the supply is connected in parallel
with another supply but is deenergized.

3-77 Reverse Current Loading

3-78 An active load connected to the power supply
may actually deliver a reverse current to the supply during
a portion of its operating cycle. if an external source is
allowed to pump current into the supply, it will cause a
{oss of regulation and might possibly damage the output
capacitor. To avoid these effects, it is necessary to pre-
load the supply with a dummy load resistor so that it
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Figure 3-14. Battery Charging
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delivers current through the entire operating cycle of the
load device,

3-79  Battery Charging

3-80 The automatic crossover between constant-voltage
and constant-current exhibited by these supplies makaes
them idea! for battery charging applications. Using this
feature, a battery may be charged at a constant-current
until the maximum charge voltage is reached, at which point
the supply reverts to constant-voltage operation and
continues to supply a trickle charge current sufficient to
maintain full charge. Thus, the charging operation can be
unattended after properly setting the charging rate and
maximum charge voltage and connecting the battery to the
output terminals of the supply.

— CAUTION——

Any time these supplies are used to charge a
battery, be sure to install a protective diode
CRp in series with the battery as shown in
in Figure 3-14 to prevent the battery from
discharging into the supply if the supply is
turned off. Extensive damage to the supply
could result if this diode were omitted.

The use of remote voltage sensing provides

no advantages when performing a constant-
current battery charge as discussed in

paragraph 3-81 or a taper charge as discussed

in paragraph 3-82. Because of a serious risk

of damage to the supply, the use of remote
voltage sensing should not be attempted

when charging (or discharging) a battery.

Aiso see the CAUTION following paragraph 3-30.

NOTE

A large battery, connected as a load, presents
a large capacitance to the output terminals.
This capacitance could cause the supply to
oscilfate. If the supply appears unstable, it
may be beneficial to readjust transient
recovery control B30 located on the main
circuit board.

3-81 Constant-Current Charge. To perform a constant-
current battery charge, set the charging rate and full charge
voltage as follows:

a. Turn both the VOLTAGE and CURRENT controls
fully counterclockwise (CCW).

b. Connect a short gircuit across the output terminals
and rotate the VOLTAGE control fully clockwise (CW).



¢. Adjust the CURRENT contro! for the desired charging
rate as read on the front panel ammeter.

d. Rotate VOLTAGE control fully CCW and remove
the short circuit.

e. Adjust the VOLTAGE control for an output voltage
0.7 volts greater than the desired full charge voltage. (The
added 0.7 volts compensates for the drap actoss CRp.) The
supply may then be connected to the battery terminals,
positive to positive and negative to negative as shown in
Figure 3-14 {omit RT}.

382 Taper Charge. When charging lead-acid celis, many
manufacturars recommend that the charging current be
reduced as the charge nears completion. This can be
accomplished by inserting a small resistance {RT) in

serigs with one of the lnad teads from the supply to the
battery. (See Figure 3-14.} This resistor alters the normally
rectangular charging piot in such a manner as to provide a
taper charge for the last portion of the charge. The proper
value for this resistor is the difference between the full
charge valtage and the voltage at which the tapering is to
start, divided by the initial charging current. Set the

initial charging rate and full charge voltage as instructed in
paragraph 3-81.

3-83 Battery Discharging

3-84 These power supplies are also useful when batteries
must be discharged at a constant current in order to test
them. Connecting a supply as shown in Figure 3-15 and
following the instructions below makes an unattended
constant-current discharge possible by automatically
shutting off the cutput of the supply when the battery
voltage reaches zero.

3-85 The supply operates in the constant-current mode,
delivering the current set by the current control. This con-
stant current flowing through drapping resistor RX produces
a constant voltage across the resistor. Initially, the battery
voltage is high and the supply's output voltage is low, but
as the battery voltage decreases during.discharge, the supply
voltage increases. When the battery voltage reaches zero,
the supply senses this through the connection to its {A2)
terminal and reduces the output current to zerg. As shown
in Figure 3-15, RX must be selected so that its IR drop is
less than the maximum rated output voltage of the supply,
but greater than the initial battery voltage.

3-86 To give a battery a constant-current discharge,
proceed as follows:

a. Turn off the power supply and disconnect the
jumpers from terminal (A1} to (A2) and fram (A2) to (A3).
(This step disables the supply’s VOLTAGE controls.}

315

h. Connect terminal (A3} to {+8)} and leave all other
jumpers connected as for normal operation as shown in
Figure 3-15,

¢. Connect the negative terminal of the battery to (A2}
through a 10k2 resistor.

d. Connect the negative terminal of the supply to the
positive terminal of the battery.

e. Conpect RX between the positive terminal of the
supply and the negative terminal of the battery, rotate the
supply’s current control fully counterclackwise (CCW),
energize the supply, and set the current control for the
desired discharge current as indicated on the front panel
meter.
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4-1 OVERALL BLOCK DIAGRAM
DISCUSSION

4-2 The major circuits of the power supply are shown
on the overall block diagram of Figure 4-1. The ac input
to the power transformer is preregulated by a triac, which
forms a feedback loop in conjunetion with the prereguiator
control circuit. This feedback loop maintains a low and
constant voltage drop across the series requlator in order
to minimize dissipation in the series regulator transistors.

4-3 To accomplish this, the preregulator control
circuit issues a phase-adjusted firing pulse to the triac once
during each half cycle of the ac input. The control circuit
continuously samples the input line voltage, the de input
to the series regulator, and the voltage across the series
regulator. On the basis of these inputs it contrals the time
at which each firing puise is generated.

4-4  The output of the triac preregulator is stepped down
by the power transformer, full-wave rectified, and filtered.
The resuiting preregutated dc¢ voltage is applied to the
series regulator, which varies its conduction to provide a .
regulated voltage or current at the output terminals.

4-5 The series regulator is part of another feedback loop
which consists of the error and driver amplifiers, the
constant-voltage comparator, and the constantcurrent
comparater. The series reguiator feedback loop makes
rapid, low magnitude adjustrments to the output while the
preregulatar feedback loop handles large, relatively slow
regulation demands.

4-86 The feedback signals that controi the conduction of
the series regulater originate in the constant-voltage or
constant-current comparator. During constant-voltage
operation the constant-veltage comparatos compares the




output voltage ot the supply with the drop across the
VOLTAGE controls. if these vioitages are not equal, the
comparator produces an ervor signal that is amplified and
fed back to the series regulator with the correct phase and
amplitude to make them equal. In this manner, the
constant-voltage comparator holds the output voltage at
the feve! established by the VOI_TAGE controls.

4-7 During constant-current operation, the canstant-
current comparator detects any difference between the
voltage drop developed by load current flowing through
the current sampling resistor and the voltage across the
CURRENT controis. If the two inputs to the comparator
are momentarily unequal, an error signal is generated

that alters the conduction of the series regulator by the
amount necessary to reduce the error voltage at the
comparator’s input to zero. Hence, the |R drop across the
current sampling resistor, and therefore the output current,
is held at a constant value.

4.8 Since the constant-voltage comparator causes the
output impedance to be [ow and allows the output current
to change whenever the load resistance changes, while

the constant-current comparator causes the output
impedance to be high and allows the output voltage to
change in response to a load resistance change, it is obvious
that the two comparison amplifiers cannot control the
output simultaneously, For anv given value of load resis-
tance, the power supply must act either as a constant-
voltage source or as a constant-current source. The outputs
of both comparators are connected through an OR gate,
This enables one comparator or the other to take control.

49 Figure 4-2 shows the output characteristic of a
constant-voltage/constant-current power supply. With no
load connected, the cutput current (| ) is zero and the
output voitage (Eq 7} equals the front pane! voltage con-
trol setting (Eg). When a load resistance is connected to the
output terminails of the suppiy, the output current increases
while the putput voltage remains constant. Point D thus
represents a typical constant-voltage operating point,
Further decreases in load resistance are accompanied by
further increases in lOUT with no change in the output
voltage until the output current reaches IS‘ a value equal

to the front pane! current control setting. At this point

the supply automatically changes its mode of operation and
becomes a constant-current source. Still further decreases
in the value of load resistance are accompanied by a drop

in the supply's output voltage with no accompanying
change in its output current. With a short circuit across

the load terminals, ‘OUT = ls and EOUT =0.

4-10 The “crossover” value of load resistance can be
defined as R = Eslls. Adijustrnent of the front panel
voltage and current controls permits this *‘crossover”

4-2

resistance RC to be set to any desired value from 0 to o=,
If Ry is greater than RC' the supply is in constant-voitage
operation; if RL is less than RC, the supply is in constant-
current operation.

4-11 The short-circuit protection circuit (see Figure 4-1)
protects the series regulator in the event the output is
shorted while the controls are set to a high output voltage
and current. The protection circuit monitors the voltage
drop across the series regulator. If this voltage rises above

a preset level, the protection circuit limits the current
through the series regulator until the preregulator can reduce
the voltage across the series regulator. Once this voltage
returns to normal, the short-circuit protection circuit is
turned off and has no effect on operation of the supply.

412 The overvoltage protection crowbar monitors the
output of the supply and, if it exceeds a preset threshold,
fires an SCR which short circuits the supply. The crowbar
also sends a turn-down signal to the preregulator control
circuit.

413 The turn-on control circuit is a iong-time-constant
netwark that gives the suppiy a gradual turn-on characteristic.
The slow turn-on feature protects the preregulator triac and
the series regulator from damage that might occur when ac
power is first applied to the unit. At turn-on, the control
circuit sends inhibiting voltages to the preregulator contro!
and the series regulator {via the error and driver amplifiers).
After a brief delay, the inhibiting voltages are removed and
the circuit has no further control cver the operation of the
supply.
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4-14 The reference suppiy provides stable reference
voltages used by the constant-valtage and current-compara-
tors. Less critical operating voltages are obtained from an
unregulated bias supply.

The components of the A2 RF1 Assembiy are all mounted
inside a shielded box to minimize radiated and reflected
RFI. Further RF| suppression is provided by line bypass
capacitors.

4-15 DETAILED CIRCUIT ANALYSIS 4-20  The preregutator control circuit samples the input
{See Figure 74 or 7-7) line voltage, the dc input to the series regulator, and the volt-
age across the series transistor. It generates firing pulses that
4.16 fire the triac and adjusts the phase of these pulses so that

Preregulator Control Circuit

417 The preregulator minimizes the power dissipated
by the series regulating transistors during input line voltage
or dc output voltage variations. Preregulation is accom-
plished by a phase contrel circuit using triac A2CR1 as
the switching element,

418 The triac is a bi-directionat device; that is, it can
conduct current in either direction. Hence, the device fires
whenever it receives a gating puise regardless of the polarity
of the ac voltage applied to it. The triac is fired once
during each half-cycle of the ac input {see Figure 4-3).
Naotice that when the triac is fired early in the half-cycle,
the ac level applied to the power transformer is relatively
high. When: the triac is fired later in the half-cycle, the ac
level is relatively low.

4-19 MNarmally the ac input must be above a certain
minimum potential before a triac will conduct. However,
A2C1 and A2R1 provide a holding current that aliows the
triac to conduct at any time during the ac input cycle.
RFI choke AZL1A/A2L1B slows down the turn-on of the

triac in order to minimize spikes at the output of the supply.

the dc voltage across the series regulator remains constant,

4-21 The inputs to the contre! circuit are algebraically
summed across capacitor CT5. All inputs affect the time
required to charge C15. The input line voltage is rectified
by CR27, CR28, CR31, and CR33, attenuated by voltage
divider R68 and RE69, and applied to the summing point at
the collector of Q22 (TP73} via capacitor C15. Capacitor
€16 is used for smoothing purposes,

4-22 Transistor Q22, connected in a common base con-
figuration, provides a charging current to the summing
capacitor which varies with the input signals applied to its
emitter. Resistor R86, connected between the negative
output line and the emitter of Q22, furnishes a signal pro-
portional to the output voltage. Resistors R87 and R79
sample the voltage across, and the current through, the
series reguiator. Resistors R74 and R75 are the souice of

a constant offset current to the summing point, which en-
sures that the triac will fire at low autput voltages. Capaci-
tor C17 and resistor R78 stabilize the entire preregulator
feedback loop.

4-23 The summation of these input signals results in

a voltage waveform at TP73 similar to that shown in wave-
farm (A) of Figure 4-4. When the linear ramp portion of
the waveform reaches a certain negative threshold, diodes

AC INPUT CR43 and CR44 become forward biased. These diodes
O SLRRLY couple a negative voltage to the base of transistor Q19.
Transistors Q19 and Q18 form a bistable circuit similar to
FIRH'EU?ERI:;lNT a Schmitt trigger. Prior to firing time, 19 is conducting
T due to the positive bias suppiied to its base through R73, and
p transistor Q18 is cut off because its base is driven negative
’ by the collector of Q19.
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Figure 4-3. Triac Phase Control of AC Input Amplitude
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transistor Q19 is turned off and Q18 is turned on. The
conduction of (18 aliows capacitor C1£ to discharge rapidly
through pulse transformer T3, generating a firing pulse across
the secondary of T3. Diode CR40 blocks any positive
overshoot.

4-25 The control circuit is reset once svery 8.