INSTRUCTION MANUAL

RA 19-1U
RACK ADAPTER

HOT SWAP RACK ADAPTER FOR HSF-1U SERIES POWER SUPPLIES

KEPCO INC. MODEL C
An 1ISO 9001 Company. RA 19-1 U
RACK ADAPTER

ORDER NO.

IMPORTANT NOTES:

1) This manual is valid for the following Model and associated serial numbers:
MODEL SERIAL NO. REV. NO.
2) A Change Page may be included at the end of the manual. All applicable changes and

revision number changes are documented with reference to the equipment serial num-
bers. Before using this Instruction Manual, check your equipment serial number to identify
your model. If in doubt, contact your nearest Kepco Representative, or the Kepco Docu-
mentation Office in New York, (718) 461-7000, requesting the correct revision for your par-
ticular model and serial number.

3) The contents of this manual are protected by copyright. Reproduction of any part can be
made only with the specific written permission of Kepco, Inc.

Data subject to change without notice.

&2, KEPCO.

©2002, KEPCO, INC ——
P/N 243-1025 — THE POWER SUPPLIER™

KEPCO, INC. @ 131-38 SANFORD AVENUE @ FLUSHING, NY. 11352 U.S.A. @ TEL (718) 461-7000 @ FAX (718) 767-1102
email: hgq@kepcopower.com @ World Wide Web: http://www.kepcopower.com







TABLE OF CONTENTS

SECTION PAGE
SECTION 1 - INTRODUCTION
1.1 S Teto] o LYo ) 1Y, =T o 10 =1 O SRS 1-1
1.2 GENEIAI DESCIIPHION ...ttt ettt e e st e ekt e e eae e e e s s et e et e e nn e e e s et e e nreenan 11
1.3 =y o= | PSSP 1-1
1.4 /1= Tod o F= oo | USSP UUPURSRR 1-2
1.5 o111 o4 T O PR 1-3
1.6 (0] 0] i o]0 1= SRS 1-3
SECTION 2 - INSTALLATION
21 UNPacking @nd INSPECHON .....co.uiiiiiii et e e nees 2-1
2.2 Configuring the RACK AQ@PLET ... e e e e et e e e e et e e e e ertaeeeeeessseneas 2-1
2.3 Rack Adapter Keying INSIFUCIONS .........ooiiiiiii e e e e e e e e e e e e e e nenenes 2-1
2.3.1 Establishing KeY POSItIONS..........uoiiiiiiiiiie et e e e e e et a e e e enaaeeas 2-1
2.4 (o) @70] 4o U] = 1[o] [ 2-2
241 INdePeNndent OPEration ............eii it 2-3
2411 Independent Operation - Local Sensing Using Rear Panel DIP switches ..........cccccciniiiiinens 2-4
2412 Independent Operation - Local Sensing Using External Wiring...........ccccceeiieiiiee e 2-5
2413 Independent Operation - REMOtE SENSING .....ccciiiiiiiiiiiiiceei e 2-6
242 Parallel OPEIatioN ............uiiiieiiiie ettt e e e et e e e e e sta e e e e e s eatbaee e e e eatbaeeeeeanraeeeeeeennareaan 2-7
2421 Parallel DC OUTPUT CONNECHONS .......ciiiiiiiiiiie ettt e e e e e s emne e e e e eaeees 2-7
2422 Parallel Current Share CONNECLIONS .........oi it e e e e 2-7
24221 Parallel Current Share - Rear Panel DIP SWitChes ... 2-8
24222 Parallel Current Share - External Wiring .........c..eoiiiiiiiiiiei ettt 2-9
2423 Sense Connections for Parallel Configurations ..............cccoviiiiiiiiiiiiicc e 2-10
24231 Parallel Configuration Using DIP Switches to Connect Sense Lines in

Parallel and External Wires to Configure Local SENSiNg.........c.cccveviieirieiiiniie e 2-11
24232 Parallel Configurations using External Wires to Connect Sense Lines

in Parallel and External Wires to Configure Local SeNnsing ..........cccccvvevieiiiieeeiiinc e 2-12
24233 Parallel Configurations using DIP Switches to Connect Sense Lines in

Parallel and External Wires to Configure Remote Sensing..........cccoccvevveiiiiiiiieei e 2-13
24234 Parallel Configurations using External Wires to Connect Sense Lines

in Parallel and External Wires to Configure Remote Sensing ..........ccccoecvveiiieiiiiii e 2-14
243 SEIIES OPEIALION.......eiittitete ittt ettt e e e s e n et e r e e e ar e e enr e e e e nanees 2-15
244 Alarm ConfiQUIALIONS ........oiiiiiiii et e e e 2-16
2.4.41 N.O. Alarm Line (CloS€ 0N FaIlUIE) ........cciiiuiiiiei it e 2-16
24411 Close on Failure Using Rear Panel Dip SWItCheS ...........ccoiiiiiiiieiiiiiiiee e 2-16
24412 Close on Failure Using External Wiring at I1/0 Mating Connector ............ccccceveeevieeee e, 2-18
2442 N.C. Alarm Line (Open 0N Failure) .......cccueiiiiiiiiiiieee et 2-19
24421 Open on Failure Using Rear Panel Dip SWItChes ..ot 2-19
24422 Open on Failure Using External Wiring of I/O Mating Connector..............ccoocviiiiiiiiiiec e 2-20
25 Q=10 410 =1 (1] o SRS 2-21
2.6 SoUrce POWET REQUITEMENTES .....cc.iiiiiiie ettt e e et e e e e e et e e e e et e e e e e e e e abaeeeeeennneeeeas 2-21
2.7 (7070 1101 PSSR 2-21
2.8 10153 2= 11 =1 (o] o PSSP 2-21
2.8.1 Installing HSF-1U POWEr SUPPIIES. ......oeiiiiiiiiiiie ittt 2-21
29 WIKING INSTIUCHIONS ...ttt e s e e e e e e nne e e 2-22
2.9.1 S EE 1 (=1 4V € o 10 oo [Ta o T RSO PUP 2-22
292 SOUIrCe POWET CONNECHIONS ... ittt ettt eeb e e et e e st e e e sbeeeennteesaneeesnneeas 2-22
2.9.2.1 =111 0T 4] o] =T [o1 Y SO RRPO 2-23
293 Control Signal CONNECLIONS ........ciiiiiiiie ettt e e st nrneeenaneeas 2-23
294 OUtPUL LOAA CONNECLIONS ...ttt ettt et sn e e e are e e e e e nnneeenaneeas 2-23
2941 Reducing RIpple @nd NOISE ..........cooiiiiiiiii e 2-23
294.2 Parallel/Redundant OPeration..............ooiiiiiiiiiiiiicciieee sttt e e e enreees 2-25
2943 Series/Independent OPEratioN ............uuiiiiiiiiiiiie e e e e e 2-25
2944 1 Yo I @] o 1=T = 1] o USSP 2-25

RA 19-1U 070803 i



TABLE OF CONTENTS

SECTION PAGE
2.10 Removing/Replacing HSF-1U POWEr SUPPIIES........uiiiiiiiiiiii et 2-25
2.1 T 1T o] o] 13T USSR 2-26

ii RA 19-1U 070803



FIGURE

2-5

2-6
2-7

2-8

29
2-10

2-11
2-12
2-13

2-14
2-15

2-16

LIST OF FIGURES

TITLE PAGE

RA 19-TU RACK AGAPIET ...ttt ettt ettt et e s ee et e et e e e e e nenee s Vi
RA 19-1U Rack Adapter with HSF-1U Power Supplies Installed............ccccoiiiiiniiiiniiiee e 1-1
RA 19-1U Interconnections, Simplified Diagram............ccoooiiiiiiiiiiiciiiie et 1-2
RA 19-1U Rack Adapter REar PAnEl ............coouuiiiiii ittt a e e b e e 1-3
Mechanical Outline Drawing, RA 19-1U RacCk Adapter.........ccviiiiiiiiiiiiee et 1-4
RA 19-1U RaCk Adapter KEYING .......ceeiiiiiiiiiiiiieeeet ettt ettt et e e e be e e 2-2
Independent Operation, Local Sensing for PS1 and PS2 using

Rear Panel DIP switches, Simplified Diagram ... 2-4
Independent Operation, Local Sensing for PS1 and PS2 using

External Jumpers at I/O Mating Connector, Simplified Diagram ...........cccccceeeeiiiiieii e 2-5
Independent Operation, Remote Sensing for PS1 and PS2 using

External Wiring at /0 Mating Connector, Simplified Diagram...........cooovveiiiiiiiiniiec e 2-6
Parallel Outputs Using Rear Panel DIP Switches to Parallel sense

lines and current share, PS1 and PS2 (Typical), Simplified Diagram ...........ccccccoviiiiiiieeiniic e 2-8
Parallel Outputs Using External Wiring, Typical Configuration, Simplified Diagram.............cc.ccoccevevveninne 2-9
Typical Parallel Connections Using External Wires for

Local Sensing and DIP switches to Parallel SENSE WIreS..........cccviiiiiiiiiiiiiiee e 2-11
Typical Parallel Connections using External Wires for Local Sensing

and 1/0 Mating Connector Jumpers to Parallel Sense Wires ...........coceeieiineeiieec e 2-12
Typical Parallel Connections, Remote Sensing using DIP Switches to Parallel Sense Wires.................... 2-13
Typical Parallel Connections, Remote Sensing using I/0 Mating

Connector Jumpers to Parallel SENSE WIrS........cooiiiiiiiiiiii ettt a e 2-14
Series Configuration, Simplified DIagram ..........c..eoiiiiiiiiiiie e e e e e e eee e s raeeee e e 2-15
Close on Failure Alarm Configuration Using Rear Panel Dip Switches, Simplified Diagram...................... 2-17
Close on Failure Alarm Configuration Using External Wiring at I/O Mating

Connector, SIMPIIfied DIagram..........ooo i 2-18
Open on Failure Alarm Configuration Using Rear Panel Dip Switches, Simplified Diagram ..................... 2-19
Open on Failure Alarm Configuration Using External Wiring

at 1/0 Mating Connector, Simplified Diagram ............ccooiiiiiiiiiiiiiiiee et a e sn e 2-20
Ripple and Noise Measurement Setup Diagram..........c.c.ooiiiiiiiiiiiiiee e 2-24

RA 19-1U 070803 iii



LIST OF TABLES

TITLE PAGE
Compatible HSF-1U POWET SUPPHES .....oooiiiiiiiiiieit ettt 1-3
RA 19-TU ACCESSOIES ..uveiiiiiiiiiiieie e e et e et ettt ettt et e ee et e e eeaaaaeaeeeeeseseia e e e assssaassssaaeseeaeeeeeeaesesanannnsnnnns 1-3
[ =Lo 011 o] 0 41T A U] o] o1 [T I PP 2-1
Rear Panel DIP SWiItCh FUNCHONS ..........oiiiiiiiiiic ettt e e e e e e e e aneeeeean 2-3

RA 19-1U 070803






S
s
S
0
o, 40

\ G900 SR G008
\ 0008 QISESSSI00 000
\ &80 o 9090900000, 0%
\ &% 00 9090000000, o0
) o0 9990000000, Yo
6000 0080000000, %
80000 OOI0800908, 0
SO0 9090900094
B0 GO0
\ 08000000 SEIOSS000%
\ Q000800000
\ 000080009
\ $009800000, D0 meens
\ 0099800000, OB
\ GO00000000, OB DHD
\ Q9090900000 0B
\ G9908809000, 00w
QOL9900000, 00
\ GO09800000,
0909800000
G009800000
\ 900999009
\ 9009900000
\ 90.9990000
\ 99008000
\ 9009000
\ GO
\ 9809

)
mw
)
)
s

$
9
O
9
9

3042495

RA 19-1U RACK ADAPTER

FIGURE 1-1.

RA 19-1U 070803

(v Blank)/vi



SECTION 1 - INTRODUCTION

11 SCOPE OF MANUAL
This manual contains instructions for the installation and operation of the RA 19-1U plug-in rack
adapter (Figure 1-1) used with HSF-1U Series power supplies, manufactured by Kepco, Inc.,
Flushing, New York, U.S.A.
1.2 GENERAL DESCRIPTION
Kepco RA 19-1U rack adapters are specifically designed for the installation of Kepco HSF-1U
Series Power Supplies into 19-inch EIA-RS-310D standard equipment racks. The RA 19-1U
Model accommodates up to four 50W or 100W HSF-1U power supplies (Figure 1-2).
The rack adapter is user-configurable for parallel, series, or independent power supply opera-
tion. Forced current sharing and OR’ing diodes for N+1 redundancy are built into the HSF-1U
power supplies. Redundant a-c inputs are provided to deliver independent source power to
each power supply in a redundant pair. User-configurable keying ensures that only the correct
power supply can be installed in a keyed slot.
PS1 PS2 PS3 PS4
D @ @ KEPCO POWER SUPPLY @ @ KEPCO POWER SUPPLY @ @ KEPCO POWER SUPPLY @ @ KEPCO POWER SUPPLY @ @
. - - -
- 5 e@" o 0¥ & ° e@"@% o5 || o
3042496
FIGURE 1-2. RA 19-1U RACK ADAPTER WITH HSF-1U POWER SUPPLIES INSTALLED
1.3 ELECTRICAL

RA 19-1U 070803

An internal PCB back plate mounts connectors which interface directly with the power and sig-
nal connectors of HSF-1U Series power supplies, permitting hot swappable insertion and
extraction. The other side of the back plate assembly, available from the rear, contains the fixed
power and signal connections. Figure 1-3 illustrates the interconnections provided by the RA
19-1U Rack Adapter. Dual input terminal blocks on the back plate assembly (Figure 1-4) dis-
tribute input power to each of the four powers supplies.

All mechanical and electrical specifications are contained in the mechanical outline drawing:
Figure 1-5

1-1



(TB34) (T812) RA 19-1U
DC OUTPUT C OUTPUT
éTB% pip4 F54RS3 O CONNECTOR, /O CONNECTOR, Ps2ps] (TB13)
PS2, Pot BRI [l PS3, PS4 DIP3 DIP2 PS1, PS2 STaleg DiP2 PST PS5
POWER ololo|o L L olololo| EEER pOWER
L1 L] b
S CIN]T
F=\W=Yr=Y
oee Jd L eee
[(WaE—(3]] [(J2 N
Ps4 |[ Ps3 PSt
SLOT 4 SLOT 3 SLOT 2 SLOT 1
V- PS3 15 8 v+ PSS Vo PS1 15 8 V+ PSI
SENSE — PS3 14 7 SENSE + PS3 SENSE — PST 14 7 SENSE + PS1
V- PS4 13 6 v+ PS4 V- PS2 13 6 Vi PS2
SENSE - PS4 12 5 SENSE + PS4 SENSE — PS2 (o 5 SENSE + PS2
4 CSB PS4 4 CSB PSI

ALARM (NO PS3)
ALARM (NC PS3)
ALARM (NO PS4) 9

3 ALARM (COM PS3)
2 ALARM (COM PS4)
1ALARM (NC PS4)

ALARM (NO PS1)
ALARM (NC PS1)
ALARM (NO PS2) 9

3 ALARM (COM PS1)
2 ALARM (COM PS2)
1ALARM (NC PS2)

I/0 I/0
PS3, PS4 PS1, PS2
o]
OUTPUT (+) 24 [[o] [o] 12 OUTPUT (+)
12345678 12345678 OUTPUT (+) 23|[o] [o] 11 OUTPUT (+)
T T T T T T OUTPUT (=) 22|[o] [o] 10 OUTPUT (+)
OUTPUT (=) 2t |[o] [e] 9 ouTPUT (=)
\l\l\l\l\li OUTPUT (=) 20 |[c] [o] 8 ouTPUT (-)
SENSE (—) 19 [o] 7 SsENSE (+)
12345678 12345678 CSB (CURRENT SHARE BUS) 18 ]|[c] [o] 6 ALARM (NC—OPEN ON FAILURE)
ALARM (COMMON) 17 |[] [o] 5 ALARM (NO—CLOSE ON FAILURE)
FAC?gPRYSvggE:ULTS FAc?gRiwt‘)TEcFiuus (GROUND) 16 [[o] [of 4 (GROUND)
(NOT CONNECTED) 15 |[o] [¢] 3 (NOT CONNECTED)
EQUIVALENT SCHEMATIC
(NOT CONNECTED) 14 [[o] [o] 2 AC INPUT (NEUTRAL)
AC INPUT (LINE) 13 |[o] [o] 1 (NOT CONNECTED)
Qo
J1, J2, J3, J4 (TYP.)
3042497 (INTERIOR VIEW)
FIGURE 1-3. RA 19-1U INTERCONNECTIONS, SIMPLIFIED DIAGRAM
14 MECHANICAL

The rack adapter is equipped with mounting ears for mounting in EIA-RS-310D standard 19-
inch racks. For mounting in non-standard racks, consult Kepco Applications Engineering. The
rack adapter is not configured for slides. Optional blank filler panels (see Table 1-2) are avail-
able if the full complement of power supplies is not utilized.

Mechanical dimensions, material, and finish of the RA 19-1U Rack Adapter is provided in Figure
1-5.

1-2 RA 19-1U 070803



1.5 ACCESSORIES
Accessories for RA 19-1U Rack Adapters are listed in Table 1-2; see also Table 2-1 for addi-
tional accessories supplied with the unit.
1.6 OPTIONS
Table 1-1 below describes the standard model options available with the RA 19-1U rack
adapter. For non-standard options, contact Kepco Applications Engineering for assistance.
SOURCE POWER /O CONNECTOR, /O CONNECTOR, SOURCE POWER
INPUT FOR PS3, PS4 PS1, Ps2 INPUT FOR
PS2 AND PS4 PS1 AND PS3
DC OUTPUT DIP 3 DIP 2 DC OUTPUT
DIP4 \ ps3, PS4 PS1, PS2 DIP 1
() © \ [alelala] d \\ \
\Q 8 Eees| R ERR L =D @ &
ol EEE =0 @\\\ O Q\\ O _:
PS4 KEYING & PS3 KEYING & PS2 KEYING & PS1 KEYING &
CABLE CLAMP* CABLE CLAMP* CABLE CLAMP*  CABLE CLAMP*
AC INPUT DC OUTPUT DC OUTPUT AC INPUT
PS2 AND PS4 PS2 AND PS4 PS1 AND PS2 PS1 AND PS3
* CABLE CLAMPS ARE USER
3042498 INSTALLED.
FIGURE 1-4. RA 19-1U RACK ADAPTER REAR PANEL
TABLE 1-1. COMPATIBLE HSF-1U POWER SUPPLIES
MODEL Compatible HSF-1U Models
Total
50 Watt 100 Watt
RA 19-1U 4 (max) HSF 5-10-1U, HSF 12-4.2-1U, HSF 15-3.4-1U, | HSF 5-20-1U, HSF 12-8.3-1U, HSF 15-6.6-1U,
HSF 24-2.1-1U, HSF 48-1-1U HSF 24-4.2-1U, HSF 28-3.5-1U, HSF 48-2-1U
* Contact Kepco Applications Engineering for assistance with non-standard configurations.

TABLE 1-2. RA 19-1U ACCESSORIES

ACCESSORY PART NUMBER USE
Screw, Thread forming 101-0480 Module Keying. eight (8) supplied with unit. Installed by user (see PAR.
(4-40, 0.75 in. long, PHPH) 2.3).
Cable Clamp, Nylon, with Support weight of AC input and DC output cables. Four (4) supplied
108-0422 . . . ; )
release lever with unit to be installed by user as desired (see Figure 1-4)
Line cord 118-0506 E:i;:ply 115 V a-c source power to rack adapter. Two (2) supplied with
Connector 142-0449 Mating Connector for /0O connector. Two (2) supplied with unit.
Filler Panel (1/4 Rack) RFP 19-1U-14 Cover one unused 1/4 rack slot.
Filler Panel (1/2 Rack) RFP 19-1U-12 Cover two unused 1/4 rack slots.

RA 19-1U 070803 1-3
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1. MATERIAL

-CHASSIS,COVER,BACKPLATE 0.064" THK ALUM. 5052-H32

-PCB 0.063" THK. FR-4
. FINISH

-IRIDITE GOLD ON ALL METAL PARTS.
-BACKPLATE SILKSCREEN BLACK INK.

MAX. TORQUE 5 Ibxin (0.6 Nxm).

MAX. TORQUE 2 Ibxin (0.23 Nxm).

. MODULE ARE SECURED FOR HOT SWAP OPERATION WITH CAPTIVE PANEL SCREWS 4-40.

. FOR SHIPPING OR HIGH VIBRATION AND SHOCK ENVIRONMENTS,MODULES CAN EACH BE SECURED

. IF KEYING IS REQUIRED USE THE INCLUDED SELF FORMING SCREWS 4-40x3/4" (1010480) AS PER FIGURE 2-1.

WITH ONE FLAT HEAD SCREW 100~ , 6-32x1/4" MIN. to 1/2" MAX. LONG.(KEPCO P/N 1010408 ) OR SIMILAR.
THE SCREW WILL BE INSTALLED THRU THE COUNTERSUNK HOLES IN THE BOTTOM PAN.

6.
7

3010247
FIGURE 1-5.

DIMENSIONS ARE IN INCHES [DIMENSIONS IN BRACKETS ARE IN MILLIMETERS].
. TOLERANCES (UNLESS OTHERWISE SPECIFIED): 3 PLACES: +0.005, 2 PLACES +0.01, FRACTIONS: +1/64"

MECHANICAL OUTLINE DRAWING, RA 19-1U RACK ADAPTER (SHEET 1 OF 2)
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MECHANICAL OUTLINE DRAWING, RA 19-1U RACK ADAPTER (SHEET 2 OF 2)
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2.31

SECTION 2 - INSTALLATION

UNPACKING AND INSPECTION

This equipment has been thoroughly inspected and tested prior to packing and is ready for
operation. After careful unpacking, inspect for shipping damage before attempting to operate. If
any indication of damage is found, file an immediate claim with the responsible transport ser-
vice. See Table 2-1 for a list of equipment supplied.

TABLE 2-1. EQUIPMENT SUPPLIED

ITEM QUANTITY PART NUMBER
Rack Adapter 1 RA 19-1U
1/0 Connector (Mating) 2 142-0449
Line cord (115 V a-c, 15A max, North American style plug, 6 ft.) 2 118-0506
Instruction Manual 1 243-1025
Keying screws (4-40 x 0.75 in., thread forming) 8 101-0480
Hood for 1/0 Connector (Mating) P/N 142-0449 2 108-0204
Cable clamp with release latch 4 108-0422

CONFIGURING THE RACK ADAPTER

Prior to installation the rack adapter must be configured by the user. Configuration consists of
the following:

» For configurations that use multiple output voltages it is possible to key the rack adapter
to accept only a power supply with corresponding keying (see PAR 2.3).

» Configuring slots for independent, parallel, or series operation. This can be done by
means of DIP switches mounted on the rear panel, or externally by wiring the associated
I/0 mating connector and DC OUTPUT terminals (see PAR. 2.4).

RACK ADAPTER KEYING INSTRUCTIONS

RA 19-1U rack adapters incorporate a keying mechanism to prevent accidental insertion of the
incorrect model HSF-1U power supply into any position. The HSF-1U power supplies are keyed
by voltage at the factory. The keying mechanism will prevent engagement of any of the HSF-1U
power supply's connectors with those on the rack adapter's back plate unless the key and key-
way align. The key pins are on the HSF-1U power supply and are set at the factory. DO NOT
ALTER THE KEYING AT THE POWER SUPPLY. The keyway is established by installing screws
(provided) so that the only open holes match the power supply pins. The user can configure
each power supply slot for the desired voltage in the desired position. Figure 1-4 shows the
location of key positions for each slot and Figure 2-1 shows the configuration required for volt-
age selection.

ESTABLISHING KEY POSITIONS

To establish the keying of any position, simply install the 4-40 x 0.75 in. thread-forming screws
(Kepco P/N 101-0480) into the corresponding holes as indicated in Figure 2-1. DO NOT OVER-
TIGHTEN these screws (max torque 5 in.-Ibs. (0.6 N x m). DO NOT ALTER THE KEYING AT
THE POWER SUPPLY.

RA 19-1U 070803 2-1
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2-2

DESIRED SCREWS TO BE
VOLTAGE | INSTALLED AT REAR PANEL
48 VOLTS | O ® O
28 VOLTS | O ® O
24 VOLTS @) O
15 VOLTS | O O ®
12 VOLTS O O
5V0LTS | ® O O

3042500 v o 0 0 @

FIGURE 2-1. RA 19-1U RACK ADAPTER KEYING

SLOT CONFIGURATION

Configuring slots of the rack adapter for independent, parallel or series operation is accom-
plished either by means of DIP switches mounted on the rear panel associated with each slot
(see Figure 1-3), or externally by connecting the appropriate pins of the associated I/O mating
connector. DIP switch functions are explained in Table 2-2.

Slot configuration requires the following selection:

1. Select independent (PAR. 2.4.1), parallel (PAR. 2.4.2), or series (PAR. 2.4.3) operation.

2. Select local or remote sensing; PAR. 2.4.1 (independent), 2.4.2, (parallel) or 2.4.3, (series).

3. Optional: Select close-on-failure or open-on-failure alarm (PAR. 2.4.4).

RA 19-1U 070803



TABLE 2-2. REAR PANEL DIP SWITCH FUNCTIONS

DIP
SWITCH | FUNCTION DIP SWITCH SET TO ON (CLOSED) DIP SWITCH SET TO OFF (OPEN)
POSITION
NOTE: BOLD TYPE INDICATES FACTORY SETTINGS.
Required ON for independent operation with Position 1 and 2 required OFF for:
Local Sensing. Position 1 connects V+ to S+, a) Independent configurations using Remote
Position 2 connects V- to S— (see PAR. Sensing (see PAR. 2.4.1.3).
Local / 2.4.1.1). b) Independent configurations using Local Sens-
12 Remote ing with user supplied connections from V+ to S+
' Sensing and V—to S— (see PAR. 2.4.1.2).
Selection c) All parallel configurations (sensing must be
established using external wires) (see PAR.
2.4.23).
d) All series connections (see PAR. 2.4.3).
Required ON for parallel configurations using DIP | Position 3 and 4 required OFF for all configura-
Connect | switch settings to connect the sense leads in par- | tions except parallel configurations using DIP
Sense allel. Position 3 connects +S to adjacent slot +S, switch settings to connect the sense leads in
3,4 " .
+and — Position 4 connects —S to adjacent slot —-S (see parallel.
in parallel | PAR. 2.4.2.3.1 for local sensing, PAR. 2.4.2.3.3
for remote sensing).
Required ON for parallel operation (connects cur- | Required OFF for
5 Current rent share lines in parallel) unless connections are | a) independent and series configurations.
Share made via external wires (see PAR. 2.4.2.2.1) b) Parallel configurations using external wires
to connect current share lines in parallel.
When set to OFF, allows a single alarm to provide | When set to ON, individual power supplies pro-
Close on . L
6.7 Failure fgllure |nd|cat|op (cpntact closure between N.O. duce c!osure betw_een 1/0 connector N.O. and
Alarm pin and COM pin) if any one of many power sup- | COM pins upon failure (see PAR. 2.4.4.1).
plies fails (see PAR. 2.4.4.1).
When set to OFF, allows a single alarm to provide | When set to ON, individual power supplies pro-
Open on . L .
8 Failure failure mdmgtpn (contact open between N.C. pln duce open betwee_n 1/0 connector N.C. and
Alarm and COM pin) if any one of many power supplies | COM pins upon failure (see PAR. 2.4.4.2).
fails (see PAR. 2.4.4.2).
241 INDEPENDENT OPERATION
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The rack adapter is preconfigured at the factory for independent operation of all slots. DIP
switch positions 3, 4 and 5 associated with each slot must be set to OFF (open) for each power
supply to be operated independently.

NOTE: Either local or remote sensing must be connected for the HSF-1U power sup-
plies to work properly.

The rack adapter is shipped from the factory with each power supply position configured for
local sensing (see Figure 2-2). Sensing for each slot can be configured independently:

* Local sensing using rear panel DIP switches

* Local sensing using external jumpers connected to the 1/O mating connector or the DC
OUTPUT terminal block.

* Remote sensing
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2411

INDEPENDENT OPERATION - LOCAL SENSING USING REAR PANEL DIP SWITCHES

The rack adapter slots are preconfigured at the factory for local sensing using rear panel DIP
switches. If a slot has been configured for other than local sensing using DIP switches and it is
necessary to reconfigure it for local sensing, simply set positions 1 and 2 of the DIP switch asso-
ciated with that slot to ON (closed). External sensing connections must be removed. When set
to ON (closed) DIP switch position 1 connects (V+) to (S+) and position 2 connects (V-) to (S-).
See Figure 1-3 for DIP switch locations. Figure 2-2 illustrates local sensing of PS1 and PS2 by
setting positions 1 and 2 of rear panel DIP 1 and 2 to ON (closed); positions 3 and 4 must be set
to OFF (open). Position 5 (current share) must be set to OFF and positions 6, 7, and 8 (alarms)
can be configured per PAR. 2.4 4.

DIP SWITCH SETTINGS
(DIP 1 THROUGH DIP 4)

ON
(CLOSED) ThE
OFF
(OPEN) 1234
SLOT | DIP SOCKET
] DIP 1
2 DIP 2
3 DIP 3
4 DIP 4

1. DIP SWITCH POSITIONS 1 AND 2 ARE SET AT THE
FACTORY TO ON (CLOSED) FOR LOCAL SENSING.

2. CONNECTIONS TO |/0O CONNECTOR ARE INTERNAL

SLOT 2 SLOT 1
PS2 PS1
(J2) (J1)
== | fa .
1 1 V+2 l ! v IIL
2 o V-2 I § | O
DIP 2 0P
[ 3
V+ PS1 8
I T = A
4 SENSEVJ:rPPSSQZ 2 13 V- PS2
R 12 SENSE — PS2
 {
I/0 CONNECTOR
O1010|0 PS1, PS2
(P-12)
NOTE:
+ - + -
PS2 PS2 PS1 PS1
DC OUTPUT
5042501 AND SHOWN FOR REFERENCE ONLY.

FIGURE 2-2.

REAR PANEL DIP SWITCHES, SIMPLIFIED DIAGRAM

INDEPENDENT OPERATION, LOCAL SENSING FOR PS1 AND PS2 USING
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2.41.2 INDEPENDENT OPERATION - LOCAL SENSING USING EXTERNAL WIRING

To configure a slot for local sensing using external wiring, first set rear panel DIP switch posi-
tions 1 and 2 of the DIP switches associated with that slot to OFF (open).

External local sensing is accomplished by connecting (V+) to (S+) and (V-) to (S-). This can be
done at either the mating I/O connector supplied (see Table 2-1) or at the DC OUTPUT terminal
block. See Figure 1-3 for DIP socket locations. Figure 1-3 illustrates 1/0 connector pin assign-
ments. Figure 2-3 illustrates local sensing of PS1 and PS2 using external jumpers connected to
the 1/0 mating connector.

NOTE: The rear panel DIP switch settings established at the factory for positions 1 and 2 of
the associated DIP switch MUST be changed to OFF (open) if this option is chosen.

Positions 3 and 4 (connecting sense lines in parallel) and Position 5 (current share) must be set
to OFF. Configure Positions 6, 7, and 8 (alarms) per PAR. 2.4.4.

SLOT 2 SLaT 1
PS2 PS]
DIP SWITCH SETTINGS
<J2> (JU (D\P 1 THROUGH DIP 4)
—2;22_1 ‘ ‘I [ 511‘ ON
. (CLOSED)
V42
' T B QN B L ]
(OBEN) 1234
DIP 2 \ DIP 1
SEE NOTE 1 SEE NOTE 1 SLOT | DIP SOCKET
1 DIP 1
2 DIP 2
3 DIP 3
V+ PS1 8
SENSE + PS1 7 4 DIP 4
V+ PS2 6
SENSE + PS2 5
> 12 SENSE — PS2
> /) 1/0 GONNECTOR
PS1/PS2
(P-12)
ololo|o o3y
¢ i NOTES:
ololale 12 1. SET DIP SWITCH POSITIONS 1 AND 2 TO
o OFF (OPEN) ON ASSOCIATED DIP SWITCH
AS SHOWN.
+ -+ - 2. CONNECT EXTERNAL JUMPERS AT ASSOCIATED
PS2 PS2 PS1 PS1 /o PS1/P 1/0 MATING CONNECTOR AS SHOWN
DC OUTPUT O PS1/PS2 OR CONNECT S+ TO +PS AND S— TO
MATING —PS AT DC OUTPUT TERMINAL BLOCK.
CONNECTOR
(P-121 3. ALL CONNECTIONS SHOWN AT 1/0

CONNECTOR ARE INTERNAL AND SHOWN

3042502 FOR REFERENCE ONLY.

FIGURE 2-3. INDEPENDENT OPERATION, LOCAL SENSING FOR PS1 AND PS2 USING
EXTERNAL JUMPERS AT I/O MATING CONNECTOR, SIMPLIFIED DIAGRAM
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2.41.3 INDEPENDENT OPERATION - REMOTE SENSING

Remote sensing is accomplished by connecting +Load to (S+) and —Load to (S-). Figure 2-4
illustrates remote sensing for PS1 and PS2 using wires connected to the 1/0O mating connector.

NOTE: The rear panel DIP switch settings established at the factory for positions 1 and 2 of
the associated DIP switch MUST be changed to OFF (open) if this option is chosen.

Positions 3 and 4 (connecting sense lines in parallel) and Position 5 (current share) must be set
to OFF. Configure Positions 6, 7, and 8 (alarms) per PAR. 2.4 4.

SLOT 2 SLOT 1

PS2 PS1
(J2) (J1)
e — [ ]
o Ho— o2
20— or—2
DIP 2
—_— DIP SWITCH SETTINGS
NoTE | (DIP 1 THROUGH DIP 4)
ON
(CLOSED) ouEN
OFF
wos o [N openy TLI222
11 V- PS1
SENSEVI ;?Z Z 14 SENSE — PSt
SENSE + PS2 5 13 V- PS2
5 12 SENSE — PS2
oo SLOT | DIP SOCKET
. ||| #0O CONNECTOR
o PS1/PS2 ] DIP 1
(P-12) 5 DIP 2
//N 3 DIP 3
DC Q Q Q Q SENSE + PSt 7 14 SENSE — PS 3 DIP 4
SENSE + Ps2 5 || ° o
OUTPUT @ @ @ @ o 12 SENSE — PS2
FT -1 +01 - o °
PSZIPSZ PS1|PS1 7
/0
MATING
CONNECTOR
PS1/PS2
(SEE NOTE 4)
NOTES:
1. SET DIP SWITCH POSITIONS 1 AND 2 TO OFF (OPEN) ON
ASSOCIATED DIP SWITCH.
2. CONNECT SENSE LINES (S+, 5—) AT ASSOCIATED /0 MATING CONNECTOR
AS SHOWN (REMOTE SENSING).
¥ - ¥ =
3. CONNECTIONS TO |/0O CONNECTOR ARE INTERNAL AND
LOAD LOAD LOAD LOAD SHOWN FOR REFERENCE ONLY.
4. 1/0 MATING CONNECTOR VIEWED FROM FRONT (MATING FACE) FOR EASE OF
3042503 LOCATING CORRESPONDING /0 CONNECTOR PINS.

FIGURE 2-4. INDEPENDENT OPERATION, REMOTE SENSING FOR PS1 AND PS2 USING
EXTERNAL WIRING AT I/O MATING CONNECTOR, SIMPLIFIED DIAGRAM
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24.2 PARALLEL OPERATION
Identical HSF-1U power supplies can be connected in parallel to provide redundant operation or
increased output current to a common load. The power leads must be connected in parallel
externally (see PAR. 2.9.4.2). (Configurations using internal parallel busing are also possible;
consult Kepco’s Applications Engineering for details.) Three things must be considered when
configuring the rack adapter for parallel operation:
+ DC OUTPUT
+ CURRENT SHARE
+ SENSE
2421 PARALLEL DC OUTPUT CONNECTIONS

The power leads must be connected in parallel externally (see PAR. 2.9.4.2). DC Output V(+)
and V(-) must be connected in parallel at the DC OUTPUT terminal block (see Figures 2-5
through 2-10).

2422 PARALLEL CURRENT SHARE CONNECTIONS
The Current Share pins of the HSF-1U power supplies must be connected together for parallel
operation. This can be done using either the rear panel DIP switches to configure adjacent slots

in parallel (PAR 2.4.2.2.1), or externally by wiring the I/O mating connector for configuring slots
1and 4 (PAR. 2.4.2.2.2).
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2.4.2.2.1 PARALLEL CURRENT SHARE - REAR PANEL DIP SWITCHES

NOTES:

1.

To configure adjacent slots, use the rear panel DIP switches to connect the Current Share bus.
Using rear panel DIP switches permits only adjacent power supplies be connected in parallel.

To connect the current share lines locate the applicable DIP switches: (see Figure 1-3) and set
position 3, 4, 5 to ON (closed). The example illustrated in Figure 2-5 shows two 50W units (slot
1 and slot 2) connected in parallel using rear panel DIP switches to configure the current share
bus, enabled via position 5 of DIP switch 2 for slots 1/2.

NOTE: If rear panel DIP switch positions 3, 4 are closed (ON), use only one pair of sense
lines to monitor voltage.

SLOT 2 SLOT 1
=
PS2 |2 gz PST | e
754»2 S+1
ON
(CLOSED) FITE i%?gﬂ‘ :3%% :
OFF 1| oo 1] ePem
(OPEN) 12549 s12 2770| su S+1 35:
S=2 4 g | S—1 S—1 —
DIP SWITCH SETTINGS CSB2 5 pguumgs | CSBL CSB1 ool
DIP 1
DIP 2 DIP 1
ON
(CLOSED) "PLLL
OFF 1 ) -
o T o BRI
o |13 V-2
DIP SWITCH SETTINGS iz s s
e vo Zad i
psipszie 1o 2
(P‘-|2)
+2) | (-2) | G+ -1
010|100
5V-1
[V{e] lt4 s-1
A%, MATING il
CONNECTOR it vor
(TB12) PS1PS2 of o nex
DC OUTPUT PS1, PS2 (SEE NOTE 4)
PS2 PS2 PST PSI .
_ -

SEE NOTE 2.
SEE NOTE 2.

(+) ~——— TO LOAD ——— = ()

DIP SWMITCH SETTINGS FOR PARALLEL OPERATION :
POSITIONS 1 AND 2 OF DIP SWITCHES DIP 1 AND DIP 2 MUST BE SET TO OFF (OPEN).
POSITIONS 3, 4 AND 5 OF DIP SWITCH DIP 2 MUST BE SET TO ON (CLOSED).
POSITIONS 3, 4, AND 5 OF DIP SWITCH DIP 1 ARE NOT CONNECTED,THEIR SETTING IS IRRELEVANT.

. CONNECT ONLY ONE PAIR OF SENSE LINES (S+, S—) EITHER AT 1/0 MATING CONNECTOR

MONITOR PINS (V+, V—) OR AT DC OUTPUT TERMINAL BLOCK (LOCAL SENSE), OR AT
AT THE LOAD (REMOTE SENSE); REFER TO PAR. 2.4.2.3.

. CONNECTIONS TO 1/0 CONNECTOR ARE INTERNAL AND SHOWN FOR REFERENCE ONLY.
. 1/0 MATING CONNECTOR VIEWED FROM FRONT (MATING FACE) FOR EASE OF

LOCATING CORRESPONDING /0 CONNECTOR PINS.

3042504

2-8

FIGURE 2-5. PARALLEL OUTPUTS USING REAR PANEL DIP SWITCHES TO PARALLEL SENSE
LINES AND CURRENT SHARE, PS1 AND PS2 (TYPICAL), SIMPLIFIED DIAGRAM
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2.4.2.2.2 PARALLEL CURRENT SHARE - EXTERNAL WIRING

Only slots 1 and 4 can be configured for parallel operation using external wiring; To configure
slots 2 and 3 for parallel operation with current sharing the rear panel DIP switches must be
used (see PAR. 2.4.2.2.1). The Current Share lines for each supply must be connected
together at the 1/0 mating connector (pin 4) using external wiring (see Figure 2-6). Figure 2-6 is
a simplified diagram of a parallel configuration for slots 1 and 4 using external wiring at the 1/0
mating connector.

SLOT 4 SLOT 3 SLOT 2 SLOT 1

PS4 \ PS2 H PS1 \

[(J4) (J3) &FJ LD
L I
ofwererd)o (X))o
/0 CONNECTOR, /0 CONNECTOR,
1 r PS3, PS4 PS1, PS2 [
aolo olo A
N ‘A\
%% (X% %]
+ -+ — + =+ —
PS4 PS3 Ps2  PSI
DC( OUTF;UT DC OUTPUT
TB34 (TB12)
RA 19-1U ~ ouT
+ oUT | 15
_s  |LOAD
+S
) =
15 o o 8 15 o 7 8
14 5 7 SENSE — PS1 14 \, 7 SENSE + PS1
13[[] o ‘j/ 6 3l o Z 6
SENSE — ps4 12l 5 SENSE + PS4 ol . 5
1 5 ‘\ 4 CSB PS4 11 o LN 4 CSB PS1
wll o °| 3 ol o 3
o 1 o 1
MATING MATING
I/0 CONNECTOR I/0 CONNECTOR (DD“F; ?WLINCS‘ 5EPT1>NGS
PS3, PS4 PS1, PS2
’ ON
. (SEE NOTE 3) (SEE NOTE 3) (CLOSED)
NOTES: HHHHH
1. THE FOLLOWING INTERNAL DIP SWITCHES MUST BE SET TO OFF (OPEN): (omeny V12345

POSITIONS 1 THROUGH 5 OF DIP 1 AND DIP 4
POSITIONS 3 THROUGH 5 OF DIP 2.

DIP 3 CAN BE USED TO CONFIGURE ADJACENT SLOTS 2 AND 3 (SEE PAR. 2.4.2.2.1).

2. ONE PAIR OF S+ AND S— LINES MUST BE CONNECTED TO +OUT AND —OUT,
RESPECTIVELY. THIS CAN BE DONE EITHER AT THE DC OUTPUT TERMINALS OR AT
THE /O MATING CONNECTOR MONITOR PINS (V+4, V—) (LOCAL SENSING)

OR AT THE LOAD (REMOTE SENSING); REFER TO PAR. 2.4.2.3.

3. 1/0 MATING CONNECTOR VIEWED FROM FRONT (MATING FACE) FOR EASE OF
LOCATING CORRESPONDING |/0 CONNECTOR PINS.

3042514

FIGURE 2-6. PARALLEL OUTPUTS USING EXTERNAL WIRING, TYPICAL
CONFIGURATION, SIMPLIFIED DIAGRAM
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24.23

2-10

SENSE CONNECTIONS FOR PARALLEL CONFIGURATIONS

NOTE: HSF-1U power supply sense lines MUST be connected to the respective output termi-
nals; otherwise the power supplies will not work.

For parallel configurations the sense lines must be connected in parallel. This can be accom-
plished either by using the DIP switches (positions 3 and 4 set to ON) or by setting the DIP
switch positions 3 and 4 to OFF and using external wires. When configuring units to work in par-
allel, the current share bus (PAR. 2.4.2.2) must also be configured.

For local sensing (at the rack adapter) connect the sense lines in parallel using either the DIP
switches or external jumpers, then connect one +S and one —S from the I/O mating connector to
the DC OUTPUT terminal block using short jumpers.

For remote sensing (at the load) connect the sense lines in parallel using either the DIP
switches or external jumpers to connect the sense lines in parallel, then connect one +S and
one —S from the 1/O connector to the load using external wires.

For both local and remote sensing Positions 1 and 2 of each DIP switch in the parallel configura-
tion must be set to OFF (open); refer to Figure 1-3 to identify the DIP switch associated with a
corresponding slot.

See the following paragraphs for more details:

+ PAR. 2.4.2.3.1: Parallel configurations using DIP switches to connect the sense lines in par-
allel and external wires to configure local sensing.

PAR. 2.4.2.3.2: Parallel configurations using external wires to connect the sense lines in
parallel and external wires to configure local sensing.

PAR. 2.4.2.3.3: Parallel configurations using DIP switches to connect the sense lines in par-
allel and external wires to configure remote sensing.

PAR. 2.4.2.3.4: Parallel configurations using external wires to connect the sense lines in
parallel and external wires to configure remote sensing.
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24231 PA

RALLEL CONFIGURATION USING DIP SWITCHES TO CONNECT SENSE LINES IN

PARALLEL AND EXTERNAL WIRES TO CONFIGURE LOCAL SENSING

Fig
nal

ure 2-7 is a simplified diagram of a typical parallel configuration using local sensing via exter-
wires to connect V(+) to S(+), V(-) to S(-) and DIP switch settings to connect the sense

leads in parallel. This configuration requires the following:

1.
2.

For each supply in parallel set DIP switch positions 1 and 2 to OFF (open) (see Figure 1-3).

For each DIP switch between parallel-connected slots (DIP 2, DIP 3 and DIP 4), set DIP
switch positions 3 and 4 to ON (closed) to connect sense leads in parallel (see Figure 1-4).

For each DIP switch between parallel-connected slots configure position 5 to connect the
current share bus by referring to PAR. 2.4.2.2.

Configure Positions 6, 7, and 8 (alarms) of each DIP switch per PAR. 2.4.4.

Connect wire between 1/0 mating connector pin Sense (+) and corresponding power supply
V(+) terminal at DC OUTPUT terminal block.

Connect wire between 1/0 mating connector pin Sense (-) and corresponding power supply
V(=) terminal at DC OUTPUT terminal block.

LOAD
+

1/0
MATING
CONNECTOR

PS2 PS2 PS1 PSt1
+ -+ -

V- PS1

15@

SENSE — PSI
V- PS2

SENSE — PS2
ALARM (NO PS1)
ALARM (NC PS1)
ALARM (NO PS2)

©
o

DY

o o o o
© 0 0 0 0 O

8 V+ PST
7 _SENSE + PS1

6 V+ PS2
5 SENSE + PS2
4 CSB PSI

3 ALARM (COM PS1)
2 ALARM (COM PS2)
1 ALARM (NC PS2)

(TB12)

15( o 8
DIP SWITCH SETTINGS 1] o |7
DIP 2 3 o 0|2
12 o
ON || o ° i
(CLOSED) QHEH ;0 *o |z
o )1
OFf 1234 Y
(OPEN) I/0
PS1, PS2 pPsS2 PS1
3042505 P-12)
SLOT 2 SLOT 1
FIGURE 2-7. TYPICAL PARALLEL CONNECTIONS USING EXTERNAL WIRES FOR
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2.4.2.3.2 PARALLEL CONFIGURATIONS USING EXTERNAL WIRES TO CONNECT SENSE LINES
IN PARALLEL AND EXTERNAL WIRES TO CONFIGURE LOCAL SENSING

Figure 2-8 is a simplified diagram of a typical parallel configuration using local sensing via exter-
nal wires to connect V(+) to S(+), V(-) to S(-) and jumpers connected to the I1/O mating connec-
tor to connect the sense leads in parallel. This configuration requires the following:

1.

2.

For each supply in parallel set DIP switch positions 1 and 2 to OFF (open) (see Figure 1-3).

For each DIP switch between parallel-connected slots (DIP 2, DIP 3 and DIP 4), set DIP
switch positions 3 and 4 to OFF (open) (sense leads will be connected in parallel in steps 7
and 8) (see Figure 1-3).

For each DIP switch between parallel-connected slots configure position 5 to connect the
current share bus by referring to PAR. 2.4.2.2.

4. Configure Positions 6, 7, and 8 (alarms) of each DIP switch per PAR. 2.4.4.
5. Connect wire between 1/0O mating connector pin Sense (+) and corresponding power supply
V (+) terminal at DC OUTPUT terminal block.
6. Connect wire between 1/0O mating connector pin Sense (—) and corresponding power supply
V (=) terminal at DC OUTPUT terminal block.
7. Connect short jumper across 1/0 mating connector Sense (+) pins.
8. Connect short jumper across 1/0O mating connector Sense (-) pins.
LOAD
-+
1/0
MATING
CONNECTOR P32 P2 P31 PSt
V= PS1 15 ° ° 8 V+ PS1
SENSE — PS1 14| C Lo (TB12)
SENSEV: SSSQQ 12 q 5 SENSE + PS2
ALARM (NO PS1) 11| o : ;iig;?éw bery
ALARM (NC PS1) 10| = |5 4 pg (COM PS2)
ALARM (NO PS2) 9 &Oj 1 ALARM (NC PS2)
150 ° S
DIP SWITCH SETTINGS i | I
(DIP 1, DIP 2) wll ool
1| o |4
ON ol . ° I3
(CLOSED) o llo |2
- " Nt (42)
(OPEN) 1200 170
PS1, PS2 PS2 PS1
(P-12)
3042506 SLOT 2 SLOT 1

FIGURE 2-8. TYPICAL PARALLEL CONNECTIONS USING EXTERNAL WIRES FOR LOCAL SENSING

2-12

AND 1/0 MATING CONNECTOR JUMPERS TO PARALLEL SENSE WIRES
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2.4.2.3.3 PARALLEL CONFIGURATIONS USING DIP SWITCHES TO CONNECT SENSE LINES IN

PARALLEL AND EXTERNAL WIRES TO CONFIGURE REMOTE SENSING

Figure 2-9 is a simplified diagram of a typical parallel configuration using remote sensing via
external wires to connect V(+) to S(+), V(-) to S(-) and DIP switch settings to connect the sense
leads in parallel. This configuration requires the following:

1. For each supply in parallel set DIP switch positions 1 and 2 to OFF (open) (see Figure 1-3).

2. For each DIP switch between parallel-connected slots (DIP 2, DIP 3, DIP 4), set DIP switch
positions 3 and 4 to ON (closed) to connect sense leads in parallel (see Figure 1-3).

3. For each DIP switch between parallel-connected slots configure position 5 to connect the
current share bus by referring to PAR. 2.4.2.2.

4. Configure Positions 6, 7, and 8 (alarms) of each DIP switch per PAR. 2.4 .4.
5. Connect wire from I/O mating connector Sense (+) pin to V (+) at the load.

6. Connect wire from I/O mating connector Sense () pin to V (-) at the load.

DIP SWITCH SETTINGS
(DIP 2)

ON
(CLOSED)

OFF
(OPEN)

5042507
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ALARM (NO PS1)
ALARM (NC PS7)
ALARM (NO PS2)

SENSE — PST 14
V— PS2 13

anf

1234

I/0
MATING
CONNECTOR

8 V+ PS1

7 SENSE + PS1
6 V+ PS2

5 SENSE + PsS2
4 CSB PS1

o
<
o
o
o
o
o
o

1 ALARM (NC PS2)

[ (VI VRO e N B ]

0O 0 0 0 0 0 0o o

3 ALARM (COM PS1)
2 ALARM (COM PS2)

(J2)

(TB12)

/0
PS1, PS2 P52 PS1
(P-12)
SLOT 2 SLOT 1

FIGURE 2-9. TYPICAL PARALLEL CONNECTIONS, REMOTE SENSING
USING DIP SWITCHES TO PARALLEL SENSE WIRES
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2.4.2.3.4 PARALLEL CONFIGURATIONS USING EXTERNAL WIRES TO CONNECT SENSE LINES
IN PARALLEL AND EXTERNAL WIRES TO CONFIGURE REMOTE SENSING

Figure 2-10 is a simplified diagram of a typical parallel configuration using remote sensing via

external wires to connect V(+) to S(+), V(=) to S(-) and jumpers connected to the mating con-

nector to connect the sense leads in parallel. This configuration requires the following:

1. For each supply in parallel set DIP switch positions 1 and 2 to OFF (open) (see Figure 1-3).

2. For each DIP switch between parallel-connected slots (DIP 2), set DIP switch positions 3
and 4 to OFF (open) (sense leads will be connected in parallel in steps 7 and 8) (see Figure
1-3).

3. For each DIP switch between parallel-connected slots, configure position 5 to connect the
current share bus by referring to PAR. 2.4.2.2.

4. Configure Positions 6, 7, and 8 (alarms) of each DIP switch per PAR. 2.4 .4.
5. Connect short jumper across 1/O mating connector Sense (+) pins.

6. Connect short jumper across 1/0O mating connector Sense (-) pins.

7. Connect wire from I/O mating connector Sense (+) pin to V (+) at the load.

8. Connect wire from I/O mating connector Sense (=) pin to V (-) at the load.

I/0
MATING
CONNECTOR

v P 8 V+ PSI
SENSE — PSI 7 SENSE + PSI (TB12)
v pan 6 V+ PS2
SENSE — Poo 5 SENSE + PS2
ALARM (NO PS1) 4 CSB PSI
ALARM (NC PS1) 3 ALARM (COM PS1)

2 ALARM (COM PS2)

ALARM (NO PS2
( ) 1 ALARM (NC PS2)

8
DIP SWITCH SETTINGS 7
(DIP1, DIP2) :
ON 4
(CLOSED) uﬂuﬂ 3
2
1
(O%FEFN) 1234 (J2) )
PS1,PS2 PS2 PSS
3042508 (P-12)
SLOT 2 SLOT 1

FIGURE 2-10. TYPICAL PARALLEL CONNECTIONS, REMOTE SENSING USING I/O MATING
CONNECTOR JUMPERS TO PARALLEL SENSE WIRES
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243

SLOT

SERIES OPERATION

HSF-1U power supplies may be connected in series to obtain higher output voltages. The power
supply with the lowest rated value of maximum current establishes the maximum load current
allowed. Series configurations can only be accomplished by external wiring of the I/O mating
connector. Blocking diodes are incorporated in the HSF-1U power supplies. V+ of one supply
must be connected to V- of the next supply at the DC OUTPUT terminal block.

DIP switches (positions 1 through 4) between series-connected supplies and at both ends of the
series-connected group must be set to OFF (open). Sensing can be either local or remote (PAR.

2.4.1.3). Local sensing requires external wiring (PAR.2.4.1.2). Figure 2-11 illustrates PS1, PS2
PS3 and PS4 connected in series.

4 SLOT 3 SLOT 2 SLOT 1
s—4 5-3 S-1
PS4 U9 hes PS3 | [ PS2 ps1 ¥V &
V% V3 Z3]
S+4 S+3 S+1
SEE SEE
T AN N
1| 0o |1 1| P 1| P 1| et
s+4§"_§"“?, 5+3 S+3 ?,5"’ s+2 §",,"° S+1 S+1 ?,5:
5-4 3 . 5-8 5-3 2 -2 8-1 -1 o
CSB4 | CSB3 CSB3 CSB2 CSB1 CSBL o
DIP 4 DIF 3 DIP 2 DIP 1
V3 \—Bﬁo 15 V-3 e
s+8 7[> 153 s+l 7
via 6l o C LTy v+2 6|
S+4 5| ™ s+2_ 5|
L csmadll» T Nos CSB1 4]
COM3 3|| o o |lio Nc3 COM1 3|
vo il Voo
o Y PSIPS?
(PEF-78)
+4) | (-4) | (+3) | (-3) +2) | k20 |+ (5]
gzggﬁm_a O|0|0|0 OO0 10
omgl [14 S—3
/0 M| 1N | 70
oy
MATING | i oo a|\@|\2|\@ N aaN%, MATING
CONNECTOR  coMasif® . o nes CONNECTOR
PS3,PS4 ves 1|fe ofe o (TB34) (TB12) PS2
> p
(SEE NOTE 4) ] DC OUTPUT PS3, PS4  DC OUTPUT PS1, PS2 (SEE NOTE 4)
+ - + - + - + -
PS4 PS4 PS3 PS3 PS2 PS2 PS1 PS1
(+) —+— TO LOAD —= (-)
SH
SEE NOTE 3 s
NOTES:

1.

2.
3.

CONNECTIONS TO 1/0 CONNECTOR ARE INTERNAL AND SHOWN FOR REFERENCE ONLY. (CL%NSED)
S+ AND S— LINES MUST BE CONNECTED TO (+) OUT AND (—) OUT RESPECTIVELY. THIS CAN BE DONE HH WH
EITHER AT THE DC OQUTPUT TERMINALS OR AT THE 1/0 MATING CONNECTOR (LOCAL SENSING)
OR AT THE LOAD (REMOTE SENSING); REFER TO PAR.2.4.1.3. (OOPFEFN) 12345
. 1/0 MATING CONNECTOR VIEWED FROM FRONT (MATING FACE) FOR EASE OF

DIP SWITCH SETTINGS FOR SERIES OPERATION :
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FIGURE 2-11. SERIES CONFIGURATION, SIMPLIFIED DIAGRAM
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ALARM CONFIGURATIONS

The HSF-1U Power Supplies each provide a normally closed (N.C.) and normally open (N.O.)
line referenced to common (COM) for use as an alarm at the users discretion. The N.C. line
opens upon failure, the N.O. line closes upon failure. The RA 19-1U is configured at the factory
for independent operation of these lines. It is possible to configure these alarm lines to allow
multiple power supplies to provide a failure indication using the N.O. (close on failure) lines, N.C
(open on failure) lines, or both. Each alarm circuit can be configured in two ways: either by rear
panel DIP switches or by external wiring of the I/0 mating connector.

CAUTION: The user is responsible for ensuring that the alarm circuit does not exceed
DIP switch specifications: 100mA, 50V d-c, maximum.

N.O. ALARM LINE (CLOSE ON FAILURE)

The N.O. and COM line of each HSF-1U supply provide a closed contact (short circuit) upon fail-
ure. To configure multiple power supplies so that a failure of any supply produces a failure indi-
cation, it is necessary to connect the N.O. lines in parallel and the COM lines in parallel.

CLOSE ON FAILURE USING REAR PANEL DIP SWITCHES

Close on failure for multiple power supplies can be accomplished by setting DIP switch positions
6 and 7 to ON (closed). associated with each adjacent slot included in the alarm circuit. For
example, for PS1 and PS2, set DIP switch 2, positions 6 and 7 to ON (closed). The failure indi-
cation (short circuit) will be present across both N.O.1 and COM1, and N.O.2 and COM2. Figure
2-12 is a simplified diagram illustrating a close on failure alarm configuration for four power sup-
plies using rear panel DIP switches.
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NOTES:

1. USE ANY PAIR OF NO() AND COM() LINES FOR CLOSE ON FAILURE ALARM.

2. SET ALL ASSOCIATED DIP SWITCHES, POSITIONS 6 AND 7, TO ON (CLOSED).

3. CONNECTIONS TO 1/0 CONNECTOR ARE INTERNAL AND SHOWN FOR REFERENCE ONLY.

4. 1/0 MATING CONNECTOR VIEWED FROM FRONT (MATING FACE) FOR EASE OF
3042510 LOCATING CORRESPONDING /0 CONNECTOR PINS.

FIGURE 2-12. CLOSE ON FAILURE ALARM CONFIGURATION USING REAR PANEL DIP
SWITCHES, SIMPLIFIED DIAGRAM
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2.4.41.2 CLOSE ON FAILURE USING EXTERNAL WIRING AT I/0 MATING CONNECTOR

Close on failure for multiple power supplies can be accomplished by wiring N.O. and COM in
parallel at the 1/0 mating connector. DIP switches associated with slots included in the alarm cir-
cuit must have positions 6 and 7 set to OFF (open). The failure indication (short circuit) will be
present across any pair of N.O. and COM lines. Figure 2-13 is a simplified diagram illustrating a
close on failure alarm configuration for four power supplies using external wiring at the I/O mat-
ing connector.
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COM4 NO4 COM3 NO3 COM2 NO2 COoM1 NO1
SEE NOTE 1 SEE NOTE 1 SEE NOTE | SEE NOTE 1
NOTES:
1. USE ANY PAIR OF NO() AND COM() LINES FOR CLOSE ON FAILURE ALARM.
2. SET ALL ASSOCIATED DIP SWITCHES, POSITIONS 6 AND 7, TO ON (CLOSED).
3. CONNECTIONS TO 1/0 CONNECTOR ARE INTERNAL AND SHOWN FOR REFERENCE ONLY.
4.1/0 MATING CONNECTOR VIEWED FROM FRONT (MATING FACE) FOR EASE OF
3042511 LOCATING CORRESPONDING /0 CONNECTOR PINS.

FIGURE 2-13. CLOSE ON FAILURE ALARM CONFIGURATION USING EXTERNAL WIRING AT I/O MATING
CONNECTOR, SIMPLIFIED DIAGRAM
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2442 N.C. ALARM LINE (OPEN ON FAILURE)

The N.C and COM line of each HSF-1U supply provide an open contact (open circuit) upon fail-
ure. To configure multiple power supplies so that a failure of any supply produces a failure indi-
cation, it is necessary to connect the N.C. line of one, with the COM line of the next power
supply, so the alarm line is connected in series.

2.4.4.2.1 OPEN ON FAILURE USING REAR PANEL DIP SWITCHES

The open on failure alarm for multiple power supplies is accomplished by setting the associated
DIP switch, position 8, to ON (closed) for each slot included in the alarm circuit as indicated in
Figure 2-14. Setting DIP switch position 8 to ON (closed) connects the N.C. line to the COM line
of the adjacent power supply. Figure 2-14 illustrates an open on failure alarm configuration for
four power supplies using rear panel DIP switch settings.

CAUTION: The user is responsible for ensuring that the alarm circuit does not exceed
DIP switch specifications: 100mA, 50V d-c, maximum.

To configure PS1, PS2, PS3 and PS4 as open on failure, set position 8 of DIP switches DIP 2,
DIP 3, and DIP 4 to ON (closed). The failure indication (open circuit) will be present across
N.C.4 and COM 1.
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NC4  COM4  NC3  COMS3 NC2 com2 NCT  COM1
N EQUIVALENT CIRCUIT coM
SLOT 4 SLOT 3 SLOT 2 SLOT 1
PS4 PS3 PS2 PS1
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COM4 | e | NC3 COM3 | | NC2 COM2 P pp— .,Nm
OF 4 OF 3 OF 2

COM1_3|
cam2 2|

NC2 1\\—/)

V+1 8(f o
s+t 7| o o
V2 6| o o
S+2 5| ©
CcsB1 4| o .
coM 3| = .
CoM2 2| of
Nez 1l e

Nl OPEN ON FAILURE — coM

NOTES:
1. SET POSITION 8 OF SPECIFIED DIP SWITCHES TO ON (CLOSED).
2. CONNECTIONS TO /0 CONNECTOR ARE INTERNAL AND SHOWN FOR REFERENCE ONLY.

3. 1/0 MATING CONNECTOR VIEWED FROM FRONT (MATING FACE) FOR EASE OF
3042512 LOCATING CORRESPONDING /0 CONNECTOR PINS.

FIGURE 2-14. OPEN ON FAILURE ALARM CONFIGURATION USING REAR PANEL
DIP SWITCHES, SIMPLIFIED DIAGRAM

RA 19-1U 070803 2-19



2.4.4.2.2 OPEN ON FAILURE USING EXTERNAL WIRING OF I/O MATING CONNECTOR

Figure 2-15 illustrates an open on failure alarm configuration using external wiring of the 1/10
mating connectors for four power supplies. It is necessary to set DIP switch position 8 to OFF
(open) for each slot included in the open on failure alarm circuit.
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—y T
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1/0 1/0
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(PEF-78) (PBC-34)

———————— _ -
NG OPEN ON FAILURE COM

NOTES:
1. SET POSITION 8 OF SPECIFIED DIP SWITCHES TO OFF (CLOSED).
2. CONNECTIONS TO I/0 CONNECTOR ARE INTERNAL AND SHOWN FOR REFERENCE ONLY.

3. 1/0 MATING CONNECTOR VIEWED FROM FRONT (MATING FACE) FOR EASE OF
3042513 LOCATING CORRESPONDING /0 CONNECTOR PINS.

FIGURE 2-15. OPEN ON FAILURE ALARM CONFIGURATION USING EXTERNAL WIRING
AT I/O MATING CONNECTOR, SIMPLIFIED DIAGRAM
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TERMINATIONS

All input, output and control terminations are located on the rear panel of the rack adapter (see
Figure 1-4).

SOURCE POWER REQUIREMENTS

When used in conjunction with Kepco HSF-1U series power supplies, these rack adapters can
be operated from single phase 95-264V a-c or 125-370V d-c source power without adjustment
or modification. Source power is applied to two terminal blocks at the rear panel and distributed
as indicated in Figure 1-3. Slots 1 and 3 are powered from one terminal block, slots 2 and 4 are
powered from the other.

When each terminal block receives power from a separate source, input redundancy for adja-
cent pairs of power supplies is achieved.

Source power can also be custom configured via jumpers on the internal PC board, e.g., all
slots can be powered from a single terminal block, or slots 1 and 2 can be powered from one
terminal block and slots 3 and 4 from the other. Contact Kepco Applications Engineering for fur-
ther details.

COOLING

The HSF-1U power supplies mounted within the rack adapter are maintained within their operat-
ing temperature range by means of convection cooling. ALL OPENINGS AROUND THE RACK
ADAPTER CASE MUST BE KEPT CLEAR OF OBSTRUCTION TO ENSURE PROPER AIR
CIRCULATION. Care must be taken that the ambient temperature, which is the temperature of
the air immediately surrounding the rack adapter, does not rise above the specified limits for the
operating load conditions of the installed HSF-1U power supplies. Kepco recommends provid-
ing additional space above and below the rack adapter where possible when the rack adapter is
fully populated.

INSTALLATION (Refer to "Mechanical Outline Drawing," Figure 1-5.)

The rack adapter mounts directly to EIA-RS 310D standard 19" racks via the two mounting ears;
two screws are required per mounting ear for proper support.

CAUTION
RACK ADAPTER SHOULD BE MOUNTED BEFORE INSTALLING POWER SUPPLIES.

Provide adequate clearance around case and ensure that the temperature immediately sur-
rounding the unit does not exceed the maximum specified ambient temperature for the operat-
ing conditions of the installed power supplies. For severe shock or vibration environments, see
NOTE to PAR. 2.8.1 below.

INSTALLING HSF-1U POWER SUPPLIES

Refer to Figure 1-1, for proper slot positions applicable to the RA 19-1U Rack Adapter. Insert
HSF-1U power supply in selected slot until power supply front panel is flush with rack adapter
chassis and secure with two front panel screws on power supply. Do not overtighten these
screws: max. torque is 2 in.-lbs (0.23 N x m).
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NOTE: For severe shock and vibration environments each HSF-1U module must be secured
to the rack adapter with a screw, P/N 101-0408 (flat head, 6-32, 1/2 in. Ig., 100° CSK)
through the bottom of the rack adapter chassis. Do not overtighten these screws:
max. torque is 10 in.-Ibs (1.1N x m); side support for the populated rack adapter may
also be required.

The rack adapter is supplied with four cable clamps equipped with release levers that can be
snapped into holes provided in the rear panel (see Figure 1-4) to support the weight of the input,
output and signal cables.

WIRING INSTRUCTIONS

Interconnections between an a-c power source and a stabilized power supply, and between the
power supply and its load are as critical as the interface between other types of electronic equip-
ment. If optimum performance is expected, certain rules for the interconnection of source,
power supply and load must be observed by the user. These rules are described in detail in the
following paragraphs and in the operating instructions for HSF-1U Series power supplies.

SAFETY GROUNDING

Local, national and international safety rules dictate the grounding of the metal cover and case
of any instrument connected to the a-c power source, when such grounding is an intrinsic part of
the safety aspect of the instrument. The instructions below suggest wiring methods which com-
ply with these safety requirements; however, in the event that the specific installation for the
power system involves differences with the recommended wiring, it is the customer's responsi-
bility to ensure that all applicable electric codes for safety grounding requirements are met.

SOURCE POWER CONNECTIONS
CAUTION

THE RA 19-1U DOES NOT INCORPORATE ANY SAFETY INTERRUPT DEVICES. PROTEC-
TION OF INPUT WIRING REQUIRES USER-CONFIGURED SAFETY INTERRUPTS.

The backplate assembly of the RA 19-1U includes two 3-terminal terminal blocks to allow for the
connection of source power. The connector positions are labeled L, N, and G. Their functions
are as follows:

« Terminal G (Ground) is the safety ground connection for the RA 19-1U, is connected to
the RA 19-1U chassis and to the safety ground terminal of the input power connector for
each of power supply mounting positions via the PCB backplane. Terminal G must be
connected to safety ground in order to ensure proper grounding of the HSF-1U power
supplies.

« Terminals L (Line Phase) and N (Neutral) are connected to the input power entry con-
nectors. Source power is provided to the power supplies indicated by the label on the
rear panel. The source power connectors are independent of each other, allowing the
user complete flexibility in wiring for common or redundant input power configurations.
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The following standard wiring configuration is recommended by Kepco as being compliant with
applicable national and international safety standards. Please consult local electrical codes for
wire current ratings and other specific requirements:

* Connect Terminal G of each RA 19-1U input power terminal block to safety ground

+ Connect a separate wire pair from each side of the input power to the L/N terminal pair of
the input power terminal block.

*  Where 115V a-c source power is used, Kepco recommends the use of the line cords,
P/N 118-0506 supplied (North American style plug, 15A maximum, 6 ft. long).

*  Wire size is determined by the maximum rated source current for each HSF-1U power
supply and the number of power supplies installed. For lower system power configura-
tions, smaller wire can be used; contact Kepco Applications Engineering for assistance.

EMI COMPLIANCE

Depending on the application and system environment, special source power considerations
may be required to meet listed Input EMI specifications for HSF power supplies, particularly
FCC Class B. It may be necessary to add external source power filtering, such as installing
snap-on ferrite beads on the line cord wires of the RA 19-1U as close to the input a-c terminal
block as possible. Another option is to add an in-line cabinet-mounted EMI filter (available from
a number of manufacturers) between the source power and the RA 19-1U line cord. For addi-
tional assistance, contact Kepco Applications Engineering.

CONTROL SIGNAL CONNECTIONS

Access to the control signal (1/0) connector for each HSF-1U power supply is provided via the
15-pin D-subminiature connectors on the rear panel of the rack adapter (see Figure 1-4). Two
mating connectors (Kepco P/N 142-0449) are provided in a plastic bag. Consult PAR. 2.4 and
the HSF-1U operator's manual for instructions on wiring and use of these control lines.

OUTPUT LOAD CONNECTIONS

Load connections to the rack adapters are achieved via two terminal blocks located on the
backplate assembly. (Sensing connections are made through the I/O mating connector, PAR.
2.4.1)

NOTE!

REGARDLESS OF OUTPUT CONFIGURATION, OUTPUT SENSE
LINES MUST BE PROPERLY CONNECTED FOR OPERATION.

REDUCING RIPPLE AND NOISE

Ripple and noise are measured under nominal load conditions to provide the rated output volt-
age/current of the HSF-1U power supply. Measurement of ripple/noise is illustrated in Figure 2-
16. It is most important to minimize impedance between the power supply output and the load.
As the length of load wires increases, ripple and noise may increase proportionally, therefore
length and placement are critical for minimum ripple and noise. A filter consisting of a 50uF
electrolytic capacitor in parallel with a 0.01uF capacitor must be used to eliminate unwanted rip-
ple and noise pickup on the load wire during measurements. For noise-sensitive applications
the load wires and sense wires must be twisted.
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2.1

PARALLEL/REDUNDANT OPERATION

l WARNING

Removal of an HSF-1U power supply from a “live” system must be done
only by authorized service personnel after HSF-1U power switch is set to
OFF. Dangerous voltages may be accessible through the open slot after a
power supply is removed.

Identical HSF-1U power supplies can be connected in parallel to provide redundant operation or
increased output current to a common load. Maximum output current for each terminal pair of
the DC OUTPUT terminal blocks is 35 Amperes. Connect (+) to (+) and (-) to (=) at the DC
OUTPUT terminal block (see Figure 2-5).

NOTE: Verify that the sense lines and current share bus are configured per PAR. 2.4.2.
SERIES/INDEPENDENT OPERATION

The rack adapter can be used for either independent or series operation of HSF-1U power sup-
plies; it is factory configured for independent operation using local sensing. To select remote
sensing, refer to PAR. 2.4.1.3.

For series operation, connect (+) and (=) terminals at the DC OUTPUT terminal block of power
supplies to be connected in series (see Figure 2-11). The HSF-1U power supplies are equipped
with blocking diodes which allow series operation without further modification. The RA 19-1U
rack adapter is designed to safely handle a maximum output voltage of 500 Volts.

MIXED OPERATION

The design of the RA 19-1U rack adapters permits the user to configure HSF-1U power supplies
for almost any combination of independent, series and parallel operation, both within a single
rack adapter and between different RA 19-1U rack adapters, within the limits of the HSF-1U
operation envelope and the current and voltage ratings specified in PAR.s 2.9.4.2 and 2.9.4.3.
The user must ensure that the requirements for each configuration stated above are met. If any
questions or problems arise, the user is encouraged to contact the Kepco Applications Engi-
neering group for technical assistance.

REMOVING/REPLACING HSF-1U POWER SUPPLIES

l WARNING

Removal of an HSF-1U power supply from a “live” system must be done
only by authorized service personnel after HSF-1U power switch is set to
OFF. Dangerous voltages may be accessible through the open slot after a
power supply is removed.

Refer to Figure 1-1, for proper slot positions applicable to the RA 19-1U Rack Adapter. Insert
HSF-1U power supply in selected slot until power supply front panel is flush with rack adapter
chassis and secure with two front panel screws on power supply. Do not overtighten these
screws: max. torque is 2 in.-lbs (0.23 N x m).

SHIPPING

The rack adapter may be shipped with power supplies installed only after the HSF-1U power
supplies have been securely fastened to the rack adapter (PAR. 2.10). Contact Kepco Applica-
tions Engineering if further assistance is required.
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