INSTRUCTION MANUAL

RA 19-1U
RACK ADAPTER

HOT SWAP RACK ADAPTER FOR 1U HSF SERIES POWER SUPPLIES

KEPCO INC. MODEL C
An ISO 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
particular 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.

\QBEKEPCCJ@

P/N 243-1025R3 —— THE POWER SUPPLIER™

KEPCO, INC. @ 131-38 SANFORD AVENUE @ FLUSHING, NY. 11355 U.S.A. @ TEL (718) 461-7000 @ FAX (718) 767-1102
email: hg@kepcopower.com @ World Wide Web: http://www.kepcopower.com






TABLE OF CONTENTS

SECTION PAGE
SECTION 1 - INTRODUCTION
1.1 SCOPE OF MANUAN ..ttt e eb e e ea et e e e e e et e 1-1
1.2 (7=t oL = T B Lot Yol o) oo DRSSP 1-1
1.3 [ Yor o= (o= | RS SPUP PR 1-1
14 =T o1 4 o= | PSPPI 1-1
1.5 T 1= /SRS 1-2
1.6 (200 ] S 0701401 o] IF= o (o7 = TSRS UUPPSPPN 1-2
1.7 AACCESSOTIES ..ttt ettt ettt ekttt ea et e a et ookt e o h e e ek bt e e ea bt e o1 e bt e e e b et e e ae e a et e e e nne e nnree s 1-3
1.8 (0] 0] (0] 01 PSP URPOPPRPPPO: 1-3
SECTION 2 - INSTALLATION
2.1 Unpacking @nd INSPECHION .........oiiiiiiiiie et e e e e e e e e e et e e e e e s asbeeaeearsaeeseensseeaaeeanes 2-1
2.2 Configuring the RACK AQ@PIET .......eii e 2-1
23 Rack Adapter Keying INSTIUCHIONS .......oouiiiiiiii e e 2-1
2.3.1 Establishing Key POSItIONS. ........oiiiiii e e 2-2
2.4 R o) Q0o g1 To 18 = 1o o TS OSSR 2-2
241 INdEPENdENnt OPEratioN .........ccouuiiiie et e e e e et e e e e etb e e e e e e e araeeeeeeaaraeaeas 2-3
2411 Independent Operation - Local Sensing Using Rear Panel DIP switches .............cccccoceeeeeiine. 2-4
2412 Independent Operation - Local Sensing Using External Wiring............cccooveviiiiiiniieiiiiecinieeee 2-5
2413 Independent Operation - REmMOte SENSING ......ccoiuiiiiiiiiiie e 2-6
242 =T = 1| LTI @ o 1T = i o] o SRR 2-7
2421 Parallel DC OUTPUT CONNECHONS ......ueeieiiiieeieieeiiieeeiee e eeee s seeeeeseeeeesaaeeesneeeeseeeesneeesnneeeenseennes 2-7
2422 Parallel Current Share CONNECHONS .......c..eiiiuiieeiiie e s e e e e ee e e 2-7
24221 Parallel Current Share - Rear Panel DIP SWitChes ..o 2-8
24222 Parallel Current Share - EXternal WiriNg .........cocuuiiiiiiiie et 2-9
2423 Sense Connections for Parallel Configurations ............cocceiiiiiiiiiiiie e 2-10
24231 Parallel Configuration Using DIP Switches to Connect Sense Lines in

Parallel and External Wires to Configure Local SENSING..........coovveiiieeiiiieeiee e 2-11
24232 Parallel Configurations using External Wires to Connect Sense Lines

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

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

in Parallel and External Wires to Configure Remote Sensing ........ccccccvvveeeiieeenin e, 2-14
24.3 SEIIES OPEIAtION ...ttt et e e e et e e e e et e e e e e e et e e e e e e eab b e e e e e an e e e aetraaeaeeeaaneeas 2-15
244 Alarm CoNfIQUIAtIONS .......oiiiiiiiii e e e e e e e s e e e e sa e e e e s st ae s e sraeeeesennneas 2-17
2441 N.O. Alarm Line (CloSE 0N FaIlUIE).......coiciiiiiiiiiiie et 2-17
24411 Close on Failure Using Rear Panel Dip SWItChesS ..........cocciiiiiiiiiiii e 2-17
24412 Close on Failure Using External Wiring at I/O Mating Connector ...........ccccoeevveiiieeiiiec e 2-19
2442 N.C. Alarm Line (Open 0N Failure) .........cooooiiiiiii e 2-20
24.4.21 Open on Failure Using Rear Panel Dip SWItChes ...........oociiiii i 2-20
24422 Open on Failure Using External Wiring of 1/0 Mating Connector............cccccveveeeiiciiee e e, 2-21
25 Current Monitoring (-1URC and -1URY ModelS ONlY) .......cooriiiiiiiiiiiiieiiie e 2-22
2.6 Remote On-Off (-1TURX and -1TURY MoOdEIS ONIY) .......ooiiiiiiiiiiiiiieeiiie e 2-23
2.7 BT 00110 =11 o] o - TR SR 2-24
2.8 {7001 1 o TR 2-24
29 10T} 2= 11 =1 (o o SRR 2-24
2.9.1 Installing 1U HSF POWET SUPPIES ........uviiieieeiieie ettt e et e e e e e e eaean 2-24
2.10 WIHING INSITUCHIONS ...t ettt e e e et e e e s e eae e e e e e e et e e e e e eentbeeeeeeenssaeeeesennnees 2-24

RA 19-1U 020413 i



SECTION

2.10.1
2.10.2
2.10.21
2.10.3
2104
2.10.4.1
2.104.2
21043
2.104.4
2.1
212

TABLE OF CONTENTS

PAGE

Safety GrOUNGING .....oeiiiiie ittt et e st e s s e e s sre e st e e nneeesaneee s 2-25
S0oUrce POWET CONNECHIONS .......eeiiiiiieiiie ettt ee e e e e e st e st eeeente e e ene e e e sneeeeaneeeeneeeanneeenn 2-25
EMI COMPIIANCE ...coi ittt e e et e e e e et e e e e et e e e e e e essareeaaeesseeeesenssaneaenan 2-26
Control SigNal CONNECHIONS .......ccciiiiee e e et e e e e e et e e e e e st e e e e e satbeeeeeseabeeaeeesnreeeas 2-26
(O101 (o]0} 3l WoT=To J o] o] g T-Tex 1 To] oI PSPPSR 2-26
Reducing RIpple @and NOISE.........ooi et e e et e e et e e e neeee s 2-26
Parallel/Redundant Operation.............cooouiiiiiee ittt et 2-28
Series/Independent OPEratioN ...........cc.ueiiiiiiiiiiii it e e e e et e e 2-28

Y G le I @] o1=T =1 i o] o W RO P PP PUTRRRPPP 2-28
Removing/Replacing 1U HSF POWET SUPPIES ....c.cciiiiiiie ittt s et e e e eeees 2-28
] 01 o] o] oo TR RO TPR 2-28

RA 19-1U 020413



FIGURE

NN A aaaa
]
N-_O0O0ah~howWN-

>
w

n
N

2-6
2-7

2-8

2-9
2-10

2-11
2-12
2-13

2-14
2-15

2-16
2-17
2-18

LIST OF FIGURES

TITLE PAGE

RA 19-TU RACK AQ@PLET ...ttt ettt ek e et et e et e s nnneeeseree s Vi
RA 19-1U Rack Adapter with 1U HSF Power Supplies Installed..............c.cccveeiiiiiiiiie e 1-1
RA 19-1U Interconnections, Simplified Diagram.............cooieiiiiiiiii it 1-2
RA 19-1U Rack Adapter REAr PAnEl ............oooiiiiiiiieiiie ettt et e e e b e e e 1-3
Mechanical Outline Drawing, RA 19-1U Rack Adapter.........cccueiiiiiiiiiiiie et 1-4
RA 19-1U Schematic DIagram ............eiiiiiiiiiii ittt ettt sttt et 1-7
RA 19-1U Rack Adapter KEYING .......vie ittt 2-2
Independent Operation, Local Sensing for PS1 and PS2 using

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

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

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

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

Local Sensing and DIP switches to Parallel SENse WiIres..........cooiuiiiiiiiiiieeiii e 2-11
Typical Parallel Connections using External Wires for Local Sensing

and 1/0 Mating Connector Jumpers to Parallel SEnse WIres ..........ccceeeiiiiiiieeiee 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 WIres.........ooueiiiiiiiiiiieiiie e 2-14
Series Configuration, SIimplified DIagram .............cooiiiiiiiii e e 2-16
Close on Failure Alarm Configuration Using Rear Panel Dip Switches, Simplified Diagram...................... 2-18
Close on Failure Alarm Configuration Using External Wiring at I/O Mating

(070TaTa1=Te1 (o] g {aaT o] [17T=To I I E=To = o o SRS 2-19
Open on Failure Alarm Configuration Using Rear Panel Dip Switches, Simplified Diagram ..................... 2-20
Open on Failure Alarm Configuration Using External Wiring

at I/0O Mating Connector, Simplified Diagram ...........cuv oo 2-21
Using Current Monitoring (Typical), -1URC and -1URY Models Only ..........cccoviviiiiiiiiniiieiic e 2-22
Using Remote On-Off (Typical), -1URX and -1URY Models Only ...........cccooiiiiiniiiiiiie e 2-23
Ripple and Noise Measurement Setup Diagram...........c.coiiiuireiiiieeiie e e e e eneeeennes 2-27

RA 19-1U 020413 iii/(iv Blank)






LIST OF TABLES

TABLE TITLE PAGE
1-1  Compatible TU HSF POWEr SUPPIIES .....ccoiiiiiiiiieiiiie ettt 1-3
1-2 RA 191U ACCESSONIES ...uueiieeiieeieeeeeeee e et ee e e e e et e e e e e e e eeeeeae bt aeeeeeeeeeeeaeaaaaaaaaeeaeeeaeeessssssannaaeaeaaaaes 1-3
2-1 EQUIPMENT SUPPIIEA ...ttt e e et e e e e st e e e e e et b eeeaeeaaeeeeesntreeeeesannreeeeeaan 2-1
2-2 Rear Panel DIP SWItCh FUNCHONS ......coiiiiiiiieieecee ettt e ettt r e e e e e eeeeansasssrnrennes 2-3
2-3  SENSE RESISIOr VAIUBS ......coeeveiiiieee et e e e e e e e e et e e e e e e e e e e eesae st aeeeeeeeeeeeennees 2-22

RA 19-1U 020413



OO
el
A RS
TR0
Ar's S
A0 G
& o O
(XY @@

9
<
0

%v

0

GEH000 A
POSHIS LB00e00,
VNN LOXANAAK
® 9SS 0REOEO000
S 000080000
o, GO0 QOYOTOOOO0
o8, G0 % 0000000000
0 9 00
PO XA
XXX B SO AX XK
QOB 000 S50 N800 000
064000 XY RIS AOROROOR)
09,0000 8600000 GG 800009
900999 OBDBVDV00  GON0800000
4 DX N
0 0000000000 St
&b U000 000, OO
000, OO 000
SO0 0000000000 Gd
GOS8 OB OBLO000, P
A XXX Y
XXX OS5 OO0 000
000800 OIS OOB0GO0000
906660 OOSICISS0 0000000
XXX N IS XXX
&&m% 0 @%%%%&%&%%& @@&@&@@
@ S, IS, e
%wwwwA@@%%%&&& Ge, 49
S, et
00098900090, DOBEEODD
O IO
XXX
(OO NN NIAANIS
KOOI 0
SIS, o
(OB A
QORS00 o
2R088000 &’
X
POO0 //
OO
490
3

3042495

RA 19-1U RACK ADAPTER

FIGURE 1-1.

RA 19-1U 020413

v



11

1.2

SECTION 1 - INTRODUCTION

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 1U HSF Series power supplies, manufactured by Kepco, Inc.,
Flushing, New York, U.S.A. Unless otherwise noted, 1U HSF refers to the following models -1U,
-1UR, -1URT, -1URC, -1URX and -1URY.

GENERAL DESCRIPTION

Kepco RA 19-1U rack adapters are specifically designed for the installation of Kepco 1U HSF
Series Power Supplies into 19-inch EIA-RS-310D standard equipment racks. The RA 19-1U
Model accommodates up to four 50W, 100W or 150W 1U HSF power supplies (Figure 1-2).

The rack adapter is user-configurable for parallel, series, or independent power supply opera-
tion. Up to four identical units may connected in parallel. Multiple rack adapters may be paral-
leled for additional current capacity. Forced current sharing and OR'ing diodes for N+1
redundancy are built into the 1U HSF 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.
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FIGURE 1-2. RA 19-1U RACK ADAPTER WITH 1U HSF POWER SUPPLIES INSTALLED

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.

ELECTRICAL

An internal PCB back plate mounts connectors which interface directly with the power and sig-
nal connectors of 1U HSF 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. Figure 1-6 is a schematic diagram of
the RA 19-1U rack Adapter.

RA 19-1U 020413 1-1



All mechanical and electrical specifications are contained in the mechanical outline drawing:
Figure 1-5. See Figure 1-6 for electrical schematic diagram.

(TB34) (1812) RA 19-1U

(T824) D\P4DC3%UP+TSPEUT o S%NgEETOR, 110 S;Ngg(ZZTOR, DCESC)EUFESPJUT (T813)
PS2, PS4 i DIP3 DIP2 , pip2 PS1, PS3
P‘(N)WE—FE o|o|olo @&J@ olololo (LLELLLL] POWE—R(
F1 Ty i oy
oo | ) R

FJZ‘ [Q3) ’JUE

i
ps4 || Ps3 pS2

SLOT 4 SLOT 3 SLOT 2 SLOT 1

sk4 \/_ PS3 8 V+ PS3 V- PS ok v PS] B V+ PST
SENSE — PS3 7 SENSE + PS3 SENSE — PS1 7 SENSE + PS1

wer \— PS4 6 V+ PS4 Vo Po ey b 6 Vi PS2
SENSE — pe4 5 SENSE + PS4 N ben 5 SENSE + PS2

* (PS3) 4 CSB PS4 + (PST) 4 CSB PS1

ALARM (NC PS3) 3 #x (PS3) ALARM (NG PST) 3 «x (Ps1)

+ (Ps4) 2 e (PS4) + (Ps2) 2 (PS2)

1ALARM (NC PS4) 1 ALARM (NC PS2)
1/0
PS1, PS2

12345678 o
ON T T T T <f T OUTPUT (+) 24 [[o] [o] 12 OUTPUT (+)
OUTPUT (+) 23|[e] [o] 11 ouTPUT (+)
OFF i EEEEEEE ouTPUT () 22 |[o] [o] 10 OUTPUT (+)
OUTPUT (=) *+* 21 |[o] [o] 9 OUTPUT (=) ***
12345678 12345678 OUTPUT (=) **+ 20 [[o] [o] 8 OUTPUT (=) ***
SENSE (=) 19 [o] 7 sENSE (+)
DIP SWITCH DIP SWITCH CSB (CURRENT SHARE BUS) 18 |[o] [o] 6 ALARM (NC-OPEN ON FAILURE)
FACTORY DEFAULTS FACTORY DEFAULTS ALARM (COMMON) ** 17 |[o] [o] 5 ALARM (NO-CLOSE ON FAILURE) *
EQUIVALENT SCHEMATIC (GROUND) 16 |[2] [=] 4 (GROUND)
*  For HSF —1U, —1UR Models: ALARM (NO — CLOSE ON FAILURE) Ezgi ggmﬁgi ii % % 2 iZOTNsssiiiLiE;)AL)
For HSF —1URX, —1URY Models: +RC (+REMOTE ON—OFF) AC INPUT (LINE) 13 |[3] [5] 1 (NoT connecTED)
** For HSF —1U, —1UR Models: ALARM (COMMON) °

For HSF —1URC, —1URY Models: ALARM (COMMON) and —IMON J1 J2 J3 J4a (TYP)

(CURRENT READBACK) (NTERIOR VIEW)
**kFor HSF —1U, —1UR Models: —OUTPUT
For HSF —1URC Models: —QUTPUT (V—), ALSO USED FOR +IMON
For HSF —1URX, Models: —QUTPUT (V-), ALSO USED FOR —RC
For HSF —1URY Models: —OUTPUT (V—), ALSO USED FOR
—RC and +IMON

3042497

FIGURE 1-3. RA 19-1U INTERCONNECTIONS, SIMPLIFIED DIAGRAM
1.5 SAFETY

Certified to UL 60950-1, 1st Edition, 2007-10-31 (Information Technology Equipment - Safety -
Part 1: General Requirements) and CSA C22.2 No. 60950-1-03, 1st Edition, 2006-07 (Informa-
tion Technology Equipment - Safety - Part 1: General Requirements). Units are CE marked per
the Low Voltage Directive (LVD), 2006/95/EC (LVD) and 2004/108/EC (EMC). [The standards
do not apply with either DC input operation or with a-c input frequency above 66Hz.]

1.6 RoHS COMPLIANCE

RoHS 5 of 6 compliant to EU directive 2011/65/EU if used as component within telecommunica-
tion systems.

1-2 RA 19-1U 020413



1.7 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.

1.8 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 ST rOR
PS2 AND PS4 PS1 AND PS3
DC OUTPUT DIP3 DIP 2 DC OUTPUT
DIP4 N\ Ps3, Ps4 PS1, PS2 DIP 1

ON @ \[H]IH]]]H““ e

© ® @ SPe @ 00 9 eeee e ®

g |

eee

B 5\\ - \\
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 PS1ANDPS2  PS1AND PS3
* CABLE CLAMPS ARE USER
3042498 INSTALLED.
FIGURE 1-4. RA 19-1U RACK ADAPTER REAR PANEL
TABLE 1-1. COMPATIBLE 1U HSF POWER SUPPLIES
RA 19-1U RACK ADAPTER SLOT COMPATIBLE POWER SUPPLIES
3 4 1,2,3,4 |HSF-1UR 50W, 100W and 150W Series
_]L.'-EJLTEJE HSF-1U 50W and 100W Series

NOTES: 1. Contact Kepco Applications Engineering for assistance with non-standard configurations.
2. RA 19-1U is compatible with HSF-1U, -1UR, -1URC, -1URX, and -1URY models.

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:ii)ply 115 V a-c source power to rack adapter. Two (2) supplied with
Connector 142-0449 Mating Connector for /0 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 020413 1-3
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NOTES: 0 0
1. MATERIAL:

-CHASSIS,COVER,BACKPLATE 0.064" THK ALUM. 5052-H32
-PCB 0.063" THK. FR-4

2. FINISH
-IRIDITE GOLD ON ALL METAL PARTS.

-BACKPLATE SILKSCREEN BLACK INK.

3. IF KEYING IS REQUIRED USE THE INCLUDED SELF FORMING SCREWS 4-40x3/4" (1010480) AS PER FIGURE 2-1.
MAX. TORQUE 5 Ibxin (0.6 Nxm).

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

MAX. TORQUE 2 Ibxin (0.23 Nxm).

5. FOR SHIPPING OR HIGH VIBRATION AND SHOCK ENVIRONMENTS,MODULES CAN EACH BE SECURED
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. DIMENSIONS ARE IN INCHES [DIMENSIONS IN BRACKETS ARE IN MILLIMETERS].

7. TOLERANCES (UNLESS OTHERWISE SPECIFIED): 3 PLACES: +0.005, 2 PLACES +0.01, FRACTIONS: +1/64"

3010247
FIGURE 1-5. MECHANICAL OUTLINE DRAWING, RA 19-1U RACK ADAPTER (SHEET 1 OF 2)

1-4 RA 19-1U 020413



- 0.125[3.2]

14.497 [368.2]

14.267 [362.4]

LT

O
[

OO000000000
ODo0000oo0ooo
0000000000
OO000000000
0000000000
ODo0C000o0oooo
0000000000
ODo0000o0ooo
0000000000
OD000000000
0000000000
OD000000000
0000000000
OD000000000
0000000000
ODo0000000oo
0000000000
ODo0C000o00ooo
0000000000
ODo0000000oo

O
|
O
O
OOoooOoooon
OO0
O
|
O
|

O
|

O
0
O
O
O
O
O
O
O
0

O

O
OoOooooodoon
Ooooooogog
ooooooodgodg
OoOooooogog

00000M
DO0000m
000008
=l ala=
RREEEE
BN [zlalnl=
EEEEn=
OBEO000
GO EO0E
GO a00

00000M
NOo000m
ninloiainl=
FED DS
000008
BN [zlalnl=
ECERIn=
OBO0000
GORO0E
OO0 O00

000000
000000
000000
mininlninin
000000
EIRinlalain
0OoD0O00
OJoo000
LO0O000
Ki|n]aluin

oo
oooogn
oo
oooogn

e

o 1=

I

FLLLOWT U=

17.715 max
[449.9 max.]

[jﬂ
3010247

FIGURE 1-5.

RA 19-1U 020413

[a)e]
0.230[5.8] — ~

MECHANICAL OUTLINE DRAWING, RA 19-1U RACK ADAPTER (SHEET 2 OF 2)
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FIGURE 1-6. RA 19-1U SCHEMATIC DIAGRAM
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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
2 118-0506
Instruction Manual 1 243-1025
Keying screws (4-40 x 0.75 in., thread forming) 8 101-0480
2
4

Line cord (115 V a-c, 15A max, North American style plug, 6 ft.)

Hood for 1/0O Connector (Mating) P/N 142-0449 108-0204
Cable clamp with release latch 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 1U HSF power supply into any position. The 1U HSF power supplies are keyed
by voltage at the factory. The keying mechanism will prevent engagement of any of the 1U HSF
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 1U HSF 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.

RA 19-1U 020413 2-1
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2-2

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.

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

3042500 e O

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 /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).

4. Current Monitoring (Models -1URC and -1URY only, see PAR. 2.5).

5. Remote On-Off (Models -1URX and -1URY only, see PAR. 2.6).

RA 19-1U 020413



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 / 2.41.1). 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.
2.4.2.3).

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 ON, allows a single alarm to provide | When set to OFF, individual power supplies
Close on . I
6.7 Failure fgllure |nd|cat|o.n (cpntact closure between N.O. produce clc_)sure betwe_en 1/0 connector N.O.
’ Alarm pin and COM pin) if any one of many power sup- | and COM pins upon failure (see PAR. 2.4.4.1).
plies fails (see PAR. 2.4.4.1).
. ** When set to ON, allows a single alarm to pro- ** When set to OFF, individual power supplies
Openon | . ; Lo
8 Failure V|.de failure mdpatpn (contact open between N.C. produc.e open bet\{veen 1/0 connector N.C. and
Alarm pin and COM pin) if any one of many power sup- | COM pins upon failure (see PAR. 2.4.4.2).

plies fails (see PAR. 2.4.4.2).

** Not applicable for HSF-1URX and -1URY models (see PAR 2.6).

2.41

INDEPENDENT OPERATION

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 1U HSF power supplies
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 I1/O mating connector or the DC
OUTPUT terminal block.

* Remote sensing

RA 19-1U 020413
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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.

SLOT 2 SLOT 1
DIP SWITCH SETTINGS
(DIP 1 THROUGH DIP 4)
ON
Ps2 PS1 (CLOSED) Eﬂﬂﬂ
OFF 1234
(J2) (J1) (OPEN)
S+2 7 ‘ ‘ [s—1
S-2 +1 Py
| 1 vi2 | l el SLOT | DIP SOCKET
o V-2 =
4 ~ 1 | E— 1 DIP 1
2 DIP 2
DIF 2 DIP 1
3 DIP 3
b | 4 DIP 4
® Vi PST 8 15 V- PS
SENSE v++ PPSQQ Z o|/l4 SENSE — PSt
4 SENSE + PS2 5 13 v= PS2
5 12 SENSE - PS2
 {
I/0 CONNECTOR
010100 P
(P-12)
- < NOTE:
- § 1. DIP SWITCH POSITIONS 1 AND 2 ARE SET AT THE
PS2 PS2 PS1 PS1 FACTORY TO ON (CLOSED) FOR LOCAL SENSING.
DC OUTPUT 2. CONNECTIONS TO 1/0 CONNECTOR ARE INTERNAL
3042501 AND SHOWN FOR REFERENCE ONLY.
FIGURE 2-2. INDEPENDENT OPERATION, LOCAL SENSING FOR PS1 AND PS2 USING
REAR PANEL DIP SWITCHES, SIMPLIFIED DIAGRAM
24 RA 19-1U 020413



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 1/0 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 1/0O connector pin assign-
ments. Figure 2-3 illustrates local sensing of PS1 and PS2 using external jumpers 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 DIP SWITCH SETTINGS
(DIP 1 THROUGH DIP 4)
ON
PS2 PS1 (CLOSED) HHHH
OFF
) n (oPEN) 1234
-
o] Vi2 SLOT | DIP SOCKET
V-2
) % 1 DIP 1
DIP 2 \ 2 DIP 2
3 DIP 3
SEE NOTE 1
SEE NOTE 1 . _—

NOTES:
1. SET DIP SWITCH POSITIONS 1 AND 2 TO OFF
(OPEN) ON ASSOCIATED DIP SWITCH AS SHOWN.

V+ PS1 B
SENSE + PS1 7
V+ PS2 6
SENSE + PS2 &

ig\;ENZEZ— Ps2 2. CONNECT EXTERNAL JUMPERS AT ASSOCIATED
/0 MATING CONNECTOR AS SHOWN OR
CONNECT S+ TO +PS AND S— TO —PS AT DC
1/0 CONNECTOR OUTPUT TERMINAL BLOCK.
PS1/PS2
(P-12) 3. ALL CONNECTIONS SHOWN AT 1/0 CONNECTOR
ARE INTERNAL AND SHOWN FOR REFERENCE
ONLY.

01000
@\

+ + -
PS2 PS2 PS1 PS1
DC OUTPUT 1/0 PS1/PS2
MATING
CONNECTOR
(P-12)

EEE -]

12 4. 1/0 MATING CONNECTOR VIEWED FROM FRONT
° (MATING FACE) FOR EASE OF LOCATING
CORRESPONDING CONNECTOR PIN.

3042502

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

RA 19-1U 020413 2-5



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 1/0 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 SLOT 1

pPS2 PS1

@ o]

S-2

J o v-2
DIP 2 \
SEE

NOTE 1

DIP SWITCH SETTINGS
(DIP 1 THROUGH DIP 4)

ON
(CLOSED) uuie
OFF 1234
(OPEN)
v+ PSI 8 @
SENSE\/: E?z Z ii \;ENZEL PS1
SENSE + P52 6 3oy e
° 12 SENSE — PS2
i SLOT DIP SOCKET
. °||| /0O CONNECTOR
g PS1/PS2 1 PP
(P-12) 2 DIP 2
olololo @ 3 DIP 3
b SENSE + PS1 7 14 SENSE - PSt 3 DIP 4
SENSE + PS2 5 || © o
OUTPUT 2olo o o ON[12 SENSE - PS2
+ - + - o
PS2IPS2 ps1]psi —
1/0
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+, S—) AT ASSOCIATED I/O MATING CONNECTOR
AS SHOWN (REMOTE SENSING).

3. CONNECTIONS TO |/0 CONNECTOR ARE INTERNAL AND

SHOWN FOR REFERENCE ONLY.
4. 1/0 MATING CONNECTOR VIEWED FROM FRONT (MATING FACE) FOR EASE OF
3042503 LOCATING CORRESPONDING 1/0 CONNECTOR PINS.

¥ - ¥ =
LOAD LOAD LOAD LOAD

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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PARALLEL OPERATION

Up to four Identical 1U HSF power supplies can be connected in parallel to provide redundant
operation or increased output current to a common load. Blocking diodes are incorporated in
HSF -1U and -1UR power supplies. The power leads must be connected in parallel externally
(see PAR. 2.10.4.2). (Configurations using internal parallel busing are also possible; consult
Kepco’s Applications Engineering for details.) Three things must be considered when configur-
ing the rack adapter for parallel operation:

+ DC OUTPUT

+ CURRENT SHARE

+ SENSE
PARALLEL DC OUTPUT CONNECTIONS
The power leads must be connected in parallel externally (see PAR. 2.10.4.2). DC Output V(+)
and V(-) must be connected in parallel at the DC OUTPUT terminal block (see Figures 2-5
through 2-10).
PARALLEL CURRENT SHARE CONNECTIONS
The Current Share pins of the 1U HSF 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).

RA 19-1U 020413 2-7



2.4.2.21 PARALLEL CURRENT SHARE - REAR PANEL DIP SWITCHES

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
NG
PS2 () [er— PST ) Em—
S+2 S+1
ON
(CLOSED) 'EEE RoTE 1\ :i%% :
OFF 1] tPem 1] P
<OPEN> 12545 s+22"/_"° S+1 S+1 ?,5:
S-2 |, pugeo| S—1 S-1 o
CSB2Z o=n. CSB1 CSB1 o=
DIP SWITCH SETTINGS
DIP 1
DIP 2 DIP 1
ON
(CLOSED) H i ﬂ ﬂﬂ
OFF oo
(OPEN) 12345 v SK\‘;SV{-E
V2 6 © ; Tgv_g
DIP SWITCH SETTINGS I
DIP 2 comt gl o o |[L1NO!
170 comz | o ° ;Ugg;
P! P 2NC2 1l e
g
+2) | 2 |G | (=D
O|0100
5 V-1
|/0 14 S-1
o|\@\2\2 MATNG | [se2 ofp~ of[2572
CONNECTOR || 555t ¢8> ofllii o1
(TB12) PS1PS2 comz 2| o 7 ;“;jg;
DC OUTPUT PS1, PS2 (SEE NOTE 4] [N 1§ 4
pS2 PS2 PSI PSI
s—f b5+ s S—

(+) —-—— TO LOAD —— = (")

NOTES:
1. DIP SWITCH 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.

2. 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 1/0 CONNECTOR PINS

Pl

3042504

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

2-8 RA 19-1U 020413



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 I/O 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 I/O
mating connector.

SLOT 4 SLOT 3 SLOT 2 SLOT 1

L Psz J[ st |

(J4) (J3) l&lgj F(J1n)
L —
oo oGz
1/0 CONNECTOR, /0 CONNECTOR,
1. PS3, PS4 PS1, PS2 C
/
GEE o oA
XN %%; oD\ D
F—F- F—F -
PS4 PS3 PS2  PSt
DC( OUTF;UT DC OQUTPUT
TB34 (TB12)
RA 19-1U - OuT
e OUT | 1o
g LOAD
+s
%
o 8 o 8
15 . 15| /
14 7 SENSE — PST 14/ » 7 SENSE + PSI
o 6 o 6
13 || 5 SENSE + PS4 3l e o 1l 5
SENSE — PS4 12 2l
i || 4 csB Pse Il o N[ 4 csB Pst
10 0 g 10| o ° g
9 9 |l o
o 1 % 1
MATING MATING
1/0 CONNECTOR I/0 CONNECTOR (DD‘E’ ?W‘ATNCE‘ SE%NGS
PS3, PS4 PS1, PS2 o
(SEE NOTE 3) (SEE NOTE 3) (CLOSED)
NOTES: T
1. THE FOLLOWING INTERNAL DIP SWITCHES MUST BE SET TO OFF (OPEN): (O%FEFN) 12345

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+, 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 1/0 CONNECTOR PINS.

3042514

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

RA 19-1U 020413 2-9



2423

2-10

SENSE CONNECTIONS FOR PARALLEL CONFIGURATIONS

NOTE: 1U HSF power supply sense lines MUST be connected to the respective output pins of
I/O connector; 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.

RA 19-1U 020413
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RALLEL CONFIGURATION USING DIP SWITCHES TO CONNECT SENSE LINES IN

PARALLEL AND EXTERNAL WIRES TO CONFIGURE LOCAL SENSING

Figure 2-7 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 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 and DIP 4), set DIP
switch positions 3 and 4 to ON (closed) to connect sense leads in parallel (see Figure 1-4).
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 I/O 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.
LOAD
-+
I/0
MATING
CONNECTOR Pg2 Psz PO PSI
V- oo 15@8 ggNsPES1 Ps1
7 +
SENSEV: PP?Q i‘; o ° |6 v+ Ps2 (TB12)
SENSE — PS2 12| o ° ||B SENSE + PS2
ALARM (NO PS1) 11| o © || ©SB PSI
ALARM (NC PS1) 10| o © ||3 ALARM (COM PS1)
ALARM (NO PS2) 9 o © ||2 ALARM (COM PS2)
\\o/ 1 ALARM (NC PS2)
DIP SWITCH SETTINGS al| o ° |7
DIP 2 3|l o 0|2
12 o
ON e o |12
(CLOSED) QHEH bl I
N
OFF 1 4
(OPEN) 22 170
PS1, PS2 PS2 PS1
3042505 (P-12)

SLOT 2 SLOT 1

FIGURE 2-7. TYPICAL PARALLEL CONNECTIONS USING EXTERNAL WIRES FOR

RA 19-1U 020413

LOCAL SENSING AND DIP SWITCHES TO PARALLEL SENSE WIRES
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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 1/0 mating connec-
tor 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 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).
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 I/O mating connector pin Sense (+) and corresponding power supply
V (+) terminal at DC OUTPUT terminal block.
6. Connect wire between I/O 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 1/0 mating connector Sense (-) pins.
LOAD
-+
1/0
MATING
CONNECTOR P32 PSz P31 Pt
v—pst 15([ o ° 118 V+ PSt
= oo a4l 7 SENSE + PS1
SENSEV: PPSSWZ Té EE\ v (TB12)
SENSE - PS2 12 5 SENSE + PS2
ALARM (NO PS1) 11|l o ° ||* CSB PSI
ALARM (NC PST) 10| o © ||3 ALARM (COM PS1)
ALARM (NO PS2) 9 || o © ||2 ALARM (COM PS2)
\o/ 1 ALARM (NC PS2)
15 ° |8
14| o |7
DIP SWITCH SETTINGS sl o lle
(DIP 1, DIP 2) wll o5
1l o °|*
ON ol . ° I3
(CLOSED) ol o2
e i i i \/ ! (12)
(OPEN) t2os 1’0
PS1, PS2 pPS2 PS5
(P-12)
3042506 SLOT 2 SLOT 1

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

3042507
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ALARM (NO PS1)
ALARM (NC PS1)
ALARM (NO PS2)

wn

1234

15

SENSE — PS1 14
V— PS2

13

1/0
MATING
CONNECTOR

o 0 0 0 0 0 9 o

o
o
o
o
o
o
o
o

8 V+ PSI
7 SENSE + PS]
6 V+ PS2

5 SENSE + PS2
4 CSB PSI

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

_-N0 Wk e e

(J2)

(TB12)

PS2

PS1

SLOT 2

FIGURE 2-9. TYPICAL PARALLEL CONNECTIONS, REMOTE SENSING
USING DIP SWITCHES TO PARALLEL SENSE WIRES

SLOT 1
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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 1/0 mating connector Sense (+) pins.

6. Connect short jumper across 1/0 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.

‘ LOAD
- +

1/0
MATING
PS2 PS2 PS1 PS1
CONNECTOR $2 PS2 PS1 P
V— PS1 8 V+ PS1
SENSE — P31 7 SENSE + PSI1 TB12)
V— PS2 6 V+ PS2
SENSE — PS2 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 v
(DIP1, DIP2) .
ON 4
(CLOSED) u u ﬂ u 3
2
1

(OOPFEFN) 1234 (J2) (1)

170

PS1,PS2 PS2 P31

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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SERIES OPERATION

HSF -1U and -1UR power supplies may be connected in series to obtain higher output voltages.
The RA 19-1U rack adapter is designed to safely handle a maximum output voltage of 500
Volts; contact Kepco applications engineering for additional information. 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.
V+ of one supply must be connected to V- of the next supply at the DC OUTPUT terminal block.
It is recommended that reverse diodes be connected at the output of each power supply con-
nected in series.

The DC OUTPUT + terminal of one supply must be connected to DC OUTPUT - terminal of the
next supply. Each Power Supply in series must be protected by a reverse diode connected in
parallel with the output as shown in Figure 2-11. The diode protects against reverse voltages.
Protection diodes must conform to the following specifications:

* Vgev > 2 x Vyom X N where Vo is the output voltage of the HSF power supply and N
is the number of power supplies connected in series.

* lpwp > 1.5 x Inom Where Iyopwm is the output current of the HSF power supply.

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.
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SLOT 4 SLOT 3 SLOT 2 SLOT 1
—4 S-3 51
PS4 | Her PS3 |9 K PS2 pS1 | ks
V+4 V+3 V1
S+ S+3 51
SEE SEE
T T\ V!
1| ePamo |t 1| ot [t 1| oo 1| e#Pe
s+4 2] 5"’ B s s+ 2= s+2 § 5"’ s+1 se1 3 5:
S-4 S-3 S-3 S-1 S—1 o=
CSB4. CSB3 CSB3 CSB2 CSB2 CSB1 CSBL o=
DIP 4 DIP 3 DIP 2 DIP 1
V+3 [ 8] © V+1 8
543 \—7@ ii ‘;—71; St+1 7
LA I ey viz 8
s+4 5 iz 5-4) sz 6
coMa 45 /: o |11 NO3 go]]illl 3
° |10 NC3
coM4 2| o ° No4 I/0  comz 2
170 NC4 1]\ o PSt PszNCZ 1
PS3,Ps4 =" (PBG-34)
(PEF-78)
@a | ca |63 [ 2
‘5’:2 : ¢ o \15v-3 O O O O O vl g
omgl|14 S-3
/o v:z : -;]k) 13v-4 L i T * 170 wsl:; ;
MATING csB 4l if ;;; PS4 PS4 |PS3 |PS3 PS2 MATING 5
CONNEGTOR  comaafe i, nes CONNECTOR oo
psopse  heaftfS Ly 1 romes |
(SEE NOTE 4) = B&r x (SEE NOTE 4) Nez 1
f f NOTE 5
(+) —=—— TO LOAD —=¢(-)
(TB34) (TB12)
DC OUTPUT PS3, PS4 DC OUTPUT PS1, PS2

NOTES:

S+

SEE NOTE 3

1. DIP SWITCH SETTINGS FOR SERIES OPERATION :
POSITIONS 1 THROUGH 5 OF DIP SWITCHES DIP 1,
2. CONNECTIONS TO 1/0 CONNECTOR ARE INTERNAL AND SHOWN FOR REFERENCE ONLY.

3. 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 1/0 MATING CONNECTOR (LOCAL SENSING)
OR AT THE LOAD (REMOTE SENSING); REFER TO PAR.2.4.1.3.

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

5. PROTECTION DIODES ARE REQUIRED.
3042509

FIGURE 2-11.
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DIP 2, DIP 3, DIP 4 MUST BE SET TO OFF (OPEN).

ON

(CLOSED)

OFF
(OPEN)
DIP SWITCH SETTINGS

(OIP 1,

SERIES CONFIGURATION, SIMPLIFIED DIAGRAM
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12345

DIP 2, DIP 3, DIP 4)
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ALARM CONFIGURATIONS

The 1U HSF 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.

NOTE: HSF-1URX and -1URY models do not include the normally open (N.O.) line, so
close on failure configurations are not applicable.

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 1/0
mating connector. Use external wiring of the /O mating connector if DIP switch specifications
noted in the following CAUTION will be exceeded.

CAUTION: The user is responsible for ensuring that the alarm circuit does not exceed
the HSF alarm relay switching specifications: 1A @ 30V d-c or 0.5A @ 125V
a-c. If the alarm circuit is configured using the rear panel DIP switches, the
user is responsible for ensuring that the alarm circuit does not exceed DIP
switch specifications: 100mA, 50V d-c, maximum.

CAUTION: For HSF-1URX and -1URY models there is no isolation between *RC, d-c out-
put and alarm circuit. For HSF-1URC and -1URY models there is no isolation
between xIMON, d-c output and alarm circuit.

N.O. ALARM LINE (CLOSE ON FAILURE)

The N.O. and COM line of each 1U HSF 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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SLOT 4 SLOT 3 SLOT 2 SLOT 1
PS4 PS3 PS2 PST
[ | [w3) | [(2) ] ()]
COM4 NO4 COM3 NO3 COM2 NQO2 COM1 NO1
SEE SEE SEE
NOTE 2 NOTE 2 NOTE 2
NOZ gl oy o lg NS Gloemmy g NOZ_ gl . queng o g NOI
COM4 ool o |7 CcoMm3 o gl o |7 COM2 2o oy r;/COM
DIP 4 DIP 3 DIP 2
pSa v+3 80 N\ {53 VB N5y
. St3 7 ° o |l{45-3 SHL7 e a5
V+4 6| © ll1gv—4a VH2. 6| ° | lligv—2
Sta 5] ° 254 St2 5/ °  |ias-2
PS3 csB_ 4| o . |[11n03 €SB 41 © o Jl11NoT
e COMI 3™ MHGNC3 COMI1 31| > ToNCT
coma2» ° flg"\ox TOMZ 2 o NO2
NCA L] o 170 NC2 L] o /0
PS3,PS4
PS2 (P-34) PS1,PS2
(P-12)
1/0 170
V+3 8f( o V+1 8[( o
P< 13| o : ii\éié MATING it Al o : ii\é:y MATING
7. Visg| o ° 14579 CONNECTOR vi26| - o [115”] CONNECTOR
S+45) o ° PS3,PS4 St2o e, llies—2  PS1PS2
CSB 4| © SEE NOTE 4 CSB 4| © .
Covs 3 ( ) Coli 3 (SEE NOTE 4)
COM NO COM4 2 COM2 2
NC4 1 NC2 1l o
EQUIVALENT
CIRCUIT
CoM4 NO4 NO3 COM2 NO2 NO1
N/ N/
SEE NQTE 1 SEE NOTE 1 SEE NQTE 1 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
3042510 LOCATING CORRESPONDING 1/0 CONNECTOR PINS.
FIGURE 2-12. CLOSE ON FAILURE ALARM CONFIGURATION USING REAR PANEL DIP
SWITCHES, SIMPLIFIED DIAGRAM
2-18
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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 /0O 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.

SLOT 4 SLOT 3 SLOT 2 SLOT 1
PS4 PS3 PS2 PSS
o ] (03 | [(2) | () |
COM4 NO4 coM3 NO3 coM2 NO2 COM1 NOT
SEE SEE SEE
NOTE 2 NOTE 2 NOTE 2
NO¢ g o6 NGS o o6 NOZ g o lg N0
COM4 | g o CONS |, g ol COM2 | _ e o 7COM
DIP 4 DIP 3 DIP 2
5S4 v+3 8 o N\ sy_3 T8 o\ sy
St37) e 1453 ST e g5
e
V+4 6| o . V+2 6| o .
o |[13v-4 o [|13v-2
St4 5| e a5 4 ST2 5| °  lljas-2
PS3 csB 4| o csB 4| o
o |[11NO3 11NO1
. COM3 3™ “Ioncs COM1 3l » “TlioNCT
coma2l e ° 1%\ ox COMZ 2 o NO2
NC4 1| o 1/0 Ne2 1l o I/O
PS3,PS4
PS2 (P-34) PS1,PS2
g (P-12)
1/0 170
V+3 3/0/\ 3 V1 8/0\ _
PS1 Si37| o o |82 MATING Sl oo B5V-1  MATING
o [l145-3 o ||t4s-1
~ V+4 6|| o CONNECTOR V+2 6| o CONNECTOR
Lo S I - yivio) S 0 e |iav-2
Con all o © |J1RS—4 ) cob 4l o ° 12522 PS1,PS2
o JTINO3| (SEE NOTE 4) TINOT| (SEE NOTE 4)
COMS3 3| e——gnes COMI 31| TGNt
COM NO COM4 2 9 INOA cowz\)g NG2
NCa 1o NC2 1(( o
FQUIVALENT " o
CIRCUIT
COM4 NO4 COM3 NO3 COM2 NO2 CoM1 NOT
SEE NOTE 1 SEE NOTE 1 SEE NOTE 1 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 /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 1/0 CONNECTOR PINS.

FIGURE 2-13. CLOSE ON FAILURE ALARM CONFIGURATION USING EXTERNAL WIRING AT I/0O MATING
CONNECTOR, SIMPLIFIED DIAGRAM
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2.4.4.21

N.C. ALARM LINE (OPEN ON FAILURE)

The N.C and COM line of each 1U HSF 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.

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.

PS4 PS3 PsS2 PS1

NC4 COM4 NC3 COM3 NC2 COM2 NC1 COM1

NC EQUIVALENT CIRCUIT oM

SLOT 4 SLOT 3 SLOT 2 SLOT 1

PS4 PS3 pPS2 PS1

2-20

[ ] [ ] [0

NC4 coM4 NC3 lcoM3 Ne2 CoM2 NCt coM1
NCt
COM4 g | gueg, Ig NC3 COMS3 5|, g lo NC2 COM2 -
DIP 4 DIP 3 DIP 2
v+t 8 /ﬁ 15V-2
SH1 ) e g s—2
V+2 6] ° gy o
S+2.8)| © o lhas2
53313 ° o [jiiNot
cl
coMz 2 o ;0’502
NCZ 1 \\/
170
PS1PS2

(P-12)

OPEN ON FAILURE

NOTES:
1. SET POSITION 8 OF SPECIFIED DIP SWITCHES TO ON (CLOSED).

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

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

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

RA 19-1U 020413



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/O
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.

PS4 PS3 PS2 PST
— D
NC4 COM4 NC3 COM3 NC2 COM2 NC1 COoM1
NC EQUIVALENT CIRCUIT COM
SLOT 4 SLOT 3 SLOT 2 SLOT 1
PS4 PS3 PS2 PS1
| () | | w3 | | w2 | [ ]
NC4 coM4 NC3 COM3 NC2Z CoM2 NC1 COM1
COM4 5| o |oNC3 COM3 g / o NC2 CoM2 8 / !
DIP 4 DIP 3 DIP 2
v+3 aff o V1 B
i3 || o : iié:é o 7
[ N rovi V2 6
coe 4] - 2t coBi 4
o |jt1No3
S Lot s
NC4 1@9 No# NCZ 1
170 1/0
PS3,PS4 PS1PS2
(PEF-78) (PBC-34)
0 - =
NC OPEN ON FAILURE COM
NOTES:
1. SET POSITION 8 OF SPECIFIED DIP SWITCHES TO OFF <CLOSED).
2. CONNECTIONS TO \/O 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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25 CURRENT MONITORING (-1URC AND -1URY MODELS ONLY)
Monitored Output Current (Amps) = Voltage drop across Rs (Volts) x Rs (Ohms), where voltage
drop across Rs (see Table 2-3) is measured across + IMON pins (requires millivoltmeter, range
0 to 200mV). Accuracy of voltage drop across Rs (representing monitored output current) is
+10%; contact Kepco if greater accuracy is required. See Figure 2-16 for typical configuration.
TABLE 2-3. SENSE RESISTOR VALUES
SERIES 3.3V Model | 5V Model | 12V Model | 15V Model | 24V Model | 28V Model | 48V Model
HSF -1UR 50W 0.01 Ohm | 0.01Ohm | 0.020hm | 0.030hm | 0.050hm | 0.05Ohm 0.1 Ohm
HSF -1UR 100W 5 mOhm 5 mOhm 10 mOhm 20 mOhm 20 mOhm 30 mOhm 50 mOhm
HSF -1UR 150W 2.5 mOhm 2.5mOhm | 10 mOhm 10 mOhm 20 mOhm 20 mOhm 30 mOhm
I/0 connector pins designated for use for current monitoring are as follows:
I/O Connector +IMON —IMON
Slot 1 PS1, PS2 Pin 15 Pin 3
Slot 2 PS1, PS2 Pin 13 Pin 2
Slot 3 PS3, PS4 Pin 15 Pin 3
Slot 4 PS3, PS4 Pin 13 Pin 2
CAUTION: There is no isolation between *xIMON, alarm circuit and d-c output. +IMON is
also the -V output of the HSF power supply. For -1URY models, +IMON may
also be used for —RC.
2 2
| ps1, Ps2 | | ps3 pPs4 |
Imon+ or V— (PS1) | - | Imon+ or V— (PS3) |
Imon+ or V= (PS2) ‘ ‘ Imon+ or V= (PS4) ‘
+ + \ + * ‘
mV | mV |
| |
\ \
Imon— or ALARM COM (PS2) | Imon— or ALARM COM (PS4) | |
Imon— or ALARM COM (PS1) ‘ Imon— or ALARM COM (PS3)‘ ‘
LRA 19-1U ‘ LRA 19-1U ‘
3043376 NOTE: MILLIVOLTMETER RiANiGE:iO TO 200mV d-—c -
FIGURE 2-16. USING CURRENT MONITORING (TYPICAL), -1URC AND -1URY MODELS ONLY
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2.6

REMOTE ON-OFF (-1URX AND -1URY MODELS ONLY)

Power switch of HSF must be set to on. Use designated +RC pins of applicable I/O connector
(see below) to set specified output on or off. See Figure 2-17 for typical configuration. Note that
when +RC are used, only the normally-closed Alarm (open on failure) is available for use. Con-

tact Kepco if isolation between alarm and remote on-off is required.

« Output OFF requires no voltage, or short circuit, or 0 to 0.8V across +RC pins of I/O con-

nector.

*  Output ON requires 4.5 to 12.5V (or 12.5 to 24.5V through 1.5K Ohms) across +RC pins

of 1/0 connector.

To reverse the polarity of the on-off voltage (where output ON requires no voltage, or short cir-

cuit, or 0 to 0.8V across +RC pins of I/O connector), contact Kepco.

I/O connector pins designated for use for remote on-off are as follows:

1/O Connector +RC —-RC
Slot 1 PS1, PS2 Pin 11 Pin 15
Slot 2 PS1, PS2 Pin 9 Pin 13
Slot 3 PS3, PS4 Pin 11 Pin 15
Slot 4 PS3, PS4 Pin 9 Pin 13
CAUTION: -RC is also the -V output of the HSF power supply.
For -1URY models, -RC may also be used for +IMON.
+RC is also the Alarm Common of the HSF power supply.
*#RC pins are NOT isolated from DC output pins.
NOTE: =RC pins of I/O connector are isolated from AC input pins.
NV NV
‘ PS1, PSZ‘ ‘ PS3,PS4‘
—RC or Imon+ or V— (PS1) ‘ —RC or Imon+ or V— (PS3) ‘
—RC ar Imon+ or V— (PS2) 1 } —RC aor Imon+ or V— (PS4) 1 }
I I
= \ \ \ |
PS | * \ \ \ \
SEE NOTE 2 FOR ‘ ‘ SEE NOTE 2 FOR ‘ ‘
R AND PS VALUES. | | R AND PS VALUES. | |
R SV ire (PS2) } } ? N ire (PS4) } }
L — SW 4RC (PST) } } SW LRC (PS3) } }
LARA 19-1U AJ LAEA 19-1U AJ
NOTES: - -

RA 1

1. REMOTE CONTROL SWITCH OF INTERNAL
POWER SUPPLY MUST BE SET TO Y
(DEFAULT) TO ENABLE REMOTE ON-OFF.

ON—OFF.

R =

SET SWITCH TO N TO DISABLE REMOTE N IRy

2. FOR PS = 4.5V TO 12.5V DC, R IS NOT N ==t
NEEDED. FOR PS = 12,5V TO 24.5V DC,

1.5K OHMS IN SERIES WITH PS. ;ﬁ

e / e e 5‘

3043377

FIGURE 2-17.

9-1U 020413
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USING REMOTE ON-OFF (TYPICAL), -1URX AND -1URY MODELS ONLY
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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).

COOLING

The 1U HSF 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 1U HSF power supplies. Kepco recommends providing
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. 2.9.1 below.

INSTALLING 1U HSF POWER SUPPLIES

Refer to Figure 1-1, for proper slot positions applicable to the RA 19-1U Rack Adapter. Insert 1U
HSF power supply in selected slot until power supply front panel is flush with rack adapter chas-
sis 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).

NOTE: For severe shock and vibration environments each 1U HSF 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 1U HSF Series power supplies.
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2.10.2

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

When used in conjunction with Kepco 1U HSF 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 3-terminal 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.

CAUTION

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

The terminals are labeled L, N, and G. Wires must be sized according to expected current. Wire
size range is 24-14 AWG; torque to 4 Ib-in (0.4 N-M) maximum. Their functions are as follows:

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

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.

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.
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*  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 1U HSF 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 (I/0) connector for each 1U HSF 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 1U HSF 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. Wires must be sized according to expected current. Wire size range is 24-
14 AWG; torque to 4 Ib-in (0.4 N*M) maximum. (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 1U HSF power supply. Measurement of ripple/noise is illustrated in Figure 2-
18. 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 10pF
multi-layer ceramic capacitor for high frequency filtering in parallel with a 0.01uF capacitor must
be used to eliminate unwanted ripple and noise pickup on the load wire. For noise-sensitive
applications the load wires and sense wires must be twisted and/or shielded.

RA 19-1U 020413



b

\ | \ AC INPUT SOURCE

— S0uF
— 0.01uF
L
| 5o
(1B12) Q|0 CONNECTOR o @ G
® 0 @ +
SENSE + PS1

\/ LOAD
PST +
SENSE — PSI1 /\ _

o TO AC LINE
OSCILLOSCOPE

N
( > o) | 1
00 |
all .

F ISOLATION TRANSFORMER |
I T 2 e ]
|| o o - _

v |

SINGLE OUTPUT |
R I CROUND POINT
P — — = -

3042566

FIGURE 2-18. RIPPLE AND NOISE MEASUREMENT SETUP DIAGRAM

RA 19-1U 020413 2-27



2104.2

21043

2104.4

2.1

212

2-28

PARALLEL/REDUNDANT OPERATION

l WARNING

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

Identical 1U HSF 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 1U HSF 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 1U HSF 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 1U HSF 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 1U HSF
operation envelope and the current and voltage ratings specified in PAR.s 2.10.4.2 and
2.10.4.3. 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 Applica-
tions Engineering group for technical assistance.

REMOVING/REPLACING 1U HSF POWER SUPPLIES

l WARNING

Removal of an 1U HSF power supply from a “live” system must be done
only by authorized service personnel after 1U HSF 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 1U
HSF power supply in selected slot until power supply front panel is flush with rack adapter chas-
sis 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 1U HSF power
supplies have been securely fastened to the rack adapter (PAR. 2.11). Contact Kepco Applica-
tions Engineering if further assistance is required.
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