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SECTION I - INTRODUCTION 

1-1 SCOPE OF MANUAL 

1-2 This manual contains instructions for the installation, operation and maintenance of the Series SN 488 and 
SN 500 Digital Programmers, manufactured by Kepco Inc., Flushing, New York, U.S.A. 

1-3 GENERAL DESCRIPTION 

1-4 The Kepco Series 488 and SN 500 Digital Programmers make it possible to control the output of a 
suitable power supply by means of digital input signals. The SN Programmer is used as the interface between 
a digital data bus and the d-c power supply to be programmed. The SN programmers accept digital data from 
the data bus and convert this data to an analog voltage output, which serves as the control signal input for 
the d-c power supply (See Fig. 1-2) . In response to the control signal, the d-c power supply is programmed 
to the magnitude initially commanded by the data bus controller. 

DATA 

BUS DIGITAL 
INPUT 

SN - PROGRAMMER 

OPTICAL 

ISOLATION ANALOG 
OUTPUT 

DC 

STABILIZED 

POWER 

SUPPLY 

FIG . 1-2 DIGITAL POWER SUPPLY PROGRAMMING SYSTEM 

1-5 There are two SN series of programmers: 

A) Series SN 500 for data buses using parallel data transfer. 

LOAD 

B) Series SN 488 for the General Purpose Interface Bus (GPIB or IEEE-488). The SN 488 implements the 
AH 1 (Acceptor Handshake) and the L 1 (Listener) as we ll as the Listener-Only function. 

MODEL CHANNELS DATA FORMAT RESOLUTION 
SN 488-121 one hexadecimal 12 bit binary 
SN 488-122 two J!solatedl hexadecimal 12 bit binary 
SN 488- 031 one decimal 3 d!Ji)t BCD 
SN 488-032 two (isolated) decimal 3 digit BCD 

MODEL CHANNELS DATA FORMAT RESOLUTION 
SN 500-121 one hexadecimal 12 bit bina!}'._ 
SN 500-122 two Ji sol hexadecimal 12 bit bina!}'._ 
SN 500-031 one decimal 3 dl.g_it BCD 
SN 500-032 two (isolated) decimal 3 digit BCD 

TABLE 1-1 KEPCO SN 488 AND SN 500 DIGITAL PROGRAMMERS 

SN 488/SN 500·10·1281 1-1 



1-6 All SN mod els as listed in Table 1-1, have the following common features: 
A) OPTICAL ISOLATION: Digital and analog grounds can be separated by a maximum of 1000 volts. 
B) SINGLE OR DUAL CHANN EL OPERATION: SN models for single or dual control channel operation 

may be selected. Single channel SN models may be converted to dual channel operation by the ad-
dition of a printed circuit board (See Par. 1-10 "ACCESSORI ES (NOT SUPPLI ED)." On dual channel 
SN models, each channel is completely isolated from the other. The two channels can, therefore, 
drive independent instruments or two functions of the same instrument. On a Kepco ATE power 
supply, for example, the output vol tage and the current limit, or the output current and the voltage 
limit can be programmed together with a two channel SN model. Digital addressing of the SN model 
selects one of the two control channels. 

C) POLARITY AND RANGE. The analog output of the SN programmer is 0 to ( ± )1 OV (high range), or 0 
to ( ± )1V (low range) . Both, polarity and range are selectable via digital input commands. 

D) CODING AND RESOLUTION. All SN models are avail able with either decimal format (3-digit BCD) or 
hexidecimal format (1 2 bit binary) input coding. Resolution for 3-digit BCD is one part in 999, for 12 
bit binary it is one part in 212 = 4096. 

E) TIMING: 
1) Data Transfer Time: 

SN 500 Series: Approximately 35 microseconds. NOTE: Data must be present and stable during 
the STROBE pulse (2 microseconds minimum). Although the complete transfer requires 35 
microseconds before the SN 500 Programmer can be strobed again, the DATA BUS can be used 
for other instruments or programmers following the end of the 2 microseconds STROBE pulse. 
SN 488 Series: Approximately 60 microseconds. 

2) Data Transfer Rate: Determined by the data bus controller. 

1-7 DATA FORM 

1-2 

SN 500 SERI ES 

DATA 
RANGE. CHAN NEL 1 
RANGE, CHA NNE L 2 
POLAR ITY.C HAN NEL 1 • 
POLAR ITY. CHANNE L 2 • 
ST ROBE 
CHA NNEL SE LECT 

12 b it 
1 b it 
1 b it 
1 b it 
1 b it 
1 bit 
1 bi t 

NOT E Delete " RANGE. CHA NNE L 2" and 
"PO LAR ITY CHA NNEL 2" fo r single channel 
mode ls. 

SN 488 SERI ES 

DAT A FORM NCVVV (ASC II) 

w here• N = Chan nel select, 1 or 2 
C =Control character• 

C = 0 POS ITI VE OUTP UT. HIGH RANGE 
C = 1 NEGATI VE OUTPUT, HI GH RANGE 
C = 2 POS ITI VE OUTPUT, LOW RANGE 
C = 3 NEGATI VE OUTPUT , LOW RA NGE 

VVV = Channel field as a pe rcentage of ful I 
scale, where "full scale" is ±1 0 vo lts in the 
HI GH RA NGE and ± 1 vo lt in the LOW 
RA NGE. Channel fie ld range fo r 12 bit 
binary SN numbers is "000" to " FFF " and 
"000" to "999 " for BCD models. 

SN 488/SN 500· 10· 1281 



1-8 SPECIFICATIONS: See Table 1-2 . 

MODELS SN 488· SN 500· 
121 122 031 032 121 122 031 032 

NUMBER OF CHANNELS 1 2 1 2 1 2 1 2 
INPUT Hexadecimal x x x x 
DATA FORMAT Decimal x x x x 
RESOLUTION 12 Bit Binary x x x x 

3 Digit BCD x x x x 
OUTPUT High Range ± 10V 
VOLTAGE Low Range ± 1V 
OUTPUT CURRENT ±2 mA max. 
OUTPUT IMPEDANCE < 0.05 ohms 
LIN EARITY ERROR o to+ 1o·c ± 1/2 LSB 

TEMPERATURE Full Scale ± 35 PPM/ •c max. 

COEFFICIENT Zero High Range ± 20 µVI •c max. 
Zero Low Range ±10 1N/°Cmax. 

LOGIC INPUT TTL COMPATIBLE 

DIGITAL INPUT FORMAT BYTE SERIAL PARALLEL 
BIT PARALLEL 

INTERFACE FUNCTIONS IMPLEMENTED AH1,L1 -
Voltage 105-125V/210-250V SELECTABLE BY SWITCH 

A-C input Frequency 50-440 Hz. 
Power "' 12 VA 

TABLE 1-2 SPECIFICATIONS, SN 500 AND SN 488 MOD ELS. 

1-9 ACCESSORIES (SUPPLI ED): 

A ) A-C LIN E CORD, removable. 

B) ANALOG OUTPUT CONNECTOR, KEPCO P/N 143-0303. 

C) DIGITAL INPUT CONNECTOR, KEPCO MODEL PC-12, for SN 500 models onl y. 

1-10 ACCESSOR IES (NOT SUPPLIED): 

A ) KE PCO MODEL SN 612, 12 bit binary add-on channel on a printed circuit board. 

B) KEPCO MODE L SN 603, 3-dig it BCD add-0n channel on a printed circuit board. 

NOTE: Kepco Models SN 612 and SN 603 convert any sing le channel SN 500 or SN 488 to the corresponding 
two-chan nel mode l. 

C) CONNECT IN G CAB LE FOR SN 488 MODE LS: 

KEPCO MODEL SNQ 488-1 (1 meter long) and, KEPCO MODEL SNO 488-2 (2 meter long). 
These cab les connect the SN 488 models to the GP I B bus. 

D) MOUNTING HARDWARE Both, SN 500 and SN 488 models are bu ilt in Kepco's "OUARTER-
RACK" package. A ll SN models can, therefore , be mounted in anyKepco mounting accessory , wh ich 
accepts Kepco quarter-rack models (See Main Catalog ). 

SN 488/SN 500-10·1281 1-3 
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I. THIS DRAWING JS USED FOR THE FOLLOWING MODELS : 

SN488-031 ,SN488-032, SN488-121, SN4 8 8 -1 22, 
SN500-031, SN500--032, SN500 -121, SNS00 -122 . 

2. MATERIAL : 
A: CHASSIS :N0 . 16 GA C.R.S. 
8 - FRONT PANEL : 1/ 8 THICK ALUMINUM 
C-COVER: N0.20 GA C.R.S. 

3. FINISH: 
A- CHASs1s :cADMIUM PLATE WITH CHROMATE WASH. 
B- FRONT PANEL '. LJGHT GRAY PER FEDERAL STD 595, 

COLOR N0.26440. 
C· COVER : CHARCOAL GRAY VINYL TEXTURE. 

4. RACK MOUNTING: REMOVE (4) FEET FROM BOTTOM 
OF CHASSIS. 

5. (4) PLASTIC MOUNTING INSERT UNDER FEET, FOR 
8-l8 1t 5/8 SELF-THREADING SCREWS . 
(WITH 118 TH ICK MOUNTING PLATE) 

6. DIMENSIONS IN PARENTHESIS ARE IN MILLIMETERS 
7. TOLERANCES : 

A- BETWEEN MOUNTING HOLES: 1/64 (0.4) 
8-ALL FRONT PANEL DIMENSIONS TO MIL-STD - 189 . 
C- ALL OTHERS DIMEN SIONS ! 1132 (0.8 ), 
EX CEPT AS NOTED. 
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SECTION II - INSTALLATION 

2-1 UNPACKING AND INSPECTION 

2-2 The Kepco SN Programmer has been inspected, tested and ca librated prior to pack ing, and is ready for 
install ation and operation . Before installation, t he SN Programmers should be inspected for sh ipping damage. 
If such damage is found, retai n the shippi ng containe1· and notify the respons ible ca 1·ri er. 

2-3 TERMINATIONS: See Fig's 2-1 and 2-2. 

FIG. 2-1 FRONT PANEL, SN PROGRAMMER 

SN488/SN 500-4 778 
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2-4 A-C SOURCE INPUT SELECTION 

1 he Kepco SN Pr og rammer is normall y deli ve red fo r operat ion on a nomi na l 11 5V a-c source. For operati on 
on a nom inal 230V a-c source , p roceed as fo ll ows: 

1) Remove unit cover and transfer A·C SOUR CE SE L ECTO R t o the " 230" p os it ion (See Fig. 2-3 ). 

REAR 

FUSE 

0 

0 

[] 

[] 

[] 

SN PROGRAMMER, SIDE VIEW 

AC SOURCE 
SELECTOR 

FIG . 2-3 A ·C SOURCE VOLTAGE SELECTION 

2) Exchange FUSE w ith one havin g one half the ra t ing of the fuse used fo r 115V a-c serv ice. 

3 ) Re-install unit cover. 

2-6 COOLING 

2-7 Power di ss ipating components in the SN Prog rammer are coo led by convect ion. Bottom and side panel 
openings must be kept clear from obstructions to insure proper air circulation . 

2-8 Per iod ic cleaning of the cab inet's inside is recommended. I f the cabi net is mounted into confined spaces 
(rack install ati ons, etc.) care must be taken that the surround in g temperature does not exceed 70° C. 

2-9 INSTALLATION 

2- 10 The SN Programmer may be operated on the bench or may be install ed into any Kepco rack mount , suit-
abl e for quarter-rack models. Fo1· rack mountin g, the four bottom feet must be rem oved, and the four 
rema inin g plastic spacers plus the se lf-threading sc rews , w hich formerl y held the bo ttom fee t, are used t o 
mount the SN Programmer in to the rack mount. 

2-2 SN488/SN 500-4778 



SECTION Ill - OPERATION 

3-1 GENERAL 

3-2 Operation of the Kepco SN D IG ITAL PROGRAMMER requires the fo ll owi ng steps: 

1) Connect the SN Prograllllller to t he a-c power source (See Sect ion 11 , Par . 24). 

2 ) Connect the D IG ITA L INP UT of the SN Prograllllller to the Data Bus (See Par.'s 3-3 to 3-8 ). 

3 ) Connect the ANA LO G OUTPUT of the SN Prograllllller to the power supp ly to be progralllm ed (See 
Par .'s 3-8 to 3 -1 6 ). 

4) Estab lish the d igital progralll to be transm itted via the Data Bus to the SN Programmer (See Par.'s 3- 17 
t o 3-20) . 

These steps are discussed in deta il in the fo ll owing paragraphs. 

3-3 DIGITAL INPUT DESCRIPTION , SN 500 SER I ES 

L IN PUT 
L OU TPUT 
L OUTPUT 
E, CH. I 

ITV, CH. I 
E, CH. 2 

SER IA 
SER IA 
SER IA 
RANG 
POLAR 
RANG 
POLAR IT Y,CH.2---

( M SB ) ,..-B IT 12 

BIT 11 
BIT 10 
BIT 9 
BIT 8 >-a:: BIT 7 

<( 
z BIT 6 -Ill 

BIT 5 
10-·{-

BIT 4 
BIT 3 
BIT 2 

( L SB ) BIT I L1:3-
UT ) +5V@ 20 mA-(OU TP 

STRO 
BUSY 
CH ANN 
SH IFT 
( CHAS 

BE 

EL SELECT 
CLOCK 

S IS) SH I ELD 

PC - 12 

D 2 1 0 
04 30 
O 6 50 
0 8 70 
010 90 
0 12 II 0 
0 14 130 
016 150 
Ota 170 
020 190 
022 2 10 
024 230 
026 250 
02a 270 
030 290 
032 3 10 
034 330 
036 350 
038 370 
040 390 
042 4 10 
044 430 
046 450 
048 470 
050 49 0 

I-... 

I_, 

ALL ODD PIN NUMBERS 
(I TO 49 ) ARE INTERNALLY 
SHORTED AND DESIGNATED 
11 LOG I C GROUND" 

FIG . 3-1 DIGITAL INPU T CONN ECTOR (PC-12) FOR SN 500 SER IES 
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3-3 DIGITAL INPUT DESCRIPTION (CONT'D) 

A) 

B) 

PIN 2 - SER IAL INPUT JUMPER 
PIN 4 - SER IAL OUTPUT _J NEGATIVE LOGIC WIRE JUMPER FOR 

POSITIVE LOGIC (SUPPLIED) 
PIN 6 - SER IAL OUTPUT 

Pins 2, 4, and 6 serve to select either POSITIVE LOGIC (L=O, H=1) by placing the jumper from pin 2 
to pin 6, or NEGATIVE LOG IC ( L =1, H=O), by placing the jumper from pin 2 to pin 4. The SER IAL 
OUTPUT may also be used for other purposes and may be synchronized by means of the SH I FT CLOCK 
output. 

PIN 8 - RANG E, CHA NN EL 1 L= HIGH RANGE (0-10V) H= LOW RANGE (0 -1V) 
PIN 10 - POLA RITY, CHANNE L 1 L= POSITIVE OUTPUT H= NEGAT IVE OUTPUT 
PIN 12 - RANGE, CHAN NEL 2 L= HIGH RANGE (0-10V) H= LOW RANGE (0-1V) 
PI N 14 - POLARITY, CHA NNEL 2 L= POSIT IVE OUTPUT H= NEGATIVE OUTPUT 

A ll four RANGE and POLAR ITY se lecti on terminations have been provided for manual preselection of 
range and po larit ies on both ch<:lllnels. If RANGE and POLARITY are machine con troll ed, only pins 8 
and 10 are needed , since a CHANNEL SE LECTOR command is requ ired to preselect each channel. 
Note: Pin 12 shou ld be conn ected to pin 8 whi le pin 14 should be connected to pin 10. lf ,however, 
the application ca ll s for f ixed polarity and range , the appropriate pins can be hardw ired according to 
the requirements. 

C) PARALLEL DATA INPUT PINS: 

PINS : 16 18 20 22 24 26 28 30 32 34 36 38 

BITS: 12 11 10 9 8 7 6 5 4 3 2 1 
MSB LSB 

DECADE 10-1 10"2 10·3 

BCD 8 4 2 1 8 4 2 1 8 4 2 1 

D) PIN 40 D-C LOGI C SUPPLY OUTPUT, 5V at 20mA maximum. May be used to conn ec t pull-up 
resistors for establi sh ing pre-wired logic states or to dr ive ex ternal logic w ithin the given rat in gs. 

E) PIN 42-STROB E. The negat ive going edge of the strobe signal (H -+ L) enables the loading of the Tem-
porary Storage Registers w ith the data presented on the data pins. The min imum duration of STROBE 
must be 2 µsec. 

F) PIN 44- BUSY (H =busy, L = no t busy). Th is output delivers a status signa l to the bu s. On the first 
clock trnnsition (H -+ L ), fo ll owing the STROBE signal , the BUSY line goes high (H) and remains high 
until the first clock transiti on (H -+ L) fo ll ow ing data transfer (approx imately 35 µsec ), indica ting the 
SN 500 is ready to accept new data. 

G) PIN 46-CHA NN EL SE LE CT (H-+ CHANNEL 1, L= CHAN NEL 2 ). 

H) Pl N 48- SH I FT CLOCK. Th is outpu t is used to synchronize the SE RI AL OUTPUT. 

J) PIN 50-SHIELD (CHASS IS). Chassis and Case connec ti on of the SN 500. 

K) PINS 1 thru 49 (Odd No.'s) LOGIC GROUND . 

3-2 SN488/SN 500-4778 



INT ER NAL-
CLOCK 

DATA 

2 

14 •I 2)J sec min r---
...____.I I 

3 

FIG . 3-2 TIMING DIAGRAM, SN 500 SERIES 

3-4 DIGITALINPUT DESCR IPTION, SN 488 SERIES 

15 16 

3-5 The Kepco SN 488 Series of Digital Programmers are designed t o operate on the GPIB (IEEE 488) bus. Once 
the programmer address is (manually ) set as described below (Refer to Par. 3-6), the SN 488 Programmer is 
connected, by means of the digital input ca bl e ( Kepco Mode l SNQ 488 -1 or -2 ) to the GP I B bus. Data rate, 
input com mands, and timing are determined by th e GP IB bus protocol and are, therefore, not described here 
(See ANS I MC1 .1- 1975 or IEE E 488- 1975 ). 

3-6 SE TTIN G THE SN 488 PROGRAMMER ADDRESS. Remove the cover, and locate the Address Se lector 
Switch (S1) on the printed circu it board (A 1 }. Set switch positi ons acco rding to the se lected address (See 
Table 3-1 ). 

SN 488/SN 5 00 -4 778 
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SELECTOR 

I 2 3 4 !5 6 
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D OPEN .....___,.....s -1 ____. 

FIG . 3-3 LOCATION OF ADDRESS SELECTOR SWITCH 

NOTE: The address se lector switch (Sl) is a miniature 
multiple rocker switch with positions Sl-1 thru SI -6 . 

REAR 
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3-4 

ASCII DECIMAL 
CH ARACTER AD DRESS Sl-1 

NOT APPLICAB L E x 

SP 0 0 
! 1 1 
" 2 0 
# 3 1 
$ 4 0 
% 5 1 
& 6 0 

7 1 
{ 8 0 
) 9 1 
* 10 0 
+ 11 1 

' 12 0 
- 13 1 

14 0 
I 15 1 
0 16 0 
1 17 1 
2 18 0 
3 19 1 
4 20 0 
5 2 1 1 
6 22 0 
7 23 1 
8 24 0 
9 25 1 

26 0 
27 1 

< 28 0 
= 29 1 

> 30 0 

X = DON'T CARE 

SWI TCH POSIT IONS ON ADDRESS 
SELECTOR SWI TCH (S1) 

Sl -2 Sl -3 Sl -4 Sl -5 

x x x x 

0 0 0 0 
0 0 0 0 
1 0 0 0 
1 0 0 0 
0 1 0 0 
0 1 0 0 
1 1 0 0 
1 1 0 0 
0 0 1 0 
0 0 1 0 
1 0 1 0 
1 0 1 0 
0 1 1 0 
0 1 1 0 
1 1 1 0 
1 1 1 0 
0 0 0 1 
0 0 0 1 
1 0 0 1 
1 0 0 1 
0 1 0 1 
0 1 0 1 
1 1 0 1 
1 1 0 1 
0 0 1 1 
0 0 1 1 
1 0 1 1 
1 0 1 1 
0 1 1 1 
0 1 1 1 
1 1 1 1 

PROGRAMMING NOTE : 

LISTEN 
ON LY 
Sl -6 

0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0 = ON {SWI TCH CLOSED) The complete ASCII character (7 -bits) 
1 = OFF {SWITCH OPEN) mu st be programmed. 

TABLE 3-1 LISTENING ADDRESS SELECTION ON THE 
KEPCO SN 488 SERI ES 
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3-7 INPUT FORMAT, SN 488 SERIES. Once the address of the SN 488 Programmer is set as described in 
Par. 3-6, and the programmer is connected to the the GIPB bus, operation can proceed. The SN 488 Pro-
grammer requires the following commands and data sequence from the CONTROLLER: 

2 3 4 5 6 -, 
I 
I 

J 

'L_ DELIMITER (OPTIONAL-SEE TEXT BELOW). 

------- MAGNITUDE FIELD (3BYTES) . 

----------CONTROL CHARACTER(IBYTE) 

'--"----------CHANN EL SELECT (I BYTE) 

"'"-----------·--- LISTENER ADDRESS (I BYTE) 

DATA 

MODE 

COMMAND MODE 

3-8 Once the SN 488 Programmer is addressed by the ADDRESS commanj, five (5) consecutive 
data bytes are needed to complete a program for one channel . Multiple channel program inst ructions may 
be strung together without a delimiter character. If, however, after five (5) consecutive data bytes, the bus 
should go immediately into the COMMAND MODE, a delimiter byte is required . This delimiter byte can be a 
CR (Carriage Return), LF (Line Feed) or a"," (Comma). Alternately, a delay of at least 30 microseconds 
should be imposed upon the Controller prior to changing the ATTENTION LINE (ATN) to the low (true) 
state . Address and instructions are all ASCII characters . The five program bytes are defined as follows : 

ASCII RANGE OUTPUT 
CHARACTER POLARITY 

0 HIGH POSITIVE 
1 HIGH NEGATIVE 
2 LOW POSITIVE 
3 LOW l\IEGATIVE 

BYTE 3, 4, 5: MAGNITUDE FIELD OF THE SELECTED CHANNEL 

The magnitude field is coded as follows: 

A) For BCD models, the magnitude field bytes must be ASCII characters in the range from 0 to 9 . The 
maximum magnitude field cod ing is, therefore, 999 representing an analog output voltage of (±) 10 
volts or (±) 1 volt, depending on the coding for range and polarity select ion. 

B) For 12 bit models, the magnitude field bytes must be ASC 11 characters in the range from 0 to 9 or 
A to F. The maximum magnitude field cod ing is, therefore, FFF rep resenting an analog output vo ltage 
of(±) 10 volts or(±) 1 vo lt, depending on the cod ing for range and polarity selection. 

3-9 CONNECTIONS BETWEEN SN PROGRAMMER AND THE POWER SUPPLY TO BE PROGRAMMED. 

3-10 The ana log output signal of the SN programmer is terminated at the rear of the unit by means of a 6 PIN 
plug (P202), as shewn in Fig. 3-4. 
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PINS 

P202 (As seen from the rear) 

,...----+----,.--·- OUT PUT-, 

J CHANNEL 
t--+------COMMON 2 

4 
NOT USED 

6 COMMON} CHANN EL 2 
(i f so equipped) 

FIG . 3-4 ANALOG OUTPUT, SN 500/SN 488 PROGRAMMERS 

3- 11 The ana log output voltage from the SN Programmer se rves as the control voltage for the connected power 
supp ly . A wide variety of Kepco Power Suppli es can ba controlled by the SN Programmer (Refer to 
Tab le 3-2). As seen from the table, some Kepco Povyer Supply Models can be cont ro ll ed d irect ly by the 
ana log vo ltage output of the SN Programmer, while for others the SN output vo ltage is converted to a con-
trol current, simply by placing an appropriate resistor in series. On many Kepco Power Supp ly Models, the 
output voltage and output cu rrent can be contro lled together (by means of a two-channel SN Programmer ), 
wh ile on others only singl e channel control can be excercised (Output Vol t age or Output Current ). Several 
bas ic interconnections between Kepco Power Suppl ies and SN Programmers are described on the fo ll owi ng 
pages . The diagrams shown are simplified representations of Kepco Power Supplies. Coup lin g res istors and 
control positions where chosen to produce from zero to maximum rated output voltage or current in re-
sponse to the SN Programmer analog outputs of 0 to 10 volt or 0 to 1 vo lt. The circuits may be sca led to any 
desired programming vo ltage/power supp ly ou tpu t ratio. Deta iled information for each Kepco Power Supp ly 
Mode l is contained in the power supp ly 's instruction manua l. 

NOTE : EITHER SIDE OF THE POWER SUPPLY OUTPUT MAY BE GROUN DED . 
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3-1 2 The .table be low (See Table 3-2 ) li sts the major groups of Kepco program mable power suppl ies, sui table fo r 
operati on w ith the Kepco SN Progra mmers. From the table, the connect ion requirements can be quick ly 
determined. For spec ial requ irements, p lease consult your Kepco Representative, or t he Kepco App licati on 
Engineering Depa rtment, Flushing, New York. 

* 

* 

* 
* 

PR OGRAMMIN G SIGN A L FOR 
FU LL OU TPU T 

KEPC O CONNE CT IONS REQ UIR ED 
MODEL VOLTAG E CURRENT VOLTAGE CU RR ENT 
GR O UP CONT RO L CONTR O L CONTR OL CONTR O L 

APH< 1 l 0- 5V 0-1V DIRECT CONN ECTIONS 
ATE(ll 0- 10V 0-1V DIRECT CONNECTIONS 
BHK< 1 l 0- 1 mA 0- 1V See FIG. 3-5 

I 
See FIG. 3-7 

BOP 0-1 mA 0- 1V /0-0 .5V< 2 > See FIG . 3-5 See FIG. 3-6 

BOP HIGH 0- 10V 0- 10V DIRECT CONNECTIONS 
VOL TAGE< 1 l 
cc N.A. 0- 1 mA N.A. See FIG. 3-6 

CCP 0-1 mA 0- 1 mA See FIG . 3-5 See FIG. 3-6 

JOE 0-1 mA 0- 1V/0-0.5V<2 l See FIG. 3-5 See FIG. 3-6 
JMK(ll 0- 1mA 0- 1V/0- 0 .5V< 2 l See FIG. 3-5 See FIG. 3-7 
OPS-1,11 0-1 mA 0-1V See FIG. 3-5 See FIG. 3-6 
OPS-111 to 0-1 mA 0-1 V /0 - 0.5V< 2 l See FIG . 3-5 See FIG. 3-7 

VIII <1 l 
OPs-x< 1 l 0-1 0- 1V/0- 0.5V< 2 l See FIG. 3-5 See FIG . 3-7 
OPS IX-B (ll 0-1 mA 0-1V See FIG . 3-5 See FIG. 3-7 

PAT 0-1 mA 0- 1V See FIG. 3-5 See FIG. 3-6 

PCX 0- 1 mA 0-1V See FIG. 3-5 See FIG. 3-6 
PTR< 1 l 0- 1 mA 0- 1V See FIG . 3-5 See FIG. 3-7 

N.A. - NOT APPLICABLE . 

( 1) - SIMULTANEOUS VOLTAGE/CURRENT CONTROL POSSIBLE. 

(2) - MODELS WITH OUTPUT CURRENT TO 5 AMPERES: 1V. 
- MODELS WITH OUTPUT CURRENT 5 A AND GREATER : 0.5V. 

* - FOR ALL UNITS OVER 1000 VOL TS, THE POSITIVE OUTPUT TERMINAL MUST 
BE GROUNDED. 

TABLE 3-2 KEPCO PROGRAMMABLE POWER SUPPLIES AND THEIR 
PROGRAMMING SIGNAL AND CONNECTION REQUIR EMENTS . 

SN 48 8/S N 500-4 77 8 
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3· 13 OUTPUT VOLTAGE CONTROL. Many Kepco Power Supplies require a d-c control current of Oto 1 mA 
for zero to maximum output in the voltage mode. This requirement is readily sat isfied by connecting a series 
resistance of 10k ohm as shown in Fig. 3-5. THE RESI STOR SHOULD BE LOCATED AS CLOSE TO THE 
POWER SUPPLY "NULL JUNCTION" TERMINAL AS POSSIBLE. 

l MlALOG -, 
OUTPUT I 
P20 2 OUTPUT CHANNEL I 

I 
COMMON CHANNEL I 

NULL JCT. 

REF. 
RESISTOR 

SN -PROGRAMMER - REF. 
::;- SOURCE 

I L_ __ _ 
KEPCO POWER SUPPLY 
(EQUIVALENT DIAGRAM) 

FIG . 3-5 OUTPUT VOLTAGE CONTROL WITH A TYPICAL KEPCO 
POWER SUPPLY AND THE SN PROGRAMMER 

3·14 Certain precaut ions should be observed when making the interconnection between the KEPCO SN PRO-
GRAMMER and the power supply: 

1) The wiring from the programmer output to the power supp ly input should be tightly twisted and 
shielded to protect against static and magnetic "pick-up". 

2) The wiring from the programmer output to the power supply input should be as short as possible if 
the series resistor (Ri = 10k ohm) is used as shown. If the input leads must be longer than a few in ches, 
the input resistor should be placed close to the power supply's "Null Junction" terminal. Since the 
output from the KEPCO SN PROGRAMMER is (without the resistor) a low impedance line, noise 
"pick-up" is greatly reduced in this manner. 

3·15 OUTPUT CURRENT CONTROL. Kepco Power Supplies designed as current stabilizers (CC and CCP groups 
for example) as well as many Kepco voltage stabilizers connected for external current sensing and control 
may be contrclled by the method shown previously for output voltage control (See Par. 3-13) . The illustration 
below (See Fig. 3·6) shows both cases. The component shown with dashed lines are added for current 
control with a voltage stabilized power supply, The previous remarks on interconnecti ng precautions (See 
Par. 3-14) are equally valid in this case. 

ANALOG 
OUTPUT 

P202 
- ,0-IOV 

OUTPUT CHANNEL I 

COMMON CHANNEL I 

1 REMOVE 
LINK 

Rec 
CURRENT 
CONTROL 

(SET TO MAX. VALUE) 

SN-PROGRAMMER 

i;;f;.,., 
_ REF. 
-:-- SOURCE 

3-8 

COMMON 

KEPCO POWER SUPPLY 
(EQUIVALENT DIAGRAM) 

FIG. 3-6 OUTPUT CURRENT CONTROL USING A KEPCO CURRENT STABILIZED POWER SUPPLY 
OR A KEPCO VOLTAGE STABILIZED SUPPLY WITH EXTERNAL SENSING AND CONTROL RESISTOR 

(EXT. COMPONENTS, SHOWN WITH DASHED LINC:S). 
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3-16 COMBINED OUTPUT VOLTAGE/OUTPUT CURRENT CONTROL. For Kepco Power Suppli es so iden-
tified in Tabl e 3-3, a two-channel SN PROGRAMMER may be used to contro l voltage and current output 
together, as shown in Fig. 3-7. 

1 
ANALOG - ----, 
OUTPUT I 
P202 OUTPUT CHANNEL I 

COMMON I 0 - IOV 

COMMON 2 
----'OUTPUT CHANNEL 2 

____ (- ) SENSE 
(SET TO MAX. VALUE) 

NULL JCT. 
REMOVE 
LINI< 

REF. 
RESISTOR 

• 11 -KEPCO POWER SUPPLY 1------<. 
(- )OUTPUT 

(EQUIVALENT DIAGRAM) UNREG. DC 

0-IV 

+_ REF. I :-souRcE 
(+)OUTPUT 

t...= __ _ 

RI R2 

FIG . 3-7 COMBINED OUTPUT VOLTAGE/OUTPUT CURRENT CONTROL WITH A 
TYPICAL KEPCO POWER SUPPLY AND KEPCO 2-CHANNEL SN PROGRAMMER. 

(+)SENSE 

NOTE : On models requiring 0 .5 volt current control voltage, a voltage divider, consisting of the two 500 ohm resistors (R1, R2) 
may be installed . System will yield 0 to full current output for 0-1 volt input from CHANNEL 2 INPUT. 

3-17 SOME CODING EXAMPLES 

3-18 SN 500-BCD MODE LS . Example: The output voltage of a Kepco Mo<::lel JOE 100- 1 Mis to be controlled in 
the range from zero to 50 volts by means of a Kepco Model SN 500-031 Digital Programmer. 

A) According to Table 3-2, the interconnections between the SN programmer and the JOE are shown in 
Fig . 3-5. The relevant terminal numbers on the JOE rear barrier strip can be found in the Operating 
Section of the JOE manual. 

B) Reviewing the SN 500 input description (Par. 3-3 ) and the requirements of ou r examp le, we proceed 
as follows: 

1) Selecting positive logic, a wire jumper is connected between pins 2 and 6 on the SN 500 D IG ITAL 
INPUT CONNECTOR (PC-12) . 

2) Since we need the positive, high range output from the SN 500 (0 to +10 volts), pins 8 and 10 
must be connected to logic ground (or permanent LOW must be transm itted by the contro ller ). 

3) Since the SN 500-031 is a single channel model no connection is requi red to pin 46: In terval pul l-
up resistor connects pin 46 to +5V (logic high, or a permanent HIGH must be transmitted by the 
controller) . 

4) Now the STROBE (Pins 42 on PC-12) and the BUSY lin e (Pin 44 on PC-12) as we ll as the PAR -
ALLEL DATA INPUT PINS (Pins 16 to 38 on PC-12) are wired to the data bus and operat ion can 
proceed. 

C) The desired output voltage levels are coded according to the parallel data input description given in 
Par. 3-3C. A few examples are given in the table below ("FULL SCALE" or "FS", in ou r example, is 
the max imum JOE output voltage= lOOV, produced from the SN 500 analog output of 10 volts). 
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3- 10 

PC-12 PINS: 16 18 20 22 24 26 28 30 32 34 36 38 

DECADE 10-1 10-2 10-3 

BCD 8 4 2 1 8 4 2 1 8 4 2 1 

FS- 1 LSB 1 1 1 1 1 1 1 1 1 1 1 1 

1/2 FS 0 1 0 1 0 0 0 0 0 0 0 0 

OV + 1 LSB 0 0 0 0 0 0 0 0 0 0 0 1 

0 VOLTS 0 0 0 0 0 0 0 0 0 0 0 0 

T A BLE 3-3 CODING EX AMP LES, SN 500 BCD MODE LS 

To calcu late the BCD codin g fo r any in termediate power supp ly output voltage, the fo ll owing 
express ions can be used: 

999 = Eomax. or X= INTEG ER ( 999 x Eo ) 
X E0 E0 max. 

Where: 999 Fu ll Scale BCD Code 
X BCD Code for In te rmed iate Power Supp ly Output Vo ltage (E 0 ) 

E0 max.= Max imum Power Supply Voltage 
E0 Requ ired Interm ed iate Power Supply Output Vo ltage 

If, for example, 40 vo lts output are required , the BCD code is: 

X = INTEGER ( 999 x 399 (or 400) . 
100 

SN 500 12 BIT BINARY MODE LS. Except for the output level cod ing, all othe1· comments , made on the 
SN 500 BCD models apply (See Par. 3-17A thru B). The des ired ou tput vo ltage levels for t he 12 bit b inary 
mode ls are coded according to the parallel data input descri ption given in Par. 3 -3C. A few examples are 
presented in the t ab le below (" FUL L SCA LE" or "FS" is the max imum ou tput vo ltage o f the power supp ly , 
produced from the maximum analog output of the SN 500 (10 vo lts). 

PC -12 PINS: 16 18 20 22 24 26 28 30 32 34 36 38 

BITS 12 11 10 9 8 7 6 5 4 3 2 1 
MSB LSB 

VALUE 2 -1 2 -2 2 -3 2 -4 2 - 5 2 -6 2 -7 2 -8 2 -9 2 -10 2 -11 2 -1 2 

FS-1 LSB 1 1 1 1 1 1 1 1 1 1 1 0 

3/4 FS 1 1 0 0 0 0 0 0 0 0 0 0 

1/2 FS 1 0 0 0 0 0 0 0 0 0 0 0 

1/4 FS 0 1 0 0 0 0 0 0 0 0 0 0 

0 VOLTS 0 0 0 0 0 0 0 0 0 0 0 0 

T A BL E 3-4 CO DIN G EX AMP L ES, SN 500 BINARY MOD ELS 
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To calculate the binary coding for any intermediate power supply output voltage, the following 
expressions can be used: 

Where: FFF 
x 

E0 max. 
Eo 

FFF 
x 

Eo max. or X =INTEGER (FFF x Eo ) 
E0 E0 max. 

Full Scale Binary Code (HEXADECIMAL or BASE 16) 
Binary Code (HEX) for Intermediate Power Supply Voltage 
rl/aximum Power Supply 
Required Intermediate Power Supply Voltage 

If, for example, 10 volts are required from a 50 volt power supply, the binary code is: 

409610 50 X (INTEGER)= 409610 819.2 10 = 33316 

X 10 10 5 ,:.1 ,, 
3-20 SN 488 BCD MODE LS. Example: The output voltage and the output current of a Kepco Model(ATE,l55-2M 

are to be controlled over their rated ranges by means of a Kepco Model SN 488-032 Digital Programmer: 

A) According to Table 3-2, the interconnections between the SN Programmer and the ATE are "DIRECT 
CONNECTIONS," that is, the analog outputs of the SN 488 Programmer (channel 1 and channel 2) 
can be connected directly to the A TE rear programming connector (Refer to Section 111 of your ATE 
Instruction Manual). 

B) Reviewing the SN 488 input description (Par. 3-6) and the requirements of our example, we proceed 
to code the five required consecutive instruction bytes as follows: 

2 4 5 

BYTE 1: Code ASCII "1",forVOLTAGE CONTROL. 
Code ASCII "2", for CURRENT CONTROL. 

BYTE 2: Code ASCII "O", when OPERATING ON CHANNEL 1 (0 to +10V). 
Code ASCII "2", when OPERATING ON CHANNEL 2 (0 to +1V). 

BYTE 3, 4, 5: To calculate the CHANNEL 1 (VOLTAGE) MAGNITUDE FIELD, use the expression 

Where: 

SN 488/SN 500-4 778 

999 
x 

E0 max. 
Eo 

999/X = E0 max./E 0 

Full Scale BCD Code 
BCD Code for Required Output Voltage (E 0 ) 

Maximum Power Supply Output Voltage 
Required Output Voltage 
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For the AT E 55-2M in the example given, the cod ing for an output of 30 volts wou ld be :' 

55 999 X (INTEGER)= 544 (or 545). 
30 x 

Bytes 3, 4, 5 wou ld ther·efore be coded (ASC I I) 545. 

C) To calculate the Oi'annel 2 (current) Magnitude Fi eld , calcu late the required coding using the ex-
pression: 

999/X = 10 max./10 

Where: 999 Fu ll Sca le BCD Code 
x BGD Code for Required Output Current ,, 

10 max. Maximum Power· Supply Output Current 1,, 

lo Required Output Current 

For the examp le. given , the codi rlg fo.r an output curre11t of 0.5 Ampere wou ld be: 
' ' 

2/0 .5 = 999/X, X (INTEGE R)= 249 (or 250) 

Bytes 3, 4, 5 wou ld t 11erefore be coded (ASC I I) 250. 
; ' ! 

' ) 

3-2 1 SN 488 12 BIT BINARY MODELS. Except for th e MAGNITUDE FIELD COD ING "(BY
0

TES 3 , 4, 5) all 
other comments made about th'e SN 488 BCD models apply (See Par. 3-19A thru B) . The desired ·output 
leve ls for the 12 bit binary mode ls are coded using the expression: 

3- 12 

Where: FFF 16 
X 16 

Eo, lo 
E0 max., I 0 max. 

E0 rnax . Fm the Ou tput Vo lta ge Fie ld 

A ND 

l o rnax. For the Output Current Field 

Fu ll Sca le Binary Code (HE X ) 
Binary Code (HE X ) for Required Output (E 0 or 10 ) 

Required Output Quantity 
Maximum Power Supply Output Quant ities 

A) For the given examp le paramete rs, the coding for an output vo ltage of 12 volts wow ld be: 

FFF16 = 409610 = 55 , X10 (INTEGER ) = 409610 = 89410 = 37Ei6 
X 16 X10 12 4.58 

Bytes 3, 4, 5 wou ld therefore be coded (ASC II ) 37E. 

B) For the given examp le paramete rs, the coding for an output current of 1.5 Ampere would be: 

2 X 10 (INTEGER)= 4096 = 308010 = C08 16 
1.5 1.33 
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3-22 SYSTEM CALIBRATION 

3-23 ACCURACY . The digital power supp ly prog1·amming system, consisting of a controller or computer, the SN 
Digital Programmer, and the power supp ly to be programmed, must be carefu ll y ca librated i f op ti mum 
accuracy is expected. 

r----------------- 1 WARN ING 1------------------. 
IF MEASUREMENTS AND/OR CALIBRATIONS ARE PERFORMED WITH THE POWER SUPPLY TO BE 
PROGRAMMED CONNECTED TO THE SN PROGRAMMER, STANDARD HI GH-VOLTAGE PR E-
CAUTIONS MUS T BE EXERCISED IF THE ANALOG COMMON OF THE PROGRAMMING SYSTEM IS 
OP ERATED UNGROUNDED (FLOATIN G). 

3-24 RESOLUTION. Since the SN Programmer is capab le of reso lvin g voltage steps in the order of magnitude of 
the output rippl e of th e power suppl y, the importa nce of ca refu ll y shielded leads from the ana log output of 
the SN Programmer to the in put of th e power supp ly cannot be overstated. Perhaps ju st as important are the 
use of short twisted w ires, from the power supp ly output termina ls to the load. Th e power supp ly ou tput 
ripple, especiall y in the current mode of operat ion, must be held as low as possible by t he use of a good 
analog ground. 

3-25 POWER SUPPLY CALIBRATION. Before connecting the 1-1ower supp ly to be programmed to the digital 
programming system, its " ze ro output for ze ro input" shou ld be carefu ll y ca librated as described in the 
power supply instructi on manual. 

3-26 SN PROGRAMMER CA LIBR A TION. A ll Kepco SN Programmers are factory ca librated and system tested 
before delivery to the customer. If re-ca libration shou ld be required, the following procedure can be used : 

A) EOUPMENT REOUI RED: 

1) SYSTE M CONTROLLER 
2) D-C VOLTMETER, 0-10 vo lts, minimum accuracy± 0.1%, minimum input im pedance 1000 ohms 

per volt (Ml). 

NOTE: FOR OPTIMUM ACCURACY, ALLOW A WARM-UP TIME OF AT LEAST 15 MINUTES 
FOR THE CALIBRATION SET-UP. 

CHANNEL 2 

PARTIAL TOP VI EW 
SN- PROGRAMMER 

FR ON T 

CHArlNEL I 

FIG. 3-8 LOCATION OF TEST POINTS AND CALIBRATION CONTROLS, 
SN 488 AND SN 500 DIGITAL PROGRAMMERS 

B) Refer to Fig. 3-8 for th e locat ion of TE ST POINTS and CALIBRATION CONTROLS. Proceed as dir-
ected on the FLOW-C HART, Fig. 3 -9 and Fi g. 3-10. 
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3- 14 

CONNECT M1 {-)TO TP1-CHANNEL1 
CONNECT M1 (+)TO TP3-CHANNEL 1 

TRANSMIT " ZE RO OUTPUT" CHANN EL 1 

NO ADJUST R2-CHANN EL 1 
UNTIL M1 READS "ZERO" 

YES 

MOVE M1 (+)TO TP2 -CHANNEL 1 

YES 

NO ADJUST R1 -CHANNEL 1 
UNTIL M 1 READS " ZERO" 

MOVE M1 (-)TO TP1 -CHANNEL 2 
MOVE M1 (+)TO TP3-CHANNEL 2 

TRANSMIT "ZERO OUTPUT" CHANNEL 2 

YES 

MOVE M1 (+)TO TP2 -CHANNEL 2 

X GO TO PART II 

NO ADJUST R2-CHANNEL 2 
UNTIL M1 READS "ZERO" 

FIG. 3-9 CA LIBRATION FLOW-CHART, PART I 
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YES 

NO ADJUST R1-CHANNEL 2 
UNTIL M1 READS ZERO 

LEAVE M1 CONNECTED AS BEFORE 
TRANSMIT: "(+) FULL SCALE OUTPUT, 

HIGH-RANGE-CHANNEL 2" 

YES 

NO ADJUST R3-CHANNEL 2 
UNTIL M1READS10 VOLTS 

CONNECT M1 (-)TO TP1-CHANNEL 1 
CONNECT M1 (+)TO TP2-CHANNEL 1 

TRANSMIT : "(+)FULL SCALE OUTPUT, 
HIGH-RANGE-CHANNEL 1" 

NO ADJUST R3-CHANNEL 1 
UNTIL M1READS10 VOLTS 

YES 

END 

FIG. 3-10 CALIBRATION FLOW-CHART, PART II 
3- 15/3-16 



SECTION IV - THEORY OF OPERATION 

4-1 GENERAL 

4-2 The Kepco Series 488 and Series 500 Digital Prngrammers are self-powered interface devices, operating 
between a digital controller and a programmable d-c power supply, enabling the latter· to change its output 
in response to digital code from the controller. The difference between the Series 488 and Series 500 Pro-
grammers lies in their· digital bus interface circuit. While the Series 500 is suitable for data buses using bit-
parallel transfer, the Series 488 accepts serial data and is compatible w ith the General Interface Bus (GPIB, 
IEEE 488). The digital front end of both, the Series 488 as we l I as that of the Series 500 Digital Pro-
grammers, is isolated from the analog output circuits by an opti cal isolator providing up to 1000 volts of 
isolation between the digital input and the analog output circu its. 

4-2 DIGITAL FRONT-END, SERIES 488 (REFER TO FIG. 4-1) 

4-3 BUS INTERFACE Cl RCUITRY. The Kepco Series 488 Digital Programmer is connected to the General 
Interface Bus (GPIB, IEEE 488) by means of a 16 wire, passive interconnect ing cab le. The 16 signal lines on 
the bus are divided into three functional groups as follows: 

1) Eight DATA lines ca r·ry coded messages and/or data in bit-parrallel, byte-serial from a TALKER to one 
or more LISTENERS. Data flow on the bus is bi-directional and asynchronous, ensuring compatibility 
among devices w ith varing rnsponse times. Asynchronous transmission is accomplished by means of the . 
DATA BYTE TRANSFER CONTROL LINES, described in Par. 4-3(2) Normally a 7-b it ASCII Code 
(American Standard Code for Information Interchange) is used for all messages. 

2) Three DATA BYTE TRANSFER CONTROL ("Handsh ake" ) lines are used to effect the asynchronous 
transfer of all coded data bytes on the DATA lines. 

3) Five GENERAL INTERFACE MANAGEMENT lines are used to control the orderly information flow 
on the bus. The Kepco Series 488 Programmer, as a LISTENER, is concerned only w ith the ATN line 
and the IFC line. 

4-4 The BUS INTERFACE CIRCUIT, in the Kepco Series 488 Programmer implements the function of a LIS-
ENER, as defined by the IEEE 488 Standard. The three groups of bus-connected signal lines are shown on the 
left side of Fig. 4-1, while the outgoing HEX DATA and BYTE COUNT lines are shown leaving the BUS 
INTERFACE and entering the DIG ITAL PROCESSING Cl RCUITRY in the center of Fig. 4-1. 

4-5 Once the ATN (Attention) line on the GPIB goes true (low), the bus enters the command Mode. The BUS 
INTERFACE CIRCUIT of the Kepco SN 488 Programmer responds w ith the "handshake" protocol and re-
ce ives the first byte of information on the DAT A LIN ES, responding again (as on each of the fol low ing bytes) 
w ith the "handshake" protocol. If the first byte was the SN 488 Programmer address, as manually preset on 
the ADDRESS SELECT SWITCHES, the LISTEN MODE Flip-Flop is SET and the BUS INTERFACE CIR-
CUIT assumes the LADS (Listener Addressed) state. If the ATN (ATTENTION) line on the GPIB goes 
false (HIGH), the bus enters the data mode and the following (five) data bytes are accepted, by the SN 488 
(See Fig. below), converted to HEX data, and deposited in memory (RAM). After the fifth data byte is 
completed, the NFRD (Not Ready For Data) line is held true (low) until comp letion of the internal transfer 
period, after which the "handshake" protocol is completed, indicating to the bus controller that new data 
can be accepted again. The internal data transfer is described in the following paragraph. 

2 3 4 5 
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4-6 The DIGITA L DATA TR ANSFER CIRCUIT in the Kepco Series488 Programmer handles the internal data 
transfer from the BUS INTERFACE CIRCUIT to the ANALOG OU TPUT CIRCUIT. Afte r the count for the 
f ive incoming data bytes is completed , the HEX-FF counter starts a 14-bit cou nt, transmitting one bit at a 
time as foll ows: The two lower bit content of th e second byte (CONTROL CHARACTER) and the four bit 
content of the following three bytes (12-bit DATA). The first byte (CHANNEL SELECT) is immed iate ly 
processed in the CHANNEL SELECT Flip-Flop so that the subsequent data bytes are later transmitted to 
either Channel 1 or, (on Kepco 488 Programmers w ith dual channels) to Channel 2. After all fourteen data 
bits have been transfered, the HEX-FF is reset, the NRFD and NDAC lines change states, signaling to the 
GP IB "ready for new data." 

4-7 ANALOG OUTPUT CIRCUIT 

4-8 The ANALOG OUTPUT CIRCUIT is identi ca l for both the Kepco 488 Ser ies and the Kepco 500 Series of 
single channe l programmers. On these programmers , the ANALOG OUTPUT CIRCU IT is located together 
w ith the BUS INTER FACE and the DIGITAL DATA PROCESSING CIRCU IT on the common printed 
ci rcuit card. On two-channel programmers, the Channel 2 ANALOG OUTPUT CIRCUIT is located on a 
separate printed circuit card and carr ies a separate model designation (see Sect ion I ). 

4-9 The ANALOG OUTPUT CIRCU IT is isol ated from the digital front-end of the digital programmer by means 
of an OPTICAL ISOLATOR having two sec tions, one for transfer of the STROBE signal, the other for the 
serial data bits. Each transmission sequence requires the transfer of 14 bits. The sequence is initiated by the 
first STROBE, fo ll owing chann el se lect ion (see Fig. 4-1) which, transferred by the OPTO ISO LATOR , clears 
the SER IAL/PARALLEL SH I FT REG ISTERS and creates t he TRAN S A signal via the ret riggerab le MONO-
STABLE. The TRANS A signal initiates a "sample and hold" action at the OUTPUT AMP by plac ing the 
previous output state, stored in C0 , at the amplifier input via S2. The OUTPUT AMP, be ing held (by S3 ) in 
a repeater configuration, thus holds the previous sta te of the output until all 14 bits are transmi t ted. Th is 
act ion is t imed by the time constant of the MONOSTABLE until the comp letion of transm ission of the 14 
bits. At this t ime, the MONOSTABLE changes states , the AMPLIF IER CONTROL PROM commands a new 
output configuration and the output changes to the new programmed va lue. Whi le the OUTPU T AMP is 
he ld at the prev ious value, all 14 bits are strobed serially in to the SE R I AL/PARALLEL SH I FT REG ISTERS, 
and presented in parall el to the AMPLIFIER CONTROL PROM (bits 1 and2, RANGE, PO LARITY) and to 
the DAC ( 12 bits fo1· output voltage magnitude). A t the comp let ion of the transfer, the OUTPUT AMP is 
re leased from the hold mode (S1 closes, S2 , S3 open) and is set to a new output magnitude by means of the 
DAC output AMP CONTROL PROM . Th e POLARITY and RA/\IGE SELECT NETWORKS conta ins a net-
work of prec ision resistors and sol id state switches which are set by th e AMP CON T ROL PROM in response 
to the RANGE and POLAR ITY select commands. 

4-1 0 DIGITAL FRONT END, SERIES 500 (REFER TO FIG. 4-2 ) 

4- 11 BUS INTERFACE. The Kepco Series 500 Digita l Programmer is connected to the digita l data bus via its 
50 pin rear connector (PC-1 2 ). The input/output p in designations have been described in detail in Section Ill 
(see Par. 3-3). Afte1· the parallel data has been appli ed to the input of the Series 500 Programme1· it must be 
strobed-in as illustrated in the timing diagram (see Section Ill, Fig. 3-2). Foll owing the STROBE (2 µsec 
minimum) a BUSY signal is p1·esented on PC-12, indicating that the SN 500 Programme1· is in the interna l 
data transfer mode and w ill not yet accept new data. NOTE, HOWEVER, THAT THE DATA BUS IS FREE, 
IMMEDIATELY FO LL OWING THE 2 µsec. STROBE. 

4- 12 DIG IT AL DAT A TRANSFER Cl RCU IT. Once th e STROBE has been received, the SH I FT / LOAD line goes 
high and the data, which has been stored in parallel by the PARALLEL/SER IES SH IFT REG IST ERS, is 
shifted out ser ially under the control of the 16 BIT TRANSFER COUNTER, synchron ized by the CLOCK. 
Following the transfer of all 16 bits, the COUNTER and all Flip-Flops are reset by the RESET AND POWER-
ON Flip-Flop. As a result, the BUSY l ine goes low, indicating read iness to accept new data from the data bus. 
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SECTION V - ELECTRICAL PARTS LIST AND DIAGRAMS 

5·1 GENERAL 
5·2 This section contains the main schematic, the parts location diagrams, and a list of all replaceable 

electrical parts. All components are listed in alpha-numerical order of their reference designations. 
Consult your Kepco Representative for replacement of parts not listed here. 

5.3 ORDERING INFORMATION 
5-4 To order a replacement part or to inquire about parts not listed in .the parts list, address order or inquiry 

either to your authorized Kepco Sales Representative or to: 
KEPCO, INC. 
131-38 Sanford Avenue 
Flushing, New York 11352, U.S.A. 

5-5 Specify the following information for each part: 
a) Model and complete serial number of instruments. 
b) Kepco part number 
c) Circuit reference designator 
d) Description . 

5-6 To order a part not listed in the parts list, give complete description and include its function and loca-
tion . 

5-1 /5-2 



KEFJCO® REP LAC EM E T PARTS LIST 

SN 488 QUARTER RACK P.C.8. ASSEMBLY (A1) Code 05-3080 
REFERENr;E QTY. DESCRIPTION MFRS. NAME & PART NO. KEPCO REC. SPARE 

DESIGNATION SEE BOTTOM NOTE PART NO. PART QTY. 

Cl Cap ., Elect., Ax . Leads Sangamo 117-0821 
950uF,+150-10%, 15V Type 052 

C2,3 2 Cap., Elect., Ax. Leads Sangamo 117-0646 
75uF, + 75 -10%, 50V Type 556 

C4,5,6,20 4 Cap., Tantalum, Ax. Leads Sprague 117-08 15 
1 uF, 20%, 50V Type 162D 

C7,28 2 Cap., Ceram ic Disc Radio Mat. Corp. 117-0894 
0.001uF, +100 -0%, 1 KV Type B 

C8-C12, 14 Cap., Ceramic Disc Centralab 117-0860 2 
C14- C17, 0.01 uF, +80 -20%, 50V Type CK-103 
C21-C25 
C13 Cap., Elect., Ax. Leads Sangamo 117-0503 

22uF, 20%, 25V Type 556 
C18 Cap., Elect., Ax. Leads Sangamo 117-0522 

33uF, +75 -10%, 6V Type 556 
C19 Cap., Elect., Ax. Leads Mepco/E lectra 117-0918 

2.2kuF, +100 -10%, 15V Type 3050F 
C26,27 2 Cap., Ceramic Disc Radio Mat. Corp. 117-0754 

100pF, 10%, 500V Type JK 
C29 Cap., Ceramic, Disc Sprague 117-0556 

330pF, 10%, 1 KV 40C207 
C30 Cap., Ceramic Disc Centralab 117-0893 

22pF, 5%, 500V Type DTN-22 
CR1 ,2.4 3 Rectifier, Bridge General Instrument 124-0346 

200V (PIV), 1A Type W-02 
CR3,5 2 Diode, Switching , Ax. Leads American Power Devices 124-0437 

400mW, 75V 1N4148 
ICl,12 2 IC, Pos. Regulator Fairchild 250-0062 

5V, T0-200 µA78M05VC 
IC2 IC, Pos. Regulator Fairchild 250-0064 

15V, 0.5A µA785 15VC 
IC3 IC, Neg. Regulator Fairchild 250-0065 

15V, 0.5A µA79M 15AVC 
IC4 IC, Monostable Multi. Fairchi ld 250-0095 

96010, 16 Pin Dip 96010 
IC5,6 2 IC, Shift Register Texas Instrument 250-0066 

14 Pin Dip 74LS164 
IC7 IC, Prom, Amp Control AMD 250-0090 

16PinDip 250-0090 
IC8( 1) IC, DAC, 12-Bit Binary Burr-Brown 250-0078 

IC8( 2l IC, DAC, 3-Decade BCD 
DAC-80CB I 
Burr-Brown 250-0077 
DAC-80CCD 

/C9,10 2 IC, Ana log Switch Silicon ix 250-0102 
16 Pin Dip (4x SPST) DG201CJ 

IC11 IC, Op-Amp, FET Input National 250-0100 
8 Pin Dip LF35 1N 

(1) FOR MODELS SN 488- 121 AND SN 488-122 

( 2) FOR MODELS SN 488.031 AND SN 488-032 

NOTE : REPLACEMENT P_ARTS MAY BE ORDERED FROM KEPCO. INC. ORDERS SHOULD INCLUDE KEPCO PART NUMBER AND DESCRIPTION. 

PLEASE NOTE: THE MANUFACTURER'S NAME AND PART NUMBER LISTED FOR EACH ITEM ON REPLACEMENT PARTS LI STS REPRESENTS AT 5-3/ 
LEASI- ONE SOURCE FOR THAT ITEM AND IS LI STED FOR THE CONVENIENCE OF KEPCO EQU IPMENT OWNERS IN OBTA INING 
REPLACEMENT PARTS LOCALLY. WE RESERVE THE RIGHT TO USE EQUIVALENT ITEMS FROM ALTERNATE SOURCES. KEPCO, 5-4 



K EFJCO® REP LAC EM ENT PARTS L I ST 

SN 488 QUARTER RACK P.C.B. ASSEMBLY (A1) 

REFERENCE 
DESIGNATION 

IC13 

IC14 

IC15,18 

IC16,23 

IC17 

IC19,20 

IC21,22 

IC24 

IC25 

IC26 

IC27 

IC28 

IC29 

LC1 

R1 ,2,3 

R4 

R5,21 

R6,7 

RS 

R9,11,16 

R12,13 

R14,15,17,18 

R19,20 

QTY. 

2 

2 

2 

2 

3 

2 

2 

3 

2 

4 

2 

DESCRIPTION 

IC, Ouad-NAND, 2 Input 
14 Pin Dip , Open Coll. 
IC, HEX Inverter 
14 Pin Dip 
IC, Ouad-NAND, 2 Input 
14 Pin Dip 
IC, Ouad-NAND 
14 Pin Dip 
IC, Quad-OR 
14 Pin Dip 
IC, Ouad-EXNOR 
14 Pin Dip, Open Collector 
IC, Dual Flip-Flop 
16 Pin Dip 
IC, Prom, Character Decoder 
16 Pin Dip 
IC, 24-Bit RAM, Tri-State 
16PinDip 
IC, Multiplexer, 8: 1 
16PinDip 
IC, Prom Buffer Controller 
16 Pin Dip 
IC, HEX "D" Flip-Flop 
16 Pin Dip 
IC, Dual Monostable 
16 Pin Dip 
IC, Opto-Coupler 
LED Photo Transistor, 8 Pin Dip 
Res., Variable, Cermet 
100k ohm, 10%, 0.4W 
Res., Fxd, Molded 
120 ohm, 10%, 0.25W 
Res., Fxd, Molded 
180 ohm, 10%, 0.25W 
Res., Fxd, Molded 
2.2k ohm, 10%, 0.25W 
Res., Fxd, Molded 
39k ohm, 10%, 0.25W 
Res., Fxd, Molded 
10k ohm, 10%, 0.25W 
Res., Fxd, Molded 
3.9 Megohm, 5%, 0.25W 
Res., Fxd, Molded 
1kohm,10%, 0.25W 
Res., Fxd, Molded 
22k ohm, 10%, 0.25W 

MFRS. NAME & PART NO. 
SEE BOTTOM NOTE 

Texas Instrument 
SN7438N 
Fairchild 
74LS04 
Fairchild 
74LSOO 
Fairchild 
74LS08 
Fairchild 
74LS32 
Texas Instrument 
74LS266 
Fairchild 
74LS112 
AMO 
27LS09D 
Texas Instrument 
74LS189N 
Texas Instrument 
SN74S151N 
AMO 
27LS09DC 
Fairchild 
74LS174 
Texas Instrument 
96L02 
Hewlett -Packard 
HCPL2531 
Bourns 
Type 3009P 
TRW 
Type G BT-1 /4 
TRW 
Type G BT-1 /4 
TRW 
Type G BT-1 /4 
TRW 
Type GBT-1/4 
TRW 
Type G BT-1 /4 
TRW 
Type GBT-1 /4 
TRW 
Type G BT- 1 /4 
TRW 
Type G BT-1 /4 

Code 05-3080 
KEPCO 

PART NO. 

250-0061 

250-0054 

250-0053 

250-0055 

250-0069 

250-0060 

250-0091 

250-0089 

250-0092 

250-0093 

250-0097 

250-0094 

250-0073 

119-0125 

115-2399 

115-2232 

115-2385 

115-2382 

115-2469 

115-2211 

115-2634 

115-2238 

115-2458 

REC . SPARE 
PART QTY. 

NOTE : REPLACEMENT PARTS MAY BE ORDERED FROM KEPCO, INC. ORDERS SHOULD INCLUDE KEPCO PART NUMBER AND DESCRIPTION. 

PLEASE NOTE: THE MANUFACTURER'S NAME AND PART NUMBER LISTED FOR EACH ITEM ON REPLACEMENT PARTS LISTS REPRESENTS A T 
LEAST ONE SOURCE FDR THAT ITEM AND IS LISTED SOLELY FOR THE CONVENIENCE OF KEPCO EQUIPM ENT OWNERS IN OBTA INI NG 
REPLACEMENT PARTS LOCALLY. WE RESERVE THE RIGHT TO USE EQU I VALENT ITEMS FROM ALTERNATE SOURCES. KEPCO , INC. 
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KEFICCJ® REP LAC EM ENT PARTS LIST 

SN 488 QUARTER RACK P.C.B. ASSEMBLY (A 1) Code 05-3080 

REFERENGE QTY. DESCR IPTION MFRS. NAME & PA RT NO. KEPCO REC. SPA RE 
DE SI GNATION SEE BOTTOM NOTE PART ND. PART QTY. 

R22 Res., Fxd, Mo lded TRW 115-2383 
4.7k ohm, 10%, 0.25W Type G BT-1 /4 

R23 Res., Fxd , Molded TRW 115-2227 
220 ohm, 10%, 0.25W Type GBT-1/4 

RN1 Resistor Network, (2 Units) Tepro 234-0008 
9k ohm and 1kohm,1 % 234-0008 

RN2 Resistor Network, (2 Units) Tepro 234-0007 
10k ohm and 1 k ohm, 1% 234-0007 

RN3 Resistor Network, (2 Units) Tepro 234-0006 
10k ohm and 10k ohm, 1% 234-0006 

RN4 Resistor Network A llen Brad ley 234-0002 
3k/6 .2k ohms, 14 units each, 5% Type316E 

RN5 Res istor Network Sprague 234-0004 
5.6k ohm, 5%, 7 Units Type 216 

S1 Switch, 6 Pole, S.T. Grayh il l 127-0329 
12 Pin Dip Type 76B06 

TP1,3 2 Jack, Red E.F. Johnson 173-0015 
Test Point 105-752 

TP2 Jack, Black E.F. Johnson 173-0014 
Test Point 105-753 

NOTE : REPLACEMENT PARTS MAY BE ORDERED FROM KEPCO, INC. ORDERS SHOULD INCLUDE KEPCO PART NUMBER AND DESCRIPTION. 

PLEA5E NOTE : THE MANUFACTURER'S NAME AND PART NUMBER LISTED FOR EACH ITEM ON REPLACEMENT PARTS LISTS REPRESENTS AT 5-7 / 
LE ASI . ONE SOURCE FOR THAT ITEM A ND IS LI STED SOLELY FOR THE CONVENIENCE OF KEPCO EQU IPMENT OWNERS IN OBTA IN ING 
REPLACEMENT PARTS LOCALLY. WE RESERVE THE RIGHT TO USE EQU I VALENT ITEMS FROM ALTERNATE SOURCES. KEPCO, INC. 5-8 



KEPCO® REPLACEMENT PARTS LIST 

SN 488 QUARTER RACK FRONT PANEL COMPON ENTS AND CHASSIS ASS'Y. (A2 ) Code 05-3080 
REFER ENGE QTY. DESCRIPTION MFRS. NAME & PART ND. KEPCD REC . SPARE DESIGNATION SEE BOTTOM NOTE PART NO. PART QTY. 

F201 Fuse, Slow-Act ing Buss 141-0022 5 
0.2A, 250V Type MD L-2/10 

S201 Sw itch, Slide Sw itchcraft 127-0294 
115/230 Selector 46206LFH 

P201 Connector Switchcraft 143-0290 
Power Input EAC-302 

P202 Connector Jones 142-0029 
Ana log Output P-306-AB 

T201 Transformer, Power Kepco Inc. 100-2135 
100-2135 

SDS101 Switch, Paddle, Lighted Carling Switch 127-0322 
SPST, 120 VAC L TA 20 1-PB-B-R 

MISCELLAN EOUS MECHANICAL PARTS: 

N.A. Fuse Holder Littelfuse 150-0001 0 
342003 

N.A. 4 Feet, Bottom, Polyethylene Goodyear Sundries 158-0003 0 
Y, x % inch No. 1-109-4-7 

N.A. Line Cord Set Miller Electric Co. 118-0552 0 
P-2392 

N.A. Unit Cover Kepco Inc. 129-0 179 0 
129-0179 

N.A. Connector, Ana log Output Vern itron 143-0303 0 
S-330G-CC T-L 

NOTE: REPLACEMENT PARTS MAY BE ORDERED FROM KEPCO, INC. ORDERS SHOULD INCLUDE KEPCO PART NUMBER AND DESCRIPTION. 

NOTE: THE MANUFACTURER'S NAME AND PART NUMBER LISTED FOR EACH ITEM ON REPLACEMENT PARTS LISTS REPRESENTS AT 
LEAS!. ONE SOUR CE FOR THAT ITE M AND IS LI STED SOLELY FOR THE CONVEN IENCE OF KEPCO EQUIPMENT OWNERS IN OBTA IN ING 
REPLACEMENT PARTS LOCALLY. WE RESERVE THE RIGHT TO USE EQU IVALENT ITE MS FROM ALTERNATE SOURCES. KEPCO, IN C. 

5-9/ 
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KEPCO® REPLACEMENT PARTS LIST 

SN 603 (BCD ) AND SN 612 (BINARY) ADD-ON CHANNEL PCB-CARD (A3) Code 05-3080 

REFERENGE QTY. D ESC RI PTI D N MFRS. NAME & PART NO. KEPCD REC . SPARE DESIGNATION SEE BOTTOM NOT E PART NO. PART QTY. 

C301 Cap., Elect., Ax. Leads Sangamo '117-0821 
950uF,+150-10%, 15V Type 052 

C302,303 2 Cap., Elect ., Ax. Leads Sangamo 117-0646 
75uF, + 75 -10%, 50V Type 556 

C304 ,305 ,306 3 Cap., Tantalum, Ax. Leads Sprague 11 7-0815 
1uF, 20%, 50V Type 1620 

C307 Cap., Ceramic Disc Radio Mat. Corp. 117-0894 
1000pF,+100- 10%, 1KV Type B 

C308-311 8 Cap., Ceramic Disc Centra lab 117-0860 
C3 14-317 0.0 1u F, +80 -20%, 50V Type CK -103 
C3 13 Cap., Elect., Ax. Leads Sangamo 11 7-0503 

22uF, 20%, 25V Type 556 
C318 Cap., Ceramic Disc Sprague 11 7-0556 

330pF, 10%, 1 KV 40C207 
C319 Cap., Ceramic Disc Centralab 117-0893 

22pF, 5%, 500V Type DTN-22 
CR301,302 2 Rectif ier, Bridge Genera l Instrument 124-0346 

200V (PIV), 1A Type W-02 
CR303,304 2 Diode, Switch ing, Ax. Leads Amer-ican Power Devices 124-0437 

400mW, 75V 1 N4 148 
IC30 1 IC, Pos. Regulator Fairchild 250-0062 

5V, T0-220 µA78M05VC 
IC302 IC, Pos. Regulator Fairchild 250-0064 

15V, 0.5A µA78515VC 
IC303 IC, Neg. Regulator Fairchild 250-0065 

15V, 0.5A µA79M1 5AVC 
IC304 IC, Monostable Fairchild 250-0095 

16 Pin Dip 96010 
IC305,306 2 IC, Sh ift Reg ister Te xas Instruments 250-0066 

14 Pin Dip SN74 LS164 
IC307 IC, Prom Amp. Contro ller AMO 250-0090 

16 Pin Dip 250-0090 
IC308( 1) IC, DAC, 12-Bit Binary Burr-Brown 250-0078 

DAC-80CBI 
IC308( 2) IC, DAC, 3-0ecade BCD Burr-Brown 250-0077 

OAC-80CCO 
IC309,310 2 IC, Ana log Switch Si licon ix 250-0102 

16 Pin Dip DG201CJ 
IC3 11 IC, Amp li fier, FET Input National 250-0100 

8 Pin Dip LF351N 
LC30 1 IC, Opto-Coupler Hewlett-Packard 119-0125 

Photo Transistor HCPL2531 
R301,302,303 3 Res., Var iab le, Cermet Bourns 115-2399 

100k ohm, 10%, 0.4W Type 3009P 

(1) 
FOR MODELS SN 6 12 

(2) 
FOR MODELS SN 603 

NOTE: REPLACEMENT PARTS MAY BE ORDERED FROM KEPCO, I NC. ORDERS SHOULD INCLUDE KEPCO PART NUMBER AND DESCR IPT ION. 

PLEASE NOTE: THE MANUFACTURER'S NAME AND PART NUMBER LI STED FOR EACH ITEM ON REPL ACE MENT PARTS LI STS REPRESENTS AT 5- 11 / 
LEASI. ONE SOURCE FOR THAT ITEM AND IS LI STED SOLELY FOR THE CONVENIENCE OF KEPCO EQU IPMENT OWNERS IN OBTA INING 
REP LACEMENT PARTS LOCALLY. WE RESERVE TH E R IGHT TO USE EQU IVALENT ITEMS FROM ALTERNATE SOURCES. KEPCO, INC. 5-12 



REP LA EME N P AR s IST 

SN 603 (BCD ) AND SN 612 (BINARY) ADD-ON CHANN EL PCB-CARD (A3 ) Code 05-3080 
REFER ENGE QTY. DESCRIPTION MFRS. NAME & PA RT ND. KEPC D REC. SPARE 

DESIGNATION SEE BOTTOM NOTE PART ND. PART QTY . 

R304 Res., Fxd, Molded TRW 11 5-2232 
120 ohm, 10%, 0.25W Type GBT-1/4 

R305 Res., Fxd, Mo lded TRW 11 5-2385 
180 ohm, 10%, 0.25W Type GBT-1/4 

R306,307 2 Res., Fxd, Molded TRW 115-2382 
2.2k ohm, 10%, 0.25W Type GBT- 1/4 

R308 Res., Fxd, Mo lded TRW 115-2469 
39k ohm, 10%, 0.25W Type GBT-1/4 

R309,3 11 2 Res., Fxd, Molded TRW 115-22 11 
10k ohm, 10%, 0.25W Type GBT-1/4 

R3 12,3 13 2 Res., Fxd, Molded TRW 115-2634 
3.9M ohm, 5%, 0.25W Type GBT-1/4 

R314,3 15 2 Res., Fxd, Molded TRW 11 5-2238 
1 k ohm, 10%, 0.25W Type GBT-1 /4 

R316 Res., Fxd, Mo lded TRW 115-2383 
4.7k ohm, 10%, 0.25W Type GBT-1/4 

R317 Res., Fxd, Mo lded TRW 115-2227 
220 ohm, 10%, 0.25W Type GBT-1/4 

RN301 Resistor Network (2 Units) Te pro 234-0008 
9k ohm and 1k ohm, 1% 234-0008 

RN302 Resistor Network (2 Un its) Tepro 234-0007 
10k ohm and 1k ohm, 1% 234-0007 

RN303 Resistor Network (2 Units) Te pro 234-0006 
10k ohm and 10k ohm, 1 % 234-0006 

TP301,303 2 Jack, Red E.F. Johnson 173-0015 
Test Point 105-752 

TP302 Jack, Black E.F. Johnson 173-0014 
Test Po int 105-753 

NOTE : REP L ACEMENT PARTS MAY BE ORDERED FROM KEPCO, INC. ORDERS SHOULD INCLUDE KEPCO PART NUMBER A ND DESCRIP TI ON. 

PLEASE NOTE : TH E MANUFACTU RER'S NAME AND PA RT NUMBER LI STED FOR EACH ITE M ON REPLACE M ENT PARTS LI STS REPRE SENTS A T 
LEASi. ONE SOURCE FOR THAT ITEM AND IS LISTED SOLELY FOR THE CONVENIENCE OF KEPCO EQU IPMENT OWN E RS IN OBTA IN IN G 
REPLACEMENT PARTS LOCALLY . WE RESERVE T HE R IGHT TO USE EQUI VA LEN T ITEMS F ROM A LTERNATE SOURCES. KEPCO , I NC. 
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FIG . 5-2 COMPONENT LOCATION, PCB ASSEMB Ly (A 1). 
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INSTRUCTION MANUAL CORRECTION 

Please note the following corrections to the Manual Material as indicated: 

Parts List and Schematic Diagram: 

1. CHANGE: Rl2 Resistor,Fxd.,Molded 3.9M ohm, 5% ,!i;W Kepco 
To: R12 Resistor,Fxd.,Molded 1. lM ohm,5%,!i;W Kepco 

2. CHANGE: IC14 IC Hex Inverter Kepco 
To: IC14 IC Schmitt Trigger Hex Inverter Kepco 

3. ADD: C31 Cap.,Ceramic,Monoloithic O. luF,±20%,50V Kepco 
Note: "C31 has been added to Assembly Al. It is connected 
between Pins 14 and 21 of IC8". 

SN488-121/03-0281/r6 BMC 
SN488-121/12-2881/r7 C4907 
SN488-121/04-287/r9 C5820 
SN488-121/03-0488/rll C5960 
SN488-121/06-888/rl2 C5994 

11115-2634 
11115-2657 
1/250-0054 
11250-0114 

11117-096 7 

KEPCO, INC, • 131 ·38 SANFORD AVENUE• FLUSHING, N.Y. 11352 U.S.A.• (718) 461-7000 • TWX#710·582·2631 •FAX: (718) 767·1102 
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NOT ES: 
1 . RE SISTOR VALUES IN OHMS, K-:: 1Q J . M:: 10 ' . 
2. CAPAC ITOR VAL UES IN MICROFARADS. 
3. VOLTAGES ARE NOMINAL VAL UES, 

"'EA SU REO AT 115 'I AC INPUT. LC-301 CR304___.,,,, 

I rJ r- : C307 AMP CONTROi. PROM. I l C:03 

4 . JU,,,PER ON BI NARY CODED MODELS ONLY. 
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