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SECTION § — INTRODUCTION

1-1 SCOPE OF MANUAL

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

13  GENERAL DESCRIPTION

1-4 The Kepco Series SN 488 and SN BGO Digital Programmers make it possible to control the output of a
suitable power supply by means of digital input signais. The SN Programmer is used as the interface between
a digital data bus and the d-c power supply 1o be programmed, The SN programmers accept digital data from
the date bus and convert this data to an analog voltage output, which serves as the control signal input for
the d-¢ power supply {See Fig. 1-2). In response to the control signal, the d-¢ powsr supply is programmed
to the magnitude initially commanded by the data bus controlier.
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FiG. 1-2 GIGITAL POWER SUPPLY PROGRAMMING SYSTEM

1-5 There are two SN series of programmaerg:
A} Series SN b00 for data buses using parallet data transfer.

B)  Series SN 488 for the General Purpose Interface Bus (GPIE or IEEE-488). The SN 488 implements the
AHT {Acceptor Handshake} and the L1 {Listener) as well as the Listener—Only function,

MODEL NUMBER OF INPUT RESOLUTION
CHANNELS CODING
SN 488121 ONE BINARY 12 BIT
SN 488-122 TWO BINARY 12 81T
SN 488031 ONE BCD 3-0IGIT
SN 488032 TWO BCD 3-DIGIT
SN BOC-121 ONE BINARY 12 BIT
SN 500-122 TWO BINARY 12 BIT
SN 500-031 ONE BCD 3-DIGIT
SN 500032 TWO BOO $-DIGIT

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

SN4BB/SNSUC.47TS 1-1
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All SN models as listed in Table 1-1, have the following cormmon features:

Al OPTICAL ISOLATION: Digital and analoy grounds can be separated by a maximum of 1000 volts.
B} SINGLE OR DUAL CHANNEL OPERATION: SN models for single or dual control channgl operation
may be sslected. Single channel SN models may be converted to dual channel operation by the addition
of a printed circult board (See Par. 110 "ACCESSORIES {NOT SUPPLIEDY” On dual channel SN
models, each channel is complelely isolated from the other. The two channels can, therefore, drive
independeant instruments or two functions of the same instrument. On a Kepco ATE power supply, for
example, the ouiput voltage 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 mods| selects one of
the two control channels.
Ci POLARITY AND RANGE. The analog output of tne SN programmer s @ O 1o {#}10V (high range) or
0 to (£} 1V How range), Both, polarity and range are selectable via digital input commands.
0} CODING AND BESCLUTION. Al SN models are avallable with either 3-digit BCD or 12 bit binary
input coding. Resolution for 3-diait BCD isona part in 999, for 12 bit binary it is one part in 21 2=40986.
B} TIMING:
1) Data Transfer Time:
SN BOO Series:  Approximatiey 35 microseconds. NOTE: Data must be present and stable during
the STROBE pulse {2 microseconds minimum). Although the compiete transfer requires 35 micro-
seconds before the SN 500 Programmer can e strobed again, the DATA BUS can be used for
other instruments or programmers following the end of the 2 microseconds STROBE pulse.
SN 488 Seriss: Approximatiey 60 microseconds.
2} Data Transfer Rate: Determined by the data bus controlier,
DATA FORM
SN GO0 SERIES SN 488 SERIES
DATA : 12 bit DATA FORM: NCVVYV {ASCH)
RANGE, CHANNEL i : 1 bit
’ . hare: N = Channel sslect r
RANGE, CHANNEL 2 1 bit e goj?f?;ﬁgc’tgf 2
POLARITY, CHANNEL 1 ; 1bit g o chetaster
POLARITY, CHANNEL 2 1 bit C=0 POSITIVE QUTPUT, HIGH RANGCE
STROBE : 1 bit C=1 NEGATIVE GUTPUT, HIGH RANGE
CHANNEL SELECT . 1 bit C=2 POSITIVE QUTPUT, LOW RANGE
= ATV i
NOTE: Delete "RANGE, CHANNEL 2” and C=3 NEGATIVE OUTPUT, LOW RANGE
“POLARITY CHANNEL 2" for single channel VVY = Channel field as a psrcentage of full
models. scale, where ""full scale” is 210 volts in the
HIGH RANGE and *1 volt in the LOW
RANGE. Channel field range for 12 bit
binary SN numbers is 000" to “FFF” and
000" 1o 989" for BCD models,

SNABE/SMEQN-A7TE
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SPECIFICATIONS: See Table 1-2Z.

MODELS SN 488~ SN 500~
121 [ 122 1 031 | 032 1 121 1 122 | 031 082

NUMBER OF CHANNELS i 2 1 2 1 2 1 p
INPUT Hinary X A X X
CODING BCD X X X X
RESOLUTION  |—2Dit X ;X Aog X

3 Digit X X X X
OUTPUY High Range + 10V
VOLTAGE Low Range =1V
QUTPUT CURRENT + 2 mA max,
QUTPUT IMPEDANCE <0.05 chms
LINEARITY ERRCR  Oto+70°C + 1/2 LS8

] <,

TEMPERATURE ;;;;S:;ZE: — +35 PPM: C max.
COEFFICIENT g9¢ £20 pyI'C max,

Zero Low Range + 10 pVI°C max.
LOGIC INPUT TTL COMPATIBLE

BYTE SERIA

DIGITAL INPUT FORMAT BT PARALLELL PARALLEL
INTERFACE FUNCTIONS [MPLEMENTED AHT, L1 mae

Voltage H05-126V1210-280V  SELECTABLE BY SWITCH
A~ INPUT Frequency 50440 MHz

Power =12 VA

TABLE 1-2 SPECIFICATIONS, SN 500 AND SN 488 MOGELS,

ACCESSORIES (SUPPLIED):

A} A-CLINE CORD, removable.

Bl ANALOG OQUTPUT CONNECTOR, KFPCO P/N 143-0303,

C}  DIGITAL INPUT CONNECTOR, KEPCOMODEL PC-12, for SN 500 models only.
ACCESSORIES (NOT SUPPLIED):

A} KEPCO MODEL SN 812, 12 bit binary add-on channgl on a printed circuit board.
B} KEPCO MODEL SN 803, 3-digit BCD add-on channel on a printed circuit board,

NOTE: Kepco Madels SN 612 and SN 603 convert any single channel SN D00 or SN 488 to the corresponding

two-channet modsth.

Cy  CONNECTING CABLE FOR SN 4858 MODELS:

KEPCO MODEL SNG 488-1 (1 meter long} and, KEPCO MODEL SNC 488-2 (Z meter longl.

These cables connect the SN 488 models (o the GPIB bus.

D) MOUNTING HARDWARE: Both, SN 500 and SN 488 models are built in Kepco's "QUABRTER-
RACK" package. All SN models can, therefore, be mounted in any Kepco mounting accessory, which

accepts Kepco quarter-rack modeis {See Main Catalog).

SNABE/SNE00-2-2580
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THIS DRAWING IS USED FOR THE FOLLOWING MODTLS!
SH4RE -0}, SN488-032 , SN488-121, SN48B-122,
SNSO0 -0 NEQD-O32 , SN5G0- SNSOO-122,
MATERIAL .

AICHASSIS KO8 Ga SRS,

B FRONT PANEL /8 THICK ALUMINUM

C-COVERIMG 20 G4 CRS

Filse:

A- CRASSIS CADMIUM PLATE WITH CHEOMATE WASH,
B-FRONT PANELLIGHT GRAY PER FEDERAL. STD 585,
COLOR KO 26440,

C-COVERICHARCOAL, GRAY VINYL TEXTURE,
RACK MQUNTING REMOVE {4) FEET FROM BOTTOM
OF CHASSIS

L (43PLASTIC MOUNTING INSERT UNDER FEET, FOR

2-18x5/8 SELF-THREADING SCREWS,

EWETH 178 THICK MOUNTING PLATE}

CIMENSIONS IN PARENTHESIS ARE 30 MILLIMETERS
TOLERANCES!

A-BETWEEN MOUNTING HOLES ¥ 084 {0.4)
B-ALL FRONT PANEL, DIMENSIGNS TO MH-~5TD~ 59
C-ALL OTHERS DiMENSIGNS *1/32 (08
£XCEPT AS NOYED.

FIG, 1.3 MECHANICAL OUTLINE

SN4BS/SNEQ0-4778
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SECTION [ — INSTALLATION

21 UNPACKING AND INSPECTION

2-2 The Kepco SN Programmer has been inspected, tested and calibrated prior 10 packing, and is ready for
installation and cperation. Before instailation, the SN Programmers should be inspected for shipping damage,

I such damage is Tound, retain the shipping container and notify the responsible carrier,

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

@QQ

Gy

oN
OFF

[]

AC INPUT SOURCE
OMN - OFF SWITCH

FIG, 2-1 FRONT PANEL, 3N PROGRAMMER

SMNA4BB/SNS00-4778
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2-7

29
2-10

AL SOUPCE INPUT SELECTION

The Kepeo SN Programmer is normally delivered for operation on a noméha{ 1‘15.'\_)1’ _§$§au_rge'.'For’opefation
on a nominal 230V a-¢ source, procesd as follows: ' L S
1 Rernove unit cover and transfer A-C SOURCE SELECTOR 1o the 4'230" poéiti-bh See Fig. 2-3).
B
. AC SOURCE .~
el @ @ 1 SELECTOR '
REAR T201
e 4
FUSEE @ @ n
ﬁw SN PROGRAMMER, SIDE VIEW oo ‘S '
FIG. 23 A-C SQURCE VOLTAGE SELECTION
2) Exchange FUSE with one having one half the rating of the fuse used for 115V a-c service. -
3} Re-install unit cover.
COOLING ;
Power dissipating components in the SN Programmer are coaled by convection. Bottom and side panel
operings must be kept clear from obstructions 1o insure proper air circulation.
Periodic cleaning of the cabinet’s inside is recommended. If the cabinet is mounted into confined spaces
{rack instaliations, etc.) care must be taken that the surrounding temperature dogs rot exceed 0%,
INSTALLATION E
The SN Programmer may be operated on the bench or may be instatled into ahy Kepco f"éck mount, suit

22

anle for quarter-rack models. For rack mounting, the four bottom feet must be removed, and the _fouf
remaining plastic spacers plus tha self-threading screws, which formerly held the botiom feet, are used to
mount the SN Programmer into the rack mount, *

SMNABB/SN500-4778



341 GENERAL
3-2 Operation of the Kepco SN DIGITAL PROGRAMMER requires the following steps:

1} Connect the SN Programmer to the a-¢ power source (See Section 1, Par. 2-4).

SECTION HI - OPERATION

2} Connect the DIGITAL INPUT of the SN Programmer to the Data Bus {See Par.’s 3-3 to 3-8}

3} Connect the ANALOG QUTPUT of the SN Programmer to the power supply to be programmed (See
Par’s 3-8 10 3-16).

4) Establish the digital program to be transmitted via the Data Bus to the SN Programmer {See Par.'s 3-17

o 3-205.

These steps are discussed in detail in the following paragraphs.

3-3 DIGITAL INPUT DESCRIPTION, SN 500 SERIES

SMNABE/SNEA0-4778

SERIAL [NPUT =
SERIAL CUTPUT
SERIAL QUTPUT
RANGE, CH.1 —
POLARITY, CH.| ~———
RANGE,CH.2 ——
POLARITY,CH.2
—(MsB) (BIT i2
BIT 1!
i BIT
e BIT
BiT
BIT
BT
BT
JC e —— BIT
e BIT
B BIT
————— (L 58) \BIT
{OUTPUT) +5v(@ 20mé
STROBE
BUSY

o

BINARY
A

—_ g S Gt~ B P

CHAMNEL SELECT —m

SHIFT CLOTK
{CHASSIS) SHIELD —oe—

PC w2
1IN
04 |30
fe || sl
e i 70
Mo || <0
e || nf
fig || 13]]
Qis || 15(]
e ||170]
HECRIREN
fJez || 21
24 || 23(]
Ozs || 25]]
{28 ({27]]
[j30 |i29]]
(32 |i 31}
flaa 1) 330
ij3s i35
[138 |1 37f
40 |13l
flaz | 4[]
flasg |43
flas |i4as]]
Haz §4?§
50 {iasi]

ALL ODD PIN NUMBERS
{1 TO 49) ARE INTERNALLY
SHORTED AND DESIGNATED
LOGIC GROUND

FIG. 3-1 DIGITAL INPUT CONNECYTOR {(PC-12) FOR SN %00 SERIES
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33 DIGITAL INPUT DESCRIPTION (CONTDY

Al

PIN2 — SERIAL INPUT b wiRE JUMPER FOR
PIN 4 — SERIAL OUTPUT NEGATIVE LOGIC
PIN 6 — SERIAL OUTPUT

Ping 2, 4, and B serve 1o select either POSITIVE LOGIC {L=0, H=1__) by placing the jG-mpe;’ from pin 2
to pin B, or NEGATIVE LOGIC {L=1, H=0), by placing the jumper from pin 2 to pin 4. The SERTAL
OUTPUT may alsobeused for other purposes and may be synchronized by means of the SHIFT CLOCK
output.

——— WIRE JUMPER FOR
POSITIVE LOGIC (SUPPLIED)

PIN 8 - RANGE, CHANNEL 1 L= HIGH BANGE (0-10V) H= LOW RANGE {0-1V)
PIN 10 — POLARITY, CHANNEL 1 L= POSITIVE OUTPUT H= NEGATIVE OUTPUT
PIN 12 — RANGE, CHANNEL 2 L= HIGH RANGE {0-10V) H= LOW RANGE (C-1V)
PiN 14 - POLARITY, CHANNEL 2 L=POSITIVE QUTPUT H= NEGATIVE OUTPUT

All four RANGE and POLARITY selection terminations have been provided for manual preselection of
range and polarities on both channels. 1T BANGE and POLARITY are machine controlled, only pins 8
and 10 are needed, since a CHANNEL SELECTOR command is required to preselect each channel,
Note: Pin 12 should be connected to pin 8 while pin 14 should be connected to pin 10, If, however,
the application calls for fixed polarity and range, the appropriate pins can be hardwired according 1o
the requirements.

PARALLEL DATA INPUT PINS:

pins: 18 w8 20 | 22 24 ) oze | 28 | 30 { 32 | 34 36 | 38

BITS: 12 11 10 9 8 7 6 5 4 3 2 1
M5B .58

DECADE 1071 1072 1073

BCD 8 4 2 1 8 4 2 1 8 a4 2 1

PIN 40 D-C LOGIC SUPPLY OUTPUT, BV at 20mA maximum. May be used 1o connect pull-up
resistors for establishing pre-wired logic states or 1o drive external logic within the given ratings,

PIN 42—STROBE. The negative going edge of the strobe signal (H -» L} enabies the foading of the Tem-
porary Storage Registers with the data presented on the data pins. The minimum duration of STROBE
must be 2 usec.

PIN 44—BUSY {H = busy, L = not busy). This cutput delivers a statws signal to the bus. On the first
clock transition {H — L}, following the STROBE signal, the BUSY line goes high {H} and remains high
untit the first clock transition {H = L) following data transfer {epproximately 35 psec), indicating the
SN 500 is ready to accept new data.

PIN 46—~CHANNEL SELECT (H — CHANNEL 1, L= CHANNEL 2).

PIN 48-SHIFT CLOCK. This output is used to synchronize the SERIAL OUTPUT.
PIN 50--SHIELD (CHASSIS) Chassis and Case connection of the SN 500.

PINS 1 thru 49 {Odd No.'s}: LOGIC GROUND.

SNAB8/SN500-4778
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FIG. 2.2 TIMING DIAGRAM, SN 500 SERIES
34 D!GITAL.ENPU? DESCRIPTION, SN 488 SERIES
3-5 The Kepco SN 488 Series of Digital Programmers are designed to operate on the GPIB ({EEF 488) bus. Once
the programmer address is {manually) set as described below (Refer to Par. 3-8}, the SN 488 Programmer is
connected, by means of the digital input cable {Kepco Model SNQ 488-1 or -2} 1o the GPIB bus, Data rate,
input commands, and timing are determined by the GPIR bus protocol and are, therefore, not described hare
(See ANSI MC1.1--1875 or IECE 488-1975),
3-6 SETTING THE SN 488 PROGRAMMER ADDRESS. Remove the cover, and locate the Address Selector
Switch (51} on the printed circuit board (A1}, Set switch positions according to the selected address {See
Tabie 3-1}.
—ADDRESS
SELECTOR
g | F
_ 23 @ é 6 @
' @m
st
REAR
e i 50

FIG. 3-3 LOCATION OF ADDRESS SELECTOR SWITCH

NOTE: The address selector switch (S1) is a3 miniature
multipte rocker switch with positions 51-1 thru 516,

SN488/SNS00.4778 3-3
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3-4

SWITCH POSITIONS ON ADDRESS
SELECTOR SWITCH (81}

LISTEN
ASCH DECIMAL ONLY

CHARACTER ADDRESS 8- Si2 ] st.4 S5 Sh8
NOT APPLICABLE X X X X X 0
SP 0 0 G G 0 0 1
! 1 1 G 0 O 0 1
" 2 0] 1 0 0 0 1
# 3 i 1 0 0 0 1
$ 4 0 ) 1 0 0 1
% 5 1 0 1 0 0 1
& 6 o 1 1 0 0 1
' 7 1 1 1 G ¢ 1
( 8 O 0 0 1 0 1
; 9 1 0 0 1 0 1
* 10 0] 1 0 1 O 1
+ 11 1 i 0 1 0 1
. 12 0 0 1 1 0 1
o 13 1 O 1 1 0 1
. 14 G i i 1 G 1
/ 15 i 1 1 1 0 1
0 16 9] O 0 0 i 1
1 17 1 0 0 0 1 1
2 18 O 1 O 0 1 1
3 19 1 1 O 0] 1 1
4 20 0 0] 1 0 1 1
3] 21 1 0 1 G 1 1
5] 22 O 1 1 O 1 i
7 23 1 i 1 0 1 1
8 24 8] 0 0 1 1 1
9 25 1 0 0 1 1 i
26 0 H 0 1 1 1
; 27 i 1 0 1 1 1
< 28 0 0 1 1 1 1
= 29 1 4] 1 1 1 1
> 30 0 1 1 1 1 1

X =DON'T CARE
0= ON (SWITCH CLOSED!}
1= OFF (SWITCH OPEN)

PROGRAMMING NOTE:

The complete ASCH character (7-bits}

must be programmed.

TABLE 3-1 LISTENING ADDRESS SELECTION ON THE
KEPCO SN 488 SERIES

SNA488/SNS500-4778



37 INPUT FORMAT, SN 488 SERIES. Once the address of the SN 488 Programmer s set as described in
Par. 3-6, and the programmer is connected to the the GIPB bus, operation can proceed, The SN 488 Pro-
arammer requires the following commands and data sequence from the CONTROLLER:

! 2 3 4 5 6

R

E“‘i

L |

DELIMITER {OPTIONAL-SEE TEXT BELOW).

MAGNITUDE FIELD {3BYTES). DATA

CONTROL CHARACTER (1 BYTE) MCDE

CHAMNEL SELECT (1BYTE)

LISTENER ADDRESS () BYTE) COMMAND MODE

28 Once the SN 488 Programmer is addressed by the LISTENER ADDRESS command, five {B) consecutive
data bytss are needed to complets a program for one channel. Multiple charinel program instructions 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 bytecanbe a
CR {Carriage Return}, LF (Line Feed} or a ”',” (Commal. 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 ASCH characters, The five program bytes are defined as follows:

AsSCH BANGE OUTPUT
CHARACTER POLARITY
0 HIGH POSITIVE
1 HiGH NEGATIVE
Z LOW POSITIVE
3 LOwW NEGATIVE

BYTE 3,4,5: MAGNITUDE FIELD OF THE SELECTED CHANNEL
The magnitude field is coded as follows:

A} For 8CD models, the magnitude field bytes must be ASCII characters in the rangs from 0 1o 9. The
maximum magnitude fieid coding is, therefore, 999 representing an analog output voltage of {£) 10
volts or {+} 1 volt, depending on the coding for range and polarity selection,

8)  For 12 bit models, the magnitude fieid bytes must be ASCiI characiers in the range from O to 8 or
A to F. The maxirmum magnitude field coding is, therefore, FFF representing an analog output voltage
of (£} 10 volts or {2} 1 volt, depending on the coding for range and polarity selection.

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

3-10  The analog output signal of the SN programmer is terminated at the rear of the unit by means of a 6 PIN
plug (P202}, as shown in Fig. 3-4.

SR 488/SN500-100280 3.5



3-11

3-8

P202 (As seen from the rear)

OUTPUT
CHANNEL |
E 2E COMMON
T S — | jD
NOT USED
BE\ of} COMMON | cHANNEL 2
outeyut | (T 50 equipped)

FIG. 344 ANALOG QUTPUT, SN 500/3SN 488 PROGRAMMERS

The snalog output voltage from the SN Programmer serves as the control voltage for the connected power
supply. A wide variety of Kepco Power Supplies can ba controlled by the SN Programmer {Refer to
Table 3-2). As seen from the table, some Kepoco Power Supply Models can be controlled directly by the
analog voltage ocutput of the SN Programmer, while for others the SN output voltage is converted to & con-
trob current, simply by placing an appropriate resistor in serfes. On many Kepco Power Supply Models, the
output voltage and cutput current can be controlled together (by means of a two-channe! SN Programmer),
while on others only single channel controi can be excercised {Qutput Voltage or Output Current). Several
basic interconnections between Kepco Power Supplies and SN Programmers are described on the following
pages. The diagrams shown are simplified representations of Kepco Power Supplies. Coupling resistors and
control positions where chosen to produce from zere to maximum rated output voltage or current in re-
sponse 1o the SN Programmer analog outputs of 0 to 10 velt or 0 to 1 volt. The circuits may be scaled to any
desired programming voltage/power supply output ratic. Desailed information for each Kepco Power Supply
Maodel is contained in the power supply’s instruction manual.

NOTE: EITHER SIDE OF THE POWER SUPPLY QUTPUT MAY BE GROUNDED,

SN483/SNS00-4778



312

The table below {See Table 3-2) fists the major groups of Kepco programmable power suppliss, suitable for
operation with the Kepco SN Programmers, From the table, the connection reguirements ¢an be quickly
determinad. For special requirements, please consult vour Kepco Representative, or the Kepco Application
Engineering Department, Flushing, New York,

PROGHRAMMING SIGNAL FOR
FULL DUTPUT
KEPCO CONNECTIONS REQUIRED
MODEL VOLTAGE CURRENTY VOLTAGE CURRENT
GRCUP CONTROL. CONTRGCL. CONTROL CONTROL
* oapHil? 05V 01V DIRECT CONNECTIONS
ATED) 010V 0-1v DIRECT CONNECTIONS
¥ opHKD 0-1 mA 0—1v See FIG, 3-5 See FI1G. 3-7
BOP 0—1mA 0—1V/0—-0.5v (3] See FIG. 3-5 See FIG. 36
BOP HIGH 010V 0--10V DIRECT CONNECTIONS
VOLTAGE!
cc NA. 0—1mA N.A. See FIG. 3-6
CCr 0—1 mA 0—-1 mA See FIG. 3-5 See FIG. 3-6
JQE 01 mA 0-1V/0-0.5v 2} See FIG. 3.5 See FIG. 3-6
JMH? 0—1mA 0—1V/0--0.5v (3] See FI1G. 35 See FIG, 3-7
OPS—1,1| 0-1 mA 01V See FiG. 3-5 See FIG. 3-6
OPS—{1l to 01 mA 0—1V/0--0.5v (3} See FIG. 3.5 See FIG. 3-7
Vil )
* OPS-x (1) 0—1 mA 0 1V/0-0.5v 13! See FI1G. 3.5 See FIG. 3-7
* opPs X3l 01 mA 01V See FIG. 3-5 See FIG. 3-7
PAT 0—1 mA 0-1V See FIG, 35 See FIG. 3-6
PCX 01 ma 01V See FIG. 3-b See FIG, 3-8
PRV 0—1 mA G—1V See FIG. 35 See FIG. 3-7
N.A. — NOT APPLICABLE.
) _ SIMULTANEQUS VOLTAGE/CURRENT CONTROL POSSIBLE.
2} _ MODELS WITH OUTPUT CURRENT TO 5 AMPERES: 1V.
— MODELS WiTH QUTPUT CURRENT 5 A AND GREATER: 0.5V,
¥~ FORALL UNITS OVER 1000 VOLTS, THE POSITIVE QUTPUT TERMINAL MUST
BE GROUNDED.
TABLE 3-2 KEPCO PROGRAMMABLE POWER SUPPLIES AND THEIR
PROGRAMMING SIGNAL AND CONMECTION REQUIREMENTS.
37
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313 OUTPUT VOLTAGE CONTROL. Many Kepco Power Supplies require a d-c control current of 0 to 1 mA
for zero o maximum cuiput in the voltage mode. This requirement is readily satisfied by connecting a series
rasistance of 10k ohm as shown in Fig. 3-B. THE BESISTOR SHOULD BE LOCATED AS CLLOSE TO THE
POWER SUPPLY “NULL JUNCTION TERMINAL AS POSSIBLE.
& = B an
e Eb g‘} “VOLTAGE Q( LSENEE
QUTPRYT e CONTROL 4 ié‘" ﬁ—j\r{-}ouwur
SET TO MAXIMURS !
P22 oyreyr cnammss, | AGK ULl 4CT, o ckunes PosThion) | uNRES. e k
e ] Lo RERIOVE
QJE}\@MM@N CHANMEL | X Qﬂw LENE - W) PASS~ L
i : T
5] o] T YA o
u ! i . ERROW SIGNAL © Y
sl & ' : AMPLIFIER QPE Y
[ efl gﬂESEST{)R SENSING
! 3 LINKS
SN -PROGRAMMER | £ REF. !
. i T SOURGCE KEPCO POWER SUPPLY @("}OWP”T
¥ m- P {EQUIVALENT DIAGRAM) U7 4y sense
% _ 27

FIG. 3-8 OUTPUT VOLTAGE CONTRGL WITH A TYPICAL KEPCC
POWER SUPPLY AND THE SN PROGRAMMER

3-14  Certain precautions snould be observed when making the interconnection between the KEPCO SN PRO-
GRAMMER and the powsr supply:
I The wiring from the programmer output to the power supply input should be tightly twisted and
shielded 1o protect against static and magnetic “pick-up™.
Z The wiring from the programmer output 1o the power supply inpui should be as shorl as possible if
the series resistor (Ry= 10k ohm} is used as shown. {1 the input leads must be longer than a few inches,
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.
3-1h  OUTPUT CURRENT CONTROL. Kepco Power Supplies designed as current stabilizers {CC and CCP groups
for example) as well as many Kepeo voltage stabilizers connected for external current sensing and control
may be controlied by the method shiown previously for output voltage control (See Par, 3-13}. The iilustration
below {See Fig. 3-6} shows both cases. The component shown with dashed lines are added for current
control with a voltage stabilized power supoly. The previous remarks on interconnecting precautions (See
Par. 3-14) are equally valid in this case,
EXT. T COMT .
[ e e o e o e o 0 EAT. CURREWT COWTROL (SET 7O MAK, VALUEY -
Ryg
i s - e - i o i
B - { |
% | Rae 5
ANALOD }M{
BUTPUT L R cuRRENT l\ (-}OUTPUT |
PEOP 0-I0V gy N "~ (seT 70 WA vaLuge) I = i
s QUTPUT CHANNEL, i 10K NULL 9T \\ ' UMRES. OO i
§ REMOVE
Tzl % o e | (v |
COMMON CHANNEL 1 FASS- L
;J;g} 4[5 : e ELEMENT a i
g 1 Lles ERROR $i6. ! A i
sf} ef} | ? RESISTON Alep. b ;
i ;
SM-PROGRAMMER | E 'fi__% REF E
. i § 7 SOURCE KEPCO POWER SUPPLY |
£ e ; : {EQUIVALENT DIAGRAM]
; ,é COBMON

|

ncesn

e

s s

FIG. 3-6 GUTPUT 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 LINES].
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COMBINED DUTPUT VOLTAGE/QUTPUT CURRENT CONTROL. For Kepeo Power Supphies so iden-

rfied in Table 3-3, a two-channel SN PROCRAMMER may be used to control veltage and current output
together, as shown in Fig. 3-7,

w

ANALOG
QUTPUT

P202

OUTPUT CHANNEL |/ JOK

2l
5[] 4f]

COmMMON 1 JO-I0V

SRGD\

L COMMON 2
T—OUTPUT CHANNEL 2
O~V

SN~PROGRAMMER I

-

Ryc g yOLTAGE CONTROL

Ry ]
ERROR
E SIGNAL
RESISTOR AMPLIFIER
To LIMIT
AM’ A

REMOVE
LINK

KEPCO POWER SUPPLY

{(EQUIVALENT DIAGRAM)

{~) SENSE
Y(SET TO MAX, VALUE}
: LA {~) QUTPUT
UNREG. DC
PASS- L
ELEMENT b
A
o
IoLIMIT
AMP.
Ry AHOUTPUT
(+ISENSE

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

ud

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.

SOME CODING EXAMPLES
SN BOO-BCD MODELS. Examople: The cutput voltage of a Kepco Model JOE 100-1M is 1o be controlled in

the range from zero to B0 volits by means of a Kepco Model SN 500-031 Digital Programmer.

Al

S E R

According to Table 3-2, the interconnections hetween the SN programmer and the JOE are shown in

Fig. 3-B. The relevant terminal numbers on the JOE rear barrier strip can be found in the Operating
Section of the JOE manual.

Reviewing the SN 500 input description (Par. 3-3} and the requirements of our example, wa proceed

as Tollows:

Selecting positive togic, a wire Iumper is connected between ping 2 and 6 on the SN 500 DIGITAL

Since we need the positive, high range ouipu! from the SN 500 {0 to +10 volts), pins 8 and 10

must he cennected to logic ground (or permanant LOW must be transmitted by the controlier).

Since the SN HO0-031 15 a single channe! model no connection is reguired to pin 48: Interval pull-

up resistor connects pin 46 to +HY (logic high, or a permanent MHICH must be transmitied by the

11
INPUT CONNECTOR (PC121,
2
3
contrailer).
4)

Now the STROBE (Pins 42 on PC-17) and the BUSY line (Pin 44 on PC-12) as well as the PAR-

ALLEL DATA INPUT PINS (Fins 16 1o 38 on PC-12) are wired to the data bus and operation can

procead.

The desired output voltage levels sre coded according 1o the paraliel data input description given in
Par 3-3C. A few exemples are given in the table below ("FULL SCALE" or "ES”, in our example, is
the maximum JOE output voltage = 100V, produced from the SN 500 analog cutput of 10 velts).

2004778




PC.12 PINS: 6 L 3 ] 207 22 | 24 § 26 ] 28} 30| 32 | 34 | 36} 38
DECADE 1t 1072 103

BCD 8 4 2 | 1 | s 4 2 1 8 4 2§ 1
FS-1 LS i 11 1 1 1 1 1 1 1 1 )4
12 FS 0 1 0 3 0 5 o o 1 o | o 040"
oV+ 1188 0 0 0 o | o ) 0 o 1o 0 o | 1

0 VOLTS 0 0 P 0 o 0 o 0 o | ofo

TABLE 3-3 CODING EXAMPLES, SN 500 BCD MODELS

-To calculate the BCD coding for any intermediate power supply output voltage, the following
axpressions can be used:

999 _ Epmax. oo x = |NTEGER [900x _Co

X By £ max.
Where: 999 = Full Scale BCD Code
X = BCD Code for Intermediate Power Supply Output Voltage (E,)
Eg max. = Maximum Power Supply Voltage
Eo = Required Intermediate Power Supply Cutput Voltage

I, for example, 40 volts output are required, the BCD code is:
_ o 40 \
X =INTEGER} 999 x =399 (ar 4008,
100

SN BOC 12 BIT BINARY MODELS. Except for the output level coding, atl other commaents, made on the
SN 500 BCD madels apply {See Par. 3-17A thru B). The desired output voltage levels for the 12 bit binary
models are coded according to the paraliel data input description given in Par. 3-3C. A few examples are
presented in the table below {["FULL SCALE" or “FS” is the maximum output voltage of the power supply,
produced from the maximum analog cutput of the SN 800 {10 voits).

PC12PINS: | 16 | 18 | 20 122 | 24 | 28 | 28 | 30 | 32 | 34 | 3 |3
BITS 12 11 {10 |9 8 7 8 5 4 3 2 |1
MSE LSB
VALUE 2t p 2y 2 g2t 2ty 2% 27 2By o F ) 210 priligai2
FS.1 LSB 1 1 1 b 1 1 1 1 1 i 1 1o
3/4 F5 1 3 o o o o a 0 0 0 o {o
1/2 FS 1 o { o lo o 0 0 0 0 o o |o
1/4 ES 0 3 g 1o o 0 0 0 0 ) o |o
g VOLTS o 0 o |o 0 0 0 0 0 ) o o

TABLE 3-4 CODING EXAMPLES, 8N 500 BINARY MODELS
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To calculate the binary coding for any intermediate power supply output voltage, the foliowing
expressions can be used:

FEE o Eomax. o= NTEGER [FFF x _fo__

X Eqn Eo max.
Whare: FFF = Full Scale Binary Code (HEXADECIMAL or BASE 18)
X = Binary Code (HEX) for intermediate Power Supply Voltage
Epmax. = Maximum Power Supply Voltage
Eg = Reguired {ntermediate Power Supply Voliage

if, for exampie, 10 volis are required from a 50 volt power suppéy, the binary code is:

FPPie . 209650 50w INTEGER) - 99610 _ 819.2,, =333,
X6 X0 10 5

SN 488 BCD MODELS. Example: The output voltage and the outputcurrent of a Kepco Model ATE B5-2M

10 code the five required consecutive instruction bytes as follows:

| 2 3 4 8

MAGNITUDE
FIELD

CONTROL —
CHARACTER

CHANNEL
SELECT

BYTE 1: Code ASCI1 17, for VOLTAGE CONTROL.
Code ASCH 727, for CURRENT CONTRHROL.

BYTE 2: Code ASCH 70", when OQPERATING ON CHANNEL 1 (0 to +10V).
Code ASCH 72", when OPERATING ON CHANNEL 2 {0 1o +1V}.

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

A} According to Table 3-2, the interconnections between the SN Programmaer 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 ATE rear programming connecior {Refer to Section 11 of your ATE
Instruction Manual).

B) Reviewing the SN 488 input description (Par. 3-8) and the requirements of cur example, we proceed

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

999/X = E, max./E,

Where: 496 = Full Scale BCD Code
X = BCD Code for Reguired Output Voltage (B}
Ep max. = Maximum Power Supply Output Voltage
Eo = Required Output Voltage

SNABB/SNS00-4778



For the ATE 55--2ZM in the example given, the coding for an output of 30 volts would be;
55 999 5 (INTEGER] = 544 (or 545).
30 X

Bytes 3, 4, B would therefore be coded (ASCI) b45.

C)  To calculate the Channel 2 {current) Magnitude Field, calculate the required coding using the ex-
Qression

9489/ = i max /i,

Where: 999 Full Scale BCD Code
X BCD Code for Reguired Cutput Current
lg max. = Maximum Power Supply Output Current
Required Output Current

i

4

]
‘0
For the exarmple givén, the coding for an output current of 0.6 Ampere would be;
2/05 =999/X, X (INTEGER)} = 249 (or 250)

Bytes 3, 4, b would therefore be coded (ASCH 260,

V‘ 321 SN 488 12 BIT BINARY MODELS. Except for the MAGNITUDE FIELD CODING {BYTES 3, 4, 5} all
other comments made about the SN 488 BCD models apply (See Par. 3-18A thru B). The desired output
levels for the 12 bit binary modsls are coded using the expression:

FFfis _ FoMeX kor the Qutput Voltage Field

X1e Eo
AND
FFFig - fg max. For the Qutput Current Ficld
Xig o
Whare: FFFie = Full Scale Binary Code (HEX)
X1ig = Binary Code (HEX) for Required Output (Eg or 1)
Eo ln = Reqguired Cutput Quantity

B max., lg max. = Maximum Powser Supply Output Guantities

A} For the given example parameters, the coding for an output voltage of 12 velts would be:

FPPas 409980 55 o UNTEGER) - 20%10 _ g4, = 376,

[

X16 %10 12 4.58

Bytes 3, 4, b would therefore be coded (ASCH) 37E.

B} For the given example parameters, the coding for an output current of 1.5 Ampere would be:

FPPae . 899810 2 ., (INTEGER) . 2998 _3080,, = €08, 4

X 16 X1g 1.5 1.33
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SYSTEM CALIBRATION

ACCURACY. The digital power supply programming system, consisting of a controller or computer, the SN
Digital Programmer, and the power supply to be programmed, must be carefully calibrated if optimum
accuracy is expected.

WARNING [}

iF MEASUREMENTS AMD/OR CALIBRATIONS ARE PERFORMED WITH THE POWER SUPPLY TO BE
PROGRAMMED CONNECTED TO THE SN PROGRAMMER, STANDARD HIGH-VOLTAGE PRE-
CAUTIONS MUST BE EXERCISED IF THE ANALOG COMMON OF THE PROGRAMMING SYSTEM IS
OPERATED UNGROUNDED (FLOATING).

RESOLUTION. Since the SN Programmer is capable of resolving voitage steps in the order of magnitude of
the output ripple of the power supply, the importance of carefully shielded leads from the analog output of
the SN Programmer 1o the input of the power supply cannot be overstated. Perhaps just as important are the
use of short twisted wires, from the power supply ouiput terminals to the ioad. The power supply output
ripple, especially in the current mode of operation, must be held as low as possible by the use of a goed
analog ground.

POWER SUPPLY CALIBRATICN. Before connecting the power supply to be programmed to the digital
programming system, its ""zero output for zero input” should be carefully calibrated as described in the
power supply instruction manual.

SN PROGRAMMER CALIBRATION. All Kepco SN Programmers are factory calibrated and system tested
before delivery to the customer. 1T re-calibration should be required, the foliowing procedure can be used:

Al BQUPMENT REQUIRED:

1) SYSTEM CONTROLLER

2} D-C VOLTMETER, 0-10 volts, minimum accuracy = 3.1%, minimum input impedance 1000 ohms
per volt (M),

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

FOR THE CALIBRATION SET-UP, P
T e e L \—_——\—’n
AMP, ZERO— RI E &) Ri = AMP. ZERO
DAC ZERO—R2 @ [ B] R2- DAC ZERO
DAC F5—R3 ©|R®3 DAC Fs
COMMON-~TPI g " 0) TPH-COMMON
=
AME OUTPUT~TP2 [G | G} TP2~AMP. QUTPUT
DAC OUTPUT-TP3 (G [ O] TPE-DAC OUTPUT
o A
CHANNEL 2 CHANNEL
PARTIAL TOP VIEW
SN~ PROGRAMBMER

SE

= AT L
FRONT \ ’

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

B}  Refer to Fig. 3-8 for the location of TEST PGINTS and CALIBRATION CONTROLS. Proceed as dir-
ected on the FLOW-CHART, Fig. 3-© and Fig. 3-10,
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CONNECT M1 {—) TO TP1-CHANNEL 1
CONNECT M1 {(+) TO TP3-CHANNEL 1
TRANSMIT “ZERO GUTPUT” CHANNEL 1

DOES M1 READ
ZERQ?

ADJUST R2-CHANNEL 1
UNTIL M1 READS "“"ZERO"

MOVE M1 {+) TO TP2-CHANNEL 1

DOES M1 READ
ZERO?

ADJUST RT-CHANNEL 1
UNTIL M1 READS “ZERO"

MOVE M1 {—-} TO TP1.CHANNEL 2
MOVE M1 (+} TO TP3-CHANNEL 2
TRANSMIT "ZERGC OUTPUT” CHANNEL 2

DOES M1 READ
ZERO?

ADJUST RZ-CHANNEL 2
UNTIL M1 READS “ZERQ"

MOVE M1 {+) TO TP2-CHANNEL 2

{ % Y60 TO PART

FG. » CALIBRATION FLOW-CHART, PART {

SNABB/SNGSDD-4778



SR AR ORI EAA GTTH

“"BOES M1 READ
ZERO?

TUNTIL M1 READS ZERO

ADJUST R1-CHANNEL 2

LEAVE Mt CONNECTED AS BEFORE
TRANSMIT: “{+) FULL SCALE QUTPUT,
HIGH-RANGE-CHANNEL 27

“BOES M1 READ ™

ADJUST R3-CHANNEL 2

TUNTIL M1 READS 10 VOLTS

CONNECT M1 {—) TO TP1-CHANNEL 1
CONNECT M1 (+) TO TP2-CHANNEL 1
TRANSMIT: "(+) FULL SCALE QUTPUT,
HIGH-RANGE-CHANNEL 1"

“DOES M1 READ
10 VOLT?

ADJUST R3CHANNEL 1
UNTIL M1 READS 10 VOLTS

F1G. 3-10 CALIBRATION FLOW-CHART, PART #i
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SECTION IV — THEORY OF OPERATION

GEMERAL

The Keoco Series 488 and Series B0O0 Digital Programmers are self-powered interface devices, operating
between a digital controlier and a programmable d-c power supply, enabling the latter to change 115 output
in response to digital code from the controller. The difference between the Series 488 and Series b0 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 sccepis serial data and is compatible with the General Interface Bus (GFPIB,
{EEE 488). The digital front end of both, the Series 488 as well as that of the Series 500 Digital Pro-
grammars, is isolated from the analog output civcuits by an optical isolator providing up to 1000 voits of
isolation between the digital input and the analog output circuits.

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

BUS INTERFACE CIRCUITRY. The Kepco Series 488 Digital Programmer s connected to the General
interface Bus [GPIB, |EEE 488) by means of a 18 wire, passive interconnecting cable. The 16 signal lines on
the bus are divided into three functional groups as follows:

1) Eight DATA fines carry coded messages and/or data in bit-parralisl, byteserial from a TALKER to one
or more LISTENERS. Data flow on the bus is bi-directional and asynchronous, ensuring compatibility
among devices with varing response timaes. Asynchronous transmission is accomplished by means of the
DATA BYTE TRANSFER CONTROL LINES, described in Par. 4-3{2). Normally a 7-bit ASCl! Code
{American Standard Code for Information Interchange) is used for all messagss.

2} Three DATA BYTE TRANSFER CONTROL {"Handshake”) 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 with the ATN line
and the |FC line.

The BUS INTERFACE CIRCULT, in the Kepco Series 488 Programmer implements the function of a LIS-
ENER, as defined by the |EEE 488 Standard. The three groups of bus-connected signal lines are shown on the
left side of Fig. 41, while the outgoing HEX DATA and BYTE COUNT lines are shown leaving the BUS
INTERFACE and entering the DIGITAL PROCESSING CIRCUITRY in the center of Fig. 4-1.

Once the ATN {Attention) line on the GPIB goes trug {low}, the bus enters the command Mode, The BUS
INTERFACE CIRCUIT of the Kepco SN 488 Programmer responds with the “'handshake’ protocol and re-
ceives the firstbyte of information on the DATA LINES, responding again {as on each of the following bytes}
with the "handshake” protocol, If the first byte was the SN 488 Programmer address, as manually preset on
the ADDRESS SELEGT SWITCHES, the LISTEN MODE Flip-Fiop is SET and the BUS INTERFACE CIR-
CUIT assumes the LADS {Listener Addrassed) 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 MEX dala, and deposited in memory (RAM). After the fifth data byte is
completed, the NFRD (Not Ready For Data) line is held true {fow} untit completion of the internal transfer
period, after which the "nhandshake” 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 % 8

CHANNEL FIELD

CONTROL CHARACTER

CHANNEL BELECT
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The DIGITAL DATA TRANSFER CIRCUIT in the Kepco Series 483 Programmer handles the internal data
transfer from the BUS INTERFACE CIRCUIT 1o the ANALOG OUTPUT CIRCUIT. After the count for the
five Incoming data bytes is completed, the HEX-FF counter starts a 14-bit count, transmitting one bit at a
time as follows: The two lower bit content of the second byte (CONTROL CHARACTER] and the four bit
content of the following three bytes {12-Lit DATA). The first byte (CHANNEL SELECT) is immediately
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 with dual channels! 1o Channel 2. After all fourteen data
Bits have been transfered, the MEX-FF is reset, the NRFD and NDAC lings change states, signaling to the
GFPIB "ready for new data.”

ANALOG QUTPUT CIRCUIT

The ANALGG OQUTPUT CIRCUIT is identical for both the Kepco 488 Series and the Kepco BOO Serjes of
single channel programmers, On these programmers, the ANALOG OUTPUT CIRCUIT is located together
with the BUS INTERFACE and the DIGITAL DATA PROCESSING CIRCUIT on the commaon printed
circuit card. On two-channel programmers, the Channel 2 ANALOG QUTPUT CIRCUIT is iocated on a
separate printed circuit card and carries a separate model designation (see Section 1),

The ANALOG QUTPUT CIRCUIT is isolated from the digital front-end of the digital programmer by means
of an OPTICAL ISOLATOR having two sections, one for transfer of the STROBE signal, the other for the
serial data bits. Each transmission sequence reguires the transfer of 14 bits. The sequence is inidated by the
first STROBE, folowing channel selection (see Fig. 4-1) which, transferred by the OPTO ISOLATOR, clears
the SERIAL/PARALLEL SHIFT REGISTERS and creatss the TRANS A signal via the retriggerable MONO-
STABLE. The TRANS A signal initiates a “sample and hold" action at the OUTPUT AMP by placing the
previous output state, stored in Cg. 8t the amplifier input via 52. The QUTPUT AMP, being heid {by 53] in
a repeater configuration, thus holds the previous state of the output untit all 14 bits are transmitted, This
action is timed by the time constant of the MONOSTABLE until the completion of transmission of the 14
bits. At this thme, the MONOSTABLE changes states, the AMPLIFIER CONTROL PROM commands a new
ouiput configuration and the output changes to the new programmed value. White the QUTPUT AMP is
held a1 the previous value, ali 14 bits are strobad serially into the SERIAL/PARALLEL SHIFT REGISTERS,
and presented in parallel to the AMPLIFIER CONTROL PROM (bits 1 and 2, RANGE, POLARITY) and 10
the DAC (12 bits for cutput voltage magnitude). At the completion of the transfer, the DUTPUT AMP is
reteased from the hold mode {51 cioses, 52, $3 open} and is set 10 a new output magnitude by means of the
OAC output AMP CONTROL PROM, The POLARITY and RANGE SELECT NETWORKS contains a net-
work of precision resistors and solid state switches which are set by the AMP CONTROL PROM in response
10 the RANGE and POLARITY select commands.

DIGITAL FRONT END, SERIES 500 (REFER TO FIG. 4.2}

BUS INTERFACE. The Kepco Series b0O0Q Dighal Programmer is conngcted to the digital data bus via its
50 pin rear connector {PC-12), The input/output pin designations have been described in detail in Section 11
{see Par. 3.3). After the parallel data has been applied to the input of the Series 500 Programmer it must be
strobed-in as iHustrated in the timing diagram (see Section ill, Fig. 3-2}. Following the STROBE (2 usec,
minimum} a BUSY signal is presented on PC-12, indicating that the SN 500 Programmer is in the internal
data transfer mode and will not vet accept new dala. NOTE, HOWFVER, THAT THE DATA BUS IS FREE,

IMEDIATELY FOLLOWING THE 2 usec. STROBE.

DIGITAL DATA TRANSFER CIRCUIT. Once the STRUBE has been received, the SHIFT/LOAD line goes
high and the data, which has been stored in parallel by the PARALLEL/SERIES SHIFT REGISTERS, is
shifted out serially under the control of the 16 BIT TRANSFER COUNTER, synchronized by the CLLOCK.
Following the transfer of all 16 bits, the COUNTER and all Flip-Flops are reset by the RESET AND POWER-
ON Flin-Flop, As a result, the BUSY line goes low, indicating readiness to accept new data from the data bus.

SN 488/SM500-4778
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