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PS 5010 Reference Guide

SECTION 1

OPERATING INSTRUCTIONS

Controls, Connectors and Indicators

{See Fig. 1-1)

The PS 5010 TEKTRONIX Programmable Power
Supply has two modes of operation. In the entry
mode a supply is selected ang the voltage and current
iimits for that supply can be changed. In this mode,
the selected supply’s display is bright and the others
are dim.

In the operating mode all displays are bright. The
voltage fimit is dispfayed when a supply is in constant
voitage mode. Likewise, the display indicates the cur-
rent limit value if the supply is in the constant current
mode.

The actuat operating mode, constant voltage or
constant current, is determined by the limit values and -
toad impedances. For more detailed information on
cperational modes and display functions, see the Op-
erating Instructions section in the PS 5010 Instruction
masnual.
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SECTION 2

PROGRAMMING

Introduction

The TEKTRONIX PS 5010 Programmable Power
Supply is the source of a positive and negative float-
ing voitage as well as a nominal +5 V ground
referenced fogic supply voitage. Alf supplies can be
programmed for voitage or current from the front pan-
el or via the GPIB in accordance with |IEEE Siandard
488-1978 {see Table 2-1),

Table 241
IEEE 488 INTERFACE FUNCTION SUBSETS
Function Subset

Source Handshake S

Acceptor Handshake AH1

Basic Talker 16

Basic Listenar i4 -
Service Request SRt :
Remote-Local RL1 s
Parallel Pail ’ PPO K
Device Clear DCL P
Device Trigger DT i
Controfier co '
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inierfacé Commands

All PS 5010 functions are programmabie via high
level commands sent over the General Purpose inter-
face Bus (GPIB). See Fig. 2-1. The PS 5010 GPIB
address and message terminator may be set by
qualified service personnel, Refer quaiified service
personnet to the Maintenance section of the instruc-.
tiors manual, The PS 5010 is shipped with the GPiB
address set to decimal 22 with £0! as message
terminator.

VNEG VNEG? -
INEG INEGT

{ vPOS VPOS?
\ 1POS IPOS?
VTRA:
ITHA -
VLOG VLOG?
LOG HOG?
GENERAL
ON- DT SET
FS0UT OFF 0T OFF
FSOUT? bT?
LSOUT ON ERR?
LSOUT OFF INET
LSEUT? CRION.
OuT ON- LRI OFF
OUT OFF LA?
NRLON:
HREOFF |
NRI?
PREON-
PRLOFF
PR
REG?
nes
ROS OFF |
i)
3402-3 Test b

Fig. 2-1. Bus commands and relationship 1o the
front panel.
8
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Command Format

Each command consists of a header, usuaily fol-
fowed by an aipha or numeric argument.

Examples:

VPOS 3.5
RQS ON
SET?

Send aill commands with a space between the header
and argument. Additional formatting characters (CR,
LF, and SP) may be added between the space and the
argument,

Argument Format

The PS 5010 accepts the following numeric argu-
ments -<numbers>.
= Signed or unsigned integers, including zero.
Unsigned integers are interpreted to be posi-
tive. Examples: +1, 2, 3, —1, —10.

Signed or unsigned decimal numbers. Unsigned
decimals are interpreted to be positive. Leading

zeros may be deleted. Examples: - 3.2, -+5.0,
- 1.2, .8,287.

Numbers expressed in scientific notation. Ex-.
amples: +1.0E-2, —1.E+1, 0.E+6.
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The PS 5010 sends a decimal number for query'
responses. (Error messages are integers.}

Alpha arguments must be sent as listed in the
command list.

Delimiters

The foliowing message cefimiters are used to
puactuate commands to the PS 5010:

Delimiter Placement
< space> After header
< semicolon> After message unit
{command)
Examples:
VPOS 10;
VPOS3?

IPOS  60; VPOS 10; OUT ON;

Table 2-2
PS 5010 COMMANDS BY FUNCTION

instrument Commands

ILOG 2.3
ILOG? _
VLOG 5.1 -
VLOG?

INEG 4
INEG?
VYNEG 267
VNEG?

10
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IPOS.3
{POS?
VPOS 3.2
VPOS?

ITRA .35
VTRA 18.1

Input Output Commands

CUT ON
OUT OFF
ouT?

FSOUT ON -
FSOUT OFF
FSOUT?

LS0UT ON
LeCUT OFF
LSCUT? i

Instrument Status Commands

REG?

LRI ON
LRI OFF
LR#?

NRON
NRI OFF
NRI?

REV SEP 1983
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12

PRI ON
PRI GFF
PRE?

RQS ON
RQS OFF
RQOS7
USER ON

USER OFF
USER?

System Commands
DT SET.
LT OFF
oT?
ERR?
iD?
INET
SET7?

TEST




Figo
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Table 2-3
PS 5010 COMMANDS AND DESCRIPTIONS
Header  Argument Pescription

OT SET instrumeni waits for GET to
update settings.

DT OFF Instrument updates without
GET message. i

DT? ‘_ Retums DT SET; or DT
OFF;

£RRY Returns error code for most
recent event reported by
serial poll when RQS is ON,
With RQS OFF, it relumns

g

%ﬂ the highest priority status,
i FSOUT ON Connacts floating supplies
pos -

%

2

ol §

to output terminals.
FSQUY  OFF

F3OUT? Returns FSOUT ON; or
FSOUT OFF;

1D? Returns 1D TEK/PS5010,
V¥79.1 FXX with XX the
firmware version.

ILOG <rmimbers> Sets the logic supply current _
fEmit.

LOG? : Returns ILOG <number>;

INEG <number> Sets the negative floating

supply current Emit.

13
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INEG? Returns INEG <number>;

INIT Resets instrument settings
to the power on state (see
Table 2-4).

POSs <number> Sets the positive floating
suppty-current fimit

IPOS? Retumns IPOS <number:>>;

ITRA <number> Sets both the positive ana

negative floating supplies
cufrent fimits,

LRi ON Enables the logic supply reg-

uiation interrupt.

LAl OFF

LRI? - Returns LRI ON; or LR
OFF;

LSCUT ON Connects the logic supply to
the output terminals.

LSOUT  OFF

LSOUT? Returns LSQUT ON; or
LSOUT OFF;.

NR{ ON Enables the negative float-

©oing supply regulation -

interrupt.

NARI OFF

NRI7? Returns NRI ON; or NRI
OFF;.

ouT ON Connects  aif supplies to

their output terminais.

14 @




ouT
ouT?
PR

PRI
PRI?

REG?

RGS
RQS
RQS?

SET?

TEST

USER

OFF

ON

QFF

ON

OFF

CN

P8 5019-—Programming

Returns FSOUT ON; or
FSCOUT OFF: and LSOQUT
ON; or LSOUT OFF;.

Enables the pesitive floating
supply regulation interrupt.

Returns PRI ON; or PAI]
OFF;.

Returns REG < number>,
<number>, <number> .
Sequence is neg,pos,logic.
Numbers are 1==voltage,
2=current, 3=unregulated.

Enabies instrument to gen-
srate service requests.

Disables ail service
requests.

Returns RQS ON; or RQS
QFF;.

Returns alf instrument
settings that can be
queried {see Table 2-4).

Returns 0 or error code cor-
responding to ROM with a
checksum error.

Enables SRQ-when INST D
button. is pressed.

15




USER OFF

USER? Returns USER ON: or
' USER OFF.,

VLOG <number> Seats logic  suppfy voltage
limit.

VLOG? Returns vi oG
<numbers ;.

VNEG =humber= Sets negative floating
Supply voltage limit.

VNEG? Returns VNEG
<numbers ;.

VPOS <humber> Sets positive floating suppiy
voltage limit,

VPQS5? " Returns VPOS
<number=

VTRA <humber> Sets positive and negative
 floating supplies to the same
voitage lirnit,

SENDING INSTRUMENT MESSAGES

Bus communications are performed through use of
the controper input and statements. ASCIl (see Fig.
2-2) commands are transmitted using the PRINT
statements. The PS 5010 ig factory set to address 22

PRINT @22:sgT7"

ASCii replies are received by the controiler using input
statements.

INPUT @22:A8
16 REV SEP 1983
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?E SENDING INTERFACE CONTROL
P MESSAGES

Bus interface controi messages are sent as iow
level commands through the use of WBYTE and
RBYTE controller commands. For the following
commands, A=32 plus the instrument address, and
B=64 plus the instrument address.

Listen WBYTE @ A:
{Undisten WBYTE @ 83:
Talk WBYTE @ B:
Untaik WBYTE @ 95:
Unlisten-untalk WBYTE @ 63, 95:
Device clear {DCL} WBYTE @ 20:
Selective device clear :
(SDC) WBYTE @ A4:
Go 1o local (GTL) WBYTE @ A, 10
Remote with lockaut WBYTE @ A, 17,
) 63:
tocal lockout of ail :
instruments WBYTE @ 17:
Group execute
trigger (GET) WBYTE 2 A, 8:

REV SEP 1983 17
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These commands are for the TEKTRONIX 4050-
Series controllers and representative for other
controliers.

Power On Settings

At power on or when the INIT command is ex- i
ecuted, instrument setiings are initialized as indicated

in Table 2-4.
Table 2-4
POWER ON SETTINGS
Header Argument

VPOSitive 0.0
IPCSitive 0.4
VNEGative 0.0
INEGative T 04
VLOGic 5.0
1LOGIc 1.0
FSOUTput QFF
L.80UTput OFF
PRI ) OFF
NAL QFF
LRI OFF
RQS ON .
USEReq OFF
DT OFF - ' i

If an internat error is found, an error code is dis-
played in the front-panel readout. See Table 3-1 for.
error codes.
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TALKER LISTENER PROGRAMS

Talker Listener Program For 4050-Series
Controliers

100 REM FE5010 TALKER/LISTENER FROGRAR
{10 REM PSSGLQ PRIMARY ADDRESS = 22
120 INIT ’

130 ON SRA THEM 240

140 DIN. AS(Z00)

150 PRINT "ENTER MESSAGE(S): i

160 INFUT C3

170 FRINY A22:0%

gl REM CHECR T OR SQUERIES

190 IF POS(C$, 7", 1)=0 THEN 130

opt REM INFUT FROM DEVICE

210 IHPUY A22:A%

290 PRINT A%

230 G0 TO 130

040 REM SERIAL POLL ROUTINE

250 PoOLL X,Y322

a0 PRINT "STATUS BYTED "3Y¥

270 RETURHN

This sampie program allows a user send any of
the commands listed in Table 2-3 1o the PS 5010 and
to receive the data generated.

20 @
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Talker Listener Program For 4040-Series
Controilers

100 Rem P35010 TALKER/LISTENER PROGRAM

110 Rem PRIMARY ADDRESS = 22

120 Init all

130 On arg then gosub srghdl

i) Enable arg

150 Dim respona$ to 200

160 Ioput prompt *ENTER HMESSAGE(S): *:mesnage$
170 Print #22:messagesd

180 Rem CHECK FOR QUERIES

150 If pos{message$,®7",1) then goto 260
200 Rem CHECK FOR 'TEST' COMMAMD

210 If pos{message$,"TESTY, 1) then goto 260
220 Gove 160

230 Rem INPUT FROM DEVICE

240 Rem  LLSET? sends non-printable ASCII data
250 Rem  in binary block format

260 Input #22:respons$

270 Print “RESPONSE: “;respons$

280 Goto 160

290 Hem 3SERIAL POLL ROUTIME

300 Srghdl: poll stb,pri

310 Print “STATUS BYTE: ¥;stb

320 Resume

This sample pregram allows a user to send any of
the commands listed in Tabie 2-3 {o the PS 5010 and
to receive the data generated.

REV SEP 1083 21
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SECTION 3

ERRCOR CODES

Table 3-1
FRONT-PANEL DISPLAY ERROR CODES

System errof 302
Math pack error 303
System RAM error 340
System RAM error {low nibble) 341
CO00 ROM placement error 372
DOCO ROM placement error 373
£000 ACM piagement error 374
FOU0 ROM placement arror 375
€080 ROM checksum srror 392
£H080 BOM checksum error 393
ECO0 ROM checksum error 394
FOOG ROM checksum error 395
Signature analysis mode® 521

®Refer to the PS 5010 Instruction Manual

@ 23
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SERIAL POLL AND ERROR QUERY RESPONSE

. Command error indicates the instrument cannot
implement or undersiand a command. Instrurnent
settings do not change.

Execution error indicates nonexecution due to
present state or out of range.

Internal error indicates a hardware error. .

The bus reports both normal and abnormal events m
via the interrupt process, if enabled by RQS ON.

Tabie 3-2
BUS ERROH CODES AND SERIAL POLL RESPONSE
ABNORMAL CONDITIONS
Bus
Response Response to
Dascription to ERR?  Seriai Poll
Commang Errors

Command header error 101 97 or 113
Header delimiter error 102 97 or 113
Command argument
error 103 97 or 113
Argument delimiter
error 104 97 or 113 .
Missing argument 106 97 or 113 -
Invaiid message unit
delimiter 107 97 or 113
Rinary biock checksum
error 108 87 or 113
Binary block byte
counter error 109 97 or 113

24
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Exscution Errors
Command not execu-

table in local mode 201 g8 or 114.
Return to local, new

settings pending lost 202 88 or 114
/O huffers fult, output

dumped 203 98:or 114
Settings conflicts 204 98 or 114
Argument out of range 205 98 or 114
Group execute trigger

ignored 206 98 or 114

Internal Errors

System error 302 99 or 115
Math pack error 303 99 or 115

i :;E
o
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NORMAL CONDITIONS
Bus
Response Response to
Description to ERR?  Serial Poit
System Events
Power on 401 a5 or 81

User request 403 87 or 83

Device Dependent Events
Negative supply goes
to constant vottage
mode 721 197 or 213
Negative supply goes
1o constant current

mode 722 198 or 214
Negative supply goes

to unrequlated mode 723 198 or 215
Positive supply goes 10

constant voltage mode 724 201 or 217
Positive supply goes 1o

constant cutrent mode 725 202 or 218
Positive supply goes t0

unregulated mode 726 203 or 219

Logic supply goes o
constant voltage mode 727 205 or 221
Logic supply goes 1o

constant current mode 728 206 or 222
Logic supply goes to

unregulated mode 729 207 or 223

26
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Table 3-3 .
STATUS BYTE BITS DEFINITION

DR Y R

— —Device Dependent

—— —Error

e e UG

e e — Define Events

g
A

e

!

I
F

DATA DECIMAL

B

i
|
|
Status Byte Not
(Example) [8] 716]5)473{211 busy

gy

|

!
BIT
i

Busy

E )

Power 81
on 0 1OXGGQ1 65

27



