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SECTION 1 ‘ GENERAL DESCRIPTION

1.1 INTRODUCTION

This instruction manual contains information relative to the
installation, operation and calibration of the California
Instruments Model 959XPT and the MXT10 Interface Module. Infor-
mation is provided to completely calibrate a power system with
any California Instruments power source.

1.2 GENERAL DESCRIPTION

The 959XPT is a plug~-in oscillator for a California Instruments
3~-phase XP-Series AC Power Source or MXT10 Interface Module.

It obtains its primary operating power from the device in which
it is installed. The 959XPT provides the AC signal for the AC
power source. The AC signal from the 959XPT may be programmed
for frequency, amplitude, phase ‘angle; and distortion. °An option
for the 959XPT allows it to program the type of waveform. The
959XPT also provides the means to measure the output voltage,
-current, frequency, phase angle, true power, apparent power and
power factor. In addition, the 959XPT can be programmed for an
output current limit value in amps. The 959XPT will synchronize
the output frequency and phase angle to an external sync input at
‘the rear panel of the device in which the 959XPT is installed.

When the 959XPT is used with an MXT10 Interface Module it can be
used as a component of a power system that has California Instru-

ments -T-Series power sources.: '~ It can also_be used with other
power --sources that are not mechanically or electrically compat-

3 1 e,
3 tire—P€

supplies for the 959XPT,-the current transformers for current and
power measurement and a current limit assembly. The MXT10 Inter-
face Module also has all of the connections for interface to the

power sources.
1.3 ACCESSORY EQUIPMENT

An Extender Assembly, California Instruments Part Number 4930~
705, is available. It permits test and adjustment of the 959XPT

external to the power source in which it is installed. An
Extender Cable, Part Number 4849-203-1, 1is also available. It

connects the circuit boards of the 959XPT to the mother board
during test and servicing.

l.4 SPECIFICATIONS

Specifications for the Model 959XPT AC Power Controller are
listed in Table 1-1. Note that these specifications apply when
the 959XPT is used with a power source.

6
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TABLE 1-1
MODEL 959XPT AC POWER CONTROLLER SPECIFICATIONS

WAMPLITUDE PROGRAM (All spec1f1cat10ns apply from 45 Hz to 70 Hz.
SpeC1f1cat1ons of the power source apply above 70 Hz. ) :

VOLTAGE RANGES ‘ 156/312 are standard.

VOLTAGE ACCURACY: +0.5 volts

(25 degrees C 1 - o e

degree C)

(Based on TRMS)

TEMPERATURE +0.05 volts per degree C average from
COEFFICIENT: '-25 degrees C. | | :
LOAD REGULATION: : AC Source Spe01flcatlon o
LINE REGULATION: ~  AC Source'Spec1f1catlon

DISTORTION: . (AC Source,Specification‘+;5)%

(THD=0 Programmed) " S :

DEFAULT VOLTAGE: 0.0 Volts. L
DEFAULT~RANGE: .~ Either range of spec1f1ed range palr.

156 volt range is standard.

urSTORTToN—?ROGRAM-TStne—wave—Unty———ﬁtt*phases—may-be quepcu—
dently programmed ) S

“RANGE: : o O to 20% THD

RESOLUTION: 1%

7
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FREQUENCY PROGRAM

FREQUENCY RANGE:

FREQUENCY
. RESOLUTION:

FREQUENCY ACCURACY:
(25 degrees C *1
degree C)

TEMPERATURE
COEFFICIENT:

LONG TERM
STABILITY:

(25 degrees C
1 degree C)

DEFAULT FREQUENCY:
(Initial Value)

PHASE ANGLE PROGRAM

PHASE ANGLE RANGE:
(Phase B and C
relative to A and
Phase A relative to
an optional exter-
nal sync input)

DEFAULT (PhaserC):

45.00 (or other low limit) to 500 Hz
(or other high limit).

0.01 Hz from 45.00 to 99.99 Hz
0.1 Hz from 100.0 to 500.0 Hz

+0.001% of programmed value

+5ppm/degrees C froﬁ 25 degrees'C"

+15 PPM of Programmed Value per year.

ANY (60 Hz is standard)‘

0 to +999.9 degrees in .1 increménés.

ANY, but 0 defines Single Phase. Any

value -except 1000 and 120 defines

PHASE ACCURACY

PHASE B AND C:

PHASE A:

Two-Phase, -
120 defines Three-Phase.

- +1 degree; ' add O.Sndegrees per KHz

above 2 KHz.

+6 degrees to 500 Hz.

CURRENT LIMIT (Independent or simultaneous control of each phase)

RANGE:
RESOLUTION:

DEFAULT ACTION

0 to maximum current of power source
(example 8.00 amps)

1 part in 256 (examplé‘0L04 amps for
8 amps Full Scale)

will  operate at programmed current

limit for 0.1 seconds before default-
ing to 0.0 volts.

8
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MEASUREMENT SPECIFICATIONS

VOLTS
RANGE:

RESOLUTION:
ACCURACY:

TEMPERATURE
COEFFICIENT:

CURRENT {(Crest Factor of 3

20% of range)
RANGE:
RESOLUTION:
ACCURACY:
TEMPERATURE
COEFFICIENT:

POWER
RANGE:
RESOLUTION:
ACCURACY:
TEMPERATURE -

Valahrk rhok ok Py

0.0 to 312.0 volts.

0.1 Volt

+(0.2% RDG + 3 digits)

+0.05 volts per degree C

at 10 or 100 Amps increasing to 15 at

10.00 or 100.0 Amps

0.01 Amp or 0.1 Amp
+(0.3% RDG + 3 digits)

+0.016% of "Full Scale ‘current per

degree C

0.0 to 4000 watts or 40.00 KW.
1 watt or 0.01 KW
+(0.4% RDG + 3 digits) to 500 Hz

B

UL~ B~ A~ 4 - e i A

AS "R = F “EE S S e *

POWER FACTOR
RANGE:

0.000 TO 1.000

PHASE (at Full Scale voltage)

RANGE:
RESOLUTION:
ACCURACY :

FREQUENCY
RANGE:

- RESOLUTION:

'ACCURACY :

0 to 360 degrees
0,;_degree

+1 degree to 500 Hz

45 to 500 Hz

Four decades

+0.02 Hz to 99.99

+0.2 Hz to 500.0
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MEASUREMENT SPECIFICATIONS (continued)

VA
RANGE: 0.0 to 4000 VA or 40.00 KVA
. RESULTION: . 1VAor 0.01 RVA
ACCURACY: ‘ +(.5% RDG +6 digits) to 500 Hz

SQUARE WAVE OPERATION (Option)

RISE & FALL TIME: Dependent on power source. Typically
- -+ less that 40 usec.

DROOP: S Less than 2% at 50 Hz

OVERSHOOT: - Dependent on power source. Typically

less than 10%.

SPECIFICATIONS (GENERAL)

INPUT POWER (MXT10/959XPT Combination)

NOMINAL RANGE
115 104 to 132
100 87 to 110

208 191 to 229
220 198 to 242
230 207 to 253
240 216 to 265
NOTE |

The input line voltage can be changed at the rear panel
of the MXT10 with the range~-change card inside the

input power receptical.

FREQUENCY : 48 to 65 Hz
EXTERNAL SYNC INPUT: 45 Hz to 500 ﬁz.
REGISTERS: 16 Nonvolatile
DISPLAY |
DATA: Two lines, 16 characters long, of

alphanumeric information.

10
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SPECIFICATIONS (GENERAL)
LOCAL CONTROL:
REMOTE PROGRAMMING

IEEE-488-1978
SUBSETS:

JEEE-728~1982

OPERATING CODES
AND FORMATS:

DATA TRANSFER RATE:
“END OF STRING:
DATA FORMAT:

DIMENSIONS:
MXT10/959XPT:

NET WEIGHT:
MXT10/959XPT:

[continued]

20-key keyboard.

- sH1, AHl, T6, L3, SR1l, RL2, DCl, DT1

NUMERIC REPRESENTATION; NR1, NR2 OR

NR3. &
HEADERS; -HR1 OR HR2 (UPPER OR LOWER

CASE)

- MESSAGE SEPARATORS; SR1

200K bytes/second using DMA methods

~ (CR) & (LF) or (END), (LF) or (END)

Scientific notation or explicit point

Height 3.5" f89mm)

 Width 19.0" (483mm)

Depth 18.0" (431mm)

12 pounds (6 kg)

11
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SECTION 2  INSTALLATION
2.1 GENERAL

This section of the manual describes the connections to the
959XPT and the power source or MXT10 Interface Module in which
the 959XPT is installed. Connection of the power system is also
described. Removal and 1nstallat10n instructions for the 959XPT
are also provided.

2.2 UNPACKING

The 959XPT is shipped installed into its parent device. If
damage has occured during transit, conduct a detailed 1nspect10n
to etermine if the 959XPT has been damaged.  If damage is
evident, notify the carrier's agent immediately. ~Retain the
equlpment and shipping carton in the same condition as received
- until it has been examined by the carrier’ s representat1ve.~

" If the unit has been damaged in tran51t, DO NOT return it to
California Instruments until authorized by the carrier's agent
and return authorization has been -issued by California
Instruments. Refer . .to "PROCEDURE FOR SERVICE"™ on the warranty
page of this manual for 1nstruct10ns on obtalnlng a return

authorlzatlon.
2.3 POWER REQUIREMENTS

-The 959XPT obtains its primary power from the dev1ce in which it
is mounted.

' CAUTION .
-Rotentials—up—to—3l2—volte—rmo—are—present—inside—the
959XPT. ' A

DEATH

On contact may result if safety precautions are not
observed. Do not touch any of the 1nterna1 c1rcu1ts when
power is applied.

2.4 FUSE REQUIREMENTS

There are three fuses, Fl, F2 and F3, in the 959XPT. They are
mounted on the CPU/GPIB Board (A3). They protect against over-

load and application of reverse polarity. The fuses are fabri-
cated from strands of No. 24 stranded copper wire. If any fuse

is blown for any reason, it should be replaced only with a plece
of copper wire of the same size and length.

12
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‘2.5 REMOVAL/INSTALLATION

The 959XPT is mounted in its parent device at the factory. In
the event it becomes necessary to remove the 959XPT from the
parent device, the following removal and 1nsta11at10n instruc-
tions should be followed. . ,

CAUTION

REMOVE POWER FROM THE POWER SOURCE BEFORE REMOVING
OR INSTALLING THE 959XPT. '

To remove the 959XPT, first loosen the thumb screws in the
- display front panel. Remove the 959XPT module by pulling on the
thumb screws. , o L , , ‘

The 959XPT consists of several circuit boards, fastened together
into.an assembly. To replace it in its parent device engage the
" bottom board of the circuit board assembly in the card guides of
the power source. Push the assembly all the way into the power
source to engage the connectors at 1ts rear with those in the
power source. ; . , e

2 6 IEEE-488 CONNECTIONS

The 959XPT may be operated remotely by an IEEE—488 bus controller.
Connections to the IEEE-488 bus are made at the rear of the MXT10
or 3-phase AC power source. Refer to the associated power source
manual for instructions on connecting the IEEE-488 bus. Up to 15
instruments may be connected to the bus. ‘ -

2.7 POWER SYSTEM INTERCONNECTIONS

The O9S9XPT may he directly inserted into some XP model power
sources. Alternately, it may be installed into an MXT10 Inter-

~ face 'Module to operate other power sources not mechanlcally

compatible with the 959XPT.

The Remote Sense connections must be connected at the rear panel
of the device containing the 959XPT, Refer to Figure 2-1 or
Figure 2-2 for the proper connections.

2.7.1 959XPT WITH POWER SOURCE

2.7.1.1 POWER:SYSTEM L ’ ’

The ‘power system configuration of the 959xéT with a three-phase
XP-Series power source is described in Figure 2-1. All XP power
sources are non-inverting. '
2.7.1.2 AUXILIARY INPUTS AND OUTPUTS

The auxiliary inputs and outputs available when a 959XPT is in-
stalled into an XP-Series power source is shown in Table 2-1.
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FIGURE 2-1

THREE PHASE XP POWER SOURCE CONFIGURATION
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XP POWER

SOURCE
REAR PANEL
CONNECTOR SYMBOL FUNCTION
-~ Jl-1 CHASSIS Connects to chassis of power source.
-2 CoM Common for all inputs and outputs to Jl
and J2 except EXT SYNC.
-3 ~RPV - ~Used for external modulation input.
-4 "08C A Phase A oscillator output.
-5 '0SC B Phase B oscillator output.
-6 0sC C Phase C oscillator output.
-1 RNG RO -TTL output to indicate range comblnatlon;
: ' and range. ﬂ / :
RANGE RO
135 - H-
n 270 L
-9 OVERTEMP TTL output tow‘indicatgt pdwér source
: ' overtemperature. C ’
=10 . CNF TTL . output to 1ndlcate MATE Confldence
| | test. g !
-11 EXT SYNC 1 10 to 270 vAc or TTL input for exter-—
(HT) nal qvnchronlzatlon of the phase A
: output. ' ‘
-12 EXT SYNC 2
' (LO)

TABLE 2-1

AUXILIARY CONNECTIONS TO XP POWER SOURCE

15
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XP POWER

SOURCE
REAR PANEL
CONNECTOR SYMBOL FUNCTION
J2-1 CTH A Analog output from Phase A’ current
transformer. :
-2 “CTL COM Current transformer common.
-3 CLA DC 1level proportional to the prgrammed
: current limit for Phase A. .
-4 CTH B Analog output from Phase B current
transformer.
-5 FUNC STB A TTL strobe that is low for 0.6 ms when
o - any-output ‘change is programmed.
-6 CLB BC level proportional to the programmed
o ' current limit for Phase B. ;
=T CTH C ‘ Analog output from - Phase CH current
transformer. ;
-8 REM SHTDN - Refer to power source instruction manual.
-9 CLC DC level proportional to the programmed
current limit for Phase C. ,

-11 SYS SHTDN Refer to power source instruction manual.
~J3 .CLLOCK (Option) TTL output -or input with fre-
” » quency 1024 times the output frequency.
J4 LOCK (Option) TTL output or input 180 degrees

relative to the Phase A output.
. J5 GPIB IEEE-488 interface connection.
J6 DFI (Option) A contact closure to indicate a

Artisan Technology Group - Quality Instrumentation ...

catastropic failure. MATE system.

TABLE 2-1 (continued)

AUXILIARY CONNECTION TO POWER SOURCE

16

GUarantéed | (888) 88-SOURCE | www.artisantg.com




MXT1O CURRENT SENSE

?’\E""’STE OUTPUT INPUT
Tt _NPUT  TB3  TB2

I112]a]4]5]s]7][e]oho]i1fi2] [c[s]A] [c]B]A]
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FIGURE 2-3

MXT10 POWER SYSTEM INTERGONNECT -
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MXT10

SENSE

TB1 L INRUT

CURRENT SENSE
OUTPUT
TB3 TB2

[1]2]3]4]s]ef7]e]o]o]u]iz] [c[B]A] [cTe]A]

ANPUT

*T* SERIES POWER SOUHCE

TERMINAL
TB1 - (DA- BLOCK &
1]2]3]afs]e]7] 3 [LoTH | &
I —

{0 ¢a
—0 g8

*T* SERIES POWER SOURCE

_ ;)NEUT

SYSTEM
OUTPUT
CONNECT
LOADS,
AC DVM
AND
O'SCOPE

e S R R

1 L - @B TS#J&TL

N - 'TB1 , T BLOCK &
1 [x]2]afalsfe]7] ¢ o] wi 14
L '~ " '

TB1 @C

‘T° SERIES POWER SOURCE

OUTPUT
TERMINAL

BLOCK
[ETad

lil2l3vl4l-”lel7l7

CONNECTIONS SHOWN AT OUTPUT TERMlNAL BLOCK FOR INVERTING POWER SOURCE; 1001TC,
1501TPM 3001TCA. REVERSE CONNECTIONS FOR NON-INVERTING POWER SOURCE.

CONNECTION SHOWN FOR RANGE CHANGE. CONNECTION SHOULD BE TO TB11 PIN 1 FOR THE:

"8001TCA INSTEAD OF TB1 PIN 7.

FIGURE 2-2A

"MXT10 WITH SINGLE PHASE T-SERIES POWEH SOURCE
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2.7.2 959XPT WITH MXT10 INTERFACE MODULE
2.7.2.1 POWER SYSTEM WITH "T" SOURCES

The power system configuration with "T" series poWer’sources is
described in Figure 2.2 For a single-phase configuration, elimi-
nate the connection for Phase B and C. For a two-phase configu-
ration, eliminate. the connections for Phase B. The connection to
TBl, pin 7, is for a voltage range change. The range change for
a "T" series power sources is an option for all except the TPM
series. It is a standard feature for this series. - The power
system configuration with a three-phase "T" series power source
is described in Figure 2-3. -

2.7.2.2 MXT10 REAR PANEL CONNECTIONS

The connéétidns\aﬁailable at the rear panel of the MXT10 Inter-
face Module is described in Table 2-2. , o
. NOTE
;‘;The connections to the T-Series power source
output  terminal block must be reversed
(output HI and LO) from that shown in-Figure
2-2 for the power sources that do not have a
~signal phase inversion from input to output.

“The 3001TCA, 1501TPM and 1001TC are inverting
power sources.

CAUTION

The sense input must be connéCted'tq:prevent 5
an erroneous or dangerous output. ~—Refer to

Figure 2-2 and the note above if necessary.
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MXTIO 959XPT INSIDE
Te2  T83 - |
NEERAERE Fl
E]. : Ulzlg,]ﬂgho[}"F_ AC POWER
1 g INPUT
—]
o
ws
z ' _
25y 0 OA o
0o - - : -
< L i
(GND O— | o . - T‘|B'.'
. 7
T8I0 A - TB2 4 & nE
Hi|Lo]enp} |Ht]eofeno} |- | -
- ' AC POWER
INPUT
—0O GND
11 S —0-10
TBI
| 1
. o 2= |
— a —
T8I0 A TB2 /A
Hi| Lo[GND - {H]oleno] | AC POWER
' ' INPUT
—O GND
-0 Lo
—O Hi

CON;‘ECTIO“S SHOWN AT OUTPUT TERMINAL BLOCK ARE FOR INVERTING POWER SOURCE;
1001TC, 1501TPM, SO0ITCA. REVERSE CONNECTIONS FOR NON-INVERTING POWER SOURCE.

.« CONNECTIONS SHOWN FOR RANGE CHANGE. CONNECT TO TBf{ PIN 1 INSTEAD OF
TB1 PIN 7 FOR 3001TCA, :

FIGURE 2-2B
MXT10 WITH SERIES SINGLE PHASE T-SERIES POWER SOURCES

1219 .
Artisan Technology Group - Quality Instrumentatién'... Guaranteed | (888) 88-SOURCE | www.artisantg.com




MXT

CONNECTOR SYMBOL FUNCTION -
TB1-1 COM
-3 BA Ospillator output for Phase A
-4 4B Oscillator oﬁt?ut for Phase B
-5 éc Oscillator output for Phase C
-7 RNG RO oL output for range-change
| Lowest range = Low
Highest range = Hi
-9 NEUT Remote sense neutral input
-10 “BA Remote sense Phase A input
-11 - ¢B Remote sense Phase B input
-12 éC " Remote sense Qhaée:bfinput
. TB2 gA Phase A current input from ﬁhase A power
‘ ' source. C
. @B Phase B current'input from Phase B power
— source. -
8C Phase C current. input from Phase C power
o source y . '
TB3 :Q;QﬁA | Phase A current output-io Phaéb A leg. of
- load. : 3 , 3
“#B ' Phase B current output to Phase B leg of
load. SEER I - f
gC. Phase C current output to Phase C leg of
load. ,
TABLE 2-2

MXT10 REAR PANEL CONNECTIONS

2
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MXT
CONNECTOR

J1

J2

SYMBOL

CLOCK
LOCK.
DFI

CNF
FAULT
FUNC STB E

FUNC STB C

RPV

FUNCTION

(Option) TTL output or input with fre-
quency 1024 times the output frequency.

(Option) TTL output or input 180 degrees
relative to the Phase A output.

(Option) A contact closure to indicate a
catastrophic failure. MATE system.

TTL output to drive Application relay.

Emitter of opto coupler

Collector of opto coupler .
The Function Strobe (FNC STB) opto
coupler is open .circuit for .001 seconds
when any output parameter is programmed.
The opto coupler should have a .5

milliamp pull-up.

External modulation input.

TABLE 2-2 (continued)

MXT10 REAR PANEL CONNECTIONS

22
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SECTION 3
LOCAL OPERATION
3.1 GENERAL

The following section describes the control of the 959XPT from
the Eront panel keyboard as well as from the remote ‘' interface,
IEEE-488.

The front panel keyboard will be enabled whenever the REMOTE -
light is extinguished.

The CONTRAST control on the front panel of the 959XPT may be
adjusted to optlmlze the v1ew1ng angle of the QSQXPT display.

The 959XPT may be- manually programmed by u31ng the front panel
keyboard and observing the front panel display.

3.2 KEYPAD

Figure 3-1 shows the front panel keypad - Table 3-1 lists the key
and a brief description. While viewing any Ouput Parameter
screen (Ref. Table 3-2), the screens may be viewed in increasing
order by depressing the MON key and in decreasing order by
depressing the PRG key. While viewing the Measurement Screens,
the MON and PRG keys work in a similar fashion. .-

ﬂ@@@omm@uﬁ

MNU " CLR) |

FIGURE 3-1
FRONT PANEIL KEYPAD

23
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KEY

SNW/0
SQW/1

INT/2
- EXT/3

- 4
through
9

MNU/ .

. select

. select

_used to

B Selects the Menu screens that show all dlsplay

DESCRIPTION

Inputs the value "0" for all output parameters or to
select screen "0" when followed by the ENT key. Also
used to select the sine wave waveform.

Inputs the value "1" for all output parameters or to
screen "1" when followed by the ENT key. Also
used to select the square wave waveform.

the value "2" for all output parameters or to
screen "2" when followed by the ENT key. Also
used to select the Internal Synchronize or Internal

Clock modes of operation.

Inputs

Inputs the value "3" for all output parameters ~or. to
select screen "3" when followed by the ENT key. Also
- select the External Synchronlze or External
Clock modes of operation.

indicated numeric value for .all output

Inputs the
or to select the correspondlng screen when

parameters

vfollowed by the ENT KEY.

screens
and the correspondlng numeric value. The decimal point
function of this key is enabled after any numeric key
is depressed. S V -

Used to direct any parameter change to phase A. Also
used to update any quantity in the display identified
as A=,

Used to direct any parameter change to phase. B. Also
used to update any quantity in the display -identified

1/REG

Artisan Technology Group - Quality Instrumentation ...

as C=, ..

screen - or callbratlon screen.

as B=.

Used to direct any parameter change to phase C. Also
used to update‘any,quantity in the display identified

Used to increment the value in any output parameter

Also used to load the
program reglster into any reglster 1dent1f1ed by the
preceedlng numerlc value. :

Used to decrement the: value in any output parameter

screen or calibration screen. Also used to recall the
program register identified by the preceeding numeric
value.

TABLE 3-1
KEYPAD KEY DESCRIPTION
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KEY ’ DESCRIPTION -

CLR/SRQ" Used to clear the numerical inputs f¢r the display
o screen. o ‘ . o

MON ~ Used to. displéy programmed output 'paraméter ‘values.
' Used repeatedly, it will cause the display screens of
increasing numeric numbers to be displayed. -

"PRG Used. to prOgram setub values in‘the Program Registér.
Used repeatedly, it will cause the display screens of
decreasing numeric numbers to be displayed. ,

ENT Used to transfer the contents of‘the progfam‘ reQister
to the actual output parameters.

TABLE 3-1 (continued)

- KEYPAD KEY DESCRIPTION

3.3 DISPLAY SCREENS

A  display of data on the 959XPT front panel display is called a
screen. The 959XPT displays five types of screens: menu, output
parameter, measurement, configuration screens and error screens.

- Refer to Figure 3-2 for the various error screen messages.

3.3.1 MENU SCREENS

Menu screens display the screen abbreviation with its equivalent
" number. After power-on, the 959XPT will show the following menu

screen after the MNU key is depressed:

05
07

04 AMP
06 PHZ

RNG
FRQ

The numeric value for each item in a menu screen is the code that
may be used to select the screen. Tables 3-2 through 3-4 show
the numeric values for all screens. Without the aid of the
tables the MNU key may be used.

The menu screens will display only the programmable features that
are enabled and their associated screen number.

25
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3.3.2 OUTPUT PARAMETER SCREENS

Table 3-2 shows all of the available Output Parameter screens.
The 959XPT may not display all of the screens since some program
parameters are optional. While viewing any of the screens, the
associated output parameter may be changed from the keyboard.

3.3.3 MEASUREMENT SCREENS

Table 3-3 shows all of the Measurement screens. When accessing
some Measurement screens up to three seconds may be required to
display the screen. o o o

3.3.4 CALIBRATION SCREENS |

Table 3-4 shows.all of thé"scfeens.for'calibratingmthe output and
measurement functions. A special code is required to access
these screens. Refer to Section 5, Calibration.
3.3.5 CONFIGURATION SCREENS o

Table 3-5 shows all of the Configuratioﬁ’Séteens} The only value
" that is user programmable is the IEEE-488 (GPIB) Listen Address.

26
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SCREEN

NO. NAME EXTENSIONS ARGUMENT

ACTION TAKEN

The following are for changing the output:

0 THD A, B, C

1 'SNC

*2 CLK
*3 WVF
4 RNG
5 AMP
6 FRQ

7 PHZ A' B’ C'

*8 CRL A, B, C

- 0-20

INT, EXT

INT, EXT
SNW, SQW

- Range limit
0-RNG limit
45-FRQ limit

0-+999.9
0-X

‘Sets the output distortion

from 0 to 20%.

Selects phase A to be syn-
chronized to an external
input.

Selects the external clock
mode of operation.

Sets the output waveform,

Selects the output voltage
range. Range limit values
of 156 and 312 are standard.

Sets the output voltage
amplitude.

Sets the output frequency.
The FRQ limit is typically
500 Hz.

Sets the output phase angle.
Sets the outpuf current

limit. ~ X 'is the maximum
rated current per phase.

*Optional screen.

TABLE 3-2

OUTPUT PARAMETER SCREENS
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SCREEN

NO. NAME EXTENSIONS ARGUMENT . ACTION TAKEN
9 RMP A DLY 0.001-9999 Sets the Delay between ramp
g : ' o - steps in  seconds. Four
decade resolution from

0.001 to 9999 seconds.

STP o Sets the step size of ramp
: parameter.
VAL | ' sets the final value of
the parameter ramped.
RMP B STP o | Same as RMPA |

fVAL; 1 ~- Same as RMPA
NOTE: RMPA and RMPB screens are not accessible until AMP, FRQ,
CRL or PHZ are programmed (PRG) but not yet entered

(ENT) . '

TABLE 3-2 (continued)

OUTPUT PARAMETER SCREENS
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SCREEN
NO. NAME

The following are for measured values.

11 ELT

21 VLT -

22 CUR
23'. PWR

24 PWF

25 APW

26 FOM

EXTENSIONS

H,

A,

A,

A,

A,

M,

B,

B,

ARGUMENT

Hrs,Min, Sec

0-312.0

0-X

0-1.000

0-X

45-500

‘hours.

ACTION TAKEN

Reports the total accumu-
lated run time up to 99,999

Measures the TRMS output
voltage. ' v .

Measures the TRMS output
current in Amps. X is
either 20.00 or 100.0.

Measures the True output
power. X is either 4000
watts or 40.00 kilowatts.

Measures the power factor
of the load.

Measures the apparent out-=
put power. X 1is either

4000 VA or 40.00 KVA.

Measures the output fre- .
guencv in hertz.

27 PZM

A,

B,

TABLE 3~-3

Measures the phase angle of .
the output voltage relative
to phase A and phase A
relative to an external
input.

MEASUREMENT SCREENS
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SCREEN

NAME EXTENSIONS = ARGUMENT

. NO. ACTION TAKEN
13 CAL VLT A, B, ' 0-255 Calibrates the measured
, voltage.
14 “~CAL CUR' - A, B, 0-255 Calibrates the measured cur-
SRR : : o rent.
15 ~CAL PWR A, B, - 0-255 Calibrates the measured
e . : power. ‘
.20 'POF | A, B, 0-+359.9 Calibrates the programmed
: o o ¢ output phase angle.
TABLE 3-4

CALIBRATION SCREEN
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SCREEN

NO. NAME EXTENSIONS ARGUMENT ACTION TAKEN
16 CFG A(LSN) 0-30 ‘Sets the IEEE-488 (GPIB)
o Listen Address.
B (CFG) *0-4095 Defines the features en-
: - ‘abled for Power Source com-
patibility. ,
C(PHZ) *0-359 Defines the phase C initial
- value for power system con-
figuration. ‘
17 ALM A (RNG) *0~-16 Code that - defines the
; ' . default voltage range.
B(LLM) *0-40.00 Defines the upper limit of
or 400.0° = the lower voltage range.
C (HLM) *0-40.00 - Defines the upper limit of
or 400.0 the higher voltage range.
18 FLM  A(FRQ) *LLM~HLM Defines the default fre-
. : ' quency. :
B (LLM) *45--9999 Defines the low frequency
' limit,
C (HLM) *45-9999 Defines the high frequency
19 CLM A (RNG) *Any value Defines the maximum current
' 1limit value. .
B (PRS) *0-3 Defines the decimal point .
-+ . location for measured power.
C(CRS) *0-3 . Defines the decimal point
: location—for—measured—eur
rent. T ~
*NOT USER PROGRAMMABLE
TABLE 3-5

CONFIGURATION SCREENS
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3.4 TO PROGRAM THE OUTPUT
NOTE

When the 959XPT is used with a California Instruments
MXT10 Drawer, it requires the external sense wiring

to be connected as shown in Figures 2-2 or 2-3. If
they are not properly connected, an- erroneous output
will appear from the power sources.

3.4.1 AMPLITUDE

'Select the Amplitude (AMP) screen by entering keystrokes-
5 ENT

,The‘display now shOWS‘the AMP parameter screen:

AMP MON A
B=0.0 C

0.0
0.0

"NOTE: The B and C values are only displayed w1th
' either a two or three-phase configuration.

Prbgram all outputs to 115.5 volts with the keystrokes:
115.5 PRG ENT |

NOTE: The 959XPT does not allow independent .control of the
- output voltage for phase A, B or C. ‘

- To 31qw1y_inc:ease the output amplitudes

1 (Hold until desired value is obtained.)

3.4.2 FREQUENCY
Select the Frequency (FRQ) screen by-éntering the keyétrokesz
6 ENT
Program the output to 60.23 hertz:
60.23 PRG ENT
To incrementally increase the output frequency to adesired value:

%t (Hold until desired frequency is reached.)
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3.4.3 PHASE ANGLE

Select the Phase (PHZ) screen by entering
7 ENT

Program phase C to .5 degree relative the phase A:
0.5 C PRG ENT |

The up (1) and down (}) keys may be used to 1ncrement or decre-
ment any or all output phases. . t ey ;

To slowly increment the phase angle of phase B lead1ng phase A,
depress the following keys: :

B PRG 1 (Hold until‘déSired value is obtained.)
3.4.4 CURRENT‘LIMIT (CRL = 8)

- Current L1m1t programming is usually enabled for the 959%XPT. If
the screen cannot be selected, the option is not enabled. - -

The Current Limit can be programmed 1ndependent1y or simulta-
neously for each phase of the 959XPT. , , , .

A CRL value of 0 w111 1nh1b1t ‘the response of the 959XPT ton a
current limit fault. With other CRL values, the 959PXT will

respond within .1 seconds to a fault.

NOTE

The MXT10 programs in rms amps. The 3~phase'XE=sources
program in peak amps. o

1. Select the Current Limit screen by entering:
8 ENT | o |
2. Program all phases to 5 amps:
v5 PRG ENT

3.4. 5 VOLTAGE RANGE (RNG=04)

The RNG screen has two purposes; to select a range defined by the
range pair selected in the Amplitude Limit (ALM) screen and to
select an upper voltage limit less than that specified by the ALM
‘screen, LLM or HLM values. If the range pair 135/270 has been

selected in the ALM screen with LLM=135 and HLM=270, the 135
range of the power source will be programmed by the RNG screen
for any value of 135 or less. The value programmed will then be

the maximum value allowed to be programmed in the Amplitude (AMP)
screen,
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To select the 270 range and set a program amplitude limit of 250
volts, perform the key sequence below:

4 ENT 250 PRG ENT
NOTE

'If the LLM values is the same as the HLM value, the
959XPT will not attempt to range-change the power source.

3.4. 6 RAMP OR STEP FUNCTIONS (RMP—9)

The Ramp (RMP) functlon allows any programmable ‘parameter (AMP,
FRQ, PHZ, CAL or CRL) to be Stepped (STP) with a Delay (DLY) for
each step to a final value (VAL). L ,

There are three types of programs that may be spec1f1ed by the
RMP screen; a ramp and two types of - ‘step programs.

The step function will program the output parameter value.speCiQ
fied by a previous screen for the time specified for the DLY
value 1in seconds. The parameter will then return to a.. final

value specified by the VAL value.

The ramp function will step the output parameter value specified
by a previous screen with the STP value, the DLY time per step

and the final VAL setup in the RMP screen.  The ramp will incre-
ment if the VAL value is larger than the parameter value. It

will decrement if it is less than the parameter value.,

NOTE

~ The DLY, ' STP or VAL parameters must be.
- gpecified (A, B or C key depressed)

before the number value for the parame- o
-ter 1is entered. E

When ramping frequency, . an error message will result with an
attempt to step the frequency with greater resolution than that
p0351ble by the initial or f1na1 values. The frequency resolu-

tion is four decades.

The step program may also be used to generate a dropout to zero
volts on phase A at any point on the waveform. This type of
program is selected by setting the AMP value to 2zero before
setting the DLY and VAL parameters. The point on the waveform at

which the dropout occurs is spec1f1ed by the A value in the (PHZ)
screen, ) , _ o
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The following key sequence will program 130V for 2.5 seconds and
then return to a final value of 115V.

1. Select the AMP screen - and enable 130 volts to be
programmed: -

5 ENT 130 PRG (*)

2. Select the RMP screen, program a DLY'of 2.5 a final
VAL of 115 volts and run the program: : ‘

9 ENT A 2.5 PRG C 115 PRG ENT

‘The next example will illustrate a ramp program. = The followin
sequence will ramp the frequency from 60 hertz to 400 hertz in .
hertz steps with a delay (DLY) for each step of .003 seconds.
The total time for this ramp will be = [(VAL-FRQ)/STPIDLY or
10.2 seconds. ‘ f ' A

1. Select the FRQ screen and set the starting frequency of
60 Hz: .
6 ENT 60 PRG
2. Select the RMP screen, set a DLY of .003, set the STP
- of .1, set the final VAL of 400 and run the program:
9 ENT A 0.003 PRG B 0.1 PRG C 400 PRG ENT

The folldwing program'willliliustfate a dropout to zero volts.
The program will drop the amplitude to zero volts at 90 degrees

for .002 seconds and return to 115 volts.

1. Select the AMP screen and program to 115 volts:

5 ENT 115 PRG ENT |
- 2. Select the PHZ screen and program A to 90:
7 ENT 90 A PRG ENT |

3. Select the AMP screen and program the dropodt‘“voltagé
to zero volts: o n ) .

5 ENT 0 PRG

4. Select the RMP screen. Set a delay of .002 seconds and
a return value of 115 volts: :

9 ENT A 0.002 PRG C 115 PRG
5. Execute the program by depressing the ENT key.

(*)If the ENT key is depressed at this point, the AMP would be
programmed to and remain at 130 volts.
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NOTE

Any ramp may be terminated at any time by
depressing the ENT key.

3)

3.4.7 WAVEFORM (WVF

The waveform selection is an option for the 959%PT. If the
screen cannot be selected the option is not enabled.

The WVF screen displays the type of waveform selected, sine wave
(SNW) or square wave (SQW), for the output. To program a square
wave, depress the SQW or any odd number key followed by the - PRG
key and ENT key. The new waveform will be simultaneously pro-
grammed for all outputs. ; . o

To program the output to square wave:

SQW PRG ENT

"To select the sine wave waveform depress the SNW or any even
"‘number key followed by the key sequence described above.

. NOTE

Depressing key 4 while v1ew1ng the WVF screen will
select an auxiliary waveform to be programmed. If
no waveform was specified when the 959XPT was
ordered, a square wave will be programmed equal to
the peak value of the equivalent sine wave.

3.4.8 SYNCHRONIZATION (SNC = 1) AND ERROR MESSAGES

The -SNC screen displays whether the external or 1nterna1 SNC mode

of operation has been selected. While viewing this sScreen to
select the external SNC mode depress the EXT key followed by the
PRG and ENT key: - _ .

Example: EXT PRG ENT .

While operating in the EXT SNC mode, the FRQ screen will display
the frequency of the External Sync signal. The signal must be

‘between the Low Frequency Limit and the High Frequency Limit. .

NOTE

When viewing the SNC, CLK or WVF screens
the MON or PRG keys must be used to

sequence to the desired screen. The MNU
key can also be used to return to the
menu then followed by any screen selec~

tion.
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To return to the internal SNC mode of operation, depress the INT
key or any even numeric key followed by the PRG and ENT key while
viewing the SNC ‘screen.

‘Example: INT PRG ENT

If the External Sync 51gna1 is not between the Low Frequency
Limit and the High Frequency Limit, an-error message will be
displayed. . See Figure 3-2. In addition, the 959XPT will return
to the INT mode of operation. L o :

In the EXT SNC mode the A value on the PHZ screen represents the
angle of the A output leading the :External Sync input. If the
zero degree point of the power source does not match the ‘Zero
‘degree point of the External Sync input, the POF screen may be
used for calibration. Select the POF screen and enter a value
for calibration. '

CRL FAULT
‘TEMP FAULT : ‘.
CPU MEMORY FAULT
- DMA OVERFLOW -
- DIV ERROR
.. OVERFLOW: ERROR
EXT SYNC ERROR
BUS LOCAL ERROR
SYNTAX ERROR
- AMP - 'RANGE ERROR

FRQ Il‘ " |

PHZ " "

CRL " " .
‘RMP " "

RNG w w

FIGURE 3-2

k\ERRQﬁ'MESSAGES

3 4.9 CLOCK (CLK = 2)

The clock selectlon is an optlon for the 959XPT. ‘The CLK screen
displays whether the 959XPT is operating in the external (EXT) or
internal (INT) CLK mode of operation. While viewing this screen
to select the EXT CLK mode, depress the EXT key followed by the
PRG and ENT key: 4 RN : B .

Example: EXT PRG ENT
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NOTE

Before selecting the External Clock mode,
ensure , that the power source containing
the the 959XPT has the proper clock and
lock signals applied to the BNC connec-
tors at the rear panel. Failure to have
the ' proper clock and lock signals‘ when
the EXT CLK mode of: operation is selected
may result in damage to the power source.

To return to the internal (INT) CLK mode of operation, depress
the INT or any even numeric key followed by the PRG and ENT keyt

whlle v1ew1ng the CLK screen. . ..

Example- INT PRG ENT
3.4.10 REGISTERS AND RAMPS

The 959XPT has 16 reglsters that can be used to store setups.
All of the data stored in the reglsters will be retained during
power—down. .Each 959XPT register operation may be chained to-
another reglster by addlng the REC and reglster number to any
setup sequence.

The REC and REG keys are used for reglster operatlons. Any of
the previous examples may be stored in a register by adding the
extra step of entering the register: number followed by depressing
the REG key. .This extra step must be entered before the last ENT
keystroke. S STy

- The following program will program 135 volts and 60 hertz on all
outputs for 10 seconds before redu01ng the output to 115 volts
and store the test in register 0. L ‘

l. Select the FRO screen and program 60 hertz-

6 ENT 60 PRG '
2. Select the AMP screen and pxogram-135 volts:
5 ENT 135 PRG

3. Select the RMP screen and program DLY =410 and VAL =

9 ENT A 10 PRG C 115 PRG
4. Store the program in register 0:
0 REG

To recall and perform the register operation, simply enter the
register number followed by depressing the REC and ENT keys.

38

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




3.4.10.1 REGISTER LINKING

Any number of registers may be linked together by using the REC
key prior to loading the register operation. ,

The following program will ramp the voltage from 115 volts and 60
hertz to 135 volts with .1 volts per 10 millisecond steps, remain
at 135 volts for 10 seconds, return to 115 volts at the same rate
but at 62 Hz. Store the program in Registers 1 and 2.
© 1. Select the FRQ screen and program 60 Hz:
6 ENT 60 PRG | |
2. Select the AMP screen and programillS volts:
5 ENT 115 PRG |

3. Select the RMP screen and program DLY = 0.01, STP
- =10.1 and VAL = 135: ' BEEE

9 ENT A 0.01 PRG B 0.1 PRG C 135 PRG

4. Link this program to Register 2:
2 REC

5. Store this program in Register 1:
1 REG ENT

‘The .second portion of the program will be stored in Register 2.

6. Select the FRQ acreen and program 62 Hzs
6 ENT 62 PRG | - -

7. Select the}AMP screénkand‘progfam 135 vo1ts:
5 ENT 135 PRG |

8. Select the RMP screen and program DLY = 0.01, STP
= 0.1 and VAL = 115:

9 ENT A 0.01 PRG B o.i PRG C 115 PRG
9. Store this ptogram in Register 2:
2 REG ENT
To initiate the program:

1 REC ENT
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3.4.10.2 SIMULTANEOUS RAMPS

Two outputs may be simultaneously ramped or stepped by enabllng
two parameter screens. The screen first selected will be the
dependent parameter. The last parameter screen selected before
entering the ramp (RMP) screen is the independent parameter. The
independent parameter is used to specify the number of steps in a
ramp. Since the dependent parameter has as many steps as the
independent parameter, the step (STP) size must be calculated so
the dependent parameter will not exceed its maximum value. -The
following example will specify frequency as the independent para-
meter and phase as the dependent parameter.

The following example will ramp ffequency from;360 to 440 Hz at a
rate of .2 Hz per .2 second, while each .2 Hz step causes the
amplitude to go from 10 volts to 210 volts in .5 volt steps.

1. Select the AMP screen and specify the starting voltage of
10 volts:

5 ENT 10 PRG

2. Select the FRQ screen and specify the startlng frequency
of 360 Hz.

6 ENT 360 PRG
3. Select the RMP A screen and specify the ramp parameters
- of the independent parameter, FRQ, of DLY = .2 seconds,
STP. = .2 Hz and VAL = 440 Hz: ' :

9 ENT A 0.2 PRG B 0.2 PRG C 440 PRG

.of the dependent parameter, AMP, of STP = 5. volts' ;

5. At this point the program may be executed by depreSS1ng
"the ENT key or stored in a register.

The final value of the dependent parameter, AMP, will be deter—
mined by the number of steps of the 1ndependent parameter and the
STP value, .5V specified in RMP B,

FINAL VALUE = INITIAL VALUE + (RMP B’STP) (NO. STEPS)

NO. STEPS = (DEP. PAR.) (FINAL VALUE - INITIAL VALUE)/STEP

SIZE

In this example:

NO. STEPS = (440 - 360)/.2 = 400

FINAL AMP VALUE = 10 + .5 X 400 = 210 Volts
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3.4.11 TOTAL HARMONIC DISTORTION (THD)

The Total Harmonic Distortion screen is used to program
independently or 51mu1taneously the distortion for phase A, B and
cC. The program range is from O to 20% with 1% program
resolution.

The - following example will program the: output voltage to 115
volts. Phase B will have-10% distortion for 1 second. 1 :

l. Select THD screen
0 ENT

2. Enable phase B to be programmed to 10% distortion
10 B PRG

3. Select the AMP screen and enable all outputs to be set to
- 115.0 volts. 1

1f5VENT,115 PRG

4. Select the RMP A screen and spe01fy the output distortion
and voltage time of 1 second and a final value of 115

volts'
"9 ENT A 1 PRG C 115 PRG

5. Recall a registér'where the undistorted waveform wiil be
specified. Register 1 will be used in the example.
Store the operation in register O0: '

1 REC 0 REG ENT

6. Enable the waveform to be undistorted and remain at 115.0
volts for 10 seconds before dropping to 0.0 volts. -

0 ENT 0 PRG 5 ENT 115 PRG 9 ENT A 10 PRG co
PRG 1 REG ENT

At this point the program may be performed by depressing:

0 REC ENT o
3.5 TO MEASURE THE OUTPUT
Six of the measurement screens display the phase A, B and C
outputs simultaneously.. These six screens are for voltage,
current, power, apparent power, power factor and phase. The
measurement screen for frequency displays only a single value. :
While viewing any measurement screen, any other measurement

screen may be displayed by repeatedly depressing either the MON
or PRG keys.
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The screen may also be displayed by entering its equivalent
screen number followed by depressing the ENT key. Refer to Table
3-3 for all measurement screen numbers. '

3.5.1 VOLTAGE (VLT = 21)

The voltage screen displays the actual TRMS output voltage with
0.1 volt resolution. This voltage is the voltage at the Remote
Sense connector of the XP-power source or MXT10. o

To access the voltage screen, depress the keys:
21 ENT

3.5.2 CURRENT (CUR = 22)

.The current screen displays the actual TRMS load current. The

resolution depends on the available current from the power
source. It 1is 0.01 amp for a 10 amp range or 0.1 amp for a 100
amp range. Refer to Table 3-6 for the expected current resolu-
tion. If the power source has two ranges, the current resolution
will be for the highest maximum current for the lowest voltage
range. : _

3.5.3 POWER (PWR = 23)

The power screen displays the actual true power delivered to the
load. The resolution depends on the output voltage range and the
available .current and power from the power source. Refer- to
Table 3-6 for the expected power resolution. .

3.5.4 POWER FACTOR (PWF = 24)

- This screen displays the power factor to 1.000 with 0.001 resolu-

et o a n 10

—tT OIS

digits on the Watt (PWR) screen (10 watts or .01 KW). When this
- screen is displayed after another screen, it takes approximately
two seconds to update the screen.

3.5.5 APPARENT POWER (APW = 25)

This screen is accessed by its screen number, 25. It displays
either VA or KVA with a resolution of either 1 VA or .01 KVA.
The resolution is equal to the resolution of the power screen.
3.5.6 FREQUENCY (FQM = 26)

This 'screen is accessed by its screen number, 26. It displays

the measured output frequency with a resolution of 0.01 Hz, 0.1
Hz or 1 Hz up to 99.99 Hz or 500.0 ‘Hz, respectively.
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3.5.7 PHASE ANGLE (PZM = 27)

This screen is accessed by its screen number, 27. It displays
phase A relative to an external synchronizing input and phase B

and C relative to phase A. The resolution is 0.1 degree.
3.5.8 ELAPSED TIME (ELT = 11)

This screen displays the total run time accumulated on the 959XPT
up to 99,999 hours.

H = Hours
M = Minutes
S = Seconds

TABLE 3-6
CURRENT MEASUREMENT AND POWER RESOLUTION

POWER SOURCE

VOLTAGE ~ MAXIMUM POWER " CURRENT POWER
"RANGE SYSTEM CURRENT RESOLUTION ABSOLUTION
: (Amps) (Amps)
156" 10 - .01 1 watt
156 ' 100 » .1 .01 kilowatt
312 ' 10 .01 1 watt
312 100 , .1 .01 kilowatt
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SECTION 4 REMOTE PROGRAMMING WITH
ABBREVIATED PLAIN ENGLISH (APE)

4.1 GENERAL

Remote programming for the 959XPT IEEE-488 GPIB interface con-
sists of sending the unit address and the proper ASCII alpha-
numeric - characters to identify the parameter and the numerical
value or other argument. The description of the abbreviations

for GPIB messages used in this section are listed in Table 4-1.

These abbrev1at10ns must not be confused w1th the device

dependent abbreviations used to descrlbe the  959XPT operating
parameters (ex. FRQ=Frequency, etc.). ‘

4.2 UNIT ADDRESS

This is the A value (LSN) set in the CFG screen. The Unit
Address 0 through 30 corresponds to the HEX value 20 through 3E.

Refer to Table 4-2 for the equivalent HEX, Blnarg ASCII and
Decimal equlvalents. .‘The Unlt Address is set. at the factory to

1.

To select the CFG screen repeatedly depress the MNU key until
menu screen #1 is displayed as 111ustrated below- :

OlA”‘
03

THD
CLK

00 SNC
02 WVF

Enter the key sequence: -959 ENT

Repeatedly depress the MNU key unt11 the menu screen. #5 is
displayed as illustrated below--~ L e

16 ALM
18 CLM

CFG
FLM

17
19

Enter the key sequence: 16 ENT

The CFG screen will now be displayed. Depress the A key to
display the present Unit Address. It may be changed to any value
from 0 to 30.

The following key sequence will change the dnit address to 16:

16 PRG ENT
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 TABLE 4-1

COMMONLY USED GPIB ABBREVIATIONS

ABBREVIATION

DEFINITION

SDC

| |

| | -

I |

! R : ‘ = B

1 ATN | Attention. A logic line on the GPIB asserted

| : | only by the controller to indicate the data on

: ‘ the bus represents a bus message.

| CR | An ASCII carriage return.

] ] ) - ‘

| DCL | Device Clear. A universal bus message to ini-

| S | tialize all instruments to thelr power-on

| | states.

I : | ’ ' :

| END | End. A message conveyed when a talker uses the

i | EOI line with the last data byte of a data

| | string.

| 1 ‘ , ‘ :

| EOI | End Or identify. A logic line on the GPIB

| | asserted by a talker to indicate the last byte

| | of a data string.

] I

| EOS | End Of String. A delimiter message that con-
B ' | sists of a data byte(s) to indicate the end of

: | a data strlng.

-

| GET -+~ | Group Execute Trlgger: A GPIB message to trlg—

| GTL - | Go To Local. A GPIB message to put an ad-

| | dressed instrument in the local control mode.

| |

| IFC | Interface Clear. A logic 11ne on the GPIB

| E - | asserted by the controller to clear all inter-

| | faces (ex., default to unlisten and untalk).

| !

| LF | An ASCII line feed.

| I+

| REN I Remote Enable. A logic line on the GPIB

| | asserted by the controller. REN enables an

: : instrument to go to remote when addressed.

! | Selected Device Clear. A GPIB message to

| |

| |

| |

initialize an addressed instrument to its
Power-on state.

—— A S G - — ——— —— — . — — — — — ———— it W} g S s Wy T T ————— — Sv—s S " S, — e W — D m— W3 — . —— o
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TABLE 4-2

UNIT ADDRESS GROUP

LISTEN

63

| | | l | !
| | | BINARY | | |
| ADDRESS | HEX | A5 A4 A3 A2 Al | DECIMAL | ASCIT |
| | | : o I ] R
| | l B ~ | l i
] 0 I 20 | 001 -0 0 0 0:- 0.1 32 | sp |
| 1 I 21 | 001 0 0 -0 0o 1 | 33 1 { |
i 2 I 22 1 001 0 0 0 1 o | 34 | " |
| 3 I 23 | 001 0 0 0 1 1 1 35 | # |
| 4 I 24 | 001 ‘0 0 1 0 0o I 36 | $ |
| 5 I 25 | 001 0 0 1 o 1 | 37 I R
| 6 I 26 17001 0 6 1 1 o I -~ 38 | & |
i 7 I 27 1 001 0 0 1 "1 1 39 | ' l
| 8 I 28 | 001 0 1 0 0 0 | 40 I ¢ |
| 9 I 29 | 001 - 0 -1 0 0 1 1 41 by ol
I 10 l 2a1 002 - 0 1 0 1. 0 | - 42 | . * |
| 11 | 2B | 001 0 10 X 11 .43 | +
| 12 I 2C | 001 0 1 ‘1 © 0 1 ‘44 | I |
| 13 I 2D | 001 0 1 1 0 1 1 45 l - |
| 14 I 2B | 001 0 1 1 1 o0 |} 46 | . |
| 15 I 2F | 001 0 1 1 1 1 | 47 | / |
| 16 I 30 | 001 1 0 0 0 0 1 -.48 | 0o 1
] 17 ! 31 1 001 1 0 0 0 1 1 49 I 1 |
| 18 I 32 1 001 1 0 0 1 0 1 50 I - 2 |
| 19 | 33 1 001 1 0 0 1 1 1 51 | 3 |
i 20 I~ 34 1 001 1 0. 1 0 o 1 52 | 4 |
| 21 I~ 35 | 001 1 o 1 o0 -1 VI 53 Il 5 ]
| 22 | 36 | 001 1 0 1 1 0 1 854 1 6 |
] 23 I 37 | 001 1 0 1 1 1 1 55 | 7 |
| 24 | 38 | 001 1 1 0 0 0o 1 56 | 8 |
| 25 ! 39 | .001 1 1 0 0 1 1 57 | 9 i
I 26 | 3A | 001 1 1 0 1 o | 58 | s |
| 27 I 3B | 001 . 1 1 0 1 1 1. 59 | ; |
- 28 I 3¢ 1001 1 1 1 0 0 1 60 | <
} 29 I 3D | 001 - 1 1 1 0 11 61 | = |
| 30 ' 3B 1 001 1 1 1 1 0 1 - 62 ! > |
: UNL I 3F | 001 1 l1 1 X 1 1 |2 |

| | | B |
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4.3 MESSAGE FORMAT

The message sent to the 959XPT must have the following format for
each parameter:

HHHDXXX ~—=———mm e E+NND

where

H = Letter mnemonics for each message header

D = Optional header extension to specify output (ref. table 3-5)
‘X = Alpha, numeric argument or # for message header argument.

E = Optional ASCII E for exponent identification

+ = Exponent sign

N = Exponent value 0 to +63 _

D = Message string dellmlter. (CR) (LF) or (LF) standard

More than one message header with its correspondlng argument may
. be sent in one setup string with a common delimiter.

The ASCIT # symbol is used in a ramp program to designate . that
‘the start of the ramp is the existing output value. This feature
~is -useful when remotely calibrating the 959XPT without knowing
the existing CAL coefficient.

4.3§1 NUMERIC DATA FIELD

Parameter values may be sent to the 959XPT as an unsigned value
with a decimal point or a decimal point with an exponent. Phase
may be sent as a signed value.

The Decimal Point for numeric data values may be either sent . or
inferred. . .The two following ASCII strlngs w111 represent; .115

volts to the Model 959XPT,

AMP115
AMP115.0

There may be any number of digits following the decimal point,
not to exceed the 256 byte DMA buffer, but only the Least Signi-
ficant Digit (LSD) of resolution will be recognized. The LSD for
amplitude is tenths of volts. The LSD for frequency is either

“hundredths, tenths or Hertz for up to 99.99 Hz, 999.9 Hz or 9999
Hz respectively. )

Any parameter's numeric value may be of a mixed form with a
decimal point and exponent.

The exponent may be a numeric, with or without leading zeros, up
to .a value of +63. The following ASCII strings will represent
115 volts to the 959XPT:
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AMP1.15E2
AMP1.15E+2
AMP1,15E+02
AMPllSOE—l

A positive exponent value 1s represented by elther an ASCII Cmyn
or an un51gned value. , ; : ‘ : :

4.3.2 PROGRAM HEADERS

A Program Header is a mnemonic of a series of three ASCII charac-
ters used to select an 959XPT function or identify the data it
precedes. - The header is an abbreviation of the program functlon
it identifies.

The header may be followed by a header extension to separatel
program each output to different values. If an extension is no
added to the header all outputs will be programmed to the
header's argument. See  Table 4-3 for the definition of  the
Program Headers and thelr related arguments.

Any header that is sent to the 959XPT w1thout an argument . w111
cause the front panel dlsplay to show the corresponding screen.

The program header extension works on the trailing exception -
rule. This characteristic can be used to shorten the setup
string. The following - example demonstrates the trailing

exception rule by programming the phase A and B outputs to 20%
distortion and phase C to 0%: ‘ '

THD 20 THD C 0 -

Refer to Flgure 4-1 for a summary of all. poss1ble APE command ‘-

sequerncess
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IEEEE-488 PROGRAM SYNTAX

TO PROGRAM OUTPUT PARAMETERS' ,‘ ’
->|AMP|—|—|-(n)-->lOPNI—-)WVF |—|—ISNW|-->|SNC|—|INTI-—>REC—(n)~>REG (n)--

IFRQ! Al | ICLSI| fsgwl | ICLKI IEXTII leLpt 1 I
ICRLI IBI 3| I ) I
IRNGI IC] | [ ! ! |
IppZ| | | o 1 N
ITHD|. ~ P | o I I
fm——— 2> e D e o o e D el o e e D ———— p

TO RAMP OR STEP ONE OUTPUT PARAMETER'

,—>lAMPl-I-I-(n)—->STP-(n)-->DLY-(N)—->VAL (n)-—->*'
IFRQ! [Al I o .
ICRL| IB] ->DLY-(n)-—>VAL—(n)—-—--f ------ >*
‘IpHZ! ICI v o IR TEEP P
ITHDI

TO RAMP OR STEP THO_ OUTPUT PARAMETERS°~

—>|AMP|—I-|—(n)~—>|AMPI-i-l-(n)—->STP-(n)-->DLY—(n)—->VAL—(n)-“>STP—(n)—
IFRQI [Al IFRQ! Al I
ICRLI IBI ICRLI IBI : ->DLY—(n)-—>VAL (n)-->VAL—(n)“———-E-—-:
IPHZ| ICI IPHZ! ICl
ITHDI B ITHD |

TO REQUEST TALKING OF CALIBRATION COEFFICIENTS:

—=>TLK==>CAL=|—==|=| =] ——==>*
| I 1Al
IVLT| B
IPWRI ICI
ICUR]
FIGURE 4-1

ABBREVIATED PLAIN ENGLISH COMMAND SEQUENCES
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TO_SPECIFY THE SERVICE REQUEST INTERRUPT s

==>SRO~-(n) —==>*

TO_CALIBRATE MEASUREMENT:

==>CAL-=> |VLT | = | =] = (N) ===m=>

ICURI 1Al ;
IPWR| IB]
ICl

TO_REQUEST TALKING A PROGRAMMED PARAMETER OR MEASURED VALUE:

==>TLK==> |AMP | =] ~| =====>%

- IFRQ| IAl
ICRL! IBI
IRNG! ICI
|PHZ |
ISNC|
| CLK |
I MNU |
IELT |
IVLT |
|CUR|
| PWR |
|APW|
| PWF |
IALMI
IFLM{
ICFG|
| POF |
ITHD |

TO_RECALL A REGISTER:

~=>REC- (n) =—=>*

* Represents either an IEEE-488 END or EOS message. The EOS
message may be either an ASII Carrage Return(CR), Line
Feed (LF) or just LF. ‘

n Represents a numeric value.

FIGURE 4-1 (continued)

ABBREVIATED PLAIN ENGLISH COMMAND SEQUENCES
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TABLE 4-3
PROGRAM HEADERS

! | |
|HEADER |EXTENSION| ARGUMENT
I__- ! I '

‘DEFINITION

| | -

| AMP ] 1# or numeric
| | |from 0.0 to
: : =RNG value.

Amplitude in volts.

:CAL VLTl A, B, C !Expected Actual voltage at remote sense
| S |

| CAL PWR{ A, B, C {Expected
l.

Actual current from power.

CLK ‘INT,EXT

‘A, By C INumeric ,
Ivalue 0.00
lto 100.0
| (Maximum
lcurrent of

|system)

-Clock source

CRL Current limit in amps.

S . —— T iy, ot i T m— T "0ty T s} TE S — -  —

DLY INumeric datal Delay in seconds
ffrom 0.00 to!l -

19999 |

|

|Numeric data
Ifrom 45.00

lor LILM to

FRQ Frequency in hertz.

l
INumeric data
|.001 to
199.99
|

A, B, C |# or numeric
ldata from
10.0 to
14999.9
! :
10 through 16| Register load
| |
10 through 16! Recall register
| | g

A, B, C |0 through 20: Total Harmonic Distortion (%)
|

Hold-up time in seconds from
Current Limit.

- HLD

PHZ Phase angle in degrees.

PRG
REC

|
|
|
|
|
|
|
!
!
]
|
|
|
!
!
!
1
|
|
!
|
I
I
|
|
!
|
|
!
|
!
| THD
!

|
|
]
|
|
|
]
|
|
|
|
|
|
i
|
| .
| |HLM value
|
i
|
i
|
|
|
|
|
|
|
|
|
|
|
|

——— G — oy - G — — T— — i — v P i | it [ — T iy — o — — Y — D U TS s VOEE ) WAL iy D qay; GO W gy - — qagy, w— e}
i
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TO SPECIFY THE SERVICE REQUEST INTERRUPT:

=->SRQ-(n) =—=>*%

- TO_CALIBRATE MEASUREMENT:

==>CAL=> VLT | =] =] =(N) ====>
ICURI IAl o
IPWRI IBI
icl

TO_REQUEST TALKING A PROGRAMMED PARAMETER OR MEASURED VALUE:

==>TLK==> |AMP | = | = | ====eD *
IFRQ! IA|
ICRL] 1B]
IRNG! (CI
IPHZ |
ISNCI
ICLK}
IMNU |
|ELT|
IVLT |
ICUR|
| PWR |
IAPW |
| PWF |
|ALM]
IFLMI
ICFGI
| POF |
ITHD |

"TO_RECALL A REGISTER:

~—>REC-(n) ——=>*

* Represents either an IEEE-488 END or EOS message. The EOS
f message may be either an ASII Carrage Return(CR), Line
Feed (LF) or just LF. f

n  Represents a numeric value.

FIGURE 4-1 (continued)

ABBREVIATED PLAIN ENGLISH COMMAND SEQUENCES
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TABLE 4-3
PROGRAM HEADERS

|HEADER |EXTENSIONI

|
ARGUMENT
l B

" DEFINITION

|
| AMP
|

|

l

ICAL VLTI
L
ICAL CUR|
| N
ICAL PWRI
|

CLK
CRL

DLY

FRQ

-
I1# or numeric
|from 0.0 to
=RNG value.

A, 1Expectedf

A, |Expected

]

;Expected

| INT , EXT

|

|Numeric
lvalue 0.00
lto 100.0
| (Maximum
lcurrent of
|system)

A, B, C

INumeric datal
|from 0.00 tol
I9999 |
| .
INumerlc data
ifrom 45.00
lor LLM to

.Clock eource

Amplitude in voltsQ?

Actual voltage at remote sense

Actual current from: power

Current limit in amps

Delay in seconds

Frequency in hertz. .

HLD

PHZ

PRG
REC

THD

D i . — —— O —— — — — " (i et | —— —- w08 - r—— o m— — — — — ——n Ut} —— — V—

|
!
|
]
|
|
|
I
|
|
I
|
I
|
|
|
!
!
!
|
!
|
I
!
|
|
|
I
|
I
!
|
!

|

l.

|

1

|HLM value ]

| |

INumeric datal

1.001 to ]

199.99 ]

| . i

4 or numericl

|data from |

10.0 to |

14999.9 1

I S

10 through 16‘
|

10 through 161

| |

A, B, C 10 through 20;
|

A, B, C

Hold-up time in seconds from
Current Limit.

Phase angle in degrees.

Reglster load

Recall reglster

Total‘Harmonic Distortioh'(%)

Artisan Technology Group - Quality Instrumentation ...
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L 3

TABLE 4

PROGRAM HEADERS

HEADER |EXTENSION| ARGUMENT
' .

I
: DEFINITION

A, B, C

measurement of the output load
current.
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| |

| |

| |

: REG : :0 through 16{ Register load }

| RNG I A, B, C 10.0 to limit!| Amplitude range and limit valuel

| ] Ivalue of I in volts. I

| | Irange | |
| o | | : |
| SNC : :INT,EXT : Synchronize =
I .

| SRQ ! 10, 1 or 2 | Service Request disable, enablel

: : .; : or at completion of program. :
| STP | IFrom parame-| Step size |

| | “fter minimum | |
| | lto maximum | |

| | lvalue o |
! ! ! | ) |
| TLK | ~lAny program | Set up 959XPT to talk argument |
| ! lheader or | when talk addressed. |
! | lother argu-= | I
! | Iment. | |
| | i | : |
| TRG | | | Execute (Trigger) set-up para- |
; ) : ; : meters on GPIB "GET" message. :
| VAL i IFrom parame-| Final ramp or step value in |

| | Iter minimum | volts, hertz, amps, degrees, |
| | lto maximum | sine wave or square wave. |
| | Ivalue. ] : |
] ] | | . |
| WVF i | SNW, SQW | Wwaveform »1
| | | |

: OPN : : : Open output relays ;
: CLS : ; { Close output relays %
| VLT Il A, B, C | | Used with TLK to request |
I | | | measurement of the output volt-!
| | | | age. ]
! | | | |
| ELT | | | Used with TLK to request total |
| | } : accumulated run-time. . :
I CUR | ] | Used with TLK to request }
| | | -

! | ! | |
| ! ! I |
| | ! ! |




&

TABLE 4-3 (CONT.)
PROGRAM HEADERS

I
HEADER |EXTENSION
|

ARGUMENT DEFINITION

- measurement of the output
frequency.

| | I |
| - | |
| | | !
| PWR | A, B, C | | Used with TLK to request |
| | . | measurement of the True. output I
| | | | power. |
| ] | ! o |
| APW | A, B, C | | Used with TLK to request |
1 | | | measurement of the Apparent |
: : } ‘ output power. ; {
| PWF | A, B, C1I| | Used with TLK to request 1
| | : | | measurement of the output |
| :» : : power factor. :
|

| PZM | A, B, C | | Used with TLK to request |
| | ' | | measurement of the output |
| | | | phase angle. }
| | | |

| FQM | : : : Used with-TLK‘to request 'l
I |

| | | | I
! | | ! |

NOTE: If Extension does not follow the header, the argument will
be applled to all phases. :
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4.3.2.1 AMPLITUDE (AMP)

The AMP header is used to identify the amplitude command. The
argument is a numeric data field from 0.0 to the limit set by the
RNG value. An attempt to program a value higher than this value
will generate an error and a SRQ on the GPIB.

The foilowing ASCII strings w111 program the voltage:given in the
left column: - :

A,B,C 0.0 volts AMPO | - | |
A,B,C 10.5 volts AMP10.5 or  AMP1.05E1 or AMP105E-1
A,B,C 100 volts  ~  AMP100  or = AMP100.0  or  AMPLE2

4.3.2.2 FREQUENCY (FRQ)

The FRQ header is used to identify the following numeric data as
frequency. ‘

The following string will program the frequency to 60.56 Hz.
FRQ 60.56 - | o
4.3.2.3  PHASE (PHZ)

The PHZ header with the optional A, B or C extension is used to
identify the following numeric data as phase. :

The PHZ header sent with no extension will program the B and C
. outputs in phase with phase A. The phase of the A output will
. lead the EXT SNC signal or EXT lock and. clock signal by the value

programmed. R L : :

The following example will program the A, B and C outputs to 90
degrees relative to an external sync signal when operating in
the EXT SNC mode: _ :

PHZ 90

The following examplé'will program phase B tb 240.5 degrees and
phase C to 119.3 degrees leading phase A. = - , L

PHZB 240.5 PHZ C 119.3
4.3.2.4 CURRENT LIMIT (CRL)
-The CRL header with the optional A, B or C ektension is used to

identify the Current Limit Command. The argument is a numeric
data field from 0.0 to the maximum rated current of the power

system.
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NOTE

A current limit value of 0 will inhibit the

959XPT's response to a current limit fault
condition. ‘ Lo

The following string w111 program a current 11m1t of 13 5 amps
for all three phases: , S

CRL 13. 5

4.3.2. 5 TOTAL HARMONIC DISTORTION (THD)
The THD header w1th the optlonal A, B or C exten51on is used to
identify the Total Harmonic Distortion command. The argument is
a number data field from 0 to 20. The data is interpreted as %
THD. (R S AL e
The following: string will program all outputs to 20% THD:

THD 20 - -

To enable the phase B dlstortlon to be 10% when all outputs are
programmed to 115.0 volts for 1 second, the contents of register
1 recalled and the entire operation loaded. 1nto reglster 0, use
the following string: : g

~THD B 10 AMP 115 DLY 1 VAL 115 REC 1 REGO

To enable the- waveform to be undlstorted for 10 seconds at 115.0
-volts before going to 0 volts and-to load the operation into
‘register 1 send follow1ng strlng- e .

THD 0 AMP115 DLYlO VALO REGl

To perform the operation specified in register 0, send the
following string: s > : Lo

REC 0

Note that the distortion will be only on phase B for 1 second.
All outputs will then remain at an undistorted output of “115.0
- volts for 10 seconds before programming to 0.0 volts. :

If a programmed turn-on at 90 degrees is required, the Voltage
waveform must be first stopped at 90 degrees. The following
example will first program the phase A output to 0.0 volts at 90
degrees and preset the frequency to 50 Hz.

FRQSO 'PHZA90 AMPO VALO :
The output amplitude will then be programmed to 120 volts w1th

20% distortion that reduces to 0% in .0l second steps.

AMP120 THD20 STP1 DLY.0l VALO STPO
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NOTE
The voltage will start'at the 90 degree’point.
4.3.2.6 RAMP INFORMATION
4.3.2. 6 1 DELAY (DLY)

The DLY header is wused with a'parameter that has a numeric
argument (ex. AMP, FRQ, PHZ, CRL, CAL) in a 31ng1e step program.

The numeric argument is in seconds w1th four decade resolutlon
from 0.001 to 9999 seconds.

The STP header with VAL may be used with - DLY to ‘cOmpletely
specify a ramp program. ,

The following string w1ll flrst step the voltage to 125 volts for
2. 55 seconds and return to 115 volts. :

AMP 125, DLY 2. 55 VAL 115

The following string will ramp the voltage from 10 volts to 115
volts with 1. 5 volt/ 5 sec. steps: R

AMP 10 DLY 5 STP 1 5 VAL 115

When an AMP header with an argument of 0 is used, “the waveform
will stop and drop to zero volts at the point spe01f1ed by the
PHZ A value.

The followign ASCII string will stop the waveform at 0 . degrees
for .01 seconds and return to 115 volts:

PHZ A 0 AMP 0 DLY .01 VAL 115

Refer to paragraph 3.4.6 and 3.4.10 for additional information.
4.3.2.6.2  STEP (STP) |

The STP header is used to 1dent1fy the follow1ng argument numeric
value as the increment or decrement value for a FRQ, CRL, AMP,
PHZ or CAL ramp. Refer to paragraphs 3 4.6 and 3.4.10 for
additional information. - }

The following example will ramp all outputs from 130 volts‘in 1.5
volt/.5 sec. steps to 10 volts.

AMP130 DLY.5 STP1.5 VALI1O
4.3.2.6.3 VALUE (VAL)

The header VAL is used to identify the following numeric
argrument as the final Value of a ramp or step.
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If the VAL argument is larger than the initial value for the
parameter to be ramped, the ramp will increment with step size
defined by STP and DLY. With the VAL argument less than the
initial wvalue, the ramp will decrement from the initial
parameter. Refer to paragraphs 3.4.6, 3.4.10, 4.3.2.6 and
4,3.2.7 for additional information. B

A ramp or step operatlon can be stopped at anytlme by the GPIB
- message Group Execute Trigger (GET).

The follow1ng example will decrement the output amplltude from
120 in .1 volt/ 2 sec steps to 100 volts after a Dev1ce Trigger.

AMP 120 DLY.2 STP.l1 VAL100 TRG
‘The following example will simultaneously ramp the Frequency from
. 400 to 5000 Hz at a rate of 10 Hz per second and the Amplitude
from 5 volts in increments of .5 volts per step:

RNG270 AMP5 FRQ400 STP10 DLY1 VAL5000 STP.5

A GPIB Service Request will be generated at the end of a ramp if -
SRQ2 is included in the setup strlng. ‘ A

4.3.2.7 REGISTER (REG)

The REG header is used to load the register specified by the
following numeric data with the precedlng data. The numeric
value is from 0 to 15. The PRG header is identical to the REG
header and is included to standardize other AC power controllers
with the 959XPT. i

The following example will load a ramp program that will step the
voltage from 10 to 115 volts with 1 volt/ 5 sec steps at 400 Hz
into register 0.

FRQ400 AMP10 DLY. 5 STPl VALllS REGO

4.3.2.8 RECALL (REC)

The REC header is used to recall previously loaded data from a
register identified by the following register number (0 to 15).

The following example recalls and.outpﬁts the parameters stored
in register 0 by an example in paragraph 4.3.2.7. :

RECO

The following example recalls the parameters in’register 0 and
outputs the parameters after the IEEE-488 "GET"‘message. L

RECO0 TRG
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The following is an example of register linking. The voltage and
frequency is maintained at 115 volts and 60 Hz for 5 seconds and
then the program contained in register 0 is recalled and
executed. The program is stored in register 1. '

FRQ60 AMP115 DLY5 VAL1l5 RECO REG1
The program is initiated by the following ASCII string:
REC1 |
4.3.2.9 RANGE (RNG)
The RNG header is used to select a range defined by the ALM

screen RNG, LLM and HLM values. The numeric value following the
RNG header will also deflne the upper limit for the AMP value.

The RNG value will select the higher range if the value is
greater than the lower range value deflned by the ALM screen.

If the range and voltage amplltude are to. be programmed by the
same data string the RNG header and argument must precede the AMP
header or a syntax error will be generated.

The follow1ng example will select the 270 range from the 135/270
range pair with an upper amplitude limit of 210 volts. o

RNG210
NOTE
The voltage range-change will occur only with compatible

power source systems. The power sources must have the
-proper range-change hardware.

' 4.3.2.10 SERVICE REQUEST

After power-up the GPIB Service Request (SRQ) will be generated
by the 959XPT after any error (example, .syntax, output fault,
etc.). This SRQ output can be inhibited by the SRQ header fol-
~lowed by the single digit "o". The SRQ can be reenabled by the
SRQ header followed by 1. Sending SRQ2 to the 959XPT causes an
SRQ to be generated after the execution of a setup string. The

setup string can be of any type: ramp, callbratlon, etc.
The following example disables the 959XPT GPIB SRQ.
~ SRQO

After the generation of an SRQ, the status byte may be read from
the 959XPT. Refer to paragraph 4.5, .

58

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




4.3.2.11 SYNCHRONIZE (SNC)

.The SNC header is used with the EXT argument to synchronize the
phase A output to an external sync input. The phase A output
will be phase referenced to the sync input with the displacement
equal to the PHZ A value.

The following ASCII string will program the phase A output to 0
. degree relative to the external sync input.

PHZAQ SNC EXT

Sending the ASCII string SNC INT will disable the sync input.

4.3.2. 12 CLOCK (CLK) (optional)

’The CLK header has an argument of either EXT or INT. The CLK
header with the EXT argument will make the 959XPT a slave - to
another 959XPT system. The slave 959XPT will operate at the same

frequency as the master 959XPT. Phase A of the slave will be

related to phase A of the master by the PHZ A value of the slave.

The clock option is only avallable for the QSQXPT if the .
associated power source .or MXT10 Interface Module has the
LK option. '

The following ASCII strlng will enable the CLOCK and LOCK inputs
to the associated slave QSBXPT-

CLK EXT
NOTE

"1If there 1s no signal at the CLOCK input at the rear
. panel if the associated power source or MXT10 Interface

Module, the ‘output will go to zero volts.

The ASCII strlng CLK INT w111 return the 959XPT to its programmed
frequency. ;

4.3.2.13 TRIGGER (TRG)

The TRG header has no argument. When the TRG mnemonic is in-
cluded in a setup string to the 959XPT, it will delay execution
of the string until the GPIB Device Trigger message is sent by
the bus controller. ‘

- The Trigger mode may also be enabled in the local mode. by pro-
gramming setup parameters without depressing the ENT key. The

959XPT will then execute the setup values in the remote mode when
the Device Trigger is received.
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The following example will recall the parameters from register 0
and delay execution until the GET message is received. (Note:

GET is the abbreviation for the GPIB Group Execute Trigger
message and does not represent a series of ASCII characters.)

RECO0 TRG

4.3.2.14 WAVEFORM (WVF) (Optional)

The header WVF is used to identify the following argument as the
Sine Wave (SNW) or Square Wave (SQW) function of the Waveform.

The following example will program all outputs to the square wave
function. ' '

WVF SQW
- NOTE

The Waveform selection is only available:when a 959xpT
is used with a power source compatible with Square Wave -
-operation. ) ,
4.3.2.15 OPEN (OPN) AND CLOSE (CLS) (Optional)
-The OPN and CLS headers open and close an»optionalfoutpgt crelay
in the power source. There is no argument associated with these
headers. RN : T SO i

When the OPN or CLS headers is received by the 959XPT it will
drop the output voltage to zero volts for 50 milliseconds for the
output relays to switch.- ' : : :

4,3.2.16 TALK (TLK)

The TLK header is used to set up the 959XPT to talk data. When
~the TLK header has a program output parameter as its argument,
the 959XPT will report its programmed output value for the
ﬁrggment. Table 4-4 is the list of all arguments- for the TLK
eader. P : :

Table 4-5 shows the response format for all TLK arguments with no
A, B or C extension. ' Sl t

4.3.2.17 VOLTAGE (VLT)

VLT may be used as an argument to the header TLK with an A, B or
C extension. .

When wused as an argument, it will set up'the 959XPT to measure
the output voltage with 0.1 volt resolution. R :

When VLT is used as a header in a string with no argument, it
will cause the 959XPT front panel to display the measured output
voltage. - :
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. TABLE 4-4
TLK ARGUMENTS
| | ! | . ]
|ARGUMENT | EXTENSIONI| DATA | DEFINITION |
l__ | | ! S |
! | o | 1
I ALM | A, B, C IRNG,LLM,RLM | Amplitude limit screen con- |
| I | .+ .| tents ~ o
| | | | : |
| APW | A, B, C |VA or KVA | Measured Apparent Power output|
| | | | ' oo
|- CFG | A, B, C ILSN,CFB,PHZ | CFG screen contents including |
I ! | ‘ | .IEEE~488 listen address. |
! | | | = |
] CUR | A, B, C ICurrent in | Measured current. ]
| ' I |amps I |
| g R N | ‘ l
| ELT .| A, B, C.|H,M,;S }z Total accumulated tlme. }
| | e
| FLM | A, B, C IFRQ,LLM,HLM | Frequence limit screen con- |
I | e s | tents. - : , o
i l 1 ! |
| FOM | , gIHertz | Measured Output Frequency t }
b S B | ,
} PZM | A, B, C lDegrees ! Measured output phase angle S
| | | | |
ICAL CUR |-A, B, C |0 to 255 I Calibration Coefficient !
ICAL VLT | A, B, C 10 to 255 | Calibration Coefficient |
/:CAL PWR { A, B, C }0 to 255 = Calibration Coefficient s{
| . POF | A, B, C ldegrees | Programmed phase calibration |
i ] | I | coefficients l
| PWF | A, B, C 10.000 to | Measured power factor. |
| . 11.000 | I S . ‘ !
| o S I | L |
-1 PWR | A, B, C Iwatts or | Measured power output. |
} ! lkilowatts I : |
| viT | A, B, C IVoltage in | Measured output voltage. I
| | Ivolts | !
| | | | T T B
‘|  ANY | | | Programmed value of the |
| PROGRAM | o | Argument. 1
|HEADER | | | :
| ! I_ |

' NOTE: If Extension does not follow the argument, the data will
contain A, B and C information.
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TABLE 4-5
TALK STRING RESPONSE

TLK STRING SENT

RESPONSE FROM 959XPT AFTER ADDRESSED

| | |
! | |
| . TO 959XPT [ TO TALK !
— )
|  TLK  ALM % ALM  RNGO LLM135  HLM270 | %
: TLK  AMP | AMP  A000.0  B000.0  C000.0 :
| TLk AW | aPW  A0000  B0OO00O €0000 |
E 'TLK  CFG i CFG  LSNO0O1  CFBO210  PHZ0120 'i
| TLK  CLK | CLK  INT | l
5 TLK  CRL i CRL  A100.0  'B100.0  C100.0 }
: TLK  COR : CUR  A00.04 B00.15  C€00.16 '_%
|  TLK  ELT | ELT  HO0052 M0027 50010 [
} TLK FLM : FLM  FRQ0400 LLMO045  HLM5000 | E
:_ TLK  FRO i FRQ  400.0 | ;
| mx  eon | rom 1399.9 | !
i TLK PHZ i»PHZ A090.0 B240.0  C120.0 ‘i
| TLK  PWR | PWR__ A0.000  B0.000  C0.000 ‘
} TLK  PWF : PWF  A1.000 B1.000  C1.000  J
: TLK  PZM : PZM .. B240.2  C119.9. i
E TLK  REG ; acTuaL CONTENTS OF REGISTOR 0 !
| TLK SNC | SNC INT '}
: ~ TLK  THD : THD A0 BO co {
E TLK VLT E VLT A004.9 B004.9  C005.0 {
: TLK  WVF : WVF A SNW B SNW C SNW {
NOTE: If an A, B or C extén51on follows the TLK afgument (ex.

VLT), the response string will contain only the correspon-

ding data.
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4.3.2.18 CURRENT (CUR)

CUR may be used as an argument to the header TLK with an A, B or
C extension.

When used as an argument, it will set up the 959XPT to measure
the output current in“amps with 0.01 amp or 0.1 amp resolution.

When COR 1is used as a header in a string with no argument, it
will cause the QSQXPT front panel to display the output current.

4.3.2,19 POWER (PWR)

PWR may be used as an argument to the header TLK with an A, B or
C extension. , '

When used as an argument, it W111 set up the 859XPT to measure
the output power in watts or kllowatts w1th 1 watt or .01 kilo-
watt resolution.

When PWR is used as a header in a string with no argument, it
will cause the 959XPT front panel to display the output power.

4.3.2.20 POWER FACTOR (PWF)

PWF may be used as an argument to the header TLK w1th an A, B or
C extension. L

When wused as an argument, it will set upfthe 959XPT to measure
the output power factor from 0 to 1.000 with resolution.

.When PWF :isvused as a header in a string with no argument; ~it
'will cause ‘the 959XPT front panel to display the output power

factor.

1.3.2.21 Aﬁ?ARENT POWER (APW)

APW may be used as an argument to the. header TLK with. an A,- B or
C extension.- i

When = used as an argument, it will set up the QSQXPT to nmeasure
the Apparent Power output in VA or KVA with 1 VA or .0lKVA
resolution. o

When APW is used as a header in a string with no argument, it
will cause the 959XPT front panel to display the measured output
Apparent Power.

4e3.2.22 FREQUENCY MEASUREMENT (FQM)

FOM may be used as an argument to the header TLK. There is no
extension for this argument. .

When FQM is used as an argument, it will set up the 959XPT to
measure the output frequency in hertz.
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When FQM is used as a header, it will cause the 959XPT front
panel to display the measured output frequency.

4.3.2,23 PHASE ANGLE MEASUREMENT (PZM)

PZM may be used as an argument w1th an exten51on A, Bor C for
the header TLK. L ~

. When used as an argument, PZIM w111 set up the 959XPT to measure
the phase angle of phase B and C relative to- phase A. The

measurement is made at the Remote Sense terminals. | Phase A is
measured relative to an External Sync input. '

When PZM is used as a header, it will cause the 959XPT front
panel to display the phase measurement screen. S

4.3.2.24 CURRENT LIMIT HOLDOFF (HLD)

The HLD header is used to speélfy a hold-up time in response to a
current - limit. The argument is any value from 0. 001 to 99.99
seconds. The default value is. 0 1 seconds. ' -

If the load ‘exceeds the programmed Current Limit (CRL) value for
the - time period specified by the HLD argument, the output w111,
default to 0. 0 volts. - !

4.4 MESSAGE SEPARATOR

A complete message consists of a header and an argument. Since
more than. one message can be sent in a setup strlng, message
separators .included in the string between the message will make
it more readable to the human operator¢ ‘There are three message
separators recoqnlzed by the 959XPT: the comma (,),. semlcolon‘

IA\ LY

AN ZLANEA ]

they may be dlspersed throughout a setup string.
The following are two examples of the use of separators;
FRQ400;AMP115;WVF SQW R
: FRQ400 AMP115 PHZ,B, 240 PHZ C 120 WVF SQW
4.5 = STATUS BYTE | | -
Once the bus controller has detected the SRQ, it must determine

the instrument needing service by the Serial Poll. During the

polling routine the instrument needlng service will return a
Status Byte (STB) greater than decimal 63. ‘The Status Byte
values for various faults are glven in Table 4 6. .
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TABLE 4-6

STATUS BYTE VALUES

"in a setup strlng and executlon of
the string is complete.

! » t , o ] - N o

: STATUS BYTE (DECIMAL) g‘ ‘ASCII MESSAGE OR CONDITION

| | I |

| 71 | CRL FAULT

. 72 | TEMP FAULT . N

! 90 ‘I RNG RANGE ERROR = - ]

| 91 "} AMP RANGE ERROR ' 3 ]

. 92 | FRQ RANGE ERROR | :
| 93 |  PHZ RANGE ERROR o
| 94 | CRL RANGE ERROR “t
| 95 | RMP RANGE ERROR . ]
| 96 | SYNTAX ERROR i
i i 97 | BUS LOCAL ERROR ]
1 98 | EXT SYNC ERROR |
I 99 7<|A'CPU MEMORY ”RROR |
| 100 | DMA OVERFLOW. O

| - - 101 ] ;CFG, ALM, FLM, CLM RANGE . ERROR |
I . 127 | The response after SRQ2 is 1nc1uded}
‘ oy

l i |
l ! ]

4.5 END OF STRING

The End of String (EOS) dellmlter recognlzed by the QSQXPT is the
. ASCII Line.Feed (LF). Carrlage Return (CR) followed by Llne Feed
- may also  be used for ‘EOS. The End or Identlfy (EIO) IEEE 488

mgssage EuD will also be recoqnlzed.

The END message is sent by setting the IEE—488 ‘End or"Identify
line true with the last data byte. ‘ ‘

4.7 GROUP EXECUTE TRIGGER

The trigger mode of the 959XPT is enabled when the mnemonic TRG
is added to a setup string. The trigger command may be inserted
anywhere in the string. When the mnemonic is detected by the
959XPT, it will delay execution of the new setup values until the
GPIB Device Trigger 1s sent by the bus controller.

The trlgger mode may also be. enabled in the 1oca1 control mode by

. programming parameter values without depressing the ENT key. The

Model 959XPT will then execute the setup values. 1n the remote
mode when the Device Trigger is received.
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The following setup string will recall the values from reagister 9
and delay execution until the GET message is received. (Note:
‘GET is the abbreviation for the GPIB Group Execute Trigger
message and does not represent a series of ASCII characters.

(See Table 4-1).
REC9TRG
To set up 0 volts, 400 Hertz and wait for GET:

FRQ400AMPOTRG
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TABLE 4-7 o
HP SERIES 80 CONTROLLER STATEMENTS

STATEMENT DESCRIPTION
CLEAR 7 Universally sets all instruments to their power-on
- states by sending the GPIB message DCL e

CLEAR 701 Sets only instrument with listen address,"l" to its
power-on state by sending the GPIB message SDC.

LOCAL 7 Unlversally sets all 1nstruments 1nto thelr 1oca1
control mode by deasserting REN.

LOCAL 701 Sets only instrument with listen address "1" to its

: local control mode by sending the GTL message.

REMOTE 7 Sets REN true.

REMOTE 701 Sets instrument with listen address "1" to remote.

ABORTIO 7 Clears all instrument interfaces to unlisten and

' ' untalk by toggeling IFC..
Sets ATN false.

RESUME 7

OUTPUT 701;
"AMP"; V

STATUS 7,1;:;A

Sends the data string AMP followed by the numer1ca1
value of variable V to the instrument with listen

.address "1".

This statement reads the SR1 register of the series 80
controller for the interrupt cause. This statement
is necessary to clear the Service Request flag in the
controller.

S D MIDS AR S WD wiid S S s WSS i — . - —— — - orTH] o —— G D WD . — —— T — t—— T— —" WTE — — — . W W = T — Gt " W —— W — ommp —n

ENABLE INTR ‘
7:; 8

ON INTR 7
GOSUB100
TRIGGER 7

TRIGGER 701

A=SPOLL (7)

A=SPOLL (701)

D et AU G S T A S VI- D S T S WS aamy = guen o] MU ——— WA G S — ——— —— — — — —— TN w—— GOV T St WD AR ML WL D WO WS man —— S crv " sy —

-This statement allows the series 80 controller~program
to be interrupted when a GPIB instrument generates an

SRQ.

This statement will cause the program to go to an
interrupt subroutlne at 100.

This statement triggers all addressed 1nstruments by
sending the GET message.

This statement will trigger only the instrument with
listen address "1" by sending the GET message.

Sets variable A equal to the decimal value of the
Status Byte of an instrument previously addressed to
talk.

Sets variable A equal to the decimal value of the
Status Byte of the instrument with listen address "1".
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4.8 HEWLETT PACKARD SERIES 80 PROGRAM EXAMPLES |

For the following program examples, the 959XPT listen address 1s
"1" and the controller interface is select code’ "t

Table 4-7 lists some of the Series 80 Controller statements that
may be useful in programming the 959XPT on the GPIB.‘ For: addi-
tional statements - and their descriptions refer to the Hewlett
" Packard I/O Programm1ng Guide for the Series 80 Computer. ‘

The follow1ng program will step the QSQXPT program voltage from 0
volt to 130 volts in .1 volt steps-

10 REMOTE 7

20 FOR V-0 TO 130 STEP .1
30 OUTPUT 701; "AMP"; V
40 NEXT V

50 END

The following program will load the parameters of 115 volts and
400 hertz. The Model 959XPT will output the parameters only -

after the K1 special function key of the Serles 80 Controller is
depressed to send the GET message.

10 REMOTE 701 -

20 OUTPUT 701 ; "AMP115 FRQ 400 TRG"

'30 ENABLE KBD 32+64 ! ENABLE PAUSE AND SPECIAL FUNCTION KEYS -
40 ON KEY # 1 GOTO 100 ! USE KEY K1 FOR DEVICE TRIGGER

50 GOTO 40

100 TRIGGER 701
110 END

The program-example for SRO uses the statementa STATIS. ON INTR,

ENABLE INTR, AND SPOLL.

The STATUS statement in line 20 is necessary to clear the Con-
troller status register from any possible previous Service
Request (SRQ) interrupts. The HP I/0 Programming Manual is not
clear on the use of the STATUS statement but it must be used
after every SRQ and before enabling or reenabling the SRQ inter-
rupt to prevent false SRQ indication. Line 30 causes the program

to go to the interrupt subroutine at line 100.

The ENABLE INTR statement in line 40 enables the SRQ to generate
an interrupt. A setup string in line 60 causes an SRQ to be
generated by the 959XPT. The SRQ interrupt subroutine is between
lines 100 and 150.

The STATUS statement in line 120 clears the SRQ.

Line 130 generates a Status Byte from the 959XPT with listen/talk
address "1",
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10
20

30
40
50
60
70
80
90
100
110
120
130

REMOTE 701 | PUT INSTRUMENT#1(959XPT) INTO REMOTE
STATUS 7,1,;Z! READ STATUS TO CLEAR HP SERIES 80 STATUS

‘REGISTER.

ON INTR 7 GOSUB 100! ON SRQ GO TO ROUTINE AT LINE 100.,
ENABLE INTR 7;8! ENABLE HP SERIES 80 FOR SRQ INTERRUPT.
! THE FOLLOWING SETUP STRING WILL GENERATE AN SRQ AFTER COM=-

~PLETION.
-OUTPUT 701; AMP105 DLYlO VALllS SRQZ.

WAIT 20000! R
DISP "SETUP STRING DIDN T GENERATE AN SRQ"
END. |

| SERVICE REQUIEST FOR DEVICE 1 -

| USE SERIAL POLL TO DETERMINE STATUS BYTE
STATUS 7,1;Z | READ STATUS TO CLEAR SRQ
A=SPOLL (701)
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‘SECTION 5 CALIBRATION
5.1 GENERAL

Paragraph 5.3 is a procedure for callbratlon of the output volt-
age and phase angle. Paragraph 5.4 is a procedure for calibra-
tion of the voltage, current and power ‘measurements, . -

Calibration of. the 959XPT " requlres a compatlble power source or
an MXT10 Interface Module connected to a T—serles power source.

;5 2 REQUIRED TEST EQUIPMENT

" Table 5 -1 lists all of the equlpment needed tok ceiibrate the
programmed output and the measurement functlons of the QSQXPT.

TABLEVS-l

Required Teet Equipment

-

TEST EQUIPMENT TO CALIBRATE:

Fluke 8506A AC DVM the programmed output voltage.

Valhalia 2300 Power Analyzer
: current.

Philips PM6671 ‘the programmed output frequency

Pearson Model 3468 100 Amp the current limits.

,Current Transformer

R iy, e — T — T S — W — V— ——

|
|
|
|
|
|
the measured output power and |
|
|
|
I
|
!
]

S e S D e — s . —— —— ————— o )

5.3 OUTPUT CALIBRATION

The following subsections of this paragraph describe the calibra-
tion of the programmed output voltage and phase angle. paragraph
5.3.3 describes a check on the programmed output frequency. The
output frequency does not require a regqgular calibration interval

to maintain its rated accuracy. If a related component has been
replaced or a frequency check reveals an out-of-spec condition,
perform paragraph 5.3.3.

5.3.1 EQUIPMENT HOOKUP

Figure 5-1 shows the connection of the AC voltmeter, - frequency
counter and oscilloscope to the output of a power system. The
power system must be connected as shown in Figures 2-1, 2-2 or 2~

3. The calibration equipment shown in Figures 5 -1 connects to
the power system 1oad terminals.
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ourpur R
POWER svsreu COMPRISED
| OF 950XPT 'INSTALLED INTO

| A MxT104NTERRACE MODILE | BA [+
CONNECTED,TO T SERIES' | 45 |«
POWER SOURCES OR A ¥ LR NS
- |959XPT INSTALLED INTO AN | #C.

- [ scorE

1 ©
—{LO

XP SERIES POWER SOURCE |ngyt|—

(REFER TO FIGURES 2.1
THROUGH 2.3) -

DVM
@ : H

¢—o

Lo

FIGUHE 5-1
TEST EQUIPMENT CONNECTION FOR OUTPUT CALlBRATION
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5.3.2 CALIBRATION ADJUSTMENT

To calibrate the output voltage, remove the front panel. Refer to
‘Figure 5-4 for front panel removal and the location of R39.

Program the output frequency to 400 Hz and the output voltage to
100 volts.

- 1. Adjust the power source front panel GAIN control for the
programmed .voltage indication on an external TRMS AC
voltmeter connected to the phase A output. If the power
system consists of more than one power source connected
in series, the output voltage of each source must be
matched within 1% of each other.

2. Program 60.0 Hz and adjust pot R39 on the 959XPT for the
programmed voltage on the external TRMS. AC voltmeter.
To adjust R39 remove the 959XPT front panel.

3. Repeat steps 1 and 2 as necessary.

4. Repeat steps 1 through 3 for phase B and C. Connect the
TRMS AC voltmeter to the ‘output that is to be
calibrated. Refer to the following table for the
adjustment in step 2: -

PHASE ADJUSTMENT
A R39
B R48
C R47

5.3.3 FREQUENCY CHECK

1. Connect the frequency counter across the phase A output.

7. Program 100 volts and 400 Hz. h
3. Check that the output frequency is 400.0000 +.004 Hz.

If  the frequency is not within the limit, remove power from the

power source. Remove the 959XPT. Detach the 959XPT front panel

‘keyboard and display. Refer to Figure 5-4. - The keyboard and

display assembly is electrically attached to the 959XPT with a -

- ribbon wire. Locate an adjustment at the right hand corner of
the top PC assembly,

Reinstall the 959XPT and program 100 volts and 400 Hz. With the
frequency adjustment, adjust the output frequency to 400.0000
+0.004 Hz.

72

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




THD = 00  SNC = 01

®

| *CLK = 02 *WVF = 03

FIGURE 5-2
First Menu Screen

*May not be displayed. Depends on configuration.

CFG = 16 'ALM = 17

FLM

18  CcLM = 19

FIGURE 5-3 -

Configuratiion Menu Screen
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' R39 PHASE A —_ TRIM c‘ApAclToa7

~REMOVE SCREWS

R47 PHASE C —_ N\
- N 3

= PHASE A

PHASE B/C

I R48 PHASE B

=CPU/GPIB

TEST CONNEGCTORS

 FIGURE 5-4
FRONT PANEL/KEYBOARD DISPLAY REMOVAL

Artisan Téchnology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




5.3.4 OUTPUT PHASE ANGLE CALIBRATION

As an option it is possible: to calibrate the programmed phase
angle of the 959XPT. The phase A output may be calibrated rela-
tive to an external sync input or a program change point of the
output waveform. Phase B anc C are calibrated relative to phase
A.. - The phase calibration values for phases A, B and C are
entered on the Phase Offset (POF) screen.

To calibrate the putput phase angle, connect either a Phase Meter
or an oscilloscope between the phases or the the external sync

input and phase A output. Program the: respective phase from the
Phase screen (PHZ) to the value the 959XPT is to-be- calibrated.

If an osc1lloscope is used the calibration 1s best performed with
a programmed angle of 0 degrees. : v

To access the POF screen perform the follow1ng key sequences-
1. Access the Phase screen (PHZ).

C 24 Depress the MNU key several times until the first menu screen
is dlsplayed. e -

3. Enter the key sequence;' 959~ENT

4, Depress the MNU key several times until the Conflguratlon
menu screen is displayed. '

5. To display the POF screen enter the key sequence: 20 ENT

If an oscilloscope is used and the respective phase is programmed
to . 0 degrees and 200 Hz, a 3 degree error is represented by 41
microseconds of the 0 volt point of the two signals.

- The POF values may be elther a positive or negatlve value. A

negative value is entered by depressing the , key two times aiter
“the- numer1ca1 value 1s entered before the PRG key is depressed.

}5 3 5 REMOTE CALIBRATION
~ This does not apply for operation with the 959XPT.
'S.4 MEASUREMENT CALIBRATION

‘»The:wallowinglparagraphs;will calibrate the 959XPT's measurement
of Voltage, Current and Power.

5.4.1 EQUIPMENT HOORUP

Figure 5-5 is the connection of the test equipment for calibra-
tion of all measurements. The loads should represent a value
close to the maximum rated load for the power source used with
the 959XPT. Refer to the power source instruction manual for the
recommended load values. The exact value of the load is not
critical and will not affect the: calibration. The load, however,
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must be constant during calibration of current and power.
5.4.2 VOLTAGE MEASUREMENT

Before calibration of the voltage measurement function, paragraph
5 3 must have been performed.

For - calibration of voltage measurement perform the following
steps: .

l. Remove any 1load from the 959XPT power SYStem and program:
either 100 or 200 volts and 200 Hz. , ;

2. Depress the MNU key several times unt11 ‘menu screen 1 is
displayed. Refer to Flgure 5-2.

3. Enter the key sequence: 959 ENT.

4. Depress the MNU key several times until" the configuratiOn
menu screen is displayed. Refer to Flgure 5 3. :

5. Enter the key sequence 13 ENT to access the CAL VLT screen.
" 6. Enter the key sequence of L
| 100 (*):PRG ENT,ifethejoutputris 100 volts
orv o g
200 (*) PRG ENT 1f the output is 200 volts.}

7. After approx1mately 5 seconds the volt measurement ° functlon
will be calibrated for all three phases. ,

5.4,3 CURRENT AND POWER SETUP

Connect the load to the output of the Digital Power Analyzer as
shown in Figure 5=6. Connect the output of the power system to
either the 10 amp or 100 amp position of the Digital Power
Analyzer. The 10 amp connector must be used with 653XP and

1953XP Power Sources. Either the 10 amp or 100 amp position is
used with the MXT10 Interface Module. When the MXT10 is used
with the 3001TCA, 1501TPM or 1501TC, the 100 amp position is used.

*If the A, B or C key is depressed at this point in the sequence,
only the respective phase measurement will be calibrated.
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‘OUTPUT LOAD
“TERMINALS

'AC POWER SYSTEM| -

WITH 9s9xpT [/BA T
g8

REFER TO_FIGURE | #C

2-1,2-2,0R 2-3 E
For ndokoe - |NEVT

I

T — = T2300 SERIES)
DIGITAL. POWERI

—n
|
l
b
I
}
]
I
!
!
|

J

rToa" "~

FIGURE 5-5 .
MEASUREMENT CALIBRATION EQUIPMENT HOOKUP
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1.

5.
6.

2.

3.
4,

5. 4 3.2 POWER MEASUREMENT CALIBRATION

1.

5.4.3.1 CURRENT MEASUREMENT CALIBRATION

To calibrate the Current Measurement function, perform the
follow1ng steps: ‘

Use the load resistance specified in Table 5-2 for the total
rated VA per phase and voltage range of the power system. If
dual range operation is possible, use the lowest voltage
range. . Program the 959XPT for the VOLTS value for the

MAXIMUM CURRENT from Table 5 -2, Program the frequency to

50 00 Hz.

If any callbratlon screen is already dlsplayed, the Current
Calibration screen (CAL CUR) may be displayed by depressing
either the MON or PRG keys and then sk1p to step 6. If a
calibration screen is not displayed, ‘press the MNU key

' several ‘times until menu screen 1 is displayed. Refér}Eto

Figure 5 2,
Enter the key sequence: 959 ENT

Depress the MNU key several times until the configuration
menu screen is displayed. Refer to Figure 5-3.

Enter the key sequence: 14 ENT to access the CAL CUR’screen.

Set the 2300 D1g1ta1 Power Analyzer front panel sw1tches to

read the phase A current. Record the value for entry into.

the 959xprT.
Enter the key sequence:

~(value from step 6) A PRG ENT

To callbrate the Power Measurement functlon,f‘perform‘the follow~
ing steps:

Program the 959XPT for the volts value for the MAXIMUM

" CURRENT from Table 5-2 and 50 Hz. -

If any -calibration screen is already displayed, the 'Power
Calibration screen (CAL PWR) may be displayed by depressing

‘either the MON or PRG keys and then skip to step 6. If a

calibration screen is not displayed, depress the MNU key
several times until menu screen 1 is displayed. Refer to
Figure 5-2.

Enter the key sequence: 959 ENT

Depress the MNU key several times until ‘the‘*configuration
menu screen is displayed. Refer to Figure 5-3. ~
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5. Enter the key sequence 15 ENT to access the CAL PWR screen.

6. Set the 2300 Digital Power Analyzer front panel switches to
gggd the phase A power. Record the value for entry into the
XPT. | . | ‘ ,

7. Enter the key sequence: -

(vaihe from step 6) A PRGAENT .
8. Repeat steps 6 and 7 for phase B and C.
5.4. 4 REMOTE. MEASUREMENT CALIBRATION
The 959XPT measurement functlons may be remotely callbrated.' The:
equipment hook-up must agree with Figure 5-5. The .values in the
following CUR and PWR strings must be derived from the 2300
Digital Power Analyzer.

To -calibrate the measured voltage, first program the QSQXPT to
the Amplltude value ‘and then send the follow1ng string: . '

CAL VLT (1) (Programmed Amplltude Value)

‘.To callbrate the measured current,'send the follow1ng strlng.

CAL . CUR (2) VALUE
To calibrate the measured power, send the following string:

 CAL PWR (2) VALUE

’5 4 5 ALTERNATE CURRENT AND POWER MEASUREMENT CALIBRATION

The calibration of current and power in paragraphs 5.4.3.1 and
5.4.3.2 may be replaced with a procedure that only uses a

Precision Current Transformer and TRMS voltmeter. Refer to those
paragraphs for supplemental 959XPT calibration information.

5.4.5.1 CURRENT

1. Apply the correct ioad‘from'Table 5~2. - Monitor the load
current with Precision Current Transformer and program the
‘959XPT to the VOLTS value from Table 5-2 and 50 Hz.

2. ,Access the 959XPT CAL CUR screen. Refer to steps 2 throﬁgh 5
- of paragraph 5.4. 3 1. T .

NOTES:
(1) May include an A, B or C extension.
(2) Must be either A, B or C extension.
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3. Enter the current value measured from phase A load by the
Precision Current Transrformer for the CAL CUR A value.
Refer to step 7. :

4. Repeat for phase B and phase C for multiple phase systems.
5.4.5.2 POWER

1. .Perform .step 1 of paragraph 5.4.5.1 while monitoring the
voltage across the load with the precision TRMS voltmeter.

2. Access the 959XPT CAL PWR screen. Refer to steps 2 through 5
of paragraph 5.4.3.2 :

3. Calculate the power by multiplyihg the TRMvaoitage by the
current measured by the Precision Current Transformer. Enter

this calculated power value for the CAL PWR A value. Refer
to step 7 of paragraph 5.4.3. 2. - :

4, Repeat for phase B and phase C for multlple phase systems.
5.4.6 COURRENT LIMIT CALIBRATION (MXT10 only)

~ This adjustment should only be required if the MXT10 -CURRENT
LIMIT ASSEMBLY (A4) or CURRENT TRANSFORMER ASSEMBLY (A3) has been

replaced with a new assembly.

The . current limit adjustments are made with the top cover of the
MXT10 removed. Refer to Figure 5 6 for the 1location of the
adjustments on the assembly AA4. '

For the following adjustments, refer to Table 5-2 for programmed
Current Limit value (CRL) and the Load Resistance (RL).  These
values are a functlon of ‘the total VA per phase and the voltage

. -+ ted

over -two voltage ranges, the current limit must be set on the
lowest range. e , _

1. Apply the appropriate load indicated in Table 5-2. Monitor
the output current with Precision AC Current Transformer and:
AC DVM.

2. Program the 959XPT to the CRL value (ex., CRL = 22.73 for two
stacked lSOlTPMs,'BOOO VA, on 156 volt range).

3. Program the output frequency to 50 Hz. Program the output~
~amplitude to the VOLTS value from Table 5-2 for the MAXIMUM
CURRENT.

4. Verify the output remains at the programmed output voltage
without the output defaulting to 0.0 volts. If the output
defaults and the 959XPT displays the "CRL FAULT" message,
turn the current limit adjustment counterclockwise and repeat
step 3.

80 .

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




TB1

A5

R26 Q@

R25Q

€—-18_ADJ ,

| | _—meAsurEMENT
7«/ ADJUSTMENT,

' | ﬁc’v ds.‘ ZA
918 ADS = (R - -

CURRENT

A4

CURRENT LIMIT -

Arusan Technology Group Quality Instrumentatlon

A2 OSCILLATOR INTERCONNECT PC ASSY‘

A3 CURRENT SENSE PC ASSY
A4 CURRENT LIMIT PC ASSY

A5 DC POWER SUPPLY ASSY,

" FIGURE 5-5

MXT10 TOP VIEW REFERENCE OUTLINE

£ 81
’Guaranteed | (888) 88-SOURCE | www.artisantg.com

A




While monitoring the Precision AC Current Transformer, use
the 959XPT up and down keys to vary the output amplitude
until the output current reaches the ISET value of Table 5-2.

Very slowly, adjust A4R59 until the phase A system output
voltage drops to the 959XPT's  initialization voltage and the
CRL FAULT message is displayed.

Again program the output amplitude to the VOLTS value from

Table 5-2. Z‘Verify the 'output’remains at the=sprogrammed;

'value.

Using the 959XPT UP key slowly increase the output voltage
while- monltorlng ‘the output current. Verify the 959XPT

‘indicates a Current Limit at a current less than the CLM
value from Table 5-2. If not, repeat steps 3 through 6.

sRepeati steps 1 through 7 for phase B and C of multlphase

system. Apply the load in step 1 to the phase to be

~calibrated, Refer to Flgure 5-6 for the locatlon ~of the

adjustment in Step 5.°

Seal all adjustments.
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SOURCE [|TOTAL | LOWEST| MAXIMUM . | SET ICURRENT | LOAD IMAXIMUM |
|VA PER|VOLTAGE | CURRENT ICURRENT | LIMIT |RESISTANCE| TRIP |
IPHASE | RANGE |  AMPS I(ISET) | (CRL)I  (RL) 1 (CLM) |

| | |_(VOLTS) | | | ! !
3001TCA| 3000 | 130 127.27 (11001 28.1 | 27.27 | 4.03 | 28.64|
X2 1 6000 | 154.54 (110)| 56.2 | 54.54 |  2.02 | 57.28l
X3 | 9000 | 181.82 (110)1 84.3 | 81.82 |  1.34 | 85.92]
o | | N L b
3001TCA| 3000 | 260 113.64 (220)| 14.05 | 13.64 | 16.12 | 14.32]
X2 | 6000 | 127.27 (22001 28.10 | 27.27 |- 8.06 | 28.64l
X3 | 9000 | 140.91 (220)1 42.15 | 40.91 |  5.37 | 42.96|
x4 112000 | |54.54 (22001 56.2° | 54.58 1 4.03 | 57.28]
 3001TCA| 3000 | 156 122.73 (132)1 23.41 | 22.73 | . 5.80 | 23.86l
© %27 16000 | 145.45 (132)] 46.82 | 45.45 | . 2.90 | 47.721
X3 - 1.9000 | 168.18 (132)1 70.23 | 68.18 |  1.93 | 71.58|
| R T T l | N
3001TCA| 3000 | 312 111.32 (265)] 11.66 |11.32 | 23.40 | 11.89]
X2. | 6000 | -122.64 (265)1 23.32 1 22.64 1 -11.70.. 1 23.771
X3 | 9000 | 133.96 (265)| 34.98 | 33.96 |  7.80 | 35.661
X4 122000 | 185.28 (365)| 46.64 | 45.28 | 5.85 | 47.54]
1501TPM| 1500 | 130 [13.64 (110)f 14.05 | 13.64 |  8.06. | 14.321
X2 | 3000 |  127.28 (110)] 28.10 | 27.28' |  4.03 | 28.64l
| | | B A TR | 7
1501TPM| 1500 | 156 111.36 (132)] 11.71 | 11.36 | 11.61 1 11.93|
X2 T30 | T 122.73 (132)] 23.42 1 22.73 1 5.80 | 23.861
1001TC | 1000 | 130 | 9.09 (11001 9.36 | 9.09 | 12.1 | . 9.54]
%2 12000 | |18:18 (11001 18.72 | 18018 [ 6.05 | 19.08]
1001TC | 1000 | 260 | 4.55 (220)1 4.68.1 4.55 | 48.4 |  4.771
xz2 | 2000 | | 9.10 (2201 9.36 1 9.10 1 2417 | 9.54f
1001TC | 1000 | 156 | 7.57 (132)| 7.8 | 7,57 |  17.43 |  7.95]
Xz 120001 1514 3D I5.6 115181 871 | 15.9 |
; | . 1 R B | |
: 1001TC | 1000 | 312 | 3.54 (265)1 3.88.1 3.77 | .70.23 |  3.96|
X2~ | 2000 | | 7.75 (2651 7.7 1 7.54 1 - 35.01 | 7.92
| | | S | - |
161T | 260 1 120 1 1.45 (110)] 1.49 1 1.45 1 75.86 | 1.52]
161T | 160 | 240 | .727 (22001 0.75 |  .7271 302.6 | 0.76l
o | | l I ! R
1017 1 100 | 135 | 0.95 (1051 0.98 1 0.95 | 110.5 | 1.00]
1017 | 100 1 270 10.476 (2101 0.49 | 0.476 #41.1 | 0.5 |
751TPM | 750 [ 130 | 6.82 (11001 7.02 | 6.82 | 16.13 | 7.16l
| ! | | | | | 1

FULL LOAD CURRENT AND CURRENT LIMIT VALUES

TABLE 5-2
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SECTION 6 THEORY OF OPERATION

6.1 GENERAL

This section  first provides functional descriptions of the
elements of the 959XPT block diagram shown in Figure 6-1.

The circuit components of the 959XPT AC Power Controller are
mounted on five circuit boards: : : -

Mother Board (A2)

Keyboard (Al)

Phase A/Reference Board (A5)

Phase B/C Board (A4) ' .
Central Processing Unit/GPIB (CPU/GPIB) Board (A3)

6.2 CENTRAL PROCESSING UNIT/GPIB (CPU/GPIB) BOARD

A microprocessor is installed on the CPU/GPIB Board. . The micro-

‘processor,  memories and other devices on the board, comprise the

elements of the CPU, The microprocessor also has its own seven-.

/input interrupt controller, and three internal timers. A block:

diagram of the CPU/GPIB Board is shown in Figure 6-2.

In the local mode, the microprocessor receives its - inputs from
the Keyboard. Alternately, it receives them from a remote

-computer (Bus Controller) over an IEEE-488 General Purpose

Interface Bus (GPIB). Whether under local or remote control, it
programs the output f£frequency, voltages - and phase angles for
Phases A, B and C. ' ;

The microprocessor communicates with the.GPIB through a program-
mable GPIB adapter. The General Purpose Interface Bus (GPIB) is
the source -of remote inpu ; - 7 i the commu-—

nication 1link between the microprocessor and the GPIB. It is a

complex device containing all the registers and functional sec-
tions required for interfacing the GPIB to the CPU.

The microprocessor and the GPIB interface adapter are.Cthigured
for direct transfer of data to or from the GPIB and memory. This
is referred to as Direct Memory Address (DMA).

There are two memory devices for the CPU. One 'is read-only
memory (ROM). The other is non-volatile random-access memory
(NVRAM) . The firmware is stored in ROM and continuously executed
by the CPU. During operation, the NVRAM unit functions as a
random-access memory (RAM). ‘

The NVRAM device has an internal lithium battery which maintains
the stored data when power is removed. The battery has an
expected life of 10 years. In addition to its normal RAM func-
tions, NVRAM retains calibration and default values when power is
removed. : : S
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The remote sense inputs are connected across the power source
loads or, alternately, across -its outputs. These inputs are
applied to the CPU/GPIB board for isolation and scaling. The
input voltages are scaled for wuse by the CPU/GPIB. board
.measurement system. They are also used on the Phase A/Reference
and Phase B/C boards to correct for the voltage drops between the
power source outputs and its loads.

The parameter measurement system provides for displaying the
power source output voltage amplitude, current, power, apparent
power, frequency and phase angle to the operator through the
front panel display. The measurement system also measures the
frequency of the external sync input when external sync-is
selected. The CPU then programs the frequency of the s1ne wave
generators to the measured frequency.t,

The sense inputs are used by the measurement system. Ai;sense
input - voltage is equal to the amplitude of the: power source
- output. Voltage measurement is made . through an analog-to-digital

converter (ADC) .

The voltages developed from current transformers in each phase of
‘the power source are proportlonal to the current 1n each phase.
As with the sense input,” the current inputs ‘are indirectly .
applied to an ADC. The ADC data is processed by the CPU and then
displayed.

-The sense input of Phase A is applied to a 51ne—to—square vave
converter. The converter output starts and stops a timer in the
mlcroprocessor. The measured time is representative of frequency
which is processed for display on the front panel. ‘ _‘

Determlnlng phase is accomp11shed by first. measurlng frequency.
Then the time interval between the zero crossing of Phase A and
that of -Phase B or Phase C is measured.. The relationship between

the two measurements provides the phase angle -data wh1ch is
processed for display.

Power measurement is accomplished with an analog multiplier. An
output of a current transformer of one phase in the power source
is selected along with the sense input from the same phase. These
are applied as inputs to the analog multlpller. The output is an-
analog voltage proportional to power which is applied to an ADC.
The ADC output is processed by the CPU and then displayed. Power
measurément may be displayed for any phase.: ' ‘

The CPU loads the digital values of the programmed current 11m1ts
into the current limit digital-to-analog converter (DAC). Its
outputs, which are DC voltages proportional to the current limit,
are _connected to the current limiting circuits of the power.
source.
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6.3 MOTHER BOARD

The mother board simply provides interconnections between the
other boards. The only components on the mother board are one

26-pin and three 60-pin connectors. The connector designators
and the circuit boards that are inserted into them are:

CIRCUIT BOARD DESIGNATOR .MOTHER‘BOARDrCONNECTOR
Phase A/Voltage Reference (A5) J1
Phase B/C Board (A4) J2
CPU/GPIB/Measurement (A3) J3
Keyboard/Display (Al) : Ja

Note that the pins of J3 are not connected to 11ke numbered pins
on Jl and J2. That is because the CPU/GPIB Board is physically
inverted relative to the Phase A/Reference Board and the Phase
B/C Board. : . LI

6.4 KEYBOARD/DISPLAY BOARD

The operator 1nterfaces ‘with the 959XPT through the front panel
which is part of the Keyboard (Al). It includes a twenty-key
keypad, a REMOTE indicator, a liquid crystal display (LCD) and a
. display viewing angle control. A block diagram of the Keyboard
/Dlsplay Board is shown in Flgure 6 3.

When a Key is pressed, it creates an interrupt outputv to ‘the
microprocessor mounted on the CPU/GPIB Board. The microporcessor
then interrogates the Keyboard, determines which key was pressed
and performs the appropriate routine. It stores the key code in

memory until the ENTER key is pressed. It then performs the
function  in accordarnce with the -entered data. When the
microprocessor reads the keyboard, the enable causes a tone to be

generated from a speaker on this board.

When the 959XPT operates in the remote mode, it -receives its
programming data over the General Purpose Interface Bus (GPIB).
In that mode, the REMOTE indicator is 111um1nated.

. The LCD 1svcomp1ete1y self—contalned w1th its own internal data
registers. The CPU loads data into the display registers which.
represents the programmed values of voltage, frequency or phase.

6.5 PHASE A/REFERENCE BOARD

The Phase A/Reference Board has a number of functions. The most
important are generation of a clock proportional :to programmed
frequency, precise DC reference voltages'for the sine wave
generators, and generation of the Phase A sine wave. These and
other functions of the board are discussed in the following
paragraphs. A block diagram of the Phase A/Reference Board is

shown in Figure 6-4.
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The frequency generator is programmed by the CPU. The BCD pro-
gram data from the data bus is stored in registers on the Phase
A/Reference board. It provides control inputs for a bank of rate
- multipliers clocked by the output of a crystal-controlled oscil-
lator. The rate multipliers produce a train of clock pulses
proportional to the BCD data at their inputs which is precisely
1024, 10,240 or 102,400 times the programmed frequency. The
range of pulse rates is the same for the three frequency ranges.
The output is, therefore, divided by 10 or 100 for the two lower
ranges. The - output of the frequency generator clocks the three
sine ‘wave generators. ;

The frequency generator output is: monltored by a Lower Frequency;

Detector. . If the programmed frequency is less than approximately
-40 Hz, the detector will turn off the phase A, ‘B and C outputs.

The DC reference provides prec1s1on outputs to: the dlgltal—to—

analog converters (DACs) of the sine wave generators. Its source
is a 10-volt reference unit which is followed by a calibration.

~system. That system consists of voltage dividers and a quad DAC.

A node at a voltage divider is the reference source output. The
_.calibration DAC is programmed from data stored in NVRAM on the
CPU Board. The DAC outputs trim the voltages at the divider nodes

to provide the calibration adjustment.

The sine wave generator produces an AC. output for Phase A whloh

is of the frequency, voltage and phase as determined by inputs
‘from the Keyboard or GPIB. It is clocked by the output of the
‘frequency generator. It consists of a ten-bit counter system, a
read-only memory (ROM) and a d1gltal—to-analog converter (DAC).
- The operation of the circuit is explalned 1n the . detalled circuit
- descriptions of this volume. ,

‘The sine wave output consists of 1024'voltage steps which is
_smoothed by a two-pole filter. The Phase A generator also pro-

“duces one clock pulse for each cycle of the output frequency.
The pulse occurs at 0 degrees of Phase A and is used to reference

the phase angle of the Phase B and Phase C sine wave generators
to the Phase A generator. v -

-Prov1s1ons are made to synchronlze the sine wave generators to an
external input. In addition, it is possible to program the phase
of the Phase A generator with respect to the external sync input.
The phase angles of the Phase B and Phase C outputs are always
relative to the Phase A and are programmed from the keypad or

‘The remote sense inputs are connected across the power source

outputs or across its loads. These AC inputs are scaled on the

CPU/GPIB board. The scaled Phase A input is routed to the Phase
A/Referenceé board where it is compared to the programmed value.
When a difference occurs, the Phase A output is servoed to pro-

duce the programmed level at the sense inputs. Thus, if theg

inputs are connected across the load, the power source output is
increased to compensate for IR drop between the power source and
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the load. If the required compensation is greater than that
which can be developed or if the output fails, a fault signal is
generated to the CPU and the outputs are returned to the 5-volt
default level. : '

6.6 PHASE B/C BOARD

The. Phase B/C Board contains two sine wave generators, one for
Phase B and one for Phase C. Both are near-duplicates of the
sine wave generator on the Phase A Board. They are clocked by. the
clock output of the frequency generator -on the Phase.  A/Reference
board. Thus, their frequency is always that of Phase ‘A. Their
phases, relative to Phase A, are maintained by a pulse from the
Phase A sine wave generator. The pulse loads the phase values
programmed into their respective data registers at each  zero-
degree cr0351ng of Phase A. A block diagram of the Phase B/C
Board is shown in Figure 6-5. [ B A v '

The sense inputs for Phase B and Phase C are on the CPU/GPIB
board. The levels are scaled at that point, but the compensatlon
c1rcu1ts are located on the Phase. B/C board. .
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SECTION 7 MAINTENANCE AND TROUBLESHOOTING
7.1 GENERAL

The 959XPT has no routine maintenance requirements other than
-calibration. For a detailed description of the ‘calibration pro-
cedure refer to Section 5 of this instruction manual.

The majority of the troubleshooting of the 959XPT may be per-
formed with the 959XPT mounted in the XP power source or in. the

MXT10 Interface Module. Some. additional testing may be required
using the California Instruments Extender Assembly, part number
4930~-705. ; '

7.2 ASSEMBLY REFERENCE DESIGNATOR -

The assemblies shown in Figure 7f1 have the - following
descriptions: [ ‘

ASSEMBLY - - REFERENCE DESIGNATORS PART NUMBER

Keyboard/Display | AL 4959-701-1
Mother Board a2 4959-702-1
CPU/GPIB A3 4959-700-3
Phase B/C .. A4 “ 7 4959-707-1

Phase A/Ref -~ a 4959-708-1
7.3 TROUBLESHOOTING }

The 959XPT is only a component of an AC power supply system. To
determine if the 959XPT is the bad component of the gvstem, and

which assembly of the 959XPT is inoperable, use the Troubleshoot- -

ing Flow Diagrams in Figure 7-2 and 7-3. -

If the programmed output frequency and voltage of all phases 1is
incorrect and it cannot be corrected by the calibration procedure
in Section 5, replace assembly A 5. ‘ .
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SECTION 8 ‘REPLACEMENT PARTS
8.1 GENERAL

This section contains ordering information and complete ‘lists of
replaceable parts for the 959XPT AC Controller, Parts are listed
by major subassembly in alphanumerical order of their reference
designators, description, manufacturer's part number, ‘manufac-
turer's code identification number (See Appendix A for list of
‘manufacturers), and Callfornla Instruments stock ‘‘numbers are
indicated. ‘ : M s

8.2 ORDER INFORMATION o
In order to ensure prompt, accurate serv1ce, please prov1de the

following 1nformat10n, when appllcable, for each replacement part
ordered.’

-.a."Model number and ser1a1 number of the 1nstrument.v

-b.\‘Callfornla Instruments part number for the subassembly
" where the component is located (PARENT ITEM NO ).

c. Component reference de51gnator (SEQ NO. ).

d. Component description.

e. Component manufacturer's FSCM number (VENDOR) .

f.

California Instruments part number (COMPONENT ITEM NO.).

— All replaceable part orders should be addressed tao:

California Instruments
Attention: Customer Service
5150 Convoy Street

San Dlego, California 92111 1266
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PARENT ITEM NO.
4959~404-3 TOP ASSY, REPLACEABLE PARTS.
SEQ  COMPONENT DESCRIPTION . ~ VENDOR  QTY
NO. ITEM NO. o . - o -
Al- 4959-701-1 - - PC ASSY,!KEYBOARD/DISPLAY 16707 -1 -
A2  4959-702-1 .  PC ASSY, MOTHER - - 16707 1
‘A3 . 4959-700-1 or ~2. PC ASSY, CPU/GPIB = - 16707 1
A4 4959-707-1 PC ASSY, B/C BOARD 16707 1
A5  4959-708-1 . PC ASSY, PHASE A/REF 16707 1
DS2 250392 LAMP, LED, RED 72699 1
1 4959-201-1 PANEL, FRONT W/4959-201 16707 1.
2 4959-202-1 INSULATOR . 16707 1
3 - 210749 - SPACER, #6 X 3/4", NYLON 83330 .3
4- 210770 . STANDOFF, 6-32 X 13/8" PHN .. 06540 3
5 FS1038 SCREW, PNH, S/S, 6-32X1 96906 3
6 FS1030 SCREW, PNH, S/S, 6-32X3/8 96906 6
7 FS1011 | - SCREW, PNH, S/S, 4-40X1/4 96906 10
8 250325 FASTNER, CAPTIVE SCREW - 94222 2,
9 FS1079 .- - WASHER, FLAT, §/S, #4 . 96906 . 4
10 FS1072 -+~ WASHER, SPLT, S/S, #4  ~ .96906 4
11 4959- 203-1 . CABLE ASSY, RIBBON, 26 PIN 16707 1
99 -
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ONE YEAR WARRANTY

CALIFORNIA INSTRUMENTS, Division of Amstar Technical Products
Company, Inc., warrants each instrument manufactured by them to
be free from defects in material and workmanship for a period of
one year from the date of shipment to the original purchaser.
Excepted from this warranty are tubes, fuses, and batteries
- which carry the warranty of their original manufacturer where
applicable. . CALIFORNIA INSTRUMENTS will service, replace, or
adjust any defective part or parts, free of charge, when the
instrument is returned freight prepaid, and when ~examination
reveals that the fault has not occurred because of misuse,
abnormal  conditions of operation, user - modification, or
attempted user repair. Equipment repaired beyond the effective
date of warranty or when abnormal usage has occurred will be
charged at applicable rates. CALIFORNIA INSTRUMENTS will submit |
an estimate for such charges before commencing repair, if so -
requested. ‘ ; o e T A ’

PROCEDURE FOR SERVICE

If a fault develops, notify CALIFORNIA INSTRUMENTS or its local
representative, giving full. details of the difficulty, and
including the model .number and serial number. On receipt of
this information, service data or a Return Material Authoriza-
tion (RMA) number will be given. Fill in RMA No. blank on ship-
ping label attached opposite these instructions, pack instrument
carefully to prevent transportation damage, affix label to ship-
ping .container, and ship .freight prepaid to the "factory.
_CALIFORNIA INSTRUMENTS shall not be responsible. for repair of

gamage due to improper handling or packing. Instruments
returned without RMA No., or freight collect, will be refused.
Instruments repaired under Warranty will De returned Dy prepaid
surface freight. ~ Instruments repaired outside the Warranty
period will be returned freight collect, F.0.B. CALIFORNIA
INSTRUMENTS, San Diego, CA. If requested, an estimate of repair
charges will be made before work begins on repairs not covered
by the Warranty. ' '

DAMAGE IN TRANSIT

The instrument should be tested as soon as it is received. If
it fails to operate properly, or is damaged in any way, a claim
should be filed immediately with the carrier. A full report of
the damage should be obtained by the claim agent, and a copy of
this report should be forwarded to us. CALIFORNIA INSTRUMENTS
will prepare an estimate of repair cost, and repair the instru-
ment when authorized by the claim agent. Please include model
number and serial number when referring to the instrument.
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




