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MANUAL ADDENDUN

Model E48TCH-3431

1.0 GENERAL:

The ltodel 848TCH-3431 Controller is identical to the standard
Model 848TCH-1-4-2-1 Controller except the low frequency range
has been extended to 20 Hz and the high frequency limit detector
has been disapled.

2.0 SPECIFICATIONS:

All specifications remain the =zane as for the Hedel 848TCH-1-4-2-~
1 except:

2.1 FREQUENCY RANGE: ~ 20 to 9999 Hz in 1 Hz steps.

3.0 THEQRY OF OPERATION:

The theory of operation is the same as for the standard tlodel
3487CH Controller.

4,0 ADJUSTHMENT PROCEDURES:

1

Adjustment procedure remains the same ak 'for the standard Hodel
848TCM~1 except Sections 4.5 and 4.6,

4.5 Freguency Detector Low Limit Adjustment:
1, Turn AlR45 to its maximum CCW position,
2. Program 18 Hz. ‘ . .
3. Adjust ALR45 just to the point E7L is displayed.
4., Program 1% Hz and verifv that a frequency of 19 Hz

disnlayed to indicate that the low freguency limiter
not operating.

L3
18

5. Seal AlLR4S.
4.6 Freguency Detector High Limit Adjustment:

1. Verify AlW4 is installed and szip Section 4.6 1In
standard manual.

.

CAUTION
Do not excesd maximuwn zafe outvubt voltage of the wowor
scurce at  freguencizs otuer than nominal, Use cutput
frequency/power derating table. '

A10099
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SPECIFICATIONS

MODEL &48TCM AC POWER CONTROLLER
Table 1~1

AMPLITUDE PROGRAM
VOLTAGE RANGES:

VOLTAGE ACCURACY:
(24 hours, 25°C
+1°C at constant
line and locad
conditions)

LOAD REGULATION:
LINE REGULATICN:
TEMPERATURE COEF~
FICIENT:

LONG TERM STABILITY:
(25°C #5°C at con-
stant line and load
conditions)
DISTORTION:

DEFAULT (INITIAL)
VALUE:

FREQUENCY PROGRAM
(25°C $1°C)

FREQUENCY RANGES:

FREQUENCY ACCURACY:
(24 hours)

TEMPERATURE COEF-
FICIENT:

LONG TERM STABILITY:

DEFAULT (INITIAL)
VALUE:

0 to 135 in 0.1 volt steps
0 to 270 in 0.1 volt steps

t0.1% of full scale from 5% of full
scale to full scale, (#0.2% above

5 KHz.)

4

£0,.01% of full scale no-lecad to full

load

*0.,01% Qf full scale for 10% line

change

£0.01% of full scale per °C average

from 25°C

t0,02% of full scale per 1000 hours

Less than 1% from 5% of full scale
to full scale

0 volts

Standard:
Optional:
Optional:
Optional:

Optional:

*0.001% of

+5 ppm per
*15 ppm of
Standard:

Opticnal:
Optional:

45 to 5600 Hz in 1 Hz steps
45 to 2000 Hz in 1 Hz steps
45 to 9999 Hz in 1 Hz steps
45 to 999,9 Hz in .1 Hz
steps

45 to 99.99 Hz in .01 Hz
steps

programmed value

°C average from 25°C
programmed value per year
60 Hz

50 Hz
4C0 Hz



Tabie 1-1 {cont.)

PHASE: Two-Phase:

Three-Phase:
Three-Phase Delta: 60° separation

PROGRAMMING
REMOTE: IEEE-488-1978

90° separation
120° separation

Subsets; SH1, AHl, T6, L3, SR1, RLZ, DC1, DT1

DATA RATE; 200K bytes/second using 256 byte DMA

data buffer.

END OF STRING (EOS); END message or standard
Line Feed (LF)
Optional Carriage Return,
Line Feed (CR)(LF)

PROGRAM FORMAT,; IEEE-728-1882

Header Field HRZ (upper case)

Data Field

Separator
Message Headers; FRQ
AMP
PRG
REC
TRG

LOCAL: 16 kev Kevboard
DISPLAY

DATA: Four digits with decimal

ANNUNCIATORS: AMP, FRQ, REM, PRG

ERROR MESSAGES (STATUS BYTE):

FAULT
Normal
Phase A

-

W Ow

o > () W

, B, C
Frequency

Program Syntax Error
Device Command
Exceeds DMA Buffer

Not Assigned

NRZ or NR3
SRZ or SR3
Frequency (Hz)
Amplitude (volts)
Program '
Recall
Trigger
point

Data Display (E xx} and
Status Byte

MESSAGE

0

64
65
66
67
68
69
70
71
72
73
74
75



Table 1~-1 {(cont.)

RAM Failure
ROM Failure
Program sent in Local Mode
Not assigned
Keybcard entry 'O SRQ"
" 1 SRQ
- " 2 SRQ
" i 3 SRQ
" 4 3RQ
" 5 SRQ
" 6 SRG
" 7 SRQ
" 8 SRQ
" 9 SRQ
GENERAL
OCPERATION TEMPERA-
TURE RANGE: 0°C to +50°C
STORAGE TEMPERATURE
RANGE: -20°C to +85°C
PROGRAM REGISTERS: Ten (0 through 9)

iii

76
77
78
79
80
81
82
83
84
85
86
87
g8
&9






3ECTION 1 GENERAL INFORMATION

1.1 INTRODUCTION

This instruction manual contains information relative to
installation, operation and calibration of the Model 848TCM
AC Power Controller., The theory of operation with parts
lists, schematic diagrams and assembly diagrams are supplied
in a separate maintenance manual,.

1.2 SPECIFICATIONS
Specifications for the Model 848TCM are listed in Table 1-1.

[
-
MR RS

INSTRUMENT IDENTIFICATION
The Model 848TCM is identified by specifying its phase, fre-
quency range, initialization freguency and voltage range with
a four digit suffix, Table 1-2 explains the Model B848TCM
model number structure.
848TCM-X-X-X-X MODEL NO., CODE
\ VOLTAGE RANGE
1 = 135V .
(>= 270V
3 = 135/270V
INITIALIZATION FREQUENCY
1 = 50 Hz
(Zy= 60 H:z
3 = 400 H:z
FREQUENCY RANGE
1 = 99.99
2 = 999,89
3 = 2X
@ = 5X
S = 89989
PHASE
1, = 1 PHASE
2 = 2 PHASE
3 = 3 PHASE
4 = 3 PHASE DELTA
Table 1-2
1.3.1 OPTIONS

The modifications to the Model 848TCM to give the various
options described in Table 1-2 are listed in Table 1-3.
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1.4

DESCRIPTION

The California Instruments' Model 848TCM AC Power Controller
is designed as a plug-in controller of frequency and waveform
amplitude., The 848TCM will plug into and obtain power from
all California Instruments AC Power Sources. The frequency
and amplitude are locally controllable by a front panel key-

board or remotely programmable by the IEEE-488 interface.
Option PC for the associated power source is required to mount

the IEEE-488 interface connector in its rear panel.

The output of the Model 848TCM provides three-phase variable
frequency and amplitude drive for the power source, The Temote
sense input monitors the voltage across the 1¢ad. The

voltage at the sense point will be maintained by the Model
848TCM to be equal to the programmed value. In the event

that this voltage cannot be maintained, the Model 848TCM will
automatically set the output voltage to zero volts and then
step the output voltage in five volt increments to the pro-
grammed value, If the programmed voltage is still not main-
tainable, the Model 848TCM will set the programmed voltage to
zero volts and display an error message coincident with the
phase or phases generating the fault. The Model 848TCM

employs digital techniques for control of the output frequency.
A crystal controlled oscillator serves as the clock for the
digital frequency generator that controls the output frequency.

This circuit configuration provides the same long-term frequency
stability as the crystal time base. The crystal time base is
adjusted at the factory for a frequency accuracy of t5 ppm.

The output frequency will, therefore, be equal to 25 ppm of

the programmed frequency.

The Model 848TCM is capable of operating from 45 Hz to 9889 Hz,
999,9 Hz or 99.99 Hz in 1 Hz, .1 Hz or .01 Hz steps depending
on the frequency range (see paragraph 1.3). The low end of

the frequency range is limited by a frequency detector to 45
Hz. The high end is factory adjusted to the upper full power
frequency limit of the associated power source, If an attempt
is made to program the frequency outside these frequency limits
the amplitude will default to zero volts and the display will
show the error message E 71.

The Model 8487TCM must be used on the 135 volt range when used
with a power source on the 120, 130 or 135 volt range. It
must be on the 270 volt range when used with a power source on
the 240, 260 or 270 volt range,

ACCESSORY EQUIPMENT
An Extender Assembly, Part No. 4800-703, 1s available to permit

test and adjustment of the Model 848TCM external to the power
source.






:CTION 2 INSTALLATION

1

Lr¥

GENERAL

This section of the manual details the unpacking and installa-
tion requirements for the Model 848TCM AC Power Controller
with its associated power source{s).

UNPACKING

The Model 848TCM is packaged plugged into its associated Phase
A power source. The packing container has been specifically
designed to prevent damage to the Model 848TCM during shipment.
Do not destroy the packing containers until the units have been
inspected for shipping damage.

POWER REQUIREMENTS

The Model 848TCM operates from +25 volts DC and -25 volts DC
at 0.1 amperes. In addition, 115 volts AC at 24 VA is required.
These supply voltages are normally obtained from an associgted

power source.
CAUTION

Voltages up to 270 volts AC are pre-
sent or available in certain associated
Invertrons® ana 115 volts AC is pre-
sent on the Phase A Board, Al, of the
8§48TCM., This equipment utilizes poten-
tially lethal voltages,

DEATH

on contact may result if persomnel fail
to observe safety precautions. Do not
touch electronic circuits when power is
applied. Avoid contact with connector
pins C and D of the plug-in oscillater,
the primary power circuits and output
‘circuits of the associated Invertron®
if the oscillator is tested and/or
adjusted when connected to Invertron®,

FUSE REQUIREMENTS

Separate fusing of the Model 848TCM is not required. The 848TCM
Al board has a fuse (F1) that serves as a ground fault inter-
rupter. In the event of a power source malfunction that would
normally cause the analog common to be forced above chassis
potential, F1 will blow, maintaining digital common at chassis

potential.
POWER SOURCE INTERCONNECTION

The oscillator Phase A, B and C outputs are available respec-
tively on TBI1 pins 3, 4 and 5 of a single phase power source,



(X%
.
i

A three-phase power source has its oscillator phase A, B and C
outputs on TB1 pins 3, § and 7 respectively. The common is.
available at TBl pin 1 for both the single and three-phase

.power source. The power source signal input is available at

TB1 pin 2 for the single-phase power source and at TBl pins 2
4 and 6 for the three-phase power source. Refer to Figure 2
for the power socurce connections, :

All two-phase 848TCM models (848TCM-2-X-X-X and B848TCM-4-X-X- X)
use the phase A and C oscillator outputs,

CAUTION

Failure to connect the sense leads across the lcad or
to the power source ocutput(s) will result in an error
message on the 848TCM's Display and output voltage will

T GAUTION

REMOVE POWER FROM THE INVERTRON® BEF(ORE REMOVING
OR INSERTING THE PLUG-IN GSCILLATOR.

The remote sense leads for the phase A, B and C must be connected
to the associate power source's TB1 pins 9, 10, 11, and 12 respec-
tively, TFor single-phase remote sense leads should be TB1 pin 9
to output low, TB1l pin 10 to output high, For two-phase or open
DELTA operation, connect remote sense leads as follows:

¢A Low to TB1 pin 9
¢A High to TB1 pin 10
¢C Lew to TEl pin 8O
$C High to TBI pin 13

For three-phase operation see Figure 2-1,
INTERFACE CONNECTIONS

The Model 848TCM can be remotely controlled by an IEEE-488

bus controller, The controller must be connected to the bus
connector at the rear panel of the power source. Up to 15
instruments may be controlled by a bus controller at one time,

FREQUENCY/AMPLITUDE PROGRAM RANGE OPTIONS

The frequency and voltage range of the Model 848TCM has been
set-up at the factory according to the 8487TCM model number
suffix {(refer to paTtagraph 1.3) to operate from 45 Hz to
5000 Hz and from 0 volts to 135 volts or 270 volts, The
ranges may be changed in the field to any of the optional
frequency and voltage ranges (see Table 2-1).
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RANGE CONFIGURATION

0.0 to 135.0 volts A1S1 ON. Power source on 135-volt range.
6.0 to 270.0 volts Al1S1 OFF. Power source on 270-veolt range.
XX,XX Hz to 99.99 Hz AlW1l installed, AIW2, AIW3 removed,
¥XX,X Hz to 999,99 Hz A1W2 installed, AI1W1l, AIW3 removed,

XXXX Hz to 2000 Hz A1W3 installed, A1W1l, AIWZ removed.
Adjust AlR44 to inhibit above 2000 Hz.

XXXX Hz to 5000 Hz AiW3 installed, A1Wl, AIW3 removed.
Adjust AlR44 to inhibit above 5000 Hz,

XXXXY Hz to 9999 H:z A1wW3 installed, AlW4 installed, AlW1

AlWZ removed.

Table 201. Programming Range.
2.7.1 FREQUENCY RANGE OPTION

To select the ©9.89 Hz range remove jumper AlW3 and add jumper
AlWl. To select the 99¢.9 Hz range, remove AIW3 and add jumper
ALW2. To aliow the Model 848TCM to operate to 9999 Hz jumpers
AIW3 and AIW4 must be installed. All jumpers are on the bottom
printed circuit card at the rear edge. If the 999.9 H:z range

is enabled the frequency decimal point must be enabled by adding
a 220 chm resistor for AZR36., Optionally, the $8.99 Hz range
decimal point is enabled by adding a 220 ohm resistor for AZR3S.

2.7.2 AMPLITUDE RANGE

The 135 volt range is enabled to match the power source 135V

range by setting switch Al1S1 to the ON position. The Z70V
range is selected by setting Al1S1 to the OFF position.

2.8 ACCEPTANCE TEST -

To conduct these tests, the Model 848TCM must be installed into
an AC power source. The remote sense input must be connected
as shown in Figure 201, Precgram any voltage and frequency com-
bination and confirm the voltage accuracy to Figure 2-2. The
voltage error for both the 135 and 270 volt ranges are shown

in Figure 2-2 separated by a slash (/).
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SECTION 3 OPERATION

3.1 GENERAL

This section of the manual describes the operation of the Model
848TCM front panel display and keyboard. The operation of the
TEEE-488 interface is also explained. Several program examples
using the Hewlett Packard series 80 controller are also shown.

DISPLAY -

(2]
-
e

There are two related sections of the Model 848TCM display.
One section consists of four LED annunciators labeled PRG for
program, AMP for amplitude, FRQ for frequency and REM for
Tremote,

The other section of the display consists of a four character
alphanumeric LED display with decimal point,

3.2.,1 ANNUNCIATORS

When the AMP annunciator is illuminated, the wvalue in the four
character display indicates the actual programmed output velt-
age (output mode). Likewise when the FR{ annuncéiater is illu-
minated the value in the display is the programmed output fre-
quency in hertz.

The PRG annunciator is illuminated when the first number kev is
depressed after power-up or a prior prograr entrv. The PRG
annunciator is illuminated (program mode) with the AMP or FRC
annunciator to allow the operator to inspect the value before
it is transferred to the output.

¥While the PRG and AMP or FRQ are illuminated simultaneously, the

decimal justification of the amplitude or frequency parameter
may be checked before it is transferred to the output.

3.2.2 CHARACTER

In addition to indicating the four digits of amplitude and fre-
quency, the character display generates the following alpha

messages:
PL X =~ service request X.
EP empty program register
P X recall program register X.
E XX error message XX.
L X load register X,

where X is any number 0 through 0.

Table 3-3 illustrates the display response to various program
examples,

3.2.3 ERROR MESSAGES

Refer to Table 3-1 for the meaning of error messages.



ERROR MESSAGE PROELEM
E 64 Phase A fault
E 65 Phase B fault
E 66 Phase C fault
E 67 Phase A, B fault
E 68 Phase A, C fault
E 69 Phase B, C fault
E 70 Phase A, B, C fault
E 71 Frequency limit exceeded
E 72 Program Syntax ETTOT
E 73 Device Command Error {(attempt to
exceed amplitude
or frequency range)
E 74 Message Exeeds DMA Buffer size
~E 75 Not Assigned
E 76 RAM Failure during Built In Test
E 77 ROM Failure during Built In Test
E 78 GPIB Message sent with Model 848TCM in
LOCAL MODE
Table 3«1 ErTor Messages
KEY DESCRIPTION
"0 through § Set FRQ, AMP Values. Identify Status
Bvtes 80 through 89, Identify Registers
0 through 9.
AMP Display output amplitude value. Identify
amplitude program value,
FRQ Display output frequency value. Identify
frequency program value.
PRG Load program register.
REC Recall program register.
SRQ Generate GPIB Service Request,
ENT Enter (output) frequency and amplitude

value,

Table 3-2 Keyboard Key Description

10




ORDER OF
COMMENT OPERATION | KEY SEQUENCE | ANNUNCIATORS | DISPLAY | ouTPUT
PROGRAM 1 1, 1, 1, 1 PRG 1111 OV/60 Hz
AMPLITUDE 2 AMP PRG, AMP 111.1 X
3 ENT AMP 111.1 | 111,1V/60 Hz
PROGRAM 1 4, 0, 0 PRG 400 111.1V/60 Hz
FREQUENCY 2 FRQ ) PRG, FRQ 400 ;
ENT FRQ 400 111.1V/400 Hz
]
S IMULTANEOUS 1 6, 0 PRG 60 111.1V/400 Hz
AMP, FRQ 2 FRQ PRG, FRQ 60 ;
CHANGE 3 1, 1, 5, 0 PRG 1150 :
4 AMP PRG, AMP 115.0 5
5 ENT AMP 115.0 115.0V/60 Hz
SERVICE 1 0, SRQ PRG PL 0 115.0V/60 Hz
REQUEST 2 9, SRQ PRG PL 9 ;
RECALL 1 1, REC PRG P 1 115.0V/60 Hz
! UNPROGRAMMED 2 REC AMP PRG AMP EP :
i '
| REGISTER #1 3 REC FRQ PRG FRQ EP 3
LOAD 1 4, 0, 0, FRO PRG, FRO 400 "
PROGRAM 2 1, 2, 3, 5 AMP| PRG, AMP 123.5 E
REGISTER #1 3 1, PRG PRG L 1 :
RECALL 4 1, REC PRG P1 115.0V/60 Hz .
REGISTER #1 5 REC, AMP PRG, AMP 123.5 :
6 REC, FRQ PRG, FRQ 400 }
7 ENT AMT 123.5 123.5V/400 Hz
CLEAR 1 1, 2, 3, 4 PRG 1234 1 123.5V/400 Hz
2 HOLD 0 KEY PRG 0 ;
PROGRAM AMP , ENT AMP .0 0V/400 Hz
0 VOLTS
TABLE 3-3
KEYBOA

RD OPERATION

11




RN

[}

3.

3.1

3.2

Lok
(2]

5.4

LOCAL OPERATION

All local programming 1s performed on a 16 key keyboard. There
are ten number keys and six function and control keys., Table
2.2 describes the functicn of the sixteen keyboard keys. Table
3.% illustrates the various key sequences of the keyboard and
the resulting display and output.

NUMBER KEYS

Depressing any number key after the AMP or FRQ (output mode)
causes all characters in the display to be cleared except for
the number key depressed. Holding the 0 key depressed will
cause all non-zero leading characters to be left shifted until
only a single O remains., All leading zeros are blanked.

FREQUENCY ENTER

After entering a number sequence (ex., 6,0), depressing the FRQ
key will cause the FRQ annunciator to illuminate. If the Model
848TCM is on one of the high frequency ranges (ex., 9999 Hz,
5000 Hz or 2000 Hz), no decimal point will illuminate. The
vMcdel 848TCM will interpret the displayed value in one Hz incre-
ments (60 Hz exampiec). '

If the 999.9 Hz range is enabled, the number sequence should be
6,0,0 before the FRQ is depressed., The display will then indi-
cate 60.0 to illustrate .1 Hz resolution after FRQ is depressed.

To program the same 60 Hz on the 990,99 Hz range requires a number
sequence of 6,0,0,0 before the FRQ key is depressed., After the
FRQ key is depressed the display will indicate 60.00 to illus~
trate .01 Hz resolution, _

AMPLITUDE ENTER

To initiate an amplitude program, a number sequence must be
followed by depressing the AMP key. The number sequence 1,1,5,0
followed by the AMP key will cause the AMP annunciator to illu-
minate with display indicating 115.0 volts. The amplitude out-
put mode will be executed by depressing the ENT key.

PROGRAM REGISTER

To program any register 0 through 9, the PRG key is used. Both
an amplitude and frequency parameter must be loaded into a pro-
gram register.

The program load routine Iis initiated by entering the amplitude
and freguency program mode without depressing the ENT key. The
program number key (O through 9) must be depressed following the
ampiitude or freguency program mode. Depressing the PRG key
after the register number completes the register loading sequence.

12



ABBREVIATION DEFINITION

ATN Attention, A logic line on the GPIB asserted
only by the controller to indicate the data on
the buss represents a bus message,

CR An ASCII carriage return.

DCL Device Clear. A univefsal bus message to ini-
tialize all instruments to their power-on states,

END End., A message conveyed when a talker uses the
ECI line wzth the last data byte of 2 data
string.

EOI End Or Identify. A logic line on the GPIB
asserted by a talker to indicate the last byte
of a data string.

ECS End O0f String. A delimiter messége that con-

: sists of a data byte{s) to indicate the end of
a data string.

GET Group Execute Trigger. A GPIB message to trig-
ger an addressed instrument,

GTL Go To Local. A GPIB message to put an addressed
instrument in the local control mode.

IFC Interface Clear. A logic line on the GPIB
asserted by the controller to clear all inter-
faces (ex., default to unlisten and untalk).

LF An ASCII line feed,

REN Remote Enable, A logic line on the GPIB
asserted by the controller., REN enables an
instrument to go to local when addressed.

SDC Selected Device Clear. A GPIB message to

initialize an addressed instTument to its
Power-on state.

Table 3-4 Commonly Used Abbreviations

13
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R

RECALL REGISTER

Amplitude and frequency operating parameters may be recalled
from a loaded memory register {(vef, 3.3.4).

A one digit number 1s entered in the program mode followed by
depressing the REC key. The PRG annunciator will be illuminated
to indicate the Model 848TCM is not in the output mode,

If the REC key is followed by depressing the ENT key, the Model
"848TCM will ge to the output mode and enter the operating para-

meters recalled from memory. The parameters may be first
checked before going to the output mode by first depressing the
REC followed by the AMP key to check the amplitude value. Fre-
quency 1is checked by depressing the REC key followed by the FRQ
key. The parameters are outputted when the ENT key is depressed.

SERVICE REQUEST

The service request key, SRQ, is used to generate an IEFE-488
Service Request to the Bus controller. During a subsequent
serial poll the Model B48TCM will send a Status Byte to the
controller that is a function of the number key depressed pre-
ceeding the SRQ key. The decimal value of the Status Byte will
equal the number kev plus 80. Ten Status Bytes can be generated
from the keyboard with values 80 through 89,

REMOTE OPERATION

Pregramming for the Model 848TCM IEEE-488 GPIB interface con-
sists of setting the Model 848TCM unit address and sending the
proper ASCII alphanumeric characters to identify the parameter
and the numerical value. The description of the abbreviations
used in this section are listed in Table 3-4.

ADDRESS SELECTION

The unit address switch is shown in Figure 3-1. Switch sections
one through five correspond to TEEE-488 address bits Al through
A5 respectively. The five bits make up a five bit binary number
with Al as the LSB. The decimal equivalent of the binary number
corresponds to the decimal value of the address of 0 through 30,
Refer to Table 3-6 for the equivalent HEX, Binary, ASCI! and
Decimal equivalents to the decimal address. The switches are
set at the factory to 00001 or decimal address 1. The true
position, "1", of the listen address switch is the OFF position
(ref. Table 3-%3,
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Table 3-S5, Unit Address Switch Functions
SECTION SWITCH
POSITION FUNCTION TRUE
1 Listen Address Al OFF
2 Listen Address A2 OFF
3 Listen Address A3 OFF
4 Listen Address A4 OFF
5 Listen Address AS QFF
6 Listen Only Mode OFF
7 RSV ON
8 Not used
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ADJUBTMENT/SWITCH LOCATIONS

l X J3
AR =
R4 R45]
Al L S
ON:135 BNG
81 DESCRIPTION
SECT
§i-1 | LISTEN ADDRESS A1
81-2 | LISTEN ADDRESS A2
81-8 | LISTEN ADDRESS A3
S1-4 | LISTEN ADDRESS A4
s1-5 | LISTEN ADDRESS A5
Bi~6 | LISTEN ONLY E
817 | SBERVICE REQUEST
§1-8 | KOT USED
FIGURE 23-1
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Table 3-6. Listen Address Group.

LISTEN BINARY :
ADDRESS | HEX AS A4 A3 A2 Al | DECIMAL ASCII
0 2000 001 0 o0 © 0 o0 32 Sp
1 21 o1 0 0 0 0 1 33 !
2 221 001 0 o 0 1 0 34 "
3 231 0601 o0 o 0 1 1 35 .
4 24 001 0 0 1 0 0 36 $
5 251 001 0 O 1 0 1 37 2
6 261 001 0 0 1 1 0 38 &
7 270001 0 o0 1 1 1 39 !
8 28 01 & 1 0 0 o0 40 {
9 29 ] 001 0 1 o 0 1 41 )
10 2A0 001 0 1 0 1 0 42 *
11 2B i 001 0 1 0 1 1 43 +
12 2C1 001 0 1 1 0 0 44 ,
13 2D 001 o0 1 1 o0 1 45 -
14 2E] 001 6 1 1 1 0o 46 o
15 2ZF) 001 0 1 1 1 1 47 /
16 30 001 1 0 0 0 O 48 0
17 311 001 1 0o o o0 1 49 1
18 321 001 1 0 o 1 0 50 2
19 331 001 1 0 O 1 1 51 3
20 34 por 1 0 1 0 0 52 4
21 35 001 1 0 1 0 1 53 5
22 36 001 1 o0 1 1 0 54 6
23 370 001 1 0 1 1 1 5% 7
24 38| 001 1 1 0 0 0 56 8
25 391 001 1 1 0 0 1 57 9
26 A 001 1 1 6 1 0 58 :
27 3IB{ 001 1 1 0 1 1 59 :
28 3¢ 001 1 1 1 O O 60 <.
29 3Dy 001 1 1 1 01 61 =
30 IE| 001 1 1 1 1 ¢ 62 >
UNL IF| 001 1 1 1 11 63 ?
3.4.2 LISTEN ONLY

Switch section 6 is the Listen Only Mode. When this switch is in
the "1" or true position the Model 848TCM will operate in the
non-addressed mode. It will respond to all ASCII data on the bus.
The addressable mode, the normal mode, is selected by placing the
switch in the "0" or false position.

5.4.3 MESSAGE FORMAT

The message sent to the Model 848TCM must have the following
format:
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HHHXXX-~-~-E£NND
¥here

Three letter mnemonic for message header
Program value up to 255 digits

Optional ASCII E for exponent identification
Exponent sign

Exponent value 0 to 263

Message delimiter

I Z el
WoH W OHOHE N

More than one message header with its corresponding value may
" be sent in one setup string with a common message delimiter,

MNEMONIC DATA FIELDS DEFINITION
NOTATION EXAMPLE
AMP Unsigned Value with decimal | 0.0 t6 300.0-| AMPLITUDE
point ®
oY
Unsigned value with or 0.0 to 3.0-
without decimal point and E2 :
with expeonent '
FRQ Unsigned Value with decimal |0 to 9999.0<7) FREQUENCY
point
oT
Unsigned Value with or 0.0 to
without decimal point and 9.999-1 E3
with exponent '
RNG Decimal 1 or 2 1 or 2 RANGE
1 PRG Unsigred single digit 0 through 9 PROGRAM
without decimal point
REC Unsigned single digit 0 through 9 RECALL
without decimal point
TLX Unsigned three digit value ) through 999 TALK
without decimal point
TRG None TRIGGER
Notes:
@ 1less than 256 places following decimal
point.

Table 3-7
Program Headers

3.4.3.1 PROGRAM HEADER

A Program Header is a mnemonic of a series of three ASCII charac-
ters used to select a Model 848TCM function or identify the data
it precedes. The header is an abbreviation of the program func-
tion it ‘identifies. See table 3-7 for the definitions of the
Program Headers and their related data fields,



3.4.3.1.1 AMPLITUDE

The three letter abbreviation AMP is used to represent fﬁe‘amp~
litude command. The following examples represent ASCII strings
the Model 848TCM will recognize for values of amplitude.

0.0 volts AMPO AMPO, 0 AMPOED
1¢.5 volts AMP10.5 AMP1.05E1 AMP105E-1
100.0 volts AMP100 AMP100.0 AMP1E2

3.4.3.1.2 FREQUENCY

The frequency command is represented by the abbreviation FRQ.
The following examples represent ASCII strings the Model 848TCM
will recognize for values of frequency:

400 Hertz FRQ400 FRQ400.0 FRQ4.0EZ
1234 Hert:z FRQ1234 FRQ1234.0 FRQ1.Z34E3
60.23 Hertz FRQ60.23 FRQ6.,023E1 FRQ6023E-2
100 Hertz FRQ.000000001E11

3.4.3.1.3 RANGE
The range command is represented by the abbreviation RNG.

The numbers 1 and 2 are used to represent the 135 and 270 volt
ranges respectively. The range command may be included in a
setup string with any combination of amplitude and frequency.

The range command when transmitted without an amplitude value
will cause the Model 848TCM to default to zero volts., A Tange
command when inluded with an amplitude command will first cause
the Model 848TCM to set the amplitude to zeroc before executing
the new amplitude parameter (ex., RNGZAMP270).

5.4.3.1.4 PROGRAM

The program command has the abbreviation PRG. This command

must be used with an amplitude and frequency command. The PRG
command stores the setup values into the register location
identified by the value following the PRG command. The register
is identified by a single digit 0 through 9.

The following string will load 115 volts and 60 Hertz into
register 0:

FRQ6OAMP115PRGO
5,4.3,1.5 RECALL

The recall command has the abbreviation REC. This command will
recall an amplitude and frequency value previously programmed
into a register. The register is identified by a single digit
0 through 9 following the REC command. An amplitude value and
a frequency value must have both been previously programmed
into the register before the recall command can be executed.
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3.

4.3,1.

The following string will recall and execute values from regis- .
ter 0:

RECO
TRIGGER

The trigger mode of the Model 848TCM 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 Model 848TCM, it will delay execution of the
new setup values until either the GPIB Device Trigger is sent
by the bus controller or the Model 848TCM is put into the local
control mode and the ENT key is depressed.

The trigger mode may alsoc be enabled in the local control mode
by programming an amplitude and frequency value without depress-
ing the ENT key. The Mocdel 848TCM will then execute the setup
values in the remote mode when the Device Trigger is received,.

The following setup string will recall the values from register
9 and delay execution until the GET message is received, (note:
GET is the abhreviation for the GPIB Group Execute Trigger
message and does not represent a series of ASCII characters,
See Table 3-1),

RECOTRG
To set up 0 volts, 400 hertz and wait for GET
FRQ400AMPCTRG

To store 4321 hertz 123.4 volts into register 3 and then output
4321 Hz, 123.4 volts

FRQ4321AMP1Z5.4PRG3IRECS
DATA FIELDS

Amplitude and Frequency values may be sent to the Model 848TCM
as an unsigned value with a decimal point or a decimal point
with an exponent,

UNSIGNED VALUE WITH DECIMAL POINT

The Decimal Point for the frequency and amplitude value may be
either sent or inferred. The two following ASCII strings will
represent 115 volts to the Model 848TCM.

AMP115
AMP115,0

There may be any number of digits following the decimal point,
not to exceed the 255 byte DMA buffer, but only the Least Sig-
nificant Digit (LSD) of resoiution will be recognized. The
LSD for amplitude is tenths of volts. The LSD for frequency
is either hundredths, tenths or Hertz for the 99.99 Hz, 999.9
Hz or 9999 Hz ranges respectively.
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3.4.3.2.2 UNSIGNED VALUE WITH DECIMAL POINT AND EXPONENT

3.4.%.3

3.4,3,4

Any amplitude and frequency value may be of a mixed form with
a decimal point and exponent, :

The exponent may be either a single digit or double digit up
to :63. The following ASCII strings will represent 115 volts
to the Model 848TCM: g

AMP1,15E2
AMP1,15E+2
AMP1,15E+02
AMP1150E-1

A positive exponent value is represented by either an ASCII "«
or an unsigned value.

DELIMITER

The End of String delimiter recognized by the Model 8487TCM is
the ASCII Line Feed (LF)., The End or Identify (EOI) IEEE-488
message will also be recognized. "

An END or End of String (EOS) message will be recognized Ey the
Model 848TCM as a message delimiter or message separator.

The END message is sent by setting the IEEE-488 End or Identify
line true with the last data byte.

The EOS message will be recognized by the Model 848TCM as the
ASCII Line Feed (LF). The EOS message may be changed to
Carriage Return (CR), Line Feed (LF) by changing jumper A3WS3
to position A3W6. When the jumper is changed to position A3W7
the ASCII Carriage Return will represent the ECS message.

NULL CHARACTERS

An ASCII character that can be included anywhere in the setup
string without altering the meaning of the string is called a
nulil character.

Whenever the Model 848TCM encounters a null character, it
ignores the character. All null characters are unprintable.
See Table 3-8 for all acceptable ASCII null characters.

ASCII HEX DECIMAL

NULL 09 ]

HT 09 9

Sp 20 32
Table 3-8

NULL (Unexecutable) Characters
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SERVICE REQUEST

The IFEE-488 Service Request (SRQ) is used by the Model 848TCM
to indicate to the bus controller that it needs service,

Any malfunction detected by the Model 848TCM microprocessor
will generate the SRQ, In addition, the SRQ will be generated
in the local control mode by the keyboard SRQ key.

Only operational faults detected in the Remote tontrol program-
ming mode will cause the SRQ to be generated. The operational
faults consists of command range errors, syntax error, frequency
1imit exceeded, or phase A, B, C faults (See Table 3-9).

STATUS BYTE

Once the bus controller has detected the interrupt caused by
the SRQ it must determine the instrument needing service by the
Serial Poll. During the polling routine the instrument needing
service will return a Status Byte greater than decimal 63. The
Status Byte values for various faults are given in Table 3-9.

STATUS
BYTE
(DECIMAL)
64 { Phase A fault
65 Phase B fault
66 Phase C fault
67 Phase A, B fzault
68 Phase A, C fault
69 Phase B, C fault
70 Phase A, B, C fault
71 Frequency limit exceeded
72 Program syntax error
73 Device command error (attempt to exceed amplitude
or frequency range)
74 Message exceeds DMA buffer size
76 RAM failure during Built In Test
77 ROM failure during Built In Test
78 BUS message sent with Model 848TCM in LOCAL
0 0 Key followed by SRQ key
89 9 key followed by SRQ key

Table 3-9
STATUS BYTE VALUES



STATEMENT " DESCRIPTION

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

CLEAR 701 | sets only instrument with listen address "1" to its
power-on state by sending the GPIB message shC.

LOCAL 7 Universally sets all instruments into their local
control mode by deasserting REN.

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

. iocal control mode by sending the GTL message,

REMOTE 7 Sets REN true.

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

RESET 7 Clears all instrument interfaces to unlisten and
untalk by toggeling IFC.

RESUME 7 Sets ATN false.

OUTPUT 701 Sends the data string AMP followed by the numerical

UAMP'y ¥ value of variable V to the instrument with listen

STATUS 7,13A

ENABLE INTR
73 8

ON INTR 7
GOSUB100
TRIGGER 7

TRIGGER 701
@

A=SPOLL (7)

A=SPOLL
(701) @

address "1'.

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

This statement allows the series 80 controller pro-
gram to be interrupted when a GPIB instrument gener-
ates an SRQ.

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

triggers all addressed instruments
GET message.

This statement will triggeT 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

This statement
by sending the

!f‘lf! .

Table 3-10
HP SERIES 80 CONTROLLER STATEMENTS

'NOTES: (@) Preferred Statement

.3 HEWLETT PACKARD SERIES 80 CONTROLLER PROGRAMMING

For the following progran examples the Model 848TCM listen
address is "1 and the controller interface is select code "7"
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3.4.5.1

3,4.5,1,1

3.4,5.1.2

SERIES 80 CONTROLLER STATEMENTS

Table 3-10 lists some of the Series 80 Controller statements
that may be useful in programming the Model 848TCM on the
GPIB. For additional statements and their descriptions refer
to the Hewlett Packard I/0 Programming Guide for the Series 80

Computer,

OUTPUT

The following program will step the Model 848TCM program volt-
age from 0 volts to 130 volts in .1 volt steps:

10 REMOTE 7

20 FOR V=0 TC 130 STEP .1
30 OUTPUT 701 ;"AMP';V

40 NEXT V '

50 END

TRIGGER

The following program will load the parameters of 115 volts and

" 400 hertz., The Model 8438TCM will output the parameters only

3.4,5.1.3

after the X1 special function key of the Series 80 Controller
is depressed to send the GET message,

10 REMOTE 701

20 OUTPUT 701 ;"AMP115 FRQ400 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 GOTC 40

100 TRIGGER 701
110 END \

SERVICE REQUEST STATEMENTS

The program example for SRQ uses the statéments RESET, STATUS,
ON INTR, ENABLE INTR, and SPOLL. :

The RESET statement in line 30 clears the interface, unlistens
and untalks all instruments by the IFC. It also puts all
instruments on the bus into local by momentarily making REN

false,

The STATUS statement in line 40 is necessary to clear the Con-
troller status register from any possible previous Service
Request (SRQ) interrupts. The HP 1/0 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
interrupt to prevent false SRQ indication. Line 50 causes the
program to go to.the interrupt subroutine at Iine 10¢C,

The ENABLE INTR statement in line 60 enables the SRQ to gener-
ate an interrupt. A worthless program follows in lines 70 and
80 that executes until a SRQ is generated by the Model 848TCM.
The SRQ interrupt subroutine is between lines 100 and 210,
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The STATUS statement in line 120 c¢lears the SRQ.

Line 130 generates a Status Byte from the Model 848TCM with
listen/talk address "1". The variable A will be equal to the
value of 80 through 89 for the SRQ keyboard entry of § through
9 respectively.

If the value is between 80 and 8% the Status byte value will
be displaved with line 170,

Since the Model 848TCM is in the local mode or operation, there
will be no other error messages, If the Model 848TCM were left
in the Remote mode, other fault messages would be display by
line 190.

10 ! RESET INTERFACE WITH IFC

20 ! TOGGLE REN TO PUT 848TCM INTO LOCAL FOR KEYBOARD SRQ

30 RESET 7

40 STATUS 7,1;Z ! READ STATUS TO CLEAR HP SERIES 80 STATUS
REGISTER

50 ON INTR 7 GOSUB 100

60 ENABLE INTR 7;8 ! ENABLE SRQ TO GENERATE INTERRUPT

70 | SAMPLE PROGRAM TO WAIT FOR SRQ INTERRUPT

80 GOTO 70

100 | SERVICE REQUEST FOR DEVICE 1

110 | USE SERIAL POLL TO DETERMINE STATUS BYTE

120 STATUS 7,1;Z ! READ STATUS TO CLEAR SRG

130 A=SPOLL (701}

140 | EVALUATE STATUS BYTE TO CHECK FOR SYSTEM FAULT

150 IF A»89 OR A<80 THEN GOTO 190

160 | XEYBOARD GENERATED STATUS MESSAGE

170 DISP "THE KEYBOARD MESSAGE IS ";A

180 GOTO 200

160 DISP "THE SYSTEM FAULT MESSAGE IS "jA

200 ENABLE INTR 7;8 ! REENABLE INTERRUPT

210 RETURN
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SECTION 4 ADJUSTMENT PROCEDURE

4,

4.

1

Lt

GENERAL -
The following adjustment procedure, or any part of it, may be
performed on a routine basis to ensure that the oscillator
remains within the specified performance limits. Paragraphs
4.4 through 4.8 only need to be performed if a related compo-
nent has been replaced, Paragraphs 4.9 through 4.10 need to be
performed on a periodic basis.

-

Calibration of the Model 848TCM AC Power Controller requires a
compatible power source(s) as shown in Figure 2-1.

Refer to Pigufe 3-1 for the adjustment locations,
RECOMMENDED TEST EQUIPMENT

Digital Voltmeter 0.05V accuracy on 200 volt Tange
Frequency Counter Philips PM6671

PRELIMINARY STEPS

1. Connect the remote sense inputs as shown in Figure 2-1.

2. Apply power to the AC power supply system and allow at
least fifteen minutes for stabilization.

3. Monitor the AC voltage output at the power source front
panel terminals if the source is unloaded. If the source
is loaded, monitor the AC voltage at the remote sense
input on TB1 at the rear of the source containing the
Model 848TCM or at the remote sense points., At TBl the

phase A input is across terminals 9 and 10, phase B across
terminals 9 and 11 and phase C across terminals 9 and 12.

SINE CLOCK ADJUSTMENT

1. Comnect the frequency counter between test point AZTP10
and ground at AZTPY.

2. Adjust A2C10 for a counter reading of 10,200,000 #50 Hz,

FREQUENCY DETECTOR LOW LIMIT ADJUSTMENT

1. Turn A1R45 to its maximum CCW position.

2., Program 43 Hz.

3, Adjust AL1R45 just to the point E 71 is displayed.

4. Program 44 Hz and verify that a frequency of 44 Hz is dis-
played to indicate that the low frequency limiter is not
operating.

5. Seal AIR45,
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4.6

4,8,1

FREQUENCY DETECTOR HIGH LIMIT ADJUSTMENT
1. Turn AlR44 to its maximum CCW position.

2, Program the Model 848TCM to a frequency 500 Hz above its
highest frequency compatible with the power source belng
used (2500 Hz or 5500 Hz).

3. Adjust AlR44 just to the point E 71 is displayed,

4, Program the High Frequency Limit (2000 Hz or 5000 sz and
verify the frequency is displayed on the Model 848TCM

display.
5, Seal A1lR44.

OPEN SENSE ADJUSTMENT

1, OCpen the phase A, B and C sense lines by removing all con-

nections to TBl terminals 10, 11 and 12,

2, Program the Model 848TCM to 100.0 volts. Hold the ENT key

depressed - the last key stroke - to prevent the Model
848TCM from programming to 000.0 volts

Adjust the phase, A, B and C power source gain controls
for 110.0 volts 2.1 volt.

[#2]

4, Connect the remote sense inputs as shown in Figure 2-1.

COMMON MODE ADJUSTMENT

Refer to Figure 2-1 and connect the remote sense leads. Inltlallv

ensure that there 1is no connection between CIRCUIT GND (TB1,
terminzl 1) and either terminal-9, 10, 11 or 12.

Phase A Common Model Adjustment
1. Short TB1l, terminal 10, to CIRCUIT GND (terminal 1).

2. Monitor the power source phase A output voltage with the
digital AC voltmeter acruss TB1, terminals 9 and 10,

3. Program the Model 848TCM for 90 Hz and 100.0 volts. Record

the voltmeter reading to within 210 millivolts.

4, Remove the short from TB1l, terminal 10, and connect it to
TB1, terminal 9,

5. Adjust A1R49 for the same voltage recorded in step 3, 210
millivolts. Seal AIR49.

6. Remove the short from TB1l, terminal §.
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phase B Common Mode Adjustment

6.

Short TB1, terminal 11, to CIRCUIT GND (terminal 1}.

Monitor the power source phase B output voltage with the
digital AC voltmeter acTOSS TR1, terminals 9 and 11.

Program the Model 348TCM for 90 Hz and 100.0 volts.
Record the voltmeter Teading 1o within 10 millivolts.

Remove the short from TB1, terminal 11, and connect it to
TR1, terminal 9. '

Adjust AlR48 for the same voltage recorded in step 3, #10
millivolts. Seal AlR48,

Remove the short from TB1l, terminal 9.

phase C Common Mode Adjustment

1. Short TB1, terminal 12, to CIRCUIT GND (terminal 1).
2. Monitor the power source Phase C output voltage with the
digital AC voltmeter across TB1, terminals 9 and 12.
3. Program the Model 848TCM for 90 Hz and 100.0 volts.
. Record the voltmeter reading to within #10 millivolts.
4. Remove the short from TBIl, terminal 12, and connect 1t to
TB1, terminal 9. ‘
5. Adjust AIRS0 for +he same voltage recorded in step 3 210
miliivolts. Seal AILRS50.
6, Remove the short from TB1, terminal S.
STEP| AMPLITUDE |FREQUENCY ADJUSTMENT ~ OUTPUT
1 10.0 o0 |AIR6 (A = 10) * | Phase A = 010.0 £0.01V
2 10.9 a0 AZR1 (B = 10) Phase B = 010.0 *0.01V
3 10.0 90 AZR2 (C =10) | Phase C = 010.0 £0.01V
4 100.0 or 200.0 90 AIR47 (A = 100) | Phase A = 100.0 or 200,0 20.01V
5 100.0 or 200.0 90 AZR3 (B = 100) | Phase B = 100.0 or 200.0 £0,01V
6 100.0 or 200.0 90 AZR4™(C = 100) | Phase C = 100.0 or 200.0 #0.01V
7 Repeat steps 1 through 6

Table 4-1 Periodic Adjustments
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4.8

NOTE

Paragraphs 4.1 through 4.8 are the non-routine adjustments; The
following paragraphs describe adjustments that are of a periodic
nature and are summarized in Table 4-1,

10-VOLT ADJUSTMENT

i,

a3
.

50

Verify that the remote sense lines are connected as shown in
Figure 7-1,

Program the Model 848TCM for.10.0 volts and 90 Hz.

Monitor the phase A output. Adjust A1R46 (A=10V) for 10.00
velts *0,01 volts, _

Monitor the phase B output, Adjust A2R1 (B=10V) for 10.00
volts :0.01 volts.

Monitor the phase C output. Adjust AZRZ (C=10V) for 10.C0
volts 20,01 volts.

100-VOLT/200-VOLT ADJUSTMENT .

NOTE

This adjustment is made at either 100 volts on the 135-volt
range or 200 velts on the 270-volt range.

1.
2.

L1

Program the Model B848TCM on either 100 volts or 200 volts,

Monitor the phase A output. Adjust A1R47 (A=100) for the
programmed value *0.01 volts.

Monitor the phase B output. Adjust AZR3 (B=100) for the
programmed value 20,01 volts.

Monitor the phase C output. Adjust AZR4 (C=100) for the
programmed value 90,01 volts.

Repeat the steps of paragraphs 4.9 and 4,10,
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