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SECTION 1 - GENERAL DESCRIPTION

1.1 TINTRODUCTION

This manual contains information pertaining to the installa-

“tion, operation and calibration of California Instruments' Model. .

849TA AC Power Controller.

1.2 DESCRIPTION

The Model 849TA AC Power Controller is a freguency, amplitude and
phase controller designed to plug into all California
Instruments' T Series AC power sources. The freguency, amplitude
and phase of the power source output may be locally controlled
using a keyboard on the front of the controller, or remotely
controlled through its IEEE-488 interface.

The controller output is a variable freguency, variable
amplitude, varilable phase AC voltage. It provides the three-
phase input signal for the associated power source where it 1is
amplified to produce the high-power, multi-phase output. Sense
~inputs for each of the three phases assures that the voltage at
the remote sense point equals the programmed value. If the
programmed voltage value cannot be maintained within specified
limits, the controller reduces the power source output then
displays an error message on its control panei. The displayed
message indicates which of the phases has not been maintained at
the programmed value. Microprocessor-controlled, digital logic
is employed in the controller for frequency generation. Its sine
wave outputs are produced by a precision digital~to-analog

converter. Frequency accuracy is maintained by a guartz crystal

whose temperature stability is #5 parts per million per degree
celsius.

The Model 849TA AC Power Controller provides many features.
These features include:

- High-reliability CMOS design uses less than 2 watts of
power.

- More than 20 programmable functions.

- Multi-page menu screen and 17 parameter screens for total
system programming and monitoring.

- Independent control of amplitude, phase angle, freguency,
voltage range and current limit on multi~-phase systems.



Master/Slave configurations for applications requiring
more than 3 phases.

4 decades of frequency output with resolution to 0.01 Hz.

Automatic frequency range changing.

Amplitude, fregquency, phase angle and current limit may be
ramped incrementally via program controil. Start, finish,
step size and step duration are independently program-
mable.

Sine or sguare wave output independently selectable on
each phase.

Programmable voltage ranges.

Simple IEEE-488 software using Abbreviated Plain English
(APE) . :

Alphanumeric prompting display is user-friendly; no
reference codes are required.

32 character alphanumeric display.

20 key keypad for complete front panel control.

Complete programming (including IEEE-488 bus address and
calibration from the front panel) - no inside adjustments

are needed.

Non-volatile memory for instant set-up to pre-programmed
test parameters.

Non-volatile and volatile registers for storage of
programmable parameters.

System diagnostics with error messages on front panel
display. ~

Internal clock tracks total elapsed time.
Internal counter tracks the frequency of an external

signal from 45 Hz to 450 Hz to provide a low distortion
output.



1.3 SPECIFICATIONS
Operating specifications £for the Model 849TA are shown in Tabie

1-11 :
SPECIFICATIONS

- MODEL 849TA AC POWER CONTROLLER
TABLE 1~-1

Amplitude  Program (Independent or simultaneous  program)
{Sinewave or Squarewave)

VOLTAGE RANGES: 135.0/270.0 is standard. Others
require component value and
software changes)

VOLTAGE ACCURACY: +0.1% of £full scale from default

(25 degrees C +1 degree C} voltage to full scale (+0.2% above

(Based on Full-Wave Avg) 5 KHz)

TEMPERATURE COEFFICIENT: +0.01% of full scale per degree C

_ ' average from 25 degrees C.

LOAD REGULATION: +0.01% of full scale no-load to
full load.

LINE REGULATION: +0.01% of full scale for #10% line
change i

LONG TERM STABILITY: +0.02% of full scale per 1000 hrs.

(25 degrees C 5
degrees C At Constant

Line and Load)

DISTORTION: : Less than 1% from 5% of full scale
, to full scale.

DEFAULT VOLTAGE: 5.0 Volts for 135V or 270V ranges.
5.0 Volts above 40.0/80.0 (LLM/ELM)
and .5 volts above 4,00/8.00
{(LLM/HLM) . '

2.0 Volts below 40.0/80.0 (LLM/HLM)
and +2 volts below 4.00/8.00
(LLM/HLM) .



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 (Initial Value):

PHASE ANGLE:
{Phase B and € relative
to A)

DEFAULT {(Phase C)

PHASE ACCURACY:

DISPLAY:

DATA:

SCREENS:

Four decade resclution from 45.00
{or other low linmit) toc 9999 Hz.
{or other high limit)

0.01 Hz from 45.00 to 99.90 Hz
C.1 Hz from 100.0 to $99.9 Hz
1.0 Hz from 1000 to 9999 Hz

+0.001% of vrogrammed value

t5ppm/degrees C from 25 degrees C

+15 PPM of Programmed Value per
Year. .

ANY

0 to +899.9 degrees in .1
increments

ANY, but 0 defines Single Phase

Any value except 0 and 120 defines
Two Phase

120 defines Three Phase

+1 degree;
above 2 KHz

add 0.5 degrees per KHz

Two lines, 16 characters long, of
alphanumeric information

ALM RNG, LLM
HLM
AMNP A,8,C
PHZ 2,8,C ELT H,M,S5
CRL A;B,;C CFG LEN,CFB,
PHZ
FVLX"} FRQ ’ LLH I3
HLM MEU
PRO
R SHW, S0W
RRG A,B,C
SHC INT,EXT
CLK INT,EXT
CAL A,8,C



LOCAL CONTROL:

REMOTE PROGRAMMING:

DATA TRANSFER RATE:
DMA BUFFER SIZE:

END OF STRING:

ERROR MESSAGES (Status Byte):

STATUS BYTE (Decimal):

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

80
81
82
83
84
85
86
87

20-key membrane keyboard

IEEE-488~1978 SUBSETS: SHl, AHL,

T6, L3, SR1, RL2, DCl, DTl

IEEE-728-1982 CPERATING CCDES AND
FORMATS:

NUMERIC REPRESENTATION; NRI,
NR2 OR NR3. :
HEADERS; HR1 OR HR2 (UPPER OR
LOWER CASE)

MESSAGE SEPARATORS; SR1

200K bytes/second using DMA methods
128 bytes

Standard: (CR), (LF) or (END)
Field Optional: (LF) or (END)
Field Optional: (CR} or (END)

Data Display message and status
byte.

FAULT

Phase A
Phase B
Phase A
Phase C
Phase A
Phase B
Phase A
Current Limit
Current Limit A
Current Limit B
Current Limit A,
Current Limit C
Current Limit A
Current Limit C,B

Current Limit 3,8,C

Keyboard Entry 0 SRQ
Kevboard Entry 1 SRQ
Keyboard Entry 2 SRQ
Keyboard Entry 3 SRQ
Reyboard Entry 4 SRQ
Keyboard Entry 5 SRQ
Keyboard Entry 6 SRQ
Kevboard Entry 7 SRQ



88 Keyboard Entry 8 SRQ

89 Keyboard Entry 9 SRQ

90 Amplitude Range Limit Error
91 Amplitude Range Error
82 Frequency Range Error
83 Phase Range Error

94 Current Range Error

85 - Ramp Range Error

96. = Program Syntax Error

87 Bus message sent with Controller in

Local
98 EXT SNC Freguency Limit
99 ROM SUM Check Error
100 Exceeds DMA buffer size
PROGRAM SYNTAX: ABBREVIATED PLAIN ENGLISE

ALM Amplitude Limit

AMP _ Amplitude

CAL Calibrate

CFG Configuration

CLK Clock

CRL Current Limit

DLY Delay

ELT Elapsed Time

EXT External

FLM Freguency Limit

FRQ Frequency

HLM High Limit

INT Internal

LLM Low Limit

MNU : Menu

PHZ Phase

PRG Program

REC Recall

REG Register

RNG : Range

SNC Synchronize

SNW Sine Wave

sowW : Sguare Wave

SRQ Service Reguest

STP Step

TLK Talk

TRG Trigger

VAL Valus

WVF Waveform

# : Present Value

DATA FORMAT: Scientific notation or explicit
point

10



1.4 INSTRUMENTS IDENTIFICATION

The Model 849TA is identified by specifying its phase,
upper limit, initialization

frequency

frequency, voltage range and two

functional status indicators of the unit with a six digit suffix.

849TA~X-X-%-%-~

i
1
i
| i
|
|

i
i
|
|
:

=X CURRENT LIMIT AND MEASUREMENT

0 = No programmable current limit
Or measurement capablllty
1 = Current limit

MASTER OR SLAVE
1 MASTER
2 SLAVE

H#

OUTPUT VOLTAGE RANGE PAIRS
INITIALIZATION_RANGE | SECONDARY_RANGE

0 = 135.0 i 270.0
; 1= 30.0 i 60.0
; 2 = 200.0 | 400.0
; 3= 67.5 | 135.0
4 = 10.00 i 20.00
5= 20,00 | 40.00
6 = SPECIAL i SPECIAL
7 = SPECIAL | SPECIAL
8 = 270.0 | 135,0
9 = 60,0 i 30.0
10 = 4G0.0 | 200.0
11 = 135.0 I 67.5
12 = 20,00 | 10.00
13 = 40.00 | 20.00
14 = SPECIAL i SPECIAL
15 = SPECIAL ] SPECIAL
INITIALIZATION FREQUENCY
1= 50 Hz 3 = 400 Hz
2 = 60 Hz 4 = SPECIFY
QUTPUT FREQUENCY UPPER LIMIT
-1 = 100,0 Hz 4 = 5000 Hz
2 = 1000 Hz 5 = 9999 Hz
3 = 2000 Hz 6 = SPECIFY
DPHASE
1 = 1 Phase 4 = 3 Phase Delta
2 = 2 Phase 5 = 1 Phase using
3 = 3 Phase Multiphase B849TA

11



1.4.1 OPTIONS

The modifications to the Model 849TA to give the various options
described by the model number are listed in Table 1-2.

1.5 ACCESSORY EQUIPMENT

An Extender Assembly, Part Number 4800-703, is available to
permit test and adjustment of the Model 849TA external to the
power source. An Extender Cable, Part Number 4849-203-1, is also
used for the printed circuit boards.

12



TABLE 1-2

OPTION MODIFICATIONS

PHASE
comYomm K BAGTA- ]l =42 =01
S ED €0 L. 4 849 TA~3~4-2~8~1
“3-H=X=-X~X B49TA~3~4w2=8~]
-4 =K wX X=X 849TA~3~4=2~8~1
T O E Y 4 849TA~3~4~2~8~1
FREQUENCY UPPER LIMIT
wlw] el =X . Set in Test I Y- L0 €00 4 Set in Test
. AVED D E 4 Set in Test o e T ) ) Set in Test
“{=3=X=%-X Set in Test =X =X~ =X Set in Test
INITIALIZATION FREQUENCY
-X=X=-1=¥-X Set in Test
22 SO L VLD C Set in Test
~X=E =3 =X =K Set in Test
“X=fwd-X-X Set in Test
VOLTAGE RANGE
: ] 4849-704 14849700 (If Used) |l
{ASR28,R38] R22,R23,R24,R25 | R25,R27,R28,R30 1
] I : I, !
=%=X-X-0-X 10K (8TD) | CIC522 (st | 10R {(sTD) |
X =X=X-1=X | 44.,2K | CIC522 (STD}| 44.2K |
X wEXmX=2=X | 6.65K | CIC522 (sTD) I 6.65K |
X=X =X~3=} I 12.1K | CIC522 (STD) I 12.1K |
DTy CF T i 12.4K | CIC523 ] 12.4K {
~fwf=X~-5=-X | 6.65K | CIC523 i 6.65K ]
X=X =X~-6-X | i | |
-X~X=X~7=X I I I _ i
“X =X =X~-8=X 110K (s™D) | CICS522 (sTD){ 10R (STD) (560762} 1
Y =KX =8=X | 44.2K |} CIC522 (STD} I 44.2K (560774} !
“X=%=-%=-10~X | 6.68K | CICh22 (sTD) | 6.65K (560895)1
wmX=K=11~¥ I 12.1K | CIC522 (sTD) 1 12.1K {560756) 1
~X=E=-K-12~% I 12.4K | CIC523 i 12.4K (560760} |
“X =L =H-]13~X | 6,658 | CICs523 | 6.65K (560895) 1
Y =R=f-ld~Y :
“X=Z=¥~15~%
MASTER/SLAVE/CURRENT LIMIT
4849-701 4849-704
120 $ €O L. C A4 Wl,wW4
X=X =g =R =-2% W2 ,W3
~¥-X-A=X~-%3 U4 (360441)

13






SECTION 2 - INSTALLATION

2.1 GENERAL

This section describes upacking and installation requirements for
the Model 849TA AC Power Controller.

2.2 UNPACKING

The Controller is shipped in a corrugated carton and supported
within the carton by protective, cushioning material. If the
carton has. been damaged during transit, conduct a detailed
inspection to determine if the Controller has also been  damaged.
If damage is in evidence, notify the carrier's agent immediately.
Retain the Controller and the shipping carton in the same

condition as received until it has been examined by the carrier’s
representative.

2.3 POWER REQUIREMENTS

The AC Power Controller requires 115 volts AC at 10 VA, This AC
vcltage is rectified, filtered and regulated to +5 volts DC at
400 MA for powering the digital circuitry and to +15 volts DC at

160 MA and -15 wvolts DC at 100 MA for powering the analog
circuitry. '

CAUTION
Voltages up to 270 volts AC are present inside
Power Sources. This eguipment uses potentially
lethal voltages
DEATH
On contact may result if safety precautions are

not observed. Do not touch any of the internal
circuits when power is applied.

2,4 FUSE REQUIREMENTS

Only one fuse, Fl, is contained in the Controllier. It is located
on the 4849-704-1 assembly and acts as a ground-fault interrupt
to protect other equipment connected to the IEEE-488 bus. This
fuse is fabricated from a strand of #24 11/36 wire.

14



2.5 INSTALLATION
CAUTION

REMOVE POWER FROM THE POWER SOURCE BEFORE INSTALLING
OR REMOVING THE CONTROLLER.

The Controller consists of a mother board, and sevéral circuilt
boards which plug into it and which contain the control ¢ircuits.
The assembly is designed to mount in the front panel opening of

the Power Source. Installation of the Controller is accomplished
with the following procedure.

Verify that the control panel is properly connected to the
Controller. Note the GPIB ribbon cable extending through the
opening in the front panel of the Power Source. Lift the ribbon
cable connector to the top of the opening and stretch the «cable
gently to keep it clear of the center of the opening. Engage the
longest printed <circuit board of the Controller (the one with
gold plated card-edge fingers) into the guides behind the
opening. Resistance will be encountered when the board engages
the card edge connector. Push gently but f£firmly on the
Controller to complete insertion of the circuit board in the card
edge connector. Verify that the board is firmly seated in the
connector.

Carefully plug the front panel assembly into the Controller
mother board. Place the control panel in position over the
opening and fasten its two captive screws.

2.6 STANDARD OPERATING MODES AND OPTIONS

The 843TA has the capability to operate in many different modes
with a mixture of output parameters. It is necessary to ensure
that these parameters are compatible with the companion power
source. If the associated power sources are not compatible with

the parameter that would normally be displayed on a screen, that
screen will be inhibited.

2.6.1 WAVEFORM

Most standard power sources will not sustain a _square wave
waveform below approximately 400 Hz. Special power sources have
been designed to accept a 60 Hz square wave.

Before programming a square wave below 400 Hz ensure the power
source will sustain the waveform.

15



2.6.2 VOLTAGE RANGE

The B849TA has the capability to operate on several different
voltage range pairs. The standard 849TA hardware is designed for
either a 135/270 or 120/240 range pair. For other range pairs
refer o Table 2-1 for the component value changes.

The voltage range pair full scale limits are set on the ALM
screen. To select the ALM screen, refer to paragraphs 3.5.4 and
3.5.4.3,

The A value is the range pair code. To review the value depress
the A key. The B value (LLM) is the limit for the low voltage
range. The C wvalue {(HLM) is the limit for the high voltage
range., :

To change the limit for either range, select the B or C value and
enter the new limit followed by the PRG and ENT keys.

CAUTION

Changing the parameters in the CFG,ALM

and FLM screens will change the operating
characteristics of the B849TA. Do not
attempt to change these parameters without
complete knowledge of them,

16



TABLE 2-1

VOLTAGE RANGE OPTIONS

| !

J

|
| RANGE | RANGE | 4849-704 |__4849-700 (IF USED)
| PAIR | CODE |ASR28,R38IR22,423,R24,R251  R25,R27,R28,R30
| | ! | |
! : | | |
1270.0/ | 0* | 10K | CIC522 t 10K
1135.0 i : z
1760.07 | 1 |~ 44.2K I CIC522 : 24.2K
1_30,0 I | | |
1400.0/ | 2 | 6.65K | CIC522 | 6.65K
1200,0 | | | |
1150.0/ | 3* | 12.1K | CIC522 | 12.1K
[_75.0 | | |
120.007 1~ 4. | 12.4K | CIC523 | 12, 4K
110,00 | ! i |
140,00/ |~ 5 | 6.65K | CIC523 s 6.65K
120,00 | ; | |
175/37.51 6 | i |
| | : | i
| SPECIALI 7 | | ]
| 1 | i - |
|135.0/ { 8% | 10K | C1C522 I 10K
1270.0 | 1 z |
1 30,07 I° 9 | 44,28 | CIC522 | 44.2K
| | r | |
1200.07 1~ 10 | 6.65K | CIC522 | §.65K
1400.0 | ! 1 - |
175,07 1 11* | 12.1K | CIC522 | 12.1K
1150,0 | I X - |
110,00/ | 12 | 12.4K | CIC523 | 12.4K
| I n | |
126,007 1~ 13 | 6.65K 1 CIC523 | §.65K
- | ! i l
137.5/751 14 | E CIC522 :
| |
ISPECIALI 15 | | !
| 1 |

i matan ram vmn Al s Shdd W ML S ke S i flimkih e Wobr o Gbfieh e bt e e Mo ML ek A M T e RA — s MDA WL bt

*NOTE: Standard Configuration
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2.6.3 FREQUENCY LIMITS

The upper and lower frequency limits are shown on the FL¥ screen.
Refer to paragraphs 3.5.3 and 3.5.3.4 for access to this screen.
The Low Limit (LLM) can be reviewed by depressing the B key. The
High Limit (HLM)} can be reviewed by depressing the C key.

After power-up the A value of the FLM screen will be the output
frequency. '

2.6.4 CURRENT LIMITS (Option)

The standard 849TA software supports current limit programming.

To implement current limit programming the 849TA must be used
with a power source compatible with this feature. In addition,
IC A5U4 must be installed on the bottom PC assembly {4845-704).

2.6.5 PHASE INITIALIZATION

In the CFG screen the C value (PHZ) is used to set.the power-up
phase angle of phase C. If this value is any value except a 0 or
120 the 849TA will be configured with phase A and C as a two
phase system. It will ignore interrupt faults from phase B to
allow operation with only two power sources.

The standard two-phase configuration is for C = 90 degrees

The three-phase delta uses only two sources with C = 60 degrees.
If the C value is "0™ the 849TA will be configured as a single-
phase system. With C set to 120 the 849TA will be configured for

a three-phase system with three power sources and all interrupts
enabled. >

2.6.6 EXTERNAL SYNCHRONIZATION
The SNC screen allows the 849TA to operate in the External (EXT)

SNC mode. This mode will allow the 849TA to synchreonize to an
external signal.

18



2.6.6.1 EXTERNAL SYNCHRONIZATION INPUT

When the EXT - SNC mode is selected on screen 1 the 849TA will
frequency lock and phase lock to an external TTL compatible
signal. The external signal is applied to pins 6 (HI) and 1 (LO)
of TB1 on the rear panel of a single phase power source or pins 8
(HI) and 1 (LO) of a three phase power source. The signal should
have a 50% duty cycle and a frequency between the Low Limit value
and 450 Hz.

In the EXT SNC mode the frequency of the external signal is
displayed on the FRQ screen. If this signal changes frequency at
& rapid rate the 849TA will track the frequency at a faster rate
while not displaying the external frequency.

NOTE

If amplitudes are to be programmed while tracking
the external signal, diode A5 CR5 on the bottom
PC assembly (4849-704) must be removed.

The phase of the phase A output relative to the External
Synchronization input is programmed on the PHZ screen. This
value is initialized at 90 degrees. When operating in this mode
with a two or three phase system this wvalue should not be
programmed within 20 degrees of a 2zero crossing.

(ex. 20<HAL1IE0,200<BA<K340)

2.6.7 EXTERNAL CLOCK

The External Clock (EXT CLK) mode of operation is selected from
the CLK screen. This mode allows the 849TA to operate from the
Clock and Lock signals from a master B849TA. This mode of
operation allows multiphase systems to be configured with up to
six outputs. The slave B49TA will program its phase A output
relative to phase A of the master with the A value on the PHZ
gcreen, Phase B and C of the slave 849TA remain programmed
relative to phase A of the slave.

All phases of the slave B49TA will program relative to phase A of
the master if jumper A5W1 is removed and A5 W2 is added on the
bottom PC assembly (4849-70%),

CAUTION
Before selecting the EXT CLK mode ensure that the
External Clock and Lock signals are applied to the
coax connectors at the rear panel of the power source.
Selecting this mode without the signals may result
in damage to the power source.

Refer to Table 2-2 to configure the 849TA as a master or slave.
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TABLE 2-2

JUKMPER CONFIGURATION

! I

| ‘ ¥

849TA | ASSEMBLY 48! l
| .

I !

MASTER | Wl, W4 |

i !

SLAVE | W2, W3 |

! i

2.7 POWER SOURCE INTERCONNECTION

The oscillator Phase A, B and C outputs -are available
respectively on TBl pins 3, 4 and 5 of a single phase power
source. A three-phase power source has its oscillator phase A, B
and C outputs on TBl pins 3, 5 and 7 respectively, The common is
available at TBl pin 1 for both the 51ngle and three-phase power
source, The power source signal input is available at TBl 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 2-1 for the power
source connections.

All two-phase 849TA models (849TA-2-X~X~X=-X and 849TA-4-X~X~X=X)
use the phase A and C oscillator outputs.
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CAUTION

Failure to connect the sense leads across the load
or to the power source output(s) will result in an
error message on the 849TA's Display and the in-
ability to program an output voltage.

CAUTION

REMOVE POWER FROM THE POWER SOURCE BEFORE REMOVING
OR INSERTING THE PLUG-IN OSCILLATOR.

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

$A Low to TBl pin 9
#A High to TBl pin 10
4C Low to TBl pin &
#C High to TB1l pin 13

For three-phase operation see Figure 2-1.

2.8 INTERFACE CONNECTIONS

The Model B849TA 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.

2.9 AMPLITUDE RANGE OPTIONS

The Model 849TA provides different voltage ranges. These voltage
ranges are set up at the factory according to the 849TA model
number suffix (refer to paragraph 1.4) to operate from 2 volts to
400 wvolts. The voltage ranges and their corresponding range
codes are shown in Table 2-1l. Only those ranges shown by * are
standard. The other ranges require different hardware and should
be used with the proper power source. The ranges may be changed
in the field to any of the optional non-standard voltage ranges.
(See Table 2-~1).
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2.10 MASTER/SLAVE/CURRENT LIMIT

The Model 849TA may be used under three modes; master or slave
and current limit. Each mode needs special power sources with
external ¢lock and lock coax cable, The modes are not
recommended to be changed in the field.

2.11 ACCEPTANCE TEST

To conduct these tests, the B849TA must be installed into an AC
Power Source. The remote sense input must be connected as shown
in figure 2~1. Program any voltage and frequency combination and
confirm the voltage accuracy to Figure 2-2, The voltage error
for all the ranges are shown in Figure 2-2. The voltage error
for both the 135 and 270 volt ranges are shown in Figure 2-2
separated by a slash (/).

23



136V/270V \ \‘
) . \t\
gE L/ +/-{.14/ 27Volts \ *: N
SE o
=< | V] 7 AT
R //\\\
6.5V/13V—% < ek \\
. & NNEAEZIEEEEANN
é‘ = | Unspecified ‘ - N
v 3 PROGRAMMED & &
FREQUENCY -
Figare 2-2

Performance Error Limits

24



QUVOEAdY  T-€ AUN9ILd

A HIREEH B : . .
LN ;gg o | |35 || oad || oaufH o g :zL
6 8 L 9 g ¥ ¢ z 0

[ ]

HLOWHHY

25



SECTION 3 - OPERATION

3,1 GENERAL

This section of the manual describes the operation of the Model
B49TA front panel display and keyboard. The operation of the
IEEE-488 interface is also explained. Several program examples
using the Hewlett Packard Series 80 Controller are also shown.

3.2 DISPLAY

The display 1is a liguid crystal display that offers two 16
character 1long lines of alphanumeric information. Each display

presentation (screen) shows the programmed output parameters and
error messages.

3.3 KEYBOARD

All local programming is performed on a 20 key keyboard. Refer to
Figure - 3«1 for a pictorial of the keyboard. There -are eleven
number and decimal point keys £five of which have double
functions. There are three phase select (A,B,C) Kkeys, one
register program (REG) key, one register recall (REC) key, one
menu (MNU) Key, one service request/clear (SRQ/CLR) key, a
program (PRG) Kkey a monitor (MON) key and an enter (ENT) key.
Table 3-1 describes the function of the twenty keyboard keys.

3.4 ERROR MESSAGES

There are three types of error messages displayed on the 849TA for
range errors, syntax errors and output faults. The three types
are shown in Figure 3-2. The display will identify the

parameter, the output and the equivalent Status Byte value
identified for the error.

3.4.1 RANGE ERROR MESSAGE

If an out-of-range value 1is programmed for any of the
programmable parameters (AMP, RNG, FRQ, PHZ, CRL) a RANGE ERROR
message display will be shown. In addition a Range Error message
will be generated for any erroneous RMP parameter. The following
example will generate the RANGE ERROR message shown in Figure
3-2. . _

ANP = 300 when programmed to the 270 RNG.
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FPIGURE 3-2

ERROR MESSAGES

|
I
|
!

RANGE ERROR

AMP ABC STB = 91
1 [
| SYNTAX ERROR i
i STB = 96 |
| |
l |
i SOURCE FAULT i
| AMP A STB = 64 |
a ' |
) | i
I EXT SNC LMT |
| STB = 98 |
| |
l |
| RANGE ERROR |
| RMP B STB=95 |
i |
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TABLE 3-1

KEYBOARD KEY DESCRIPTIONS

REY

SCRE

EN

DESCRIPTION

through

9

Ay

A,

A,y

A,

Ay

and .

SNW, SQW

B, C

B, C

8, C

B, C

AMP, FRQ,
CRL, PHZ,

RNG,
WVF
SNC

CLK

CAL

AMP, CRL
PHZ, RNG
CAL, WVF

CFG

ALM

FLM

(A}

(B)

— vt il P WA e s A e S s v WOHS e Pleih e e S MASE MR AR SWASS GMLAR WS emews e S G e WA Wt T M e e e e b S MG AL S R SRS el m—

!
|
!
I

Sets the numeric wvalue for the outputl
parameter = identified by parameter|
screen. Selects status bytes 80 throughl
89 for keys 0 through 9. Selectsi
registers 0 through 9. |
}

Sets the A,B, or C output to Sine wavel
{SNW) or Sguare wave (SQW) }
_ f

Selects the External (EXT) sync. input]
or Internal (INT) operation. |

Selects the External (EXT}) c¢lock andl

lock input or Internal (INT) operation.!

!
Selects the Menu (MNU) screens for alll
parameter screens., Will not show CAL,|
CFG, ALM, FLM or ADC screens.

Selects the A, B or C out to program
the parameter identified by the
displayed parameter screen.

A (LSN) selects Listen Address, B
(CFB)} selects the configuration byte

C (PHZ) selects phase C Initialization
Phase.

A (RNG) selects the voltage range pair
and the initial range, B {(LLM) sets the
value for the low range, C (HLM) sets
value for the high range.

A (FRQ) sets the initial fregquency, B
(LLM) sets the low frequency limit, C
(HLM) sets the high freguency limit.

A (DLY) sets the step delay time in
seconds, B (STP) sets the step size in
units related to the ramp parameter, C
(VAL) sets the final wvalue.

B8 (STP) sets the step size of the. de-
pendant parameter, C (VAL) sets the
final step value for step function of
dependant parameter,

v o kirh iy T — — G M W iy e AMME AL WM W e N e M e e WA o e e ok w vt

28



TABLE 3-1 (CONT.)

KEYBOARD KEY DESCRIPTIONS

REG
REC
CLR/SRQ
MON
PRG

ENT

f
!
f
!
}
!
I
I
I
!
!
I
!

Load program fegister

Recall progtam register

Generate GPIB Service Request, Clear
Display current output value
Display program or present value

Enter Parameter Program (PRG) values

29
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3.4.2 SYNTAX ERROR MESSAGE

The SYNTAX ERROR message will be generated for any non
recognizable mnemonic sént on the IEEE-488  interface. The
following string will generate a Syntax Error message:

F,R,4,0,0,

3.4.3 SOURCE FAULT MESSAGE

An Output Fault message will be generated in the event that the
output - voltage can't be maintained at the programmed value. A

short on the phase A ocutput will cause the 849TA to generate the
Source Fault message in Figure 3-2.

3.5 LOCAL OPERATION
3.5.1 MENU SCREEN

After power-up or GPIB device clear (DCL), the menu #2 screen

will be displayed. This screen will show the assigned numeric
- value for AMP, FRQ, PHZ, and CRL* as 5, 6, 7 and 8 respectively.
Depressing the MNU key will cause the menu #3 screen to be
displayed with RMP A, RMP B and ELT with equivalent values of 9,
10 and 1l respectively.

Depressing the MNU key a second time will cause the menu #1
screen to be displayed with SNC, CLK*, WVF and RNG equal to values
l, 2, 3 and 4 respectively.

Subsequent depressions of the MNU key will cause the cycle
described above to be repeated. Refer to Figure 3-4 for all menu
screen displays.

Any parameter screen (ex. FRQ) described in the menu screen will
show the programmed value for that parameter and will allow that
parameter to be changed while viewing the screen. To display a

parameter screen, enter the screen number followed by the ENT
key. '

The following example illustrates the procedure to select the AMP
screens

5,ENT

*These screens will not be displayed if the 849TA and associated
power sources do not have compatible hardware,
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NOTE

Parameters and outputs not enabled by
the Configuration of the 849TA will not
be displayed in the menu screens or
parameter screens.

3.5.2 DPARAMETER SCREENS

To program any 849TA output parameter from the Local program mode
the parameter screen must first be selected. Refer to Figure 3=-5
for the parameter screens.

Any parameter screen may be selected while any other screen is
displayed (except SNC, CLK or WVF) by entering the one or two
digit screen number followed by depressing the ENT Kkey. ,

The following example will select the ELT screen from any screen
except SNC, CLK or Wve, :
1,0,ENT
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FIGURE 3-4

MENU SCREENS

MENU #1 SCREEN

g

I
i
]
i
!

! : -
I SNC = 01 CLK = 02 |
| I
I WVF = 03 RNG = 04 |
i I
MENU #2 SCREEN
| i
i AMP = 05 FRQ = 06 |
| |
| PHZ = 07 CRL = 08 |
I I
MENU #3 SCREEN
RMP (A} = 09 = ELT = 11

AUXILIARY MENU SCREEN

CAL
ALM

= 12 CFG

= 14 FLM

13
15
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While viewing any of the first eight screens (1 through 1l1) the
screen may be sequenced in ascending order by depressing the MON
key or descending order by the PRG key.

While wviewing the AMP screen depreésing the MON will cause the
FRQ screen +to be displayed. While wviewing +the FRQ screen
depressing the PRG key will cause the AMP screen to be displaved.

3.5.2.1 SYNCHRONIZE SCREEN (SNC = 01)

The SNC screen displays whether the external or internal SNC mode
of operation has been selected. While viewing this screen to
select the external SNC mode depress the EXT key or any odd
numeric 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 freguency of the External Sync. signal. The signal must be

between the low frequency limit and 450 Hz or 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 selection.

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. signal is not between the Low Frequency
Limit and 450 Hz, or the High Freguency Limit, an error message
will be displayed. See Figure 3-2, 1In addition, the 849TA will
return to the INT mode of operations.
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SCREEN (#)

SNC

CLK

RNG

AMP

FRG

PHZ

CRL

(01

(02)

(03)

(04)

(05

(06)

(07}

(08)

FIGURE 3-5

PARAMETER SCREENS

! |
I SNC MON A = INT |
i |
! B = INT C = INT |
l |
| I
I CLK MON A = INT |
| |
I B = INT C = INT |
| |
! , |
I WVF MON A = SNW |
I I
| B = SNW C =8sNw |
! !
i : 1
|  RNG MON A = 135,01
! I
I B = 135.0 C = 135.01
; I
I : N
| AMP MON A=2.0 |1
! |
I B=2.0 C=2,0 |
} |
| ' L |
} - FRQ MON A = 60.001
I ' |
I B = 60.00 C = 60.00!
i |
i _ |
i PHZ MON A = 90.0 |
] |
i B = 240.0 C = 120.01
} |
! |
I CRL MON A =10.0 1
] |
I B = 10.0 C =10.0 |
f !
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FIGURE 3-~5 (CONTINUED)

PARAMETER SCREENS

SCREEN (#)
| . _ |
| RMP (A) "1™ A = DLY |
RMP (A) (09) i !
I B = STP C = VAL |
| I
| !
{ RMP (B) "2° o
RMP (B) (10) | !
I B = 8TP C = vaL |
f. ' !
i ' ' I
I  ELT MON H = I
ELT (11} b ' |
i M= S = I
l !

"1" Independent Parameter can be AMP, FRQ, PHZ, CRL or CAL.

"2" Dependant Parameter can be AMP, PHZ, CRL, SNC, CLK or WVF.
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3.5.2.2., CLOCK SCREEN {(CLK = 02}

The CLK screen displays whether the 849TA is operating in the
external (EXT) or internal (INT) CLK mode of operation. While
viewing this sc¢reen to select the EXT CLK mode depress the EXT
key or any odd numeric Key followed by the PRG and ENT key:

Example: EXT,PRG,ENT =
NOTE

Before selecting the External Clock mode ensure
that the power source containing the 849TA has
~the proper clock and lock signals applied to the
BNC connetors 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 key while
viewing the CLK screen.

Example: INT,PRG,ENT

3.5.2.3 WAVEFORM SCREEN (WVF = 03)

The WVF screen sqguare wave displays the type of waveform
selected, sine wave (SNW) or square wave (SQW}, for each of the
three outputs. To program & square wave, depress the SQW or any
odd number key followed by any combination of the A, B or C key,
the PRG key and ENT key. If no phase key is depressed, the new
‘waveform will be programmed for all ocutputs.

To program phase A and C to square wave: SQW, A, C, PRG, ENT

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

3.5.2.4 RANGE SCREEN (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
set 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 Dbe

the maximum value allowed to be programmed in the Amplitude (AMP)
screen,
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Example to select the 270 V range.

2,7,0,PRG,ENT |

The RNG value must be entered before the AMP value in an entry
sequence (before depressing the ENT key) containing both
parameters,

3.5.2.5 AMPLITUDE SCREEN (AMP = 05)

The AMP screen displays the amplitude value programmed for phase
A, B and C. To program a new value, with the limit defined by
the ALM screen, depress the numeric key sequence for the desired
program (PRG) value followed by any combination of the phase
keys, the PRG and ENT key. If no phase key is depressed the new
AMP value will be common to all outputs.

Example to program all outputs to 102.3 volts:

1,0,2,.,3,PRG,ENT

Example to program BA to 204.7, 6B to 200 and 4C to 190.3 (Must
have the 270 RNG selected).

119,'0;sQBpC’PRngpO;G;B;PRG;Z;Dp4;e;?;A;PRG;ENT

3.5.2.6 FREQUENCY SCREEN (FRQ = 06)

The FRQ screen displays the programmed frequency in Hertz for all
operating modes except External CLK. 1In the EXT SNC mode the FRO
screen displays the actual frequency of the External sync,
signal., While displaying the FRQ screen, any frequency from the
low limit (LLM) to the high limit (HLM) may be programmed.
Example to program 60.57 Hz: |
6,0,.,5,7,PRG,ENT

Example to program 5100 Hz:

SfllororPRGg‘ENT

3.5.2.7 PHASE SCREEN (PHZ = 07)

The phase screen displays the phase angle in degrees of the B and
C outputs leading the A output.

In the EXT CLK mode the A value represents the angle of the A
output leading the A output of the master 849TA controller.
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In the EXT SNC mode the A value represents the angle of the A
cutput leading the External Sync. TTL input. This angle should
not be programmed closer than 20 degrees to any zero crossing of

the waveform (20 degrees<A<160 degrees, 200 degrees<A<340 degrees
etc.). ‘ '

Example to program #B to 45.3 degrees:
4,5’;{3'B’PRG'ENT
Example to program ¢B to 90 degrees and #C to 180 degrees:

$,0,8,PRG,1,8,0,C,PRG,ENT

3.5.2,8 CURRENT LIMIT SCREEN (CRL = 08) (Option)

The CRL screen displays the Current Limit value in percent of the
California Instruments power source full scale current.

The programmable current limit feature must be used with a
power source that incorporates the correct limit feature.

Example to program all outputs to 100 percent of full scale
current.

1,0,0,PRG,ENT

Example to program output A to 50 percent.

5,0,A,PRG,ENT

If the B849TA is used with a power source not compatible with
current limit programming the CRL screen will not be displayed.
The current limit will then be fixed by the power source.

3,5.2.9 RAMP SCREENS

3'.5:299.l RAMP A SCREEN (RMP A = 09)

The RMP A screen 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). :

There are two types of programs that may be specified by the RMP
screen a step and a ramp.

The step program will program the output parameter value
specified by a previous screen for the time specified for the DLY
value in seconds. The parameter will then return to a final
value specified by the VAL value.
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The ramp program 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 A screen. The ramp will
increment if the VAL value is larger than the parameter value.
It will decrement if it is less than the parameter value,

NOTE

The DLY, 8TP or VAL parameters nust be

specified (A,B or C key depressed) before
the numeric value for the parameter is
entered.

When ramping frequency, an error message will result with an
attempt to step the freguency with greater resolution than that
possible by the initial or £final wvalues. The frequency
resolution is four decades.

The following is an example to program 130V for 2.5 seconds and
then return to a final value of 115V.

First select the AMP screen and program 130V:
5,ENT,1,3,0,PRG*

Next select the RMP A screen, program a DLY of 2.5, a final VAL
of 115 and run the program:

9,ENT,A,2,.,5,PRG,C,1,1,5,PRG,ENT

The following is an example to program 400 Hz with the B and C
outputs fixed while the A output ramps from 10V to 110V in 1 volt
step each step lasting .5 seconds:

6,ENT,4,0,0,PRG,5,ENT,;1,0,3, PRG, 9,ENT,A,0,.,5,PRG,B,1,PRG,C,1,1,
0,BPRG,ENT

The preceding example illustrates that all fixed ocutput
- parameters may be setup in a Ramp. This may also be accomplished
in a step.

The parameter screen immediately preceding the selection of the

RMP A screen will be the parameter operated on by the Range
- function.

To enter DLY or STP values less than 1 the number 0 must precadé
the decimal pomnt.

The ramp may be terminated at any time by depressing the ENT Kkey.

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

41



3.5,2.9.2 RAMP B SCREEN (RMP B=10)

The RMP B screen allows two ©parameters to be ramped
simultaneously. The parameter programmed just prior to entering
the RMP A screen, will be the independent parameter and will be

identified in that screen. The parameter loaded prior to the

independent parameter will be the dependent parameter.
NOTE

When ramping the FRQ parameter with
any other, it must be the independent
parameter. When AMP is ramped with
any other parameter other than FRQ, it
must be independent for the best DLY
accuracy.

The following example will ramp frequency 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.

S;ENTp1;O;PRGpGpENTyB’SpG'PRGpgyENTpA’Of.’ZpPRGpB'Op.pZ'PRG'C,4'4'
0,PRG,1,0,ENT,B,0,.,5,PRG,ENT

The final value of the dependent pérameter; AMP, will be
determined by the number of steps of the independent 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:
FINAL AMP VALUE = 10 + .5 X 400 = 210 Volts

If the final value exceeds the RNG value, an error message will
be generated. ‘

The following example will simultaneously program the output
frequency to 400 Hz, the waveform to squarewave and the

amplitude to 130 volts for 2 seconds before returning to a 115
volts sine wave.

6ENT4,0,0,PRG, 3,ENT, SQW, PRG,MON,MON, 1,3,0,PRG,9,ENT,A,2,PRG,C,
l,1,5,PRG,MON,C,SNW,PRG,ENT
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3.5.2.10 ELAPSED TIME SCREEN (ELT = 11}

This screen displays the total run time accumulated on the 849TA.

E = Hours
¥ = Minutes
= Seconds

3.5.3 AUXILIARY SCREENS
CAUTION

Changing the parameters in the CFG,ALM and
FLM screens will change the operating
characteristics of the 849TA. None of the
parameters except the Listen Address (LSN)
and the Calibration (CAL) can be changed.

There are four auxiliary screens not shown on any page of the
Menu Screen without first entering a special key sequence.  They
can pbe used to change the Calibration (CAL), Unit Address (LSN).
The wvoltage range pair (RNG), Low Frequency Limit (LLM), High
Freguency Limit (HLM), Initial Freguency (FRQ), the Phase
Configuration (PHZ), the amplitude limit for the 1low wvoltage
range (LLM) and the amplitude limit for the high voltage range

(BLM) can be displayed only. , '

Figure 3-7 shows the special screens and their related selection
numbers. Tc select the auxiliary screens, first select menu
screen #l1., Enter the numeric code 94% then ENT. Depress the MNU
key three times to display the Auxiliary screens. Enter the
screen number desired followed by depressing the ENT key.

All wvalues displayed in the auxiliary screens are stored in
Nonvolatile RAM (NVRAM).

TO ACCESS ALL THE AUXILIARY SCREEN. FUNCTIONS:

1. Turn power off, wait 10 seconds then turn power on.

2. Press "11ENT".this disvlavs the LT screen.

Write down the minutes and seconds disnlaved.

3. Calculate the password as follows: password=mmss
Where mm is the minutes and ss is the seconds. :
"if the minutes is less than 10 there is no leading zero
required. If the seconds are less than 10 vou must add
a leading zero. Example m=34 s=7 password =3407
=5 g=33 password = 533.

4, Press mon key to exit the elt screen.

5. Press MNU key until the first menu screen appears.
SNC=01,¥WF=03, RNC=04

6. Press 949FNT. press MNU until the Aux screen appears.
Chl=12,CFG=13,AIM=14 ,FIM=15

7. Press 13ENT.

8. Press B,Press password (I.E. 3407), Press PRG.

You should now be able to change the values in the
AMuxiliary screens.



SCREEN (#)

CAL (12)

CFG (13)

ALM (14)

FLM (15)

F:GURE 3-7

AUXILIARY SCREENS

| |
| CAL MON = !
| |
| B = = ]
| |
| _ |
I CFG MON = LSN 1
1 |
| B = CFB = PHZ |
| i
i |
| ALM MON. = RNG |
i |
{ B = LLM = HLM |
1 |
| |
{ FLM MON = FRQ !
|

i B = LLM = HLM |
1. |
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3.5.3.1 CALIBRATION SCREEN (CAL=12)
CAUTION

The 843TA has been calibrated at the factory.
Do not select the CAL screen unless
recalibration with an external digital
voltmeter is to be performed.

The calibration screen displays the calibration coefficient
assigned to each of the three outputs. The calibration
coefficient is a relative value from 0 to 255, The calibration

coefficient range will vary the output #1.24% from' the nominal
calibration point.

Each increment of the coefficient changes the output by .01% of
the output if the calibration voltage is 135.0 (used for the 135
ENG) . Each step represents approx. .0l volts. Each step is .02
volts for the 270.0 calibration point. During the calibration
mode the calibration coefficient can be  incremented or
decremented from any starting value.

For example, if the calibration coefficient for an output is 0
and the output is .5 volts low at 135,0, start the calibration at
approximately 40.

Example to calibrate the A output at 135.0 volts starting with a
calibration coefficient of 40 with 1 second per step:

First program the-output to 135 wvolts:

5,BNT,1,3,5,PRG,ENT

Next enable the selection of the auxiliary screens as described
in paragraph 3.5.3, select the CAL screen and enter the starting
point for phase A:

I;Z'ENT'!‘;'O;A'PRG

Next select the RMP A screen and start the calibration ramp:
9,ENT,A,2,PRG,ENT

Depress the ENT Key when the output voltage reaches the
programmed voltage.

3.5.3.2 CONFIGURATION SCREEN (CFG = 13)

The CFG screen shows three parameters identified by the A, B and
C designators.

45



3.5.3.2.1 UNIT ADDRESS (LSN)
Depressing the A key shows the IEEE-488 Unit Address (LSN). Any

value from O through 30 may be entered for the equivalent Unit
Address.

Example to set the Listen address to 16:

A,1,6,PRG,ENT

3.5.3.2.2 CONFIGURATION BYTE (CFB)

Depressing the B key shows the 849TA Configuration Byte. This
byte is a numeric value from 0 to 255 that describes the hardware
options with which the 849TA is configured.

CFB Weight 128 64 32 16 8 4 2 1
Function PWR CUR VLT CRL PHZ FRQ WVE CLK

1 = enabled, 0 = inhibited

With CLK enabled, the power source must have the CLOCK and LOCK
hardware in place.

With WVF enabled, the power source must be characterized for
square wave operation.

With FRQ enabled, the B849TA will allow the frequency to be
programmed., With FRQ disabled, the FRQ will remain at its
initial frequency. S

With PHZ enabled, the 849TA will allow phase programming.

Disabled, the phase will remain at its initial configuration
value(s).

With CRL enabled, the power source and 849TA must have the
current limit option.

The 849TA does not support the VLT,CUR or PWR options.

CFB=l14 enables WVF,FRQ and PHZ
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3.5.3.2,3 PHASE C INITIAL VALUE (PHZ)

Depressing the C key shows the Phase (PHZ) initial wvalue, Any
value may be displayed for this parameter but 0 indicates that a
single phase power source is being used and 120 indicates a three
phase power system has been configured. Any value except 0 or
120 will be interpreted as a two phase svstem using the A and C
outputs. The ©B49TA CPU will enable the appropriate amplitude
fault interrupt based on the number of phases it has identified
by the PHZ value.

For example when C=90 the 849TA will be used in a two-phase
system with phase C initialized to 90 degrees leading phase A:

A PHZ value of 0 will delete phase B and C information from all
parameter screens.

Any other value except 120 will cause all phase B information to
be deleted.

3.5.3.3 AMPLITUDE LIMIT SCREEN (ALM = 14)

Like the CFG screen the ALM screen uses the A, B and C
designators to identify three parameters.

3.5.3.3.1 RANGE PAIRS (RNG)

Depressing the A key shows the voltage Range (RNG) pair code
identified 1in Table 3-2. Each range pair has a complement code
that will allow the 849TA to initialize on the opposite range.
3.5,3.3.2 LOW LIMIT (LLM)

Depressing the B key shows the value of the lowest voltage range

of the range pair. The range for this parameter is any value from
zero to the lowest value defined by the range pair code.
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3,5.3.3.3 HIGH LIMIT (HLM)*

Depressing the C key shows the value of the highest voltage range
of the range pair. The range for this parameter is any value
from zero to the highest value defined by the range pair.

‘The following example defines the 125.0/270.0 with initialization

on the 135V range.

ALM screen values:

RNG = ¢
LLM = 135.0
HLM = 270.,0

3.5.3.4 FREQUENCY LIMIT SCREEN (FLM=15)

The A, B and C designators identify the FRQ, LLM and HLM
parameters respectively. : '

3.5.3.4.1 INITIAL FREQUENCY (FRQ)

~Depressing the A key shows the B843TA power-up freguency.

3.5.3.4.2 LOW FREQUENCY LIMIT (LLM)

Depressing the B key shows the Low Frequency Limit (LLM) value.
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TABLE 3-2

RANGE PAIR CODES

e i A i e e e i g Gle s e e GG e M A R e AR S e e e e o et

RNG £ | RANGE PAIR | INITIAL RANGE
| :
0 -l 200.0/400.0 ! LLM
L 20.00/40.00 | LLM
s 20.00/200.0 : LLM
T 20.00/400.0 ] LLM
s : 40.00/200.0 : LLM
s 40.00/400.0 | LLM
s 400.0/200.0 | HLM
5 40.00/20.00 | © HLM
0 200.0/20.00 | HLM
o 400.0/40.00 : HLM
2 200.0/40.00 | HLM
13 E 400.0/40.00 i gLM

ks — e Y S ek MR gyt Mokt s WA W T e Gt WA s M i W e e ——
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3.5.3.4.3 HIGH FREQUENCY LIMIT (HLM)

Depressing the C key shows the High Frequency Limit (BHLM).

3.5.4 SPECIAL PURPOSE KEYS

There are three kéys'on the 849TA that serve a'éuf§65é otbet ﬁﬁén.
the programming of output parameters;. the REG, REC and CLR/SRQ
Keys.

3.5.4.1 REG (REGISTER) KEY

The 849TA has 10 registers 0 through 9 that are available to
store any mixture of the output parameters WVF, RNG, AMP, FRQ,
PHZ, CRL and RMP. The A, B and C outputs may each have different

values for each parameter,

A parameter not specified in a register will assume the existing
operating parameter when the register is recalled.

This example will store the following parameters into register 9:

wve A,B,C = SNW FRQ = 400
PHZ B = 240 AMP A = 80
PHZ C = 120 AMP B = 100

AMP C = 120

3,ENT,SNW,PRG,HMON,MON,7,ENT,2,4,0,8,PRG,1,2,0,C,PRG,PRG,4,0,0, PRG
PRG,8,0,A,PRG,1,0,0,B, PRG 1,2, O,C PRG 9, REG

The display will show the REG mnemonic with the register number
after a store operation.

Values stored into register 0 will be stored in non-volatile
(NVRAH) and hence will be retained during power down,

3.5.4,2 REC (RECALL) KEY

The recall key is used to recall the output parameters stored in
any of the ten registers. :
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After a recall operation the display will show the REC mnemonic
with the register number recalled. An attempt made to recall an
empty register will cause the display to indicate a Recall
cperation but the output parameters will remain unchanged after
the ENT key is depressed.

The following example will recall and output all parameters
stored in 3.5.4.1 :

S5,REC,ENT
CAUTION

Any parameter not specified in a register will
remain unchanged after a Recall operation.

3.5.4.3 CLR/SRQ (CLEAR/SERVICE REQUEST)

The CLR/SRQ key serves two functions. It is used to generate an
IEEE-488 (GPIB) Service Request interrupt to Bus Controller.
buring a subsequent serial poll the 849TA will send a Status Byte
(8TB) to the controller that is a function of the number key
depressed preceding the CLR/SRQ key. The decimal value of the
STB will equal the number key plus 80. Ten STB can be generated
from the keyboard with values 80 through 889.

The following key sequence example will generate an SRQ with a
Status Byte of 80:

0,8RQ

The second function of the CLR/SRQ is that of a Clear key.
During the programming of parameters the setup data may be
cleared by depressing the SRQ key. This is a safety precaution
to ensure that no data will be changed if the ENT key is
depressed.

All numeri¢c data entered on the display screen prior to
depressing the PRG key will be cleared by depressing the CLR/SRQ
key once. After the PRG key has been depressed, two depressions
of the CLR/SRQ are required. Depressing the key three times will
clear set-up parameters in other screens. '

If the following key segquence is followed G&,ENT,1,3,5,PRG, the
output will be 135 volts after the ENT key is depressed.

Depressing the CLR/SRQ key twice will clear the setup data and

prevent the existing output parameters from changing if the ENT
key 1s depressed.
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3.5.4.4 SIMULTANEOUS PARAMETER ENTRY

The parameters SNC, CLK, WVF, RNG, AMP, FRQ, PHZ, CRL and RMP may
all be entered simultaneously. i

The following example will c¢hange all parameters except SNC and
CLK with the same entry sequence. In addition the C output will
- ramp from 0 degrees to 720 degrees in .5 degrees/.5 sec. steps.

NOTE

For simplicity the following example uses the
notation { ) to enclose the desired parameter
screen instead of the actual key seguence,.

(WVF), SNW,PRG, (RNG),1,3,0,PRG,(FRQ),4,0,0,PRG, (AMP),1,0,0,PRG,
(PHZ) f2p4'G'BfPRGp0'CpPRG’ {RMP) ,A,O,.;S,PRG,B,O'.,S,PRG,C,T,Z,
0,PRG

NOTE

For simultaneous parameter entry of RNG and

AMP the entry sequency must have the RNG
parameter precede the AMP parameter or a syntax
error will be generated.

The parameter change will occur whenever the ENT Kkey is
depressed. The parameters may be reviewed before depressing the
ENT key by sequencing through the screens with the PRG key. When
the program parameters are correct, depress the ENT key to change
the parameters and start the ramp.

3.6 REMOTE OPERATION

Remote programming for the 849TA IEEE~-488 GPIB interface consists
of sending the unit address and the proper ASCII alphanumeric
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 1listed in Table 3-3.

These abbreviations must not be confused with the device

dependent abbreviations used to describe the 849TA operating
parameters (ex. FRQ = Frequency etc.)
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TABLE 3-3

COMMONLY USED GPIB ABBREVIATIONS

— aiae — A — ) — e O A W AAW MmO R N ST e W e A S e e e e W W S W A SRR bk WU ot WA i dm b m— e

ABBREVIATTION

DEFINITION

ATN

CR

DCL-

END

EOI

EOS

GET

GTL

IFC

LF

REN

SDC

M duivert. k. by ey ke mye rmee e e b Mirke i SR B S A WA deilh e iy Miih e e oW e T v e e —

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

An ASCII carriage return.

Device Clear. A universal bus message to ini=-
tialize all instruments to their power-on
states.

End., A message conveyed when a talker uses the

EOI line with the last data byte of a data
string.

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

End Of String. A delimiter message that con-

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

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

Go To Local. A GPIB message to put an ad-
dressed instrument in the local control mode.

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

An ASCII line feed.

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

Selected Device Clear. A GPIB message to
initialize an addressed instrument to its
Power—-on state.

e e ik W e AN i A e LRSS LS W W G MM T s e e S e e S M S e G N W AN M e i il o S e e—— i e e —
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3.6.1 UNIT ADDRESS

This is the A value (LSN) set in the CFG screen (Ref. 3.5.3.2.1).
The Unit Address 0 through 30 corresponds to the HEX value 20
through 3E. Refer to Table 3-4 for the equivalent HEX, Binary,
ASCII and Decimal equivalents. The Unit Address is set at the
factory to 1.
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TABLE 3-4

UNIT ADDRESS GROUP

e e i e e G A e S m— A M M ey AL i MMM LSMAL AL AL S RS M M G e SN e BTSSR  CRRAL e ML el WO A e

Sp

el R U P e v # b A N O NN OO O e eV A

G e A g e e G WA RN S G e S A WS e e T P e e M A SAGS WALG TENE AWM S WETR e TR e e e demi

BINARY

A4 A3 A2 Al | DECIMAL

A5

Bt S m— fri— — o b e ok Wi S el MR g WA EAL W TS M G WA W T Euee Ml e sl S S — — —

CrO O~ OO O OO O OO rrAOFOrO OO
OO OO rd OO~ OO0 HAADO M HO OO O OO i
LOOOMrMr-rOO0OOCrmirird HOOD OO OO0 O rrdrdrd

CQOOOCOCOOrMem~Sredrdrr-iOO OO COO drdr-irird e

DOV OVOOLOOOLOOOCOOOOOmmrdttrdr~tdrr-irtrddrd oA

e e i ok e A ARAR A ANME AL L R MMAR s M WA M e e S TR W TR e e b e e A A S AL A S—

e A — . — —— F— — — — T —— — ——— —— —— — AT WTIR P Ay e sy i A ik L Ul WO AR T N —— - ot

LISTEN
ADDRESS
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3.6,2 MESSAGE FORMAT

The message sent to the 849TA must have the following format for
each parameter: ‘

HEHDE XK = e am o o e e e EANND
where

Three letfer mnemonic for each message header

Optional header extension to specify output (ref. table 3-5)
Alpha, numeric argument or # for message header argument.
Optional ASCII E for exponent identification

Exponent sign

Exponent value 0 to +63

Message string delimiter. (CR) (LF) standard

O =m0 m
[ (O N OO I {1

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

The ASCII # 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 849TA without knowing the
existing CAL coefficient.

3.6.2.1 PROGRAM HEADERS

A Program Header is a mnemonic of a series of three ASCII

characters used to select an 849TA function or identify the data
it precedes. The header is an abbreviation of the program

function it identifies.

The header may be folllowed by a header extension to separately
program each output to different values. If an extension is not
added to the header all outputs will be programmed to the
header's argument. See Table 3-5 for the definition of the
Program Headers and their related arguments.

Any header that is sent to the 849TA without an argument will
cause the front panel display 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 the
square wave waveform and phase C to a sine wave.

WVF SQW WVF C SNW
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TABLE 3=5
PROGRAM HEADERS

!
!
f
|
I
!
|
!
!
!
!
i
!
!
|
!
!
f
i
!
!
!
!
I
!
!
!
!
!
I
!
|
I
!
!
I
|
!
!
I
!
i
|
i
!
I
!

HEADERIEXTENSION! ARGUMENT

DEFINITION

AMP

CAL

CLK

CRL

DLY

FRQ

PHZ

PRG
REC
REG

RNG

SNC

SRQ

[
|
!
!
!
!
|
!
I
I
I
!
I
I
I
|
|
i
|
!
|
i
I
|
|
I
I
|
I
|
i
!
i
|
|
!
|
|
i
I
I
I
i
!

A, B, C i# or numeric

A,

A,

Ay

A,

B,

B,

By

B,

C

C

C

C

]

{from 0.0 to
IRNG value.

|

i{%# or numeric
{data from
10.0 to 255

]
| INT, EXT
I

i%# or numericl
idata from ;
10.0 to 100.0!
] |
INumeric datal
|from 0.00 tol
19999 }
| |
{Numeric datal
lfrom 45,00
lor LLM to
|HLM value

]
l1# or numeric
ldata from
10.0 to
14£999,9

|
10 through 9

|
}
|
I
|
}
|
|
|
|
|
10 through 2 |
| |
:0 through 9 |
|
10.0 to limit]
Ivalue of |
frange 1
i |
;INT,EXT :
11 or O ]
| |
} i

Amplitude in volts.
Calibration Coefficient

Clock source

Current limit in amps
Delay in seconds

Frequency in hertz.

Phase angle in degrees.

Register load

Recall register

Register load

Anmplitude range and limit value
in volts.

Synchronize

Service Request enable or
disable.
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TABLE 3-5 (CONT.)
PROGRAM HEADERS

I |

] ; I
|HEADER|EXTENSION| ARGUMENT | DEFINITION i
f | I i |
f ! : I I |
I STP | " IFrom parame-| Step size O
| l iter minimum | i
i I fto maximum | ]
i I ivalue | |
! | i | i
| TLK | IAny program | Set-up B849TA to talk argument |
i | lheader or | when talk addressed. |
| | iother argu- | }
| ] Iment | |
f ' ! . _ - |
| TRG | | | Execute (Trigger) set-up para- |
| ! { | meters on GPIB "GET" message. i
i ! ! ! ' !
| VAL | [From parame-{ Final ramp or step value in i
I l lter minimum ! volts, hertz, amps, degrees, |
i i lto maximum | sine wave or sguare wave, |
! ! Ivalue. | I
i ! | | !
| Wv¢ | A, B, C [5NW,350W | waveform i
! I I | I
NOTE: If Extension does not follow the header, the argument will

be applied to all phases.
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3.6.2.1.1 AMPLITUDE (AMP)

The AMNP header with the optional A, B or C extension 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 # symbol may also be used when ramping
the AMP parameter. _

The following examples represent ASCII strings the 849TA will
recognize for various amplitudes:

A,B,C 0.0 volts AMPO or AMPACAMPBOAMPCO
A,B,C 10.5 volts AMP10.5 or AMP1.05E1  or  AMPLOBE-1
A,B.C 105 volts AMPL10OO or AMP100.0 or AMPLlE2
A,B = 110.5, C = 115 AMPA110.5AMPB110.5AMPC115
' AMPllO?gAMPClls
3.6.2.1.2 CALIBRATE (CAL)
CAUTION

Do not program the CAL header unless an
external digital voltmeter has been set-up
for calibration. Refer to paragraph 4.6.

The CAL header with the reguired A, B or C extension is used to
identify the Calibrate command. The argument is a relative
starting coefficient from 0 to 255 or # symbol.

The CAL ramp is terminated with the GPIB message Group Execute
Trigger (GET). '

The CAL header can be used with a Delay (DLY) command to allow
the external calibration AC DVM time to settle. Refer to
paragraph 3.5.4.1 for additional information.

A CAL coefficient can be programmed without a ramp by including
the VAL header with the same argument as the CAL header.

To program the CAL A coefficient to 55 use the following string:
CALASS VALSS
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To calibrate phase A at 135.0 volts, start the CAL routine with a
GPIB GET message with the CAL coefficient starting at 20 and with
each step lasting 2 seconds use the following string:

AMP135.0 CALA2C DLY2Z TRG

In this example the output will program to 135.0 and start to
change the output by stepping the CAL value after a "GET"
message. The ramp will terminate after a second "GET" message.

To calibrate phase A at 135 volts and start the ramp with the
existing CAL coefficient reducing the output with steps lasting
one second:

AMP135,.0 CALA# DLY1l VALO

Again the ramp must be terminated with the bus "GET" message when
the external AC calibration DVM indicates the correct voltage.

3.6.2.1.3 CLOCK (CLK) (Option)

The CLK header is used to select the clock and lock source for
the B4STA. If external clock and lock signals are connected to
J5 and J6 at the rear panel of the power source, the signals may
be selected by following string:

CLK EXT

The normal or internal (INT) mode of operation for the 849TA is
selected by sending:

CLK INT
CAUTION

Failure to have an external clock signal connected

to J5 with jumper W3 installed on the 849TA Reference
Board when the external clock mode is selected may
result in severe damage to the power source.

3.6.2.1.4 CURRENT LIMIT (CRL) (Cption)

The CRL header with the optional A, B or C extension is used to
jdentify the Current Limit Command. The argument is a numeric
data field from 0.0 to 100.0 percent of the full scale current of
the associated California Instruments power source.

The following string will program a current limit of 100 percen
for all three phases: _

CRL 100
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3.6.2.1.5 DELAY (DLY)

The DLY header 1is used with a parameter that has a numeric
argument (ex. AMP, FRQ, PHZ, CRL, CAL) in a single step program.

The STP header with VAL may be used with DLY to completely
specify a ramp program.

The following string will first 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

AMP 10 DLY .5 STP 1.5 VAL 115

3.6.2.1.6 FREQUENCY (FRQ)

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

The following string will program the frequeﬁcy to 60.56 Hz.
FRQ 60,56

3.6.2.1.7 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.

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 example will program the B and C phases to 240.5
degrees and 119.3 degrees respectively leading phase A.

PHZIB 240.5 PHZ C 119.3
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3.6.2.1.8 REGISTER (REG)

The REG header is used to load the register specified by the
following single digit numeric data with the preceding data.
The PRG header is identical to the REG header and is included to
standardize other AC power controllers with the 849TA,

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.

FRQ 400 AMP 10 DLY .5 STP 1 VAL 115 REG 0

Refer to paragraph 3.5.5.1 for additional information.

3.6.2.1.% RECALL (REC)

The REC header is used to recall previously loaded data from a
register identified by the following single digit numeric data.

The following example recalls and outputs the parameters stored
in register 0 by the example in paragraph 3.6.2.1.8.

REC 0

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

REC § TRG

3.6.2.1.10 RANGE (RNG)

The RNG header with the A, B and C extension is used to select a
range defined by the ALM screen RNG, LLM and HLM wvalues. The
numeric value following the RNG header will also define 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 defined
by the ALM screen.

If the range and voltage amplitude 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 following example will select the 270 range from the 135/270
range pair with an upper amplitude limit of 210 volts.

RNG 210
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3.6.2.1.11 SYNCHRONIZE (SNC)

The SNC header is used with the EXT argument to synchronize to an
external TTL input. The EXT SNC mode can also be used to program
the phase A output at the point on the waveform defined by the
PHZ A value.

3.6.2.1.12 SERVICE REQUEST (SRQ)

After power-up the GPIB Service Request (SRQ) will be generated

by the 849TA after any error (ex. syntax, output fault, etc.) or
depressing the front panel SRQ key. This SRQ output can be

inhibited by the SRQ header followed by the single digit "QO".

The SRQ can be reenabled by the SRQ header followed by 1.

The following example disables the 849TA GPIB SRQ.
SRQ O

3.6.2,1.13 STEP (STP)

The STP header is used to identify the followihg argument numeric
value as the increment or decrement value for a FRQ, CRL, AMP,

PHZ or CAL ramp. Refer to paragraph 3.5.2.9 for additional
information.

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

AMP 130 DLY .5 STP 1.5 VAL 10

3.6.2.1.14 TALK (TLK)

The TLK header is used to set=up the 849TA to talk data. The
argument of the TLK header identifies the type of data to be
talked 1in Table 3~6. It can be any parameter, configuration,
or limit header identified in Table 3-6.

The ALM,CFG,ELT and FLM arguments contain data shown in Table 3-
6. This data is represented by mnemonics other than A,B or C.
This data however can be pointed-~to by the A,B or ¢ nomenclature
in the TLX string.

The following string will cause the 849TA to talk only the total
elapsed hours instead of hours, minutes and seconds.

TLK ELT A
NOTE

Por the response message to be repeated,

the 849TA must receive a new TLK string
for each of its responses.
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TABLE 3-6
TLX ARGUMENTS

| ARGUMENT | EXTENTIONI DATA

1
|
!
I
|
:
!
!
!
|
I
!
l
|
|
|
I
!
I
i
I
I

| PROGRAM
| HEADER

|

ANY

i DEFIRITION
e ! |
I " [T T T
ALM i |RNG,LLM,BLM | TLK ALM will set~up the B845TA
1 | } to talk the ALM screen when
i I | addressed to talk.
j i i
CFG | |LSN,CFB,PHZ | TLK CFG will set-up the 8497TA
| | | toe talk the CFG screen when
: ; i addressed to talk.
ELT I t2,M,5 | TLK ELT will set-up the B48TA
| ! | to talk the total accumulated
i | | time.
| | |
FLM } |FRQ,LLM,HLM | TLK FLM will cause the 849TA
§ | | to talk the FLM screen.
| ! |
MNU ] 1All headers | TLK MNU will set-up the 8439TA
| | |
i i di
! ! i
| i ]
| | |
{ | |
| | |

in vocabu-
lary enable

to talk all headers of screens
enabled. ‘

Will set-up the 849TA to talk
the programmed value of the
Argument.

NOTE:
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3.6.2.1.15 TRIGGER (TRG)

The TRG header has no argument. When the TRG mnemonic is
included in a setup string to the 849TA 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
programming setup parameters without depressing the ENT key. The
849TA will then execute the setup values in the remote mode when
the Device Trigger is received. :

The following example will recall the parameters from register O
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).

REC 0 TRG

3.6.2.1.16 VALUE (VAL)

The header VAL is used to identify the following numeric argument
as the final Value of a ramp or step. :

If the VAL argument is larger than the initial wvalue 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 value the ramp will decrement from the initial parameter.

Refer ¢to paragraphs 3.5.2.9, 3.6.2.1.5 and 3.6.2.1.13 for
additional information.

A ramp or step operation can be stopped at anytime by the GPIB
message Group execute trigger.

The following example will decrement the output amplitude of
phase A only from 120 in .1 volt/.2 sec. steps to 100 volts after
a Device Trigger.

AMP A 120 DLY .2 STP .1 VAL 100 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 DLY 1 VALS000 STP.5
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TABLE 3-7

TALK STRING RESPONSE

!
!
I
|
I
|
!
!
!
!
!
!
|
!
!
!
f
!
I
!
{
!
!
i
!
!
!
i
i
I
!
!
!
!
!

TLX STRING SENT

RESPONSE FROM 849TA AFTER ADDRESGSED

| i
i !
TO 8497TA i TO TALK |
. . L i . . |
i |
TLX ALM | ALM RNGO LLM135 HLM270 |
| ]
TLK AMP | AMP A005.0 BGO05.0 C0G5.0 ]
] ]
TLK CAL } CAL a0155 B0188 c0183 |
| i
TLK CFG | CFG LSNOOQ1 CFBO210 PHZ0120 i
{ |
TLK CLK I CLX INT |
! |
-TLK CRL | CRL A100.0 B100C.0O C100.0 ]
i ' |
TLK ELT I ELT HOO052 MG027 50010 |
| 1
TLK FLM | FLM FRQO40O LLMO045 HLMSOOO }
| |
TLK FRQ | FRQ 400.0 {
| |
TLK MNU i MNU SNC CLK WVF RNG AMP FRQ PHZ CRLI
| ELT CAL CFG ALM FLM VLT CUR . PWRI
| PWF PRG REC DLY STP VAL |
|
TLK PHYZ { PHZ A050.0 B240.0 c120.0
]
TLK REG I REG ACTUAL CONTENTS OF REGISTOR ©
|
TLK SNC I SNC INT
% .
TLK WVF | WVF A SHNW B SNW C SNW
{
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3,6.2.1.17 WAVEFORM (WVF)

The header WVF with the optional A, B or C extension 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.

WVE SQW

The following example will program only output B to the square
wave function:

WVE B SQW

3.6.2.2 NUMERIC DATA FIELD

Parameter values may be sent to the 849TA as an unsigned wvalue
with a decimal point or a decimal point with an exponent. Phase
may be sent as a signed value.

3.6.2,2.1 UNSIGNED VALUE WITH DECIMAL POINT

The Decimal Point for numeric data values may be either sent or
inferred. The two following ASCII strings will represent 115
volts to the Model 849TA.

AMP115
AMPllS-D

There may be any number of digits following the decimal point,
not to exceed the 128 byte DMA buffer, but only the Least
Significant 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 9995 Hz respectively.

67



3.6.2.2.2 UNSIGNED VALUE WITH DECIMAL POINT AND EXPONENT

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 163. The following ASCII strings will represent

AMP1l.15E2Z
AMP1.15E+2
AMP1,1EE+02
AMP1150E-~1

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

3.6.2.2.3 SIGNED VALUE

The phase numeric value may have a + or - sign to correspond to a
leading or lagging phase angle with respect to phase A, The
following ASCII strings will represent 120.5 degrees for Phase C.

PHZC 120.5
PHZC-239.5
PHZC 1.205 E+2
PH2C-2.395 E+2
PHZC+480.5
PHZC=599,5

3.6.2.3 MESSAGE SEPARATOR

A complete message consists of a header and an argument. Since
more - than one message can be sent in a setup string message
separators included in the string between the message will make
it more readable to the human operator. There are three message
separators recognized by the 849TA: the coma (,)}, semicolon (;},
and space. Since these separators are treated as no-ops they may
be dispersed throughout a setup string.

The following are two examples of the use of separators:
FRQ400;AMPALO00,AMPRBLILI0,AMPCL20;WVE SQW
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3.6.2.4 DELIMITER

The End of String (EOS) delimiter recognized by the 849TA is the
ASCII Carriage Return (CR)}, Line Feed (LF). The End or Identify
(ECI) IEEE-488 message END will also be recognized.

An END or End of String (EOS) message will be recognized by 849TA
as a message delimiter. '

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 849TA as the ASCII
Carriage Return {(CR), Line Feed (LF). The EOS message may be
changed  to Line Feed (LF) by changing jumper A4W2 to position
AdW1. When the jumper is changed to position A4W3 the ASCII
Carriage Return will represent the EOS message.

3.6.2.5 NULL CBARACTERS
An ASCII character that can be included anywhere in the setup

string without altering the meaning of the string is called a
null character.

Whenever the 849TA encounters a null character, it ignores the
character. See Table 3-8 for all acceptable ASCII null
characters.

TABLE 3-8

NULL (Unexecutable) CHARACTERS

| ! ; ]
: ASCII 5 HEX i DECIMAL §
| | } i
| Sp | 20 | 32 |
| v ! 2C | 44 |
i ; ! 3B | 59 |
I ! | |
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3.6.3 SERVICE REQUEST

The IEEE-488 Service Request (SRQ) is used by the B848TA to
indicate to the bus controller that it needs service.

Any malfunction detected by the 849TA in the remote mode will
cause it to 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 program mode will
cause the SRQ to be generated. The operational faults consist of

randge errors, syntax error, or phase A, B or C faults (See Tabile
3-9}).

3.6.4 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 needing service will return a
Status Byte (STB) greater than decimal 63. As part of the error
screen on the 849TA display the 849TA will display the decimal
equivalent of the STB with which it will respond. The Status
Byte values for varicus faults are given in Table 3-39,

3.6.5 TRIGGER

The trigger mode of the 849TA 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

849TA, it will delay execution of the new setup values until the
GPIB Device Trigger is sent by the bus controller.

The trigger mode may also be enabled in the local control mode by
programming parameter values without depressing the ENT key. The
¥Model 8497TA 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 abbreviation for the GPIB Group Execute Trigger
message and does not represent a series of ASCII characters.
{5ee Table 3-3).

RECOTRG

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

FRQ400AMPOTRG
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3.6.6 HEWLETT PACKARD SERIES 80 CONTROLLER PROGRAMMING

For the following program examples the 849TA listen address is "1"
and the controller interface is select code "7",

3.6.6.1 SERIES 80 CONTROLLER STATEMENTS

Table 3-8 lists some of the Series 80 Controller statements that

may be wuseful in programming the B849TA on the GPIB. For
additional statements and their descriptions refer to the Hewlett

Packard I/0 Programming Guide for the Series 80 Computer.

3.6.6.1.1 OUTPUT

The following program will step the 849TA program voltage from 0 -
volts 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
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TABLE 3~5

STATUS BYTE VALUES

! i
STATUS BYTE (DECIMAL) |  FAULT i
f {
| |
64 | Phase A |
65 | Phase B |
€6 !} Phase A,B !
67 | Phase C |
68 } Phase A,C |
€9 !} Phase B,C 1
70 |  Phase A,B,C |
71 | Current Limit ]
72 | . Current Limit A |
73 I Current Limit B i
74 i Current Limit A,B i
75 ! Current Limit C i
76 | Current Limit A,C !
77 1 Current Limit C,B . |
78 ! Current Limit A,B,C |
79 i i
80 | Keyboard Entry 0 SRQ |
81 I Keyboard Entry 1 SRQ I
B2 | Keyboard Entry 2 SRQ }
B3 | Keyboard Entry 3 SRQ |
g4 | Keyboard Entry 4 SRQ |
85 | Reyboard Entry 5 SRQ !
86 | Reyboard Entry 6 SRQ !
87 | Keyboard Entry 7 SRQ i
88 | Xeyboard Entry 8 SRQ i
89 | Reyboard Entry % SRQ - I
20 | Amplitude Range Limit Error |
81 { Amplitude Range Error |
g2 | Frequency Range Error i
93 | Phase Range Error |
94 ! Current Range Error !
85 ! Ramp Range Error !
56 | Program Syntax Error I
87 | Bus message sent with Controller inl
| Local i
58 | EXT SNC Frequency Limit |
99 } ROM SUM Check Error i
100 ! |
| !

Exceeds DMA buffer size
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TABLE 3-10

HP SERIES 80 CONTROLLER STATEMENTS

STATEMENT

RESCRIPTION

CLEAR 7
CLEAR 701
LOCAL 7
LOCAL 701

REMOTE 7
REMOTE 701

ABORTIO 7
RESUME 7
ouUTPUT 701;
"AMP". Y
STATUS 7,1:A
ENABLE INTR
7: 8

ON INTR 7
GOSUR100
TRIGGER 7

TRIGGER 701

A=SPOLL (7}

A=SPOLL (70L)

]
!
!
!
!
!
{
!
!
!
]
!
|
I
|
'
!
!
|
|
!
!
|
|
!
!
!
I
f
I
I
|
I
|
|
!
i
!
|
|
|
!
!
I
I
|
|
i
!
|
|
!

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

Sets only instrument with listen address "1" to its

power-on state by sending the GPIB message SDC.

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

Sets.only instrument with listen address "1" to its
local control mode by sending the GTL message.

Sets REN true,

Sets instrument with listen address "1%" to remote.

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

Sets ATN false.
Sends the data string AMP followed by the numerical

value of variable V to the instrument with listen
address "1".

This statement reads the SRl register of thé series 80

controller for the interrupt cause. This statement

is necessary to clear the Service Request flag in the

controller.

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

SRQ.

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

This statement triggers all addressed instruments 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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3.6.6.1.2 TRIGGER

The following program will load the parameters of 115 volts and

400 hertz. The Model B49TA will ocutput the parameters only after
the K1 special function key of the Series 80 Controller is

depressed to send the GET message.

20  OUTPUT 701 ; "AMP115 FRQ400 TRG"

10 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

3.6.6.1.3 SERVICE REQUEST STATEMENTS

The program example for SRQ uses the statements STATUS, ON INTR,
EMABLE INTR, and SPOLL.

The LOCAL statement in line 30 puts the 849TA into local.

The STATUS statement in 1line 40 is necessary to clear the
Controller 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
interrupt to prevent false SRQ indication. Line 50 causes the
program to go to the interrupt subroutine at line 100.

The ENABLE INTR statement in line 60 enables the SRQ to generate
an interrupt. A worthless program follows in lines 70 and 80
that executes until a SRQ is generated by the 8439TA. The SRQ
interrupt subroutine is between lines 100 and 210. :

The STATUS statement in line 120 clears the SRQ.

Line 130 generates a Status Byte from the 849TA with listen/talk
address "1°%. The variable A will be equal to the value of 80
through 89 for the BSRQ keyboard entry of 0 through 9
respectively.

1f the value is between 80 and 89 the Status byte value will be
displayed with line 170.

74



Since the 049TA is in the local mode of operation, there will be
no other error messages. If the 849TA were left in the Remote
mode, other fault messages would be displayed by line 190.

20 ! PUT B49TA INTO LOCAL FOR KEYBOARD SRQ

30 LOCAL 701

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

50 ON INTR 7 GOSUB 100

¢0 ENABLE INTR 7;8 ! ENABLE SRQ TO GENERATE INTERRUPT

70 | SAMPLE PROGRAM TO WAIT FOR SRQ INTERRUPT

80 GCTO 70

100 ! SERVICE REQUEST FOR DEVICE 1

110 ! USE SERIAL POLL TO DETERMINE STATUS BYTE
120 STATUS 7,1;Z ! READ STATUS TO CLEAR SRQ
130 A=SPOLL {(701)

140 ! EVALUATE STATUS BYTE TO CHECK FOR SYSTEM FAULT
150 IF A>BY9 OR A<80 THEN GOTO 190

160 ! REYBOARD GENERATED STATUS MESSAGE

170 DISP "THE KEYBOARD MESSAGE IS ";A

180 GOTO 200

190 DISP "THE SYSTEM FAULT MESSAGE IS ";A

200 ENABLE INTR 7;8 ! REENABLE INTERRUPT

210 RETURN
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SECTION 4 - ADJUSTMENT PROCEDURE

4.1 GENERAL

The following adjustment procedure, or any part of it, may be
‘performed on a routine basis to ensure that the B849TA remains
within the specified performance limits. Paragraph 4.4 only

needs to be performed if a related component has been replaced.

Calibration of the 849TA requires a compatible power source(g)
connected as shown in figure 2-1.

4.2 RECOMMENDED TEST EQUIPMENT

Scanner Reithley Model 705 with Model 7054 card

Digital AC Voltmeter Keithley Model 192 with Model 1923
IEEE-488 and Model 1910 AC Convertor

Freguency Counter Philips PM 6671

4.3 PRELIMINARY STEPS

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

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

3. Monitor the AC output voltage and frequency at the
power source(s) rear panel terminals., Connect channel
1l of the scanner to phase A, channel 2 to phase B and
channel 3 to phase C. Connect the scanner card LO to
the 84%TA sense input LO at J2 pin 3 at the rear panel
of the phase A source.

4.4 FREQUENCY ADJUSTMENT

1. Connect the freguency counter across the phase A
output,

2. Program 100 wvolts and 400 Hz.

3. Check that the output frequency is 400.0000 + .004 Hz.

If the fregquency is not within the limit remove power from the
power source. Use the Extender Assembly, Part No. 4000-718 to
mount the 849TA and install the assembly into the power source.
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Locate the adjustment capacitor A3C5 on the left side of the
second card from the bottom of the PC card stack.

1.

4.5 OPEN
1.

4.6 FULL

Reapply power to the power source.
Reprogram 100 volts and 400 Hz.
Adjust A3C5 for 400.0000 Hz.

Remove the power to the power source,

Reinstall the 849TA without the Extender Assembly,

SENSE ADJUSTMENT

Open the phase A, B and C sense lines by removing all
connections - to J2, J3 and J4 at the rear panel of the
power source.

Program the 849TA to 100 volts, Hold the ENT key
depressed - the last key stroke = to prevent the 849TA
from defaulting to 5.0 volts.

Adjust the phase A, B and C power source gain controls
for 110 volts #.1 volt.

Reconnect the remote sense inputs as shown in Figure
2"'1-

SCALE ADJUSTMENT

The full scale adjustment should be made either at 135.0 volts on
the 135 volt range or at 270.0 volts on the 270 volt range.

1.
2.
3.

Connect the AC voltmeter to the phase to be calibrated.
Program 135.0 or 270.0 volts and 400 Hz.

Select the CAL screen (12) by selecting the first Menu
Screen, then entering the key sequence: 9,4,9,ENT.
Next depress the MNU key until the Menu Screen with
CAL=12 1is displayed. Select the CAL screen with the
key sequence: 1,2,ENT. :

Enter the number 0 and the key A, B or C for the phase
to be calibrated.

Depress the ENT key to begin the calibration routine.

When the external AC voltmeter indicates the programmed
value depress the ENT key to terminate the CAL routine.
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7. Repeat steps 1 through 6 for the other outputs to be
calibrated.

8. If it is found that the 849TA ramps the calibration
coefficient too rapidly for the external AC voltmeter a
delay (DLY) value can be selected on screen 9 before
starting the CAL routine.

The following keystroke example will step the phase A calibration
coefficient f£rom 10 with the delay for each step of .5 seconds.

First select the CAL screen as described in step 3. Next the
keystroke sequence will perform the calibration with a delay:

1,0,A,PRG,9,ENT,A,0,.,5,PRG, ENT

4.7 REMOTE CALIBRATION

The ASCII # symbol can be used with remote calibration to greatly
reduce the calibration time.

The ASCII # is used in place of a calibration coefficient to
start the CAL ramp to start at the existing CAL coefficient and
ramp up or down for a VAL argument of 255 or 0 respectively.

The following string will cause the CAL coefficient to ramp down
with a delay of .2 seconds per step:

CAL 2 # DLY.2 VALC
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DETERMINE
RANGE TO CALIBRATE
CUTPUT TO CALIBRATE

H H

1

PROGRAM 948XP TO
* AMP (V=R)

{

MAKE INITIAL
MEASUREMENT = §

1

DETERMINE
 ERROR
TE=ABS (V-3

CABS(E)>4% N

SOMETHING

\. OF _
\. RANGE /

o WRONG

DELAY/STEP=,1 SEC

CABS(E)>.1%
- OF -

CABS(E)>.02%

P = .13 CALIBRATE
] DELAY/STEP=2 SEC
P = .025 CALIBRATE
"CALIBRATED"
FIGURE 4.1

Remote Calibration

Flow Diagram 79




b

-
-

3@

49

50

590
72

80

30

199
118
122
138
149
150
169
17¢
174
176
178
189
i85
159
188
e
21
228
238
24@
250
262
27@
280
239
300
3ie
329
330
340
350
360
370
580
385
330
400
410
420

t 949XP CAL

SET TIMEQUT 7:5800 ! SET BUS TIMEOUT TO Z5EC

CLEAR 7@1 t SEND SELECTED DEVICE CLEAR TO UNIT ADDRESS |
CLEAR

ABORTIO 7

R=135

os="A"
DISP °"THE S49XP ADDRESS MUST BE 1°
DISP “THE AC DUM ADDRESS MUST BE 3°

DISF “THE SCANNER ADDRESS MUST BE S5*

DISP “PRESS Ki TO CONTINUE®

ON KEY# ! GOTO 140

6070 130

OFF KEY# | .
DISP "WHAT VOLTAGE RANGE TO CAL 135 OR 270(DEFAULT IS *:R;")"
INPUT C8 \

IF 08 <> ** THEN R=VAL (C$)

U=R

IF R=272 THEN QUTPUT 783 :*FIRGSX"®
iF R=135 THEN QUTPUT 7083 :"FLR4X"
CLEAR

DISP 20 YOU HAVE A SCANNER{Y/N)"
INPUT AS

IF POS (A%,"Y")=1 THEN 50T0 380
IF POS (AB,"N")=! THEN 6070 220
6070 185

DISP "WHICH QUTPUT TG CAL(DEFAULT IS ":0%:")"
INPUT Vs

IF Us <> "" THEN Qg=ys

CLEAR

DISP "CONNECT THE AC DUM TC OUTPUT ":0%;* SELECT AUTORANGE."
DISP "PRESS KI TO CAL."

ON KEY# 1 6070 309

6CTO 290

OFF KEY$

60sSUB 1000

P QUTPUT CALIBRATED TO WITHIN .Q2X%

DISP “QUTPUT ";0%;" CALIBRATED. CAL ANOTHER OUTPUT(Y/N)*
INPUT A%

IF POS {(Ag,"Y")=1 THEN GOTO 220

LOCAL 7

END

Og="A"

REMOTE 7

OUTPUT 7085 ; "RX"
QUTPUT 785 ;*CiX"
GOSUB 1000

0$="g"
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430
440
450
480
485
479
475
480
485
490
500
519
512
515
529
53D
549
545
559
S50
552
564
558
558
579
589
€90
£00
§00
810
822
830
840
1099
1010
1220
1230
1040
1259
1272
1980
1050
1120
1110
1120
2000
2010
3000
3010
39029

QUTPUT 785 i "RX"

QUTRUT 705 ; "CZX"
50SUB 1090

0s="C"

QUTRUT 785 ; "RX*

QUTPUT 785 ;"C3X"

605U 1000

LOCAL 7 ,

DISP "94SXP IS CALIBRATED"

END

| CAL SUBROUTINE

| DETERMINE IF DUTPUT IS WITHIN P% OF R

WAIT 2000 | WAIT 2SEC FOR DUM TO SETTLE

50SUB 300

IF ABS (E)CP/1@O*R THEN G0TO 500

| DETERMINE DIRECTION OF CAL COEFF. RAMP

IF E<Q THEN C=@ ELSE =255

ON TIMEQUT 7 60TO 3000 _

QUTPUT 781 ;"CAL":0%; "$DLY";D; "STP*5Z; "VAL":C
X=253 :

G0SUS 800

IF ABS (E)»ABS (X)+.20S THEN 6OTO 530

IF ABS (E)<P/1@@+«R THEN BOTO 530

WAIT D#1000

X=E

6OTO 582

TRIGGER 781 | STOP CAL RAMP WITH DEVICE TRIGGER
RETURN

| MEASURE ROUTINE

ENTER 703 : §

$=1.0005+5 .1 TO COMPENSATE FOR LK LEAD RESISTANCE
E=y-5

RETURN

| GEN CAL - _

| PROGRAM S48XP TO SELECTED RANGE AND AMPLITUDE
OUTPUT 701 : "FRG4BORNG";R: “AMP“ ;U

WAIT 2000 | WAIT 2SEC FOR DUM TO SETTLE

ON TIMEQUT 7 80TO 2000

50SUE 800

IF ABS (E)>.04*R THEN GOTO 3000

D=.1 @ P=,1 @ Z=10 ! DLY=,1SEC FOR CAL TO APPROX.
50SUS 500

D=1 @ P=.02 8 Z=1 | DLY=1SEC FOR CAL TO .@2%
GOSUB 500

RETURN ,

DISP “DUM IS INACTIVE., INSURE ADDRESS IS 3.*
G0TO 380

DISP *CHECK THAT THE S43XP ADDRESS IS 1.*

DISP *THE MEASURED OUTPUT IS *:§

60TO 35@

81

1%



CAL
RCUTINE

003

C=255

r

PROGRAM 9486XP
”CAL" ;O$ ;”#DLY";’VAL”;C

r

MEASURE OQOUTPUT=S

!

E=V-§

BS(E}>P/100

TRIGGER
949XP

r

RETURN

FIGURE 4-2

Calibration Subrouting
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PARENT ITEM NO. : TOP ASSY,8497TA-1PE PAGE 1

48489-406~1 ENGR DRAW NOC. 4848-406 REV B 4/01/87
SEQ COMPONENT DESCRIPTICON ENGINEERING VENDCR QTY UM
NO. ITEM NC. TRUNCATED DRAWING NO.

A2 4848-713-1 . .. PC ASSY,MOTHER - - - - - -4849-713 REV - 16067 1.0 EA
A3 4849-701~1 PC ASSY,VOLT/FRQ REF BD 4849-701 REV H 16067 1.0 EA
Ad 4945-705~1 PC ASSY,CPU/INTERFACE £848-705-REV M 16067 1.0 EA
AS 4845-704-1 PC ASSY,PHASE A 4849-704 REV P 16067 1.0 EA

1 z10773 . . TANDOFF,6-32 X 5/8" ,PHEN 8158-Pu~0632 06540 2.0 EA
3 210847 STANDOFF,6-32 X 1 7/16 P 8168-PH~(0632 06240 1.0 EA
6 210258 SPRCER, #6 X 3/4" 214903 83330 1.0 EA
7 210171 SCREW,PNH,5/8,6-32¥X1-1/4 MS51857-35 96906 1.0 EA
8 F5l026 SCREW,PNH,5/5,6-32X1/4 MS51957-26 56906 2.0 EA
g FS1073 WASHER,SPLT,S/S, %6 MS353238-136 86506 4.0 EA
10 4848-210-1 INSULATOR, PWE, BOTTOM 4848-210-1 16067 1.0 A
12 4849~-409-1 FRONT PANEL/BEZEL ASSY 4849~-409 REV B 16067 1.0 EA
13 FS1038 SCREW,PNH,S5/5,6-32X1 M851857-34 969G6 1.0 BA
14 FP51C30 SCREW,PNH,S5/5,6~32X3/8 MS851857-28 96506 1.0 EA
15 rs1038 SCREW,PNH,S8/5,6~32X1 MS851557-34 56906 1.0 Ea
16 210283 SCREW,PNHE,5/5,2-56X1/4 M851857-3 81349 1.0 EA
17 4848-211~102 INSULATOR 4848~-211 REV 16067 1.0 EA&






PARENT ITEM NO. TOP ASSY,849TA-3PH PAGE 1

4849-406-3 ENGR DRAW NO. 4849-406 REV B 4/01/87
SEQ COMPONENT DESCRIPTION ENGINEERING YENDOR QTY UM
NO. ITEM ‘NO. TRUNCATED : DRAWING NO.

Al 4846-700-1 - PC- ASSY,PHASE B/C - - 4849-700 REV G- 16067 1.0 EA
A2 4849-713-1 PC ASSY,MOTHER - 48489-713 REV 16087 1.0 EA
A3 4849-701-1 PC ASSY,VCLT/FRQ REF BD 48495-701 REV H 16067 1.0 EA
A4 4949-705-1 PC ASSY,CPU/INTERFACE 4949-705-REV M 16067 1.0 EA
AS 4848-704-1 PC ASSY,PHASE 2 4845-704 REV P 16067 1.0 EA
1 216773 STANDCFF,6-32 X E5/8",PHEN 81l58-PE~0622 06240 3.0 EA
2 210774 SPACER, %6 X 5/87,PHEN 9230-PE-140 06540 1.0 E&
3 210775 SPACER, %6 X 17/16",PHEN 9243-PH-140 06540 1.0 EA
6 210258 SPACER, #6 X 3/47 2103 83330 1.0 EA
7 2106171 SCREW,PNH,8/8,6-32X1-1/4 M851957-35 96906 1.0 EA
8 £81026 SCREW,PNH,S/S5,6~-32X1/4 MS51957-26 86506 2.0 EA
9 FS1473 ) "WASHER,SPLT,S5/S8,%6 MS35338-136 956906 4.0 EA
10 4848-210-1 INSULATOR, PWB, BOTTOM 4848-210-1 16067 1.C EA
12 4849-408-1 FRONT PANEL/BEZEL ASSY 4849-409 REV B 16067 1.0 EA
13 F81038 SCREW,PNH,S8/S5,6-32X1 ME851957-34 896506 1.0 EA
14 FS1030 SCREW,PNH,8/5,6-32X3/8 Mg51957-28 96906 1.0 EA
15 210830 SCREW,PNH,S/S,6-32X1-3/4 MS51957-37 81345 1.0 E2
16 210283 SCREW,PNH,5/8,2-56%1/4 MS31857-3 81349 1.0 EA
17 4848-211-102" INSULATOR 4848-211 REV 16067 1.0 EA






*ARENT ITEM NO.. FRONT PANEL/BEZEL ASSY PAGE | 1

1845~408~1 ENGR DRAW NO. 4845-409 REV B 10/23/86

SEQ COMPONENT DESCRIPTION ENGINEERING VENDOR

NC. ITEM NO. TRUNCATED DRAWING NO. QTY UM

. A6 4849-712-1 PC ASSY,DISPLAY 4845-712 REV B 16067 1.0 EA
1 4845-208-1 PANEL ,FRONT W/4849-208 4849-208-1 16067 1.0 EA
2 4848-201-1 BEZEL,FRONT PANEL 4848-201-1 16067 1.0 EA
.4 210755 _FSTNR,CAPTIVE SCREW PFR-632-62 46384 2.0 EA
5 FS1008 SCREW,PNH,5/8,4~40X3/16 MS51957-12 - 81349 7.0 EA
6 FS4020 RUBBER STRIP,ADHESIVE 1/2WIDEX1/4DEEP 81349 5.5 IN
7 210099 NUT ,HEX,S/5,2-56 MS35649-224 - 81349 6.0 EA
8 .0 GZ

FS4022 : ADHESIVE/SEALANT ,LOCTIT 4855-95 08028
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ONE YEAR WARRANTY

CALIFORNIA INSTRUMENTS CORPORATION 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 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.

PROCEDURE FOR SERVICE

If a fault develops, notify CALIFORNIA INSTRUMENTS or its
local representative, giving full details of the difficulty,
including the model number and serial number. On receipt of
this information, service information or a Return Material
Authorization (RMA) number will be given. Add RMA number to

shipping label. -Pack instrument carefully to prevent
transportation damage, affix label to shipping container,
and ship freight prepaid to the factory. CALIFORNIA

INSTRUMENTS shall not be responsible for repair of damage
due to improper handling or packing. Instruments returned
without RMA No. or freight collect will be refused.
Instruments repaired under Warranty will be returned by
prepaid surface freight, Instruments repaired outside the
Warranty pericd 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 when 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 instrument when authorized by the claim agent.
Please include model number and serial number when referring
to the instrument.









