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SECTION | — GENERAL DESCRIPTION

1.1 INTRODUCTION

This instruction manual contains information
relative to the installation, operation, cali-
bration and maintenance of California Instru-
ments' Model 847T Precision Programmable
Cscillator and Model 846CM Control Module.
A detailed theory of operation is provided as
an aid for maintenance personnel. Complete
parts lists, schematic® diagrams, component
location diagrams and assembly diagrams are
also supplied.

1.2 GENERAL DESCRIPTION

California Instruments' Model 847T Precision
Programmable Oscillator is designed to plug
into and obtain power from all of the Inver-
tron® AC Power Sources. Frequency and ampli-
tude are remotely programmable through an
IEEE-488 Interface connector or through a
parallel interface connector. Both connectors
are mounted on the rear of the associated power
source and connected to the 847T through a
multi-conductor cable. Parallel programming
by the parallel interface connector of the 847T
is always available when the GPIB relinquishes
control or allows the system to go the local
control mode., If the 847T GPIB interface is
enabled, the parallel interface input at the
846CM is disabled.

The output of the Model 847T provides three-
phase variable frequency and amplitude drive
for the power source. Remote inputs sense the
voltage across the load connected to each leg
of the power source. In reponse to the level of
these inputs, the servo systems adjust the indi-
vidual outputs of the 847T to maintain the
voltage across the power source load at the
programmed value, The 847T employs digital
logic techniques for frequency generation with
a crystal controlled oscillator serving as the
reference for the digital logic circuits. This
technique provides long-term frequency stabil-
ity not obtainable with analog circuits.

The 547T is capable of operating from 45 Hz
to 9999 Hz over three ranges; 45 to 99,99 Hz

1-1

(selectable in 0.01 Hz steps), 45 to 999.9 Hz
(selectable in 0.1 Hz steps) and 45 to 9999 Hz
(selectable in 1 Hz steps). The low end of the
frequency detector is adjusted to shut down the
output of the 847T when the selected frequency
is below 45 Hz. The high end is factory
adjusted to the upper limit of the associated
power source. Extending the frequency range
beyond 5 KHz requires programming with an
internal jumper., A "soft start" feature is
incorporated which gradually increases the
output amplitude at initial turn-on and when
operation resumes after a shut down caused by
programming an out-of-limit frequency.

The output voltage range of the oscillator is
proportional to the amplitude programmed for
the associated power source. When the pro-
grammed output voltage for the power source is
135 or 270 volts, the oscillator output will be
in the range of 4 to 5 volts rms. The precise
level will be dependent upon the voltage level
at the sense input., The sense input, when con-
nected directly across the load, increases the
oscillator output (and the power source output)
to compensate for any drop in the lines con-
necting the power source to the load,

Relative to the reference phase, Phase A, the
angle of the Phase C output may be internally
preset to any thirty degree increment. Because
of the digital techniques employed, the elec-
trical angle between phases remains constant
irrespective of frequency.

1.3 ACCESSORY EQUIPMENT

The optional control module, Model 846CM,
plugs into the 36-pin parallel remote connec-
tor of the 847T to provide local control and
display of frequency and amplitude in the
local and remote modes. It is only 1-3/4 inches
high and 19 inches wide. It will usually be
placed in the same rack as the power source.
Four amplitude/frequency selection controls
are provided to permit precise adjustment of
the output amplitude and frequency with reso-
lution of one part in ten-thousand. Frequency
is selectable in steps of 0.01 Hz, 0.1 Hz or 1 Hz



over the range of the 847T as shown in para-
graph 1.2, The 846CM is equipped with a 37-
pin connector identical in function to the re-
mote parallel connector mounted on the rear of
the power source. When the IEEE-488 Interface
is not used for remote control, parallel remote
data may be applied to the 847T through this
connector with the local/remote selection
accomplished with the LOCAL/REMOTE
switch on the 846CM. ’

To use the parallel remote connector on the
846CM, the 847T A3 board must first be modi-

fied. Cut clad jumper E2 to E3. Add jumper
from E2 to E1 (W1).

An Extender Assembly, Part No. 4800-703, is
available to permit test and adjustment of the
847T external to the associated power source.

1.4 SPECIFICATIONS

Specifications for the Model 847T are listed
in Table 1-1. Those for the Model 846CM are
listed in Table 1-2.

Table 1-1. Specifications, Model 847T.

AMPLITUDE PROGRAM

VOLTAGE RANGES:
VOLTAGE ACCURACY:

LOAD REGULATION:

LINE REGULATION:

TEMPERATURE COEFFICIENT:
FREQUENCY PROGRAM

FREQUENCY RANGES:

FREQUENCY ACCURACY:
TEMPERA'TURE COEFFICIENT:

INITIAL FREQUENCY VALUES:

PHASE
TWO-PHASE:
THREE-PHASE:

PHASE ACCURACY:

+0.2%

+0.01% of full scale for 10% input change

Optional: 45 to 999.9 Hz in 0.1 Hz
Optional: 45 to 99.9 Hz in 0.01 Hz

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

of full scale from 5% of full scale
to full scale (+0.3% above 2 KHz)

of full scale no-load to full load

0.03% of full scale from 25°C

Standard: 45 to 5000 Hz in 1 Hz
Cptional: 45 to 9999 Hz in 1 Hz

steps
steps
steps
steps

+0.001% of programmed value

5 ppm/°C from 25°C

RANGE INITIAL FREQUENCY

0045 to 9999
045.0 to 999.9

0060 (0050, 0400 Optional)
060.0 (400 Optional)

45.00 to 99.99| 60.00

90° separation
120° separation

+1°%; +0.5° per KHz above 2 KHz

(Continued)
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Table 1-1. Specifications, Model 847T (Continued).

PROGRAMMING: IEEE-488 subsets;
SH1, AH1, T6, L3, SR1*, RL1, (with 846CM), DC1
(See Section II for details)
or parallel progam

GENERAL
DATA RETENTION: All GPIB states and programming data held for
more than one second in event of power failure
SLOW START: Linear one second build-up
DEFAULT CONDITIONS . (At power-up, GPIB, DCL or SDC)
AMPLITUDE: 0000 volts
FREQUENCY: See above chart
SERVICE REQUEST: Disabled

SERIAL POLL

STATUS STATUS BYTE VALUE
Phase A Failure 78
Phase B Failure 77
Phase C Failure 75
Phase A, B Failure 76
Phase A, C Failure 74
Phase B, C Failure 73
Phase A, B, C Failure 72
False Frequency 71
Normal (No Service Request) 15
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Table 1-2. Specifications, Model 8§46CM.,

AMPLITUDE RANGE:

FREQUENCY RANGE:

SELECTORS:

LOCAL/REMOTE CONTROL:

OUTPUTS

DATA:

CONTROL:
INPUTS:
INDICATORS

FREQUENCY:

AMPLITUDE:

LOCAL/REMOTE:

POWER REQUIREMENTS:

SIZE:

WEIGHT:

Four digits (0000 to 7999). Decimal point
internally programmed to match range of
associated 847T and power source.*

Four digits (0000 to 9999). Decimal point

internally programmed to match range of
associated 847T and power source.*

Four dials alternately select amplitude

or frequency. Selected data entered by
separate FREQ and AMP push buttons.
Panel switch selects local or remote control
when remote parallel data input is used.

When IEEE-488 interface is used, requests
local control only., GPIB retains priority,

Parallel, four frequency decades in

BCD, four amplitude decades in BCD,
positive-true, TTL compatible,
LOCAL/REMOTE switch, TTL compatible.

Active HI REMOTE.

Four seven-segment LED digits with decimal point,
Four seven-segment LED digits with decimal point.
Single LED lights when in local mode.

115 VAC at less than 0.25 A or
230 VAC at less .than 0.124 A,

19 in, W x 1-3/4 in. H x 8 in., D max.
(48,26 cm x 4,45 c¢cm x 20.32 cm)

5 lbs. (2.27 Kg) max.

*Usable frequency range will be limited by 847T and
amplitude range will be limited by the power source.




SECTION Il — INSTALLATION AND OPERATION®

2.1 GENERAL

This section of the manual details the instal-
lation requirements for the Model 847T Preci-
sion Programmable Oscillator and Model
§46CM Control Module including unpacking
and pre-installation acceptance test proce-
dures,

2.2 UNPACKING

Individual oscillators and control modules are
shipped in cardboard containers with protec-
tive inner packing. Do not destroy the packing
containers until the units have been inspected
for possible damage in shipment.

2.3 POWER REQUIREMENTS’

The California Instruments Model 847T Preci-
sion Programmable Oscillator operates from
+25 volts DC and -25 volts DC at 0.1 amperes,
In addition, 115 volts AC at 24 volt amperes
is required. These power inputs are normally
obtained from an associated Invertron® power
source, Power for the 846CM is obtained from
the commercial sources of 115/230 volts at 50
to 60 Hz,

CAUTION

Voltages up to 500 volts AC are pre-
sent or available in certain associated
Invertrons® and 115 volts AC is pre-
sent on the Phase A Board, Al, of the
847T. This equipment utilizes poten-
tially lethal voltages.

DEATH

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

2.4 FUSE REQUIREMENTS

Separate fusing of the power sources for the
847T is not required. The 846CM requires a
0.5-ampere fuse, The 847T Al board has a fuse
(F1) that is used as a ground fault protection.
In the event of any power source malfunction
that will cause the analog common to be forced
above chassis potential, F1 will blow main-
taining digital common at chassis potential.

‘2.5 __POWER SOURCE INTERCONNECTION"

Circuit board A3 of the Model 847T has a 60-
pin header to which a 60-pin connector
attaches. The connectors on the other end of
the cable are to be mounted on the rear of the
power source and provide the conection to the
IEEE-488 GPIB or to the parallel data input.
The optional 846CM Control Module will be
connected to the parallel data input connector,

2.8 ACCEPTANCE TEST PROCEDURE]

Inspect the units for any poss1b1e shipping
damage immediately on receipt. If damage is
evident, notify carrier. DO NOT return an
instrument to the factory without prior appro-
val. If the units appear to be in good condi-
tion, proceed with the acceptance test procedure
of the following paragraphs.

To conduct these tests, the Model 847T must be
plugged into an Invertron® which has the
appropriate connections, If the 847T is to be
used with other power source equipment, it may
be necessary to contact the factory for assis-
tance in setting up a test procedure. The 847T
must be connected to a computer ocutput that
generates, or can simulate, the IEEE-488 con-
trol outputs, if that means is to be used to

. control frequency and amplitude, If the 847T

is to be controlled through the 36-pin inter-
face connector, a suitable controller, such as
the Model 846M Control Module, must be con-
nected to J2. Operating instructions for the
846CM are provided in paragraph 2.10 and
remote programming instructions are provided
in paragraph 2.7. The Model 846CM Control
Module is an option that provides all



necessary functions for checkout through the
36-pin interface connector. However, use of the
846CM for checkout does not provide a check-
out of the IEEE-488 interface. If the 847T is
to be used with both types of remote control
inputs, the tests of this section should be
repeated for both. See paragraph 2.7 for inter-
face programming.

To perform the 847T acceptance test procedure,
the remote sense inputs must be connected as
shown in Figure 2-1. Since the power source
with which the 847T will be used will have a
full scale output of either 135 volts rms or 270
volts rms, the values for both power sources
are shown in this text and are separated by a
slash (/). Use the value that is appropriate to
the associated power source. If the jumper in
the Phase A oscillator has been connected for a
lower frequency range, divide the frequency
stated in the following procedure by the proper
factor, 10 or 100.

CAUTION

Failure to connect the sense inputs
across the load or to strap them to the
power source outputs will result in
power source output voltages in excess
of the programmed values by as much
as ten percent,

CAUTION

REMOVE POWER FROM THE SOLID
STATE INVERTRON® BEFORE RE-
MOVING OR INSERTING THE
PLUG-IN OSCILLATOR.,

Allowable errors for the complete range of
amplitude and frequency are shown in Figure
2-2. Program the 847T for several combina-
tions of amplitude and frequency within the
shaded areas and verify that the resultant out-
put from the associated power source is within
the specified limits. Next, program the 847T
for a frequency below 45 Hz and for a frequency
above 5000 Hz and verify that the output goes
to zero. Then program the 847T for an ampli-
tude and frequency combination within the
shaded area and verify that operation is
resumed and that the amplitude increases gra-
dually, indicating that the "soft start" fea-
ture is operational.

2.7.1

If the unit fails to perform within the limits
stated above, the factory should be notified
immediately so that warranty repair may be
authorized.

2.7 SYSTEM PROGRAMMING

There are three programming methods that
may be used with the Model 847T, One permits
operation from a general purpose interface bus
(GPIB) which meets the requirements of IEEE
Standard 488-1978. The second permits opera-
tion from a parallel data bus through the
remote parallel connector, The third uses the
optional 846CM Control Module which incor-
porates frequency and amplitude displays.
Addition of the 846CM does not affect the
ability of the unit to operate using one of the
other two methods.

IEEE-488 PROGRAMMING

Programming for the IEEE-488 interface con-
sists of setting the 847T (unit) address and
programming the computer to output the proper
sequence of ASCII alpha and numercial codes
to achieve the frequency and amplitude com-
mands.

T

2711 LISTEN ADDRESS ™

The unit address switch is shown in Figure
mmmmm2-3, - Switch A3S1, sections one
through five correspond to address bits Al
through A5 respectively. The OFF position of
each switch corresponds to the true state as
listed in Table 2-1, The switches are initially
set to listen address 00001 at the factory. The
five lower order bits of the binary equivalent
of the listen address correspond to the setting
of the address switches (see Table 2-2).

Table 2-1. Unit Address Switch Functions.

SECTION SWITCH
POSITION FUNCTION TRUE
1 Listen Address Al OFF
2 Listen Address A2 OFF
3 Listen Address A3 OFF
4 Listen Address A4 OFF
5 Listen Address A5 OFF
6 Listen Only Mode CFF
7 RSV OFF
8 Not Used
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Figure 2-1A. Polyphase Power Source System Connections Using Individual Units.
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Figure 2-1B. Polyphase Power Source System Connections Using Single Unit.
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Table 2-2. Listen Address Group.

LISTEN BINARY
ADDRESS | HEX A5 A4 A3 A2 Al| DECIMAL |ASCII
0 20 001 0 0 0 0 o 32 SP
1 21 001 0 0 0 o0 1 33 !
2 22 001 0 0 0 1 o 34 e
3 23 001 0 0 0 1 1 35 #
4 24 001 0 0 1 0 o0 36 8
5 25 001 0 0 1 0 1 37 %
6 26 001 0 0 1 1 o0 38 &
7 27 001 0 0 1 1 1 39 !
8 28 001 0 1 0 0 0 40 (
09 29 001 0 1 0 o0 1 41 )
10 2A 001 0 1 0 1 o 42 *
11 2B 001 0 1 0 1 1 43 +
12 2C 001 0 1 I o0 o0 44 ,
13 2D 001 0 1 1 o0 1 45 -
14 2E 001 0 1 1 1 o 46 .
15 2F 001 0 1 1 1 1 47 £
16 30 001 0 0 0 0 O 48 0
17 31 001 1 0 o0 o0 1 49 1
18 32 001 1 0 0 1 o0 50 2
19 33 001 1 o0 0 1 1 51 3
20 34 001 1 0 1 0 o0 52 4
21 35 001 1 0 1 0 1 53 5
22 36 001 1 0 1 1 o0 54 6
23 37 001 1 0 1 1 1 55 7
24 38 001 1 1 0 0 o 56 3
&5 39 001 1 1 o0 o0 1 57 9
26 3A 001 1 1 0 1 0 58 :
27 3B 001 1 1 0 1 1 59 ;
28 3C 001 1 1 1 0 0O 60 -
29 3D 001 1 1 1 o0 1 61 =
30 3E 001 1 1 1 1 o0 62 >
UNL 3F 001 1 1 1 1 1 63 ?

2.7.1.2 LISTEN ONLY (LON)

The listen only mode allows the 847T to be
used without a controller. The normal mode of
operation in an ATE system is the addressable
mode--LON defeated. The addressable mode is
selected by placing switch A3S1, section six,
in the ON position.

2.7.1.3 REQUEST SERVICE (RSV)

The 847T has the capability of generating a
SERVICE REQUEST (SRQ) if any one of the
three power sources goes out of regulation.
Additionally it will generate an SRQ if a
false frequency is programmed.

Switch A3S1, section seven, must be in the OFF
position to allow RSV to be enabled. In addi-
tion, an ASCII character U must be transmit-
ted by the controller. The Service Request is
disabled when the controller transmits an
ASCII character T.

2.7.1.4 AMPLITUDE/FREQUENCY
PROGRAMMING

The alpha-numeric data received by the
instrument must be coded as ASCII (American
Standard For Information Interchange).

Alpha characters are understood to be upper
case; A, E, F, W, X, or Y. Numeric characters
are assumed to be base ten.



There are two ways of formatting data to the
847T, The first way requires that a string
consisting of a maximum of four digits of data
be sent. The first digit is understood as the
most significant digit (MSD). Refer to Table
2-3 for the numeric weights. The decimal
point is fixed by the 847T after the third
character sent for amplitude; therefore, it is
optional to send the decimal point in the
character string.

Table 2-4 and Table 2-5 are examples for pro-
gramming the 847T.

The programming examples illustrate that the
leading zeros must be included in the string.

The second way of programming the 847T
allows any digit or digits to be changed with-
out sending the MSD first,

The three LSD's of the frequency or amplitude
can be individually selected by the ASCII
characters W, X, Y. W selects the LSD.

Table 2-6 contains a set of examples for pro-
gramming using the selective digit designa-
tors.

After a frequency or amplitude command kLas
been received, any digit in that command may
be selectively changed by receipt of an alpha
character that selects the digit to be changed.
However, selective digit changes must not be
made to a frequency command after receipt of
an amplitude command or vice versa. Although
the execution character loads all digits into
the command register, the data in the holding
register is not erased. Therefore, a partial
amplitude command received after a frequency
command would load the unchanged digits of
the frequency command into the amplitude
command register. The selective alpha charac-
ters are listed in Table 2-7.

To change the most significant digit {MSD),
that digit must be followed by the appropriate
execute character, The holding registers retain
the last data received, so all remaining digits
are unchanged. To change any other digit, the
controller must transmit the appropriate
ASCII character followed by the new digit
value and the appropriate execute character.
Digits of less significance may be changed
simultaneously by delaying the transmission
of the execute character until the additional

Table 2-3. Numeric Weights.

ORDER UNDERSTOOD WEIGHT
ASCII FREQUENCY (HERTZ)
NUMBER |AMPLITUDE| 9999 999.9 99,99
RECEIVED (VOLTS) RANGE | RANGE | RANGE
1 100 1000 100 10

2 10 100 10 1

3 1 10 1 0.1

4 0.1 1 0.1 0.01

5 A or E F F F

Table 2-4, Programming Examples I,

followed by

116A

STRING RESULT .

0061F |Programs 61 Hz on the 9999 Hz range
4213F |Programs 421.3 Hz on the 999.9 Hz range
6232F |Programs 63.23 Hz on the 99.99 Hz range
1156A |Programs 115.6 volts

Programs 116.6 volts




Table 2-5. Programming Examples II.

ENTRY EXAMPLE ASCII
SEQUENCE NUMBER CHARACTER AMPLITUDE FREQUENCY
Power On 0.000 V 0060 Hz
1
0
1 0
0
F 000.0 V 1000 Hz
W
2 1
Y F 000.0 V 1001 Hz
w
3 2
Y F 000.0 V 1002 Hz
1
1
4 5
0
Y A 115.0 V 1002 Hz
X
5 6
V A 116.0 V 1002 Hz
X
6 7
y A 117.0 V 1002 Hz
X
7 6
5
" A 116,5 V 1002 Hz
0
4
8 0
0
Y F 116.5 V 0400 Hz
Y 9 DCL 000.0 V 0060 Hz
Table 2-6. Selective Digit
Programming Examples. Table 2-7. ASCII Character Interpretation,
STRING RESULT ASCII 847T
1150A 115.0 volts CHARACTER INTERPRETATION
WSA 115.8 volts 0-9 0-9
W9A 115.9 volts A . Amplitude
X60A 116.0 volts E Amplitude
Y250A 125.0 volts F Frequency
0400F 0400 Hz W Digit 4 (LSD)
X12F 0412 Hz X Digit 3
W1X2Y3 0321 Hz Y Digit 2




digit values have been transmitted. For exam-
ple, transmitting the ASCII character sequence
"Y, 1, 3, A" loads the two least significant
digits, leaving the two most significant digits
unchanged,

2.7.1.5 DEFAULT VALUES

During the power-up mode or on receipt of the
bus command messages Device Clear (DCL) or
Selected Device Clear (SDC), the 847T will
default to 000.0 volts and the frequencies
listed in Table 2-8. In addition the Service
Request will be disabled.

Table 2-8. Program Default Values.

FREQUENCY
. RANGE " DEFAULT VALUE
9999 : *0060, 0050, 0400
999.9 *060.0, 400.0
99.99 *60.00
*The first value given is standard.

2.8 PROGRAMMING RANGE

The 847T can be programmed over the voltage
and frequency ranges given with the configura-
tion listed in Table 2-9,

The voltage range of the 847T must match the
voltage range of the associated power source. If
the 847T is used with a power source that has
a programmable range change feature, the com-
ponents AlR2, A1R42, A1Q9 are added and
A2CR12 is removed. Switch A1S1 must be in
the OFF position to allow the programmable
range feature to function. An ASCII U will
program the 135-volt range. An ASCII T will

program the 270-volt range. The §47T will
default to the 270-volt range,

29 REMOTE PARALLEL PROGRAMMING

The remote programming connector provides
for parallel data input directly to the rate
multipliers and D/A converters in the fre-
quency and amplitude circuits, Table 2-10
lists the designators for each pin of the remote
connector, J2, which is the parallel input con-
nector at the rear of the power source. The
first alpha character indicates the digit, the
second indicates the function and the third
indicates the weight. For example, the line
designated FX8 is the 8th bit of digit X of the
frequency function.

210 MODEL 846CM OPERATING CONTROLS

The 846CM Control Module has four FRE-
QUENCY/AMPLITUDE dials on the front
panel with which each digit of the output fre-
quency and amplitude of the 847T and asso-
ciated power source are selected. Other controls
include a REM/LOC (REMOTE/LOCAL)

-switch, a FREQ ENTER (FREQUENCY ENTER)

switch and an AMP ENTER (AMPLITUDE
ENTER) switch. Individual four-digit dis-
plays show the current frequency and voltage
commands. When the REM/LOC switch is in
the REM position, the front panel controls are
inoperative and the 847T can only be pro-
grammed through one of the remote inputs,
GPIB or remote parallel, When the switch is in
the LOC position, all front panel controls are
operative except when a GPIB LOCAL LOCK
OUT (LLO) command is received.

When power is first applied to the §46CM, it is
preset to zero frequency and amplitude. Those

Table 2-9. Programming Range,

RANGE

CONFIGURATION

0.0 to 135.0 volts
0.0.to 270.0 volts
XX.XX Hz to 99.99 Hz
XXX. X Hz to 999.9 Hz
XXXX Hz to 2000 Hz

XXXX Hz to 5000 Hz

XXXX Hz to 9999 Hz

Al1S1 ON power source on 135-volt range
A1S1 OFF power source on 270-volt range
AlW1 installed, A1W2, AIW3 removed

AlW2 installed, A1IW1, A1W3 removed

A1W3 installed, A1IW1, A1W2 removed
Adjust A1R44 to inhibit above 2000 Hz
A1W3 installed, A1W1, A1W2 removed
Adjust AIR44 to inhibit above 5000 Hz
AlIW3, A1IW4 installed, AIW1, A1W2 removed




values will be visible in the panel display if
the 847T has not been programmed to other
values by the remote input, At that point, fre-
quency should be programmed first. Place the
REM/LOC switch in the LOC position and set
the desired frequency with the four FREQUEN-
CY/AMPLITUDE dials. Frequency is then
entered by depressing the FREQ ENTER switch.

the above procedure.

Verification of correct frequency entry is pro-
vided by the FREQUENCY display, Amplitude
is set by selecting the amplitude with the
dials and then pressing the AMP ENTER
switch. Verification of correct amplitude entry
is provided by the AMPLITUDE display.
Either parameter may be changed by following

Table 2-10. Remote Connector, J2, Designators.

PIN PIN
NO. FUNCTION NO. FUNCTION

1 100V 11 FY1l

20 200V 30 FY2 Frequency Digit Y
21 10V 12 FY+4

3 20V 31 FYs

22 40V 13 EFX1

4 8ov 32 FX2 Frequency Digit X
23 1V 14 FX4

5 2V 33 FXs8

24 4V 15 FW1

6 3v 34 FW2 Frequency Digit W (LSD)
25 0.1V 16 FW4

7 0.2V = 35 PW§

26 0.4V 36 Logic Ground

8 0.8V 19 RTL*

9 FZ1 Frequency Digit Z (MSD) 17 . REMOTE®**

28 BZZ 18 LOCAL**»

29 FZ4 27 Spare

10 FZs3

*A low on this input control line will allow the 847T to respond to the data inputs at the
parallel input connector (J2) if the GPIB is not in the LOCAL LOCK OUT (LLO) state.

**Active output when jumper A3E3 - A3E2 is removed and A3W1 is installed to activate parallel

remote buffers in the 846CM.

***Cutput to indicate the 847T is under local control of the 846CM. Normally, the GPIB has
priority and can take over from local control or transfer control to local. However, the 847T may
bg programmed so that local control can be acquired by the 846CM or the parallel interface.







SECTION Il — THEORY OF OPERATION_'

3.1 GENERAL

The California Instruments Model 847T Con-
trol Module, utilizes a quartz crystal to pro-
vide a high degree of frequency stability. A
servo system provides excellent overall system
(847T and power source) stability. The sense
inputs of the control module are connected
across the power source loads., The drive from
the control module to the power source is
changed in response to those inputs to main-
tain a constant voltage level across the loads.
The Phase B and Phase C outputs are developed
from the Phase A output through a multi-
phase converter.

There are two interface connectors on the rear
of the unit which enable it to be controlled
remotely from a general purpose interface bus
(GPIB) meeting IEEE Standard 488-1978 re-
quirements or from a 36-line parallel data bus,
The 847T may be controlled locally with the
optional Model 846CM Control Module. This
unit has frequency and amplitude displays
which function when the 847T is controlled

locally or remotely, It also has a remote con-
nector to which a parallel remote control may
be connected when the IEE-488 Interface is not
used. Remote control signals then pass through
the 846CM.

3.2 FUNCTIONAL DESCRIPTION,

The functional description contained in this
section provides an overview of system opera-
tion referenced to the block diagram of Figure
3-1. The unit contains a precision three-phase
oscillator module with variable output from
zero to approximately five volts rms for a
130-volt power source output command, The
maximum output level in response to a 130-
volt command is dependent on the sense input
levels. The oscillator frequency and amplitude
are controlled from a GPIB interface within the
oscillator module.

3.2.1 |EEE-488 INTERFACE

The IEEE-488 Interface enables a remote con-
troller to provide frequency and amplitude

FREQUENCY
DETECTOR
|
P —=— DA 0
— P8 |_ AMPLITUDE | ampLITUDE PHASE A oA ouT
T INTERFACE |TT™] REGISTER PROGRAMMER =  sErvo S
FREQUENCY | FREQUENCY B [
REGISTER PROGRAMMER SERATOR/ | e SERVO IN
] A
PHASE A | PHASE ¢
GENERATOR GENERATOR
Y
| E—— o]
o | PHASE C oc ouT
SERVO o seRVO IN

Figure 3-1. Block Diagram, Model 847T.
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data over a general purpose interface bus
(GPIB) meeting the requirements of IEEE Stan-
dard 488-1978. It consists of the interface
adapter, data buffers and the frequency and
amplitude data registers. It stores the
numerical data appearing on the GPIB in the
data buffers, It then decodes the frequency or
amplitude identifier and loads the contents of
the data buffers into the appropriate frequency
or amplitude data registers, The interface
operates as a listener/talker. In the talker
mode, it transmits fault data to the controller.
The condition of the decoded GO TO LOCAL
(GTL) state from the GPIB determines whether
the system is under control of the GPIB or the
parallel input, The GPIB is normally in
control.

322 FREQUENCY GENERATOR

The frequency generator produces a series of
pulses that have a direct relationship to the
847T output frequency. It consists of the 10.2
MHz clock, rate multipliers and a range coun-
ter. The rate multipliers produce a series of
pulses that have the width of the crystal con-
trolled clock pulse, but with non-uniform
spacing, The number of output pulses per unit
time is dependent on the data at the output of
the frequency data register. The output of the
frequency generator is 1020 times the output
frequency of the §47T.

3.2.3 AMPLITUDE PROGRAMMER

The amplitude programmer produces a DC out-
put voltage that is dependent on the data in
the amplitude registers. It consists of four
digital-to-analog converters (DAC's), one for
each decade. The input to the DAC's is pro-
vided by the DC reference source. The output of
the four DAC's is summed and then buffered to
provide the DC input to the Phase A and Phase
C generators and the reference input to the
servo system.

3.2.4 PHASE A GENERATOR

The Phase A generator produces a sinewave at
the output frequency. It contains digital
counters, a programmable memory and its own
digital-to-analog converter. It combines the
outputs of the frequency generator and the am-
plitude programmer to produce a sinusoidal
waveform that is composed of 1020 discrete
steps rather than being an analog signal. The

output of the Phase A generator is filtered to
produce a clean sinusoidal waveform at the
output frequency.

3.2.5 PHASE C GENERATOR

The Phase C generator also produces a sinewave
at the output frequency. It has inputs and com-
ponents that are identical to those of the
Phase A generator and operates in a similar
manner, It is programmed to cause its output to
lead the Phase A generator output by 120
degrees.

3.2.6 PHASE B GENERATOR

The Phase B generator sums the Phase A and
Phase C generator outputs and inverts the re-
sultant signal to produce the Phase B output,

3.27 FREQUENCY DETECTOR

The frequency detector utilizes pulses from the

‘Phase A generator, which are at the output

frequency rate, to shut down all 847T outputs
if the selected frequency is below the preset
limit of 45 Hz, or above the upper limit. In
response to input commands, the frequency gen-
erator can produce pulse trains for output fre-
quencies below 45 Hz, and above the upper
limit, For such frequencies, the frequency
detector will inhibit the digital-to-analog
converter voltage reference. With a zero DC
input, the digital-to-analog converter outputs
to the Phase A and Phase C generators are zero.

3.2.8 SERVO

The servo system controls a gain-variable cir-
cuit (modulator) situated between the fre-
quency generators and the output., The output
level is modified by the sense input.

When the load is located some distance from
the power source, the voltage across the load is
less than at the power source output due to line
voltage drop. The servo compensates for this
loss by increasing the output level of the 847T
and, thereby, those of the power source. Note
that the servo has a reference input from the
amplitude programmer., This reference is pro-
portional to the programmed output voltage, It
is summed with a DC voltage obtained by rec-
tifying a scaled down level of the sense input
voltage, which is proportional to the voltage



across the load. The error voltage from the
servo controls the phase generator outputs.

3.3 DETAILED CIRCUIT DESCRIPTION

The paragraphs of this section describe in de-
tail the operation of the circuits of the Model
847T Control Module. Unless otherwise speci-
fied, all text within this section is referenced
to the schematic diagrams of Drawings 4847-
070, 4847-071, 4847-072 and the component
designators therein, Where components consist
of several discrete circuits within a single
package, the individual circuits are identified
in the text by the component designator and a
suffix number, U22-5, for example. The suffix
identifies the pin number on which the circuit
output appears. The assembly number may be
used as a prefix, such as A1U22-5. However,
the prefix is used in this text only when neces-
sary to avoid confusion in identification of
similarly numbered components located in dif-
ferent assemblies.

3.3.1 |EEE-488 INTERFACE!

The Model 847T may be controlled remotely by
a computer (controller) that transmits data in
accordance with IEEE Standard 488-1978
(IEEE-488) over a general purpose interface
bus (GPIB). A complete description of the
transmission scheme is beyond the scope of
this manual and it is assumed that the servic~
ing technician is familiar with the require-
ments of IEEE Standard 488-1978, The mes-
sage organization and the method of process-
ing the messages within the 847T are discussed
in this section.

The circuits that interface the 847T with the
IEEE-488 data bus are shown in Drawing
4847-072. The data inputs from the bus con-
troller are low-true. These are inverted to
high~true by line transmitter/receivers U24
and U25, The control inputs are low-active
and are inverted to high-active by line trans-
mitter/receivers U23, U24, U25 and transistors
Q7, G8 and Q9. The outputs of the transmit-
ter/receivers and transistors are the inputs to
the IEEE-488 interface device, U16. U1l6 pro-
vides all of the interface functions such as
address comparison and processing of hand-
shake data and provides the valid data strobe
that clocks hex register U9,
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The clock, which consists of U2-2 and asso-
ciated components, operates at approxmately 2
MHz, It clocks Ul6 and the associated reg-
isters U30 and U22. U16, at the appropriate
time, presets shift register U30 to load the
address that is determined by the positions of
the individual sections of switch S1. The
address is then clocked out of U30 through its
pin 3, to be stored within Ul6 where the
address comparison is made. Two bits from U22
are clocked through U30 and loaded into U16.
These are the REQUEST SERVICE (rsv) bit
and the RETURN TO LOCAL (rtl) bit, When
switch 7 is in the ON position, U22-1 is low
to disable rsv. When rtl at pin 2 of A3]1 is
low, rtl at U22-15-is high to return to local.
Switch 6, when in the OFF position, puts a
binary 'l' into U30 and puts the 847T in the
LISTEN ONLY MODE. In that mode, the 847T
will respond to data on the interface bus with-
out an address being generated by the GPIB
controller (reference IEEE Standard 488-1978).

3.3.1.1 COMMAND PROGRAMMING

Complete programming information was pro-
vided in Section II. However, a brief review is
appropriate here, The command digits for fre-
quency or for amplitude may all be programmed
in one serial message. Alternately, one or more
sequential digits may be selectively changed in
one serial message. When programming all dig-
its, the message consists of five bytes; the
first four bytes deliniate the four digit values;
the fifth byte is an ASCII alpha character, A,
E or F, which is the amplitude or frequency
identifier. When a selective change is made be-
ginning with other than the most significant
digit, an alpha prefix character, Y, X or W,
indicating the digit being changed, is trans-
mitted prior to transmitting the numerical
data.

It is optional whether the digits following the
first digit to be changed are also changed. As
in programming all four digits of the com-
mand, the command identifier, A, E or F, must
follow the numerical data, However, the
selected digit must be of the same command as
that previously transmitted as described in
paragraph 2.7.1.4. When the Y digit is the
first to be changed, the prefix is Y. The next
digit prefix is X and the least significant
digit prefix is W. How these character trans-



missions are processed to achieve the desired
results is covered in the following paragraph.

3.3.1.2 COMMAND DECODING

The command decoding scheme of the 847T uses
programmable read-only memories (PROMs) to
direct the message to the proper registers, The
command message bytes appear on lines D101
through D107 and provide inputs to the 256 x
4 PROM, U15, and to the four holding regis-
ters, U5, U7, U1l and U13, U15 is programmed
to output specific codes in response to ASCII
code inputs.

Note that the most significant bit input to
U15 (pin 15) is not connected to a data input,
but to an output of register U9. Also, two out~
puts of Ul0 are connected as inputs to U9,
These inputs to U9 will be clocked to its out-
puts to provide part of the next address for
U10. They determine what character or charac-
ters may next be decoded.

The outputs of Ul0 on pins 5, 6, 7 and 9 pro-
vide the clocks that load the numerical data
from the GPIB bus into the individual Z, Y, X
and W holding registers, respectively. Pin 3
provides the clock that transfers the data in
the Z, Y, X and W holding registers to the
outputs of the frequency data registers, Ul8
and U20. Pin 4 provides the clock that trans-
fers the data from the Z, Y, X and W holding
registers to the outputs of the amplitude data
registers, Ul7 and U19.

Register U9 is cleared on power-up to disable
rsv, set the voltage command to zero and the
frequency (on standard units) to 60 Hz as
described in paragraph 3.3.1.4. The first
ASCII number received will cause U1l0 to have
logical 11 at its output to load register Ul3.
The second ASCII number received will cause
U10 to have logical 22 at its output to load
register U7, The third ASCII number received
will cause U10 to have logical 43 at its output
to load register Ull, The fourth ASCII number
received will cause Ul0 to have logical 83 at
its output to load register Us.

When the data is frequency, an ASCII F will be
transmitted (code 46). The output from U10 is
04. A high is produced on pin 3 of U10 which,
through U3-3, clocks the frequency registers,
U18 and U20, to transfer the frequency data in
the W, X, Y and Z registers to their outputs.
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When the data is amplitude, an ASCII A will
be transmitted (code 41). This produces an
output from U1l0 of 08 and a high on pin 4.
This clocks. the data in the W, X, Y and Z
holding registers to the output of the ampli-
tude data registers, U1l7 and U19. Note that an
ASCII E will produce the same effect as ASCII
A, Transmitting another numerical character
starts another similar sequence.

3.3.1.3 POWER SHEDDING

To preserve the data in the frequency and am-
plitude storage registers during short periods
of power interruption, a power shedding circuit
disconnects all other circuits until power is
restored. If power is not restored within ap-
proximately 100 milliseconds, the data will be
lost and the system reset as described in para-
graph 3.3.1.4.

Refer to the schematic diagram of the program
board, Drawing 4847-072. VR1 is a program-
mable zener diode that is adjusted to cutoff
when the +5V bus drops to approximately 4.4
volts, This turns off Q2 which turns off Q4,
disconnecting C9 from the +5V bus. C9 contin-
ues to power the CMOS registers for approxi-
mately 100 milliseconds if power is not
restored before that time, Q2 being turned off
also sets the VLC input to the D/A converters,
U26, U27, U28 and U29, high, removing their
source of input current. Also, Q6 is turned on,
turning on Q3 to discharge C17 and connect the
two reference inputs of the D/A converters
together, When power is restored, Q6 and Q3
are turned off and Cl17 charges through FET
Q5. The current output of the D/A converters
is a function of the difference in their inputs
at pins 4 and 15, C17 delays the grounding of
the line leading to pin 15 so that the output
of the D/A converters is delayed, providing a
"soft start" on resumption of power,

3.3.1.4 COMMAND RESET

To prevent random frequency and amplitude
output at power-up and after a power interrup-
tion, a reset circuit is provided. Refer to the
program board schematic diagram, Drawing
4847-072. Note that diodes CR1, CR2 and CR3
are connected in series to the B5 bus. At power-
up, or after a prolonged power interruption, C9
will be discharged. Therefore, the level at pin
13 of inverter U2-13 will lag the +5V bus, Its



output is then high and forces the output of
exclusive OR gate U3-10 high to reset regis-
ters US, U7, Ull and U13, The output of in-
verter U2-8 is set low, and, through the exclu-
sive OR gates of U3-3 and U3-4, sets the clock
inputs of frequency and amplitude registers
Ul7 and U19 low, and the inputs of U18 and
U20 to 60 Hz in standard units,

When the input to inverter U2~12 rises to the
threshold level, its output goes low, reversing
the states of the outputs of U3-10, U2-8 and
U2-10. However, the device delays are such
that the frequency registers are clocked before
the transition of the output of U2-10. Because
of the connection of U2-10 to U20 through
diodes CR4 through CR7, CR10 and CR11, the
60 Kz weight input to the frequency register is
clocked to its output while all other inputs
are low due to the reset of US, U7, Ull and
Uls.

3.3.2 RATE MULTIPLIERS

The rate multipliers produce a series of pulses
that have a fixed relationship to the output
frequency (normally 1020 times the output fre-
quency). The number of pulses produced are
directly proportional to the frequency com-
mand., A rate multiplier is a special type of
counter that, during the time of ten clock
pulses while enabled, will pass to its output a
number of pulses, from 0 to 9, proportional to
the BCD code present at its four rate inputs.
The output pulses are the same width as the
clock pulses, however, pulse spacing is not
uniform. A complete explanation of the opera-
tion of rate multipliers may be found in mate-
rial published by the device manufacturers,
Therefore, the explanation of the rate multi-
plier circuits herein is limited to that which
1s necessary to describe the operation of the
847T.

The rate multipliers are shown in the sche-
matic diagram of the program board, Drawing
4847-072. The outputs of frequency data regis-
ters Ul8 and U20 provide the control inputs to
rate multipliers U8, Ul4, U6 and Ul2, The
rate multipliers are clocked by the output of
the crystal oscillator circuit comprised of Ql,
Y1 and associated components., The oscillator
operates at 10,2 MHz. Rate multiplier U8
(Decade Z), for the most significant digit
(MSD), is enabled at all times. The number of
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pulses appearing at its output (pin 5) during
ten oscillator pulses is dependent on data
present at the output of U20. Since the clock
pulses gate its output, its pulses will have the
same width as clock pulses. On the falling
edge of the last pulse, pin 7 of U8 goes low,
enabling the next rate multiplier, Ul4, which
outputs one pulse if its rate inputs permit,
before its enable input again goes high. If its
rate inputs are set at five, for example, it will
output five pulses for each ten times it is ena-
bled. U6 utilizes the enabling outputs of Ul4
and U1l2 utilizes those from U6. The clock
pulse provides synchronization and uniformity
of pulse widths at the outputs of the muliti-
pliers. The output pulses from the rate multi-
pliers are then summed through NAND gate
Ul-6. The number of pulses at the output of
Ul-6 divided by 1020 provides the desired out-
put frequency.

Refer to Drawing 4847-070. SINE CLOCK,
which is the output of the rate multipliers,
clocks counter Ul. For a range of 45 to 9999
Hz, jumper W3 is installed and Ul is by-
passed, For a range of 45 to 999.9 Hz, jumper
W2 is installed to provide a division of SINE
CLOCK of 10. For a range of 45 to 99.99 Hz,
jumper W1 is installed to provide a division of
SINE CLOCK of 100.

3.3.3 AMPLITUDE PROGRAMMER

The amplitude programmer consists of a
digital-to-analog (D/A) converter array that
produces a DC voltage proportional to the
amplitude command. The programmer is shown
in Drawing 4847-072. There are four D/A con-
verters, U26, U27, U28 and U29. The digital
data input is from amplitude data registers
Ul7 and U19. The most significant digit data
(hundreds decade) is the input to U29 and the
least significant data is input to U26. The
reference voltage for the D/A converters is
from the 10-volt regulator, A1U12, shown in
Drawing 4847-070.

The current supplied to each D/A converter
and the output current it furnishes to the sum-
ming point (junction of R18, R22 and R20) are
scaled by series/parallel resistor com-
binations, Part of the scaling is accomplished
with series input resistors and part with
series/parallel resistor combinations at the
outputs. The latter are joined at the summing



junction which is at the inverting input of
amplifier U21~6. The output of U21-6 is a DC
voltage level proportional to the digital com-
mand at the output of the amplitude registers.
R27 and R28 provide tracking adjustments for
the units and tens decades, respectively, R26
provides a low level open servo adjustment for
U21, The other circuits on the program board
are involved in the fault circuits described in
paragraph 3.3.8.

3.3.4 PHASE A GENERATOR

The Phase A generator produces a sinewave
output with frequency and amplitude coz-
responding to the frequency and amplitude data
stored in the data registers, Its schematic dia-
gram is shown in Drawing 4847-070. It con-
sists of several subsystems that are described
in the following paragraphs.

3.3.41 ADDRESS AND DIRECTION COUNTERS
Address counters U7, U10 and U1l3 are clocked
by an output of A3U1l-6 and provide the dig-
ital address to the sinewave programmable
read-only memories (PROMs) which are part of
the quasi-sinusoid generator described in par-
agraph 3.3.4.2. The direction counter controls
the count reversal that must occur at the end
of each 255 counts., The circuits are shown in
the schematic diagram of Drawing 4847-070.
Address counters U7 and Ul0 are cascaded to
form an 8-stage binary counter, They provide
the address for the two programmable read-
only memories (PROMs), Ull and Ul2.

An 8-stage binary counter will normally count
256 clock pulses before its outputs return to
their original state. The counter comprised of
U7 and U10 must count only 255 steps before
being reset to its original state, This is
accomplished with the array of exclusive NOR
gates, U8 and U9, and direction counter Ul3,
U8 and U9 are open=-collector types and their
combined outputs go high when all inputs are
the same, high or low, This occurs when pin 14
of Ul3 is high and all stage outputs of U7 and
U10 are high, except pin 14 of U7 is low, at
counts 254 and 764. It also occurs when pin 14
of U7 is low and all stage outputs of U7 and
U10 are low at counts 509.and 1019, This is an
input to the multi-phase converter board, A2,
Crawing 4847-071, and to counter Ul3 which
is enabled through inverter U3-8, Ul3 is

clocked once simultaneously with U7 and Ulg
at clock pulses 255, 510, 765 and 1020, U7 and
U1l0 are advanced one count, since their up/-
down inputs do not change state until after
this clock pulse. The inputs to U9 and U8 are
then no longer the same and their combined
outputs go low, disabling U13. However, U13
was clocked once, changing the state of its
output on pin 14 and the up/down inputs of U7
and U10. The count modes of U7 and U10 are
then changed from up to down when pin 14 of
U10 goes low or from down to up when it goes
high. Thus, U7 and U10 are forced to count up
from count 001 to count 255, down from counts
256 to 510, up from counts 511 to 765 and down
again from counts 766 to 1020.

Counter U113 has its pin 13 connected to FET
Q8. The purpose of this connection is covered
in the next paragraph. Its pin 13 and pin 14
outputs are OR'd in U4-11. The output of U4-
11 is OR'd with the output of inverter U3-8.
This is an input to the multi-phase converter
board which is covered in paragraph 3.3.5.

3.3.42 QUASI-SINUSOID GENERATION

Digital-to-analog converter (D/A converter)
U19 and the two amplifiers of Ul4 generate a
quasi-sinusoidal waveform, consisting of 1020
discrete steps, in response to the inputs from
PROMs U1l and Ul2, The DC input for the
D/A converter is provided by the output of
Ué6-8 which combines the DCPROGRAM output
of A3U21-6 with that from the Phase A servo.
This voltage is variable in amplitude as dis-
cussed in paragraph 3.3.3. However, for the
purposes of this discussion, the level of the
input to the /A converter is not important.

The PROM outputs provide the digital input
codes for the D/A converter. From the previous
paragraphs, it should be apparent that the
address for the PROMs is repeatedly incre-
mented from 000 to 255 and then decremented
from 255 back to 000, Thus, the digital input
codes to the D/A converter are, likewise, being
incremented and decremented. The PRCMs are
programmed so that their outputs cause U33 to
produce what comprises the first 90 degrees of
a quasi-sinusoidal waveform consisting of 255
discrete steps. The amplitude of each step is
equivalent to:

E = sin (90/255 x A)



Where A is the discrete digital address (000 to
255),

As the address is decremented from 255 back to
000, U33 produces the opposite waveform
which is the second 90 degrees of a quasi-
sinusoidal waveform. The process is repetitive.
Therefore, in two complete cycles, the current
from U1l9 produces what appears as a simu-
soidal waveform after full-wave rectification
at the output of U34-7, except that it consists
of 1020 discrete steps rather than being a pure
analog signal. It is only necessary to invert
alternate cycles of Ul4-7's output to achieve a
sinusoidal waveform, This is accomplished in
the amplifier circuit of Ul4-1.

Pin 3 of Ul4-1 is grounded whenever the gate
of FET Q8 is at a TTL high level. This
changes Ul4-1 from an inverting amplifier to
a non-inverting amplifier. In a previous para-
graph, it was stated that counter Ul3 was
clocked once at counts 255, 510, 765 and 1020.
Therefore, its pin 13 will change state at
counts 510 and 1020. Pin 13 of Ul3 is con-
nected to the gate of FET Q8. Whenever it is
low, Q8 is turned off and Ul4-1 does not
invert the output of Ul4-7, When it is high,
Q8 is turned on and Ul4-1's output is inverted.
A complete cycle for Ul4-7 occurs between
counts 000 and 510 and between 510 and 1020.
Thus, alternate cycles will be inverted to form
a sinusoidal waveform at the output of Ul4-1.
The output of Ul4-1 is then filtered by Ul7-
1, R38, R22, C12 and C15. This is the #A REF
(Phase A) signal which is a clean sinusoidal
waveform. The output of Ul7-1 goes to the
input of the Phase A generator. The signal at
pin 3 of Ul7-1 is sinusoidal and is passed
through modulator U17-7 to provide the ¢A
output of the oscillator. The output level of
U1l7-7 will be modified by the servo system
output as described in paragraph 3.3.6.

3.3.5 MULTI-PHASE CONVERTER'

The multi-phase converter produces the Phase
C (¢C) and Phase B (¢B) outputs that are

locked to the ¢A output. It is located on a .

separate circuit board of which Drawing 4847-
071 is the schematic diagram. A vector dia-
gram showing the angular displacement of each
phase with respect to the others is shown in
Figure 3-2. The following paragraphs explain
the functioning of the multi-phase converter.
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Figure 3-2. Cutput Phase Relationships.

PHASE C GENERATOR |
NOTE

All components for the Phase C gen-
erator are located on the A2 board.
Since reference is made to components
on the A1l and A3 boards, the full ref-
erence designators are used in the fol-
lowing paragraphs.

3.3.5.1

The Phase C generator consists of address
counters, a directional control counter system,
PROMs, a D/A converter and an inverting/non~-
inverting amplifier which perform the same
functions as those on the Phase A generator
board. The circuits, comprised of counters
A2U2, A2U3 and A2U4, exclusive NOR gates
A2U5 and A2U6, PROMs A2U7 and A2U3, D/A
converter A2U9 and operational amplifier
A2U10~7, are interconnected in the same man-
ner as their counterparts on the Phase A gen-
erator board. The counters are clocked by the
same signal from A3U1-6, The DC input for
the D/A converter is also obtained from
amplifier A3U21-6. Therefore, the amplitudes
of the ¢A and ¢C outputs are identical.

The counters of the multi-phase converter,
unlike those of the Phase A (¢A) generator, .
are preset at the instant the ¢A output passes
through the 180 degree point on every cycle.
The preset causes the waveform generated in
this system to be displaced, relative to ¢A,
such that it leads ¢A by 120 degrees. The pre-
set is accomplished by the signals at terminal
5 of A1]J1 which is from A1U4-3 as shown in
Drawing 4847-070. A1U4-3 goes. low one clock



pulse prior to the 180 degree point of every
cycle of the 9A output.

The outputs of A2U5 and A2U6 go high at
counts 254, 509, 764 and 1019. Therefore, they
go high at counts 2039, 3059 and 4079, When
the output of A1U4-3 is low, the preset mode
of counters A2U2, A2U3 and A2U4 are enabled
and preset occurs on the rising edge of the next
clock pulse. The counters are preset to the
count determined by the connections to their
pin 3, 4, 5 and 6 inputs. As drawn, the pin 3
and 5 inputs of A2U1l and A2U2 are grounded
(low) and the pin 4 and pin 5 inputs are at +5
volts, This produces a preset of AA in hexa-
decimal or 1010 1010 in binary. This presets
the PROM address at 170, The directional con-
trol counter, A2U4, is preset so that its pin 14
output is low and its pin 13 output is high.
Thus, counters A2U2 and A2U3 will be in the
countdown mode and A2U10-1 will be in its
inverting mode.

The amplitude of the waveform developed at
the output of A2U9 from this point forward
will be decreasing from maximum and, since
A2U10-1 is in an inverting mode, the output
of A2U10-1 will be 120 degrees leading ¢A
which is the correct phase angle for ¢C, The
signal output of A2U10-1 is filtered by
A2U12-7. The connection between the non-in-
verting inputs of A2U12-7 and A2U12-1 is the
¢C generator output which is combined in
A2U12-1 with the ¢C servo input to produce
the ¢C OSC OUTPUT at pin 16 of A2J1, The
¢C output is isolated from the ¢B circuit by
amplifier A2U12-7. Capacitor A2C7 provides
high frequency roll-off for A2U12-7.

3.3.52 PHASE B GENERATOR

The Phase B signal is obtained by summing ¢A
and ¢C signals of equal amplitudes and then
inverting the resultant signal through an
operational amplifiez. The ¢A input to this
board is obtained from amplifier A1U17-1,
"The ¢C signal is obtained from the output of
amplifier A2U12-7. The two signals are
summed at the input of amplifier A2U11-1
through the resistor network comprised of two
sections of A2R7. The output of A2Ul1-1 is
buffered in A2U11-7 to produce the ¢B output
at pin 15 of J1,
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3.3.6 SERVO AMPLIFIERS

The servo systems independently increase, or
decreases the outputs of the 847T in response
to the sense inputs. They adjust the output of
the power source to compensate for its output
impedance and/or any drop in the cables
between the power source outputs and the load.
The 847T is equipped with identical servo sys-
tems in each of its phase generators. There-
fore, only the Phase A servo system is
described, The servo system for the Phase A
generator is located on the A1l circuit board
assembly and is shown in Drawing 4847-070.
Those for the Phase B and Phase C generators
have their differential sensing amrplifiers on
the Al board and the remaining part of the
circuit on the A2 board. Thus, all circuits
handling HIGH VOLTAGE LEVELS are on the
Al board,

The 847T is designed to operate with 130-volt
power sources, Therefore, the Phase A sensing
input, which is connected across the power
source load, is scaled by the circuit of Ué6-1,
to approximately 5 volts rms for a 130-volt
input. The full wave precision rectifier circuit
of Ul6-1 produces a negative DC voltage
which is buffered by Ul6-7 and then inte-
grated by the circuit of U15-6. The output of
the integrator affects the gain of the modula-
tor comprised of photo-modulator U18 and
amplifier U17-7. The resistive element of U138
will affect the gain of Ul7-7 in inverse pro-
portion to the level at the imput of Ué6-1,
Thus, the output of the ¢A signal will be
increased if the level across the ¢A load
decreases due to load current and will be
increased if the current is decreased. There are
adjustments in the servo system for common
mode nulling.

Note that when the servo inputs are discon-
nected, the output of the 847T and associated
power source rise approximately ten percent
above the programmed level.

3.3.7 FREQUENCY DETECTOR .

The purpose of the frequency detector is to
prevent production of an output frequency, due
to miscommand and/or malfunction, above or
below the range of the AC power source that is
driven by the 847T. Its circuit is shown in
Drawing 4847-070 and is comprised of transis-



tors Q1 and Q2, dual timer U2, dual flip flop
U5, NOR gates U4-3 and U4-6 and associated
components, Pin 14 of counter Ul3 transitions
from high to low one time for every half-cycle
of the output frequency. The falling edge of
this pulse triggers the one-shot comprised of
U4-3 and inverter U3-4., This momentarily
turns on QI and Q2 to discharge timing capa-
citors C9 and C10 and trigger both sections of
U2. The section of U2 associated with Q1 is
adjusted with R45 so that its time period is
greater than one half-cycle of the lowest per-
missible output frequency (45 Hz). As long as
the output frequency of the 847T is greater
than this low limit, the timer output will be
at a high state when the next trigger pulse
from U4-3 occurs. The Q output of US, pin 6,
will not change state and the output of U4-§,
connected to it, will remain low,

The section of U2 associated with Q2 is
adjusted with R44 so that its time period is
less than one half-cycle of the highest per-
missable frequency (mormally 5000 Hz). As
long as the output frequency of the 847T is
less than this high limit, the output of the
timer will have transitioned from high to low
before the next pulse from U4~3 occurs. The Q
output of U2 (pin 9) and the input to U4-6
connected to it will remain low.

When the frequency is within the set limits,
the output of U4-6 is low (both inputs low).
FAULT is high and FAULT is low. The func-
tion of the fault circuits is discussed in other
paragraphs, When a frequency is selected that
is lower than the preset limit, the pin 5 output
of U2 goes high before the next pulse. The Q
output of U5, pin 6, is then clocked high, the
output of U4-6 goes high, setting FAULT low
and FAULT high.

The function of FAULT is discussed in para-
graph 3.3.8, FAULT is carried through to the
program board A3 which is shown schematic-
ally in Drawing 4847-072. When FAULT goes
high, it turns on transistor Q6 which, in turn,
turns on transistor Q3, discharging capacitor
C17 and connecting the current input of the
D/A converters together, The current output of
the D/A converters is a function of the differ-
ence between their current inputs. Since the
difference with FAULT high is then zero, DC
PROGRAM and the output of the 9A and ¢C
generators is zero,
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When an acceptable frequency is then pro-
grammed, FAULT goes low, turning off Q6 and
Q3. C17 will slowly charge through FET Q5 so
that the amplitude builds slowly after being
shut down. This is how the "slow start" fea-
ture, mentioned in Section I, is implemented.

Note that the base of Q6 is also connected,
through a section of Z1, to the collector of
Q2. When a power failure occurs, the +5V bus
drops below 4.5 volts, turning off Q2, Q6 will
then be turned on through R30 to shut down
the D/A converters. If the failure is of short
duration, C9 will maintain the data in the
frequency and amplitude registers. When power
is restored, Q6 and Q3 will be turned off and
the "slow start" circuit will function as pre-
viously described,

3.3.8 FAULT SYSTEM

The fault system functions to shut down the
847T if a frequency outside the preset limit is
programmed or if either the Phase A, Phase B
or Phase C generators fail. The generation of
the fault signal from the frequency detector
was detailed in paragraph 3.3,7. The circuit
that produces the fault signal for the Phase A
frequency generator is shown in Drawing 4847-
070.

Note that if the ¢#A output should fail, the
output of servo integrator Ul9-6 would shift
toward -12 volts, Through zener diode VR3,
transistor Q3 would be turned on, pulling SB1
low, Identical circuits in Drawing 4847-071,
comprised of CR5 and Q2 and CR6 and Q3, pull
SB3 and SB2 low for Phase C and Phase B,
respectively.

The FAULT signal from the frequency detector
is carried to the program board, A3, Drawing
4847-072, and provides talker signal SB4 to
the GPIB controller through A3U25, SB1, SB2
and SB3 are also passed to the A3 board and
are connected to the inputs of NAND gate Ul.
When a fault occurs, this will load a "1" into
register U22 which will be clocked into Uls,
This will force Ul6é to generate a service
request (SRQ) to the GPIB controller, The GPIB
controller will then poll the various devices
on the bus, When it determines that the 847T
has generated the SRQ, it will interrogate the
847T. The 847T will then communicate the
fault data to the GPIB.



3.3.9 POWER SUPPLY

The power supply circuits for the 847T are
shown in the left center area of Drawing 4847-
070. DC at +25 volts and -25 volts is obtained
from the associated power source. The +25V
input is regulated to +15 volts through series
pass transistor Q6 which has its base voltage
set by VR1. A similar circuit, comprised of Q7
and VR2, regulates the =25V input to -15
volts, The +5=volt supply is obtained by
rectification of the AC voltage appearing
across the secondary of transformer T1, filter-
ing it with C21 and regulating it at +5 volts
through VRS5.

3.4 DETAILED CIRCUIT DESCRIPTION-846CM

The 846CM is an optional equipment item that
provides local control for the 847T. It con-
tains BCD switches, storage registers, BCD-to-
seven-segment decoders and seven-segment LED
numerical displays for selecting and display-
ing frequency and amplitude commands. Its
schematic diagram 1s shown in Drawing 4846~
070. The connections between the 846CM and
the program board (A3) of the 847M are listed
in Drawing 4847-072.

3.41 LOCAL/REMOTE TRANSFER

The GPIB normally has priority and can
assume control at any time irrespective of the
position of the LOC/REM (LOCAL/REMOTE)
switch of the 846CM. However, the GPIB cannot
place the 847T in local control until the
switch on the 846CM is placed in the LOC
position, This becomes apparent when the
LOC/REM switch common connection is traced
back to the A3 board of the 847T, Drawing
4847-072. When the switch is in the REMOTE
position, it generates a low at the input of
inverter A3U2-2, The high on A3U2-2 is the
RTL signal. When LOC from the 847T goes
low, it completes the current path for CR4
causing it to light, indicating that the 846CM
has control.

When the 846CM is used in conjunction with a
remote parallel input connected to it, jumper
A3W1 at the output of A3U2-6 is installed,
and the clad from E2 to E3 is removed. The
LOC/REM switch on the 846CM 1is then in
complete control of local/remote selection.
REM at the output of A3U2-6 goes low when

the switch is in the REM position, enabling
buffers Ul through U6 of the 846CM to con-
nect the external remote data lines to the 847T
frequency generator and amplitude programmer,
LOC at the output of A3U4-12 goes high to
disable registers U16, U17, U18 and U19 in the
846CM, preventing local operation, When the
switch is in the LOC position, the parallel
data buffers are disabled and registers U16,
Ul7, U18 and U19 are enabled,

3.42 FREQUENCY/AMPLITUDE ENTRYj~

Frequency and amplitude are selected with a
single set of four BCD switches, S1 through
S4. The lines from each switch are connected
to amplitude registers U1l6 and Ul7 and to fre-
quency registers U18 and U19. The registers
are 8-bit latches and each switch is connected
to four of the inputs. Each selected bit opens
the path between the low end of a pull-up
resistor and ground, placing +5 volts at the
inputs of the registers.

Entry of amplitude is made with AMP ENTER
switch A6. The switch is a momentary toggle
switch, When closed, amplitude registers Ulé
and Ul7 are clocked to place the states of the -
BCD switch lines on their outputs and on the
amplitude data lines. When FREQ ENTER
switch S7 is closed, frequency registers U18
and U19 are clocked, placing the states of the
BCD switches on their outputs and on the fre-
quency data lines, The outputs of Ulé, Ul7,
U18 and U19 are connected to the terminals on
J1 which, through the mating connector, con-
nects the outputs of Ul6 and Ul7 to the inputs
of the 847T amplitude programmer and U138
and U19 to the inputs of the frequency pro-
grammer. Note, however, that the registers are
tri-state devices enabled by a low on pin 1,
When the system is in the remote mode, the
line connected to pin 1 of the registers is in a
high state, placing their outputs in a high
impedance state and they no longer control fre-
quency and amplitude.

3.43 FREQUENCY/AMPLITUDE DISPLAY

The inputs to seven-segment decoder/drivers
Usg through U15 are connected to the frequency
and amplitude data lines of J2. Frequency and
amplitude data are present on these lines in
either remote mode (GPIB or remote parallel)
and in the local mode so that frequency and



amplitude are displayed at all times. Their
outputs drive seven-segment display devices
DS1 through DS8, DS1 through DS4 display
four digits of amplitude data and DS5 through
DS8 display four digits of frequency data. The
individual resistors of R10 will be connected
such that the decimal point is displayed in the
correct location depending on the frequency and
amplitude range of the 847T,

3.44 POWER-UP CLEAR

When power is applied, the frequency and
amplitude data registers are cleared. Positive 5
volts is applied to C4, through R8, making the
outputs of inverters U20-4 and U20-6 momen~
tarily low for the time constant R8 times C3.
When U20-2 is high, it is inverted by U20-12
to pull all the lines of switches S1 through S4
low, The circuit time constants are such that
C4 will charge, forcing the output of U20-6
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and U20-4 high, before U20~12 goes high. The
latches in the registers are enabled at all
times, though their output buffers may be in
the high impedance (remote control) state.
Thus, when U20-6 goes high, it clocks the -
frequency and amplitude registers at a time
when low states exist at all inputs, making
their outputs low.

3.45 POWER SUPPLY

The 846CM obtains its power not from the
associated power source, but from local com-
mercial power of 115/230 volts at 50/60 Hz, It
has its own POWER switch which connects the
power source to transformer T1. The power
supply is a simple full-wave rectifier com-
prised of CR1 and CR2. Its output is filtered
by C1 and regulated to +5 volts by U7, C2
provides high-frequency by-passing and CR3
provides transient supprtession,






SECTION IV — ADJUSTMENT PROCEDURES

4.1 GENERAL

The following adjustment procedure, or any
part of it, may be performed on a routine basis
to insure that the oscillator remains within
the specified performance limits, Paragraphs
4.3 through 4.10 only need to be performed if a
related component has been replaced. Par-
agraphs 4,11 through 4.12 need to be performed
on a periodic interval.

Calibration of the 847T Programmable Preci-
sion Oscillator requires a compatible power
source(s) as shown in Figure 2-1.

4.2 RECOMMENDED TEST EQUIPMENT

The items listed in Table 4=1 are recommended
for performing the adjustments outlined in
this section.

4.3 PRELIMINARY STEPS

1. Connect the servo inputs as shown in
Figure 2-1.

2. Apply Power and allow at least fifteen
minutes for the oscillator to stabilize,

3. Monitor the programmed AC voltage with
a digital AC voltmeter at TB1 on the rear
of the power source, The Phase A output is
monitored across terminals 9 and 10, the
Phase B output .across terminals 9 and 11
and the Phase C output across terminals 9
and 12. The voltage may be monitored at
the power source front panel terminals if
the source is unloaded.

4.4 SINE CLOCK ADJUSTMENT '

1. Connect the frequency counter between test
point A3TP1 and digital ground.

2. Adjust A3C8 for a counter reading of
10,200,000 Hz £100 Hz.

4.5 GPIB CLOCK ADJUSTMENT

1. Connect the frequency counter between test
point A3TP2 and digital ground,

2. Adjust A3R7 for a counter reading of 2.0
MHz #0.1 MHz. Seal A3R7.

4.6 FREQUENCY DETECTOR LOW
LIMIT ADJUSTMENT

1. Program the 846CM to 44 Hz and 100.0
VOlts.

2. Adjust the LOW adjustment (A1R45) until
the output is inhibited,

3. Retard the adjustment just to the point
where the output reappears. Seal A1R45.

4.7 FREQUENCY DETECTOR HIGH®
LIMIT ADJUSTMENT

1. Program the 846CM to the highest fre-
quency compatible with the power source
being used and to 100.0 volts.

2. Adjust the HIGH adjustment (AlR44) to
the point where the output is inhibited.

3. Retard the adjustment just to the point the
output reappears, Seal A1R44.

48 OPEN SERVO ADJUSTMENT "

1. Open the Phase A, B and C sense lines by
removing all connection to TB1 terminals
10, 11 and 12.

2. Program the 846CM to 010.0 volts and 60
Hz,

3. Attach the voltmeter to the power source
Phase A output and adjust A3R26 for 11.3
volts 0.1 volts.

Table 4-1. Recommended Test Equipment.

Digital Voltmeter
Distortion Analyzer
Control Module
Phase Meter

Calibration accuracy of 0.1% on the 200-volt range

Krohn-Hite Model 6800 or equivalent
California Instruments Model 846CM
Dranetz Series 331




4. Program the 846CM to 100 volts. Adjust
the power source GAIN control for 110,0
volts +0.1 volts,

Attach the voltmeter to the Phase B power
source output. Adjust the Phase B power
source GAIN control for 110.0 volts *0.1
volts,

Attach the voltmeter to the Phase C power
source output., Adjust the Phase C power
source GAIN control for 110.0 volts +0.1
volts.

Repeat steps 2 through 6 above.

Seal A3R26 on the 847T and lock the
power source front panel GAIN controls.

5.

49 COMMON MODE ADJUSTMENT ,

Refer to Figure 2-1 and connect the remote
sense leads. Initially insure that there is no
connection between CIRCUIT GND (TB1, termi-

nal 1) and either terminal 9, 10, 11 or 12,

P

4.9.1 PHASE A COMMON MODE ADJUSTMENT

1. Short TB1, terminal 10, to CIRCUIT GND
(tetminal 1).
2. Monitor the power source Phase A output
voltage with the digital AC voltmeter
across TB1, terminals 9 and 10.
Program the 846CM for 60 Hz and 100.0
volts, Record the voltmeter reading to
within %10 millivolts,
Remove the short from TB1, terminal 10,
and connect it to TB1, terminal 9.
Adjust A1R49 for the same voltage
recorded in step 3, *10 millivolts, Seal
A1lR49,
6. Remove the short from TB1, terminal 9,

3.

4.

5-

49.2 PHASE B COMMON MODE ADJUSTMENT

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

2. Monitor the power source Phase B output
voltage with the digital AC voltmeter
across TB1, terminals 9 and 11.

3. Program the 846CM for 60 Hz and 100.0
volts. Record the voltmeter reading to
within +10 millivolts.

4. Remove the short from TB1, terminal 11,
and connect it to TB1l, terminal 9.

5. Adjust A1R48 for the same voltage
recorded in step 3, +10 millivolts, Seal
A1R48.

6. Remove the short from TB1, terminal 9.

i

i

49.3 PHASE C COMMON MODE ADJUSTMENT

1. Short TB1, terminal 12, to CIRCUIT GND
(terminal 1),

2. Monitor the power source Phase C output
voltage with the digital AC voltmeter
across TB1, terminals 9 and 12.

3. Program the 846CM for 60 Hz and 100.0
volts. Record the voltmeter reading to
within #10 millivolts,

4, Remove the short from TB1, terminal 12,
and connect it to TB1, terminal 9,

5. Adjust AIR50 for the same voltage
recorded in step 3, +10 millivolts, Seal
AIRS50.

6. Remove the short from TB1, terminal 9,

410 DECADE TRACKING ADJUSTMENT;._‘_;

1. Connect the remote sense lines as shown in

Figure 2-1.
2. Connect the AC voltmeter to Phase A out-
put,

3. Program the 846CM te 100.0 volts and 90
Hz, Adjust A1R47 (A=100) for 100.00
volts +0.01 volts.

4. Program the 846CM to 90.0 volts and
adjust A3R27 for 90.00 volts +0.01 volts.
Seal A3R27.

5. Program the 846CM to 99.0 volts and
adjust A3R28 for 99.0 volts £0.01 volts.
Seal A3R2s.

NOTE

Paragraphs 4.4 through 4.10 are the
non-routine adjustments, The follow-
ing paragraphs describe adjustments
that are of a periodic nature and are
summarized in Table 4-2.

i

411 10-VOLT ADJUSTMENT

1, Verify that the remote sense lines are
connected as shown in Figure 2-1.

2, Program the 846CM for 10.0 volts and 60
Hz,

3. Monitor the Phase A output, Adjust A1R46
(A=10V) for 10.00 volts £0.01 volts.
4, Monitor the Phase B output, Adjust AZR34
(B=10V) for 10,00 volts 0,01 volts.
5. Monitor the Phase C output. Adjust A2R32
(C=10V) for 10.00 volts +0.01 volts,

-



Table 4-2, Pe:iodic Adjustments,

STEP | AMPLITUDE |FREQUENCY| ADJUSTMENT OUTPUT
1 10.0 90 A =10 Phase A = 010.0 %0.01V
2 10.0 90 B = 10 Phase B = 010.0 #0.,01V
3 10.0 90 C =10 Phase C = 010.0 #0.01V
4 100.0 or 200.0 90 A = 100 Phase A = 100.0 or 200.0 #0.01V
5 100.0 or 200.0 90 B = 100 Phase B = 100.0 or 200.0 +0.01V
6 100.0 or 200.0 90 C = 100 Phase C = 100.0 or 200.0 #0.01V
7 Repeat steps 1 through 6
4.12 100-VOLT/200-VOLT ADJUSTMENT 2. Monitor the Phase A output. Adjust A1R47
: (A=100) for the programmed value +0.01
NOTE volts.
3. Monitor the Phase B output. Adjust A2R18
This adjustment is made at either 100 (B=100) for the programmed value +0.01
volts on the 135-volt range or 200 volts,
volts on the 270-volt range. 4, Monitor the Phase C output. Adjust A2R15
(C=100) for the programmed value +0.01
volts.
1. Program the 846CM to either 100 volts or 5. Repeat the steps of paragraphs 4.11 and
200 volts, 412,
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~SECTION V — MAINTENANCE

51 GENERAL

This section of the manual contains informa-
tion to assist in troubleshooting the Model
847T Precision Ptogrammable Oscillator, A
table of power supply voltages and 'logic tree'
types of troubleshooting charts, Figures 5-1
through 5-5, are included. A review of the
Theory of Operation contained in Section III
and the calibration and alignment procedures
of Section IV is recommended prior to
attempting to troubleshoot either unit. The
technician will then have a good understand-
ing of the circuit operation which will further
assist in the troubleshooting task.

5.2 REQUIRED TEST EQUIPMENT

The test equipment required to perform the
tests outlined in this section are listed in
Table 5-1. '

53 TEST PROCEDURE

1, Connect the 847T and the power souzces as
shown in Figure 2-1,

2. Remove the oscillator module from the
847T and separate the three circuit boards
for easy access to their test points,

3. Install the extender board and connect the
oscillator module to it.

4. Proceed with the tests of the following
paragraphs.

5.3.1 POWER SUPPLY TEST

Before conducting any tests, verify
continuity of fuse F1l. This can be
checked with an ohmmeter connected
between pins 1 and 3 of connector
AlJl.

1. Apply power to the equipment and program
the 846CM for 000.0 volts and 400.0 Hz,

2. Measure the +15V, =15V and +5V supply
lines. Verify that they are within the
limits shown in Table 5-2.

Adjust any power supply output that is outside
limits. Then proceed with the tests in the fol-
lowing paragraphs.

53.2 CLOCK GENERATOR TEST

Check the clock generator signal with the
oscilloscope at A3TP1l. The clock signal
should be a square wave at 10,2 MHz with an
amplitude of 3 volts or more, peak-to-peak. If
there is no clock signal, refer to the clock
generator troubleshooting chart of Figure 5-3.
If the clock signal is present, but the oscilla-
tor cutput is absent or highly distorted, refer
to the waveform synthesizer troubleshooting

. chart of Figure 5-2.

6.3.3 [INTERFACE CLOCK TEST 4

Check the clock frequency at test point A3TP2.
Verify that it is a 2 MHz +0.1 MHz square
wave,

Table 5-1. Required Test Equipment,

Digital Multimeter
Control Module
Frequency Counter
Calibrated Oscilloscope
GPIB Analyzer

Extender Board Assembly

Calibration accuracy of 0.1% on the 200-volt range

California Instruments Model 846CM

20 MHz, or better, response

20 MHz, or better, response

Model ZT488 or equivalent

California Instruments Part No. 4800-703

Table 5-2. Power Supply Voltage Limits.

TEST
SUPPLY POINT LIMITS
+15V A1TP1 +14.6 to 16.2 VDC
-15V A1TP2 -14.6 to 16.2 VDC
+5V +4.,75 to 5.25 VDC




Operation of the oscillator breaks down to four major functions. Each funcrion has a
separate troubleshooting 'logic tree' type of chart. This chart provides the preliminary
steps to determine which of the four major functions requires further troubleshooting.

START

Program the oscillator for 100.0 Hz
and full scale amplitude of 130
volts,

OK

i

Check for presence of variable TTL
waveform at A3Ul-6,

——BAD——3=

OK

i

Troubleshoot the GPIB system and the
frequency generator (Drawing 4847-
072).

Check for a DC voltage of +4.5 to
+5.5 volts at pin 6 of A3U21,

——BAD—"=

Troubleshoot A3U26, A3U27, A3U28
A3U29 and all related components,

OK.

Monitor the Phase A, Phase B and
Phase C output voltages at the power
source output, Does the voltage agree
with the programmed value?

e N O i

Troubleshoot the Phase A, B and C
servo systems (Drawings 4847-070 and
4847-071).

YES

Troubleshoot the sinewave generator
(Drawings 4847-070 and 4847-071).

Figure 5-1. Troubleshooting Chart I, Preliminary Checks,




START

Connect the ZT488 GPIB analyzer to
the 847T GPIB connector. Assert ATN
on the ZT488,

Is NDAC asserted by the 847T?

s [N O i

YES

Troubleshoot bus transceiver A3U24,
the 2 MHz clock at A3U1l6 pin 31.

Send the LISTEN address selected for
the 847T on A3Sl.

Remove ATN, Does NDAC remain as-
serted by the 847T?

YES

Troubleshoot the 847T address regis-
ters A3U22 and A3U30.

Send frequency and amplitude data to
thC 847T-

Does the oscillator output or the
846CM display agree with the ASCII
data transmitted?

=Y E §e—in=~

GPIB system operation is QK.

NO

¢

(Continued)

Figure 5-2. Troubleshooting Chart II, GPIB System.

5-3




Continued from
previous page

I
NO

Sync and observe the waveform at
A3U9 pin 9, Is there a two-micro-

second pulse whenever DAV is as-
serted by the GPIB coatroller?

YES

Assert IFC followed by ATN and the
:847T listen address, After the unit
‘has been addressed, send the ASCII
'data for 1-1-1-1, Check the data con-
‘tained in registers A3U5, A3U1l,
A3U7 and A3U13. Does the data agree
with that transmitted on the GPIB?

A

NO

e N O i

Troubleshoot A3U16.

Troubleshoot A3US5, A3Ull, A3U7,
A3U13, A3U23, A3U25, A3U1s,
A3U9 and A3U1l0,

YES

A3U3 and A3U1l0.

Troubleshoot A3U18, A3U20,

!

Send ACII character F. Is the
data transferred to A3U18 and

NO

A3Ua07?

YES—=

|y

Send ASCII character A, Is the data

—NO——a|

transferred to A3U17 and A3U19?

Troubleshoot A3U18, A3U20, A3U3
and A3U1l0.

Figure 5-2. Troubleshooting Chart II, GPIB System (Continued).




START

Monitor the waveform at A1TPS/-
A2TP3. Observe any waveform ir-
regularities.

YES

Is waveform sinusoidal?

NO

:

If the sinusoid has a zero crossing
transient, replace A1Q8/A2Ql.

Check the pulse train at A2TP2/-
A1TP6. Time period should be 1/4 the
time of the sinewave period. (Example:
2.5 milliseconds for 100 Hz). Is it

e [\ O it

Troubleshoot A1U7/A2U2, A1U10/-
A2U3, A1U13/A2U4, A1U9/A2U5 and
AlU8/A2Us.

correct?

?

Troubleshoot A1U11/A2U7, A1U12/-
A2U8, Al1U19/A2U9 and AlU14/-
A2U10,

Figure 5-3. Troubleshooting Chart III, Waveform Synthesizer.

=5




START

Check the signal at A3TP1 which
thould have TTL levels with a 10.2

MHz rate.

OK

Program a frequency compatible with
the 847T operating range. Check the
output of A3U1, pin 6, It should have
TTl levels and a variable rate.

OK

:

Troubleshoot A1Ul and the sinewave
clock interboard wiring.

——BAD— Troubleshoot A3Y1l and A3QL

Check the inputs of A3Ul., If an

BAD=—=== input is always low, troubleshoot the

respective rate multiplier,

Figure 5-4, Troubleshooting Chart IV, Frequency Generator.




START

Program 130.0 volts., Measure voltage
at A1TP9, It should be 2,1 to 2.2 volts

Ims,

OK

l

Monitor the waveform at A1TP7, It
should be a negative full wave recti-
fied sinewave with an amplitude of
2,95 to 3.1 volts peak.

|

OK

Monitor the voltage at A1U15-6. It
should be between -2 and -10 volts
DC.

OK

Monitor the voltage at AlU17-1 and
A1U17-7, For normal operation, the:
voltage at A1U17-7 should be about
10% greater than at A1U17-1,

Troubleshoot connections to the
——BAD—= servo input, the power source and the
oscillator output to the power source.
_ Troubleshoot AlU16 and related
—BAD—" omponents.
s Troubleshoot Al1R47, A1R37 and
BAD= A1z3,
Troubleshoot A1U18. Recalibrate the
BAR power source front panel GAIN control.,

OK

Servo system operating normally.

Figure 5-5. Troubleshooting Chart V, Servo System.







SECTION VI — DIAGRAMS

6.1 GENERAL

This section of the manual contains schematic
and mechanical diagrams necessary for the
operation and maintenance of the Model 847T
Control Module., The schematic diagrams
illustrate the circuits while the circuit board
assembly diagrams indicate component loca-
tions,

6.2 REFERENCE DESIGNATORS

Partial reference designators are shown on
schematic diagrams and circuit board assembly
diagrams. Prefix these numbers with assembly
and/or subassembly designations for the com-
plete reference designator. Examples follow:

Assembly /Sub-Assembly

None
Al
A2
A3
A4

Component Component Designator
T1 T1
Ué AlUé6
R44 AZR44
c7 A3C7
Q2 A4Q2
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Figure 6-10. Assembly Diagram, Model 846CM.




'SECTION VIl — REPLACEABLE PARTS

7.1 GENERAL" -

This section contains ordering information
and complete lists of replaceable parts, Parts
are listed by major assembly in alphanumerical
otder of their reference designators, Descrip-
tion, manufacturer's part number, manufactur-
er's code identification number (see Appendix
A for list of manufacturers), and California
Instruments' stock numbers are indicated.

7.2 ORDERING INFORMATION

In otder to provide out customers with prompt
service on replacement parts; please provide the
following information, when applicable, for
each part ordered. ‘

a) Model number and s:e:ialjnumbe: of the in-
strument. T

s ® 5 .

b) California Instruments' part number of the
subassembly where the component is located.

¢) Component reference
VD). o i

designator (see Section

d) Component .descript:iqn. -
¢) Component manufacturer’s mumber and code
identification. T

£) California Instrumé:its’ 3tock number,

All replacement parts -orders should be placed
with California Instruments, Division of Am-
star Technical Products Co., Inc., San Diego,
California, 92111-1266.

7.3 COMPUTER GENERATED PARTS LISTS

The following information is included as an
explanation of the computer formatted pazts
lists columns.

"Seq, No." -- Sequence number; the reference
designator or the component, or (if therze
is no reference designator) the balloon
number (bubble or "find" number) on the
face of the assembly drawing. They are
listed in alphanumerical order.

"Component Item No," -- This is California
Instruments' part number, Please use this
number when ordering spares.

“Enginee:ixig Drawing No." -- This is used for
the follwing:

a) The document/specification number
generated by California Instruments to
control the part.

b) The generic part number (military spec-
ification or industry accepted stan-
dards).

c¢) The primary vendor's catalog part num-~
ber. An asterisk at the end of the
number indicates number is longer than
that shown (contact California Instru-
ments if the full number is required).

"Vendor™ -- This is the FSCM code identifi-
cation (see Appendix A).

"Quan" and "U/M" -- The requirements per
unit of measure such as:
"2 each™; "1 1b."; "4 oz."; or "6 SI"
(square inches).






DAREMT ITEM MO- mOP ASSY,847T-1PH PAGE 1
4847-400-1 EMGR DRAW HNO. 4347-400 REV C 5/16/88
SEQ COMPONENT DESCRIDTION ENGINEERING VENDOR Qm¥ O
NO. ITEM NO. TRUNCATED DRAWING NO.
Al 4847-700-1 PC ASSY,POWER SUPPLY 4847-700 REV H 15067 1.0 EA
A3 4847-702-1 PC ASSY,FREQUENCY PROG 4847-702 REV E 16067 1.0 EA
10 #S11538 SCREW,PMNH,S/S,6-32X1-1/4 MS51957-35 96906 2.0 EA
11 210674 COVER, FRONT 4845-200-7 15067 1.0 EA
12 210690 INSULATOR,PWB 4845-206-7 15067 1.0 EA
13 210691 INSULATOR,P™B 4845-207-7 15067 1.0 EA
§ BB1032 SCREW,PNH,S/S5,6-32X1/2 ME51857=30 858045 2.0 BEAa
16 FS10231 SCREW,PNH,S/S,5-32%7/16 M551957=20 31342 2.0 EA
19 210749 SPACER, #6 X 3/4" ,NYLON 4031 83330 2.0 EA
20 210748 STANDOFF,6-32 X 1",PHEN 8697 83330 2.0 EA
22 BSI013 SCREW,PNH,S/S,4-40X3/8 MS51957-15 96906 3.0 EA
23 FP51072 WASHER,SPLT,S/S, %4 MS35338=135 96906 3.0 EA
24 4847-100-1 DECAL,CALIBRATON 4847-100 15067 1.0 EA
25 4847=101~1 DECAL,FRONT PANEL 4847-101 16067 1.0 EA
26 FsS4007 RUBBER STRIP,ADHESIVE 1/2WIDEX1/8DEEP ,81349 2.0 IN






PARENT ITEM NO. TOP ASSY,847T-3PH PAGE 1
4847-400-3 ENGR DRAW NO. 4847-400 REV C 5/16/88
SEQ COMPONENT DESCRIPTION ENGINEERING VENDOR QTY UM
NO. ITEM NO. TRUNCATED DRAWING NO.
Al 4847-700-1 PC ASSY,POWER SUPPLY 4847-700 REV H 16067 1.0 EA
2 4847-701-1 PC ASSY,AgB SERY0O SEMSE 4847-701 REV B 16067 1.0 EA
A3 4847-702-1 PC ASSY,FREQUENCY PROG 4847-702 REV E 160567 1+0 EAa
10 FS1158 SCREW,PNH,S/5,6-32X1-1/4 MSS51957-35 96906 2.0 EA
11 210674 COVER, FRONT 4845-200-7 160567 1.0 EA
12 210590 INSULATOR, PWB 4345-205-7 15087 1.0 EA
13 210691 INSULATOR, PWB 4845-207-7 150567 1.0 EA
15 P51032 SCREW,PNH,S/5,6-32X1/2 MES51357-30 96306 2.0 EA
16 FS1031 SCREW,PNH,S/S,6-32X7/16 M851957~-29 81349 2.0 EA
19 210749 SPACER, #6 X 3/4" ,NYLON 4031 83330 2.0 EA
20 210748 STANDOFF,6-32 X 1",PHEN 8697 83330 2.0 EA
22 FE1LOL3 SCREW,PNH,S/S,4-40X3/8 M551957-15 96906 3.0 EA
23 FSl072 WASHER,SPLT,S/S, #4 M535338-135 96906 3.0 EA
24 4847-100-1 DECAL,CALIBRATON 4847-100 16067 1.0 EA
25 4847-101-1 DECAL,FRONT PANMEL 4847-101 16067 1.0 EA
26 FsS4007 RUBBER STRIP,ADHESIVE 1/2WIDEX1/8DEEP 81349 2.0 IN






PARENT ITEM NO.

4847-700-1

SEQ
NO.

CR1
£n2
B4
CRr4
CRS
CR8
C5
C6
cy
C8
co
Cl0
Cl1
£12
cl3
Cl4
€15
Cle
C17
€18
cl9
C20
€21
c22
c23
c24
J2
J3
Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
R1
R3
R4
R5
R6
R7
RS
R9
R10
R11
R13

COMPONENT
ITEM NO.

310244
310244
310206
315227
310275
310278
610915
610094
610094
610730
§10956
610916
610916
610050
610916
610916
510620
610475
610094
510094
610094
610796
611056
610094
610094
610094
360346
230057
330285
330285
330284
330319
330319
330289
330288
330308
510076
560484
560484
560484
560484
560484
560484
560484
560484
210053
510151

PC ASSY,POWER SUPPLY

ENGR DRAW NO.

DESCRIPTION
TRUNCATED

DIODE,RECT,3A,200V
DIODE,RECT,3A, 200V
DIODE,ZNR,12V.5W,5%

DIODE, SWNG,75V, .5W,D035
DIODE,SUPPR,34.8VR,500W
DIODE,SUPPR,34,8VR,500%W

CAP,MYLAR, .1UF, 250V
CAP,CER, .01UF,50V
capr,CER, .01U0F,50V
CAP,CER,1000PF,1000V
CAP,MYLAR, .0022UF, 250V
CAP,MYLAR, .10F, 250V
CAP,MYLAR, .1UF, 250V
CAP,MICA,820PF,300V
CAP,MYLAR, .1UF, 250V
CAP,MYLAR, .1UF, 250V
CAP,MICA,250PF,500V
CAP,CER,100PF, 1000V
cAP,CER, .01UF, 50V
CAP,CER, .01UF,50V
caP,CER, .01UF,50V
CAP,TANT,1UF,35V
CAP,AL,3300UF, 16V
CcapP,CER, .01UF,50V
CAP,CER, .01UF,50V
CcAP,CER, .01UF,50V
SOCKET,DIP,18 PIN
SOCKET,DIP,16 PIN
TRANSISTOR,SS,PNP,T0O92
TRANSISTOR,SS,PNP,T092
TRANSISTOR,SS,NPN,T092
TRANSISTOR,FET,N,JFET
TRANSISTOR,FET,N,JFET
TRANSISTOR,SS,NPN,T092
TRANSISTOR, SS,PNP,T092
TRANSISTOR,FET,N,DMOS
RES,CARB,1/4W, 10K OHM
RES,FILM,1/4W,374K,1%
RES,FILM,1/4%W,374K,1%
RES,FILM,1/4W,374K,1%
RES,FILM,1/4W,374K,1%
RES,FILM,1/4W,374K,1%
RES,FILM,1/4W,374K,1%
RES,FILM,1/4W,374K,1%
RES,FILM,1/4W,374K,1%
RES,CARB,1/4W,1X OHM
RES,CARB,1/4W,2.4M OHM

4847-700 REV H

ENGIMEERING
DRAWING NO.

MR502

MR502
1N5242B
1N4148
PSKE43
PSRE43
C280AE/A100X
CK1lo03

CX103

DD102
713A1BB222PK*
C280AE/A100X
C280AE/A100K
CM0O5F821J03
C280AE/A100K
C280AE/A100K
CMO5F251J03
DD101

CX103

CK103

CK103
T362A105M035AS
16T3300
CK103

Cx.103

CK103
IC0-183-58-T
ICO-163-58~T
PN2907A
PN2907A
PN2222A
2N3822
2N3822
PE8050
PE8550
CIC376
RCO7GF103J
RN60C3743F
RN60C3743F
RN60C3743F
RN60C3743F
RN60C3743F
RN60C3743F
RN60C3743F
RN60C3743F
RCO7GF102J
RCO7GF245J

PAGE !

5/16/88
VENDOR QTY UM
04713 1.0 EA
04713 1.0 EA

04713 1.0 E
81349 1.0 EA
24444 1.0 EA
24444 1.0 EA
80031 1.0 EA
715380 1.0 EA
71590 1.0 EA
71580 1.0 EA
80031 1.0 EA
80031 1.0 EA
80031 1.0 EA
81349 1.0 EA
80031 1.0 EA
80031 1.0 EA
81349 1.0 EA
71580 1.0 EA
71390 1.0 EA
71580 1.0 EA
71590 1.0 EA
05387 1.0 EA
30039 1.0 EA
71590 1.0 EA
71580 1.0 EA
71590 1.0 EA
06776 1.0 EA
06776 1.0 EA
07263 1.0 EA
07263 1.0 EA
07263 1.0 EA
81349 1.0 EA
81349 1.0 EA
07263 1.0 EA
07263 1.0 EA
16067 1.0 EA
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA



PARENT ITEM NO.
4847-700-1

PC ASSY,POWER SUPPLY PAGE 2
ENGR DRAW NO. 4847-700 REV H 5/16/88

SEQ COMPONENT DESCRIPTION ENGINEERING VENDOR QTY UM
NO. ITEM NO. TRUNCATED DRAWING NO.
R14 560756 RES,FILM,1/8W,12.1K,1% RMSSC1212F 81349 1.0 EA
R15 560756 RES,FILM,1/8W,12.1K,1% RN35C12]12F 81349 1.0 EA
R16 560756 RES,PILM,17/8%,12 .1%,1% RNS5C1212F 81349 1.0 EA
R17 560760 RES,FILM,1/8W,12.4K,1% RN55C1242F 81349 1.0 EA
R18 560762 RES,FILM,1/8W,10X,1% RN55D1002F 81349 1.0 EA
R19 530068 RES,CARB,1W,47 OHM RC22GF470J 81345 1.0 EA
R20 530004 RES,CARB,1W,68 OHM RC32GF530J 81349 1.0 EA
R21 510021 RES,CARB,1/4%,47 OHM RCO7GF 4700 81249 1.0 EA
R22 560575 RES,FILM,1/8W,33.2K,1% RN55D3322F 81349 1.0 EA
R23 510068 RES,CARB,1/4W,4.7K OHM RCO7GF472J 81349 1.0 EA
R24 510080 RES,CARB,1/4W,15K OHM RCO7GF153J 81349 1.0 EA
B25 510053 RES,CARB,1/4W,1X OHM RCO7GF102J 81349 1.0 EA
R26 560575 RES,FILM,1/8W,33.2K,1% RN55D3322F 81349 1.0 EA
R27 560753 RES,FILM,1/8W,73.2K,1% RN55D7322F 81349 1.0 EA
R28 560788 RES,FILM,1/8W,21K,1% RN55D2102F 81349 1.0 EA
R29 510021 RES,CARB,1/4W,47 OHM RCO7GF470J 81349 1.0 EA
R30 510029 RES,CARB,1/4w,100 OHM RCO7GF101J 81349 1.0 EA
R31 510135 RES,CARB,1/4W,10M OHM RCO7GF106J 81349 1.0 EA
R32 510053 RES,CARB,1/4W,1X OHM RCO7GF102J 81349 1.0 EA
R33 510037 RES,CARB,1/4W,220 OHM RCO7GF221J 81349 1.0 EA
R34 510084 RES,CARB,1/4W,22K OHM RCO7GF223J 81349 1.0 EA
R332 510068 RES,CARB,1/4W,4.7K OHM RCO7GF472J 81349 1.0 EA
R36 510053 RES,CARB,1/4W,1K OHM RCO7GF102J 81349 1.0 EA
R37 560759 RES,FILM,1/8%W,2.37K,1% RN55C2371F 81349 1.0 EA
R38 560747 RES,FILM,1/8W,8.66K,1% RN55D8661F 81349 1.0 EA
R39 510060 RES,CARB,1/4W,2.2K OHM RCO7GF222J 81349 1.0 EA
R40 510084 RES,CARB,1/4W,22K OHM RCO7GF223J 81349 1.0 EA
R41 510076 RES,CARB,1/4W,10K OHM RCO7GF103J 81349 1.0 EA
R43 560762 RES,FILM,1/8W,10K,1% RN55D1002F 81349 1.0 EA
R44 570270 POT,1T,PC,100K 63X104 02111 1.0 EA
R45 570270 POT,1T,PC,100K 63X104 02111 1.0 EA
R46 570270 poT,1T,PC,100K 63X104 02111 1.0 EA
R47 570140 pPOT,MT,PC,2K,1/4W, 20% ET34X202 30983 1.0 EA
R48 570134 POT,MT,PC,500 OHM,1/4W ET34X501 30983 1.0 EA
R49 570134 POT,MT,PC,500 OHM,1/4W ET34X501 30983 1.0 EA
R50 570134 POT,MT,PC,500 OHM,1/4W ET34X501 30983 1.0 EA
R53 510021 RES,CARB,1/4wW, 47 OHM RCO7GF470J 81349 1.0 EA
S1 240494 SWITCH,DIP,2 SECT CTS 206-2 71450 1.0 EA
TP2 FS2046 TERMINAL,QCX CLP,PC,MALE 835 72963 1.0 EA
TP3 FS2046 TERMINAL,QCK CLP,PC,MALE 835 79963 1.0 EA
TP4 FS2045 TERMINAL,QCX CLP,PC,MALE 835 79963 1.0 EA
TP5 FS2046 TERMINAL,QCK CLP,PC,MALE 835 79963 1.0 EA
TP6 FS2046 TERMINAL,QCK CLP,PC,MALE 835 79963 1.0 EA
TP7 FS2046 TERMINAL,QCK CLP,PC,MALE 835 79963 1.0 EA
TP8 FS2046 TERMINAL,QCK CLP,PC,MALE 835 79963 1.0 EA
TP9 FS2046 TERMINAL,QCK CLP,PC,MALE 835 79963 1.0 EA
T1 710338 TRANSFORMER PCl6-1500 08779 1.0 EA



PARENT ITEM NO. PC ASSY,POWER SUPPLY PAGE 3

4847-700-1 ENGR DRAW NO. 4847-700 REV H 5/16/88
SEQ COMPONENT DESCRIPTION ENGINEERING VENDOR JEY. UM
NO. ITEM NO. TRUNCATED DRAWING NO.

Ul 360226 IC,TTL,COUNTER,DEC,DUAL SN74LS390N 81349 1.0 EA
U2 360234 IC,TIMER,DUAL NES556N 18324 1.0 EA
03 30257 IC,TTL, INVERT, SCHMITT, JEX SN74LS14N 81349 1.0 EA
U4 360099 IC,TTL,0OR,2-IN,QUAD SN74LS32N 81349 1.0 EA
U5 360161 IC,TTL,FF,DUAL SN74LS74N 81249 1.0 EA
U6 360353 IC,0P-AMP,FET,QUAD MC34004P 04713 1.0 EA
U7 3560378 IC,TTL,COUNTER,BIN,UP/DN SN74ALS159M 81349 1.0 EA
U8 360239 IC,TTL,EXCL NOR,2-IN,0C SN74LS266N 81349 1.0 EA
U9 360239 IC,TTL,EXCL NOR,2-IN,OC SN74LS256M 81349 1.0 EA

Ul0 360378 IC,TTL,COUNTER,BIN,UP/DN SN74ALS159N 81349 1.0 EA
Ull CIC207-3 IC,TTL,PROM,256X4 CIC207-3 16067 1.0 EA
12 C1c207-2 IC,TTL,PROM,256X4 CIC207-2 16067 1.0 EA
Ul3 360378 IC,TTL,COUNTER,BIN,UP/DN SN74ALS169N 81349 1.0 EA
Ul4 360530 IC,0P-AMP,FET,DUAL UPC812 33297 1.0 EA
UlS 360237 IC,0P-AMP,PREC CA3193E 18722 1.0 EA
Uls 360530 IC,0P-AMP,FET,DUAL UPC812 33297 1.0 EA
Ul7 360530 IC,0P-AMP,FET,DUAL nepegl2 33297 1.0 EA
Ul8 360256 IC,0PTO,MODULATOR CLM51 03911 1.0 EA
Ul9 360265 IC,DAC,8-BIT,.1% DAC-08HN 18324 1.0 EA
U20 360278 IC,REF,+10 CIC738 16067 1.0 EA
VR1 310173 DIODE,ZNR,16V, .5W,5% 1N5246B 04713 1.0 EA
VR2 310173 DIODE,ZNR,16V,.5W,5% 1N5246B 04713 1.0 EA
VR3 310169 DIODE,ZNR,10V, .5W,5% 1N5240B 04713 1.0 EA
VR4 310267 DIODE,SUPPR,16.2VR,600W PSKE20 24444 1.0 EA
VRS 360007 IC,VOLTAGE REG,+5,1A LM309K 27014 1.0 EA
W3 FS5118 WIRE,BUS,AWG 24,QQ-W-343E QQW343S524S2B 81348 1.0 IN
W5 FS5004 WIRE,BU,MIL-W-16878/4 AWG 24,WHT 81349 4.0 IN

W6 FS5004 WIRE,BU,MIL-W-16878/4 AWG 24,WHT 81349 4.0 IN
Z1 360154 RES,ARRAY,SIP, 22K 108A223 01121 1.0 EA
Z2 360232 RES,ARRAY,TFLM,DIP,6.8K 698=3-R6-BK~F 73138 1.0 EA
Z3 360232 RES,ARRAY,TFLM,DIP,6.8K 698-3-R6.8KR-F 73138 1.0 EA
7 4847-750-1 PWB,POWER SUPPLY 4847-750-1 16067 1.0 EA
8 110736 HEATSINK 4845-201-7 16067 1.0 EA
134 230057 SOCKET,DIP,16 PIN L C0=163-=58=T 06776 2.0 EA

126 25039} BUS BAR * B5206-.750-2-T* 295893 3.0 EA
138 FS1030 SCREW,PNH,S/S,6-32X3/8 MS51957-28 96906 2.0 EA
139 FS1073 WASHER, SPLT,S/S, %6 M535338-136 96906 2.0 EA
140 FS1064 NUT,HEX,S/S,6-32 MS35649-264 96906 2.0 EA
142 240294 SOCKET,XSTR,4 PIN,TO5/18 05-3308 83486 1.0 EA
143 120027 DECAL,HIGH VOLTAGE 2X.7" DANGER 16067 1.0 EA
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CR2
CR3
CR4
CRS5
CR5
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ITEM NO.

310206
310206
310227
310227
310159
310169
610094
510475
610050
610915
610620
610916
510796
610796
610094
610094
610094
250388
330308
330284
330284
360241
510053
510084
560788
360232
510021
360232
560747
560575
570140
560759
360232
570140
560759
360232
510053
510068
510053
510068
510037
510068
510080
510037
510068
510080
510053

PC ASSY,A&B SERVO SENSE
ENGR DRAW NO. 4847-701 REV B

DESCRIPTION
TRUNCATED

DIODE,ZNR,12V.5W,5%
DIODE,ZNR,12V.5W,5%

DIODE, SWNG, 75V, .5W,D035
DIODE, SWNG,75V, .5W,D0O35

DIODE,ZNR,10V,.5W,5%
DIODE,ZNR,10V, .5W,5%
CAP,CER, .01UF,50V
caA?,CER,100PF,1000V
CAP,MICA,820PF,300V
CAP,MYLAR, .1UF, 250V
CAP,MICA,250PF,500V
CAP,MYLAR, .1UF, 250V
CAP,TANT, 1UF,35V
CAP,TANT,1UF,35V
CAP,CER,.01UF,50V
CaP,CER, .01UF,50V
CAP,CER, .01UF,50V
CABLE ASSY,RIBBON,7"
TRANSISTOR,FET,N,DMOS
TRANSISTOR,SS,NPN,T092
TRANSISTOR,SS,NPN,T092
RES,ARRAY,DIP,10K
RES,CARB,1/4W,1K OHM
RES,CARB,1/4W,22K OHM

RES,ARRAY,TFLM,DIP,6.8K

RES,CARB,1/4wW,47 OHM

RES,ARRAY,TFLM,DIP,6.8K

RES,FILM,1/8W,8.66K,1%
RES,FILM,1/8W,33.2K,1%
POT,MT,PC,2K,1/4W,20%

RES,FILM,1/8W,2.37K,1%

RES,ARRAY,TFLM,DIP,6.8K

POT,MT,PC,2K,1/4W,20%
RES,FILM,1/8W,2.37K,1%

RES,ARRAY,TFLM,DIP,6.8K

RES,CARB,1/4W,1K OHM
RES,CARB,1/4W,4.7K OHM
RES,CARB,1/4W,1K OHM
RES,CARB,1/4W,4.7K OHM
RES,CARB,1/4W,220 OHM
RES,CARB,1/4W,4.7K OHM
RES,CARB,1/4W,15K OHM
RES,CARB,1/4W,220 OHM
RES,CARB,1/4W,4.7K OHM
RES,CARB,1/4W,15K OHM
RES,CARB,1/4W,1X OHM

ENGINEERING
DRAWING NO.

1M5242B
1NM5242B

1M4148

1N4148

1IN5240B
1N5240B

Cr103

DD101
CMO05F821J03
C280AE/A100K
CMO5F251J03
C280AE/A100K
T362A105M035AS
T362A105M035AS
CK103

CK103

CK103

CAD-18P02-281C*

CIC3756
PN2222A
PN2222A
898~-1-R10K-F
RCO7GF102J
RCO7GF223J
RN55D2102F
698-3-R6.8K-F
RCO7GF470J
698-3-R6 .8K-F
RN55D8661F
RN55D3322F
ET34X202
RN55C2371F
698-3-R6 .8K-F
ET34X202
RN55C2371F
698-3-R6.8K-F
RCO7GF102J
RCO7GF472J
RCO7GF102J
RCO7GF472J3
RCO7GF221J
RCO7GF472J
RCO7GF153J
RCO7GF221J
RCO7GF472J
RCO7GF153J
RCO7GF102J

VENDOR

04713
04713
81349
81349
04713
04713
71290
71590
81349
80031
81349
80031
05397
05397
71590
71590
71590
08261
16067
07263
07263
73138
81349
81349
81349
73138
81349
73138
81349
81349
30983
81349
73138
30983
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81349
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81349
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PARENT ITEM NO. PC ASSY,A&B SERVO SENSE PAGE 2

4847-701-1 ENGR DRAW NO. 4847-701 REV B 5/16/88
SEQ COMPOMNENT DESCRIPTION ENGINEERING VENDOR QTY UM
NO. ITEM NO. TRUNCATED DRAWING NO.

R32 570270 POT,17T,PC,100K 63X104 02111 1.0 EA
R33 510053 RES,CARB,1/4W,1K OHM RCO7GF102J 81349 1.0 EA
R34 570270 poT,1T,PC,100K 63X104 D211l 1.0 EA
R35 360154 RES,ARRAY,SIP,22X 108A223 01121 1.0 EA
R36 510084 RES,CARB,1/4W, 22K OHM RCO7GF223J 81349 1.0 EA
R37 510060 RES,CARB,1/4W,2.2K 0OHM RCOIGR2A22T 81349 1.0 Ea
R38 510021 RES,CARB,1/4W, 47 OHM RCO7GF470J 81349 1.0 EA
R39 510021 RES,CARB,1/4W,47 OHM RCO7GF470J 81349 1.0 EA
R40 510029 RES,CARB,1/4W,100 OHM RCO7GF101J 81349 1.0 EA
R41 510135 RES,CARB,1/4W,10M OHM RCO7GF106J 81349 1.0 EA
R42 510029 RES,CARB,1/4W,100 OHM RCO7GF101J 81349 1.0 EA
R43 510135 RES,CARB,1/4W,10M OHM RCO7GF106J 81349 1.0 EA
TP1 FS2046 TERMINAL,QCK CLP,PC,MALE 835 79963 1.0 EA
TP2 FS2046 TERMINAL,QCK CLP,PC,MALE 835 79963 1.0 EA
TP3 FS2046 TERMINAL,QCX CLP,PC,MALE 835 79963 1.0 EA
TP4 FS2046 TERMINAL,QCK CLP,PC,MALE 835 79963 1.0 EA
TP5 FS2046 TERMINAL,QCX CLP,PC,MALE 835 79963 1.0 EA
TP6 FS2046 TERMINAL,QCK CLP,PC,MALE 835 79963 1.0 EA

Ul 360159 IC,TTL,INVERT,HEX SN74LS04N 81349 1.0 EA
U2 360378 IC,TTL,COUNTER,BIN,UP/DN SN74ALS169N 81349 1.0 EA
U3 360378 I1C,TTL,COUNTER,BIN,UP/DN SN74ALS169N 81349 1.0 EA
U4 360378 IC,TTL,COUNTER,BIN,UP/DN SN74ALS169N 81349 1.0 EA
U5 360239 IC,TTL,EXCL NOR,2-IN,OC SN74LS266N 81349 1.0 EA
U6 360239 IC,TTL,EXCL NOR,2-IN,O0C SN74LS266N 81349 1.0 EA
U7 CIC207-3 IC,TTL,PROM,256X4 CIC207-=3 16067 1.0 EA
U8 CIC207-2 IC,TTL,PROM,256X4 CIC207-2 16067 1.0 EA
U9 360265 IC,DAC,8-BIT,.1% DAC-08HN 18324 1.0 EA

Ul0 360530 IC,OP-AMP,FET,DUAL UPC812 33297 1.0 EA
Ull 360530 IC,0pP-AMP,FET,DUAL UPC812 33297 1.0 EA
U012 360530 IC,0P-AMP,FET,DUAL UuRCcal2 33297 1.0 EA
U13 360530 IC,0P-AMP,FET,DUAL UPC812 33297 1.0 EA
Ul4 360237 IC,0P-AMP,PREC CA3193E 18722 1.0 EA
U1l5 360256 IC,0PTO,MODULATOR CLM51 03911 1.0 EA
Ulé 360530 IC,0P-AMP,FET,DUAL UPC812 33297 1.0 EA
Ul7 360237 IC,0P-AMP,PREC CA3193E 18722 1.0 EA
U18 360256 IC,0PTO,MODULATOR CLM51 03911 1.0 EA
XQ1 240294 SOCKET,XSTR,4 PIN,TO5/18 05-3308 83486 1.0 EA

X7 230057 SOCKET,DIP,16 PIN ICO-163-S8-T 06776 1.0 EA
X8 230057 SOCKET,DIP,16 PIN L1CO=163=58-T 06776 1.0 EA

7 4847-751-1 PWB,PH A&B SERVO SENSE 4847-751-1 16067 1.0 EA
100 210416 FSTNR,CHASSIS,BLOCK 159-BLK 88245 1.0 EA



PARENT ITEM NO.

4847-702-1

SEQ
NO.

CR1
CR8
CR9
cRll
CR11
CR12
CR1s

c2
Cc3
C4
C5
Cée
C7
c8
cY
Gl
Clz2
C13
Cl4
C15
Cle
L0
C18
C19
C20
e21
c22
C23
c24
€25
c27
Jl
J2
L1
Ql
Q2
Q3
Q5
Q6
Q7
Q8
Q9
R1
R2
R3
R4

COMPONENT
ITEM NO.

310062
310062
310062
310227
310227
310227
310227
611088
611089
610475
611091
610094
610094
611089
611092
610750
610094
610730
610094
610730
610730
610730
611093
610094
610094
610094
610094
610094
610475
611089
611089
610750
410316
410277
590005
330245
330284
330285
330245
330284
330284
330284
330295
510068
510100
510037
510076

PC ASSY,FREQUENCY PROG
ENGR DRAW NO. 4347-702 REV E

DESCRIPTION
TRUONCATED

DIODE,RECT,1A,400V,D041
DIODE,RECT,1A,400V,D041
DIODE,RECT,1A,400V,D041
DIODE, SWNG,75V, .5W,D035
DIODE,SWNG,75V, .5W,D035
DIODE, SWNG, 75V, .5W,D035
DIODE, SWNG,75V, .5W,D035
CAP,CER,10PF, 25V
CAP,CER,47PF, 25V
CAP,CER,100PF, 1000V
CAP,CER,22PF, 25V
cap,CER,.01UF,50V
cap,CER, .01UF,50V
CAP,CER,47PF, 25V
CAP,VAR, .3-8.5PF
CAP,TANT,4.7UF,10V
cap,CER, .01UF,50V
CAP,CER,1000PF, 1000V
CcAP,CER, .01UF,50V
cap,CER,1000PF,1000V
CAP,CER,1000PF,1000V
CAP,CER,1000PF,1000V
CAP,AL,1000F,25V
CAP,CER, .01UF,50V
cap,CER, .01UF,50V
cApP,CER, .01U0F,50V
cap,CER, .01UF,50V
cap,CER, .01UF,50V
CAP,CER,100PF,1000V
CAP,CER,47PF, 25V
CAP,CER, 47PF, 25V
CAP,TANT,4.7UF,10V
CONN,PC HDR,60 PIN,90D
CABLE ASSY,RIBBON,7"
INDUCTOR,RF,200UH
TRANSISTOR,FET,N,JFET
TRANSISTOR,SS,NPN,TO92
TRANSISTOR,SS,PNP,T092
TRANSISTOR,FET,N,JFET
TRANSISTOR,SS,NPN,T092
TRANSISTOR,SS,NPN,T092
TRANSISTOR,SS,NPN,T092
TRANSISTOR,SS,NPN,T092
RES,CARB,1/4W,4.7K OHM
RES,CARB,1/4W,100K OHM
RES,CARB,1/4W,220 OHM
RES,CARB,1/4W,10K OHM

EMGINEERING
DRAWING XNO.

1N4004
1N4004
1N4004
1N4148
1N4143
1NM4143
1N41438
CN15C100K
CN15C470XK
DD101
CN15C220J
CX103
CK103
CN15C470K
EF9
T362A475M010AS
CK103
DD102
CK103
DD102
DD102
DD102
SM25VB100MC
CK103
CX103
CK103
CK103
CK103
DD101
CN15C470K
CN15C470K
T362A475M010AS
816-6022-435
5242-007
183799
2N5246
PN2222A
PN2907A
2N5246
PN2222A
PN2222A
PN2222A
2N5210
RCO7GF 4723
RCO7GF104J
RCO7GF221J
RCO7GF103J

VENDOR

81349
81349
81349
81349
81349
81349
81349
71590
71590
71590
T1590
71590

. 71590

71590
18736
083397
71590
71590
74390
71590
71590
71590
57640
71590
71590
71590
71590
71590
71590
715890
71590
05397
08261
08261
99800
81349
07263
07263
81349
07263
07263
07263
81349
81349
81349
81349
81349

PAGE

v

5/16/88

(@]
- » s s (] I | "a
]

[olejololeolololeoloBelojoolefaooleloleoleolaololololeoNolaoleole oo oo oo ool ool o R e N L =)

L[] L] L] L] . L - L] . L - [ ] ] . L]

el el i e e S el e e e T e e S T e e e S N WP U S R T S



PARENT ITEM NO.

4847-702-1

SEQ
NO.

R5
R6
R7
R8
R9
R10
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
S1
TP1
TP2
Ul
U2
U3
U4
Us
uée
u7
U8
U9
Ulo0
Ul1l
U12
Ul3
Ul4
Uls
Uleé

COMPONENT
ITEM NO.

510076
510060
570271
510029
560783
510037
510063
510063
510076
510071
510071
510129
510076
560764
560762
560763
510076
5100289
510100
570138
570134
570134
510076
510076
560762
510068
510076
510076
240500
FS52046
FS2046
360235
360355
360163
360143
360351
360360
360351
360360
360511
CIC206-17
360351
360360
360351
360360
CrClul-13
360259

PC ASSY,FREQUENCY PROG

ENGR DRAW NO.

DESCRIPTION
TRUNCATED

RES,CARB,1/4W, 10K OHM
RES,CARB,1/4W,2.2K OHM
pOT,17,PC, 10X
RES,CARB,1/4W,100 OHM
RES,FILM,1/8W,30.9%,1%
RES,CARB,1/4W,220 OHEM
RES,CARB,1/4W,3.0X 0HM
RES,CARB,1/4W,3.08 OHM
RES,CARB,1/4W,10K OHM
RES,CARB,1/4W,6.2K OHM
RES,CARB,1/4W,6.2K OHM
RES,CARB,1/4W,3.3M OHM
RES,CARB,1/4W,10K OHM
RES,FILM,1/8W,26.1K,1%
RES,FILM,1/8W,10K,1%
RES,FILM,1/8W,324K,1%
RES,CARB,1/4W,10K OHM
RES,CARB,1/4W,100 OHM
RES,CARB,1/4W,100K OHM
POT,MT,PC,100K,1/4,20%
POT ,MT,PC,500 OHM,1l/4W
POT,MT,PC,500 OHM,1/4W
RES,CARB,1/4W,10K OHM
RES,CARB,1/4W,10K OHM
RES,FILM,1/8W,10K,1%
RES,CARB,1/4W,4.7K OHM
RES,CARB,1/4W,10K OHM
RES,CARB,1/4W,10K OHM
SWITCH,DIP,8 SECT, 90D

TERMINAL,QCK CLP,PC,MALE
TERMINAL,QCK CLP,PC,MALE

IC,TTL,NAND, 4-IN,DUAL
IC,MOS,INVERT,HEX,HS

IC,TTL,NAND,3-IN,TRIPLE
IC,MOS,FF,QUAD D
IC,MOS,RATE MULT,BCD
IC,MOS,FF,QUAD D
IC,MOS,RATE MULT,BCD
IC,MOS,FF,HEX
IC,TTL,PROM,32X8
IC,MOS,FF,QUAD D
IC,MOS,RATE MULT,BCD
IC,MOS,FF,QUAD D
IC,MOS,RATE MULT,BCD
IC,TTL,PROM,256X4
IC,MOS, INTERFACE,GPIB

4847-702 REV E

ENGINEERING VENDOR
DRAWING NO.

RCO7GF103J 81349
RCO7GF222J 81349
63X103 B21L1
RCO7GF101J 81349
RN55D3092F 81349
RCO7GF221J 81349
RCO7GF302J 81349
RCO7GF302J 81349
RCO7GF103J 81349
RCO7GF622J 81349
RCO7GF622J 81349
RCO7GF335J 81349
RCO7GF103J 81349
RN55C2612F 81349
RN55D1002F 81349
RN55D3243F 81349
RCO7GF103J 81349
RCO7GF101J 81349
RCO7GF104J 81349
ET34X104 30983
ET34X501 30983
ET34X501 30983
RCO7GF103J 81349
RCO7GF103J 81349
RN55D1002F 81349
RCO7GF472J 81349
RCO7GF103J 81349
RCO7GF103J 81349
BT8 000AS
835 79963
835 79963
SN74LS20N 81349
74HC14N 27014
CD4070BE 18722
SN74LS10N 81349
HEF 4076BP 18324
74HCT167 16067
HEF4076BP 18324
74HCT167 16067
CD74HC174E 18722
CIC206-17 16067
HEF4076BP 18324
74HCT167 16067
HEF4076BP 18324
74HCT167 16067
CIC207-15 16067
HEF 4738 18324

PAGE

2

5/16/88

QTY

. & . »

L] L] L] L] L[ ] L] L] » [ ] L] - - [ ] [

s s & a8 @

L] L] L L] L] L L] - » . . L] L] L[] L] . L] L]

el el el e e e e el el e e e el e e e g S e A e e N S N ) Tl ] T S i i S R R P PR P S
L)
OOOOOOQOOOOOOOOOOODOCJOOOOOQOODOODOQOOODOC}DODODD



PARENT ITEM NO.
4847-702-1

SEQ COMPONENT
NO. ITEM NO.

Ul7 360512
Ul8 360512
Ul9 360512
U20 360512
U21 360237
U22 360258
U022 360176
U24 360176
U25 360176
U26 360240
U27 360240
U28 360265
U29 360265
U30 360258
VR1 310265
X6 230057
X10 230057
X15 230057
X1l6 360186
Y1 250386
Z1 360206
z2 360326
z3 360207
Z4 360207
Z5 360207
Z6 360241
Z7 3601389
Z8 360206
210 360232

3 4847-752-1

4 210416

PC ASSY,FREQUENCY PROG

ENGR DRAW NO.

DESCRIPTION
TRUNCATED

IC,MOS,FF,3-STATE,OCTAL
IC,MOS,FF,3-STATE,OCTAL
IC,MOS,FF,3-STATE,0CTAL
IC,MOS,FF,3-STATE,OCTAL
1C,0P-AMP, PREC
1C,MOS,SHIFT REG,3-BIT
I1C,TTL,TRANSCEIVER,GP13
IC,TTL,TRANSCEIVER,GP1B
IC,TTL,TRANSCEIVER,GP1B
IC,DAC,8-BIT,.19%
IC,DAC,8-BIT,.19%
1C,DAC,8-BIT, .1%
1C,DAC,8-BIT,.1%
IC,MOS,SHIFT REG,8-BIT
IC,VOLTAGE REG,+VAR
SOCKET,DIP,16 PIN
SOCXET,DIP,16 PIN
SOCKET,DIP,16 PIN
SOCXET,DIP,40 PIN
CRYSTAL,10.2M, .005%
RES,ARRAY,SIP, 100K
RES,ARRAY,SIP, 100X
RES,ARRAY,SIP, 10K
RES,ARRAY,SIP, 10K
RES,ARRAY,SIP, 10K
RES,ARRAY,DIP, 10K
RES,ARRAY,SIP, 10K
RES,ARRAY,SIP,100K
RES,ARRAY,TFLM,DIP,6.8K
PWB, FREQUENCY PROG
FSTNR,CHASSIS,BLOCK

4847-702 REV E

ENGINEERING
DRAWINMG NO.

74HC374
74HC374
74HC374
74HC374
CA3193E
CD4014
MC3440P
MC3440°P
MC3440P
DAC-08EN
DAC-08EN
DAC-08HN
DAC-08HN
CD4014

TL 431 CLP
ICO-163-58~T
ICO-163-S8-T
T C0-163~58-T
C85-40-01
HC18 PARALLEL*
108B104
108A104
108B103
108B103
108B103
898-1-F10R-F
108A103
108B104
698-3-R6.8K-F
4847-752-1
159-BLK

PAGE 3
5/16/88
VENDCR QTY UM
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA
81349 1.0 EA
18722 1.0 EA
02335 1.9 EA
04713 1.0 EA
04713 1.0 EA
04713 1.0 EA
18324 1.0 EA
18324 1.0 EA
18324 1.0 EA
18324 1.0 EA
02335 1.0 EA
01295 1.0 EA
06776 1.0 EA
06776 1.0 EA
06776 1.0 EA
01295 1.0 EA
54363 1.0 EA
01121 1.0 EA
73138 1.0 EA
01121 1.0 EA
0ll23 1.0 EA
01121 1.0 EA
73138 1.0 EA
81121 1.0 EA
01121 1.0 EA
73138 1.0 EA
16067 1.0 EA
88245 2.0 EA






PARENT ITEM NO. -
4846-400~-1

TOP ASSY,846CHM
ENGR DRAW NO, 4846-400 REV Cl1

PAGE 1
3/02/87

VENDOR OTY UM

== SEQ COMPONENT -~ DESCRIPTION ENGINEERING
NO. ITEM NO. TRUNCATED DRAWING NO.
Al 4846-700-1 PC ASSY,CONTROL 4846-700 REV E1 16067 1.0 Ea
F1 270079 FUSE,1/4A,250V 212.250 78915 1.0 EA
P2 250203 PWR CORD,115V,18-3,6" 17237 70903 1.0 EA
XF1 240264 FUSE HOLDER,PANEL,1/4" 345-001 75915 1.0 EA
4846-402-1 CABLE ASSY,PARALLEL 4846-402 REV 0 16067 1.0 EA
110739-1 PANEL ,FRONT W/4846-200 . 4846-200-1 16067 1.0 EA
110740-1 ENCLOSURE W/4846-201 4846-201-1 16067 1.0 EA
110741 COVER,TOP 4846-202-7 16067 1.0 EA
210680 POLARIZER 4846-203-7 16067 1.0 BA
210697 INSULATOR ,PWB 4846-204-7 16067 1.0 EA
210650 KNOB,BLK ,CLR SKT *~CL PS-70TSL-2-BLK* 21604 4.0 LA
210677 DECAL ,FRONT PANEL 4845-204-7 16067 1.0 EA
FS1011 ‘SCREW,PNH,S/S,4=-40X1/4 MS51857-13 96906 1.0 EA
FS1014 SCREW,FLH,S/S,4-40X1/4 MS24693-C2 96906 5.0 EA
FS1079 - WASHER,FLAT,S/S,%4 MS15795-804 96906 3.0 2A
FS1066 . NUT ,HEX,S/S,4-40 MS35649-244 96906 5.0 3
210187 NUT ,HEX ,NKL,3/8=-32 1199 83330 4.0 &4
210694 GUIDE ,P¥WB,6" E-600 32559 3.0 =
210693 BRACKET ,ANGLE 741 79963 5.0 EX
210480 STRAIN RELIEF SR=-5L-1 28520 1.0 E&
250359 LUG,RING,SOLDER, %6 809 79963 1.0 A
FS4001 THERMAL CCMPOUND 251 13103 1 OF
FS1072 WASHER,SPLT,S/S,%#4 MS35338-135 96906 5.0 Fx
210695 FSTNR,RVT ,POP,1/8%X.222 AD42ABS 07707 5.0 BA
210474 INSULATOR,RECT ,MICA 4673 91833 1.0 EA
210076 INSULATOR,SHLDR,NYL, #4 NY04-040 08289 1.0 2






PARENT ITEM NO. PC ASSY,CONTROL PAGE L

4846-700-1 ENGR DRAW NO.  4846-700 REV E1 3/02/%7
SEQ COMPONMNENT i DESCRIPTION ENGINEERING VENDOR QTY UM
NO. ITEM NO. TRUNCATED DRAWING NO.
CR1 310062 DIODE,RECT,1A,400V,D041  1N4004 81349 1.0 EA
CR2 310062 ~ DIODE,RECT,1A,400V,DO41  1N4004 81349 1.0 EA
CR3 310267 DIODE,SUPPR,16.2VR,600W P6RE20 24444 1.0 RA
CR4 250352 LAMP ,LED,RED 5082-4850 28480 1.0 EA
CR5 310062 DIODE,RECT,1A,400V,D041  1M4004 81349 1.0 EA
CR6 310129 DIODE,ZNR, 3.3V, .5W,5% 1N5226B 04713 1.0 EA
Cl 611056 CAP,AL,3300UF,16V 16T3300 30039 1.0 BA
C2 610916 CAP,MYLAR, . 1UF,250V C280AE/A100K 80031 1.0 ©A
C4 610802 CAP,TANT, 4.7UF, 25V T362B475M025AS 05397 1.0 &
C5 610094 CAP,CER, .01UF,50V CK103 71590 1.0 *
C6 610094 CAP,CER,.01UF,50V CK103 - 71590 1.0 EA
C7 610798 CAP,TANT,2.2UF, 25V T362B225M025AS 05397 1.0 EA
DS1 230077 DISPLAY,LED,RED,.5,DGTL  HDSP5501 28480 1.0 EA
DS2 230077 ~ DISPLAY,LED,RED,.5,DGTL HDSP5501 28480 1.0 EA
DS3 230077 DISPLAY,LED,RED,.5,DGTL HDSP5501 28480 1.0 FA
DS4 230077 ~ DISPLAY,LED,RED,.5,DGTL HDSP5501 28480 1.0 &
DSS 230077 ~ DISPLAY,LED,RED,.5,DGTL HDSP5501 28480 1.0 E2
DS6 230077 ~ DISPLAY,LED,RED,.5,DGTL  HDSP5501 28480 1.0 E:
DS7 230077 DISPLAY ,LED,RED,.5,DGTL  HDSP5501 28480 1.0 I*
DS8 230077 DISPLAY,LED,RED,.5,DGTL  HDSP5501 28480 1.0 EZ
J1 410312 CONN,RCPT,RECT, 37 SOCKET DCP=-37SAC 71468 1.0 i
P1 410313 CONN,PLUG,RECT,37 PIN DCP37PAC 71468 1.0 E/
Q1 330284 TRANSISTOR,SS,NPN,T092  PN2222A 07263 1.0 ©Z
02 330284 - TRANSISTOR,SS,NPN,T092 PN2222A 07263 1.0 i
03 330284 TRANSISTOR,SS,NPN,T092 PN2222A 07263 1.0 E:
R1 360263 RES,ARRAY,SIP, 1K 1082102 01121 1.0 EA
. R2 360263 ~ RES,ARRAY,SIP,IR 1082102 01121 1.0 EA
“R3 510053 ~ RES,CARB,1/4W,1K OHM RCO7GF102J 81349 1.0 EA
R4 510053 - - RES,CARB,1/4W,1K OHM RCO7CF102J 81349 1.0 EA
RS 510045 - RES,CARB,1/4W,470 OHM RCO7GF471J7 81349 1.0 EA
R6 510076 RES,CARB,1/4W,10K OHM RCO7GF103J 81349 1.0 EA
RS 510084 ~ RES,CARB,1/4W,22K OHM RCO7GF223J 81349 1.0 EA
R9 510076 ~ RES,CARB,1/4W,10K OHM RCO7GF103J 81349 1.0 EA
R10 510037 '~ RES,CARB,1/4W,220 OHM RCO7GF221J 81349 1.0 EA
R11 510053 RES,CARB,1/4W,1K OHM RCO7GF102J 81349 1.0 EA
R12 510053 ~ RES,CARB,1/4W,1K OHM RCO7GF102J 81349 1.0 EA
S1 240477 ' SWITCH,RTRY,10 POS 11975MP/REL-10 82104 1.0 EA
S2 240477 SWITCH,RTRY,10 POS 11975MP/REL-10 82104 1.0 EA
S3 240477 SWITCH,RTRY,10 POS 11975MP/REL-10 82104 1.0 EA
S4 240477 .~ SWITCH,RTRY,10 POS 11975MP/REL-10 82104 1.0 EA
S5 240491 SWITCH,TGL,SPDT 7101P3DOAV20E 08353 1.0 EA
S6 240492 " SWITCH,TGL,SPDT 7105P3D9AV20E 08353 1.0 EA
S7 240492 SWITCE,TGL,SPDT 7105P3D9AV20E 08353 1.0 EA
S8 240491 SWITCH,TGL,SPDT 7101P3DOAV20E 08353 1.0 EA
S9 240495 SWITCH,SLIDE,DPDT 24-441-020 10389 1.0 EA
TP1 250303 TEEMINAL ,MIMIWRAP POST T44 82893 1.0 EA
T1 710339 TRANSFORMER DPC16-1500 08779 1.0 FA



PARENT ITEM NO.

4846-700-1

SEQ
NO.

Ul
U2
U3
v4
U5
813
U7
U8
U9
Ulo0
U1l
Ul2
Ul3
Ul4
Ul5
Ul6
Ul17
uls
Uls
U20
XDS1
XDS2
XDS3
XDS4
XDS5
ADS6
XDS7
XDS8

83

COMPONENT
ITEM NO.

360189
360189
360189
360189
360189
360189
360032
3602289
360229
360229
360229
360229
360229
360229
360229
360257
360257
360257
360257
360267
230074
230074
230074
230074
230074
230074
230074
230074
160325
230057
360260

PC ASSY ,CONTROL

ENGR DRAW MO.

DESCRIPTION
TRUNCATED

IC,TTL,BUFFER,BEX
IC,TTL,BUFFER,HEX
IC,TTL,BUFFER,BEX
IC,TTL,BUFFER,HEX
IC,TTL ,RUFFER,HEX
IC,TTL,BUFFER,HEX
IC,VOLTAGE REG,+5,1A
IC,TTL ,DECODER,LATCH
I1¢,TTL ,DECODER,LATCH
IC,TTL ,DECODER,LATCH
IC,TTL,DECODER,LATCH
I1C,TTL ,DECODER,LATCH
IC,TTL,DECODER,LATCH
I¢,TTL,DECODER,LATCH
IC,TTL,DECODER,LATCH

I1C,TTL,FF,3STATE ,OCTAL
IC¢,TTL,FF,3STATE ,OCTAL
IC,TTL,FF,3STATE ,OCTAL
I¢,TTL,FF,3STATE ,OCTAL
IC,TTL,INVERT,SCHMITT,HEX

SOCKET,DIP,10
SOCKET ,DIP,10
SOCKET,DIP,10
SOCKET ,DIP,10
SOCKET,DIP,10
SOCRET,DIP,10
SOCKET,DIP,10
SOCKET ,DIP,10
PWB ,CONTROL

SOCKET,DIP,16
SOCKET,DIP,20

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

PIN
PIN

4846-700 REV E1

ENGINEERING
DRAWING NO,

SN74LS367N
SN74LS367N
SN74LS367N
SN74LS367N-
SN74LS367N
SN74LS367N -
LM340-5T
9374 .
9374

9374

9374 -0
9374 -1%
9374 .t
9374 = .--
9374 .
SN74LS374N -
SN74LS374N
SN74LS374N
SN74LS374N-
SN74LS14N
10-6823-90"
10-6823-96 -
10-6823=90:
10-6823-90-
10-6823-90
10-6823-90
10-6823-90
10-6823-90
4846-700-7 -
ICO-163-58-T -

IC0-203=-S8-T -

)

PAGE 2

3/02/87

VENDOR QTY UM
81349 1.0 EA
81348 1.0 E2
-81349 1.0 Ez
-81349 1.0 EA
81349 1.0 EZ
81349 1.0 EZ
27014 1.0 EA
07263 1.0 EA
07263 1.0 Ez
07263 1.0 EL
3¢ 07263 1.0 EA
:{*‘97253 1.0 EZ
:--:07263 1.0 EZ
---87263 1.0 EA
---07263 1.0 E2
.. ..81349 1.0 E2
- 81349 1.0 EA
81349 1.0 EA
'81349 1.0 E2
_ 81349 1.0 E2
fi"51167 1.0 EZ
. 51167 1.0 E2
---51167 1.0 EA
----51167 1.0 EA
. .-51167 1.0 E2
51167 1.0 EA
- 51167 1.0 EA
-16067 1.0 EA
06776 14.0 E2
-06776 4.0 EA



(3]
.

MANUAL ADDENDUM

Model 847T-1-3016

GENERAL:

The Model 847T-1-3016 Oscillator is identical to the standard

Model 847T-1-2-2-1 Oscillator except the frequency of operation

is from 15.0 to 999.9 Hz in .1 Hz steps.

SPECIFICATIONS:

The specifications for the Model 847T -1-3016 Oscillator are
identical to the standard model except for the following:

AMPLITUDE PROGRAMMING:
Programming Time: From >0.5 volts to full scale
limited only by response of

associated power source.

From 0 to 0.5 volts >1.0 seconds
to 1% of programmed value.

FREQUENCY PROGRAMMING:
Range: 15.00 to 999.9 Hz in 0.1 Hz steps

THECRY OF OPERATION:

The Model 847T-1-3016 Oscillator has been modified to allow
the freguency to be programmed over the new range.

The low frequency limit is set to 15 Hz by changing the value
of AI1C10 to ,ZZuF.

Intergrator capacitor A1C20 has been increased to 4,7uF for
proper servo operation &t 15 HZ.

The middle frequency range is enabled by removing jumper AlW3
and adding A1WZ.

ADJUSTMENT PROCEDURES:

The adjustment of the Model 847T-1-3016 Oscillator is iden-
tical to the standard unit except for the following:

Frequency Detector Low Limit Adjustment (Refer to paragraph
4.6).

1. Program the Model 847T-1-3016 to 15.00 Hz and 100.0 volts.
2. Adjust AIR45 until the oscillator is inhibited.

3. Retard A1R45 to the point where the output reappears.
Seal A1R45.
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ONE YEAR WARRANTY

CALIFORNIA INSTRUMENTS, Division of Amstar Technical Products Co., Inc.,
warrants each instrument manufactured by them to be free from defects in
material and workmanship for a period of one year from the date of ship-
ment to the original purchaser. Excepted from this warranty are tubes,
fuses, and batteries which carry the warranty of their original manu-
facturer where applicable. CALIFORNIA INSTRUMENTS will service, replace,
or adjust any defective part or parts, free of charge, when the instru-
ment is returned freight prepaid, and when examination reveals that the
fault has not occurred because of misuse, abnormal conditions of opera-
tion, 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 repre-
sentative, giving full details of the difficulty, and including the
model number and serial number. On receipt of this information, service
data or a Return Material Authorization (RMA) number will be given.

Fi1l in RMA No. blank on shipping label attached opposite these instruc-
tions, 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 out-
side the Warranty period will be returned freight collect, F.0.B. CALI-
FORNIA INSTRUMENTS, San Diego, CA. If requested, an estimate of repair
charges will be made before work begins on repairs not covered by the
Warranty. .

DAMAGE IN TRANSIT

The instrument should be tested as soon as it is received. ' If it fails
to operate properly, or is damaged in any way, a claim should be filed
immediately with the carrier. A full report of the damage should be
obtained by the claim agent, and a copy of this report should be for-
warded 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 in-

strument.



