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ELGAR Limited Warranty

Elgar Corporation warrants its products to be free from defects in material and workmanship.
This warranty is effective for one year from the date of shipment of the product to the original
purchaser. Liability of Eigar under this warranty shall exist provided that:

the Buyer exposes the product to normal use and service, and provides normal maintenance
on the product,

Elgar is promptly notified of defects by the Buver and that notification oceurs within the
warranty period,

buyer receives a Return Material Authorization (RMA) from Elgar prior to the return of the
product to Elgar for repair,

buyer returns the defective product in the original, or equivalent, shipping container,

examination of such product by Elgar discloses that in fact a defect in materials and/or
workmanship does exist,

the defects in the product were not caused by improper conditions, misuse or negligence; and

Elgar markings and nameplates have not been ajtered or removed and the equipment has
not been repaired or modified by other than Elgar authorized personnel.

This warranty is exclusive and in lieu of all other warranties, expressed or implied, including, but
not limited to, implied warranties of merchantability and fitness of the product to a particular
purpose. Elgar Corporation, its agents, or representatives, shall in no circumstance be liable for
any direct, indirect, specizl, penal, or consequential loss or damage of any nature resulting from
the malfunction of the product. Remedies under this warranty are expressly imited to repair or
replacement of the product.

CONDITIONS OF WARRANTY

B To return a defective product, contact an Elgar representative or the Elgar factory for an
RMA. Unauthorized returns will not be accepted and will be returned at the shipper’s
expense,

B For Elgar product found to be defective within thirty days of receipt by the original purchaser,
Elgar will absorb all ground freight charges for the repair. Product found to be defective
within the warranty period, but beyond the initial thirty day pericd, should be returned
prepaid to Elgar for repair.

B Normal warranty service is performed by Elgar during the weekday hours of 8 AM to 5 PM
Pacific Time. Warranty repair work requested to be accomplished outside of normal working
hours will be subject to ELGAR nonwarranty service rates.

W Warranty field service is available on an emergency basis, Travel expenses (travel time, per
diem expense, and related air fare) are the responsibility of the customer. A customer
purchase order is required by Elgar prior to scheduling.

B Product fourd, upen inspection by Elgar, to be in specification is subject to an inspection fee
and applicabie freight charges.

B Equipment purchased in the United States carries only a United States warranty for which
repair must be accompiished at the Elgar factory.

ELGAR Corporation
9250 Brown Deer Road, San Diego, Californija 92121
619/450-0085 m 800/73-ELGAR
FAX 619/458-0267 s TELEX 211063 ELSD UR
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SECTION |
CENERAL DESCRIPTION

1-1.  INTRODUCTION

This manual has been prepared for use by systems engineers and by
personnel responsible for the installation, operation and maintenance of the
Series 9012 Plug-in Programmer (PIP),

1-2. GENERAL DESCRIPTION

The Elgar Series 9012 Plug-in Programmer is a solid state, seif con-
tained instrument intended for use in Automatic Test Equipment (ATE) systems.
In response to coded commands via the IEEE-488 Bus, a controlier may take
control of this device and in turn the outputs from the associated Power
Source(s).

1-3.  PHYSICAL DESCRIPTION
The Series 9012 is configured to fit the standard oscillator cavity of all

Elgar Power Sources. Note: It should not be used with the Elgar "C" Series
Power sources due to servo problems.
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TABLE 1-1,

STANDARD

input Power:

Output Signal:

Operating Temperature:

Programming:

.~ Distortion;

FREQUENCY PROGRAMMING

Frequency Range:

(Range Programmable)

Frequency Accuracy:
AMPLITUDE PROGRAMMING

Voltage Ranges:
{Range Programmable)

/ Amplitude Accuracy:

Load Regulation:

Line Regulation:

- Amplitude Temco:
PHASE ANGLE

Phase Angle Accuracy:

Separation:

PERFORMANCE SPECIFICATIONS

1M7VAC, +42VDC and -42VDC from associated
power source.

0 to 2.5VAC into an 800 ohm load (per
phase).

0°C to 50°C,
|IEEE~u88-1978.

Less than 1% within power source range,

45 Hz to 99.99 Hz, in 0.01 Hz steps
45 Hz t0 999.9 Hz, in 0.1 Hz steps
45 Hz to 4095 Hz, in 1 Hz steps.

*0.0013% of programmed value, 0°C to 50°C.

0 to 135 volts in 0.1 volt steps,
0 to 270 volts in 0.1 volt steps.

+0.2% of full scale from 5% of full scale to
full scale.

£0.015% from no load to full load.

$0.015% for a 10% line change within line
range.

$0.025% °C average 0°C to 50°C.

*1° from 45 Hz to 2 kHz., Add 1° per kHz
above 2 kHz.

120° and 240° for three phase.

90° for two phase.
60° for open delta.
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TABLE 1-2
TEST BOARD, SPECIFICATIONS

ALL SPECIFICATIONS ARE FROM 5% F.S, TO F.S. AND FROM 45 Hz to 5 KHz.
ALL TC'S ARE PER DEGREE C AVERAGE FROM ZERO TO 50 DEGREES C.

ALL VOLTAGE AND CURRENT READINGS ARE TRUE RMS.

1. VOLTS F.S. = 300V
RESCLUTION = 0.1 VOLT
ACCURACY = 0.1% F.S. £ 0.1% RDG
TC = 0.01% F.S. * 0.01% RDC PER DEGREE C

2. CURRENT F.S. = 5A, 10A, 20A, 40A.
RESOLUTION = 0.01 AMP
ACCURACY = 1% F.S. + 1% RDG
CREST FACTOR = 3.5 TO 1 MIN
TC = 0.02% F.S. * 0.02% RDG PER DEGREE C

3. POWER F.S. = 500W, 1KW, 2KW, 4KW
RESOLUTION = 1 WATT
ACCURACY = 1% F.S. + 1% RDGC
TC = 0.01% F.S. * 0.02% RDG PER DEGREE C

L, FREQUENCY F.5. = 5 KHz
RESOLUTION = 2 Hz
ACCURACY = 0.12% F.S. & 0.008% RDG
TC = 0.012% F.S. * 0.008% RDG PER DEGREE C
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SECTION I
INSTALLATION

2-1.  GENERAL

This section of the manual contains instructions for pre-installation
inspection and electrical connections,

2-2. PRE-INSTALLATION INSPECTION

1. Inspect the PIP and associated power source for shipping damage
such as dents, scratches or distortion.

2. Remove PIP from oscillator cavity and inspect for damage.
3. Check rear of associated power source for damage to connectors.
2-3. ELECTRICAL CONNECTIONS (see Table 2-1)

1. If a multi-unit system, connect output drives to other power
sources J1 pin 4 with 11 pin 1 as common,

2. Connect sense leads and sense common to load.
NOTE: Do not operate PIP with sense loads disconnected as output
of power source will be approximately 10% above the programmed
value, This may damage equipment connected to the power source
output,

2-4, |EEE-488 INTERFACE CONNECTIONS

Simply connect the GPIB cable to the 24 pin IEEE-488 connector on rear
of associated power source.

2-5,  90° TWO PHASE OPERATION

When the Series 9012 is connected for 90° two phase operation, the drive
for 90° phase is from the C phase output of the PIP.

When two lows of the power sources are connected together then the A

phase is the reference (Zero Angle) and the second power source (driven by
the C phase) is the plus 90° phase.
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2-7.  60° 3 PHASE OPEN DELTA OPERATION

When the Series 9012 is connected for 60° open delta operation, the
drive for the 60° phase is from the C phase output of the PIP,

The two lows of the power sources are connected together and the A
phase is taken across the A phase power source. The C phase is taken across
the C phase {second) power source and the B phase is taken from A phase
High to C phase High.

TABLE 2-1. |EEE-488 INTERFACE INPUT CONNECTIONS

Contact Signal Line
i D101
2 D102
3 D103
L Digy
5 EoI
6 DAV
7 NRFD
8 NDAC
9 IFC
10 SRQ
11 ATN
12 Shield
13 D105
14 D106
15 D197
16 D108
17 REN
18 Cnd (6)
19 Gnd (7)
0 Cnd (8)
21 Gnd (9)
22 Cnd (10)
23 Gnd (11)
24 Logic Com,

Note: Gnd (n) refers to the signal com.
return of the referenced contact.
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TABLE 2-2. JUMPER CONFIGURATIONS

MAIN BOARD

1.

W1 Jumper Adjacent to U4,

This is a clad jumper which must be cut and a jumper installed
in the alternate configuration to activate. This will change the
ZERO command so that zero crossing voltage change will always
occur on the positive going swing of the sine wave and the
PEAK command will no longer cause peak changes but will now
cause zero crossing changes when the sine wave is going in
the negative direction. The jumper must be in the alternate
position to utilize the DROP command.

To change from 120°/240° three phase operation to 60° open
delta. Remove R50, CR16 and CR17.

To ¢hange from 120°/240° three phase operation to 90° two
phase. Remove R50 and change R39 to R38 position. Remove
CR16 and CR17.

MICROPROCESSOR BOARD

1.

The memory expansion jumper is a factory configuration only
and thus is not field changeable,

W1 Jumper (located next to Address Switch) is normally open.
If installed, it causes the microprocessor to recognize DAP
type language in place of ABLE language. On models with test
board, this jumper determines the scaling of the readouts (see
item C below).

PROGRAM SELECTION

1.

PROM program 1200 is used for Model 9012 without test board.

PROM program 1211 is used for single phase 500, 750, or 1000
VA power sources. For 500 VA sources jumper W1 is open.

PROM program 1214 is used for single phase 1750 or 3000 VA
power sources. For 1750 VA sources jumper W1 is open.

PROM program 1231 is used for three phase sources of 500,
750, or 1000 VA per phase. For 500 VA sources jumper W1 is
open.

PROM program 1234 is used for three phase 1750 or 3000 power
sources. For 1750 VA sources jumper W1 is open,
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TABLE 2-3. J1 CONNECTIONS ON REAR OF ASSOCIATED POWER SOURCE
PIN #

Output Common

Bf Output

C8 Output

Ap Output

+5V Relay 50 MA Max
Relay Drive (Range)
Sync Output

Relay Drive (Qutput)
Sense Common

C# Sense High

BP Sense High

AP Sense High

ek
W00~ D U k)

T —Y
[ ey
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SECTION I}
OPERATION

3-1.  INTRODUCTION

This section contains information regarding the preliminary functional
checkout of the Series 9012 as well as programming information.

3-2, |EEE-488-1978 PROGRAMMING

IEEE-488 SUBSETS: SH1, AH1, T6, L4, SR1, RL1, PP, DC1, DTo,

Co.

ABLE SYNTAX:

VOLTS

CURL

FREQ

RNG

RNGF

CLS
OPN
- LOCK
UNLK
ZERO

Prefix for voltage, followed by number in floating point
decimal.

Prefix for current limit, followed by number in floating
point decimal,

Prefix for frequency, followed by number in floating point
decimal,

Prefix for amplitude range, followed by 0 for 135V range
and 1 for 270V range.

Prefix for frequency range, followed by ¢ for 99,99 Hz
range, 1 for 999.9 Hz range, and 2 for 5 kHz range.

Close output relay. If installed in power source.#
Open output relay.#

Disable fault shutdown.

Enable fault shutdown,

Wait for next zero crossing to change voltage and
frequency ., **

**ZERO, PEAK or OVER will clear after each use and must be in the message
string that contains the VOLT or FREQ change.

# If system grounding is not clean, it will become necessary to program the
output voltage to zero prior to sending CLS or OPN.
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3-2 IEEE-488-1978 PROGRAMMING (Continued)

PEAK Wait for next peak of sine wave to change voltage and
frequency, ** '

OVER Inhibits checking of voltage and frequency input limits.
FTTUSE WITH CAUTION!!Y DAMAGE TO ASSOCIATED
POWER SOURCE COULD RESULT!!!

DROP (n) Prefix for Dropout. 1 through 9 cycles may be dropped
out. (See Table 2-2.) ##

OFF Puts output voltage to zero at next zero crossing. May be
reprogrammed or see "ON',

ON 0 If previous command was OFF, returns to original voits,

ON 1 tf previous command was OFF, returns to original volts at
next zero crossing,

ON 2 If previous command was OFF, returns to original volts at
next peak,

NOTE
OFF, ON 0, ON 1, ON 2, DROP (n) and all test
commands are sent as stand-alone messages,
#  Jumper W1 on Main Board must be in the alternate position, If the Test

Board is installed, this will cause the FREQ Test to read 3 Frequency,
If R25 on Test Board is increased to 21K1% then R23 will calibrate the
FREQ Test properly,

TEST FUNCTION COMMANDS

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

W00 I h U W D -

Measure Frequency
Measure A phase voltage.

Measure B phase voltage.
Measure C phase voltage
Measure A phase current,
Measure B phase current,
Measure C phase current.
Measure A phase power in watts,
Measure B phase power in watts,
Measure C phase power in watts.

NOTE

Al "TEST (n)" commands will cause the 9012
to send SRQ and Status Byte 79 when measure-
ment is complete. The controller should then
send the Model 9012 its Talk Address to re-
ceive the results.
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Message separator is a comma and there must be a space between a prefix and
its numbers.

EXAMPLES: 1. "VOLTS 1.15E+2,FREQ 444 ,PEAK" (CR/LF).
{This would set 115 volts at 444 Hz and enter change at next
peak of sine wave.)
2.  "ZERO,VOLTS 88.8" (CR/LF).
(This would leave frequency at previous setting and change
the voltage at the next zero crossing.)
3. "FREQ S000E-1" (CR/LF).
(This would change the freq to 500 Hz and enter data without
waiting for the next peak or zero crossing.,)
SERIAL POLL STATUS BYTES:
64  Servo Error. This can be caused by open servo or overioad, ***

67 Overvoltage Error. This is caused by power source voltage
exceeding programmed value,***

71 A phase current limit reached.***

72 B phase current limit reached.***

73 C phase current limit reached.***

74 Syntax Error. Caused by mistaken entry. Spelling, etc,
75  Command Error. Wrong value sent,

76  Buffer Overflow. Input message exceeded 128 bytes.

78  Test board overioaded.

79  Measurement complete, send Talk Address.

***9012 will shut down output voitage prior to setting SRQ.
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When using CLS and OPN above 130V, the output should be programmed to zero
before OPN or CLS is sent,

A TTL compatible sync pulse, whose falling edge occurs at start of dropout,
appears at pin 7 of the rear panel J1 connector. See Table 2-3.

When using the Drop (n) command, after about 15 milliseconds of drop, there
wiil be some undershoot when returning to the programmed voltage. This will
vary from zero to about 7% after 100 milliseconds of dropout. The undershoot
will completely recover in about 5 line cycles at the programmed frequency,

3-3. DAP INPUT PROCRAMMING

DAP input format is NOT available if the test board is installed. |f the
PROM on the processor is labeled "1200% the DAP input format may be accessed
by installing jumper W1 on processor board. Refer to Table 2-2,

A command message to the PIP consists of a string of ASCII characters
of four decimal/digits having values of 0 through 9 followed by one of three
capital letter characters. The most significant number is sent first followed by
the next most significant, etc. The aiphabetic character following the numbers
identifies the function being commanded and causes it to be stored in the
appropriate storage register.



The identifier letters are:

A = Amplitude
E = Amplitude Alternates
F = Fregquency

All messages must contain four numbers and one letter. For example, a
command of 5.0V amplitude must be sent as 0050A (or E). A typical ENTRY
sequence would be: O0400F1200A. This would set 400 Hz at 120.0VAC. NOTE:
CR, LF or EOI must be sent.

3-4. LISTEN ADDRESS

The "LISTEN" address to which the PIP will respond, is determined by
the positions of the 5-gang, DIP switch mounted on the GPIB Interface board.
The "ON'" position of each switch corresponds to the TRUE state of the
address. The switch is located on the right rear of the GPIB board and is
accessible by loosening the thumb screws holding the PIP in the oscillator
cavity and sliding the PIP about four inches out of the cavity. Simply set the
desired address and return the PIP to the cavity. Table 3-1 contains the
switch settings for various addresses,

3-5. LOCAL CONTROL

The 9012 powers up in focal control with the voltage at zero and the
frequency at 400 Hz in the 5 kHz range. The voltage range initializes in the 0
to 135 volt range.

To enter a value into Voltage, key in four numbers, (the decimal is
understood to be to the left of the last number) and then press # and then 1,
The display will now show the number with decimal indicating what has been
loaded. If the display shows ¢ 75, this indicates that an out-of-range entry
was attempted. Simply enter a proper in-range number and continue,

To enter a new value into Frequency, key in four numbers (the decimal
is understood to be to the right of the four numbers if in the 5 kHz range)
and then press # and then 6., If the display indicates ¢ 75, this indicates that
a frequency below 45 Hz or above 5099 Hz was entered,

To change Voltage Range, key a 1 into the least significant digit and
then press # and then 8. The range will change to the 260 voit range as in-
dicated by the LED to the right of the display. The volitage output will drop
to zero to allow range change and must be reprogrammed to a voltage. To go
back to the 130 volt range, enter a zero into the least significant digit and
press # and then 8,

To change Frequency Range, key a 1 for 999.9 Hz range or a 0 for the
99.99 Hz range into the least significant digit and then press # and then 7. To
return to the 5 kHz range, put a 2 in the least significant digit and press #
and then 7. When going to the 99,99 Hz range the frequency will default to
60.00 Hz and when going to the 999.9 Hz range or the 5 kHz range the fre-
quency will default to 400 Hz.



To close the Output Relay, key a 1 into the least significant digit and
then press §# and then 3. To return to the open relay condition, key a 0 into
the least significant digit and then press # and then 3.

To recall information, press * and then the number of the information to
De recalled. Number 1 recalls voitage, number 6 recalls frequency and number
9 recalls current limit. Other loaded information is available by decimal position
(frequency range) or LED annunciators for CLS and voltage range. Recall of
0, 2,3, 4,7, and 8 leave display in previous condition.

To cause the 9012 to drop a number of line cycles; load the number of
cycles into the least significant digit of the display and the press # and then 2.
2. Note: See reference to W1 Jumper in Section 3-2 :

The following apply only if the Optional Test Board is installed.

To set a current limit, key in four digits (the decimal is understood to
be in between the second and third digits) and then press # and then 9, If
the current limit is all zeros, the function is locked out. NOTE: The current
limit will not shut the oscillator down if the measurement function is in
operation.

To measure the A phase output voitage, Key a 1 into the least signifi-
cant digit and then press # and then 4. The reading will continuously update
until another key is pressed,

To measure other functions, press the appropriate number key and then
press # and then 4, The functions are:

phase voltage.
phase voltage,
phase voltage.
phase current.
phase current,
phase current,
phase wattage.
phase wattage,
phase wattage,
Frequency,

©W e~ U W N
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3-6. FUNCTIONAL CHECKOUT

1. Connect a GPIB controller to the input connector on the rear of the
power source,

2. Set address switch of 9012 to a proper address. (The 9012 is

normally shipped on address 17 decimal.) .

Turn on Power Source.

4. Have GPIB controller send ATTN/ADDRESS with REN true and IFC
false,

5. Have GPIB controlier send "VOLTS 100, FREQ 800" (CR}{(LF).
Output of power source should be 100 voits at 800 Hz,

6. Have GPIB controller send "OFF" (CR)(LF}. Output should drop to
zero.

7. Have GP!B controlier send "ON 1" (CRY(LF). Output should return
to 100 volts at 800 Hz.

il
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8. Open servo loop. Output should drop to zero and 9012 should set
SRQ. Upon Serial Poll, status byte 64 should be returned.

9. Close servo loop and program "VOLTS 1,15E+2". Output should go
to 115 wvolts at 800 Hz.

10. Have controller send ATTN-SDC. Output should drop to zero,

TABLE 3-1. IEEE INTERFACE LISTEN ADDRESS

ASCII IEEE Interface Board Settings
CHARACTER DECIMAL SW5 SW4 SW3 SW2 SW1
Space 0 OFF OFF OFF OFF OFF
! 1 OFF OFF OFF OFF ON
" 2 OFF OFF OFF ON OFF
# 3 OFF OFF OFF ON ON
$ 4 OFF OFF ON OFF OFF
% 5 OFF OFF ON OFF ON
& 6 OFF OFF ON ON OFF
' 7 OFF OFF ON ON ON
( 8 OFF ON OFF OFF OFF
) 9 OFF ON OFF OFF ON
* 10 OFF ON OFF ON OFF
+ n OFF ON OFF ON ON
‘ 12 OFF ON ON OFF OFF
- 13 OFF ON ON OFF ON
. 14 OFF ON ON ON OFF
/ 15 OFF ON ON ON ON
0 16 ON OFF CFF OFF OFF
1 17 ON OFF OFF OFF ON
2 18 ON OFF OFF ON OFF
3 19 ON OFF OFF ON ON
U4 20 CN OFF CN OFF OFF
5 21 ON OFF ON OFF ON
6 22 ON OFF ON CN - QFF
7 23 ON OFF ON ON ON
8 24 ON ON OFF OFF OFF
9 25 ON ON OFF OFF ON
: 26 ON ON OFF ON OFF
; 27 ON ON OFF ON ON
28 ON ON ON OFF OFF
= 29 ON ON ON OFF ON
30 ON ON ON ON OFF

3-7






SECTION 1V
THEORY OF OPERATION

k-1,  INTRODUCTION

This section contains an overall description of the operation of the Plug-
In Programmer Series 9012, as well as the description of each major circuit.
This section should be read prior to attempting troubleshooting or other
maintenance of this equipment,

4-2,  OVERALL THEORY OF OPERATION

When power is applied to the Model 9012 the microprocessor is cleared
and in turn clears all registers to zero except the frequency storage register.
The frequency is initialized at 400Hz.

The stored frequency information is converted to a continuous string of
pulses which is 1024 times the output frequency.

_ The string of frequency pulses is counted down by 1024 and this drives
a PROM which has a sine Look~Up-Table as its program. The sine look up
table drives a Digital to Analog converter (DAC) which produces a sinewave
output. This is filtered and becomes the oscillator output signal.

The stored amplitude information is converted to a DC Programming
voltage by a 12 bit binary DAC which controls the output servo feedback
system and in turn the output amplitude.

In the test mode the sense voltage and the output from a wide-band cur-
rent transformer is taken to the test board where the measurements are made.

4-3.  DETAILED CIRCUIT DESCRIPTION

In the following paragraphs, those circuits which make the 9012 possible
are described in detail. In preparing this text it has been assumed that the
technician is familiar with microprocessors, digital devices, and analog devices
such as operational amplifiers and Digital to Analog Converters. Therefore, the
internal circuitry of these devices is not described in this manual. The
technician -is referred to the manufacturer's publications for this information.

4-3.1 Microprocessor Board Logic

When power is applied, C19 holds U17 pins 13 high for approximately 200
milliseconds. Pin 12 of U17 will go low for this period. This low resets the
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4-3.1 [Continued)

microprocessor, U18 and the GPIB interface, U27 and creates an orderiy
start-up sequence.

After PON resets, the microprocessor, U18 initializes the latch con-
ditions, presets the frequency to 400 Hz, and initializes the CPIA, U27.

The oscillator consisting of U17 pins 1 to 4 is frequency controlled to
10.24 mHz by crystal Y1, The 10.24 mHz is the frequency input required by
rate multipliers U1, U2, U5 and U6. This frequency is divided by 2 in U16
and at U1é pin 5 the 5.12 mHMz is fed to the microprocessor U18,

U28 receives data from the keyboard which is latched by STO K. This
latching is required as the keyboard information is scanned rather than causing
an interrupt. U16 pin 9 stores the information that a keyboard entry was
made. When port B6 (pin 30) of the processor goes low, Ul6 is reset and U328
is enabled. This allows the processor to read the data and reset U16 ready for
the next keyboard entry, :

The display MUX is controlled by output port U22. The port is up-
dated every two milliseconds and puts out BCD 1248 information and MUX 1 and
MUX 2. MUX1 and MUX 2 determine which of the four displays is turned on to
display the BCD data. The decimal line is set high when the appropriate
display is on.

Output port U2 controls frequency range, the function LEDs of the
display and SEL1 and SEL2 fines. The SEL1 and SEL2 control the cutput data.
lines from the test board. -

The output data lines from the test board share input port A of U18
with the keyboard input data. The same port A lines control the operation of
the test board when they are used as output lines,

Digital to Analog Converter (DAC) U7 is a 12 bit DAC that programs the
output voitage amplitude. This device has built in storage latches which are
actuated by pin 17, CR1 is a 6.9V reference which is amplified to -10V at U7
pin 19. The negative output current of the DAC is converted to a voltage and
inverted by U4 pins 1, 2, and 3. This voltage is proportional to the output
voltage and should be 2.5 volts *5% when the voltage is programmed to 100V
output,

Latches U8 and U9 store the frequency data for rate muitipliers U1, U2,
US and U6. The rate muitiplier is a unique device that put out a number of
pulses set by the BCD input for every ten pulses input. They can put out
zero to nine clocks for every ten ciocks in. During the tenth clock period the
down cascade takes place., The outputs of the four rate muitipliers are
NANDED together at U3 pin 6. The output of U3 pin 8 is always 1024 times the
output frequency of the oscillator. This frequency produces 256 steps per
guarter wave,

Memory Map Decoder U24 determines which memory device is active. U23
further breaks this down when the 9012 function latches are addressed.



Address latch U1l4 stores the 8 LSB address bits while U18 sends the
MSB address bit direct via pins 15 through 19,

The Main Program Memory is U19, and U20 is an expansion memory used
only for special applications.

integrated circuit U21 is the Random Access Memory (RAM)} used for
storage of the message strings prior to parsing them.

GPLIA U27, in conjunction with bus transceivers U25 and U26 controls the
actual transfer of data under overall control of the microprocessor U18.
Address switch S1 to S5 is accessed by the microprocessor via U11.

4-3.2 Main Board Logic

The rate clock as generated by the rate multipliers is present on pin 10
of U% which is a 12 bin binary counter. It uses the 8 LSD as counting bits
and Q% and Q10 as control bits. US is continuously counting up and the 8 LSD
bits are each put to one input of an exclusive OR gate, When the count
changes from 255 to 256 the Q9 line changes state as do the 8 LSD bits. The
results are the outputs of the exclusive OR gates is the same but now the
output is counting down.,

The outputs of the exclusive OR gates are sent to sine PROM U18 which
converts the linear stair steps to sine weighted stair steps. As the stair steps
are up/down counting this causes DAC U17 to put out a sine weighted half-
wave of current which is converted to voltage by U3 pins 5, 6, and 7.

Amplifier U2 pins 1, 2, and 3 together with Q6 form an invert/non
invert circuit which inverts every other half-wave and the result is a sine-
wave on its output. Pin 14 of U9 is a square wave at the output frequency so
when it is high it turns on enhancement mode FET Q6. When Q6 is on the am-
plifier is an inverting amplifier and when off is a non-inverting amplifier,

Amplifier U2 pins 5, 6, and 7 and associated components for an active
filter which is cornered at 22.5 kHz. This allow the sine-wave to pass but the
stair steps are filtered out.

Amplifier U7 pins 1, 2, and 3 is a variable gain amplifier with the gain
controlled by output of error amplifier U7, pins 5, 6, and 7.

Error amplifier U7 pins 5, 6, and 7 has one input to its summing
junction from the programming voltage (DAC OUT) from the microprocessor
board. It also has a voltage which is proportional to the servo voltage fed
back from the load. When these are equal and opposite, the error integrator
summing junction is satisfied and the error integrator output will idle at
approximately minus 2V, When the servo senses a drop in voltage due to
increased load, the error integrator output will go more negative and this will
increase the current through the photo diode of Ul. When the diode gets
brighter, the resistance of the photo resistor will drop thus increasing the gain
of variable gain amplifier U7 pins 1, 2, and 3. The increased oscillator output
will thus have compensated for the increased load.

4-3



If the servo is opened or the associated power source is overloaded, the
error integrator will swing to negative saturation. This is sensed by com-
parator U16 and causes the microprocessor to shut down the output of the
oscillator. If the output of the associated power sources goes to a voltage
higher than that programmed, the other section of U16 will sense this and again
the microprocessor will shut down the output.

The B and C phases are generated in much the same manner as the A
phase except the generation PROM is a Cosine program instead of a sine pro-
gram. The Cosine is differentially mixed with the sine in U26 pins 5, 6, and 7
and the output is of equal ampiitude but at 240 degrees. The 240° is differ-
entially mixed with the sine (at 0) and the difference is 120° at U20 pin 7.

The servos and fault detection circuits for B and C phase work in the same
manner as those of the A phase.

4-3.3 Display Board Logic

MUX 1 and MUX 2 from the processor port are converted from 2-line to
4-line data by U3. The 4-line information is fed to U4 which is a source
driver. The source driver turn on the +5V RAW (approximately +8V unregu-
lated) to one of the 4 displays. At the same time the BCD information is
converted to 7 segment data and tries to drive all four displays. Since only
one display has voltage applied, only that one will cdisplay the BCD/7 segment
data.

Keyboard SW1 pulls both a column and a row low when a key is pressed.
The fact a column went low is detected by U5 pins 8 or 9 and is delayed by
R7/C2 to prevent key bounce from double entering the data. The output of US
pin. 4 causes the processor board to latch the column and row information for
tater processing by the microprocessor.

4-3.4 Test Board Logic

The test board consists of signal conditioning, various signal con-
version devices, Analog to Digital Converter (A/D) and input/output control,

The sequence starts when a data byte (DB1 to DB8) is latched into U2
by the SET bit. U2 is an octal latch with the outputs controlling analog
multiplexers U5, U9 and U10.

If all outputs from U2 are high with the exception of pin 5 and pin 6,
then U10 pin 15 to pin 14 is on, applying the attenuated A sense voltage
through U10 pin 6 to pin 7 to buffer amplifier U8 pin 5, The output of U8 is
the input to TRMS converter U15 which in turn is applied to the active filter of
U6 pins 1, 2, and 3 through U5 pin 10 to pin 11. The output of the active
filter is applied to U1 pin 2. The 12 bit successive approximation A/D con-
verter, U1l will convert the A sense voltage to digital information for the
microprocessor to act upon, :

A current measurement is made when the current transformer output is
applied through U10 pin 2 to pin 3, to U11 pin 3, The output of U1 pin 3 is
applied through U10 pin 10 to pin 11 and on to U8 pin 5. Now the path is the
same as for A phase voltage previously described.

by



4-3.4 (Continued)

When A phase wattage is selected, the A phase voltage is applied to pin
6 of multiplier U13 and the A phase current is applied to pin 1 of the same
device, The instantaneous result is coupled through U5 pin 7 to pin 6 and to
the active filter where it joins with the other signal paths. The voitage at pin
6 of the multiplier is the sense voltage divided by 50 so if the input voltage is
110V the pin 6 voitage is 2.2V RMS. the current input is always scaled where
-909 volts out of the CT is equal to 4.545A, 9.09A, 18.18A or 36.36A depending
on model of power source used. This voltage is doubled by U11 pins 1, 2, and
3 and applied to pin 1 of the muitiplier. So if we have 2.2 volts x 1.818 volts
the result will be 4 volts, Thus 4 volits equals fuil scale for any model power
source and the microprocessor program makes the proper manipulations to arrive
at the correct answer based upon the program used,

Frequency to voltage converter Ul4 takes the logic signal that is two
times the output frequency and coverts it to a DC level that is proportional to
frequency. This voitage is coupled through U5 pin 15 to pin 14 where it joins
the common signal path for filtering and conversion to digital.

Monostable muitivibrator U3 is started by the SET signal that stored the
input program. This timer will delay approximately 330 ms before starting the
A to D converter. This delay is to ensure settling the appropriate converter
and the active filter prior to making a measurement,

SEL! input when jow enables U1 to put output data on the Data Bus and
SEL2 determines if it is the low byte or high byte of data,

When SET starts the sequence, it sets the RS latch of Ul causing EXT
INPUT 1 to go high. When Ul completes its conversion, it will cause EXT
INPUT 1 to go low signifying to the microprocessor that data is ready to be
taken,
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SECTION V
MAINTENANCE

5-1.  GENERAL

This section of the manual contains procedures for verification of
performance, disassembly, troubleshooting and calibration of the Plug-In
Programmer Series 9012. The PIP is delivered with all adjustments and
calibrations compieted. Further adjustment should not be required uniess a
malfunction occurs or certain critical parts are replaced,

If the procedures of this section and the circuit description of Section
IV do not provide sufficient information to locate and correct a maifunction, the
assistance of the Elgar Service Department should be requested. Equipment
should not be returned to the Elgar factory without the express authorization of
Eigar Corporation or its appointed representative. Elgar cannot assume respon-
sibility for equipment returned without authorization.

5-2. REQUIRED TEST EQUIPMENT

The equipment required to conduct the performance verification proce-
dures and for troubleshooting is listed in Table 5~1. Substitute equipment may
be employed provided that such equipment meets the accuracy specifications of
the listed equipment,

5-3. DISASSEMBLY

If an extender card is not available, the boards may be accessed for
troubleshooting by the following methods.

1. Remove power source top cover,

2. If trouble is on microprocessor board, troubleshoot from top of
processor board. If trouble is not on processor board, remove
the two screws which are 3/4 of the way to the rear of the
processor board and hinge the processor board up to provide
access to the main board.

5-4 CALIBRATION ADJUSTMENTS
There are only a comparative few adjustments to be made in the Series
9012, These are made at the factory and should not require recalibration

uniess a component has been changed or the power source and oscillator has
been exposed to severe vibration/shock.
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5-4.1

If the 3012 PIP is moved from one type Elgar Power Source to another,
the only adjustment that need be made is step 5,

Main

TABLE 5-1. REQUIRED TEST EQUIPMENT

Diffééential AC Volitmeter Fluke Model 931B or equal
Frequency Counter H.P. Model 5315A or equal
Digital Multimeter Fluke Model 8050A or equal
Oscilloscope Tektronix Model 455 or equal
Distortion Analyzer Krohn-Hite Mode! 6800 or equal
Phase Angle Meter Dranetz Model 331 or equal

Board Calibration

10.

11.

Key in voltage to 100 and frequency to 800.
Monitor A phase output with AC DMM and distortion analyzer,

Adjust THD-HI AP and THD-LO AP for minimum distortion on
distortion analyzer,

if multiphase, monitor B phase output and adjust THD-HI B and C
and THD-LO B and C for minimum distortion on distortion anaiyzer,
Return monitor to A phase,

Open servo leads and adjust A OPEN for 110.0 volts. !f muiti-
phase, repeat for B and C phases.

Close servo and connect a clip lead from output low (white binding
post} to digital common of 9012 (negative end of 4700 uF cap on
main board). Record A phase voltage reading.

Move clip lead from Output Low to Qutput High and adjust A CMR
so reading equals reading recorded in step 6.

If multiphase 9012, repeat steps 6 and 7 for B and C phases.
Remove ciip lead.

Adjust A-FS pot for 100.0 voits output (adjust B-FS and C-FS if
multiphase unit).

Load voltage to 10.0V and adjust A ZERQ for 10.0 volts output.
Repeat for B and C phase if multiphase unit.

Repeat steps 9 and 10 as required to compensate for interaction of
adjustments,



12,

13.

5-4,2 Test

If multiphase unit, set voltage to 100.0. Connect phase meter be-
tween A and B phases. Adjust 240° LO pot for 240.0° phase angie,

tf multiphase set frequency to 2000 (CR)(LF) and adjust Ct1 for
240° phase angle.

Boafd Calibration

10.

11.

12,
13.

14,

15.

16.

17.

18.

19.

Manually program PIP to 120V and 400 Hz.
Measure from TP3 (high) to TP2 {common) with DC voltmeter.
Adjust R8 for +5.000 = 0.001 voits DC.

Change meter to AC 10 volt scale and move high lead from TP3 to
TP1.

Program PIP 1 # 4.
Adjust R30 for 2.4 VAC t 0.005VAC.

Move voitmeter high lead to U10 pin 7 and adjust R37 for 1.2VAC
+ 0.005VAC,

Program PIP voltage to 100 VAC and adjust R44 for 100.0 on PIP

display. { mush Jo 4 g4 P

i
Program PIP voitage to 10.0 VAC and adjust R5( for 010.0 on PIP
display.

Repeat steps 7 and 8 as required to compensate for interaction of
adiustments,

Program PIP voltage to 110.0 volts at 400 Hz and apply a load of
approximately 80% of full load for the associated power source.

Program PIP 4 4 4,
Measure AC voltage (on 1 VAC range) at R33.

Measure AC voltage at U1l pin 1 and adjust R36 for exactly twice
the voltage measured at R33.

Measure actual current to load with a precision ammeter.

Adjust current transformer adjustment until PIP display equals
current measured by precision ammeter.

Remove load from power source and monitor U13 pin 4 with DC
voltmeter. '

Adjust R49 for zero on DC volitmeter.
Reapply load and calculate amps times volts {or use precision voit-

meter) to get watts being drawn by load.
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5-4.2 (Continued)

20,
21,
22,
23,
24,
25.
26.
27,

28,

Program PIP 7 # 4,

Adjust R40 so PIP display equals calculated watts,
Program PIP to zero volts at 50 Hz.

Program PIP 0 # 4,

Adjust R43 for 0050. on PIP display.

Program PIP to 5000 Hz.

Program PIP 0 # 4,

Adjust R23 for 5000, on PIP display.

Repeat steps 22 through 27 as required to compensate for inter-
action of adjustments.

Following steps are for three phase test board only,

29.
30.
31.
32,
33.
34.

35.

36.
37.
38.

39.

40,

41.

Program PIP to 100.0 volts at 400 Hz.
Program PIP 2 4 4,
Adjust R16 for 100.0 on PIP display.
Program PIP 3 & 4,
Adjust R15 for 100.0 on PIP display,
Program PIP to 400 Hz at 110.0 volts,

Apply a load of approximately 80% of full load for the associated
power source.

Monitor phase B current with precision ammeter,
Program 5 ¢ 4,

Adjust B phase current transformer adjustment so that PIP display
equais readout on precision ammeter,

Move precision ammeter to C phase and apply same load as in step
3s5.

Program 6 # 4,

Adjust C phase current transformer adjustment so that PIP display
equals readout on precision ammeter,

End of test board calibration.
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SECTION VI
PARTS LIST

6-1. GENERAL

This section contains a listing of all parts necessary for factory-
authorized repair of the Elgar Plug-In Programmer. Location of parts and
assemblies are given on an assembly drawing accompanying each board sche-
matic. Parts are located on the assembly drawing and correlated on the parts
lists by reference designators,

6-2. SPARE PARTS

. When ordering spare parts, specify part name, part number, manufac-
turer, component value and rating. Where no specific manufacturer or part
number is given, the replacement part should conform to value, rating, and
tolerance as listed. If complete assemblies are desired, order assemblies from
Elgar Corporation 9250 Brown Deer Rd., San Diego, CA 92121, Specify
assembly number, instrument series number and instrument name.
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SECTION VIi
DIAGRAMS

7-1.  GENERAL

This section contains the schematic diagrams for the Series 9012 PIP
Plug-In Programmer. The schematic diagrams should be used to understand the
theory of operation and as an aid in troubleshooting the unit, Reference
designators shown on schematics correspond to reference designators shown in
parts lists where exact component values are given,

7-2. DIACRAMS
Diagrams included in this section are as follows:

Top Assembly, 5809915

Main Board Schematic, 6809907

Main Board Single Phase Assembly Drawing, 5809911
Main Board Three Phase Assembly Drawing, 5809907
Processor Board Schematic, 6809912

Processor Board Assembly Drawing, 5809912

Display Board Assembly Drawing, 5809910

Display Board Schematic, 6809910

Test Board Assembly Drawing, 5809909

Test Board Schematic, 6809909
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MATERIAL
ITEM NO.
B5809915-01
JLEVEL MATERIAL
ITEM NO.
02 5809911-01

REFERENCE DESIG
5809910-01
REFERENCE DESIG
809912-01
REFERENCE DESIG
261014-01
REFERENCE DESIG
?809913-01
REFERENCE DESIG
899~263~09
REFERENCE DESIG
B49-780-5P
REFERENCE DESIG

o2
02
o2
02
- O

Ry

MATERIAL
~ ITEM NO.
5809915~01
WEVEL  MATERIAL
| ITEM NO.
01 842-TIP-30

REFERENCE DESIG
B42-TIP-29
REFERENCE DESIB
?809916~01
REFERENCE DESIG
109-220~PD
REFERENCE DESI®
109-093-8W
REFERENCE DESIG
110AHD4-A2
REFERENCE DESIG
T10CAD4-04
REFERENCE DESIG

201
01
1
{1
G

01

SINGLE LEVEL PARTS LIST

DESCRIPTION

C FINAL ASSY 9012 1PH A

URA1

DESCRIPTION

C MAIN VD ASY 9030-10

A PCB ASSY DISPLAY 9012
F PCA PROC W/OTEST 9012
B FLAT CABLE aSSYy

C FRONT PANEL PIP 9012

RETAINER KIT FERRUL/SCR
REG UA7805UC SV-TOR2

CONTINUE Y OR N :

SINGLE LEVEL PARTS LIST

DESCRIPTION

C FINAL ASSY 9012 1PH A

DESCRIPTION
P TIP30OB B8OV AM/SW T2
N-TIP29B 80V AM/SW T2

A FILTER-POLARIZER 9012
INSULATOR 3323-07FR-56
WASHER SHOULDER

SCREW BINDER HD 2-54XS5/
BCREW #4-40 X 1/4 PH

CONTINUE Y OR N :

UM  LEAD ITEM
TIME  TYPE
EA 10,0 8
ITEM SEG UM
TYPE NO.
A 4 09 EaA
A 4 i1 EA
A 4 12 EA
A & 13  EA
A 4 15 EA
A 4 16 PR
A 4 17 EA
UM LEAD  ITEM
TIME  TYPE
EA 10.0 8
ITEM SE@ UM
TYPE NO.
A 18 EA
A 4 19 EA
A 4 20 EA
A 4 21 EA
A 4 22 EA
A 4 24 EA
A 4 2% EA

L i3

GROSS
REGMT

QTyY
PER

GROSS
REGMT

QTyY
PER

rJ

W W

]

PAGE :






SINGLE LEVEL PARTS LIST

PAGE »
MATERTIAL DESCRIPTION LM LEAD ITEM GROSS
ITEM NO. TIME TYPE REQMT
5809215-01 C FINAL ASSY 9012 1PH A £a 10.0 a8
LEVEL MATERIAL DESCRIPTION ITEM SEQ UM aTy
. ITEM NO. TYPE NO. PER
01 110DA04-14 SCREW 6-32 PPH 7/8 A 4 26  EA 2
; REFERENCE DESIG
C 01 110DHDS-06 SCREW 6-32 SBH 3/8 A 4 27 EA 8
REFERENCE DESIG
01 111DFBO-01 WASHER #6& FIBRE SHLDR A 4 29 EA 4
REFERENCE DESIG
0t S5970080-01 A ASY CABLE GPIB 22%3M2 § 4 30 EA 1
_ REFERENCE DESIG
S 01 109-IEE~-MT STUD MT GPIB PIP 552433 & 4 31 EA 1
' REFERENCE DESIG
01  6809907-01 B SCHEM MaAIN BD 2020 h & 34 EA 1
; REFERENCE DESIG
CO1 0 4680991001 A SCHM-DISPLAY BD 9012 A & a5 EA 1
REFERENCE DESIG
CONTINUE Y OR N ¢ =
SINGLE LEVEL PARTS LIST
HMATERIAIL RDESCRIPTION UM LEAD ITEM GROSS
ITEM NO. TIME TYPE REQMT
J809215~-01 C FINAL ASSY 2012 1PH A EA 10.0 8
LEVEL MATERIAL DESCRIPTION ITEM SEQ Lt QaTy
- ITEM NO. TYPE NO. PER
01  4809912-01 F BCHEM PROCESSOR 9012 A & 36 EA 1

REFERENCE DESIG

END OF REPORT 2
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MATERTAL
‘ ITEM NO.
B09915-02
LEVEL MATERIAL
5 ITEM NO.
02 5809907-01

REFERENCE DESIG
5809%910-01
REFERENCE DESIG
SBO?912-01
REFERENCE DESIG

02 526101401
REFERENCE DESIG
?809913-01
REFERENCE DESIG
899-2463-0%
REFERENCE DESIG
849-780~5P
REFERENCE DESIG

(2

02

02
01

01

MATERIAL
ITEM NO.
L809915-02
LEVEL MATERIAL
ITEH NO.
01 842-TIP-30

REFERENCE DESIG
842-TIP-29%
REFERENCE DESIG
780991601
REFERENCE DESIG
109-220-PD
REFERENCE DESIG
109-093-SW
REFERENCE DESIG
110AHD4~A2
REFERENCE DESIG
1100A04-04
REFERENCE DESIG

L 01
01
01
01
01

- 01

SINGLE LEVEL PARTS LIST

DESCRIPTION
C FIAL ASSY 9012 3PH A

DESCRIPTION

C MAIN BD ASY 9012/9030
A PCB ASSY DISPLAY 9012
E PCA PROC W/OTEST 9012
B FLAT CABLE AS8SY

C FRONT PANEL PIP 9012
RETAINER KIT FERRUL/SCR

REG UAZ805UC aV=-TOZ

UR1
CONTINUE Y OR N =

SINGLE LEVEL PARTS LIST

DESCRIPTION
C FIAL ASSY 9012 3PH A
DESCRIPTION
P TIP30B 80V AM/SW T2
a1
N-TIP29B 80V aM/SW T2
Q2

A FILTER-POLARIZER 9012
INSULATOR 3323-07FR-56
WASHER SHOULDER

SCREW BINDER HD 2-56X5/
SCREW H4-40 X 1/4 PH

CONTINUE Y OR N :

UM LEAD ITEM
TIME TYPE
EA 10.0 8
ITEM SEQ UM
TYPE NO,
A 4 10 EA
A 4 11 EA
A 4 12 EA
A & 13 EA
A 4 15 EA
A 4 16 PR
A 4 17 EA
UM LEAD ITEM
TIME TYPE
EA 10.0 g
ITEM SEQ LM
TYPE NO.
A 4 18 EA
A 4 19 EA
A 4 20 EA
A 4 21 EA
A 4 22 En
A 4 24 EA
A 4 29 EA

GROSBS
REGMT

QTY
PER

GROSS
REGMT

aTy
PER

Ry

3
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MATERIAL
ITEM NO.
 5809915-02
LEVEL MATERIAL
: ITEM NO.
01 110DA04~14

REFERENCE DESIG
1100HOS~06
REFERENCE DESIG
111DF80-01
REFERENCE DESIG
S970080-01
REFERENCE DESIG
T09-1EE-MT
REFERENCE DESIG
4809907 -01
REFERENCE DESIG
680991001
REFERENCE DESIG

01
o4
01
o1
01

01

MATERIAL
: ITEM NO.
w809?15-02

MATERIAL

LEVEL
| ITEM NO.

SINGLE LEVEL PARTS
DESCRIPTION
C FIAL ASSY 9012 3PH &

DESCRIPTION

SCREW 6~32 PPH 7/8
SCREW 6~-32 SBH 3/8

WASHER #é6 FIBRE SHLDR

A ASY CABLE GPIB 2253M2

STUD MT GPIB PIP 552433

B SCHEM MAIN BD 9030
A SCHM-DISPLAY BD 9012

CONTINUE Y OR N

SINGLE LEVEL PARTS

DESCRIPTION

€ FIAL ASSY 9012 3PH A

DESCRIPTION

END OF REPORT

LIST

UM LEAD

TIME

EA 10.0

ITEM SE@
TYPE NO.

A 4 26
A 4 27
4 29
4 30

31

LIsT
UM LEAD
TIME
EA 10.0
ITEM SEQ
TYPE NO.

ITEM
TYPE
8

UM

EA
EA
EA
EA
EA
EA

EA

ITEM
TYPE
g

UM

GROSS
REGMT

QTY
PER

(GROSS
REQMT

QTY
PER

f2

PAGE:






MATERIAL
~ ITEM NO.
 5809915-03

i LEVEL MATERIAL
: ITEM NO.

b2 5809911~01
REFERENCE DESIG
02 S809910-01
REFERENCE DESIG
02 5261014~01
REFERENCE DESIG
02 580%%912-02
REFERENCE DESIG
02 9809913-01
REFERENCE DESIG
01 899-263-0%
REFERENCE DESIG
01 849-780-5P
REFERENCE DESIG

MATERIAL
 ITEM NO.
5809915-03

LEVEL MATERIAL
; ITEM NO.

01 B42-TIP-30
REFERENCE DESIG

S 01 B42-TIP-29
REFERENCE DESIG

S 01 9809916-01
. REFERENCE DESIG

S 01 109-220-PD
REFERENCE DESIG

01 109-093-8W
' REFERENCE DESIG

02  5809909-01
REFERENCE DESIG

01 110AHO4-AD
REFERENCE DESIG

SINGLE LEVEL PARTS LIST

DESCRIPTION UM LEAD ITEM
TINME TYPE
C FINAL ASY 9012 1PH TEST EaA 10.0 8
DESCRIPTION ITEM SEG U
TYPE NO.
C MAIN VD ASY 9030~-10 A 4 09 EA
A PCB ASSY DISPLAY 9012 & 4 11 EA
B FLAT CABLE A88Y A& 13 EA
F PC ASSY PROC W/TEST A 4 14 EA
C FRONT PANEL PIP 9012 A 4 15 EA
RETAINER KIT FERRUL/SCR A 4 16 PR
REG UAZ7805UC SV~TO2 A 4 17 EA
VR
CONTINUE Y OR N & =
SINGLE LEVEL PARTS LIST
DESCRIPTION UM LEAD ITEM
TIME TYPE
C FINAL ASY 9012 1PH TEST Ea 10.0 g
DESCRIPTION ITEM SEQ UM
TYPE NO.
P TIP30B B8OV AM/SW T2 A 4 19 EA
@1
N-TIPIPB 80V AM/SW T2 A 4 19  EA
Q2
A FILTER-POLARIZER 9012 A 4 20 EA
INSULATOR 3323-07FR-56 A 4 21 EA
WASHER SHOULDER A 4 22 EA
D PCB TEST BD 9012 1PH A 4 23 EA
SCREW BINDER HD 2-56X5/ A 4 24 EA

CONTINUE Y OR N &

L]

GROSS
REQMT

aTyY
PER

GROSS
REGMT

QTyY
PER

8
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MATERIAL
ITEM NO,
5809915-03

MATERIAL
ITEM NO.

LEVEL

01 110CA04~04
_ REFERENCE DESIG
01 110DAD4-14
_ REFERENCE DESIG
01 110DHOS-06
: REFERENCE DESIG
01 111DF80-01
_ REFERENCE DESIG
- 01 5970080-01
REFERENCE DESIG
- 01 109~-1EE-MT
REFERENCE DESIG
01 46809907-01
REFERENCE DESIG

MATERIAL
. ITEM NoO.
SB09915-03
LEVEL MATERTAL
ITEM NO.

01 6809910-01

. REFERENCE DESIG

01 4809912-01
REFERENCE DESIG

(01 6809909-01

. REFERENCE DESIG

STUD MT GPIB PIP

SINGLE LLEVEL PARTS

DESCRIPTION

C FINAL ASY 9012 1PH TEST

DESCRIPTION

SCREW #H4-40 X 1/4 PH
SCREW 6-32 PPH 7/8
SCREW 6-32 SBH 3/8

WASHER #& FIBRE SHLDR

B SCHEM MAIN BD 9030

CONTINUE Y OR N

A ASY CABLE GPIB 2253M2

592633

SINGLE LEVEL PARTS LIST

DESCRIPTION

C FINAL ASY 9012 1PH TEST

DESCRIPTION

A SCHM-DISPLAY BD 9012
SCHEM PROCESSOR 9012

B S8CH TEST BD 9012

END OF REPORT

LIST
UM LEAD ITEM
TIME TYPE
EA 10.0 g
ITEM SEQ UM
TYPE NO.
A 4 2% EA
A 4 26 EA
A 4 27 EA
A 4 29 EA
8 4 30 EaA
8 4 31 EA
A b 34 EA
UM LEAD ITEM
TIHE TYPE
EA 10.0 8
ITEM SEQ UM
TYPE NO.
A6 3% Ea&
A 4 36 EA
A b 37 EA

GROSBS
REQMT

ary
PER

GROSS
REGMT

QTY
PER

PAGE &
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MATERIAL
ITEM NO.
S5B09915-04

LEVEL MATERIAL
ITEM NO.

02 5809907-01
. REFERENCE DESIG
02 5809910~01
REFERENCE DESIG
02 5261014~01
REFERENCE DESIO
02  5809912-02
~ REFERENCE DESIG
02 9809913-01
REFERENCE DESIG
01 899-243-09
~ REFERENCE DESIG
01 849-780-5P
REFERENCE DESIG

MATERIAL
- ITEM NO.
5B09915~04

LEVEL MATERIAL
| ITEM NO.

01 842-TIP-30
- REFERENCE DESIG
01 B42-TIP-29
REFERENCE DESIG
81 98099146~01
 REFERENCE DESIG
01 109-220-pPD
REFERENCE DESIG
01 109-093-5W
REFERENCE DESIG
01 110AHD4~42
REFERENCE DESIG
01 110CA04-04
REFERENCE DESIG

SINGLE LEVEL PARTS LIST

QTY
PER

DESCRIPTION UM LEAD ITEM GROSS
TIME TYPE REGMT
C FNL ASY 9012 3PH TEST A EA 10.0 8
DESCRIPTION ITEM SEQ UM
TYPE NO.
C MAIN BD ASY 9012/9030 A 4 10 EA
A PCB ASSY DISPLAY 9012 A 4 11 EA
B FLAT CABLE ASSY A b 13 EA
F PC ASSY PROC W/TEST A 4 14 EA
C FRONT PANEL PIP 9012 A 4 13 EA
RETAINER KIT FERRUL/SCR A 4 16 PR
REG UAZ7805UC aV-TO2 & 4 17 EA
VR

CONTINUE Y OR N 3

23

SINGLE LEVEL PARTS LIST

DESCRIPTION UM  LEAD  ITEM
TIME  TYPE
C FNL ASY 9012 3PH TEST A EA 10.0 8
DESCRIPTION ITEM SE@ UM
TYPE NO.

P TIP30B 80OV AM/SW T2 A 4 18 EA

Q1
N-TIP298 80V AM/SW T2 & 4 19  EA

Q2
A FILTER-POLARIZER 9012 A& 4 20 EA
INSULATOR 3323-07FR-56 A 4 21 EA
WASHER SHOULDER ' A 4 22 EA
SCREW BINDER HD 2-54X5/ A 4 24 EA
SCREW #4~40 X 1/4 PH A 4 25 EA

CONTINUE Y OR N :

[

GROSSY
REGMT

aTy
PER

N

PAGE s

¢






MATERIAL
~ ITEM NO.
580991504
LEVEL MATERIAL
| ITEM NO.

110DAC4~14

- 01
5 REFERENCE DESIG
01 110DHOS-06
: REFERENCE DESIG

- 02 580790902
REFERENCE DESIG

. 01 111DFBO-01
.. REFERENCE DESIG

© 01 5970080-01
REFERENCE DESIG

109-IEE~MT
REFERENCE DESIG

01 480990701
REFERENCE DESIG

O

MATERIAL

- ITEM NO.
S809915-04

LEVEL MATERTAL
: ITEM NO.
01 4680991001

REFERENCE DESIG
01 6809912~01

REFERENCE DESIG
01 468B09909-01

REFERENCE DESIG

SINGLE LEVEL PARTS LIST
DESCRIPTION UM LEAD ITEM
TINME TYPE
C FNL ASY 9012 3PH TEST a EnA 10.0 8
DESCRIPTION ITEM SEQ UM
TYPE NO.
SCREW 4-32 PPH 7/8 A 4 26 EA
SCREW 6-32 SBH 3/8 A 4 27 EA
D PCB TEST BDY012 2/3PH A& 4 28 EA
WASHER #6 FIBRE SHLDR A 4 29 EA
A ABY CABLE GPIB 2253M2 S8 4 30 EA
8TUD MT GPIB PIP 552633 5 4 31 EA
B SCHEM MAIN BD 9030 A & 34 EA
CONTINUE Y OR N = =
SINGLE LEVEL PARTS LIST
DESCRIPTION UM LEAD ITEM
TIME TYPE
C FNL ASY 9012 3PH TEST A EA 10.0 8
DESCRIPTION ITEM SEQ UM
TYPE NO.
A SCHM-DISPLAY BD 9012 & & 3% EA
F SCHEM PROCESSOR 9012 A & 36 EA
B SCH TEST 8D 9012 A b 37 EA

END OF REPORT H

GROSS
REQMT

aTY
PER

18]

GROSS
REGMT

QTyY
PER

PAGE «
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MATERIAL
ITEM NO.
5809911~01

MATERIAL
ITEM NO.

LEVEL.

01 980991101
REFERENCE DESIG
01 823-106-41
{ REFERENCE DESIG
01 B23-334~51
REFERENCE DESIG
01 B24-478-01
- REFERENCE DESIG
01 821-104-CK
: REFERENCE DESIG
- 01 821-102-00
REFERENCE DESIG
. 01 820-102-01
REFERENCE DESIG

MATERTAL
ITEM NO.
5809911 ~-01
LEVEL MATERIAL
| ITEM NO.
01 B20-501-0S

REFERENCE DESIG
01 823-474-64
REFERENCE DESIG
01 B44~-914-XX
REFERENCE DESIG
01 B45-400-4X
 REFERENCE DESIG
01 B43-474-4A
REFERENCE DESIG
01 B49~DIP-16
' REFERENCE DESIG
D1 8461-6MG-3aA
REFERENCE DESIG

SINGLE LEVEL PARTS LIST

DESCRIPTION UM LEAD ITEM
TIME TYPE
€ MAIN VD ASY 9030-10 A EaA 10.0 4

DESCRIPTION ITEM SE@ UM
TYPE NO.
B MAIN BORD 9030 A 4 09 EA
10 20V 196D106X0020J41 A 4 12 EA
C1,19,20
33-25V 1946D336X0025PE4 A 4 13 EA
c2,3,5
4700316V ALUM ELECTROLY A 4 14 EA
-1 DISC 50V CKOSBX104K A 4 15 EA
CAP DISC .O01UF 10% 100 A 4 16 EA
DIP MICA 1000PF 1% 100V A 4 17  EaA

CONTINUE Y OR N :

SINGLE LEVEL PARTS LIST

DESCRIPTION LM LEAD ITEM
- TIME  TYPE
C MAIN VD ASY 9030-10 A EA 10.0 4
DESCRIPTION ITEM SEQ@ UM
TYPE NO.
DIP MICA S00PF S00V 5% A 4 18 EA
»47=35V 196D474X0035HAT A 4 19 EA
TNP14 A 4 23 EA
CR“"275,6"10""{27"4,‘15"18’19,24,25132
IN4DO4 A 4 31 EA
CR3,4,30,31
IN47 444 10 15V ZENER MO A 4 35 EA
DIP SOCKET 1& PIN A 4 39 EA
RELAY REED 3FORM & &4VUDC A 4 41  EA

K1
CONTINUE Y OR N =

SHT 20+6

GROSS
REQMT

aTY
PER

(£ . 4t

-

GROSS
REGMT

ary
PER

14
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MATERIAL
ITEM NO.
S809911-01

MATERIAL
ITEM NO.

LEVEL

01 B33-MPB-HI
REFERENCE DESIG
01 832-p29-07
REFERENCE DESIG
01 835-364-3P
REFERENCE DESIG
01 B42-SD2-13
" REFERENCE DESIG
01  801-3R9-05
' REFERENCE DESIG
D1 B01-104-0%
REFERENCE DESIG
.01 B801-241-05
REFERENCE DESIG

MATERIAL

ITEM NO.
5809911~01
LEVEL  MATERIAL
ITEM NO.

01 8BO1-102-05
REFERENCE DESIG

01 B802-332-05
REFERENCE DESIG

01 BO1-472-05
REFERENCE DESIG

01 813-499-1F
REFERENCE DESIG

01  813-249~1F
REFERENCE DESIG

01 813-976—~1F

- REFERENCE DESIG

01 801-103-05%

~ REFERENCE DESIG

SINGLE LEVEL PARTS LIST

DESCRIPTION UM LEAD ITEM
TIME TYPE
C MAIN VD ASY %030-10 A EA 10.0 4

DESCRIPTION ITEM SE@ UM
TYPE NO.
TRANSISTOR DARLINGTON H & 4 43 EA
o P PN2907 40V AM/SW T A 4 46 EA
N PN3643 30V HF/AM TO%2 A 4 47 EA
QB’9N SD213DE 30V MOSFT 77 &4 4 48 EA
RES 1/74W 3.90HM 5% A 4 91 EA
100 OHM /4 WATT 22X M F A 4 w2 EA
240 OHM 1/74 WATT 24X M F A 4 93 EA
CONTINUE Y OR N = :
SINGLE LEVEL PARTS LIST
DESCRIPTION UM LEAD ITEM
TIME TYPE

C MAIN VD ASY 9030-10 A Ed 10.0 4

DESCRIPTION ITEM SEQ UM
TYPE NO.
1T K OHM 1/4 WATT 2X M F A& 4 854 EA
3.3 K OHM 1/2 WATT 2% M A 4 %5 EA
4.7 K OHM 1/4 WATT 24 M & 4 56 EA
1/78W 14 4.99K RNODC4991 A 4 57 EA
1/78W 11X 2.49K RNLDC2491 A 4 38 EA
R30

1/78W 1% 2.74K RNSOCP761 A 4 59 EA
10 K OHM 174 WATT 24X M A 4 40 EA

R4,26,27,42,44,46,51,90-92
CONTINUE Y OR N

SHT 3ot

GROSS
REQMT

QTY
PER

i

v

nJ

GROSS
REGMT

aTy
PER

)
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597'9/042;

SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION UM LEAD ITEM GROSS
ITEM NO. TIME TYPE REQMT
5809911-01 C MAIN VD ASY 9030~-10 A EA 10.0 4
LEVEL MATERIAL DESCRIPTION ITEM SEG UM QTY
ITEM NO. TYPE NO. PER
01 801-153-05 13 K OHM 1/4 WATT 24X M A 4 62 EA 1
REFERENCE DESIG ‘
01 801-333-05 33 K OHM 11/4 WATT 24X M A 4 63 E#é 3
REFERENCE DESIG
01 818-3%90-3& RES MISC 1/2W 14 390K A 4 &4 EA o
REFERENCE DESIG ‘
01 B801-514-03 @10 K OHM 1/74 WATT 2% M A 4 635 EA 3
REFERENCE DESIG
01 BO1~-105-09 T M OHM 1/4 UWATT 2X M F A 4 66 EA 1
REFERENCE DESIG
01 801-332-05 3.3 K OHM 1/4 WATT 24 M A 4 &7 EA 1
REFERENCE DESIG
01 801-473-0% 47 K OHM 174 WATT 2X M A 4 468 EA 1

REFERENCE DESIGB Ré4&2
CONTINUE Y OR N 2

SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION UM LEAD ITEM GROSS
 ITEM NO. TIME  TYPE REQMT
S580991 101 C MAIN VD ASY 9030~10 A EA 10.0 4
LEVEL MATERIAL DESCRIPTION ITEM SE& UM QrTyY

ITEM NO. TYPE NO. PER
01 B819-501-43 63P501 SOOR SPECTROL TR A 4 4% EA 2
REFERENCE DESIG
01 819-102-32 POT 1K 25TURN PC MNT A 4 70 EA 1
. REFERENCE DESIG
01 819-502-54 POT SK 10T  &4W502 A 4 71 EA 1

REFERENCE DESIG
01 819-104~63 43P104 100K SPECTROL TR A 4 72 EA 2

REFERENCE DESIG

01 818-103-DR 698~3~10KF 10K DIP BECK A 4 7% EA 2

REFERENCE DESIG :

‘01 B49-CLM-51 OPTO-CLMSA PHOTO-MOD A 4 78 EA 1
. REFERENCE DESIG
01  849-TLO-72 LIN TLOZ2CP  2XFET-AM A 4 79 EA 5

REFERENCE DESIG
' CONTINUE Y OR N :






SHTSsF ()

SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION UM LEAD ITEM GROSS
ITEM NO. ’ TIME TYPE REGMT
3809911-01 € MAIN VD ASY 9030-10 A EaA 10.0 4
 LEVEL MATERIAL DESCRIPTION ITEM SEQ U QTY
ITEM NO. TYPE NO. PER
01 B849-HB6-XX HCMOS 74HCBé 4X2 XOR A 4 81 EA 3
REFERENCE DESIG
01 849-H40-40 HOMOS 74HC 4040 12BITBIN & 4 82 EA 1
REFERENCE DESIG
01  849-N50-08 CONV DACOSE BBIT DAC A 4 83 EA 1
REFERENCE DESIG
01 B849-5A2-5D PROM TBP2BL22N SIN-LOOK A 4 B4 EA 1
REFERENCE DESIG
01 B850-8T5-14 5TS5-16 PCB XFMR SIGNAL A 4 86 EA 1
REFERENCE DESIG
01 109-956-9B STNDOFF~SWAGE 1.38746-32 A 4 88 EA N

REFERENCE DESIG

END OF REPORT

an
L]






e

L

9

9

»

)

: « . |z

TS T & TG NEW OEOE/ 2/0b ] v

SNUVWIH NOILJIHOS3A ATEWISSY 80ji0]90j90]j¥0j€0j20]i0] -on

Lygr& i&\/ e BN L9t (v 23 X o
Ly | e 6Le9 N7 x| d
nnad 7 &IOS EE 2Y ON3 | R
Jiva QIAOUADY | TDOIHO | yaiaveo NOILdIND83Q g0 hwo”.o%%<ﬂun>a%oﬂ0 kO .>m.;
SNOISIAIY
I Nﬂ(/ﬂ
auvgl W @3I%DIHD
58 -C- 4 ival fﬂwZiO A9 NMYHa

U ~.aiﬁ,_lw_|W|.h:m 1 ww.y“_%\m\ﬁ_ﬁ: _mw M\A_W_Wﬂv\_ “Qw:v\_ﬁm%_ _\S\G}&\_ q__Q_I_N_Q.m_m_QgJ
_ ‘A3y] T 40T ks 311}

_ON tHVd ASSY]







MATERIAL.
ITEM NO.
280990701

MATERIAL
ITEM NO.

LEVEL

01 9809907-01
REFERENCE DESIG
01 820-102-01
. REFERENCE DESIG
01 820-501-05
. REFERENCE DESIG
01 B20-391-05
. REFERENCE DESIG
01  821-102-00
' REFERENCE DESIG
01 821-104-CK
REFERENCE DESIG
D1 823-106-41
REFERENCE DESIG

MATERIAL
ITEM NO.
3809907-01

MATERIAL
ITEM NO.

JEVEL

01 823-336~-51
' REFERENCE DESIG
01 B23-474-41
REFERENCE DESIG
01 B824-478-01
REFERENCE DESIG
01 B828-141-15
REFERENCE DESIG
01 B43-474-44
REFERENCE DESIG
01  845-400-4X
REFERENCE DESIG
01 B44~-914-XX
REFERENCE DESIG

SINGLE LEVEL PARTS LIST

DESCRIPTION

C MAIN BD ASY 9012/9030 A

DESCRIPTION

B MAIN BOARD 9030

DIP MICA 1000PF 1% 100V

€13,14

DIP MICA S00PF 500V 5%

€15

DIP MICA 390PF 300V 5%

c12

CAP DISC .0O1UF 10% 100

£9,C10

-1 DISC S0V CKOSBX104K

Cé.8

10 20V 196D106X0020JA1

€1,19,20

CONTINUE Y OR N

UM LEAD  ITEM
TIME  TYPE
EA  10.0 4

ITEM SE@ um

TYPE NO.
A 4 09 EaA
A 4 13 EA
A 4 14 EA
A 4 15 EA
A 4 16 EA
A 4 17 EA
A 4 18 EA

SINGLE LEVEL PARTS LIST

DESCRIPTION

C MAIN BD ASY 9012/9030 A

DESCRIPTION

33-23V 196D336X0025PE4

£2,3,5

« 4735V 1946D474X0035HA

C16,17,18

4700016V ALUM ELECTROLY

C4

CAP VAR 14-115PF GZC121

C11

TN47 447 1W 15V ZENER MO

CR7.8

IN4004
CR3,4,30,31

ING14
CR1F2’5’611D"29f32

CONTINUE Y OR N

UM LEAD  ITEM
TIME  TYPE
EA 10,0 4
ITEM SEQ UM
TYPE NO.
A 4 19 EA
A 4 20 EA
A 4 21 EA
A 4 22 EaA
A 4 25 EA
A 4 27 EA
A 4 28 EA

SHT 264

GROSS
REQMT

QTY
PER

P}

)

W n

GROSSH
REGMT

aTY
PER






se7 304 {
SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION UM LEAD ITEM GROSS
ITEM NO,. TIME TYPE REGMT
: S8OYP07~01 C MAIN BD ASY 2012/%030 A EA 10.0 4
LEVEL MATERIAL DESCRIPTION ITEM SE@ UM QTY
ITEM NO. TYPE NO. PER
01 849-DIP-16 DIP SOCKET 16 PIN A 4 34 EA 1
REFERENCE DESIG J2 '
01 8461-6MG-3A RELAY REED 3FORM A 4VUDC A 4 38 EA 1
REFERENCE DESIG K1
01 833-MPB-HI TRANSISTOR DARLINGTON H & 4 39 Ea 1
REFERENCE DESIG @11
01 g32-P29-07 P PN29OQ7 40V AM/SH T A 4 40 EA 2
REFERENCE DESIG 67,10
01 835-364-3P N PN3643 30V HF/AM TO092 A 4 41 EA 2
REFERENCE DESIG @8,9
01  842-5D2-13 N SD213DE 30V MOSFT T7 A 4 42 EA P
REFERENCE DESIG Q5,6 ‘
01 801-101-05 100 OHM 1/4 WATT 2X M F A 4 43 EA 4

REFERENCE DESIG R1,60,72,80
CONTINUE Y OR N =& :

SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION um LEAD ITEM GROSS
ITEM NO. ‘ : TIME TYPE REGQGMT
- 380990701 C MAIN BD ASY 9012/9030 A EA 10.0 4
LEVEL MATERIAL DESCRIPTION ITEM SE@ UM QTY
ITEM NO. TYPE NO. PER
- 01 801-102-08 1 K OHM 1/4 WATY 2X M F A 4 44 EA é
REFERENCE DESIG R13,16,45,73,74,75
01 801-103-05 10 K OHM 1/4 WATT 24X M A 4 46 EaA 1
REFERENCE DESIG R4,17,26,27,42,44,46,51,90~92
01 801-105-08 1T M OHM 174 WATT 22X M F A 4 48 EA 2
; REFERENCE DESIG R18,24
- 0t 801-153-0% 15 K OMM 1/4 WATT 2X M A 4 49 EA 3
REFERENCE DESIG RSS5,57,58
01 801-241-05 240 OHM 1/4 WATT 2X M F A 4 50 EA 1
: REFERENCE DESIG R4V
01 B801-3R9~05 RES 1/4W 3.90HM 5% A 4 91 EA b
REFERENCE DESIG R2,3
- 01 B01-332-05 3.3 K OHM 1/4 WATT 22X M A 4 g2 EA 3

REFERENCE DESIG R56,59,41 | )
"CONTINUE Y OR N : '






MATER AL
ITEM NO.
5809907-01

MATERIAL
ITEM NO.

LEVEL

01 801-333-0%
REFERENCE DESIG
801-472-05
REFERENCE DESIG
801-514-05
REFERENCE DESIG
802~332-03
REFERENCE DESIG
B13-475-1F
REFERENCE DESIG
813-499-1F
REFERENCE DESIG

01 B13-249~1F
' REFERENCE DESIG

?01
.01
éDﬂ
.01

=01

MATERIAL
ITTEM NO.
580990701
-EVEL MATERIAL
ITEM NO.
01 813-9746-1F
REFERENCE DESIG
814-100-3C
REFERENCE DESIG
814-500-2¢C
REFERENCE DESISG
814~-732-2C
REFERENCE DESIG
801-473-05
REFERENCE DESIG
818-3%0~3¢€
REFERENCE DESIG
819-102-32
REFERENCE DESIG

01
‘01
01
01
o1

01

SINGLE LEVEL PARTS LIST

DESCRIPTION Um LEAD ITEM
TIME TYPE
C MAIN BD aASY 9012/9030 A EA 10.0 4
DESCRIPTION ITEM SEQ UM
TYPE NO.
33 K OHM 1/4 WATT 2X M A 4 353 EA
R21,35, 40
4.7 K OHM 1/4 WATT 2% M A 4 4 EA
R43
510 K OHM 1/4 WATT 24X M & 4 55 EA
R36,37,66,68,70
3.3 K OHM 1/2 WATT 24X M A 4 96 EA
R8,9
1/8W 1% 4.75KR RN&OC47S A 4 97 EA
R14
1/78W 1% 4.99K RNODC4APP1T A 4 a8  EA
R12,22,23
1/78W 1X 2.49K RNGOC24%91 A 4 29 EA
R30,33,53
CONTINUE Y OR N & =
SINGLE LEVEL PARTS LIST
DESCRIPTION UM LEAD ITEM
TIME TYPE
C MAIN BD ASY 9012/9030 A EA 10.0 4
DESCRIPTION ITEM SE@ UmM
TYPE NO.
1/78W 1% P.76K RNOOCI761 A 4 60 EA
R79,81,83
1/8W .25% 100KR RN&OC10 & 4 41  EA
R41, 4%
1/78W 25X SOKR RN&OCS00 Ao 4 62 EA
R3%9,48,50,52
178W .23% 73.2KRN&OC732 A 4 63 EA
R34
47 K OHM 174 WATT 2% M A 4 44 EA
R&2
RES MISC 1/2W 11X 390K A 4 71  EA
RB4-89
POT 1K 25TURN PC MNT A 4 73 EaA
R&7,6%9,71 -

CONTINUE Y OR N

SHT < of ¢

GROSS
REQGMT

QTY
PER

GROSS
REQMT

QTY
PER

&

18

P2






MATERIAL
ITEM NO.
3809907 ~01

MATERIAL
ITEM NO.

LEVEL

01 819-104-63
REFERENCE DESIG
01 B19-501-43
. REFERENCE DESIG
01 B819-502-64
REFERENCE DESIG
01 880-STS5-16
. REFERENCE DESIG
01 109-954-9B
. REFERENCE DESIG
01 849-CLM-51
" REFERENCE DESIG
01 849~CA2-5D
 REFERENCE DESIG

MATERIAL
ITEM NO.
280990701

MATERTIAL.
ITEM NO.

;EUEL

01 849-8A2-5D
REFERENCE DESIG

01  849-HB6~XX
REFERENCE DESIG

01 849-H40-~40
REFERENCE DESIG

01 849-N50-08

. REFERENCE DESIG

01 B49-TLO-72
REFERENCE DESIG

01 818-103-DR

' REFERENCE DESIG

BINGLE LEVEL PARTS LIST

DESCRIPTION UM LEAD ITEM
TIME TYPE
C MAIN BD ASY 9012/9030 A EnA 10.0 4

DESCRIPTION ITEM SE@Q UM
TYPE NO.
63P104 100K SPECTROL TR A 4 74 EA

R19,25,43,64,45

63P501 SOOR SPECTROL TR A 4 749 EA
R15,28,32,76,77,78
POT 5K 10T 64WS02 A 4 77 EA
R29,31,54
5T5-16 PCB XFMR SIGNAL A 4 82 EA
T
STNDOFF-SWAGE 1.38"4-32 A 4 Bé EA
OPTO~CLME1 PHOTO-MOD A 4 ?1 EA
U1,10,19%9
PROM-TBP2BL22N-COS-LOOK A 4 72 EA
uz28
CONTINUE Y OR N 1 =
SINGLE LEVEL PARTS LIST
DESCRIPTION UM LEaAD ITEM
TIME TYPE
C MAIN BD ASY 9012/9030 4 EA 10.0 4

DESCRIPTION ITEM SBEQ UnM
TYPE NO.

PROM TBP2BL22N SIN-LOOK A 4 ?3 EA
u1g

HCMOS 74HCB6 4X2 XOR A 4 24 EA
U4,11,12

HCMOS 74HC4040 12BITBIN A 4 95 EA
ue

CONV DACOSE 8BIT DAC A 4 P4 EA
Utz,27

LIN TLOZ2CP 2XFET-AM A 4 97 Ea
u2,3,3,7,13,15,16,20,22,23,25,26 :

698-3~10KF 10K DIP BECK A 4 100 Ea

Ué,8,14,21,24

END OF REPORT 2 ' T

SHT S of &

GROSS
REGMT

QTy
PER

GROSS
REQMT

ary
PER
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MATER 1AL
ITEM NO.
BE09912-01
LEVEL MATER TAL
ITEM NO.
01 B28-10X-70

REFERENCE DESIG
g20-220-0%
REFERENCE DESIG
820-470-0%
REFERENCE DESIG
821-104~CK
REFERENCE DESIG
B23-106-41
REFERENCE DESIG
82033003
REFERENCE DESIG
82310541
REFERENCE DESIG

01
01
01
01
01

RN

MATER IAL
TTEM NO.
5809912-01
LEVEL MATERIAL
: ITEM NO.
01 B49-DIP-8X

REFERENCE DESIG
B48-LM3-29
REFERENCE DESIG
BA4Y-DIPF~20
REFERENCE DESIG
§49-DIP-16
REFERENCE DESIG
SP70007-02
REFERENCE DESIS
B49-DIP-24
REFERENCE DESIG
B4P-DIP-40
REFERENCE DESIG

01
0
0
041
01

1

SHT. 3 oF /0

SINGLE LEVEL PARTS LIST

DESCRIPTION
G PCA PROC W/0TEST 2012 A
DESCRIPTION

CAP MISC-VAR 8-80PF
A

DIP MICA 22PF 500V 5%
cz

DIP MICA 47PF 500V 5%
C4

-1 DISC S50V CKOEBX104K
C3,05,010~18

10 20V 194D1086X0020JA1
£é,8,9,20

DIP MICA 33PF 300V SX
c7

1-38V 196D105X035 041
£19

CONTINUE Y OR N =

SINGLE LEVEL PARTS
DESCRIPTION

G PCA PROC W/0TEST 9012 A

DESCRIPTION

DIP SOCKET 8 PIN
XU4

LM32PCZ DIODE REFERENCE
CRA

DIP SOCKET 20 PIN
XU7~9, XUT1-14 XU22,25,26,28

DIP BOCKET 16 PIN
J4,X1,2,5,6,23,2

A CABLE ABSY 47 105
J7

DIP SOCKET 24 PIN
Jé, XU19-2+1

DIP GOCKET 40 PIN
xXu18,27

CONTINUE Y OR N &

UM LEAD ITEM
TIME TYPE
EaA 1.0 4
ITEM SE@ UM
TYPE NO.
A 4 0% EaA
A 4 10 EaA
A 4 11 EA
A 4 12 EaA
A 4 13 EA
A 4 14 EA
A 4 1% EA
LEST
Uﬁ LLEAR ITEM
TIME TYPE
EdH 1040 4
ITEM BEG@Q UM
TYPE NG.
A 4 17 EaA
a4 18 Ea
A 4 1% Ea
a 4 21 EA
A 4 22 EA
A 4 23 EA
A4 5;; EaA

GROBS

REGMT

QTY
PER

GROSS

REGMT

aTyY
PER






SHT. 3 oF 10

SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION LM LEAD ITEM BROSS
, ITEM NO. TIME TYPE REQGMT
SR09912~-01 G PCA PROC W/QTEST 9012 A EA 10.0 4
LEVEL MATERIAL DESCRIPTION ITEM BEQ UM QTY
: ITEM NO. TYPE NO. PER
01 849-DIP-14 DIP SOCKET 14 PIN A 4 2%  EA 5
REFERENCE DESIG XU3,XU15~17,XUBY
01 801-106~05 10 M OHM 174 WATT 5% A 4 26 EA 1
REFERENCE DESIG Rt
01 8BO4A-150-05 24 5% 15R RCAZGFISO A 4 27 EA 9
REFERENCE DESIG R2
01 813~465-1F 1/78W 1% &6.465KR RNSDCEES & 4 28 EA 2
f REFERENCE DESIG R3,5
01 B813-301-1F 1/BW 1% 3.01K RN&OC3041 A 4 29 Ea 9
REFERENCE DESIG R4
L 01 801-333-05 33 K OHM 1/4 WATT 2X M A 4 30 EaA 9
; REFERENCE DESIG Ré
01 801-512~0% 5.1 K OHM /4 WATT 2% M A 4 31 EA 1

REFERENCE DESIG R7
CONTINUE Y OR N

SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION Ui LEAD ITEM (GROSS
_ ITEM NO. ' ' TIME TYPE  REGMT
5809912-01 G PCA PROC W/0TEST 9012 a EA 10.0 4
LEVEL MATERIAL DESCRIPTION ITEM SE4 UM QTY
: ITEM NO. TYPE  NO. PER
01 818-222-8p RES SIP 9RES TOPIN 2.2K A 4 33 EA 1
REFERENCE DESIG RS1
1 818-333-5P RES SIP 9RES 1DPIN 2% 3 & 4 324 EnN 1
REFERENCE DESIG RS2
01 B49-741-47 TTL  74147PC BUD-RATEMU A 4 37 EA 4
: REFERENCE DESIG U1,2,5,6
L0717 B49-H20-XX EMOS Z2X4IN NAND HCMOS A4 38  EA 1
REFERENCE DESIG U2
01 849-TLO-72 LIN  TLOZ2CP ZXFET-AM A& 4 37 EaA 1
' REFERENCE DESIGS U4
01 B49-754-5L CONV AR7S4ASLN/CQ 12BITD A 4 40 EA 1
REFERENCE DESIG uv»
01 Ba49-703-74 CMOS MMZ74C374N OCTAL~LA A . 4 S &

REFERENCE DESIG U8,9,12,13,22,28
CONTINUE Y OR N =

sz






MATER TAL
ITEM NO.
3809912-01

LEVEL MATERIAL
“ ITEM NO.
01 B49-H3P~0X
. REFERENCE DESIG
01 B49-H24~DX
REFERENCE DESIG
S 01 B4P-HE7-3X
| REFERENCE DESIG
01 849-HOD~XX
REFERENCE DESIG
C01 BA9—HT 4~ XX
" REFERENCE DESIG
01 B4P-HO4~XX
. REFERENCE DESIG
01 849-680-5E
- REFERENCE DESIG

MATERIAL

TTEM NO.
380991201
LEVEL MATERIAL
TTEM NO.

01 B4Y-273-24

. REFERENCE DESIG

01 B49-611-62

. REFERENCE DESIG

01 849-H13-8X

. REFERENCE DESIG

01 B4Y-MEM-EN
REFERENCE DESIG

01 849-751-60
REFERENCE DESIG

01 B4F~991-4a
REFERENCE DESIG

01 864~102-4X

. REFERENCE DESIG

SHT # oF /o

SINGLE LEVEL PARTS LIST

DESCRIPTION UM LEAD  ITEM
TIME  TYPE
G PCA PROC W/OTEST 9012 A EA 10.0 4
PESCRIPTION ITEM SEQ UM
TYPE NO.
CMOS 2XDECADE CTR HCMOS A 4 42 EA
u10
CMOS GXINVERTING TRISTA A 4 43 EA
L1
CMOS OLT LATCH A 4 45 EA
U4
CMOS 4X2IN-NAND A 4 46 EA
u1s
HCMOS DUAL D FLIP FLOP A 4 47 EA
u1é
CMOS HEX INVERTER HCMOS A 4 48 EA
U7
CHOS MICROPROC A 4 4% EA
18
CONTINUE Y OR N 1 i
SINGLE LEVEL PARTS LIST
DESCRIPTION UM LEAD  ITEM
TIME  TYPE
G PCA PROC W/OTEST 9012 A EA 10.0 4
DESCRIPTION TTEM  SEQ UM
TYPE NG,
EPROM 27320 NO PROG 4KX & 4 50 EA
U1
RAM 2KX8 SRAM A 4 520 EA
U2
CHOS 1 OF 8 DECODER HCH & 4 53 LA
u23
PROM MEM DECODE a4 54 EA
uz4 |
MOS GPIB TX/RX 75140 A 4 55 EA
u2é
MOS GPIA TMSY914A 488 A 4 56 EA
uz7
XTLMC1BA-T0.R24MHZ 005X A& 4 57. E
Y4

CONTINUE Y OR N :

rx

GROSS
REQMT

QTyY
PER

GROSSG

REQGMT

aTY
PER






MATERIAL
| ITEM NO.
5809%12-01

MATERIAL
ITEM NO.

. LEVEL

B849-78L-10
REFERENCE DESIG
B860-206-5X
REFERENCE DESIG
109-/15-70
REFERENCE DESIG
B49~-751~61
REFERENCE DESIS
780991201
REFERENCE DPESIG
B4%-HO2-XX
REFERENCE DESIG
6809912-01
REFERENCE DESIB

01
1
01
0
01
!

1

MATER AL
~ ITEM NO.
5809912-01
LEVEL  MATERIAL
| ITEM NO.
01 2809912-01

REFERENCE DESIG
B836-243-7X

04
' REFERENCE DESIG

SHT. 5 oF 10

SINGLE LEVEL PARTS LIST

DESCRIPTION LM LEAD ITEM GROSS
TIME TYPE RE@QMT
G PCA PROC W/0QTEST %012 A EA 10.8 4
DESCRIPTION ITEM SEQ UM aTy
TYPE NO. PER
REG UA78L10ACP 10VU-TO% & 4 38 EA 1
UR1
206~5 DIP SWITCHS CTS A 4 39 EA 1
Su1
STANDOFF SWAGES/8X1/4.1 A 4 60 EA a
MO8 GPIB TX/RX 75141 A 4 61 EA 1
uas
F .PCB PROCESSOR 9012 A 4 62 E& -
CHOB CD74HCO2E 4X2 NOR A 4 63 EA 1
2%
F SCHEM PROCESSOR 9012 a & 64 EA 1
CONTINUE Y OR N = :
SINGLE LEVEL PARTS LIST
DESCRIPTION UM LEAD ITEM GROSS
TIME TYPE REQMT
G PCA PROC W/O0TEST 9012 A Ea 10.0 4
DESCRIPTION ITEM BSE@Q UM QTY
TYPE NO. PER
F A/W PROCESSOR BD 9012 A 4 63 EA
MALE HEADER 24PIN FLAT A 4 &6  EAf 1

JEA

END OF REPORT

- "






SHT ¢ oF [0

SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION UM LEAD ITEM GROSS
_ LTEM NO. TIME TYPE  REGMT
a809912-02 G PC ASSY PROC W/TEST A EA 10.0 4
LEVEL MATERIAL DESCRIPTION ITEM SEQ LM Qty
ITEM NO. TYPE  NO. PER
01 BEB-10X-70 CAP MISC-VAR 8-80PF A 4 0% Ea 1
° REFERENCE DESIG (1 '
01 820-220-0% DIP MICA 22PF 300V SX A 4 10  EA 1
REFERENCE DESIG (G2
01 B20-470-05 DIP MICA 47PF 500V 5% A 4 11 EA 1
_ REFERENCE DESIG C4
01 B21-104-CK -1 DISC S0V CKOSBX104K A 4 12 EA i1
REFERENCE DESIG C3,05,C10-18
01 823-1046~41 10 20V 194D106X00204481 A& 4 13 EA 4 T
REFERENCE DESIG (é6,8,%9,20 :
01  820-330-0% DIP MICA 33PF 500V 5% A 4 14 EA 1
: REFERENCE DESIG (7
01 B23-105-61 1T=35V 194D105X035.081 A 4 15 Ea 1

REFERENCE DESIG (19
CONTINUE ¥ OR N 1 =

BINGLE LEVEL PARTS LIST

MATERIAL. DESCRIPTION LM LEAD ITEM GROSS
ITEM NO. ' TIME TYPE  REGMT :
8099 12~02 G PC ASSY PROC W/TEST A EA 10.0 4 )
i
EVEL MATER AL DESCRIPTION ITEM SEQ LM aTyY
ITEM NO. TYPE  NO. PER
01 #B20~271-0% DIP MICA 270PF 500V 5% S 4 14 FA 1
REFERENCE DESIG 23
1 B49-DIP-8X DIP SOLKET 8 PIN A 17 Ea 1
' REFERENCE DESIG XUt4
01 B48-LM3-29 LM329CZ DIOGDE REFERENCE & 4 18 EA 9
REFERENCE DESIG (R4
1 849-DIP-20 DIP SOCKET 20 PIN YA 19 EA 1
REFERENCE DESIG XU7=9, XUt 1-14, X422, XU25, XU2sé, xU28 _
01 S5970007~02 A CABLE ASSY 47 LG A 4 20 EA
REFERENCE DESIG REF
01 B49-DIP-14 DIP SOCKET 14 PIN a4 21 EA 7
REFERENCE DESIG  J4,XU1,2,5,4,23,24
01 B49-DIP-24 DIP SOCKET 24 PIN A 4 23 EA 4

REFERENCE DESIG J&,XU19-21
CONTINUE Y OR N &






MATERIAL
. ITEM NO.
5809912-02

LEVEL MATERIAL
; ITEM NO.
B49-DIP-40
REFERENCE DESIG
849-DIP~14
REFERENCE DESIG
801-106-0%
REFERENCE DESIG
804-150-08
REFERENCE DESIG
813-465-1F
REFERENCE DESIS
813-301-1F
REFERENCE DESIG
801-333-05
REFERENCE DESIG

0
L0
o1
01
01

01

01

MATERIAL
~ ITEM NO.
i809912-02
EVEL MATERIAL
| ITEM NO.
01 801-512-05

REFERENCE DESIG
818-222-8P
REFERENCE DESIG
818-333-5p
REFERENCE DESIG
B49~-741-47
REFERENCE DESIG
84%-H20~XX
REFERENCE DESIG
B49-TLD~72
REFERENCE DESIG
B49-754-5L
REFERENCE DESIG

01
01
01
04
04

01

SHT7. 7 oF 10

SINGLE LEVEL PARTS LIST

DESCRIPTION

8 PC ASSY PROC W/TEST A

DESCRIPTION

DIP SOCKET 40 PIN
Xu18,27

DIP SOCKET 14 PIN
XU3, XU15-17,xXUz2%

10 M OHM 1/4 WATT 5%

R1

24 9X 1SR RC426GF150
R2

1/8W 1X 6.45KR RNODCALSS
R3,5

1/78W 1% 3.01K RN&OC3011
R4

33 K OHM 174 WATT 2% M
R&

CONTINUE Y OR N :

SINGLE LEVEL PARTS LIST

DESCRIPTION

B PC ASSY PROC W/TEST A

DESCRIPTION
et K OHM 1/4 WATT 2% M
R7
"RES SIP 9RES 110PIN 2.2K
RS81

RES SIP 9RES 10PIN 2% 2
RS2

TTL  741467PC BLD-RATEMU
Ut,2,5,46

CMOS 2X4IN NAND HCMOS
us

LIN TLOZ2CP 2XFET~AM
Ua

CONV AD7545LN/CQ 12BITD
uz

CONTINUE Y OR N &

UM  LEAD ITEM
TIME  TYPE
EA 10.0 4
ITEM SEQ UM
TYPE NO.
& 4 24 EA
A 4 25 EA
A 4 26 EA
A 4 27 EA
A 4 28 EA
A 4 29 EA
A 4 30 EA
UM  LEAD  ITEM
" TIME  TYPE
EA 10.0 4
ITEM SEG UM
TYPE NO.
A 4 31 EA
A 4 33 EA
A 4 34 EA
A 4 37 EA
A 4 38 EA
A 4 39 EA
A 4 40_ EA

GROSS
REQMT

aty
PER

GROSS
REGMT

aTy
PER

HA

&






MATERIAL
~ ITEM NO.
5809912~02

.EVEL MATERIAL

| ITEM NO.

01 849-7C3-74

. REFERENCE DESIG

01  849-H39-0X
REFERENCE DESIG

01 B49-H24~0X
REFERENCE DESIG

01 B49-H37-3X

' REFERENCE DESIG

01 849-HDO-XX
REFERENCE DESIG

01 B49=H7 4=XX

. REFERENCE DESIG

01 B49-HO4-XX
REFERENCE DESIG

MATERIAL
~ ITEM NO.
809912-02

EVEL MATERIAL
ITEM NO.

01 B849-680-5E

. REFERENCE DESIG

01 B849-273-24
REFERENCE DESIG

01 B49~411-62
REFERENCE DESIG

01  B49-H13-8X

. REFERENCE DESIG

D1  B4F~MEM~EN
REFERENCE DESIG

D1 B49-344-7X
REFERENCE DESIG

I1 B49-684-88
REFERENCE DESIG

SINGLE LEVEL PARTS LIST

DESCRIPTION

8 PC ASSY PROC W/TEST

DESCRIPTION

CHMOS MM74C374N OCTAL-LA

us,v,12,13,22,28

CMOS 2XDECADE CTR HCMOS

U0

CMOS BXINVERTING TRISTA

U111
CMOS OCT LATCH
U4

CMOS 4X2IN-NAND

15

HCMOS DUAL D FLIP FLOP

Uté

CMOS HEX INVERTER HCMOS

utz

CONTINUE Y OR N

UM

EA

r » D> >

ITEM
TYPE

4

4

SINGLE LEVEL PARTS LIST

DESCRIPTION
G PC ASSY PROC W/TEST

DESCRIPTICN

CMOS MICROPROC

EPROM 2732A NO PROG 4KX

RAM 2KX8 SRAM

CMOS 1 OF 8 DECODER HCM

PROM MEM DECODE

TTL OCT BUS TR
uas, 26

MOS 488 GPIA
un7

CONTINUE Y OR N

UM~

EA

ITEM
TYPE

4

4

SHT 8 oF 10

TYPE

GEQ
NOC.

41

42

43

45

44

47

48

B5EQ
NOI

49

o
]

%1
b ]

h
7

L
P

18
N

ITEM
TYPE

T EA

ITEM GROSS

REGMT

UM QTY

PER
EaA
EA
EdA
EA
EA
EaA
EA

GROSS

REQMT

UM aTY

PER
EA
EA
EA
Ea
EA
EA

1Ly






MATERIAL
. ITEM NO. -
5809912-02

MATERIAL
ITEM NO.

ELEUEL

01 8&4-102-4X
REFERENCE DESICG
849-78L~10
REFERENCE DESIG
860-2046-5X
REFERENCE DESIG
109-A15-70
REFERENCE DESIG
P809912-01
REFERENCE DESIG
6809912-01
REFERENCE DESIG
2809912-01
REFERENCE DESIG

01
01
01
G1
04

01

MATER IAL
' ITEM NO.
5809912-02
LEVEL MATERIAL
| ITEM NO.

SH7. 9 oF 10

SINGLE LEVEL PARTS LIST

DESCRIPTION UM LEAD  ITEM
‘ TIME TYPE
B PC ASSY PROC W/TEST A EA 10.0 4
DESCRIPTION ITEM SEQ@ UM
TYPE NO.
XTLMC18A-10.24MHZ  Q05% A 4 57 EA
&
REG UAZBLI0ACP 10V-TO% A 4 58 EA
206~5 DIP SWITCHS CTS A 4 59 EA
SW1
STANDOFF SWAGES/8X1/4.1 & 4 40 EA
F PCB PROCESSOR 9012 . A 4 42 EA
F SCHEM PROCESSOR 9012 A & b4 EA
F A/W PROCESSOR BD 9012 A & 65 EA
CONTINUE Y OR N @ ¢
SINGLE LEVEL PARTS LIST
DESCRIPTION UM LEAD ITEM
TIME TYPE
G PC ASSY PROC W/TEST A EA 10.0 4
DESCRIPTION ITEM SEQ UM
TYRPE NO.

END OF REPORT

GROSS
RE@MT

aTyY
PER

GROSS
REGMT

QTY
PER
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SH7. & oF /2
SINGLE LEVEL PARTS LIST "“

i GROSS

REQMY

DESCRIPTION LLEAD ITEM
TIME TYPE
.0 4

MaTER IAL
ITEM NO.

SEOSIS -0 E PCB TEST BD 9012 1PH A En

LM GTY

PER

SEQ
NO.

DESCRIPTION TTEM

TYPE

MATERIAL
ITEM NO.

CEVEL

St B0 -123-0% 1 K OHM 174 WATT 24 M A 4 0% Ena 1

0
01
0
0
01

(11

REFERENCE DESIS
801-222-0%
REFERENCE DESIQH
BO-335-08
REFERENCE DESIG
B138-115-2F
REFERENCE DESIG
E13-200-1F
REFERENCE DESIG
B18-215-1F
REFERENCE DESIG
B18-221-2F
REFERENCE DESIG

RZ7

2.2K QOHM

R2é&
3.3
R24, 41
1780
ka8, 29
1/8W 1R
R4z
1/78W 1%

1%

RS
T/8W 1%

R&, 45, 46,47,

M OHM

174 WaTT 2% M
174 WATT 5%
TT.9K RN&OCIE2
ZKR RN&SOQC2001F
2. TEKRNSDC218F

-
22

48

TKR RN&OC22

4

10

11

12

13

14

En
EA
EA4
EA
E#a

EA

-
&l

n3

e

CONTINLDE ¥ OR N

ax

SINGLE LLEVEL PARTS LIST

MATERIAL
ITEM NO.

1809909 -0

EUEL

Wk
(3
1
e

(1

MATER IAL
ITEM NG,

BAE-100-2F
ENCE DESIG
- 00-2F
ENCE DESIH
B1E-3eh-F
REFERENCE DESIG
B13-374-1F
REFERENCE DESIG
Bl 403-2F
REFERENCE DEBIG
B1E-57 6-0F
REFERENCE DESIH
Bi13-4649-1F
REFERENCE DESIG

DESCRIPTION

E PCB TEST BD 9012 1PH A

DESCRIPTION

A

CONTINUE

10 EKR RNADCIDE
ZUKR RN&GOCZO02F
S0k RNAOD 365
3.7 4KRE RNEOCET 4
LU 2K RN&DCADRR
97 . EKR RN&OCEY &
& aRHR RNEHI &4

Y OR N

UM

EA

ITEM
TYPE

4

4

4

4

LEAD
TINME
8.0

S5Ea
NG

14

.T J!‘

18

ITEM
TYPE
4

LIt

EA

GROSH
REGMT

aTy
PER






MOTERIAL
LTEM NO.
BOFREP~01

MATERIAL
ITEM NO.

FVEL

U B16-%36-3F
REFERENCE DESIG

01 B18-15T-2F
REFERENCE DESIG

01 B19-203-99
REFERENCE DESIO

O E19-102-32

. REFERENCE DESIG

09 B19-103-32
REFERENCE DESIG

U1 819~104-99

. REFERENCE DESIG

01 B19-200-64
REFERENCE DESIG

MATERIAL
. ITEM NO.
BOYIOS -0
EVEL MATERIAL
TTEM NO.

g e-8501-99
REFERENCE DESIG
01 8Bl -155-05

REFERENCE
07 8475~
REFERENGE
01 B4G-DED-
REFERFENCE
1 BAGUFC-
REFERENCE

DESIG
2K
LESLG
01
DESTE
B

DEBILG

D1 B49-79L-05
REFERENCE DESIG

B B49-340~24
REFERENCE DEBIG

SINGLE LEVEL PARTS LISY

DESCRIPTION
E PCB TEST BD 2012 1PH A

DESCRIPTION

RES 536K 1% RN&SC
R9, 14

RES 15 OHM 1% 1/4u
R33

POT MISC 25TURN 3299uW-2
R44
POT 1K 25TURN PC MNT
RS '

POT 10K 1/28 3255W-1-10
R23

POT3296W~1~104 25T 100K
R43, 49,50

POT 3299W-1-202 25TURN
R40

CONTINUE Y OR N

SINGLE LEVEL PARTS LIST

DESCRIPTION
E PCB TEST BD 2012 1PH A

DESCRIPYION

POT MISC 25TURN 3299W-5
R3O, 36,37

1.5M OHM 1/4WATT 5% MF
R2

CONV AD7SB2KN 12BIT SAA
L

COME DG201A 4X18 ANA-SW
Us,10

CONV VFCRZKP V-TO~F CON
L1 4

REG LMZSLOSACZ NEGHY TO
VR

LIN MC340026 2XFET-aMP
ug, 11

CONTINUE Y OR N

UM

EfA

>

"

Ry

EA

ITEM
TYPE

4

&

4

4

4

SE@
NG

ITEM SEQ

TYPE NCG.

30

31

38

3%

411

411

42

ITEHM
TYPE

ITEM
TYPE

SHT. 3 oF /12

GROSSH
REQMT

Um QTY
PER
Ed 2
EA 1
EA 1
EA 1
EA 1
EA 3
EA g
GROSS
REGMT

UM aTY
PER

Ea 3
EA 1
Ea 1
E4A &
EA 1
EA 1
Ea 2!






MATERIAL
_ ITTEM NO.
80990901

MATERTIAL
ITEM NO.

~EVEL

01 Ba9-ADE-32
KEFERENCE DESIG
01 B49-434~1X
REFERENCE DESIG
01 B49-040-98
REFERENCE DESIG
01 B49-C40-11
REFERENCE DESIG
01 B49-TLO-72
REFERENCE DESIG
01 BAY-7CE~74
REFERENCE DESIG
01 844-914-XX
REFERENCE DESIG

MATERIAL

ITEM NO.
B09909-01
EVEL MATERIAL
ITEM NO.

01 '848-329-B2
REFERENCE DESIG
D1 B22-10%-pp
REFERENCE DESIG
01 B22-B24~PFP
REFERENCE DESIS
01 BER-274-PP
REFERENDE DESIS
01 BREZ-222-05
REFERENCE DESIS
o1 Bz22-3vz2-11
REFERENCE DESIG
01 B823-10%5-41
REFERENCE DESIG

E PCB TEST BD 2012 1PH A EA

13

1S

U3

L4

Lé

ya

CRA,

E PCB TEST BD %012 JPH A Ea

CR3

L4

Lo

SINGLE LEVEL PARTS LIST.

DESCRIPTION UM

DESCRIPTION
MULT AD6324A ANA MULT A
CONY 4341 RME CONVE A

CMOS CD4A0OYBBE 4X2IN SCH A

CMOE CD40T11BE  4X2IN NA A

LIN  TLO72CF SXFET—-AM A

CMOS MM7A4C374N OCTAL-LA A
ING 14 A

2

CONTINUE Y OR N &

L]

SINGLE LEVEL PARTS LIST

DESCRIPTION UM

DESCRIPTION

DIO MISC LM32PBZ 1MA 6. A
TUF 1% GAZCTI0SF POLYPRO A
LB2UF GA2CB24F POLYPRO A
w2 ZUF1E GAZCR74F POLYPROA
CaP . 0022UF 10X Z00VFLM A
L0039 100V 1% BAIB3R2F A

133V 196D 10GX0ES In A

Cta,18

CONTINUE Y OR N 1

£y

ITEM SEG
TYPE  NO.
4 43
4 44
4 45
4 44
4 47
4 48
4 53
ITEM SEQ
TYPE  NO.
4 54
4 57
4 58
4 56
4 40
4 61
4 42

SHT # oF /R

ITEM GROSS
TYPE REQMT
4
UM QTY
PER
EA 1
EQ 1
EA 1
EA 1
EA 1
EA 1
EA 2
ITEM GROSS
TYPE REQMT
4
UM GTY
PER
EA 1
EA 1
EA 1
E 1
En 1
Ed 1
EA o






SHT & 0F 12

SINGLE LEVEL PARTS LIST

MATERTAL DESCRIPTION LM LEAD ITEM

_ TTEM NO. TIME TYPE

SEO9P09-01 E PCB TEST BD 9012 1PH A EA 0.0 4

LEVEL MATERIAL DESCRIPTION ITEM SEQ HM

' ITEM NG. TYPE NO.

(i B23-106-41 10 20V 19246D106X0020441 A 4 63 EA

-~ REFERENCE DESIG C1,2,7,19,20

1 820-252-01 DIP MICA 2500PF 1% S00V A 4 64  EA

© o REFERENCE DESIG C13

Y BR0-561-05 DIF MICA S60PF S00QV 5% A 4 65 EA
REFERENCE DESIG (g

A 821-103-00 CAP .01 DISC 100V-150V & 4 &6 EaA
REFERENCE DESIG C16

a1 @2i-104-CK -1 DISC 50V CKOSEXA04K A 4 &7 EA
REFERENCE DESIG C3,5,6,15,17

3 B22-6B4~12 CAP-WRPFILL .48 100V 1% A& 4 48 En
REFERENCE DESIG (10

01 109-A15~30 STANDOFF SWAGE B/8X1/4 & 4 71  EaA

REFERENCE DESI6
CONTINUE Y OR N &

%

SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION UM LEAD ITEM

. LTTEM NO. TIME TYPE

BURP09-01 E PCB TEST BD 9012 1PH & Eda 4.4 4

EVEL MATERIAL DESCRIPTION ITEM SE& UM

; ITEM NO. TYPE NGO,

A eREOEiT -0 WIRE, BUS, 146 GA TINNED A 4 s2  FT

O REFERENCE DESIO

T SROSSOR -0 A PCB-TEST BD PIPQO2 A 4 75 EA
REFERENCE DESIG

O1 &BOPY0E-01 B SCH TEST BD 9012 A b & Ea
REFERENCE DESIG

01 2809Y09-i1 A AW TEET BD PIP 9042 o 4 77 EA
REFERENCE DESIG

1 BEL-PaE-7X RECPT 26PIN IDC ANSLEY & 4 80 EA
MEFERENCE DEGIG I

01 BE5&~-523-47 RECPT 1% PIN MICROSPOX & 4 81 EaA
REFERENCE DESIE U2

Ut B49-DIF-28 DIP SOCKET 28 PIN A 4 B3 EA

REFERENCE DESIG FOR U1
' CONTINUE ¥ OR R ¢ =

GROES
REGMT

QTY
PER

GROSS
REGMT

QrY
PER

4






SHT. ¢ OF Ix
SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION UM LEAD ITEM GROSS
. ITEM NO. TIME TYPE REGQMT
ZROY209-01 E PCB TEST BD 2912 1PH A EA 0.0 4
LEVEL MATERIAL DESCRIPTION ITEM SE@ LI GTY
' ITEM NO. TYPE NO. FER
01 849-DIP-14 DIP SOCKET 16 PIN A 4 84 EA e
5 REFERENCE DEBIG FOR U, U1D
01 g49-DIP-14 DIP SOCKET 14 PIN A 4 84 Ea 1
: REFERENCE DESIG FOR U135
U1 856-523-0X PIN-CRIMP TERMINAL A 4 BB EA 10
REFERENCE DESIG FOR J2 MATING
01 BOE-BEI-1X HOUSING=-13 PIN CONN A4 BY EaA 1
é REFERENCE DESIG FOR J2 MATING
1 97000702 A& CTABLE ABSY 47 LG A 4 Y0 EA T

REFERENCE DESIG

END OF REPORT 5

x
==






SHT 7 OF /R
SINGLE LEVEL PARTS LIST

MaTERITAL DESCRIPTION LM LEAD ITEM (ROSS

C TTEM NO. TIME TYPE REGMT

SHOGCIY-00 E PLB TEST BD®DY2 2/73PH A EA 10.0 4

LEVEL MATER IAL DESCRIPTION ITEM SEG UM QTY
' ITEM NO. TYPE NO. PER

D1 B -128-05 12 K OHM 174 WATT 22 M A 4 0%  EA 9
REFERENCE DESIG R27

01 BOA-2258-07 2.2K OHM 1/4 WATT 22X M A 4 10 E& 1

. REFERENCE DESIG R26

O 801-335-09 3.3 M OHM 1/4 WATT 52 A 4 11  EA 2
REFERENCE DESIG R24,44

SO BiI3-200-1F 1/78W 1% 2KR RN&DC2001F A 4 13 EA 1
REFERENCE DESIGC R42

O BB 29E -1 1/8W 1% 2.1SKRNSOC2151F A& 4 14 EA 1
REFERENCE DESIB RE

O B1E-221-2F 1/8W 1% 22.1KR RN&OC221 A& 4 15 EA 5
REFERENCE DESID Ré,4%5,46,47,48

09 B13-105-2F 1/78W 1% 10.5KR RN&DCIOS 8 4 146 FEA 1

REFERENCE DESIG R2%
' CONTINUE Y OR N

SINGLE LEVEL PARTS LIST

MATERTI AL DESCRIPTION LM LEAD ITEM GROSS
- ITEM NO. TIME TYPE RE@MT
BOYeI9-02 E PCB TEST BD9012 2/3PH A EA 10.0 4
EVEL MATERTAL DESCRIPTION ITEM SEGQ Ut QTY
: ITEM NO. TYPE NO. PER
O B E-200-0F 1/78W 1X 20KR RN&OC2002F A 4 17 EA &

REMOE DESIOL R3,51

SR ~ 365~ 1F T/8W 14 3.65K RNSOU 3465 A 4 Te Ea 1
CEFERENCE DESIG R38

T BIE-400-2F 1780 1% 40.2K RNOOL4D22 A 4 0 EA 1

COREFERENDE CESIGC R3¢

21 B18-874-2F 1/78W 1% 57 .6KR RNEOUS7&E & 4 21 EdA g
REFERENCE DESIG R '

01 BI3-449-1F 1/8W 1L A.4PKR RNGOLE4AY & 4 e EA 1
REFERENIE DESIG R7

U1 g19-203-99 POT MIGE 25TURN 2299W-2 & 4 25 EA 1

. REFERENCE DESIG R44

8y -102-32 FOT 1K 2ETURN PC MNT B 4 26  EA 1

REFERENDE DESIG RS
CONTINUE Y OR N :






SINGLE LEVEL PARTS LIST

MATER IAL DESCRIPTION UM LEAD  ITEM
 ITEM NO. TIME  TYPE
580990902 E PCB TEST BD9012 2/3PH &4  EA 10.0 4
LEVEL MATER AL DESCRIPTION ITEM SEQ UM

ITEM NO. TYPE NO.
01 B19-108-32 POT 10K 1/28 325S5W~-1-10 A 4 27 EA

REFERENCE DESIG R23

01 B19-104~99 POT3296W-1-104 25T 100K A& 4 28 EA

REFERENCE DESIG R43,49,50
01 B19-202-44 POT 3299W-1-202 25TURN A 4 29 EA

REFERENCE DESIG R40 .

01 819-501-99 POT MISC 25TURN 3299W-5 A 4 30 EA

REFERENCE DESIG R30,36,37

01 8D1-155-05 1.5M OHM 1/74WATT SX MF A 4 31 EA
~ REFERENCE DESIG R2 -
01 B13-115-2F 1/8W 1% 11.5K RN&DC1152 4 4 32 EA

REFERENCE DESIG R17,18,20,28,29,32

01  813-374-1F 1/BW 1% 3.74KR RN&OC374 & 4 33 EA

REFERENCE DESIG R4,19,21,31
CONTINUE Y OR N =

zw

SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION UM LEAD ITEM
ITEM NO. TIME TYPE

iB809909~02 E PCB TEST BDP012 2/3PH A Ea 10.0 4

EVEL MATER IAL DESCRIPTION ITEM SE@ UM

ITEM NO. TYPE NO.

01 #16-536~3F RES G36K 1% RN&SC A 4 34 EA

- REFERENCE DESIG R9,10,11,12,13,14

U1 B RIS T-2F RES 15 OHM 1% 1/4W A 4 - 35 EA
REFERENCE DESIG R33,34,3%

ot g19-501-99 POT MISC 2ETURN 3299W-5 A& 4 34 EA
REFERENCE DESIC R15,16

01 g49-7608-2K CONV AD7EBRKN 12BIT San A 4 38  EaA
REFERENCE DESIG U4

01 §49-YFp-3z CONV UFC32KP VU~-TO-F CON A 4 480 Edf
REFERENCE DESIG U4

1 B49-79L-05 REG LMZ72LOSACZ NEGSV TO A 4 41 EA
REFERENCE DESIG  URY

U1 BAY-AD6-3R MULT AD&BZA aNa MULT A 4 43 EA

REFERENCE DESIG U413
CONTINUE Y OR N i

SH T é?cQFlé:'

GROSS
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SINGLE LEVEL PARTS LIST

MATERIAL DESCRIPTION
; LTEM NG.
wBReR0N9-02 E PCB TEST BD?0412 2/3PH A
LEVEL MAaTERIAL DESCRIPTION
' ITEM NO.
CONV 4341 RMS CONVE

01 B49-434-1X

' REFERENCE DESIG U1H

01 B49-L40-98
REFERENCE DESIG U3

LCMOS CD4098BE 4XZ2IN SCH

201 B47-Ca40~11 CHOS CD4011BE  4X2IN NA
' REFERENCE DESIG U4
01 B49-TLO-72 LIN TLOZ2CFP 2XFET-AM

REFERENCE DESIG Ué
Q1 B4A9-7C3-74

REFERENCE DESIG U2
01 849-DG2-04

CHOS MM74C374N QOCTAL-LA

COMS DG2014A 4X1Aa ANA-SW

REFERENCE DESIG US,9,10
01 849-340-2A LIN MC34002A Z2XFET-AMP
REFERENCE DESIG U7,8,11

CONTINUE Y OR N :

SINGLE LEVEL PARTS
MATERIAL DESCRIPTION
ITEM NO.
BOYR0P-02 E PCB TEST BD9012 2/3PH A
EVEL MATERIAL DESCRIPTION
ITEM NO.
01 "844-914-XX TNY14

REFERENCE DESIG
01 B48-329~B7
REFERENCE DESIG CR3
01 B22-105-pp TUF 1% GAZCICSF POLYPRO
REFERENCE DESIG ©1
01 8a22-824-pp
REFERENCE DESIG C21
01 BRA274-pp

REFERENCE DESIG (14

CrR1,2
DIO MISC LM329BZ 1MA 6.

M3

- B2UF GAZCB24F POLYPRO

FE7UF1Z GAZC274F POLYPR

21 gze-222-0% CAP LO0220F 10% 200VFLM
REFERENCE DESIG C4
2 8eR-392-11 LO03% 100V 1% BATBIVAEF

REFERENCE DESIG (9
CONTINUE Y OR N 1

UM LEAD  ITEM
TIME  TYPE
EA 10.0 4
ITEM SEQ@ UM
TYPE  NO.
A 4 44 EA
a 4 4% EA
A 4 46 EA
A 4 47 Ea
A 4 48 EA
A 4 49 EA
A 4 50 EA
LIST
UM LEAD  ITEM
TIME  TYPE
EA 10.6 4
ITEM SEQ UM
TYPE  NO.
A 4 53 Ea
a 4 54 EA
A 4 57 EA
A 4 58 EA
0h 4 59 Ef
A 4 40 EA
A 4 61 EA

we
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MATER IAL
_ ITEM NO.
DBUYRLS -0

LEVEL MATER IAL
' ITEM NO.

01 823-105~61
REFERENCE DEGIG
B3 106~41
REFERENCE DESIG
820-252-01
REFERENCE DESIG
B20-561-05
REFERENCE DESIG
B21-103~00 .
REFERENCE DESIG
821-104~CK
REFERENCE DESIG
G22-684~12
REFERENCE DESIG

3
oy
e
0
‘ﬂﬂ

!

MATER IAL
fOITEM NO.
BOYYPOP-02
EVEL MATERIAL
' ITEM NOG.
D 108 =815 30
C REFERENCE DESIG

FRENTI -0
REFERENQE DESIG

PHOYSEY~01
EEFERENCE DESIG

BN~
L REFERENCE DESIG
T ZBDYYNS -0
MEFERENCE DESIG

BEE&-2&a-7X
REFERENCE DESIG
31 BS4-528-47

REFERENCE DESICG

01
01

11

(i

SHT. 10 oF 12

SINGLE LEVEL PARTS LIST

DESCRIPTION

E PCB TEST BD9012 2/3PH &

Ct4,

£13

B

£14

o110

1-35V
18

DESCRIPTION

196D105X035J41

10 20V 194D106X0020JA4
C1,2,7,19,20

DIP MICA

2U00PF 1%

DIP MICA S60PF S00V 5%

CAP

~O1 DISC 100V-150V

<1 DISC 50V CKOSBX104K
£3:5,6,15,17

CAP-WRPFILL .48 100V 1% A 4

CONTINUE Y OR N

LS00V

SINGLE LEVEL PARTS LisY

DESCRIPTION

E PCB TEST BD%012 2/3PH A

J1

DESCRIPTION

STANDOFF SWAGE 5/8X1/4

WIRE,

A PCB-

B 8CH

A AW

RECRY

RECPT

BUS,
TEST BD PIPRQO12
TESTY BD 2012
TEST BD PIP 9012
2EPIN ILC ANSLEY
15 PIN MICROSPOX

CONTINUE Y OR N

16 BA TINMNED

LM LEAD ITEM
TIME TYPE

Ea 10.0 4
ITEM SEQ UM

TYPE NO.

A 4 62  EA
A 4 63 EA
A 4 b4 EA
A 4 65 EA
A & b6 EA
A 4 &7 Ef
&8 EA
UM LEAD ITEM
TIME TYPE

Eé 10.0 4
ITeEM SEQ UM

TYPE NO.

A 4 71 E#
A4 72 FT
A 4 75 EA
a5 & Y4 EaA
A A 77 bEaA
A 4 80 Ea
a 4 81 EA

GROES
REGMT
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MATERIAL
ITEM NO.
S8OYPOe-02

MATERIAL
ITEM NO.

LEVEL

01 §49-DIP-28
REFERENCE DESIG

01  849-DIP-16

. REFERENCE DESIG

U1 B49-DIP-14
REFERENCE DESIG

01 856-523~0X

 REFERENCE DESIG

01 856-523-1X

~ REFERENCE DESIG

01 S970007-02
REFERENCE DESIG

SINGLE LEVEL PARTS LIST

PDESCRIPTION

E PCB TEST BD9012 2/3PH A

DESCRIPTION

DIP SOCKET 28 PIN

FOR UM

DIP SOCKET 16 PIN

FOR US,9,10
DIP SO0CKET

FOR W15

14 PIN

PIN-CRIMP TERMINAL

FOR J2 MATING

HOUSING-13 PIN CONN

FOR J2 MATING

A CABLE aSSY 4~

"END OF REPORT

LG

UM LEAD ITEM
TIME TYPE
EA 10.0 4
ITEM SEG UM
TYPE NO.
A 4 83 EA
A 4 85 Ea
A 4 86 EA
A 4 B8 EaA
A % 8Y EA
A 4 0 EA

SHT /] OF 1R

GROGS
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