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SPECIFICATIONS

TEMPERATURE
DIMENSIONS (Height X Width)
WEIGHT

POWER

RELAY OUTPUTS:
120 Volts AC or DC
At 0.2 Amperes
30 Volts
30 VA

DIGITAL LEVELS

DIGITAL DATA RATE

AUDIO LEVELS

AUDIO DISTORTION

AUDIO HUM AND NOISE

Cnpyright° August 1981, Ericsson GE Mobile Communications, inc.

-30°C 1o +60°C
200 mm X 330 mm (typical)
1.0 kG (typical)

+5.0 Volts =10%

1.75 Amperes (maximum)
2.0 Amperes Fuse

+15 Volts £10%

0.3 Amperes (maximum)
0.5 Amperes Fuse

- 15 Volts £10%

0.3 Amperes (maximum)
0.5 Amperes Fuse

Maximum Switching Voltage
Maximum Switching Current
Maximum Carry Current
Maximum Switching Power

TTL/CMOS/HCMOS
RS-232C

RS-485

FUTUREBUS
OPTOCOUPLER

9600 BAUD
1 MEGA BAUD
2.048 MEGA BAUD

+12 dBm (maximurm)
- 25 dBm (minimum)

Less Than 2.5%

Less Than 50 dB
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TABLE 1 - J1 PIN DEFINITIONS

CONNECTOR SIGNAL A(AUDIO) LEVEL
PIN NAME D(DIGITAL) TYPE

J1-32A GND - 0 VOLTS
J1-1B CL (4) D FUTUREBUS
J1-28B GND - O VOLTS
J1-3B CL (5) D FUTUREBUS
J1-4B GND - 0 VOLTS
J1-5B CL (6) D FUTUREBUS
J1-6B GND - O VOLTS
J1-7B CL (7) D FUTUREBUS
J1-8B GND - O VOLTS
J1-9B TDM BUS (0) D FUTUREBUS
J1-10B GND . 0 VOLTS
Ji-11B TDM BUS (1) D FUTUREBUS
J1-12B GND - 0 VOLTS
J1-13B TDM BUS (2) D FUTUREBUS
J1-14B GND - O VOLTS
J1-15B TDM BUS (3) D FUTUREBUS
J1-16B GND - O VOLTS
J1-17B TDM BUS (4) D FUTUREBUS
J1-18B GND - O VOLTS
J1-19B TDM BUS (5) D FUTUREBUS
J1-20B GND - O VOLTS
J1-21B TDM BUS (6) D FUTUREBUS
J1-22B GND - O VOLTS
J1-23B TDM BUS (7) D FUTURE
J1-24B GND - O VOLTS
Ji-1c +5 - +5 VOLTS
J1-2C GND - O VOLTS
J1-3C GND - O VOLTS
J1-8C AUX SER + D RS-485
J1-9C AUX SER - D RS-485
Jt-12¢ GND - 0 VOLTS
J1-13C DB (0) D TTL
Ji-14C DB (1) D TTL
Ji-15C DB (2) D TTL
Ji-16C DB (3) D TTL
Ji-17C DB (4) D TTL
Ji-18C DB (5) D TTL
Ji-19C DB (6) D TTL
Jt-20C DB (7) D TTL
Jt-22C GND - 0 VOLTS
J1-23C ENBL (0) D TTL
J1-24C ENBL (1) D TTL
J1-25C ENBL (2) D TTL
J1-26C ENBL (3) D TTL
J1-27C ENBL (4) D TTL
J1-28c ENBL (5) D TTL
Ji-29C ENBL (6) D TTL
J1-30C ENBL (7) D TTL
J1-31C +5 - +5 VOLTS
J1-32C GND - 0 VOLTS
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TABLE 3 - TEST POINT DEFINITIONS

TEST POINT TEST POINT
NUMBER NAME
TP1 CODEC CO 3 (NU)
TP2 CODEC VFXI 3
TP3 CODEC VFXO 3 (NU)
TP4 STATION 2175 BURST CHANNEL 3
TP5 OP AMP DRIVING CHANNEL 3 OUT
TP6 CODEC CO 2 (NU)
TP7 CODEC VFXI 2
TPS CODEC VFXO 2 (NU)
TP9 STATION 2175 BURST CHANNEL 2
TP10 OP AMP DRIVING CHANNEL 2 OUT
TPi1 CODEC CO 1 (NU)
TP12 CODEC VFXI 1
TP13 CODEC VFXO 1 (NU)
TP14 : STATION 2175 BURST CHANNEL 1
TP15 OP AMP DRIVING CHANNEL 1 OUT
TP16 CODEC VFXO 4 (NU)
TP17 CODEC VFXI 4
TP18 CODEC CO 4 (NU)
TP19 OP AMP DRIVING CHANNEL 4 OUT
TP20 STATION 2175 BURST CHANNEL 4
TP21 GND
TP22 12V
TP23 +12V
TP24 -5V
TP25 +5V
TP26 2175
TP27 BIT CLK
TP28 SSYNC
TP29 FSYNC
TP30 TDMX BUS 0
TP31 TDMX BUS 1
TP32 TDMX BUS 2
TP33 TDMX BUS 3
TP34 TDMX BUS 4
TP35 TDMX BUS 5
TP36 TDMX BUS 6
TP37 TDMX BUS 7
TP38 LCA PROGRAM CHANNEL 4
TP39 SINOUT TO CHANNEL 4
TP40 CODEC SERIAL DATA OUT 4
TP41 LCA PROGRAM CHANNEL 3
TP42 SINOUT TO CHANNEL 3
TP43 CODEC SERIAL DATA OUT 3
TP44 LCA PROGRAM CHANNEL 2
TP45 SINOUT TO CHANNEL 2
TP46 CODEC SERIAL DATA OUT 2
TP47 LCA PROGRAM CHANNEL 1
TP48 SINOUT TO CHANNEL 1
TP49 CODEC SERIAL DATA OUT 1
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TABLE 3 - TEST POINT DEFINITIONS

TEST POINT TEST POINT
NUMBER NAME
TP1 CODEC CO 3 (NU)
TP2 CODEC VFXI 3
TP3 CODEC VFXO 3 (NU)
TP4 STATION 2175 BURST CHANNEL 3
TP5 OP AMP DRIVING CHANNEL 3 OUT
TP6 CODEC CO 2 (NU)
TP7 CODEC VFXI 2
TP8 CODEC VFXO 2 (NU)
TP9 STATION 2175 BURST CHANNEL 2
TP10 OP AMP DRIVING CHANNEL 2 OUT
TP11 CODEC CO 1 (NU)
TP12 CODEC VFXI 1
TP13 CODEC VFXO 1 (NU)
TP14 : STATION 2175 BURST CHANNEL 1
TP15 OP AMP DRIVING CHANNEL | OUT
TP16 CODEC VFXO 4 (NU)
TP17 CODEC VFXI 4
TP18 CODEC CO 4 (NU)
TP19 OP AMP DRIVING CHANNEL 4 OUT
TP20 STATION 2175 BURST CHANNEL 4
TP21 GND
TP22 -12V
TP23 +12V
TP24 -5V
TP25 +5V
TP26 2175
TP27 BIT CLK
TP28 SSYNGC
TP29 FSYNC
TP30 TDMX BUS 0
TP31 TDMX BUS 1
TP32 TDMX BUS 2
TP33 TDMX BUS 3
TP34 TDMX BUS 4
TP35 TDMX BUS 5
TP36 TDMX BUS 6
TP37 TDMX BUS 7
TP38 LCA PROGRAM CHANNEL 4
TP39 SINOUT TO CHANNEL 4
TP40 CODEC SERIAL DATA OUT 4
TP41 LCA PROGRAM CHANNEL 3
TP42 SINOUT TO CHANNEL 3
TP43 CODEC SERIAL DATA OUT 3
TP44 LCA PROGRAM CHANNEL 2
TP45 SINOUT TO CHANNEL 2
TP46 CODEC SERIAL DATA OUT 2
TP47 LCA PROGRAM CHANNEL 1
TP48 SINOUT TO CHANNEL 1
TP49 CODEC SERIAL DATA OUT 1
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TABLE 4 - LED DEFINITIONS
LED LED DEFINITION
CR1 +5 VOLTS
CR2 +12 VOLTS
CR3 - 12 VOLTS
CR4 - 5 VOLTS
LED 1 FSYNC
LED 2 SSYNC
LED 3 BIT CLK
LED 4 2175
CR5 CHANNEL ADDRESS WRITE
CR6 CPU RUN

DESCRIPTION

Ericsson GE’s 4-Channel Audio Board
(19D903302G1) is used in the MultiSite Coordinator II
switching system and consists of four (4) identical bi-
directional audio processing and routing circuits, and
a control circuit. Each audio circuit (audio channel sec-
tion) converts incoming analog audio signals from
trunked repeater sites or console(s) into digitized audio
signals. These digitized audio signals are then outputted
to a TDM audio network (refer to Figure 1). The audio
channel circuitry also takes selected digitized audio sig-
nals from the TDM audio network and converts them
from digital to analog form. The resulting analog sig-
nals are sent to RF repeater sites or consoles "chan-
nels" for transmission.

The TDM audio network is a Timed-Division-Mul-
tiplexed (TDM) bus. The TDM bus provides multiple
time-shared channels for routing digitized audio signals
between nodes.

NOTE

Since there are four identical audio circuits
(channels), the circuitry for only one audio
channel (channel 3) is shown in Figure 2 - Audio
Circuit Block Diagram and referred to in the
following Circuit Analysis.

The control section of the Audio Board provides
control and clock signals to the audio channel sections.
The control section also provides an interface to the

module controller board(s). This interface between the
module controller board(s) allows the active controller
board to communicate with the control registers and
other control circuits of the Audio Board control sec-
tion. The functions of the module controller board and
the Audio Board control section are designed to be over-
lapping and redundant.

During times when the module controller board is
not addressing the Audio Board control section, the on-
board 80C535 microprocessor is capable of controlling
the audio sections to perform most, not all, of the func-
tions that the Controller Board causes them to perform.
The 80C535 microprocessor is provided primarily for
diagnostic purposes. Control functions which the
microprocessor performs under program control may,
as an example, exercise or test the audio channel sec-
tions. Such diagnostics may be performed in response
to commands received from the controller over the
HDLC link. The HDLC link is an FCC protocol.

In addition to providing redundant or secondary
control/addressing of control circuits (control latches)
the 80C535 microprocessor performs routine control
functions associated with the audio sections. These func-
tions include generating chip select and read/write sig-
nals, illuminating status indicators, controlling
electronic potentiometer levels.

A clock select latch and multiplexer is used to select
between redundant sets of master clocking signals com-
mon to the entire MultiSite Coordinator switching sys-
tem. This ensures that each audio section is
synchronized with the TDM bus. The selected clocking
signals are sent to the audio sections through a

CLOCKS line.
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CIRCUIT ANALYSIS

VOLTAGE REGULATION

External voltage input levels to the Audio Board
are +5 Vdc, +15 Vdc and -15 Vdc. These levels are
regulated to produce +5 Vdc (Vec), + 12 Vde, -12 Vdc
and -5 Vdc respectively. Refer to the Schematic
Diagram, Sheet 1.

+5 Vdc (Vce) Regulation

The external +5 Vdc connects to the Vee regula-
tion circuit from CMP2| + 5EXT through 3 amp fuse
F1. Filtering is provided by 100 wH inductor L3 and
100 wF capacitor C122. Leaded diode D6 removes any
negative transients. LED CR1 illuminates when Vec is
present.

The regulated Vec output is taken from the point
labeled Vce on the Schematic Diagram. The Vece can
be read, using a voltmeter, between TP25 (Vece) and
TP21 (GND).

+ 12 Vdc Regulation

The external + 15 Vdc connects to the +12 Vdc
regulation circuits from CMP2| + 15EXT through 0.5
amp fuse F2. Filtering, ahead of voltage regulator U2,
is provided by 8.2 pH inductor L2, 0.1 uF capacitor
C2 and 100 pF capacitor C121. Additional filtering,
after U2, is provided by 0.1 uF capacitor C3 and 100
nF capacitor C124. Leaded diode D2 removes any
negative transients. LED CR2 illuminates when + 12
Vdc is present.

The regulated + 12 Vdc is taken at the point labeled
+ 12V on the Schematic Diagram. The +12 Vdc can
be read, using a voltmeter between TP23 (+12 Vdc)
and TP21 (GND).

-12 Vdc Regulation

The external -15 Vdc connects to the -12 Vdc
regulation circuits from CMP2|-15EXT through 0.5
amp fuse F3. Filtering, ahead of voltage regulator U1,
is provided by 8.2 wH inductor L1, 0.1 uF capacitor

C1 and 100 pF capacitor C120. Additional filtering,
after Ul, is provided by 0.1 uF capacitor C4 and 100
wF capacitor C123. Leaded Diode D1 provides protec-
tion from positive transients. LED CR3 illuminates
when -12 Vdc is present.

The regulated -12 Vdc is taken at the point labeled
-12V on the Schematic Diagram. The -12 Vdc can be
read, using a voltmeter between TP22 (-12 Vdc) and
TP21 (GND).

-5 Vdc Regulation

The regulated -12 Vdc is applied to the input of
voltage regulator U3. Input filtering is provided by 0.33
nF capacitor C126. Additional output filtering is
provided by 0.1 wF capacitor C5 and 100 wF capacitor
C125. Leaded diode D7 provides protection from posi-
tive transients. LED CR# illuminates when -5 Vdc is
present.

The regulated -5 Vdc is taken at the point labeled
-5V on the Schematic Diagram. The -5 Vdc can be
read, using a voltmeter between TP24 (-5 Vdc) and
TP21 (GND).

DECOUPLING

Decoupling on the Audio Board is provided by 0.01
wF capacitors (C6 through C255) connected between all
voltage inputs of integrated circuits (U1 through U134)
and ground (GND). Refer to the Schematic Diagram,
Sheet 1.

CONTROL

The Control section of the Audio Board provides
control and clock signals to four (4) audio channel sec-
tions. The heart of the Control section is microproces-
sor U118 (SAB80C535). Other microprocessor
associated control circuit elements consist of HDLC
controller/interface U108 (SAB82525), address decoder
U109 (74HC138D), control data latch U115 (multiplex
select) (74HC573D), RAM memory U52 (CY7C128-
55PC), EPROM U99 (27C256), data multiplexer cir-
cuits U106/U107 (74HC157DQ), control signal
multiplexer U105 (74HC157DQ) and serial RS-232
port U74 (MAX232C).
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Control Registers

Control registers output control signals to audio
channel sections. These control registers consist of
Channel Data Latch U112 (74HC573D), Channel
Function Latch U113 (74HC573D) and Channel Ad-
dress Latch U114 (74HC573D). The Channel Address
Latch selects, through the CH ADDRESS bus
(CA[1:4]), the audio channel section to perform the
function specified by the control signals latched in the
Channel Function Latch. The Channel Function
Latch provides parallel control signals to the audio
channel sections through the CH FUNCTION bus
(CF[0:5]). Each of the control signals specify a different
function to be performed by the audio channel section.
The Channel Data Latch stores an 8-bit data word sent
to each audio channel section through the DATA
LATCH bus (LD[0:7] (refer to the schematic diagram,
sheet 2)). The use of the 8-bit word depends on the func-
tion selected by the contents of the Channel Function
Latch.

Controller Board

The module controller Board can also write to the
Audio Board control registers and other Audio Board
control circuits by imposing data on the DATA bus
(DB[0:7]) and additional controkisignals on the CON-
TROL or ENABLE bus (ENBL[0:7]). The address of
the Audio Board is set by address DIP switch SW1. The
address signals are decoded by address decode logic con-
sisting of 4-bit comparator U103 (74HC85D), enabling
NAND gate U101D, flip-flop U123 (74HC74) and
other associated NAND gates U102 (74HCO00). When
the Controller Board places the address, set by SW1,
onto data bus DB[0:7]), multiplexers U105, U106 and
U107 (74HC157DQ) are controlled to select Controller
Board control of the data and control latches.

The circuit consisting of NOR gate U121B
(74HCO02D), inverter U124F (74HC14D) and latch
U119 (74HC2455) is used to latch the switch settings
of DIP switch SW1 on to data bus D[0:7]. The setting
on SW1 (CMP3|SW[0:7]) is latched onto the
microprocessor data bus when the CMP3}'POT_SW
input from address decoder U109 and the CMP3 |'WR
input from microprocessor U118 goes low.

The signals generated on the control bus
(ENBL[0:7]) select the type of programming operation
that the Controller Board is to perform on the audio

module. For example, the selection of which control

register is to be loaded with the signals carried by the

10

DATA bus is determined by control lines of the control
bus from the Controller Board. The following describes
bit significance for control words imposed by the Con-
troller Board on the control bus (ENBL[0:7]).

ENBLO: Channel Data Latch enable
ENBL1: not used

ENBL2: Channel Function Latch enable
ENBLS3: Write Codec enable

ENBL4: Clock select enable

ENBLS5: not used

ENBL6:  Unselect Card (or Clear Card)
ENBL?7: Channel Address Latch enable

The contents of the Channel Function Latch
causes control signals to be generated that directly con-
trol an audio channel section addressed by the Chan-
nel Address Latch to perform desired functions. The
CHANNEL FUNCTION bus (CF[0:5]) output
provided by the Channel Function Latch is six (6) bits
wide. The functional significance of these six signals
(CF0-CF5) with respect to audio sections are set as fol-
lows:

CFO0:  Selects type of digitized audio converting
(e.g- selects between plaw or Alaw, or be-
tween plaw and no conversion. NOTE:
Requires different conversion ROM’s

(U10, U11).

CF1: Bus Number/Slot Write Enable (the con-
tents of the Channel Data Latch are to be
loaded into the address audio section and
used to designate a TDM bus number/slot.
Allows WR line to go low.

CF2: Weighting Table Write enable; ADDR,
LATCH ENBL for Weight RAM (Weight
RAM has TDMX bus)

CF3: Write Codec Enable
CF4: Activates 2175 Hz Tone Generator

CF5:  Enable auxiliary relay (e.g. to light an in-
dicator each time PTT is present).

When the Controller Board is not addressing the
Audio Board, multiplexers U105, U106 and U107
(74HC157DQ) select the output of audio processor con-
trol/data busses for output to the control register. In
this way, local on-board microprocessor U118 can con-
trol the audio sections and make them perform some of
the functions that the Controller Board can make them
perform.
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Microprocessor

The microprocessor (U118) is primarily for diag-
nostic purposes. Control functions which U118 per-
forms under program control may, for example,
exercise or test the audio channel sections. Such diag-
nostics may be performed in response to commands
received by U118 from the Controller Board over the
HDILC link.

In addition to providing redundant or secondary
control/addressing of control latches, U112 through
U114, microprocessor U118 performs additional
routine control functions associated with the audio
channel sections. These function include, as an ex-
ample, generating chip select and read/write signals, il-
luminating status indicators, controlling levels set by
electronic potentiometers. Such routine control signals
are sent to the audio channel sections by U118 through
an Address/Data bus (D[0:7]).

Receive Data (CMP3|RXD) and Transmit Data
(CMP3 | TXD) for diagnostics purposes is written to or
read from U118 through 9-Pin connector J3, Pins 2
(J3B) and 3 (J3C) and transmitter/receiver U74
(MAX232C). An RS-232 input is applied to J3B, Pin
1 and to U74, Pin 13. A TTL output is realized on
U74, Pin 12 (CMP3|RXD). A TTL input on U74, Pin
11 (CMP3|TXD) is converted to an RS-232 output at
U74, Pin 14 and Pin 3 (J3C).

Data Bus D[0:7] to Backplane

Data Bus to backplane interfacing is accomplished
using opto couplers U27A and U18A. To write from
data bus D[0:7] to the backplane, microprocessor U118
provides an enable signal (CMP3|!IO EN) and a write
signal (CMP3|! WR). These signals are then input to
NAND gate U121D (74HCO02D) (Refer to the
Schematic Diagram, Sheet 4). The character "!" im-
plies an active low condition. If there is no "!" present
then the condition is an active high. NAND gate U121D
outputs to 4-bit latch circuit U29 (74HC175). When
the two signals, EN and WR, are present the output of
U121D (CMP3|10 WR) is applied to U29, Pin 9
(CLK). This latches the 4-bit D[0:3] data into U29.
The data is now present on the output side,
CMP3|OUT 1, CMP3|OUT 2, CMP3|OUT $ and
CMP|OUT 4 respectively. These four outputs are ap-
plied the inputs of opto couplers U27A,B,C,D, Pins 2,
3, 6 and 7 respectively. The 4-bit output data is now
written to backplane TDM busses OUTL[1:4] and
OUTH]1:4].

To read from the backplane to Data Bus D[0:7] a
read enable command is generated through address
decoder U109 (74HC138D). This command
(CMP3|!IO EN) is applied to an input of NAND gate
U121C (74HCO02D). A read command (CMP3|!RD)
generated by U118 is connected to the other input of
U121C. The output of U121C (CMP3|IO RD) is ap-
plied to the OE inputs of operational amplifiers
U46A,B,C,D. With this signal present, the data on the
backplane (INH(1:4) and INL(1:4) is read through opto
couplers U18A,B,C,D and operational amplifiers
U46A,B,C,D to Data Bus D[7:4].

Master Clocking

Master clocking of the audio channel sections en-
sures that each audio section is synchronized with the
TDM bus. Clock selection is accomplished by 4-bit mul-
tiplexer U104 (74HC157DQ), Flip-Flop U123B
(74HC74), NAND gates U101A/B (74HCO00) and in-
verter U124C (74HC14D). Flip-Flop U123B latches the
clock selection controlled by LD{0] and WBCN. These
circuits select between redundant sets of master clock-
ing signals common to the entire MultiSite Coordinator
IT switching system. Clocking signals include Bit Clock
A (BCLKA), Bit Clock B (BCLKB), Slot Sync Clock
A (SSYNCA), Slot Sync Clock B(SSYNCB), Frame
Sync Clock A (FSYNCA) and Frame Sync Clock B
(FSYNCB). An inverted Frame Sync Clock (!FSYNC)
is provided through inverter U124E (74HC14D).
Clocking signals on the outputs of U104 can be
monitored as follows:

Test Point Clock
TP26 2175 Hz
TP27 BIT CLOCK
TP28 SSYNC
TP29 FSYNC

Clock selection responds to the clock select enable
bit of the Control/Data Parallel I/O bus. 4-bit multi-
plexer circuit (U104) selects between clocks under the
control of a signal outputted by flip-flop U123
(74HC74), steering circuit U101A/U101B (74HCO00)
and inverter U124C (74HC14D). Inputs to the steering
circuit are LD[0] from multiplexer U106 and WBCN
from multiplexer U105. The selected clocking signals
are provided to the audio channel section through the
"clocks" line.

Spare flip-flop U75A is provided for future use.
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The serial control data signal (SERCONDATA)
and the Codec Clock (CODEC CLK) is generated
through logic array U6 (AMPAL22V10AJC). SER-
CONDATA is used in programming codecs (1:4) from
the Parallel I/0 (PIO) data bus (DB[0:7]) or the
microprocessor U118 APD[0:7]. Eight-bit shift register
U69 (74HC165D) converts the parallel data at the input
(MUX][0:7]) to serial. The CODEC CLK output from
U6 signals the codec when to read in SERCONDATA.

2175 Hz Tone

A 2175 Hz square wave is input from U104, Pin 4
(TP26) through 0.1 uf capacitor C245 to a tone process-
ing circuit consisting of filter U96 (TP3040), digitally
controlled potentiometer U73 (X9103S) and flip-flop
U75B (74HC74). The 2175 Hz square wave is filtered
through filter U96 to produce a 2175 Hz sine wave. The
output of U96, Pin 1 connects to the input of poten-
tiometer U73 where the required level is set. The level
from U73 is altered by, first toggling the output of flip-
flop U75B. U75B output /Q (not Q) is toggled by the
CMP3 |SEL-SIN POT signal on the clock input (CLK),
Pin 11 and the D[0] signal on the D input, Pin 12.
POT_INC allows the pot value to be incremented.
POT_U/D controls up or down increments.
CMP3|SEL-SIN POT originates from logic array U6,
Pin 28 and D[0] originates from data bus D[0:7]. The
output on U73, Pin 9 SINOUT connects through 0.01
pf capacitor C235 to the input of operational amplifier
U20A (TP42) (refer to Schematic Diagram, Sheet 9
(channel 3)).

Manual Reset

A manual reset is provided by pressing switch SW3.
Switch SW3 grounds the input to inverter U124A. This
signal is buffered and re-inverted by U124A/B to
provide 'RESET to U118 and other circuitry on the
board. When the input of U124A goes to ground the
output goes high (CMP|RESET). This resets the
HDLC control/interface U108, Pin 17 (SAB82525).

AUDIO CHANNEL SECTIONS

The audio channel sections (4) provide circuitry
that processes and digitizes audio signals coming from
RF trunked repeater sites or consoles (source) and places
the digitized audio on the TDM network. The audio
channel section also provides circuitry that converts
selected digitized audio signals, taken from the TDM
network (destination), into analog signals and sends the

resulting audio signals to an RF trunked repeater site
or console for transmission.

The digitized audio portion of the audio channel
sections (destination) is preassigned a TDM bus num-
ber and bus slot, through the Controller Board at the
time of power up. Digitized audio signals are con-
tinuously broadcast to the TDM network whether or
not audio is coming in from the site RF receiver or con-
sole (source).

NOTE

The following circuit analysis uses only one of
four audio channel sections (Channel 3). Refer
to the Schematic Diagram, sheet 9.

Source (Analog to Digital)

A balanced pair (e.g. a telephone line) is used to
transmit audio signals from RF repeater sites or con-
soles to an audio channel section. This balanced pair
connects to conventional balanced line termination cir-
cuitry consisting of (channel 3 only) capacitors C136
and C137, 600 ohm coupling transformer T1, resistor
R29 and surge protectors VR3 and VR4. The surge
protectors protect the audio section against spikes and
transients.

The 600 ohm line termination circuitry couples
analog audio signals to programmable electronic poten-
tiometer level adjust (EEPOT) U15 (X91035). U15 can
be set by microprocessor U118 specifying a program-
mable amount of attenuation. Commands for such
programmable attenuation adjustment may be com-
municated from the Controller Board to U118 through
the HDLC link. The output of U15 is applied to the
input of high pass filter U16A (MC3303D). This active
filter has 3-pole bandwidth with an operating frequen-
cy of 240 Hz and a gain of 2v/v.

The output of the filter is applied to the input of a
compression amplifier/limiter Circuit. This circuit con-
sists of operational amplifiers U16B, U16C, diode pack-
age D3, emitter follower transistor Q3 and limiting
transistor Q4. The amplifier dc feedback voltage is
taken from the collector of limiting transistor Q4 and
connected back to the input of U16B between resistor
R52 and capacitor C151. As the audio input amplitude
increases at U16B, Pin 7, Q4 conducts harder limiting
the input to U16B and keeping the output constant.
This compression amplifier/limiter circuit produces an
audio signal with a relatively uniform average high
level, that ensures all digitized audio signals carried by
the TDM network have a high signal-to-noise ratio and

E
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also ensures that the analog audio applied to the input
of the codec digitizer does not exceed the dynamic range
of the digitizer.

Microprocessor U118 can selectively bypass the
compression amplifier through analog switch U23B
(MAX333). The common (COM) connection of U23B
(Pin 8) connects to the input of band pass filter U26
(TP3040). The normally open (NO) connection of
U23B (Pin 9) connects to the output of the compressor
amplifier at U16B, Pin 7. The normally closed (NC)
connection of U23B (Pin 7) connects to the output of
the high pass filter U16A. A signal on pin 28 ({COMP-
BYP[1]) of U23B from microprocessor U118 causes
U23B to select between two outputs: high pass filter
U16A and compression amplifier U16B.

The signal to bypass a compression amplifier comes
from octal 3-state inverting flip-flop U97. The clock
output of U121A, Pin 1 as a result of the inputs,
CMP|!WR POTBYPSEL and CMP3|!'WR, clocks
U97 to latch information from the D[0:7] bus on to the
output !POT-SEL([1:4] or !COMP- BYP[1:4]. 'POT-
SEL[1:4] connects to one of four electronic poten-
tiometers, in this example U15 (!POT-SEL[3]).
‘COMP-BYP[1:4] connects to one of four analog
switches, in this example U23A and U23B ('COMP-
BYP[3]). Notch filter U17 is also bypassed with this sig-
nal.

The output of the compression amplifier or high
pass filter U16A is applied through analog switch U23B
to the input of a 200 - 3400 Hz Band Pass Filter U26
(TP3040). The output of U26 connects to the input of
conventional plaw PCM digitizer/codec U7
(TP3076A). The codec output provides an input to a
demultiplexing network circuit consisting of program-
mable logic array (PAL) U129 (AMPAL22V10AJC) for
application through a conventional buffer to the TDM
network. The Controller Board can write instructions
to the codec through the Channel Function Latch
(U113) and the Channel Address Latch (U114). The
codec is programmed for Bus/Slot at power-up by SER-
CONDATA. The Codec has four outputs:

1) PCM DATA in the correct slot (Pin 14);
2) !TE - active low in correct slot (Pin 15);

3) Bus selection (CH_BUS_SEL[0:2],
Pins 5,17,18):

4) PCM DATA SELECT
(CMP30|TX_BUS_SEL_[3])

PAL U129 performs Demultiplexing functions for
PCM DATA, puts slot-correct data on the bus specified
by CH_BUS_SEL{[0:2] or puts the output of U130 (uP

simulated PCM DATA) on the bus specified by
CH_BUS_SEL[0:2] and the slot specified by 'TE (Pin
15 of the codec). This last function is enabled by
CPM30|TX_BUS_SEL [3].

U130 is selected to output simulated PCM by OR
gates U4A through U4D, in this case U4C. These OR
gates monitor the write or send data outputs
CMP3[!WR_SDI1 through SD4 of address decoder
U109. The write signal CMP|!WR originates from
U118, Pin 27.

The circuit consisting of flip-flop U24B ((74HC74)
and NAND gate U8A (74CHO00) allows control infor-
mation to be written to the Codec. The proper inputs
to USA (CF[3] and CH EN) cause U24B to bring "low"
the !CS input to the codec, enabling the codec to read
control information.

A !CLR signal is generated from 4-bit mux U105
through NAND gate U98D (74HCO00) and sent to flip-
flop U24B, Pin 13 to deselect the codec after writing to
the audio channel.

Each channel shares eight bus drivers for eight
TDM busses. Only the bus drivers to be used are
enabled. This is accomplished through PAL’s U94 and
U126 (AMPAL22V10AJC). For channel 3, bus select
lines CH3_SEL[0:2] and !'TE[3] connect between codec
U7 and PAL’s U94 and U126. The enable line output
0of U94 and U126 (CMP3 | E[1:0]) enables the bus driver
to be used only during the slot controlled by channel 3.

Bus transceivers U50 and U51 and enable circuits
U94 and U126 are shared among all four audio chan-
nel sections to decrease component count, simplify cir-
cuit design and reduce the number of components
connected directly to the TDM busses.

The source portion of the audio channel section
(analog input from the repeater site/console) con-
tinuously outputs digitized audio signals onto the TDM
network on a preassigned TDM bus. All audio channel
sections of each Mastr II Interface Module (MIM) and
Console Interface Module (CIM) of the system are
audio sources that are continuously broadcasting
digitized audio information over the TDM network to
all other MIM’s and all other CIM’s. However, no part
of the system actually "listens" to any of these con-
tinuously active audio channels until digital messages
(i.e., slot assignment messages) are sent over the mes-
sage network indicating that a call is active. Such slot
assignment messages for active calls specify a TDM bus
number/bus slot and also convey information (i.e. radio
transceiver group information) that causes all MIM’s
and CIM'’s that need to be involved with a call to begin
"listening" to the appropriate TDM bus slots. They

h
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convert the digitized audio signals contained in these
slots into analog audio signals and provide the analog
audio signals to an RF repeater or console assigned to
handle the call (RF repeaters and associated RF work-
ing channels are also assigned in response to an initial
slot assignment message).

Destination (Digital to Analog)

The destination portion of the audio channel sec-
tion includes TDM bus transceivers U50 and U51. It
includes serial parallel conversion U22 (XC03070),
read only pLaw-to-linear conversion lookup table
PROM U10/U1t1 (CY7C291-35), read/write slot/bus
weight lookup table U13, high speed multiplier/ac-
cumulator U12 (CY7C510-55) and digital range check-
er/limiter U21 (refer to the schematic diagram sheet
10). The destination portion of the audio channel sec-
tion also includes digital-to-analog converter (DAC)
U25 (AD7840), additional scaling and filtering through
U26 (TP3040), notch filter circuitry through switched
capacitor filter U17 (MF5CWM), 2175 Hz tone genera-
tion through variable gain amplifier U20A and a 600
ohm line termination circuit T2 (refer to the schematic
diagram, sheet 9). The TDM bus receivers U50 and
U51 receive signals from all TDM busses. The outputs
of this bank of bus receivers (TDMX BUS[0:7]) are ap-
plied to serial inputs of a bank of eight (8) shift registers,
U22 (XC303070) and associated latch circuits. The shift
registers and latch circuits arrangement is accomplished
using a VLSI programmable ASIC chip, U22 in this
case. There is one shift register and associated latch for
each of the individual TDM busses within the TDM
network. Shift registers operate at the TDM bus timing
bit rate and function as serial-to-parallel converters that
continuously shift in a slot worth of PCM digitized
audio and convert it to an 8-bit wide parallel output
format. Each shift register is 8-bits wide and can hold
all PCM data bits for a particular bus slot.

The latch circuits are clocked at the TDM bus slot
timing rate, and operate to latch the parallel output sig-
nals provided by shift registers corresponding to a par-
ticular bus slot. At the conclusion of a TDM bus
duration, each of the latch circuits contain an 8-bit
parallel word corresponding to the contents of a single
slot of a single associated TDM bus. The latch circuits
together provide, in parallel, the slot contents of all
TDM busses for the last TDM bus slot.

The data latched by the latch circuits is multiplexed
in sequence to the address inputs of a plaw/linear con-
version lookup table within PROMS U10 and Ull
(CY7C291-35). This is implemented at a bit clock rate
that is a multiple of the TDM bus slot timing. For ex-
ample, for 32 TDM busses the bit clock rate must be

32 times the TDM slot rate. All circuits from the latch
circuits of U22 to multiplier/accumulator U12 are all
synchronized to operate at this rate. The parallel out-
put of one latch circuit at a time is enabled onto a mul-
tiplexed address bus (CMP32|MD[O:9]). The
multiplexing is performed under the control of a counter
(part of U22) clocked at the bit clock rate previously
described. Incrementing the counter from zero to a
maximum value causes the TDM bus data correspond-
ing to the following sequence of TDM bus number/bus
slots to be applied to the address input of the lookup
table:

TDM BUS (0), Slot (0);

TDM BUS (1), Slot (0);

TDM BUS (2), Slot (0);
[ )

L ]

L )
TDM BUS (7), Slot (0);
TDM BUS (0), Slot (1);
TDM BUS (1), Slot (1);
TDM BUS (2), Slot (1);

[ 4

®

[
TDM BUS (7), Slot (1);
TDM BUS (0), Slot (2);
TDM BUS (1), Slot (2);

L]

TDM BUS (7), Slot (31)

The signals carried by the multiplexed address bus
are used to address the lookup table. The Look up table
comprises a 512 by 16-bit ROM (U10 and U11) and
performs a linearizing function (LND []). More par-
ticularly, the lookup table stores conventional conver-
sion data used to map a pLaw digitized representation
to simplify the mathematical operations performed by
multiplier/accumulator U12 (CY7C510-55).

The Controller Board can select, through the Chan-
nel Function Latch bit CFO, a different mapping (e.g.,
no mapping at all to accommodate digital data of the
type transmitted by a modem of a remote RF
transceiver data terminal).

The LND output of the lookup table
(CMP32|LNDJ[0:15]) is applied to one input of multi-
plier/accumulator U12 operating in sync with the bit
clock and with the multiplexed address bus. Another
input of the multiplier/accumulator receives an 8-bit
weighting signal provided by the output of slot/bus
weight lookup table within Read/Write memory U13
(CY7C128-55PC). The Lookup table of U13 consists a
256 X 8 bit RAM addressed by the output of program-

“
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mable logic U22 previously described. The address in-
formation is provided by the U22 encoding the TDM
bus number and TDM slot number. The address sup-
plied to lookup table in U13 specifies a particular loca-
tion with the lookup table corresponding to a TDM bus
number/slot combination.

Two write cycles of the CH DATA bus are used by
the Controller Board to rewrite a location within the
memory. Once the Controller Board writes the ap-
propriate address information into the Channel Address
Latch selecting an appropriate audio channel section,
the Controller Board latches a bus number/bus slot
value into the Channel Data Latch. The Controller
Board then writes an appropriate control word into the
Channel Function Latch. This control word specifies
that the contents of the Data Latch are to be latched by
the audio channel section as a bus number/bus slot. This
control word may also specify the CF1 bit to be asserted.
The Controller Board then causes the Data Latch to
latch the new weighting factor value and writes a fur-
ther control word into the Channel Function Latch.
This control word specifies CF2 = 1, causing a write

TDM BUS 0, Slot 0 Weight Factor (8 bits)
TDM BUS 1, Slot 0 Weight Factor (8 bits)
TDM BUS 2, Slot 0 Weight Factor (8 bits)
TDM BUS 3, Slot 0 Weight Factor (8 bits)
TDM BUS 4, Slot 0 Weight Factor (8 bits)
TDM BUS 5, Slot 0 Weight Factor (8 bits)
TDM BUS 6, Slot 0 Weight Factor (0 bits)
TDM BUS 7, Slot 0 Weight Factor (0 bits)
TDM BUS 0, Slot | Weight Factor (8 bits)
TDM BUS 1, Slot | Weight Factor (8 bits)

.

.
TDM BUS 6, Slot 31 Weight Factor (8 bits)
TDM BUS 7, Slot 31 Weight Factor (8 bits)

Figure 3 - Memory Mapping

to memory. One of the ASIC’s previously described
passes the bus number/bus slot address through to the
address inputs of memory. It also multiplexes the con-
tents of the Channel Data Latch onto the data input/out-
put lines of the memory so it can be written into the
memory in response to the memory write enable signal.

Figure 3 is a memory map of memory Ul13.
Memory Ul13 includes individual memory locations
uniquely corresponding to TDM bus number/slots (i.c.,
input sources). These memory locations are organized
with respect to the address lines from the counter. This
is so the counter, as it is incremented, addresses a se-
quence of memory locations. These memory locations
then correspond to the sequence of data provided by
latch circuits over the address bus. Memory U13 stores
blocks of latched data corresponding to bus slots, each
memory location, includes a weight value for each of
the individual TDM slots.

Addressing of memory U13 by the counter results
in the following sequence of weighting factors to be out-
putted from the lookup table (U13), where each weight-
ing factor is indicated by an ordered pair of TDM bus
number, TDM slot number:

WF(0,0);

WEF(1,0);
WF(2,0);
L

WEF(1,2);

WF(7,31);

15
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High-speed multiplier/accumulator U12 operates at
the bit clock rate to multiply the sequences of outputs
of the lookup tables together and to sum the products
into an output register. The high-speed multiplier/ac-
cumulator performs the following sum of products cal-
culation once for each TDM bus frame:

{LND[TDM BUS (0),
{LND[TDM BUS {1),
{LND[TDM BUS (2),

Slot (0)] * WF(0,0)} +
Slot (0)] * WF(1,0)} +
Slot (0)] * WF(2,0)} +

Slot (0)] * WEF(7,0)} +
Slot (1)] * WF(0,1)} +
Slot (1)] * WF(0,1)} +
Slot (1)] * WF(0,1)} +

{LND[TDM BUS (7),
{LND[TDM BUS (0),
{LND[TDM BUS (1),
{LND[TDM BUS (2),

Slot (1)] * WF(7,1)} +
Slot (2)] * WF(0,2)} +
Slot (2)] * WF(1,2)} +

{LND[TDM BUS (7),
{LND[TDM BUS (0),
{LND[TDM BUS (1),

{LND[TDM BUS (7),Slot (31)]* WF(7,31)} +

The values of weighting factors |WF(0,0)...
WF(7,31) determine which TDM bus numbers/bus slots
(i.e., PCM digitized audio channels carried by the
TDM network contributes to the sum accumulated by
the multiplier/accumulator. When the destination
served by the audio board is inactive, all of the weight-
ing factors have zero values and the output of the mul-
tiplier/accumulator is zero. When the destination served
by the audio board is active, one or more of the weight-
ing factors (i.e., the weighting factors corresponding to
the TDM bus number(s)/bus slot(s)) are given non-zero
weights such that only those bus/slots contribute to the
output of the multiplier/accumulator.

Once per TDM frame, the multiplier/accumulator
provides a summation output to the input of digital
range checker/limiter U21 (XC302070). Range check-
er/limiter U12 comprises a programmable ASIC that
operates at the TDM bus slot rate to check the mag-
nitude of the summation output and if necessary, to
substitute a predetermined maximum output value for
any value exceeding the dynamic range of Digital-To-

16

Analog Converter (DAC) U25 (AD7840). DAC U25
converts, at the TDM slot rate, the output of the range
checker/limiter into an audio signal (14 bit precision)
and provides an analog output, DAC OUT (AN]2]) to
low pass filtering circuit U26 (Fco = 3400 Hz). The out-
put of U26 connects to the input of 2175 Hz notch fil-
ter U17 (NOTCH IN) and to the NC (Pin 4) connection
of analog switch U23A. The notch filter, switched
capacitor filter U17, can be bypassed through analog
switch U23A by the COMP BYP[3] signal from
microprocessor U118. The COM connection of U23A
(Pin 3) connects through summing resistor R267 to the
input of operational amplifier U20B (TL082A).

Presettable counter U125 (74HC161), driven by
CMP3|CLKOUT from U118, produces a filter clock
(FLTR CLK) for U17, Pin 8.

The 2175 Hz tone is generated in response to chan-
nel function latch bit CF4 (U14B, Pin 4) and is used
to control the repeater transmitter during operation in
the remote repeat mode. While the RF site is also
capable of operating in the local repeat mode, the
remote repeat mode is used in the multisite switch con-
figuration to permit MIM’s to remotely control when
their associated repeater transmitters are on the air and
transmitting RF signals modulated with audio. The
Controller Board controls the addition of a remote
repeat tone (2175 Hz) to the audio channel output.

Tone generating circuitry for the 2175 Hz remote
repeat control tone consists of AND gate Ul14B
(74HCO08C), flip-flop U24A (74HC74) and mului-
vibrators U18A and U18B (74HC123A), bilateral
switches U19A,B,C,D (4066BM) and operational
amplifier U20A (TLO82A). This circuitry selectively
generates and applies a 2175 Hz tone to the audio path
through summing resistor R265 to the input of opera-
tional amplifier U20B. Bilateral switches U19A/B/C are
switched on/off by multivibrators U18A/B to provide
gain adjust (refer to Figure 4). This is accomplished by
switching in or out the appropriate feed back resistance
for operational amplifier U20A. U19D enables 2175 Hz
tone to be summed into the output audio path. The
2175 Hz remote keying involves a three tone level se-
quence as shown in Figure 5.

The resulting analog audio and tone output to line
termination circuit T2 is applied to the associated RF
repeater transmitter audio input through an audio link.
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Figure 4 - Operational Amplifier Gain Control

| SECURE | FUNCTION I |

| TONE | TONE HOLD

| | TONE |

| l l |
l—125ms —ep— 40rns—-! é

(a) > (b) +10 dBm, 2175 Hz, 125 ms initiated by CF4, LD[0] using resistor R33 (Figure 4)
(b) > (c) +0dBm, 2175 Hz, 40 ms initiated by switching in resistor R264 (Figure 4)
(c) > (d) -25 dBm, 2175 Hz, continues until CF4, LD[0] initiated by switching in R49 (R264 is

still in) (Figure 4)

Figure 5§ - 2175 Hz Tone Level Remote Keying Sequence

b~~~
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UNSUPPORTED CIRCUITS

The unsupported circuits on this 4-channel audio
board consist of four (4) auxiliary relay circuits and a
clock failure detection circuit.

Auxiliary Relays

The auxiliary relay circuits are located in the four
(4) audio channel sections. These circuits consist of

AND gates U14C, U37C, U60C and US87C
(74HCO00C), transistors Q1, Q5, Q9 and Q16 and
relays K1 through K4 (LM44B00).

Clock Failure Detect

The clock failure detect circuit is part of the con-
trol section. It consists of 4-input AND gate U116B
(74HC20).

QUICK REFERENCE TO TROUBLESHOOTING

Symptoms

Action

Power LED’s (CR-4)
not lit

Check power fuses F1-F3

Sanity LED (CR6)
not blinking

Check for bent pin(s) on EPROM U99

Card remains in reset;
CRS5 stays on

Check for bent pin(s) on EPROM U99

No channels Working 1. Verify correct dip switch setting.

Reset commanding controller board to make certain that the audio board
has been initialized.

Verify slot allocation table at MOM PC. If slot allocations must be ad-
Jjusted, after the allocations have been set, all controller boards must be
reset.

Verify that CR5 on the audio board flashes briefly when audio is routed
out of a channel dedicated to that audio board. If not, this most likely is
not an audio board problem.

Audio on some but not
all channels.

Verify slot allocations as describe above.

Verify incoming audio to each particular audio board channel by check-
ing at the appropriate test point.

Verify outgoing au'dio from each particular audio board channel by check-
ing at the appropriate test point.

18
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QUICK REFERENCE TO TROUBLESHOOTING

Symptoms Action
AUDIO BOARD TEST POINTS
Signal Test Point
Vee TP25
-5V TP24
+12V TP23
-12V TP22
GND TP21
'RES TP50
Channel 1
SITE IN TP12
SITE OUT TP15
hann
SITE IN TP7
SITE OUT TP10
Channel 3
SITE IN TP2
SITE OUT TP5
‘ Channel 4
SITE IN TP17
SITE OUT TP19
Clocks
2175 TP26
BIT _CLOCK TP27
SSYNC TP28
FSYNC TP29
NOTE: The SITE IN test point for each channel specifies audio coming
from the base station or console to the MSC II. Likewise, SITE OUT
specifies audio going from the MSC II to the base station or console.

ERICSSON Z

Ericsson GE Mobile Communications Inc.
Mountain View Road - Lynchburg, Virginia 24502

Printed in U.SA.
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LBI-38664

VOLTAGE REGULATORS U001,/U003
19A134718P2/P1 (MC7912CT/MC7905CT)

IC DATA

O

— o M

; -

|.COMMON

2.0UTPUT

3.INPUT
VOLTAGE REGULATOR U002
19A134717P2(MC7812CT)

20

I 23

I. INPUT
2. COMMON

3.0UTPUT
4. TAB COMMON




10

| ™

THd

(L=

QUAD SPST ANALOG SWITCH U005,/U023
344A3113P101 (MAX333CWP)

PIN CONFTGURATION

wi [0
wor &
coms (3]
wer (4]
v O
ano [3]
v ]
com [1]
NO2

L]
™2 110

Back

T

MAXIMN
MAX333

e

_I_A

e w

0] e

1] NO4
8] coms
7] nes
6] v
[15] ne.

| NI

13| coms

LL--E NO3

11] IN3

-1 g

SWITCHES ARE SHOWN WITH

LOGICAL O NPUT

PN 8=V
PIN 7 =GND

IC DATA LBI-38664
QUAD 2-INPUT OR GATE U004
19A703483P311 (74HC32D)
JHHHAHA ) =
7 6 S5 4 3 3 71 11
’ 4
A2
BZ_T_D_GH
3 Y=A+8
8

21



LBI-38664 IC DATA :
=
CMOS PROGRAMMABLE ARRAY LOGIC '

U006/U094/U126/U127P/U129P/U131P/U133P
344A3377G1,G2,G4/3137P1 (PAL22V10AJC)

n block disg logicl
PIN IDENTIFICATION ~ _
1% ™ :
= u..l RESEY ’:
- - E g §§§ = s x1 - = [=3
TSI AT wox e
t 5‘37 ZSAUOIQ “w r_.m_\ r_
tPs 2 voia = N — N o < <
1P njvo 2 =
NCc[s 7 NC ax —od 22,1~ " vora
e n{Jvona Y v - —~
110 2 vora R — AEmS feevora
1 w{ vora = o
Zause H . = all g-aun
T g g g g g .-1-:;; . - R 4 | AL ] N
NC —~No wnems connecuon n 12 & - )
P assgnments s ooerstng mooce | - = S <t-e-evon
— . L — e > R
' |~ i 2 h -
CODEC/FILTER U007,/U030/U053,/U076
344A3105P1 (TP3076A)
I
on=—{1 e 2=y ' ] :
Wo—{2 W=y . :
Yee—{3 110 ! - .
s 7t "r"f"‘,,"’_'_‘[>—[3"l =j—{ ooxe .
243 16 =Sy : DIGITAL " N
0 P 5,1 ' LOOPSACK m . :5?
Oy1=1? U0, E - =
o—s 13p-ucax ’ AALOS e '
o=y 12p=ax : LooPRACX o
X~ 10 N8 : z
e ¥
\] -

n




IC DATA : LBI-38664

QUAD 2-INPUT NAND GATE
U008/0U031/U054/077/0U098/U101,/U102
19A703483P302 (74HCO00)

1AARAER  ELLLLLY

>
e D
Hooooot

Al Bl Y A2 B2 Y2 GND

e

SERIAL CONFIGURATION PROM
U009SP/U032SP/U055SP/U078SP

344A3377G53128P1 (XC1736A)
g
oaTACfT 8P vee | R
C_L_KC2 7P VPP 0CE LOoaC 0ATa Swr o
RESETOE 3 6D CEO
CEQ4 sPanD
o
ROwW ——
g ADDRESS
COUNTER now £ProM
. 7 osccoen f— A4 caw

.,
%!’a

28




LBI-38664

EPROM (256K X 8)
U010SP/U033SPU011SP/U034SP/
U056SP/U080SPU057SP/U079SP
344A3377G6&G7/3118P1 (CY7C291-35)

Pin Configurations

PRI

Window avaiiabie on
300 mui cerdip only

DIGITAL 16X16 MULTIPLIER ACCUMULATOR
U012/U035/U058/U081
344A3112P1 (CY7C510-55)

o -

o
————————— - omw - o
MM o N e e

98783 43 2es7esa08a8302081
° -

®
28 583G Pyvy
B 12 s8¢ .1,
B )13 $7¢ Pyly
azz D4 380 Po.Yy
axx s 3¢ PaYy
axy ) s4C o0
Y 217 33 o
Yo P18 520 Po.T,
VYoo pY0 816 PoYy
Yz p20 304 PioTeo
TN 496 PyyTyy
53 o2 436 Pyptys
e 0B 470 PyyTys
o0 J24 @l P LT,
axe 22 a5Q Py Yye
Py, P28 sl oy,

I72R YD 3031 3733 43S L3738 39 4041 2243

SSS2a2nasI2cnse2ces
LN Y O W oy A e el e e g

24

IC DATA

Logic Block Diagram
Ave —d o
e —— 1|
:— oo R an J\ sa106 18 hd
ag —4 105128 1/ AMRAY MULTIPLERER
Ay —d = 3-—&
Ay et
b——o,
] Wty
A7 —f coLumm
DECODER
M—1"vor e
Ae
5—-—(1—\
-/

==

= ? J e
=B D ey
" e ZJ o / D / e j Am

F F F

TP E b P

=

Ormm Coomse




TOP VIEW

IC DATA LBI-38664
READ/WRITE MEMORY
U013/U036,/U052,/U059/0U082
19A702934P2/P4 (CY7C128-55PC)
A °r
- vop
e 2] 23l s rooTiEH & GND
Ao —~—0
a5 [3] 2] ns Ay oS § MEMORY CELL
2 — Az o b ARRAY
A l: —2-—1-| R/W A40—§ 0 128 x 128
as [5] 20] o AsoTiEH 8
Ag O e
a2 [6] 19] at0 - I' R:CCM
|
[ 1] or g ° ENSE AMP J—J—_—k
. 5= BT
a0 [a] 17} 1708 P < £| {COLUMN DECODER '
C r—
: R e A LR:
/01 l9 6] 1707 1rog 6—JjililF]o O N A
1/02[10 15
/ 1/06 | CE, barLag Lagbaro
1/03{1) 1/05 =
GND {12 E 1/04 CE
R/W
o[

Ro~™~Apg

'ADDRESS INPUTS

R/W

READ/WRITE CONTROL INPUT

OF

OUTPUT ENABLE INPUT

[+

CHIP SELECT INPUT

1/01 ~1/08

DATA INPUT/QUTPUT

vCC

POWER (+5 vDC)

GND

GROUND

25



LBI-38664 IC DATA

QUAD 2-INPUT AND GATE
U014/0U037,/U060,/U084
19A703483P305 (74HC08C) LOGIC DIAGRAM

Al

PIN ASSIGNMENT FUNCTION CHART o 2 3—3*'
=

. 140 vee INPUT QUTPUT

13} B4 Y

!
2
3 12D A4
4
5

Az2
B2 |

npva
iof 83
h A3
GND N Y3 B3 ——

XXrel>»
IZrxe|m
zTrer

<

L]

>

w

A3 S

BG—t3

D
A4-12 D_,,

PIN 14 = vee
PIN 7 = GND

DIGITALLY CONTROLLED POTENTIOMETER
U015/U038/U061 /U078/U085
19A705180P102 (X9103S)

PIN CONFIGURATION FUNCTIONAL DIAGRAM

U/D — N
U i3 WIPER
[Jvcc  INC ——» COUNTER |— ™ ¥ qpinerer |— W
cs — ™

H e s K,
1F

INC(]1
u/m{]2
vi(]3

Vss 4

N w 1

v o 9 ®

RESISTER
L INONVOLATILH —— VH
MEMORY ARRAY

PIN NAME

VH HIGH TERMINAL OF POT
VW WIPER TERMINAL OF POT
VL LOW TERMINAL OF POT
VSS GROUND

vee SYSTEM POWER

u/o UP [/ DOWN CONTROL

INC WIPER MOVEMENT CONTROL

cs CHIP SELECT

\/

26
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IC DATA : LBI-38664

OPERATIONAL AMPLIFIER
U016,/U039/U062/0U086
19A704883P2 (MC3303D)

14 9 PIN CONNECTIONS
NAANMAA M

./
D I | ] ud G
1{’ Yy lla"' INPUTS E:‘j>_l E’ INPUTS
I 4
= B

Vee L4__ EIVEE GND

INPUTS E E INPUTS
2 3
o B
out 5 ouT

2 7

{(TOP VIEW)

SWITCHED CAPACITOR FILTER

U017,/U040/0063,/0U088
344A3124P1 (MF5CWM)
BP wed 1 U e t p
N/AP/HP =i 2 B v
NV =—=q ] 12 b INV2
si—4 11 o aGND
Sq =45 10 b= ¥~
Vg § § = 507100
LSy =7 8 p—ci1x "
7 AGND @—d ‘-
Top View ""D_‘

27




LBI-38664

MONOSTABLE MULTIVIBRATOR
U018/U041/U064,/U089/U110/U111
19A704380P321 (74HC123A)

Rom
Y& e CLan O
fis J1s | 13

e

g

L)) [ ]

BILATERAL SWITCH

U019/U042/U065/U090

19A702705P4 (4066BM)

PIN CONFIGURATION

IN | |
OuT | 2
OuT 2 3

IN 2

CNTRL 2 S
CNTRL 3 6
Vss 7

13

|4ﬂ:|j VDD

L1 CNTR |

mm CNTR 4
11 IN 4
[T1 OUT 4
17 OUT 3

' T1IN3

28

Truth Table
Inputs Outputs

Clear | A | B Q a
L X X L H
X H X L H
X X L L H
H L 1 JL ar
H 3l H Ju au
1t L H I ar

LOGIC DIAGRAM

IN/OUT

e
CONTROL

(174 OF DEVICE SHOWN)

CONTROL | SWITCH
o OFF
| ON

ﬁ

OUT/IN




OPERATIONAL AMPLIFIER
V020/U043/U066 /U091
344A3070P2 (TL082A)

1
OUT A
IN A(-) 2
IN A (+) 2
4
VeE
DIGITAL LOGIC CELL ARRAY
U021/U022/U044/U045/
U067,/U068/U092/U093
344A3129P1 (XC3020-70)

IC DATA

LBI-38664

8
QUT B
;:D 6
— IN B (-)
<l:: S
— IN B (+)
XC3000 Family 68-Pin PLCC Pinouts
Parbtny XC-3020 e XC-3020
10 PN «“ 334
11 TCLXN-VO a8 OONE -PT
12 o - 0740
13 ) a7 XTLHOUN-BOLKIN-VO
14 O <' L) 0830
18 %) " 0840
1. w 0 T=-t0
17 ) 31 Da-40
18 vee 52 yce
19 O [ Y
2 ) ¢ 7 TS0
21 YO [ M0
2 =) . - D1-40
a ) < (1 ROYASY RO |
2¢ %) 7] Do-OM-Q
2 My -FOKTA 3 OOUT 4O
» MD-ATRIG 0 cax
7 ) [T [
n NOC-49 2 A1-CR240
) [ [ AMO
30 o0 [ AMO
3 ) [ A1S90
32 o [ A4-40
E) ) [ AVe¥0
34 | o187 - AS-VO
3s GND 1 GND
% ) 2 A13-30
37 ) 3 )
38 7] . A12-90
3 ) s A7-VO
40 o [J A0
) w0 14 AS-VO
42 O [ 41030
a3 IMLAMMIO » AS-UO
&6 Unsarand 84 120

Unprogrammed 1063 have a deiault pul-up. This prevams en undelined pad level tor undonded or unused 10Bs.
Progammed autputs e defaull siew-bmaed.




LBI-38664 IC DATA

CMOS DUAL D FLIP-FLOP W/SET-RESET
U024/U047/U070/U075/U095/U123
19A704380P302 (74HC74)

Vec CLR2 D2 CLK2 PR2 Q2 Q2
H H H H H H H lu 13 12 1 lw s 3
7 6 5 4 3 3 71 [1
]
aa ~r
pax  § = LJ ]
rl [ pax §
C o [~ ]
9 1] 3 14 [- l s

L1} o
(-
CI|(s
1=
I
I {

O 5

3 'x 3 4 s ] ‘z

CLRI DI CLKI PRI Qt QI GND

Inputs Qutputs
PA CLR CIX D Q a
L H X X H L
H L X X L H
L L X X | R H*
H H T H H L
H H 1 L L H
H H L X | oo To

DIGITAL TO ANALOG CONVERTER (DAC)
U025/U048/U071/U083
344A3123P1 (AD7840)

FUNCTIONAL BLOCK DIAGRAM

TR e
LB ERE R .
_FEGEDEEE -
[ * [ Vaw
md (53] v, - ‘;z'
mtm o) Ve nEPanrCE
PavasTeY { 7 | AD780e (23] acom e 'ﬁ P
=& mm G L s
(3] ™ v _ SO
CSrstmaL conTROL Y OGNO
- =~ s el e ey
o {0} roj o0 9 . °
EEEEEEE sorae ==
a3%2¢ga3a3s3 ON/SDATA 08
e - w0 ComCT 3

30




IC DATA ' LBI-38664

TRANSMIT (HP) FILTER/RECEIVER (LP) FILTER
U026/U049/U072/0U087/U096
344A3122P1 (TP3040)

4 2 [=] -4
& = = = L =
> > > o z l
1 21 ] Pd RS —_— e -
/ ‘ TRANSMIT FILTER '
osx[4] 18 axo et on o MGH PASS | HIGH PASS ros- |1
vroe —tids PRELTER =1 " rurm am 7] o T WO
w/e s 7] PON Y SR Sy .
—T—am
o[ r3osor Fax <G 73
LOGE
N/e 3] 15} GPoo ittt b 2innipiiu -3
1 ]
PWROS <01I—‘ L1 POST- l@mq LOWPASS Lo g PRE- 1o e
PWRIE EN/C s FLTER FLTER E
tecccccan REENVEFLTR oo .
oo o R I
s : % 8 E i
£ £ s VRO vee vee NI GNIM PN
OPTO-COUPLER
U027/0028
344A3071P2 (LQ664) X
TOP VIEW

ANODE * = RMTTER
ol -2
CATHODE » w» COULECTOR

N(l!‘gt(:" EMSTTER

ANODE + . w EMITTER
utm°}t<-- COLLECTOR
CATHOOE '3§<" COULECTOR

ANOOE » o EMITTER

LEDCHIPSONPINS 2.3. 6.7
PT CHIPS ON PINS 10, 11, V4, 1S
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LBI-38664 IC DATA :
%
QUAD FLIP-FLOP WITH CLEAR

U029
19A704380P310 (74HC175)

PIN ASSIGNMENT FUNCTION TABLE LOGIC DIAGRAM
Reset g1 @ 16b vee s . , o
Qogz  15p @3 Resst Cox D | @ & -
0ag3 “p &3 i x x|t W p : ol e
Dog« 13p 03 LI o I S Do : t.ai i
H
D185 1228 D2 : -{_ ; n:; change taw | D7 ” g Nx;;ng
Tigs nh &7 Inputs | pyp 12 TR
g 10p Q2 D313 “ 5
GND (8 9 Cloax N ?
Pin 16= Ve
Pin 8= GND.
EXPANDED LOGIC DIAGRAM

c

o] Lo tm
22— J> > o o>t o

pC

N n

< _-i»—4> P o
0313——%—% D :H>—‘5m

PpC

c N L]

| LoDt

Reset L :{>
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IC DATA LBI-38664
QUAD 3-STATE NON-INVERTING BUFFER
U046
19A703471P305 (74HC126)
PN ASSIGNMENT FUNCTION TASLE LOGEC DIAGRAM
i e s Poer Ners e HC126
al: 3 Do ‘wours | Owrsns ot | Ontomsc Aatrn-tiagh Cuwapnst Enapirion
nds e A Of v A OF v ot 1,
o1 (e 1P : : : : : :
a(s w o3 X w 2 X 2 on ——
"Zﬂ § a3 X womn t cre 5 .
mﬂ 7 1hn 1 = bugg svmetaras 2 -]
P 4
o 2 : a
o »
(1/4 OF DEVICE) < "
L3 L -
— e 1
= o
o> T e
TRANSCEIVER
U050,/0U051
19A149953P202 (DS3897M)
Al ! ; ! VE ! 2 81
A2 2 ’ :i l i ! {19 B2
3 3 ! 1118
4 {17
w4l
Ve 2 116 oD
A5 [} ‘ 15
AS 7 ‘ @ E M”
R _% L
A8 9 ) } 1zn
@ & ____raq;]——'—‘ am
CHP / u TRANSHIT /
DXSABLE RECOVE




LBI-38664 IC DATA '
_

8-BIT SHIFT REGISTER
V069/U128/U130/U132/U134
19A703987P322 (74HC165D) LOGIC DIAGRAM
1 A.L‘
g2
Cloc Inhibxt ’ c‘—‘f» ‘ ~n i::
Do 4 3 —7_.5., Ounus
nous E_:"
s
Het
Senal . 10
Daa {SA Pin 18aVer
Inout A Pin 8=GND
RUNCTION TABLE s.nusmum‘———l
\nouts ) i
Senal Shifv/ Cocx Stages | Output Gock
Farsuns Lowa| Cock | wnbe | SAa | an as ag| oy Oversnon Cock Inhibig 1
L X X X 2.0 a b h Asvnctronous Pamuiel Losa
Qan .
" f : . b I i gGG: Senal Shift s Glock
Q n ] ‘
" t -j_- . : . o gg,. Senal Shift via Cioex Inhibit
: : : : : 1o change Inniited Clocx
H L L X X no Change No Qocx
Xwdon't care
QarrQGa= Dsta shited from the g Rwoe
RS-232 TRANSMITTER /RECEIVER
U074
19A149446P2 (MAX232C)
v +3V INPUT
W/ 10 uF ' ey
a1ff] [16] vee I —
1
Y] 15] GND mﬂg Prvs 5
aEl  MAXIN  [dTiowt sV, T3l +iov
MAX232 _ 10ptT 3 ol
CZE ERl n 16y oS- 10 nt
+5V +Iie
oK -
CZE ER.OM %" lie § m‘ Tlove{i4
Y[e 1] Tlin , TTL € MOS wi RS 232
INPUTS 1o foex ot |7 ouTrPuTS
T20ut [7] 1] T21n > =
RZinE ERzout 12 joies Ritnlls
TTL CNOS s RS 232
OUTPUTS oo ./.‘ -;Q:! INPUTS
23]




IC DATA ' LBI-38664

OCTAL 3-STATE INVERTING D FLIP-FLOP
U097
19A704380P315 (74HC564DQ)

8
Y
B

PIN ASSIGNMENT rc>c
Output Enabie {11 @ 2 vee
oo g2 131 00 3 I~ 18
o b o jlf“*m
o013 18] a1 |l ,
o2 (s @ —Pc 9
o3gs s,
oef]s 150 04 4 P ”
osQ7 14gos 02 1 0 a } >0~ Q
oe(is 130 08 —Dc !
or(s a7
GND f]o 1 Cock
16
FUNCTION TABLE +—PcC 1>—H\
s Outpunt
6 N 15
Erate | Cox | D a > 1 o @ {T‘ o
L H L
L f L H —pc 9
L JLH\} X no
change
H x x b4

i
3’
g
v
i [+]
g
8

D C

Y
ic:n

e

a7

D?

:
1

i—C>c

n

8
VY
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LBI-38664 IC DATA '
‘

EPROM (256K)

U099SP .
344A3377G8 (27C256(A704305P5))

27C256 ' DATA OUTPUT
N/ Vee o—p Og — O

Vpp ]| 28[7 Vce GND 0 R 7
Alz2l]2 27{] A4 Vppe———» f )

A7{s3 26[J A3 . frettett
Ag s 25[]1A8 OE—> ©OE,CE [—»

As (5 24[]A9 F AND OPROGRAM OUTPUT BUFFERS
Agq (s 23JA| LOGIC  B—

Az 7 22[]0E Y

A2 g 215 A10 > DECODER | V-GATING

Al Qo 20(dCE —> D

Ao QQIo 19107  APDR INPUTS|—J X : 262,144 BIT
0o il 18[706 o~ "1a{—% DECODER : CELL MATRIX

O 0 b O

I e i73%s —o
213 16{104
GND 14 151%3
PIN NAME
Ap-A|14 | ADDRESSES
CE CHIP ENABLE
OE OUTPUT ENABLE
Oo— 07 | ouTPUTS
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) IC DATA ' LBI-38664
\
. 4-BIT MAGNITUDE COMPARATOR

U103
19A703483P319 (74HC84D)

PIN ASSIGNMENT LOGIC DIAGRAM
nfie whe
st g2 15y ( w | I
satnlly upr u‘—’—
a>e, 1uda N
a>te Qs 12has “T
setnls ndm an | 9 .
a7 100 -y Al
ot (N o0l [+ | o
”"n LI -—’—‘(l—
. X
[

CASTADMNG
wyTS e [ RILA-]
- LAY )
sch,
FUNCTION TASLE
Oons inpurms i Comcnanrg wourts 1] Gt
A3. 83 A2 B2 Al B AG. BO A>Bn A=Bp ACBn| ADBopp Avbos A<Bay
Ad>8) X b 4 X X X } L] L t
Act) X 4 X X p 4 X L L ]
AS=0) A2>82 X x x x x L] t L
A =23 A2 < 82 X X X X X L [§ N
A=) Ac=82 A1>8) X X X X " [ [y
Ad=83 Al=82 Arc Bt X X x X L L L]
A=83 Ad=82 Al 81 AD> B0 x X b 4 (] [ L
Ade ) Ade B2 Ate B1 AD< BO X X X L L ]
Ad=B) A2=82 Ale 8] AD=BO L L L L] L ]
Ae083 Ade il Ala 81 AD= B0 L L L] L [§ L]
AleB3 A2eB2 Ale 81 ADe 80 L} t L L i L
AdeB) a2 Al=B1 AD= 80 ] [§ H L L L
Ad= 83 A2« 82 Alw 81 ADw 80 X ] X L N L

XaDon't Conm




LBI-38664 IC DATA '
E
QUAD 2-INPUT DATA SELECTOR/MUX

U104/U105/U106/U107
19A703471P323 (74HC157DQ)

PIN ASSIGNMENT RINCTION TABLE LOGIC DIAGRAM
L IR i
Cartput , Outputs ?
Q2 5P oUTRUT BARE Enavie | 5% | yo_va ’»—-.5 ‘
kg3 up O u X N Al -
LRI s L L AD-A3 ADNPUTS —_—
args upn L H BO-B3 \ "
ngs ubaw A2 B2 = e rovess of =
the Osw-wora 3 7
ngr ¥ R iodingaantey ( i —n{on
~" .. 1 n SRERTE IY T
MBaLE 10 n
IPUTS | B —7
a3
.
L /o d
PGS = GND
SERIAL COMMUNICATION CONTROLLER
U108s
19A149956P1 (SAB82525N)
Channet A
= 5 wp | Cecoder DA
ey P o A0-A6 : SP ~-REG Contratier Cottizion TsDA
. IB588&35353°5 - Dot =X
1 on ——
Z 6 5 6 32 lkl.ljljklko ) go_mcq Ti : = ’E';Sn-\‘l
WRr1c0d? O 39 1 ORORA P E H
Fe Sus Py
sgs 3spOraTB T67101 ——sd Inter— _3‘ Trensad :> Dm —
Rz0A Q9 37 N DRORB wRIe tore FIFO Link ‘_LBE_G.I‘. +—R=(1XA
RISA Qw0 36 Tx(LXKA = . Conirolier Qock T AxQXA
— ——— ey
(TA/czoagn SAB 82525N 35 {1 Rx(LKA K fro . K ol ot e
Ti0A Q12 340 AxCLXKA ALE/IMO e c —
l?f4—‘
RES ——d
M —— l—e T:0XB
po——o Az(1LXB
ORATA. o] — e RxLXB
ORORA x_
BAKA et topg
— =
CRATE «— €38
——— CL_ 413
GACK3 — ——e Tz 08
e—Rx (08
Chennel 8

38




PIN ASSIGNMENT

IC DATA
“

ADDRESS DECODER U109
19A704445P101 (74HC138D)

LBI-38664

B8LOCK DIAGRAM

Ao 1 6l vee
Al (]2 15PYO AQ — b3 vo
A2 O3 140 vi Al:gtrje(:s Al 2 14 vi
CsS2 14 ISPYZ 3 13
A2 D———— Y2
cs3 5 128 Y3
csi1 ds 1Mp s 9—12 Y3 | inverting
n ’Outpu!s
y7 47 10 vs —— Y4
GND ( 8 9p vs 10 g
D—g‘ Y6
b7 v7
]
s 5]
Chip- S3
Seiect 4 €S2 4
Inputs
cs1 —2
FUNCTION TABLE Vee=Pin 16
GND=Pin8
Inputs Outputs
CS1 CS2 CS3|A2 AT AD{YD Y1 Y2 Y3 Y4 YS Y6 YT
X X HIfX X X|H HHHHHHH
X H XX X X{HHHHHMHHH
L X XX X XIHHHHHHHKHH
H L Ll L]l HHHHHHH
H L L{L LHHLHHHHHH
H L LiLHLULIHH LHHHHH
H L LJLHHIHHHLHHKHMH
H L L jH L LIHHHHKHLMHHMH
H L LIH L HHHHHH L HH
H L LJIHHLIHHHHHHLH
H L LM HHIHHHHHHHW L

H = High Level (steady state)

L = Low Level (steady state)

X = Don't Care

“
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LBI-38664 IC DATA '
Z
OCTAL 3-STATE NON INVERTING TRANSMIT LATCH - ‘

U112/U113/U114/U115
19A703471P318 (74HC573D)

PIN ASSIGNMENT EXPANDED LOGIC DIAGRAM
i wamif e 0Py
w2 o
03 n o 2
31 0 1w Do ‘Dc — D
wis wpo 19
s 15 Poe — LE o0 NS— o
s wheos J
s 1o
nq [ 2oy 3
soln 11 D LATON FamE o | >° —qp0
¢—jLE O S % a
FUNCTION TABLE ‘J
I Owtpwrt a
O | Laneh | DZ—DO———C o
Enobie | Enanie | © e
. . " - {1t o P>
L t x ~ ‘.__j
L] x X 24
X=aon1cae 03-5*_DO~4 e}
2 = tugn evpearas
+—jLE @ ‘LJT/\ X o
D4 ] {>c QD
—ju o N5 o
ps—7 1’>c 40
Lt a ]r\ Yo
D6 e *Dc = Bl
i o j’\, LE N9
o7 —S_>_4 D
¢<LE Q I 2 o
Laten 1 "—j
Enatee
Owtpur 1
Enadie
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IC DATA : LBI-38664

DUAL 4 INPUT NAND GATE U116
19A7703483P308 (74HC20)

PIN ASSIGNMENT LOGIC DIAGRAM
alre e
D E ujon el
x{3 nfa u—}—-—}_‘_"
¢ —t—
afe 1hn oar—
0nls 10 s Y:ABCD
nis s a2 u—
Y >3 [
sxol]? tin Pl n
g2
= N '
NC= NO CONNECTION PIN 14= Vee
PIN 7= GND

PINS 3,11 NO CONNECTION
FUNCTION TABLE

Inputs Ovtput
A B8 € D Y
L X X Xx H
X L X Xx H
X x L x H
X x x H
H W H H L
TRANSCEIVER
U117
19A149953P201 (DS3896)
m' 2 a1
ud :t_l LN
02 3 p 1832
o E IR 17
Ve:-'z 'Y—SGCD
s S 15 o
.37 ! 1 "B
s s
04 'FD: 84
“9 o tZE‘
—10 1" _
Dol o
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TH

G monw-
VBN an
G.aaonaaon

IC DATA

- o -

zmamS‘
n_ﬂﬂﬂ"!ﬂﬂnnnﬂﬂﬁﬁnﬂn

ya)

~enes
-l A -
aaasaa

MICROCOMPUTER U118S
19A705828P1 (SAB80C535)

LBI-38664

0XVEINI/0Vd
LIVaNInid
TIVSINIITIG
) €N
LM/ Yid

[} X2L1/5'1d

] INOXNTILd
{RIUNY]

D QY/Lcd

KD M/ Ed

O
SAB
80CS15/80C535

RESET
Vines
Vico

P§?
Ped
PsS
Pel
Psl
PE2
P61
Ps.O
P30IR10
PIVIxD
P3&iv0
P3SiTi( »

PI2IINTT
PIXINTY

saboj)on 12y

aqowwosboid
|
XNW
arv HTS NY
Jojniavag
940y pnog
= | 04 Jouss
M& R N ..—WEP—.
o ——— w .—Us-l—.
d i
e 0 dJawn}
0d | —=—e— — ndd
i *
! A
(AMOS1SI08 BYS) 8=552 buswi) puo
8 %8 WOY WY 350
TIvix 1IviX
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. IC DATA ' LBI-38664
%

OCTAL 3-STATE NONINVERT BUS TRANSCEIVER U119
. 19A703471P108 (74HC245S)

PIN ASSIGNMENT LOGIC DIAGRAM
DIRECTION{ 1 ® 200 vee Al 2 18 5,
Alg2 19POUTPUT ENABLE 3 ' 7
A2 =t p—>—np2
a2(g3 18[18| 4 s
A3 ] —-—— B3
A3 4 B2 s is
a4gs 16PB3 AG > ——-«——M B4
asgs 1shea4 AS ‘ﬁ""‘__, ——<>——B5
asq? 14pBS A6~ '3 g
ards 13hss A7 e ] l—et2 g7
aAB{s u2psB7 AB—— | | L 88
GND 10 nfpes
DIRECTION —
19
ENABLE OUTPUT
PIN 10 = GND
FUNCTION TABLE BIN 502 hD
CONTROL INPUTS
oUTPUT OPERATION
£ NABLE DIRECTION
L L DATA TRANSMITTED FROM
BUS B TO BUS A
L H DATA TRANSMITTED FROM
BUS A TO BUS B
“ x BUSES ISOLATOR
(HIGH IMPE DANCE STATE)
X=DON'T CARE




LBI-38664

IC DATA

QUAD 2-INPUT NOR GATE U121
19A703483P301 (74HCO02D)

PIN ASSIGNMENT

FUNCTION DIAGRAM

Yifli o 14]] Vee
alfj2 13flv4
BIf}3 12{184
veljq 1Hpas
A2{ls 10{1Y3
B2(l6 sfle3
6ND {7 8flA3

HEX SCHMITT TRIGGER INVERTERS

Ul24
19A703483P321 (74HC14D)

PIN ASSIGNMENT

Earpasz 2=

Jvee
) As
s
) as
11+
) a¢

v

| inpyTs OuT PUT
A 8 v
Lt H
L H L
H (& L
H L
FUNCTION TABLE
Input Output
A Y
L H
M L

LOGIC DIAGRAM

Yi

@ >
fu ?N

Y=A+8B
A3
9 10 Y3
B3
A4 4 13
12 Y4
B4
PIN 14= Vece
PIN 7= GND

LOGIC DIAGRAM
At "

A2 2

V=i

1844

R
P 7 = 6XD




IC DATA ' LBI-38664

PRESETTABLE COUNTER
U125
19A703987P306 (74HC161)
LOGIC DIAGRAM
mi— .._‘.'..m
Proam | M 2 | P o | s
Den [ w Bawry
oo | P2 —— —Q | Cuvrus
[ n
73— e €T3
Rigpie
Cock 2—b | Com
O
RINCTION TABLE
nous Oupnst
Coock | Rewst® | Losd |Ensbie P|Enadie T ] oo I
- t X x X Reset
P o ] L X X Losd Presst Deu Loss [ ]
I o L] “ N H uf“a:.'.. ;
H L X ]
‘__.._J,: : H x 1 L No Court Coure |} 50 0 Pn Mever
SHCIE2 and HCIES only. HCIED snd HC181 are Asynchronous-Resst Erable T Pin 8= GND
Deovicm
Hehigh wvel
Lo ow wvel
X = don't cwe




LBI-38664
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PARTS LIST

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION
4-CHANNEL AUDIO BOARD
19D903302P1, REV. EM1
€209 19A702052P26 CHIP: .luF
and
€214
c215 19A705205P12 CHIP: . 33uF
thru
€217
c2l8 19A705205P211 CHIP: 47uF
SYMBOL GE PART NO. DESCRIPTION and
c21¢
___________ CAPACITORS. e e e o - c220 19R702052P1 CHIP: 220pF
€001 19A702052P26 CHIP -1wF €221 19R702052P14 CHIP: .0luF
thru
co005s €222 19A702052P14 CHIP: 220PF
and
co06 19A702052P14 CHIP: .0luF C224
thru
C1l19 €226 19A702052P105 CHIP: 1000pF
and
cl20 19A703314P12 LEADED: 100uF c229
thru
c122 19A703314P12 LEADED: 100uF €231 19A705205P18 CHIP: 4.7uF
thru
c123 19A705205P211 CHIP: 47pF €234
and
c124 c235 15A702052P14 CHIP: .01luF
and
€125 19A705205P6 CHIP: 10wF €236
€126 13A705205P12 CHIP: .33pF €237 19A702061P33 CHIP: 27pF
and
€127 19A702052P26 CHIP: .lpF €238
thru
Ccl32 €239 193702052P26 CHIP: .luF
Cl133 19A705205P12 CHIP: _.33pF c240 19A702052P105 CHIP: 1000pF
thru
€135 €241 19A702052P14 CHIP -0lpF
and
€136 19A705205P211 CHIP 47uF €242
and .
€137 c243 19A702061P49 CHIP: S6pF
and
cl3se 19A702052P14 CHIP: .0luF €244
thru
C147 19A702052P14 C245 19A702052P26 CHIP: luF
cl148 19A702052P1 CHIP: 220PF €246 19A705205P18 CHIP: 4.7pF
Cl49 19A702052P14 CHIP: .0lpfF €247 19R705205P211 CHIP: 47uF
and
€150 €248 19A702052P14 CHIP: .0lwF
€153 15A702052P105 CHIP: 1000pF €249 19A702052P26 CEIP: .1luF
€155 19A705205P18 CHIP: 4.7pF €250 19A702052P14 CHIP: .0luF
and thru
c156 €252
c1s7 19A705205P211 CHIP 47uF €253 19A705205P211 CHIP: 47uF
€158 19A702052P26 CHIP: .1lpF €254 19A702052P14 CHIP: .Q0lpF
thru thru
€163 €256
€164 194705205912 CHIP: .33uF €257 19A705205p6 CHIP: 10pF
thru thru
Cl66 €261
€167 19A705205P211 CHIP: 47uF €266 139A702052P14 CHIP: CAP 01UnF
and
L [ e e DIODES- - - = ~ - = = - -
cles 19a702052P14 CHIP: .O}wF CRO1 19A703595P10 HLMP-1301-010
thru thru
€179 CRO6
c180 19a705205P2 CHIP: 1luF D001 19R700053P2 CHIP DIODE
thru
c18l 19A702052P1 CHIP: 220PF D00S
c184 19A702052P105 CHIP: 1000pF DOOE T324ADP1041 LERDED DIODE
and
C18¢6 19A705205P18 CHIP: 4.7pF D007
and
c1e7 Do08 19A700053p2 CHIP DIODE
and
cl8s 13A705205P211 CHIP: 47uF Dol4
c189 19A702052P26 CHIP: .l ! ... FUSES - = - = = = = = = = _
thru
Cl94 FOOL1 19A134961P22 FUSE 3a
€195 19A705205P12 CHIP . 33pF F002 19a8134961P10 FUSE .5A
thru and
€197 F003
c1s8 19A702052P14 CHIP: .O0luF -~ = = = = - < - - CONNECTORS - - - - - - R
€188 19A705205P211 CHIP: 47uF Jooxr 19B801587P4 96 PIN CONN
and and
c200 J002
€201 19A702052P1 4 CHIP .O1pF J003 19B209727P37 DB-9
thru
c208

IllIIIIIIllIIlIIlllIlllIlllIlIllIllIIIIIIllllllIllllllIIIlllllIlllllIIIIIllllllIIllllIlllllIllIlllllllIllllIIIIIlllllIlllllIIIIIllllllllIlIIlllllIIlIllllllIlIlllIlIIIlllllIIIlllllllIIllllIIlllllllllllllllllllllllll
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PARTS LIST
m

LBI-38664

SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION
........... RELAYS = = = - = = = « - - RO39 19A702931P301 CHIP RESISTOR 10.0K 1%
K001 198235621P1 RELAY 1LM44BOO CP CLARE RO40 19B800607P563 CHIP RESISTCR 56K S&
;332 RO41 19A702931P301 CHIP RESISTOR 10.0K 1%
___________ INDUCTORS= = - = = = - - - - RO42 198800607P225 CHIP RESISTOR 2.2M 5%
LOOL 19A700021P28 CHIP IND 8.2 pH RO43 19B800607P102 CHIP RESISTOR 1.0K 5%
:332 RO44 19R702931P401 CHIP RESISTOR 100.0K 1%
L003 19A149806P2 LEADED IND 100uH RO45 19B800607P563 CHIP RESISTOR 56K 5%
_____________ LED'S- = = = = = =~ — -« - - RO46 19A702931P301 CHIP RESISTOR 10.0K 1%
- LED1 15A703595P10 HLMP-1301-010 RO47 19A702931P295 CHIP RESISTOR 9.53K 1%
xt.:;: RO48 15A702931P461 CHIP RESISTOR 422K 1%
___________ PRANSISTORS- - ~ - - = - — _ RO49 19R702931P259 CHIP RESISTOR 4.02K 1%
. Q001 19A700076P2 CHIP TRANSISTOR ROS0O 19B800607P151 CHIP RESISTOR 150 5%
8352 ROS51 19AR702931P301 CHIP RESISTOR 10.0K 1%
Q004 19A702524P3 CHIP PET RO52 19A702931P401 CHIP RESISTOR 100.0K 1%
Q005 19470007652 CHIP TRANSISTOR RO53 19A702931P301 CHIP RESISTOR 10.0K 1%
g00s Ro54
Q008 19A702524P3 CHIP FET ROSS 19A702931P385 CHIP RESISTOR 75.0K 1%
0009 19A700076P2 CHIP TRANSISTOR RO56 19A702931P374 CHIP RESISTOR 57.6K 1%
aggo RO57 19B800607P564 CHIP RESISTOR 560K 5%
012 19A702524P3 CHIP FET RO58 19B800607P223 CHIP RESISTOR 22K 5%
Eggz ROS9 19A702931P301 CHIP RESISTOR 10.0K 1%
Q015 19A700076P2 CHIP TRANSISTOR RO60 19A702931P401 CHIP RESISTOR 100K 1%
égig RD:I 19A702931P301 CHIP RESISTOR 10.0K 1%
----------- RESISTORS- - = = = = = - - - 7062
ROO1 19A702931P230 CHIP RESISTOR 2.0K 1% RO63 19B800607P151 CHIP RESISTOR 150 5%
RO02 19A702931P266 CHIP RESISTOR 4.75K 1% RO64 344A3206P4 LEADED 11.0K .1%
;333 RO6S 19A702931P360 CHIP RESISTOR 12.7K 1%
RO04 19A702931P230 CHIP RESISTOR 2.0K 1% RO66 13AR702931P301 CHIP RESISTOR 10.0K 1%
R00S 19A702931P401 CHIP RESISTOR 100K 1% RO6S 19B800607P273 CHIP RESISTOR 27K S%
ROOE 19A702931P301 CHIP RESISTOR 10.0K 1% RO70 19A702931P266 CHIP RESISTOR 4.7K 5%
and thru
ROO7 RO77
ROOS 19BB00E07P1S]1 CHIP RESISTOR 150 5% RO78 19A702931P301 CHIP RESISTOR 10.0K 1%
ROOY 19R702931P401 CHIP RESISTOR 100.0K 1% RO79 19A702931P266 CHIP RESISTOR 4.7K 5%
RO1O 19A702931P360 CHIP RESISTOR 12.7K 1% RO:O 19A702931P301 CHIP RESISTOR 10.0K 1%
RO11 19R702931P301 CHIP RESISTOR 10.0K 1% ;381
RO12 19B800S0O7PLS] CHIP RESISTOR 150 5% RO82 19B800607P102 CHIP RESISTOR 1.0K 5%
Ro13 7083
RO14 19B800607P273 CHIP RESISTOR 27K 5% R°:4 19A702391P176 CHIP RESISTOR 604 1%
ROLS 19A702931P266 CHIP RESISTOR 4.7K 5% ;385
;;‘2“ ROB6 19A702931P320 CHIP RESISTOR 15.8K 1%
RO23 19A702931P301 CHIP RESISTOR 10.0K 1% RO87 19A702931P407 CHIP RESISTOR 115K 1%
RO24 19A702931P266 CHIP RESISTOR 4.7K 5% RO88 19A702931P374 CHIP RESISTOR 57.6K 1%
RO25 19A702931P301 CHIP RESISTOR 10.0K 1% RO8S 19A702931P385 CHIP RESISTOR 75.0K 1%
:8‘36 RO90 19A702931P320 CHIP RESISTOR 15.8K 1%
RO27 19B800607P102 CHIP RESISTOR 1.0K 5% RO91 19A702931P360 CHIP RESISTOR 41.2K 1%
and and
RO28 RO92
RO29 19A702391P176 CHIP RESISTOR 604 1% RO93 19A702931P320 CHIP RESISTOR 15.8K 1%
;‘3‘3‘0 RO94 19B800607P333 CHIP RESISTOR 33K 5%
RO31 19A702931P320 CHIP RESISTOR 15.8K 1% RO9S 19A702931P301 CHIP RESISTOR 10.0K 1%
RO32 198702931407 CHIP RESISTOR 115K 1% RO96 19B80060TPS63 CHIP RESISTOR 56K 5%
RO33 19A702931P360 CHIP RESISTOR 41.2K 1% R0O97 19A702931P301 CHIP RESISTOR 10.0K 1%
RO34 198800607P564 CHIP RESISTOR 560K 5% RO98 198800607225 CHIP RESISTOR 2.2M 5%
RO3S 19A702931P320 CHIP RESISTOR 15.8K 1% RO99 19BB00607P102 CHIP RESISTOR 1.0K 5%
RO36 19A702931P360 CHIP RESISTOR 41.2K 1% R100 19A702931P401 CHIP RESISTOR 100.0K 1%
;227 R101 19BB00607PS63 CHIP RESISTOR 56K S%
RO38 19B800607P333 CHIP RESISTOR 33K 5% R102 19A702931P301 CHIP RESISTOR 10.0K 1%
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LBI-38664 PARTS LIST ' N
“

P %
R103 13A702931P295 CHIP RESISTOR 9.53K 1% R167 198800607PS64 CHIP RESISTOR 560K 5
R168 19B800607P223 CHIP RESISTOR 22K 5%
R104 19A702931P461 CHIP RESISTOR 422K 1%
R169 19A702931P301 CHIP RESISTOR 10.0K 1%
R105 19A702931P259 CHIP RESISTOR 4.02K 1%
R170 19A702931P401 CHIP RESISTOR 100K 1%
R106 19B800607P102 CHIP RESISTOR 1.0K 5%
R171 19A702931P371 CHIP RESISTOR S3.6K 1%
R107 19A702931P301 CHIP RESISTOR 10.0K 1%
R174 19A702931P301 CHIP RESISTOR 10.0K 1%
Rlo8 19A702931P401 CHIP RESISTOR 100.0K 1%
R175 344R3206P4¢ LEADED 11.0K .1%
R109 19R702931P301 CHIP RESISTOR 10.0K 1%
l;ijd.o R176 19R702931P360 CHIP RESISTOR 12.7K 1%
R
R177 19B800607P15) CHIP RESISTOR 150 5% -
R111 19A702931P385 CHIP RESISTOR 75.0K 1%
R178 19A702931P301 CH1P RESISTOR 10.0K 1%
R112 19R702931P374 CHIP RESISTOR 57.6K 1% and
R179
R113 19B800607P564 CHIP RESISTOR 560K 5%
R180 19B800607P273 CHIP RESISTOR 27K 5% -
R1l4 19B8Q0607P223 CHIP RESISTOR 22K 5%
R181 19A702931P266 CHIP RESISTOR 4.7K 5%
R115 19R702931P301 CHIP RESISTOR 10.0K 1%
R182 19A702931P301 CHIP RESISTOR 10.0K 1%
R116 19A702931P401 CHIP RESISTOR 100K 1%
R183 19A702931P266 CHIP RESISTOR 4.7K 5%
R117 19A702931P301 CHIP RESISTOR 10.0K 1% thru
and R130¢
R118
R1S1 198800607P102 CHIP RESISTOR 1.0K 5%
R119 13B800607P151 CHIP RESISTOR 150 5% and
R192
R120 344A3206P4 LEADED 11.0K .1%
R193 19A702931P301 CRIP RESISTOR 10.0K 1%
R121 19A702931P360 CHIP RESISTOR 12.7K 1% and
R194
R122 19A702931P301 CHIP RESISTOR 10.0K 1%
R185 19A702391P176 CHIP RESISTOR 604 1%
R125 1988006075273 CHIP RESISTOR 27K 5% and
R196
R126 19A702931P266 CHIP RESISTOR 4.7K 5%
;;‘;‘3‘ R197 19B800607P223 CHIP RESISTOR 22K 5%
R198 19A702931P348 CHIP RESISTOR 30.9K 1%
R134 15A702931P301 CHIP RESISTOR 10.0K 1%
R199 19A702931P401 CHIP RESISTOR 100.0K 1%
R135 19A702931P266 CHIP RESISTOR 4.7K S%
R200 19A702931P295 CHIP RESISTOR 9.53K 1%
R136 19A702931P301 CHIP RESISTOR 10.0K 1%
R201 19A702931P393 CHIP RESISTOR 90.9K 1%
R137 19A702931P301 CHIP RESISTOR 10.0K 1%
R202 344R3206P4 LEADED 11.0K .1%
R138 19B800607P102 CHIP RESISTOR 1.0K 5%
and R203 19BB800607P102 CHIP RESISTOR 1.0K 5%
R139% and
R204
R140 19A702391P176 CHIP RESISTOR 604 1%
txlld R205 19A702331P407 CHIP RESISTOR 115K 1%
Rl41
R206 19A702931P320 CHIP RESISTOR 15.8K 1%
R142 19A702931P320 CHIP RESISTOR 15.8K 1%
R207 198800607P333 CHIP RESISTOR 33K 5%
R143 19A702931P407 CHIP RESISTOR 115K 1%
R208 19R702931P301 CHIP RESISTOR 10.0K 1%
R144 19A702931P360 CHIP RESISTOR 41.2K 1%
;;\35 R209 19B800607P563 CHIP RESISTOR 56K 5%
R210 19BB00607P225 CHIP RESISTOR 2.2M 5%
R146 19A702931P320 CHIP RESISTOR 15.8K 1%
R211 19A702931P301 CHIP RESISTOR 10.0K 1%
R147 19A702931P360 CHIP RESISTOR 41.2K 1%
R212 1988006079202 CHIP RESISTOR 1.0K 5%
R1l48 198800607P333 CHIP RESISTOR 33K S%
R213 19A702931P401 CHIP RESISTOR 100.0K 1%
R14S 19A702931P301 CHIP RESISTOR 10.0K 1%
R214 19A702931P301 CHIP RESISTOR 10.0K 1%
R150 19BBOO607P563 CHIP RESISTOR 56K S%
R21S 19B800607P563 CHIP RESISTOR S6K S%
R151 19A702931P301 CHIP RESISTOR 10.0K 1%
R216 19A702931P266 CHIP RESISTOR 4.7K 5%
R152 19B800607P225 CHIP RESISTOR 2.2M 5%
R217 19A702931P461 CHIP RESISTOR 422K 1%
R153 19B800607P102 CHIP RESISTOR 1.0K 5%
R218 19R702931P25% CHIP RESISTOR 4.02K 1%
R154 19A702931P401 CHIP RESISTOR 100.0K 1%
R219 19A702931P301 CHIP RESISTOR 10.0K 1%
R1SS 19B800607P563 CHIP RESISTOR 56K 5%
R220 19A702931P266 CHIP RESISTOR 4.7K S%
R156 19A702931P301 CHIP RESISTOR 10.0K 1%
R221 19A702931P401 CHIP RESISTOR 100.0K 1%
R157 19A702931P295 CHIP RESISTOR 9.53K 1%
R222 19A702931P301 JCHIP RESISTOR 10.0K 1%
R1S8 19A702931P461 CHIP RESISTOR 422K 1% thru
R224
R1SS 19A702931P259 CHIP RESISTOR 4.02K 1%
R22% 19A702931P230 [CHIP RESISTOR 2.0K 1%
R160 19B800607P102 CHIP RESISTOR 1.0K 5% and
R226
R161 19A702931P301 CHIP RESISTOR 10.0K 1%
R227 19A702931P230 JCHIP RESISTOR 2.0K 1%
R162 19A702931P401 CHIP RESISTOR 100.0K 1% thru
R22%
R163 19A702931P301 CHIP RESISTOR 10.0K 1%
and R230 19A702931P301 [CHIP RESISTOR 10.0K 1%
R164 thru
R241
R165 19A702931P38S CHIP RESISTOR 75.0K 1%
R166 19A702931P374 CHIP RESISTOR S7.6K 1%
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R246 19B80060TPL22 CHIP RESISTOR 1.2K 5%
thru
R243
R250 13R702931P301 CHIP RESISTOR 10.0K 1%
R252 19A702931P266 CHIP RESISTOR 4.7K 5%
and
R253
R254 19B800607P102 CHIP RESISTOR 1.0K S%
R255 13A702931P371 CHIP RESISTOR S53.6K 1%
R256 19A702931P401 CHIP RESISTOR 100K 1%
thru
R258
R259 19A702931P266 CHIP RESISTOR 4.7K 5%
R260 19R702931P401 CHIP RESISTOR 100K 1%
and
R261
R262 19A702931P393 CHIP RESISTOR 90.9%9K 1%
R263 344A3206P3 LEADED RESISTOR 12.4K .1%
R264 19A702931P371 CHIP RESISTOR 53.6K 1%
R265 19A702931P348 CHIP RESISTOR 30.9K 1%
R266 19A702931P401 CHIP RESISTOR 100.0K 1%
R267 19A702931P393 CHIP RESISTOR 90.9K 1%
and
R268
R26€9 344A3206P3 12.4K .1%
R270 19A702931P371 CHIP RESISTOR S3.6K 1%
R271 19A702931P348 CHIP RESISTOR 30.9K 1%
R272 19A702931P401 CHIP RESISTOR 100.0K 1%
R273 19A702931P393 CHIP RESISTOR 90.9K 1%
and
R274
R27S 344A3206P3 12.4K .1%
R276 19A702931P371 CHIP RESISTOR 53.6K 1%
R277 19A702931P348 CHIP RESISTOR 30.9K 1%
R278 19A702931P401 CHIP RESISTOR 100.0K 1%
R279 13A702931P393 CHIP RESISTOR $0.9K 1%
and
R280
R281 344R3206P3 12.4K .1%
R282 19B800607P122 CHIP RESISTOR 1.2K 5%
thru
R28%
R286 19B800607P273 CHIP RESISTOR 27K 5%
R287 15K702931P230 CHIP RESISTOR 2.0K 1%
R288 19BB00607P273 CHIP RESISTOR 27K 5%
R289 19A702931P401 CHIP RESISTOR 100K 1%
R290 19A702931P230 CHIP RESISTOR 2.0K 1%
R291 19BB00607P151 CHIP RESISTOR 150 5%
R292 198702931P301 CHIP RESISTOR 10.0K 1%
thru
R295
---------- SWITCHES- ~ - - - ~ ~ = - « -
SWol 19A149955P1 SW9955P1
SW02 19A149923P1 1 pos
and
5W03
---------- TRANSFORMERS- - - - = - = = ~ -
TOOL 344A3106P1 LXFMRA3106P1
thru
T008
------- TEST POINT CONNECTORS- - - - - - -
TPOl 344A3367P1 TP1622P1
thru
TP4S
------- INTEGRATED CIRCUITS ~ - - - - - -
uool 19A134718P2 MC7912CT TO-220 MOT
v002 19R134717P2 MC7812CT TO-220 MOT
ueo3 19A134718P1 MC7905CT TO-220 MOT

SYMBOL | GE PART NO. DESCRIPTION
U004 19A703483P311 74HC32D S0-14 MOT,TI,RCA
uoos 344A3113P101 MRX333CWP SO-W-20 MAXIM
U006P 3444337761/ PAL22V1ORJC PLCC-28 AMD,CYPRESS,TI
344A3137P1
voo7 344A3105P1 TP3076A DIP-20 NATIONAL
uoos 19A7034B3P302 74HCO0 SOIC-14 MOT,TI.RCA
Uoo9se 344A3377G5/ XC1736A DIP-8 XILINX
344A3128P1
Uolosp 344R3377G6/ CY7¢291-35 DIP-24 CYPRESS or etc.
344A3118P1
and
Uol1lsp
Liloh 3 344A3112P) CY7C510-55 PLCC-68 CYPRESS or etc.
U013 19A702934P2 CY7Cl28-55PC DIP-24 CYPRESS or etc.
U014 19A703483P305 74HCO8C SOIC-14 MOT,TI,RCA
uols 19A705180P102 X91035 SOIC-14 XICOR
uolse 19A704883P2 MC3303D SOIC-14 MOT
vol7 344A3124P) MFSCWM S0-W-14 NATIONAL
vols 19A704380P321 74HC123A SOIC-16 MOT,TI,RCA
uo1% 19A702705P4 4066BM SO-14 MOT,RCA
v020 344A3070P2 TLO82A S0-8 TI
U021 344R3129P1 XC3020-70 PLCC-84 XILINX
U022 344A3129p1 XC3020-70 PLCC-84 XILINX
vo23 344A3113P101 MAX333CWE SO-W-20 MAXIM
0024 19A704380P302 74HC74 SOIC-14 MOT,TI,RCA
uo2s 344A3123P1 AD7840 PLCC-28 ANALOG DEVICES
uo26 344R3122P1 TP3040 PLCC-20 NATIONAL
u027 344A3071P2 ILQ66-4 DIP-16 BHP,TI
and
uo2s
vozs 19A704380P310 74HC175 SOIC-16 MOT,TI,RCA
vo30 344A3105P1 TP3076A DIP-20 NATIONAL
0031 19A703483P302 74HCO0 SOIC-14 MOT,TI,RCA
uo32sp 344A3377G5/ XC1736A DIP-8 XILINX
344A3128P1
U033sp 344337766/ C¥7C291-35 DIP-24 CYPRESS or etc.
344A3118P1
u034sp 344A3377G67/ CY7C291-35 DIP-24 CYPRESS or etc.
344A3118P1
vo3s 344R3112P1 CY7C510-55 PLCC-68 CYPRESS or etc.
uo3e 19A702934P2 CY7C128-55PC DIP-24 CYPRESS or etc.
ve37 19A703483P305 74HC08C SOIC-14 MOT,TI,RCA
uo3e 19A705180P102 X9103S SOIC-14 XICOR
voe3s 19A704883P2 MC3303D SOIC-14 MOT
vo40 344A3124P1 MFSCWM SO-W-14 NATIONAL
V041 19A704380P321 74HC123A SOIC~16 MOT,TI,.RCA
U042 19A702705P4 4066BM SO-14 MOT,RCA
U043 344A3070P2 TLO8B2A S0-8 TI
Uc44 344R3129P1 XC3020-70 PLCC-84 XILINX
U04s 344A3129P1 XC3020-70 PLCC-84 XILINX
U046 19A703471P305 74HC126 SOIC-14 MOT,TI,RCA
U047 19A704380P302 74HCT4 SOIC-14 MOT,TI,RCA
U048 344A3123P1 AD7840 PLCC-28 ANALOG DEVICES
U049 344A3122P1 TP3040 PLCC-20 NATIONAL
uoso 19A149953P202 DS3897M SO-W-20 NATIONAL
9051
U052 19A702934P4 CY7C128-55PC SOIC-W-24 CYPRESS or etc
Uos3 344R3105P1 TP3076A DIP-20 NATIONAL
U054 19A703483P302 74HCO0 SOIC-14 MOT,TI.RCA
Uosssp 344A337765/ XC1736A DIP-8 XILINX
344a3128P1
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PARTS LIST

Uosesp 344A3377G6/ CY7C291-35 DIP-24 CYPRESS or etc. gl12 192703471P318 74HC573D  SQIC-W-20 MOT,TI,RCA
344A3118P1 thru
Ull5 19A703471P318
Uos7sp 344A3377G67/ CY7C291-35 DIP-24 CYPRESS or etc.
344A3118P1 Ullé 19A703483P308 7T4HC20 SOIC-14 MOT,TI,RCA
U058 344A3112P) CY7C510~55 PLCC-68 CYPRESS or ete. U117 19A149953P201 DS3896 SO-W-20 NATIONAL
uoss 19A702934P2 CY7C128-S5PC DIP-24 CYPRESS or etc. Ullss 19A705828P1 SAB80C535 PLCC-68 SIEMENS
U060 19A703483P305 74HCO8C SOIC-14 MOT,TI,RCA U1e 19A703471P108 74HC245S SOIC-W-20 MOT,TI,RCA
yosl 19A705180P102 X910358 SQOIC-14 XICOR vlz1 19A703483P301 74HCO2D SOIC~14 MOT,TI,RCA
U062 19A704883P2 MC3303D SQIC-14 MOT U123 19A704380P302 74HC74 SOIC-14 MOT,TI1,RCA
U063 344A3124P1 MFSCWM S0-W-14 NATIONAL ul24 19A703483P32) 74HCl4D SOIC-14 MOT,TI,RCA
u064 19A704380P321 74HC123A SOIC-16 MOT,TI,RCA ul2s 19A703987P306 T4HC161 SO-16 MOT.TI,RCA
voes 19A702705P4 4066BM S0-14 -MOT,RCA ul26p 344A3377G3/ PAL22V1OAJC PLCC-28 AMD,CYPRESS,TI
. 344A3137P1
/113 344A3070P2 TLO82A SO-8 TI
U127P 34423377G4/ PAL22V10AJC PLCC-28 AMD,CYPRESS,TI
uoé? 344R3129P1 XC3020-70 PLCC-84 XILINX 344n3137P1
and
ile13:] ul2s 18A703987P322 74HC165D SO-W-16 MOT,TI,RCA
voss 19A703987P322 74HC165D SO-W-16 MOT,TI,RCA ul29p 344A3377G4/ PAL22V10AJC PLCC-28 AMD,CYPRESS,TI
344A3137P1
va70 19A704380P302 74HC74 SOIC-14 MOT,TI,RCA
U130 1SA703987P322 T4HC165D SO-W-16 MOT,TI,RCA
uo7L 344A3123P1 AD7840 PLCC-28 ANALOG DEVICES
uUl3lp 344A3377G4/ PAL22V1OAJC PLCC-28 AMD,CYPRESS,TI
U072 344A3122P1 TP3040 PLCC-20 NATIONAL 344a3337P1
U073 19A705180P102 X9103S8 S0IC-14 XICOR Ul32 1947039879322 74HC165D SO-W-16 MOT,TI,RCA
vo74 19R149446P2 MAX232C SOIC-W-16 MAXIM Ul3sp 344A3377G4/ PAL22V10AJC PLCC-28 AMD,CYPRESS,TI
344A3137P1
vo7s 19A704380P302 74HC74 SOIC-14 MOT,TI,RCA
Ul34 19R703987P322 74HC165D SO-W-1€ MOT,TI,RCA
U076 344A3105P1 TP3076A DIP-20 NATIONAL
F - - - - - - - ZENER DIODES- ~ - - - =~ - = = =
0077 19A703483P302 74HCO0 SOIC-14 MOT,TI,RCA
VRO1 19A700083P101 ZENIER
uo78sp 344A337765/ XC1736A DIP-8 XILINX thru
344A3128P1 VRO8
uo79sp 344A3377G7/ CY7C291-35 DIP-24 CYPRESS ox ete. |\ v p_______._.._ FUSE HOLDERS- - - - - - - - - -
344a311871
XFOl 19A116688P2 FUSE CLIPS CLIPS
uososSP 344r337766/ CY7C291-35 DIP-24 CYPRESS or etc. thru
344A3118P1 XFO06
Vo8l 344A3112P1 CY7¢510-55 pLCC-68 CYPRESS or ete. L b} ... .._... IC SOCKETS- ~ - - - - = = - - -
uos2 198702934P2 CY7C128-55PC DIP-~24 Xuoo9s 19A700156P15 SOCKET DIP-8
voes 344A3123P1 AD7840 PLCC-28 ANALOG DEVICES Xuolo 19A700156P1% SOCKET DIP-24-N
and
uos4 19A703483P305 74HCO8C SO0IC-14 MOT,TI,RCA Xuoll
voss 19A705180P102 X9103S S0IC-14 XICOR X0032 19A700156P15 SOCKET DIP-8
[ 1:1 19A704883P2 MC3303D SOIC-14 MOT Xuo33 19A700156P19 SOCKET DIP~24-N
and
voa7 344A3122pP1 TP3040 PLCC-20 NATIONAL XU034
uoss 344A3124P1 MF5CWM  SO-W-14 NATIONAL XUo5ss 19A700156P15 SOCKET DIP-8
0089 19A704380P321 74HC123A SOIC-16 MOT,TI,RCA XU056 13A700156P19 SOCKET DIP-24-N
and
U090 19A702705P4 4066BM S50-14 MOT,RCA Xuos?
uosl 344A307092 TLOEB2A SO0-8 TI XU078 15A700156P15 SOCKET DIP-8
U092 344A3129P) XC3020-70 PLCC-84 XILINX XUo79 19A700156P19 SOCKET DIP-24-N
and and
uos3 Xxuoso
Uos4P 344A3377G2/ PAL22V10AJC PLCC-28 AMD,CYPRESS,TI X009% 19A700156P3 SOCKET DIP-28
344A3137P1
xulo08 344R3339P3 SOCKET PLCC-44
vo9s 19R704380P302 74HC74 SOIC-14 MOT,TI,RCA
Xulls 344A3339P5 SOCKET PLCC-68
U096 344A3122P1 TP3040 PLCC-20 NATIONAL
B TR R CRYSTALS- - - = = = - = = -
0097 19A704380P315 74HC564DQ SOIC-W-20 MOT,TI,RCA
Y001l 19A702511615 LY2511G5 11.0592MHZ DALE,CTS.GE
ug99se 344A3377G8 27C256(A704305PS) DIP-28 INTEL,TI
Yeo2 19A702511GS LY251165 11.520MHz DARLE,CTS,GE
U101 19A703483P302 T4HCOO SOIC-14 MOT,TI,RCA
and
vlo2
vlo3 19A703483P319 74HCBSD S0-16 MOT,TI,RCA
Ul04 19A703471P323 74HC157DQ SOIC-16 MOT,TI,RCA
thru
ulo?
vioss 19R149956P1 SAB82525N SOIC-44 SIEMENS
U109 19A704445P201 74HC138D S0-16 MOT,TI,RCA
.
ulle 19A704380P321 74HC123R S0IC-16 MOT,TI,RCA
and
vl
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ADDENDUM NO. 1 TO LBI-38664
(PCMS)

This addendum makes a correction in Table 2 - Connector J2 Pin Definitions. The fifth listing below the heading
. “Connector Pin” should read “J2-1B” instead of “J2-1A”.
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1. INTRODUCTION

This addendum incorporates high-level information on Audio Board 19D903302P3. This Audio Board replaces Audi
Board 19D903302P1 in all CEC/IMC Digital Audio Switch applications. Backwards compatibility with the P1 Audio Board
is retained. A revised maintenance manual completely documenting P3 Audio Board will be issued at a later date. Con
your service representative for additional information.

The CEC/IMC Audio Board is used to interface four (4) channels of audio to the CEC/IMC backplane system. Thes
audio channels may support a radio system such as an EDACS site, a dispatch console such as a C3 Maestro console, or
other external device such as a logging recorder. The board can be configured to interface channels 1 -4 or 5-8 or 9
etc. by changing the board address at DIP switch SW1. Refer to LBI-38664 or LBI-38938 for a more detailed description.

In comparison to the P1 Audio Board, the P3 Audio Board improves the features and/or circuit specifications of tt
following:

e 2175 Hz Notch Filter Circuit

¢ S/N Ratio on the Channel Outputs

¢ System TDM Bus and Clock Loading

e Power-Up / Live Insertion Microprocessor Reset
* Indication LEDs

* Test Point Access

All modifications for features on the P1 Audio Board have been incorporated into the P3 Audio Board. In addition
hardware has been added to the P3 Audio Board to support the following features:

* E & M Signaling
* ID Indicator LED
* Vcc Voltage Monitor

e  Futurebus Driver Disable

NOTE

Many of the above features require supporting firmware for full implementation.

2. IMPROVEMENT DETAILS

2.1. ALC CIRCUIT

An Automatic Level Control (ALC) circuit exists on the input section of each audio channel on the Audio Board. This
circuit maintains a "not to exceed" analog signal input to the CODEC integrated circuit. The CODEC digitizes the analc
signal for placement on the CEC/IMC TDM bus network. Distortion will occur if the analog signal into the CODEC is too
high. The analog threshold occurs at approximately +5 dBm into the channel inputs.

The P1 Audio Board contained this functionality. However, the ALC enable was tied to the notch filter enable for eac
channel such that if one was enabled then both were enabled. Hardware on the P3 Audio Board allows indepenc
enable/disable control of the ALC circuit and the notch filter circuit. This separated enable/disable control is supported
CEC/IMC firmware version 2.0 and later. ALC is enabled/disabled from the CEC/IMC Manager (MOM PC).
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2.2. NOTCH FILTER (2175 Hz)

A 2175 Hz notch filter is located in the output section of each audio channel on the Audio Board. When this filter is
enabled from the CEC/IMC Manager (MOM PC), all 2175 Hz components in the output (transmit) audio signal are
attenuated. This filtering occurs prior to the summation of the 2175 Hz keying tone (if enabled). Notching the 2175 Hz
components in the transmit audio prevents destructive interference with the summed 2175 Hz keying tone.

The 2175 Hz notch filter circuit on the P3 Audio Board is enhanced. Additionally, the notch filter can be enabled and
disabled independently of the channels ALC circuit, as described in the previous section. The 2175 Hz notch filter is
enabled/disabled from the CEC/IMC Manager (MOM PC).

2.3. S/N IMPROVEMENTS

The signal-to-noise ratio of the P3 Audio Board's channel outputs is improved over the P1 Audio Board. These
improvements are most evident when using the board with a headset-equipped dispatch console.

2.4, TDM BUS AND CLOCK LOADING

Capacitive loading of the Futurebus lines on the CEC/IMC Backplane by the Audio Board is improved (reduced) when
the P3 Audio Board is utilized. This improves the performance of multiple backplane systems.

2.5. POWER-UP/LIVE INSERTION

Power-up/live insertion issues with the P1 Audio Board were addressed on the P3 Audio Boards by two means. First, an
IC was added to monitor the Vcc voltage supply during power-up and live insertions. This IC will also reset the
microprocessor during low voltage or "brown-outs". Second, the P3 Audio Board is equipped with extended power pins on
the 96-pin DIN connectors. This implements a "make first and break last" connection for the power and ground supplies.

2.6. LED INDICATORS

LED colors and functions between the P1 and P3 Audio Boards are different. The P3 Audio Board conforms to the
standards initiated by Controller Board 19D903299P3. Green LEDs replace the red LEDs found on the P1 board. Also, the
blinking "RUN" LED on the P1 Audio Board is replaced by an LED that remains illuminated when the board is functioning
properly. This "RUN" LED on the P3 Audio Board will turn off if the board is in a reset condition or not functioning

properly.
Two new LED identifiers were added to the Audio Board for board identification and channel address write:

The new "ID" LED functions exactly the same as the "ID" LED on the P3 Controller Board - it blinks when enabled from
the CEC/IMC Manager (MOM PC). This feature provides quick visual board IDentification within the system. Firmware
version 2.1 or later is required.

The new channel address write LED is labeled "CARD SEL" on the front panel of the P3 Audio Board. It indicates when
the associated Controller Board is controlling some function on the board. For example, this LED will illuminate when the
Controller Board commands the P3 Audio Board to route audio on a channel's output (when a call is made).

The "RESET" and "RUN" LEDs on the P1 Audio Board are combined to a single "RUN" LED on the P3 Audio Board.
When the "RUN" LED is lit, the microprocessor is running. When it is off, the P3 Audio Board is in a reset condition.

2.7. Vcec VOLTAGE MONITOR

The P3 Audio Board is equipped with a Vcc voltage monitor IC which monitors the +5 Vdc Vcc supply voltage. If the
voltage drops too low during a power glitch or power loss, the board will go into reset until the condition clears.
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2.8. FUTUREBUS DRIVER DISABLE

The Futurebus drivers on the Audio Board interface the board to the TDM buses on the Backplane. On the P3 Auc
Board, a driver disable is initiated automatically when the Audio Board is in reset. This prevents the P3 Audio Board fro
causing interference on the TDM buses during power-up and reset conditions.

NOTE

Since this feature is activated by a board reset, the Controller Board must first enable the Futurebus drivgrs before
any audio can be routed by the Audio Board. Firmware prior to version 3.0 (G10) requires the Controller Board to
be reset after an Audio Board reset to properly initialize this function. Version 3.0 (and later) corrects this fssue to
allow an Audio Board to be reset and properly initialize itself without resetting the Controller Board.

2.9. E & M SIGNALLING

Audio Board 19D903302P3 supports the 'M' lead keying function for E & M signalling support. This feature provides i
relay closure when audio is routed out of the respective channel on the Audio Board. For example, if the Audio Board
configured to interface channels 1 - 4 of site 1, when a call is made to site 1 channel 1 from the CEC/IMC (console originat
or multisite originated), relay 1 will close for the duration of the call. A separate relay is provided for each of the fou
channels.

Additional notes about E & M signalling:
* E & M signalling is selectable on a per channel basis from the CEC/IMC Manager (MOM PC).
* E & M signaling is required for Digital Dispatch Interface Modules (DVIMS).

¢ Audio Relay Concentrator Card 19D904546G1 (option MSSU3G) is utilized to interface E & M signals to externa
devices. See LBI-38884 for additional details.

2.10. TEST PORT CONNECTOR

A Test Port Connector is provided on the P3 Audio Board to enhance access to the test points on the board. T
connector is accessible through the face plate. It is used with Test Point Breakout Option MSTS3N which includes Test Pc
Breakout Board 19D904176G1 and associated cables.

3. COMPATIBILITY

Audio Board 19D903302P3 is fully backwards compatible with Audio Board 19D903302P1. A P1 Audio Board can be
replaced by a P3 Audio Board equipped with version 2.0 or later firmware.

NOTE

An initialization discrepancy exists for systems running Version 2.x firmware (earlier than G10). See2s8ction
FUTUREBUS DRIVER DISABLE for details.

The P3 Audio Boards must be used with applications that require E & M signalling such as DVIU equipment. In addition, P:
Audio Boards are favored for CIMs (Console Interface Modules) and XLTRs (Translators) due to the improved S/N ratio at
the channel outputs.
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3.1. FIRMWARE

The following minimum firmware revisions must be maintained to provide correct functionality in the 19D903302P3
Audio Boards:

e Controller Board (U58, U59) - 344A3567G5 and 344A3568G5 (Version 2.03)
e Controller Board (U3) - 344A3565G4 (Version 2.00)
¢ Audio Board (U99) - 344A3564G3 (Version 2.00)

The P3 Audio Board will support these and all later revisions of CEC/IMC firmware.

NOTE

A reset procedure must be followed for any interface modules (MIM, CIM, etc.) containing 19D903302P3| Audio
Boardsand a Controller Board with version 2.x firmware. When installing or resetting a P3 Audio Board, the
Controller Board must be resafter the Audio Board has been installed and/or reset.

4. INSTALLATION PROCEDURES

The P3 Audio Board was designed to directly replace all earlier revisions of the P1 Audio Board. P3 Audio Boards
should be installed in exactly the same manner as the older P1 boards. Refer to LBI-38938 for DIP switch settings - P3 Audio
Board DIP switches are set in the same manner as on P1 Audio Board.

If the correct firmware has not been supplied with the P3 Audio Board, remove EPROM U99 from its socket and replace
it with a new EPROM containing the revised firmwa@AUTION: PIN 1 OF THE EPROM MUST BE INSERTED
INTO PIN 3 OF THE SOCKET SO THE EPROM IS "RIGHT JUSTIFIED" IN THE SOCKET.

NOTE

A reset procedure must be followed for any interface modules (MIM, CIM, etc.) containing 19D903302P3| Audio
Boardsand a Controller Board with version 2.x firmware. When installing or resetting a P3 Audio Board, the
Controller Board must be resafter the Audio Board has been installed and/or reset.

4.1. SYSTEM INTERRUPTIONS

When replacing a CEC/IMC Audio Board, the four channels of audio interfaced by that board will not be available while
the board is removed. If the Audio Board interfaces to four (4) channels of a site audio, all receive and transmit audio to those
four channels will be lost until the installation is complete. If the Audio Board is used within a CIM or XLTR interface
module, all transmit and receive audio for that single console will be lost until the installation is complete.

4.2. INSTALLATION VERIFICATION

1. Observe the LED indicators on the P3 Audio Board. All LEDs should be lit solid (not blinking) except for the "ID" and
"CARD SEL" LEDs.

From the CEC/IMC Manager (MOM PC), verify the HDLC Channel B link for the newly installed board becomes active.
Verify the clock LEDs on each Audio Board are lit. These LEDs are marked "2175", "BCLK", "SSYNC" and "FSYNC".

w N
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EDACS sites interfaced to the CEC/IMC Digital Audio Switch through an Audio Board do not requErthéiz tone
keying signalling sequence as described on pages 16 and 17 of this manual. This is also true for all other external equipr
(for example- consoles, logging recorders, the CIA rack, etc.) interfaced to the CEC/IMC via an Audio Board. EDACS site:
only require a very short 2175 Hz Secure tone burst followed by a 2175 Hz hold tone to keep the site's transmitter key
Therefore, specifications for this circuitry on the Audio Board have been relaxed. Note the following changes to the mant
(pages 16 and 17):

* duration of the 2175 Hz Secure tone burst has been reducedl@®milliseconds (x10%]Jo greater than 80
milliseconds

e presence of the function toneris longer guaranteed
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This addendum adds information okudio Board 19D903302P3This Audio Board replaces Audio Board
19D903302P1 irall CEC/IMC Digital Audio Switch applications. Backwards compatibility witte P1 Audio Board is
retained. Also see Addendum 2 to this manual. A revised maintenance manual completely documenting the P3 Audio Bo
will be issued at a later date. Contact your service representative for additional information.

Audio Board 19D903302P3 information added by this addendum includes the board's:
¢ Assembly/Outline Diagram (pages 2 and 3)

¢ Schematic Diagram (pages 4 thru 15)

* Parts List (pages 16 thru 25)

* Production Changes (page 25)



NOTES:

I SOLDER Cl74 ACROSS R145 AS SHOWN.
SOLDER C274 ACROSS R245 AS SHOWN
SOLDER C374 ACROSS R345 AS SHOWN.
SOLDER C474 ACROSS R445 AS SHOWN

@ CONNECT JUMPER WIRE FROM U45 PIN 17
TO THE PAD OF RIBL Re28l R381 AND
R481 AS SHOWN.

(19D903302, Sh. 2, Rev. 6B)
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ADDENDUM NO. 4 TO LBI-38664

AUDIO BOARD
19D903302P3, Rev. B
(344A4088G1)
ISSUE 1
SYMBOL PART NUMBER DESCRIPTION
------------------- CAPACITORS---smmemmememenee
C1 19A703314P12 Electrolytic: 100 pF +20%, 25 VDCW.
Cc2 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
C3 19A703314P12 Electrolytic: 100 pF +20%, 25 VDCW.
C4 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
C5 19A705205P15 Tantalum: 33 pF, 16 VDCW; sim to
Sprague 293D.
C6 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
Cc7 19A703314P12 Electrolytic: 100 pF +20%, 25 VDCW.
Cc8 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW.
Cc9 19A705205P15 Tantalum: 33 pF, 16 VDCW; sim to
Sprague 293D.
C10 19A705205P12 Tantalum: .33 pF, 16 VDCW; sim to
Sprague 293D.
C11 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW.
C12 19A705205P6 Tantalum: 10 pF, 16 VDCW; sim to
Sprague 293D.
C13 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.
C14 344A4194P331250 Electrolytic: 330 pF +20%, 25 VDCW.
and
C15
C16 19A705205P18 Tantalum: 4.7 pF £20%, 35 VDCW.
C17 19A705205P2 Tantalum: 1 pF, 16 VDCW; sim to
Sprague 293D.
C18 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
and
C19
C20 19A702052P14 Ceramic: 0.01 pF £10%, 50 VDCW.
c21 19A705205P2 Tantalum: 1 pF, 16 VDCW; sim to
Sprague 293D.
Cc23 19A702061P33 Ceramic: 27 pF +5%, 50 VDCW, temp
and coef 0 30 PPM/°C.
Cc24
C25 19A702061P49 Ceramic: 56 pF +5%, 50 VDCW, temp
and coef 0 30 PPM/°C.
C26
C31 19A702052P14 Ceramic: 0.01 pF £10%, 50 VDCW.
C32 19A702052P33 Ceramic: 0.1 pF +10%, 50 VDCW.
and
C33
C34 19A702052P5 Ceramic: 1000 pF +10%, 50 VDCW.
C35 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.
and
C36
C46 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.
and
ca7
C49 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.
thru
C65
Cc67 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.
thru
Cc77
C79 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.
thru
Cc87
Cc89 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.
and
C90

SYMBOL PART NUMBER DESCRIPTION

C92 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.

thru

C94

C95 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

C96 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.

Cc97 19A705205P5 Tantalum: 6.8 pF, 10 VDCW; sim to
Sprague 293D.

C101 19A705205P111 Tantalum: 47 £10%, 10 VDCW; sim to

and Sprague 293D.

C102

C103 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.

C104 19A702052P30 Ceramic: 0.022 pF +10%, 50 VDCW.

C106 19A702061P69 Ceramic: 220 pF +5%, 50 VDCW, temp
coef 0 30 PPM/°C.

C107 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

C108 19A702061P99 Ceramic: 1000 pF +5%, 50 VDCW, temp
coef 0 30 PPM/°C.

C109 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.

C110 19A705205P111 Tantalum: 47 £10%, 10 VDCW; sim to
Sprague 293D.

C111 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

and

C112

C113 19A702052P32 Ceramic: 0.22 pF +10%, 50 VDCW.

C114 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

and

C115

C116 19A705205P12 Tantalum: .33 pF, 16 VDCW; sim to
Sprague 293D.

C117 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

C118 19A705205P12 Tantalum: .33 pF, 16 VDCW; sim to

and Sprague 293D.

C119

C120 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

Ci21 19A705205P18 Tantalum: 4.7 pF +20%, 35 VDCW.

and

C122

C123 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

C125 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

C131 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.

and

C132

C133 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

C134 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.

and

C135

C137 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

thru

C139

C140 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.

C141 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

C143 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.

C144 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

and

C145

C146 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.

thru

C152

C161 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

C163 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

C168 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.

and

C169
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SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION
C170 19A702052P1 Ceramic: 220 pF +10%, 50 VDCW. C272 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
and
C171 C273 19A702052P34 Ceramic: 0.1 pF +10%, 25 VDCW.
Cc172 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW. C274 19A700233P1 Ceramic: 100 pF +20%, 50 VDCW.
C173 19A702052P34 Ceramic: 0.1 puF +10%, 25 VDCW. C301 19A705205P111 Tantalum: 47 £10%, 10 VDCW; sim to

and Sprague 293D.
C174 19A700233P1 Ceramic: 100 pF +20%, 50 VDCW. C302
C175 19A702052P1 Ceramic: 220 pF +10%, 50 VDCW. C303 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.
C201 19A705205P111 Tantalum: 47 +10%, 10 VDCW; sim to C304 19A702052P30 Ceramic: 0.022 pF +10%, 50 VDCW.
and Sprague 293D.
C202 C306 19A702052P1 Ceramic: 220 pF +£10%, 50 VDCW.
C203 19A702052P14 Ceramic: 0.01 UF +10%, 50 VDCW. C307 19A702052P26 Ceramic: 0.1 puF +10%, 50 VDCW.
C204 19A702052P30 Ceramic: 0.022 uF +10%, 50 VDCW. C308 19A702052P105 Ceramic: 1000 pF +5%, 50 VDCW.
C206 19A702052P1 Ceramic: 220 pF +10%, 50 VDCW. C310 19A705205P111 Tantalum: 47 £10%, 10 VDCW; sim to
Sprague 293D.
C207 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW.
C311 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
C208 19A702052P105 Ceramic: 1000 pF +5%, 50 VDCW. and
C312
C210 19A705205P111 Tantalum: 47 £10%, 10 VDCW; sim to
Sprague 293D. C313 19A702052P32 Ceramic: 0.22 pF +10%, 50 VDCW.
C211 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW. C314 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
and and
C212 C315
C213 19A702052P32 Ceramic: 0.22 pF +10%, 50 VDCW. C316 19A705205P12 Tantalum: .33 pF, 16 VDCW; sim to
Sprague 293D.
C214 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
and C317 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
C215
C318 19A705205P12 Tantalum: .33 pF, 16 VDCW; sim to
C216 19A705205P12 Tantalum: .33 pF, 16 VDCW; sim to and Sprague 293D.
Sprague 293D. C319
C217 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. C320 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
C218 19A705205P12 Tantalum: .33 pF, 16 VDCW; sim to C321 19A705205P18 Tantalum: 4.7 uF +20%, 35 VDCW.
and Sprague 293D. and
C219 C322
C220 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. C323 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
C221 19A705205P18 Tantalum: 4.7 pF £20%, 35 VDCW. C325 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
and
C222 C331 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.
and
C223 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. C332
C225 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. C333 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
C231 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW. C334 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.
and and
C232 C335
C233 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. C337 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
thru
C234 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW. C339
and
C235 C340 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.
C237 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW. C341 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
thru
C239 C343 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW.
C240 19A702052P14 Ceramic: 0.01 UF +10%, 50 VDCW. C344 19A702052P26 Ceramic: 0.1 puF +10%, 50 VDCW.
and
C241 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. C345
C243 19A702052P14 Ceramic: 0.01 pF £10%, 50 VDCW. C346 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW.
thru
C244 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW. C352
and
C245 C361 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
C246 19A702052P14 Ceramic: 0.01 pF +£10%, 50 VDCW. C363 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
thru
C252 C368 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
and
C261 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. C369
C263 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. C370 19A702052P1 Ceramic: 220 pF +10%, 50 VDCW.
and
C268 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW. C371
and
C269 C372 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
C270 19A702052P1 Ceramic: 220 pF +£10%, 50 VDCW. C373 19A702052P34 Ceramic: 0.1 pF +10%, 25 VDCW.
and
C271 C374 19A700233P1 Ceramic: 100 pF +20%, 50 VDCW.
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SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION
C401 19A705205P111 Tantalum: 47 +10%, 10 VDCW, sim to D11 19A703595P9 Optoelectric: Green LED; sim to HLMP-
and Sprague 293D. 1540-010
C402
D12 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
C403 19A702052P14 Ceramic: 0.01 pF £10%, 50 VDCW. thru
D19
C404 19A702052P30 Ceramic: 0.022 pF +10%, 50 VDCW.
D21 T324ADP1041 Silicon: Rectifier; sim to 1N4004.
C406 19A702052P1 Ceramic: 220 pF +10%, 50 VDCW.
D22 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
C407 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. and
D23
C408 19A702052P105 Ceramic: 1000 pF +5%, 50 VDCW.
. D24 T324ADP1041 Silicon: Rectifier; sim to 1N4004.
C410 19A705205P111 Tantalum: 47 +10%, 10 VDCW; sim to and
Sprague 293D. D25
C4d11 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. D32 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
an
C412 D34 19A703595P9 Optoelectric: Green LED; sim to HLMP-
X 1540-010
C413 19A702052P32 Ceramic: 0.22 pF +10%, 50 VDCW.
. D35 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
C414 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW.
and D101 19A700083P101 Silicon: 4.7 Volt Zener; sim to BZX84-
C415 and C4v7.
. D102
C416 19A705205P12 Tantalum: .33 pF, 16 VDCW; sim to
Sprague 293D. D103 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
C417 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW. D201 19A700083P101 Silicon: 4.7 Volt Zener; sim to BZX84-
and C4v7.
C418 19A705205P12 Tantalum: .33 pF, 16 VDCW; sim to D202
and Sprague 293D.
C419 D203 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
C420 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW. D301 19A700083P101 Silicon: 4.7 Volt Zener; sim to BZX84-
and C4v7.
C421 19A705205P18 Tantalum: 4.7 pF £20%, 35 VDCW. D302
and
C422 D303 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
C423 19A702052P26 Ceramic: 0.1 pF £10%, 50 VDCW. D401 19A700083P101 Silicon: 4.7 Volt Zener; sim to BZX84-
and C4v7.
C425 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. D402
045’1 19A702052P14 Ceramic: 0.01 uF +10%, 50 VDCW. D403 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
an
C432 FUSES
C433 19A702052P26 C ic: 0.1 pF £10%, 50 VDCW. . . .
eramic H ° F1 19A134961P20 Cartridge: 2.0 Amps Slow-Action; sim to
C434 19A702052P14 Ceramic: 0.01 UF +10%, 50 VDCW. Littelfuse 218 002.
d - . .
?:235 F2 19A134961P15 Cartridge: 1.0 Amp Slow-Action; sim to
Littelfuse 218 001.
C437 19A702052P26 C ic: 0.1 pF +10%, 50 VDCW. . . .
thru eramic H ° F3 19A134961P10 Cartridge: 0.5 Amp Slow-Action; sim to
Cc439 Littelfuse 218.500.
; F101 344A4252P3 Surface mount: 0.375 A, 32 V; sim to Avx
C440 19A702052P14 C 1 0.01 pF £10%, 50 VDCW. M ’
eramic H 0 thru Kyoera F1206A0-R37FWTR.
ca41 19A702052P26 Ceramic: 0.1 pF +10%, 50 VDCW. F104
C443 19A702052P14 Ceramic: 0.01 uF +10%, 50 VDCW. F201 344A4252P3 Surface mount: 0.375 A, 32 V; sim to Avx
thru Kyoera F1206A0-R37FWTR.
C444 19A702052P26 Ceramic: 0.1 uF +10%, 50 VDCW. F204
and
Ca45 F301 344A4252P3 Surface mount: 0.375 A, 32 V; sim to Avx
thru Kyoera F1206A0-R37FWTR.
C446 19A702052P14 Ceramic: 0.01 uF +10%, 50 VDCW. F304
thru
C452 F401 344A4252P3 Surface mount: 0.375 A, 32 V; sim to Avx
thru Kyoera F1206A0-R37FWTR.
c461 19A702052P26 Ceramic: 0.1 uF +10%, 50 VDCW. F404
C463 19A702052P26 Ceramic: 0.1 uF +10%, 50 VDCW. JACKS
c468 19A702052P26 Ceramic: 0.1 uF +10%, 50 VDCW. J 19B801587P13 DIN plug: 96-Position; sim to AMP 2-
and and 534068-8.
C469 J2
c470 19A702052P1 Ceramic: 220 pF £10%, 50 VDCW. J3 19B209727P37 Connector: 9 contacts, sim to AMP
and 745781-4.
C471
X J4 19B802174P2 DIN receptacle: 40-Position; sim to AMP
C472 19A702052P26 Ceramic: 0.1 uF £10%, 50 VDCW. _ N
5-175474-5.
ca73 19A702052P34 Ceramic: 0.1 pF +10%, 25 VDCW. RELAYS
C474 19A700233P1 Ceramic: 100 pF +20%, 50 VDCW. .
K101 19B235621P1 Reed: 2 Form C contacts; sim to Gl Clare
DIODES HGZM2-C05.
D1 19A703595P9 Optoelectric: Green LED; sim to HLMP- K201 198233621P1 R coum C contacts; sim to G Clare
thru 1540-010 -
D9
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K301 19B235621P1 Reed: 2 Form C contacts; sim to Gl Clare R44 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
HEZM2-COS. R45 19A702931P371 Metal film: 53.6K ohms +1%, 1/8 w.
K401 19B235621P1 Reed: 2 Form C contacts; sim to Gl Clare
HGZM2-CO05. R46 19A702931P401 Metal film: 100K ohms +1%, 1/8 w.
-~ INDUCTORS - tF?zrtLé
L1 19A149806P2 High-current: 100 uH; sim to Dale IHA-102. E‘r‘f 19B800607P471 Metal film: 470 ohms +5%, 1/8 w.
------------------ TRANSISTORS -srnmeememeenes RS2
o4 LOAT00076P2 Siicon, NPN: sir to MMBT3904, low R53 19A702931P176 Metal film: 604 ohms +1%, 1/8 w.
profile. R54 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
Q8 19A700076P2 Silic_on, NPN: sim to MMBT3904, low R55 19A702931P401 Metal film: 100K ohms +1%, 1/8 w.
%réd profe. R56 19A702931P176 Metal film: 604 ohms +1%, 1/8 w.
Q12 19A700076P2 Silicon, NPN: sim to MMBT3904, low ?Cr,‘i
profe. R58 19B800607P471 Metal film: 470 ohms +5%, 1/8 w.
Q101 19A702524P3 silicon, N-type FET: sim to MMBFJ310. _
Q103 19A700076P2 Silicon, NPN: sim to MMBT3904, low Ro9 19AT02931P30L Metal film: 10K ohms £1%6, 1/6 v
profile. R60 19A702931P176 Metal film: 604 ohms +1%, 1/8 w.
Q201 19A702524P3 Silicon, N-type FET: sim to MMBFJ310. R61 19B800607P122 Metal film: 1.2K ohms +5%, 1/8 w.
Q203 19A700076P2 Silicon, NPN: sim to MMBT3904, low E?Eé
profe. R69 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
Q301 19A702524P3 Silicon, N-type FET: sim to MMBFJ310. thru
Q303 19A700076P2 silicon, NPN: sim to MMBT3904, low R
profile. R73 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
Q401 19A702524P3 Silicon, N-type FET: sim to MMBFJ310. ;r;i
Q403 19A700076P2 Silicon, NPN: sim to MMBT3904, low R75 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
profile. thru
-------------------- 1SSy o] s —— Re2
R84 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
R1 19B800607P471 Metal film: 470 ohms +5%, 1/8 w. gugg
sr?d 19pe00s07PLe Metalfim: 18K ohms 536, 1/6 w. R91 19B800607P332 Metal film: 3.3K ohms +5%, 1/8 w.
Re R94 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
R4 19B800607P471 Metal film: 470 ohms +5%, 1/8 w. thru
R5 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. RO8
thru R98 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
R8 R101 19A702931P176 Metal film: 604 ohms +1%, 1/8 w.
R10 19A702931P401 Metal film: 100K ohms +1%, 1/8 w. R102 LOAT02931P301 Metal fim: 10K ohms £1%. 1/8 w.
R11 19A702931P176 Metal film: 604 ohms +1%, 1/8 w. and '
and R103
Rz R104 19A702931P374 Metal film: 57.6K ohms +1%, 1/8 w.
R13 198800607273 Metal flm: 27K ohms 5%, 1/8 w. R105 19A702931P385 Metal film: 75K ohms +1%, 1/8 w.
R4 198800607471 Metal fim: 470 ohms £596, 1/8 w. R106 19A702931P401 Metal film: 100K ohms 1%, 1/8 w.
RIS 19A702931P30L Metal fim: 10K ohms 196, 1/8 w. R107 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
Ri6 19A702931P176 Metal fim: 604 ohms £136, 1/8 w. R108 19B800607P563 Metal film: 56K ohms 5%, 1/8 w.
ﬁ,ﬂ 19A702931P30L Metal film: 10K ohms £1%6, 1/8 w. R109 19B800607P223 Metal film: 22K ohms +5%, 1/8 w.
R26 R110 19B800607P333 Metal film: 33K ohms 5%, 1/8 w.
R27 198800607P102 Metal film: 1K ohms £5%, 1/8 w. R111 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
R28 198800607P471 Metal film: 470 ohms £5%, 1/8 w. R112 19A702931P176 Metal film: 604 ohms +1%, 1/8 w.
R29 198800607P273 Metal film: 27K ohms £5%, 1/8 w. R113 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
E?L? 19A702931P176 Metal film: 604 ohms 1%, 1/8 w. R114 19A702931P320 Metal film: 15.8K ohms +1%, 1/8 w.
R33 R115 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
Eff 19A702931P176 Metal film: 604 ohms +1%, 1/ w. R116 19B800607P102 Metal film: 1K ohms 5%, 1/8 w.
R37 R117 19B800607P225 Metal film: 2.2M ohms 5%, 1/8 w.
R38 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. R118 19A702931P401 Metal film: 100K ohms +1%, 1/8 w.
R39 198800607P1 Metal film: Jumper. R119 19A702931P289 Metal film: 8250 ohms +1%, 1/8 w.
2:; 19A702931P401 Metal film: 100K ohms +1%, 1/8 w. R120 19B800607P563 Metal film: 56K ohms £5%, 1/8 w.
R42 R121 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R43 19A702931P266 Metal film: 4750 ohms +1%, 1/8 w. R122 19A702931P266 Metal film: 4750 ohms 1%, 1/8 w.
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R123 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R202 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R124 19B800607P102 Metal film: 1K ohms +5%, 1/8 w. E”;és
R125 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R204 19A702931P374 Metal film: 57.6K ohms +1%, 1/8 w.
;sze R205 19A702931P385 Metal film: 75K ohms £1%, 1/8 w.
R127 19A702931P401 Metal film: 100K ohms +19%, 1/8 w. R206 19A702931P401 Metal film: 100K ohms 1%, 1/8 w.
R128 19A702931P353 Metal film: 34.8K ohms £19%, 1/8 w. R207 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R129 344A3206P3 Metal film: 12.4K ohms +0.1%, 1/8 w. R208 19B800607P563 Metal film: 56K ohms 5%, 1/8 w.
R130 344A3206P4 Metal film: 11.0K ohms +0.1%, 1/8 w. R209 19B800607P223 Metal film: 22K ohms 5%, 1/8 w.
R131 19A702931P320 Metal film: 15.8K ohms £19%, 1/8 w. R210 19B800607P333 Metal film: 33K ohms 5%, 1/8 w.
R132 19A702931P360 Metal film: 41.2K ohms 1%, 1/8 w. R211 19A702931P301 Metal film: 10K ohms £1%, 1/8 w.
;Ti,s R212 19A702931P176 Metal film: 604 ohms 1%, 1/8 w.
R134 19A702931P311 Metal film: 12.7K ohms 1%, 1/8 w. R213 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R135 19A702931P457 Metal film: 383K ohms 1%, 1/8 w. R214 19A702931P320 Metal film: 15.8K ohms 1%, 1/8 w.
R136 19A702931P468 Metal film: 499K ohms +19%, 1/8 w. R215 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R137 19A702931P403 Metal film: 105K ohms £19%, 1/8 w. R216 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
R138 19A702931P348 Metal film: 30.9K ohms +19%, 1/8 w. R217 19B800607P225 Metal film: 2.2M ohms 5%, 1/8 w.
R139 19A702931P285 Metal film: 7500 ohms +1%, 1/8 w. R218 19A702931P401 Metal film: 100K ohms 1%, 1/8 w.
R140 19A702931P340 Metal film: 25.5K ohms £19%, 1/8 w. R219 19A702931P289 Metal film: 8250 ohms 1%, 1/8 w.
R141 19A702931P393 Metal film: 90.9K ohms £19%, 1/8 w. R220 19B800607P563 Metal film: 56K ohms 5%, 1/8 w.
R142 19A702931P176 Metal film: 604 ohms 1%, 1/8 w. R221 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R143 19B800607P102 Metal film: 1K ohms +5%, 1/8 w. R222 19A702931P266 Metal film: 4750 ohms 1%, 1/8 w.
R144 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R223 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
R145 19A702931P436 Metal film: 232K ohms £19%, 1/8 w. R224 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
R146 19A702931P409 Metal film: 121K ohms £19%, 1/8 w. R225 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R147 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. ;gdze
tFETéo R227 19A702931P401 Metal film: 100K ohms 1%, 1/8 w.
R151 * 19B800607P102 Metal film: 1K ohms +5%, 1/8 w. R228 19A702931P353 Metal film: 34.8K ohms 1%, 1/8 w.
R152 19A702931P266 Metal film: 4750 ohms +1%, 1/8 w. R229 344A3206P3 Metal film: 12.4K ohms +0.1%, 1/8 w.
R153 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R230 344A3206P4 Metal film: 11.0K ohms +0.1%, 1/8 w.
R154 19A702931P266 Metal film: 4750 ohms 1%, 1/8 w. R231 19A702931P320 Metal film: 15.8K ohms 1%, 1/8 w.
g‘fél R232 19A702931P360 Metal film: 41.2K ohms 1%, 1/8 w.
R162 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. ;rgs
;Tég R234 19A702931P311 Metal film; 12.7K ohms 1%, 1/8 w.
R164 19B800607P102 Metal film: 1K ohms 5%, 1/8 w. R235 19A702931P457 Metal film: 383K ohms 1%, 1/8 w.
R166 19B800607P223 Metal film: 22K ohms 5%, 1/8 w. R236 19A702931P468 Metal film: 499K ohms +1%, 1/8 w.
R167 19A702931P311 Metal film: 12.7K ohms +1%, 1/8 w. R237 19A702931P403 Metal film: 105K ohms 1%, 1/8 w.
R168 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. R238 19A702931P348 Metal film: 30.9K ohms 1%, 1/8 w.
;T:ég R239 19A702931P285 Metal film: 7500 ohms 1%, 1/8 w.
R170 19A702931P176 Metal film: 604 ohms +1%, 1/8 w. R240 19A702931P340 Metal film: 25.5K ohms 1%, 1/8 w.
;Tjn R241 19A702931P393 Metal film: 90.9K ohms +1%, 1/8 w.
R172 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R242 19A702931P176 Metal film: 604 ohms +1%, 1/8 w.
R173 19A702931P311 Metal film; 12.7K ohms £19%, 1/8 w. R243 19B800607P102 Metal film: 1K ohms £5%, 1/8 w.
R174 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. R244 19A702931P301 Metal film: 10K ohms +19%, 1/8 w.
;Tjw R245 19A702931P436 Metal film: 232K ohms 1%, 1/8 w.
R176 1OA702931P176 Metal film: 604 ohms £1%, 1/8 w. R246 19A702931P409 Metal film: 121K ohms 1%, 1/8 w.
R178 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. fﬁ,fj 7 19A702931P301 Metal film: 10K ohms £1%, 1/8 w.
thru R251
R180
R182 19A702931P301 Metal fim: 10K ohms £1%. 1/8 w. R252 19A702931P266 Metal film: 4750 ohms 1%, 1/8 w.
R201 1OA702931P176 Metal film: 604 ohms £1%, 1/8 w. R253 19A702931P301 Metal film: 10K ohms £1%, 1/8 w.
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R254 19A702931P266 Metal film: 4750 ohms 1%, 1/8 w. R332 19A702931P360 Metal film: 41.2K ohms 1%, 1/8 w.
thru and
R261 R333
R262 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. R334 19A702931P311 Metal film; 12.7K ohms 1%, 1/8 w.
2”2%3 R335 19A702931P457 Metal film: 383K ohms 1%, 1/8 w.
R264 19B800607P102 Metal film: 1K ohms +5%, 1/8 w. R336 19A702931P468 Metal film: 499K ohms +1%, 1/8 w.
R266 19B800607P223 Metal film: 22K ohms +5%, 1/8 w. R337 19A702931P403 Metal film: 105K ohms 1%, 1/8 w.
R267 19A702931P311 Metal film; 12.7K ohms +1%, 1/8 w. R338 19A702931P348 Metal film: 30.9K ohms +1%, 1/8 w.
R268 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. R339 19A702931P285 Metal film: 7500 ohms 1%, 1/8 w.
22%9 R340 19A702931P340 Metal film: 25.5K ohms 1%, 1/8 w.
R270 19A702931P176 Metal film: 604 ohms 1%, 1/8 w. R341 19A702931P393 Metal film: 90.9K ohms 1%, 1/8 w.
;gdn R342 19A702931P176 Metal film: 604 ohms £1%, 1/8 .
R272 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R343 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
R273 19A702931P311 Metal film; 12.7K ohms £1%, 1/8 w. R344 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
R274 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. R345 19A702931P436 Metal film: 232K ohms 1%, 1/8 w.
;gdm R346 19A702931P409 Metal film: 121K ohms 1%, 1/8 w.
R276 19A702931P176 Metal film: 604 ohms £1%, 1/8 w. fﬁﬁf 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
R278 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R3s1
g‘;éo R352 19A702931P266 Metal film: 4750 ohms 1%, 1/8 w.
282 10A702931P301. Metsl film: 10K ohms £196, U8 w. R353 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R301 19A702931P176 Metal film: 604 ohms £1%, 1/8 w. fﬁﬁ’f“ 19A702931P266 Metal film: 4750 ohms +1%, 1/8 w.
R302 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. Ra61
?zg?)s R362 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.

and
R304 19A702931P374 Metal film: 57.6K ohms 1%, 1/8 w. R363
R305 19A702931P385 Metal film: 75K ohms +1%, 1/8 w. R364 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
R306 19A702931P401 Metal film: 100K ohms £1%, 1/8 w. R366 19B800607P223 Metal film: 22K ohms 5%, 1/8 w.
R307 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. R367 19A702931P311 Metal film; 12.7K ohms 1%, 1/8 w.
R308 19B800607P563 Metal film: 56K ohms +5%, 1/8 w. ;ﬁfg 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
R309 19B800607P223 Metal film: 22K ohms +5%, 1/8 w. R369
R310 19B800607P333 Metal film: 33K ohms +5%, 1/8 w. 2:;0 19A702931P176 Metal film: 604 ohms 1%, 1/8 w.
R311 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R371
R312 10A702931P176 Metal film: 604 ohms 1%, 1/8 w. R372 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R313 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R373 19A702931P311 Metal film; 12.7K ohms +1%, 1/8 w.
R314 19A702931P320 Metal film: 15.8K ohms £19%, 1/8 w. R374 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
R315 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. ;ggs
R316 19B800607P102 Metal film: 1K ohms +5%, 1/8 w. R376 19A702931P176 Metal film: 604 ohms 1%, 1/8 w.
R317 19B800607P225 Metal film: 2.2M ohms 5%, 1/8 w. R378 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R318 19A702931P401 Metal film: 100K ohms £19%, 1/8 w. E?;Léo
R319 19A702931P289 Metal film: 8250 ohms £1%, 1/8 w. R382 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R320 19B800607P563 Metal film: 56K ohms +5%, 1/8 w. R401 19A702931P176 Metal film: 604 ohms +1%, 1/8 w.
R321 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R402 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R322 19A702931P266 Metal film: 4750 ohms £19%, 1/8 w. ;2%3
R323 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R404 19A702931P374 Metal film: 57.6K ohms 1%, 1/8 w.
R324 19B800607P102 Metal film: 1K ohms £5%, 1/8 w. R405 19A702931P385 Metal film: 75K ohms 1%, 1/8 w.
2:55 19A702931P301 Metal film: 10K ohms 1%, 1/8 w. R406 19A702931P401 Metal film: 100K ohms 1%, 1/8 w.
R326 R407 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R327 19A702931P401 Metal film: 100K ohms +1%, 1/8 w. R408 19B800607P563 Metal film: 56K ohms +5%, 1/8 w.
R328 19A702931P353 Metal film: 34.8K ohms +1%, 1/8 w. R409 19B800607P223 Metal film: 22K ohms +5%, 1/8 w.
R329 344A3206P3 Metal film: 12.4K ohms +0.1%, 1/8 w. R410 19B800607P333 Metal film: 33K ohms 5%, 1/8 w.
R330 344A3206P4 Metal film: 11.0K ohms +0.1%, 1/8 w. R411 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
R331 19A702931P320 Metal film: 15.8K ohms +1%, 1/8 w. R412 19A702931P176 Metal film: 604 ohms +1%, 1/8 w.
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R413 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R473 19A702931P311 Metal film; 12.7K ohms +1%, 1/8 w.
R414 19A702931P320 Metal film: 15.8K ohms +1%, 1/8 w. R474 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
and
R415 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. R475
R416 19B800607P102 Metal film: 1K ohms +5%, 1/8 w. R476 19A702931P176 Metal film: 604 ohms +1%, 1/8 w.
R417 19B800607P225 Metal film: 2.2M ohms +5%, 1/8 w. R478 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
thru
R418 19A702931P401 Metal film: 100K ohms +1%, 1/8 w. R480
R419 19A702931P289 Metal film: 8250 ohms £1%, 1/8 w. R482 19A702931P301 Metal film: 10K ohms 1%, 1/8 w.
R420 19B800607P563 Metal film: 56K ohms +5%, 1/8 w. - SWITCHES -
R421 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. o .
SW1 19A149955P1 DIP, rocker: 8-Position; sim to Grayhill
R422 19A702931P266 Metal film: 4750 ohms +1%, 1/8 w. 76PSB08S.
R423 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. Sw3 19A149923P2 Pushbutton: Single-Pole Normally-Open;
sim to ITT Schadow KSLOV311.
R424 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
---------------- TRANSFORMERS --nenenemenen
R425 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
and T101 344A3106P1 Audio Frequency, 600-Ohm Coupling; sim
R426 and to Midcom 671-8000.
R427 19A702931P401 Metal film: 100K ohms +1%, 1/8 w. T102
_ T201 344A3106P1 Audio Frequency, 600-Ohm Coupling; sim
R428 19A702931P353 Metal film: 34.8K ohms +1%, 1/8 w. and to Midcom 671-8000.
RA429 344A3206P3 Metal film: 12.4K ohms +0.1%, 1/8 w. T202
RA430 344A3206P4 Metal film: 11.0K ohms +0.1%, 1/8 w. T301 344A3106P1 Audio Frequency, 600-Ohm Coupling; sim
and to Midcom 671-8000.
R431 19A702931P320 Metal film: 15.8K ohms +1%, 1/8 w. T302
R432 19A702931P360 Metal film: 41.2K ohms +1%, 1/8 w. T401 344A3106P1 Audio Frequency, 600-Ohm Coupling; sim
and and to Midcom 671-8000.
R433 T402
R434 19A702931P311 Metal film; 12.7K ohms +1%, 1/8 w. - TEST POINTS -
R435 19A702931P457 Metal film: 383K ohms +1%, 1/8 w. TP1 344A3367P1 Metal loop w/orange insulator.
R436 19A702931P468 Metal film: 499K ohms +1%, 1/8w. | | | | s INTEGRATED CIRCUITS ----mmmmm
R437 19A702931P403 Metal film: 105K ohms +1%, 1/8 w. . .
U1 19A134717P2 Linear: 12 Volt Regulator: sim to
R438 19A702931P348 Metal film: 30.9K ohms 1%, 1/8 w. MC7812CT.
R439 19A702931P285 Metal film: 7500 ohms 1%, 1/8 w. u2 19A134718P2 Linear: -12 Volt Regulator; sim to
UA7912U.
R440 19A702931P340 Metal film: 25.5K ohms +1%, 1/8 w. . .
u3 19A134718P1 Linear: -5 Volt Regulator; sim to uA7905U.
R441 19A702931P393 Metal film: 90.9K ohms +1%, 1/8 w. . .
u4 19A703483P311 Digital: Quad 2-Input OR Gate; sim to
R442 19A702931P176 Metal film: 604 ohms +1%, 1/8 w. 74HC32.
R443 19B800607P102 Metal film: 1K ohms +5%, 1/8 w. us 19A134717P1 Linear: 5 Volt Regulator; sim to
MC7805CT.
R444 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
u31 19A705828P1 Microcomputer: sim to Siemens
R445 19A702931P436 Metal film: 232K ohms +1%, 1/8 w. SABB80C535.
R446 19A702931P409 Metal film: 121K ohms +1%, 1/8 w. u32 19A703987P306 Digital: Presettable Counter; sim to
74HC161.
R447 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
thru u33 19A703483P321 Digital: Hex Schmitt Trigger Inverter; sim to
R451 74HC14.
R452 19A702931P266 Metal film: 4750 ohms +1%, 1/8 w. u34 19A703471P323 Digital: Quad 2-Input Data Selector/Mux.;
and sim to 74HC157.
R453 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. u3s
R454 19A702931P266 Metal film: 4750 ohms +1%, 1/8 w. u36 19A703471P318 Digital: Octal Tri-State Transceiver/Latch;
thru sim to 74HC573.
R461
u3s 19A703471P323 Digital: Quad 2-Input Data Selector/Mux.;
R462 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. sim to 74HC157.
and
R463 U39 19A703471P320 Digital: 3-Line To 8-Line Decoder; sim to
74HC138.
R464 19B800607P102 Metal film: 1K ohms +5%, 1/8 w.
u40 19A703483P302 Digital: Quad 2-Input NAND Gate; sim to
R466 19B800607P223 Metal film: 22K ohms +5%, 1/8 w. 74HCO00.
R467 19A702931P311 Metal film; 12.7K ohms +1%, 1/8 w. u41 19A705603P5 Digital: 8K x 8-Bit Static RAM; sim to
) KM6264AL-10.
R468 19A702931P301 Metal film: 10K ohms +1%, 1/8 w.
and u42 19A703483P302 Digital: Quad 2-Input NAND Gate; sim to
R469 74HCO00.
R470 19A702931P176 Metal film: 604 ohms +1%, 1/8 w. u43 19A703483P319 Digital: 4-Bit Magnitude Comparator; sim
and to 74HC85.
R471
u44 19A704380P302 Digital: Dual Data Flip-Flop; sim to
R472 19A702931P301 Metal film: 10K ohms +1%, 1/8 w. 74HC74.
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SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION
u45 19A149956P1 Digital: Serial Communication Controller; U105 19A703483P302 Digital: Quad 2-Input NAND Gate; sim to
sim to 82525N. 74HCO00.
u46 344A4826G1 Digital: PAL; sim to TICPAL22V10Z- U106 344A3123P1 D/A converter: 14-bit; sim to Analog
25C.(Programmed.) Devices AD7840.
u47 19A703471P318 Digital: Octal Tri-State Transceiver/Latch; u107 19A705180P102 Digitally Controlled Pot: 40 - 10K ohms;
thru sim to 74HC573. sim to X9103S.
u49
U108 344A3122P1 Linear: PCM filter; sim to National TP3040.
us0 19A149953P202 Digital: 4-Channel Bus Transceiver; sim to
and DS3897. U109 344A3124P1 Linear: Switched capacitor filter; sim to
us1 National MF5.
Us3 344A3559G2 Digital: PAL; sim to TICPAL22V10Z- U110 19A703483P305 Digital: Quad 2-Input AND Gate; sim to
25C.(Programmed.) 74HCO08.
Us4 19A704380P302 Digital: Dual Data Flip-Flop; sim to U111 19A704883P2 Digital: Quad Op Amp; sim to MC3303D.
74HC74.
U112 344A3113P101 Analog: Quad SPDT Switch; sim to
uss 19A705180P102 Digitally Controlled Pot: 40 - 10K ohms; MAX333.
sim to X9103S. . . i
U113 19A704380P321 Digital: Monostable Multivibrator; sim to
us6 19A149953P201 Digital: 8-Channel Bus Transceiver; sim to 74HC123.
DS3896.
U114 19A702705P4 Digital: Quad Analog Switch/Multiplexer;
us7 344A3064P205 Digital: Quad 2-Input Multiplexer; sim to sim to 4066BM.
74HCT157. o .
U115 344A3070P3 Digital: Quad JFET-Input Op Amp; sim to
us9 19A704380P315 Digital: Octal 3-State Inverting Flip-Flop; TLO74.
sim to 74HC564. . . X
U116 344A3129P2 Digital: Logic Cell Array; sim to XC3030-
ue0 19A703483P101 Digital: Quad 2-Input NOR Gate; sim to 70.
74HCO2.
U117 344A3561G9 * Digital: Serial PROM; sim to XC1736A.
uel 19A703471P308 Digital: Octal Bus Transceiver; sim to (Programmed.)
74HC245. o _ .
U118 344A3562G3 Digital: 2K x 8-Bit EPROM; sim to
u62 344A3122P1 Linear: PCM filter; sim to National TP3040. CY7C291-35 or TMS27C291-35.
(Programmed.)
u63 19A704380P321 Digital: Monostable Multivibrator; sim to
and 74HC123. U119 344A3563G3 Digital: 2K x 8-Bit EPROM; sim to
ue4 CY7C291-35 or TMS27C291-
35.(Programmed.)
u65 19A703483P308 Digital: Dual 4-Input NAND Gate; sim to
74HC20. U120 19A702934P4 Digital: 2K x 8-bit RAM; sim to Toshiba
TC5517AFL.
u66 19A703483P311 Digital: Quad 2-Input OR Gate; sim to
74HC32. U121 344A3112P1 Digital: Multiplier Accumulator; sim to
Cypress CY7C510-55.
ue7 19A704380P310 Digital: Quad Data Flip-Flop w/Clear; sim
to 74HC175. U122 344A3129P1 Digital: Logic Cell Array; sim to XC3020-
70.
u68 344A3071P1 Linear: Quad Optocoupler; sim to
Siemens ILQ66-004T. U123 19A704380P302 Digital: Dual Data Flip-Flop; sim to
74HC74.
u69 19A703987P322 Digital: 8-Bit Shift Register; sim to
74HC165. U201 19A703987P322 Digital: 8-Bit Shift Register; sim to
74HC165.
u70 344A3557G3 Digital: PAL; sim to TICPAL22V10Z-
25C.(Programmed.) U202 344A3560G2 Digital: PAL; sim to TICPAL22V10Z-25C.
(Programmed.)
u71 344A3071P1 Linear: Quad Optocoupler; sim to
Siemens ILQ66-004T. U203 344A3105P1 Digital: PCM CODEC & Filter; sim to
TP3076A.
u72 19A703471P305 Digital: Quad 3-State Buffer; sim to
74HC126. U204 19A704380P302 Digital: Dual Data Flip-Flop; sim to
74HC74.
u73 344A3039P201 Digital: Driver/Receiver, EIA-232D/V.28;
sim to MC145406. U205 19A703483P302 Digital: Quad 2-Input NAND Gate; sim to
74HCO00.
us3 19A703483P305 Digital: Quad 2-Input AND Gate; sim to
74HCO8. U206 344A3123P1 D/A converter: 14-bit; sim to Analog
Devices AD7840.
U89 19A703483P320 Digital: Dual 4-Input AND Gate; sim to
74HC21. U207 19A705180P102 Digitally Controlled Pot: 40 - 10K ohms;
sim to X9103S.
u90 19A704380P302 Digital: Dual Data Flip-Flop; sim to
74HC74. U208 344A3122P1 Linear: PCM filter; sim to National TP3040.
U9l RYTUA113001/C Digital: Micro Supetrvisor; sim to U209 344A3124P1 Linear: Switched capacitor filter; sim to
MAX690A. National MF5.
u94 344A3558G2 Digital: PAL; sim to TICPAL22V10Z- U210 19A703483P305 Digital: Quad 2-Input AND Gate; sim to
25C.(Programmed.) 74HCO08.
U101 19A703987P322 Digital: 8-Bit Shift Register; sim to U211 19A704883P2 Digital: Quad Op Amp; sim to MC3303D.
74HC165.
U212 344A3113P101 Analog: Quad SPDT Switch; sim to
U102 344A3560G2 Digital: PAL; sim to TICPAL22V10Z- MAX333.
25C.(Programmed.) . . i
U213 19A704380P321 Digital: Monostable Multivibrator; sim to
U103 344A3105P1 Digital: PCM CODEC & Filter; sim to 74HC123.
TP3076A. . ) .
U214 19A702705P4 Digital: Quad Analog Switch/Multiplexer;
U104 19A704380P302 Digital: Dual Data Flip-Flop; sim to sim to 4066BM.

74HC74.

23



ADDENDUM NO. 4 TO LBI-38664
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U215 344A3070P3 Digital: Quad JFET-Input Op Amp; sim to U403 344A3105P1 Digital: PCM CODEC & Filter; sim to
TLO74. TP3076A.
U216 344A3129P2 Digital: Logic Cell Array; sim to XC3030- U404 19A704380P302 Digital: Dual Data Flip-Flop; sim to
70. 74HC74.
U217 344A3561G8 * Digital: Serial PROM; sim to XC1736A. U405 19A703483P302 Digital: Quad 2-Input NAND Gate; sim to
(Programmed.) 74HCO00.
U218 344A3562G3 Digital: 2K x 8-Bit EPROM; sim to U406 344A3123P1 D/A converter: 14-bit; sim to Analog
CY7C291-35 or TMS27C291-35. Devices AD7840.
(Programmed.)
u407 19A705180P102 Digitally Controlled Pot: 40 - 10K ohms;
U219 344A3563G3 Digital: 2K x 8-Bit EPROM; sim to sim to X9103S.
CY7C291-35 or TMS27C291-35.
(Programmed.) U408 344A3122P1 Linear: PCM filter; sim to National TP3040.
U220 19A702934P4 Digital: 2K x 8-bit RAM; sim to Toshiba U409 344A3124P1 Linear: Switched capacitor filter; sim to
TC5517AFL. National MF5.
U221 344A3112P1 Digital: Multiplier Accumulator; sim to U410 19A703483P305 Digital: Quad 2-Input AND Gate; sim to
Cypress CY7C510-55. 74HCO8.
U222 344A3129P1 Digital: Logic Cell Array; sim to XC3020- U411 19A704883P2 Digital: Quad Op Amp; sim to MC3303D.
70.
U412 344A3113P101 Analog: Quad SPDT Switch; sim to
U301 19A703987P322 Digital: 8-Bit Shift Register; sim to MAX333.
74HC165. . - .
U413 19A704380P321 Digital: Monostable Multivibrator; sim to
U302 344A3560G2 Digital: PAL; sim to TICPAL22V10Z-25C. 74HC123.
(Programmed.) o . i
U414 19A702705P4 Digital: Quad Analog Switch/Multiplexer;
U303 344A3105P1 Digital: PCM CODEC & Filter; sim to sim to 4066BM.
TP3076A. o .
U415 344A3070P3 Digital: Quad JFET-Input Op Amp; sim to
U304 19A704380P302 Digital: Dual Data Flip-Flop; sim to TLO74.
74HC74. . . .
U416 344A3129P2 Digital: Logic Cell Array; sim to XC3030-
U305 19A703483P302 Digital: Quad 2-Input NAND Gate; sim to 70.
74HCO00.
u417 344A3561G8 * Digital: Serial PROM; sim to XC1736A.
U306 344A3123P1 DI/A converter: 14-bit; sim to Analog (Programmed.)
Devices AD7840. o . .
U418 344A3562G3 Digital: 2K x 8-Bit EPROM; sim to
U307 19A705180P102 Digitally Controlled Pot: 40 - 10K ohms; CY7C291-35 or TMS27C291-35.
sim to X9103S. (Programmed.)
U308 344A3122P1 Linear: PCM filter; sim to National TP3040. u419 344A3563G3 Digital: 2K x 8-Bit EPROM; sim to
CY7C291-35 or TMS27C291-35.
U309 344A3124P1 Linear: Switched capacitor filter; sim to (Programmed.)
National MF5.
U420 19A702934P4 Digital: 2K x 8-bit RAM; sim to Toshiba
U310 19A703483P305 Digital: Quad 2-Input AND Gate; sim to TC5517AFL.
74HCO08.
U421 344A3112P1 Digital: Multiplier Accumulator; sim to
U311l 19A704883P2 Digital: Quad Op Amp; sim to MC3303D. Cypress CY7C510-55.
U312 344A3113P101 Analog: Quad SPDT Switch; sim to U422 344A3129P1 Digital: Logic Cell Array; sim to XC3020-
MAX333. 70.
U313 19A704380P321 Digital: Monostable Multivibrator; simto | | | | s FUSE SOCKETS-----=--====mn=--
74HC123.
U314 19A702705P4 Digital: Quad Analog Switch/Multiplexer: XF1A 19A116688P2 Clip: sim to Littelfuse 111501.
sim to 4066BM. XF1B 19A116688P2 Clip: sim to Littelfuse 111501.
U315 344A3070P3 Digital: Quad JFET-Input Op Amp; sim to and
XF2A
TLO74.
U316 344A3129P2 Digital: Logic Cell Array; sim to XC3030- e 19A116688P2 Clip: sim to Litteffuse 111501.
70. XF3A
U317 344A3561G8 * Digital: Serial PROM; sim to XC1736A. XE3B 19A116688P2 Clip: sim to Littelfuse 111501.
(Programmed.)
u3s1s 344A3562G3 Digital: 2K x 8-Bit EPROM; sim to N - SOCKETS -
CY7C291-35 or TMS27C291-35. i X
(Programmed.) Xusi 344A3339P5 PLCC surface mount: 68-Pin; sim to AMP
822070-4.
U319 344A3563G3 Digital: 2K x 8-Bit EPROM; sim to i X
CY7C291-35 or TMS27C291-35. XU46 344A3339P2 PLCC surface mount: 28-Pin; sim to AMP
(Programmed.) 822066-4.
U320 19A702934P4 Digital: 2K x 8-bit RAM; sim to Toshiba Xu99 19A700156P17 DIP: 32-Pin low-profile; sim to AMP 2-
TC5517AFL. 644018-3.
U321 344A3112P1 Digital: Multiplier Accumulator; sim to Xu117 19A700156P15 DIP: 8-Pin, tin plated.
Cypress CY7C510-55. L . .
Xu118 19A700156P19 DIP: 24-positions, tin plated; sim to AMP
U322 344A3129P1 Digital: Logic Cell Array; sim to XC3020- and 2-641932-1.
70. XU119
U401 19A703987P322 Digital: 8-Bit Shift Register; sim to xuz17 19A700156P15 DIP: 8-Pin, tin plated.
74HC165. - . .
Xu218 19A700156P19 DIP: 24-positions, tin plated; sim to AMP
U402 344A3560G2 Digital: PAL; sim to TICPAL22V10Z-25C. and 2-641932-1.
(Programmed.) XuU219
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Xu317 19A700156P15 DIP: 8-Pin, tin plated.
XU318 19A700156P19 DIP: 24-positions, tin plated; sim to AMP
and 2-641932-1.
XU319
Xu417 19A700156P15 DIP: 8-Pin, tin plated.
Xu418 19A700156P19 DIP: 24-positions, tin plated; sim to AMP
and 2-641932-1.
Xu419

--------------------- CRYSTALS -------memmmmneeee

Y1l 19A702511G15 Quartz: 11.059200 MHz.
Y2 19A702511G5 Quartz: 11.520000 MHz.

---------------- MISCELLANEQUS --------mmmnnn
19C852126P2 Panel, front: aluminum, lettered.
344A4192P1 Kit, Mounting.

N80P9005B6 Machine screw, pan head, steel, No.4-

40UNC x 5/16".

N404P11B6 Lockwasher, internal tooth: No.4.
7141225P2 Nut, Hex: 4-40.

ADDENDUM NO. 4 TO LBI-38664

PRODUCTION CHANGES

Changes in the equipment to improve performance osirtplify circuits are identified by a
"Revision Letter" which istampedafter the modehumber of theunit. The revisiorstamped on the

unit includesall previous revisions. Refer to the Parts List for the descriptions of parts affected by
these revisions.

Rev. A

Rev. B

AUDIO BOARD 19D903302P3

To improve audio operation,changed PROMU117 from
344A3561G7 to 344A3561G9 and changed PROMs U217, U317
& U417 from 344A3561G6 to 344A3561G8.

AUDIO BOARD 19D903302P3

To improve FPGA programming at power-up, changebl
from 10K ohms (19B800607P103) to 1K ohms
(19B800607P102).
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