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SPECIFICATIONS

® Tables 1 through 4 depict the specifications of the Analog Delay Module.
® Table 1 outlines the general specifications.

® Table 2 outlines the power drain specifications.

® Tables 3 through 5 outline the connector interface.

® Table 6 outlines the Dip switch definition.

® Tables 1 through 6 depict the specifications as it relates to the actual operation as part of tHe EDACS
Simulcast System.
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SPECIFICATIONS

(Continued)

Table 1 - General Specifications

ITEM

SPECIFICATION

POWER SUPPLY

+5 VOLTS+ 5%

TEMPERATURE

0 TO +60 DEGREES C

DIMENSION

VME STYLE - 6U , 220 MM

DIGITAL/DATA TYPE

TTL

ANALOG/AUDIO TYPE

VOICE/DATA GRADE AUDIO

DELAY

32 ms (max)

Table 2 - Power Specification

SPECIFICATIONS

(Continued)

Table 3 - Connector P1 Definition

VOLTAGE

CONNECTOR

POINT

* TOLERANCE
+%

CURRENT
DRAIN
TYPICAL mA

CURRENT
DRAIN
MAXIMUM mA

CURRENT
DRAIN
STANDBY mA

GND

P1-A2
P1-C2
P1-A31
P1-C31
P2-A2
P2-C2
P2-A31
P2-C31

NA

NA

NA

NA

+5

P1-Al
P1-C1
P1-A32
P1-C32
P2-Al
P2-C1
P2-A32
P2-C32

1200

2000

NA

Copyright © March 1990, Ericsson GE Mobile Communications Inc.

CONNECTOR SIGNAL INPUT/ ANALOG/ LEVEL
PIN NAME OUTPUT DIGITAL DIGITAL
DC-VOLT
AC-VRMS
P1A1 +5 I D 5V
PiC1 +5 I D 5V
P1A2 GND /0 D ov
P1C2 GND I/0 D ov
P1A3 OuT1+ @) A -10 DBM
P1C3 OUT1- 0] A -10 DBM
P1A5 ouT2+ 0] A -10 DBM
P1C5 OouT2- @] A -10 DBM
P1A7 OUT3+ 0] A -10 DBM
P1C7 OuUT3- (0] A -10 DBM
P1A9 OouT4+ @) A -10 DBM
P1C9 OuUT4- 0] A -10 DBM
P1A11 OUT5+ (@] A -10 DBM
P1C11 OUT5- (0] A -10 DBM
P1A13 OouT6+ (0] A -10 DBM
P1C13 OuT6- 0] A -10 DBM
P1A15 OuT7+ (0] A -10 DBM
P1C15 OuT7- 0] A -10 DBM
P1A17 ouT8+ (@] A -10 DBM
P1C17 ouTs- (0] A -10 DBM
P1A19 OuUT9+ (@] A -10 DBM
P1C19 OuUT9- (0] A -10 DBM
P1A21 OUT10+ (@] A -10 DBM
P1C21 OUT10- (0] A -10 DBM
P1A24 OUT11+ (@] A -10 DBM
P1C24 OUT11- (0] A -10 DBM
P1A26 OouT12+ (@] A -10 DBM
P1C26 OuUT12- (0] A -10 DBM
P1A28 OUT13+ (@] A -10 DBM
P1C28 OUT13- (0] A -10 DBM
P1A31 GND 110 D ov
P1C31 GND /0 D oV
P1A32 +5 I D 5V
P1C32 +5 I D 5V
Continued
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SPECIFICATIONS
(Continued)

Table 4 - Connector P2 Definition

SPECIFICATIONS

(Continued)

Table 5 Connector P3 Definition

CONNECTOR SIGNAL INPUT/ ANALOG/ LEVEL
PIN NAME OUTPUT DIGITAL DIGITAL CONNECTOR SIGNAL INPUT/ ANALOG/ LEVEL
DC-VOLT PIN NAME OUTPUT DIGITAL DIGITAL
AC-VRMS DC-VOLT
AC-VRMS
P2A1 +5 | D 5V
P2C1 +5 I D 5V 1 AO [ D TTL
P2A2 GND 110 D oV 2 Al | D TTL
P2C2 GND 110 D oV 3 A2 | D TTL
P2A3 IN1+ | A -10 DBM 4 A3 l D TTL
P2C3 IN1- | A -10 DBM 2 ﬁ;‘ : B Et
P2A5 IN2+ | A -10 DBM
P2C5 IN2- | A -10 DBM ! A® ! D Tt
8 A7 | D TTL
P2A7 IN3+ | A -10 DBM 9 A8 | D TTL
P2C7 IN3- | A -10 DBM 10 A9 | D TTL
P2A9 IN4+ | A -10 DBM 11 A10 | D TTL
P2C9 IN4- | A -10 DBM 12 All I D TTL
P2A11 IN5+ [ A -10 DBM 13 Al2 ' D TTL
P2C11 IN5- | A -10 DBM ig 23 : B Et
P2A13 ING+ | A -10 DBM 1 GND /o b oV
P2C13 ING- [ A -10 DBM 18 5 o D 5\
P2A15 IN7+ | A -10 bDBM 20 BSEL [ D TTL
P2C15 IN7- | A -10 DBM
P2A17 INS+ | A -10 DBM
P2C17 INS- | A -10 DBM
P2A19 IN9+ | A -10 DBM
P2C19 INO- | A -10 DBM
P2A21 IN10+ | A -10 DBM
pP2C21 IN10- [ A -10 DBM
P2A23 BSEL | A TTL
P2A24 IN11+ | A -10 DBM
P2C24 IN11- [ A -10 DBM
P2A26 IN12+ | A -10 DBM
P2C26 IN12- [ A -10 DBM
P2A28 IN13+ | A -10 DBM
P2C28 IN13- [ A -10 DBM
P2A31 GND 110 D oV
P2C31 GND 110 D oV
P2A32 +5 | D 5V
P2C32 +5 | D 5V
Continued
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SPECIFICATIONS

Continued

Table 6- Dip Switch Definition

DIP SWITCH BINARY CODE
S1-8 BIT 0 OF A (PRIMARY) DELAY A LSB
S1-7 BIT 1 OF A (PRIMARY) DELAY
S1-6 BIT 2 OF A (PRIMARY) DELAY
S1-5 BIT 3 OF A (PRIMARY) DELAY
S1-4 BIT 4 OF A (PRIMARY) DELAY
S1-3 BIT 5 OF A (PRIMARY) DELAY
S1-2 BIT 6 OF A (PRIMARY) DELAY
S1-1 BIT 7 OF A (PRIMARY) DELAY
S2-8 BIT 8 OF A (PRIMARY) DELAY
S2-7 BIT 9 OF A (PRIMARY) DELAY
S2-6 BIT 10 OF A (PRIMARY) DELAY
S2-5 BIT 11 OF A (PRIMARY) DELAY
S2-4 BIT 12 OF A (PRIMARY) DELAY
S2-3 BIT 13 OF A (PRIMARY) DELAY
S2-2 BIT 14 OF A (PRIMARY) DELAY A MSB
S2-1 BSEL CONTROL (0=A DELAY, 1=B DELAY)
S3-8 BIT 0 OF B (SECONDARY) DELAY B LSB
S3-7 BIT 1 OF B (SECONDARY) DELAY
S3-6 BIT 2 OF B (SECONDARY) DELAY
S3-5 BIT 3 OF B (SECONDARY) DELAY
S3-4 BIT 4 OF B (SECONDARY) DELAY
S3-3 BIT5 OF B (SECONDARY) DELAY
S3-2 BIT 6 OF B (SECONDARY) DELAY
S3-1 BIT 7 OF B (SECONDARY) DELAY
S4-8 BIT 8 OF B (SECONDARY) DELAY
S4-7 BIT 9 OF B (SECONDARY) DELAY
S4-6 BIT 10 OF B (SECONDARY) DELAY
S4-5 BIT 11 OF B (SECONDARY) DELAY
S4-4 BIT 12 OF B (SECONDARY) DELAY
S4-3 BIT 13 OF B (SECONDARY) DELAY
S4-2 BIT 14 OF B (SECONDARY) DELAY
S4-1 BIT 15 OF B (SECONDARY) DELAY B MSB

The audio delay is performed using digital techniques.
DESCRIPTION The audio is sampled and converted to a digital serial stream

The Delay Unit assembly houses the Digital Delay bac via aCODEC (U23 - U35). The digital serial stream of 8
plane on the left side of the card cage and the Audio Del bits per sample is stored in 8 successive addresses in a RAM

backplane on the riaht side of the card cage. The card ca 18- U21). The contents of the RAM are read back out with
: P : 9 : . ge. B address offset from the address used to store the data in
is a 6 rack units (Ru) (10.5 inches) high and will accommo

date 20 delay modules. The Analog Delay Module are inf_he RAM. _This address offset is the mechanism by which the

stalled in the Analog Délay Backplane of the Delay Unitdelay audio is generated. The read address recovers the delay
) bit sample, where itis sent back to@@DEC to be trans-

Assembly. Up to 10 Analog Delay Modules can be installe ormed back into audio

in the Audio Delay backplane. Ten Analog Delay Modules ’

will support a 10 site, 25 channel system. The RAM is addressed via a set of two addresses formed

{rom a free running counter (U5 - U8) along with a fixed
offset as set up by th& (primary) offset (S1, S2) oB
secondary) offset (S3, S4). The RAM is configured as a
IFO buffer with the free running counter and the offset
dder serving as the FIFO ram controller.

The Delay Unit assembly is used only at the contro
point. The Analog Delay Module performs the bulk audio
delay to one particular transmit site. The number of Analo
Delay Modules in the Delay Unit assembly is equal to the(i
number of transmit sites in the system, for systems having
12 channels or less and twice that number for systems having

greater than 12 channels Four quad 2:1 multiplexers, Ul - U4, can selectAhe

(primary) offset, theB (secondary) offset, or zero (min

offset). TheA or B offsets are selected via tBSEL control

line. TheBSEL control is generated from a setting on the
p switch, from the alarm/control system, or from an op-

ional external control input. The choice of zero address is

made via the timing and control logic on the Analog Delay

The Analog Delay Module performs the bulk delay on 13@8%%%%“””9 periods of storing the sampled data from the

signhals. The 13 audio inputs are delayed by the same offséet
(time) and sent through the multiplexer to the transmit site.

The Analog Delay Module provides the delay of all voice
and 150 baud data to the transmit sites in order to ensu
equal time of arrival of the audio signals in the simulcas
overlap region.

Four 4-bit binary counters (U5 - U8) are used to generate

The audio to be delayed is derived from the 25 audicg]e free running counter. The free running counter is driven

outputs from the audio equalizer subsystem and the audio/ & 1 MHz clock (output of U22).
bridge located in the audio processing shelf #2 (slot 1) for

the 150 baud low speed data from Data Selector 1. Four 4-bit adders (U9 - U12) comprise the address gen-

erator to the RAM. The adder inputs are the free running
counter and the offset address multiplexer. The timing for the

The selection of the amount of audio delay is set by ODECS are also generated from the outputs of the adders.

bank of dip switches. Two Dip switches set up the amoun
of the primary audio delay and two Dip switches set up the
secondary path audio delay. The second delay is used or}\%
if a ring connection is made between transmit sites.

The timing and control section of the Analog Delay
dule consists of a 10 MHz TTL oscillator (M1), a regis-
teredPAL (ProgrammabléArray L ogic) device (U22), two
dual D-type flip flops (U14, U15), andMOR gate (U13).

The NOR gate and flip-flops are used to generate the trans-
mit and receive frame sync pulses to@@DECS. ThePAL

evice uses the TTL oscillator and the frame sync pulses

The audio delay is performed via the analog to d'g't.afom the flip flops to generate the master and bit clocks to
conversion of the audio, subsequent time delay of the digit e CODECS, along with the read, write, and enable con-
data stream via a RAM based FIFO buffer, and followed b¥ro|s to the R:AM’S ' '

the digital to analog conversion back to audio.

The audio delay is performed in increments of 1 micro
second with a maximum delay of 32 milliseconds.

Four RAM’s (U18 - U21) are used to store the serial data
CIRCUIT AND FUNCTIONAL stream from the 13 audio sources (12 voice channels, FSK

signalling).
DESCRIPTION
Two tri-state buffers (U16, U17) are used to present the
The Analog Delay Module performs the delay of thesampled data to the RAM's to be stored.

voice and the 150 baud data used in the simulcast system.
Each module performs the audio delay on 12 voice signals ThirteenCODECS are used, one to sample each of the
and the 150 baud FSK signal (low speed data) or 13 voiceudio signals.
signals.
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Twenty six transformers are used to couple the incomingN 1 - - |N13-
(from the audio equalizer subsystem) audio and the outgoi
(to the multiplexer/channel bank) audio from @@DECS.
IN1- throughlN13- are the signals (ring) from the audio
A DC to DC converter (M2) is used on the Analog Delayequalizer subsystem along with the FSK low speed signal-
Module to generate the -5 volt power required by thding.
CODECS.

An optional connector (P3) is used on the Analog DelayOUT1+ - OUT13+
Module to provide an input from an external device to
control the address selection.

OUT1+ throughOUT13+ are the signals (ring) from the

A general block diagram of the Analog Delay Module iSAnang Delay Module to the multiplexer.

shown in Figure 1.

TheCODECSrequire that the negative 5 volts be appliedOUTl' - OUT13-
to the circuits before the positive voltage is applied. This
function is performed by U36A and relay K1. Allcodes have  OUT1- throughOUT13- are the signals (tip) from the
an IN4148 diode from -5 volts to ground to ensure that thnalog Delay Module to the multiplexer.
-5 volts supply line never goes positive.

CONNECTORS AND SYSTEM BSEL
INTERFACE

BSEL is the offset select control line which selects either

There are 3 connectors on the Analog Delay Module, P A (primary) path or th& (secondary) path.
P2, and P3. Connectors P1 and P2 are used to mate the
Analog Delay Module to the Audio Delay backplane of thep|p S\WITCH DEFINITION
Delay Unit assembly. Connector P3 is used for an optional
external internal interface to allow remote control of the

delay offset address. The Dip switch (S1-S4) definition and configuration is

summarized in Table 6.

A description of the various signals on the connectors is

summarized in Tables 3 - 5. Switches S1 and S2 select tAe(primary) path delay

while switches S3 and S4 selectBgsecondary) path delay.
Switch S2 (position 1) also allows the capability to manually

ANALOG DELAY MODULE AND CROSS select theB (secondary) path.

CONNECT PANEL SIGNAL FLOW The Dip switches allow a delay to be established as set

The audio equalizer subsystem obtains the voted voi upil;)g/h]éSS.blts of thé delay switches or 16 bits of tBaelay

from the analog voter and performs the gain and group delay

equalization on the voice band audio. The bulk delay is

performed via the Analog Delay Module. The FSK signal-yq
ling is the audio band representation of the low speed dafg,
from the Data Selector Module/ Audio Bridge. Up to 131
signals are bulk delayed by one Analog Delay Module fog
one transmit site.

The switches have a binary weighting to perform the
ay. The least significant biAQ or BO) is capable of a

ay equal to the clock period of the free running counter.
e possible delays range from the minimum as set by all
witches closed (zero address offset) to maximum as set by
all switches open (maximum address offset).

The minimum address offset is set by the binary address

IN1+ - IN13+ given as:

IN1+ throughlN13+ are the signals (tip) from the audio ~ Minimum address offset =
equalizer subsystem along with the FSK low speed signal- 000 0000 0000 0000 (A path)
ling from the audio bridge located in Audio Pro-cessing shelf 0000 0000 0000 0000 (B path)
#2.

B
DIP
sW

53,34

Ui-U4

A
DIP
SW

51,82

201

Ja-u12

MUK

I_I

Us-Us

ADDER

AUDIO
INFUT
U1s17 P1,P2
CODECS
BUFFER U29-U35 i%
U1s-uz1 —
RAMS :} g ;

U13,u14,U18,022

CGUNTER

TIMING AND
CONTROL

TO
TRANSMIT
SITE

Figure 1 - Analog Delay Module Block Diagram
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The maximum address offset is set up the binary addregsO\WER DISTRIBUTION AND

given as:

maximum address offset =
11111111111 1111 (A path)
1121111111111 1111 (B path)

FILTERING

The +5 volt power supply used by the Analog Delay Mod-
ule is obtained from the simulcast power supplies. The +5 volt
power is used to energize the digital logic devices, the RAM’s,

The offset delay is determined from the address offset, tH8€ TTL oscillator, and th€ODECS. The positive 5 volts is

clock period, and the delay time through @@DEC.

The clock period is JUSEC. TheCODEC delay time
consists of sampling the input, converting to a digital seri
stream, and finally converting the serial data stream back
audio signal. Th&CODEC sampling and conversion time is

determined by the timing and control chain. This time is given

by:

T(CODEC) = 128 uSEC (receive sample) + 1285EC
(transmit sample)

Since this time is constant fro@ODEC to CODEC, it
merely represent an inherent fixed delay.

switched to theCODEC through relay K1. This ensures that

the negative 5 volts is present when the positive voltage is

applied. This prevents thteODEC from going into a latched
aFondition. AllCODEC also have a diode from the negative 5
olts to ground to ensure that thgg/input to theCODEC

o, L
never goes positive.

The +5 volt power is also used by the DC to DC converter,
M2, to generate the onboard -5 volt power to @@DECS.
There are filter and bypass capacitors on the Analog Delay
Module to filter any power noise transients or spikes from
affecting circuit operation and module performance. Capaci-
tors C27 through C48 are QUEF in value and are used as bypass
filters near the digital logic devices and the a RAM’s. Capacitor
C49 is a 10QuF component and provides the bulk filter on the

The minimum offset delay is given by: minimum offset +5 volt power. Capacitors C1 through C26 arefFlin value

delay = 256uSEC
The maximum offset delay is given by:

Maximum offset delay =
256USEC + 1USEC (32768) (A path)
256USEC + 1uSEC (65536) (B path)

A closed form equation for the offset delay is given by:

OFFSET DELAY = [256 + $99®59) i< inusec

and are placed at the supply inputs to the CODECS on the +5
volt and -5 volt power lines.

TIMING AND CONTROL CHAIN

The timing and control chain of the Analog Delay Module
provides the clocking to th€ODECS and the read/write
pulses to the RAM’s. The timing and control chain consists of
NOR gate, (U13), flip-flops, (U14, U15), PAL device (U22),
and the TTL oscillator, (M1).

The TTL oscillator, M1, provides the basic clock from
which all other clocks and pulses are derived. It operates at 10
MHz and is input to the PAL device, (U22).

Note that the binary address is the exponent of the base, 2.

ThePAL device is a registered programmable and/or array

A closed form equation for the address required to achieW¥ith 8 D-type outputs. The inputs to tRAL device are the

a specified delay is given by:

ADDRESS = LOG [OFFSET DELAY - 256]
= 3.32 * LOGo [OFFSET DELAY - 256]
— Offset Delay given inSEC

transmit frame sync clock-GX) and the receive frame sync
clock (FSR). The frame sync clocks are generated from the
address decoding of the RAM address. H&X clock is
generated from the free running coun-ter and the offset address
(A orB offset), while th&=SR clock is generated from the free
running counter only. The write address (which is generated
during theFSX pulse) is higher than the read address (which
is gen-erated during thESR pulse) by the amount as pro-
grammed via the offset Dip switches. The sampled serial data
stream from th€€ ODEC therefore is stored at the a logically
higher address and is read back some time later when the read
address has incremented up to the higher addresses.

The frame sync clocks are derived from the NAND gate and
flip-flops. TheNAND gate utilizes four lines from the adders
to generate a multiplexed frame clock for the transmit and
receive sections of theODECS. The frame sync clocks are

demultiplexed via flip-flops, (U14, U15). To generate the The receive section of theODEC consists of the re-
FSX andFSR clocks to theCODECS and thePAL device.  ceive decoder, the receive filter and the output power ampli-
The frame sync clocks are pulses of a high time@D®EC  fiers. The pulse code modulated word (8 bits) is serially
data bit times (1 usec per bit time or 8 usec total) and a franfetched on the first eight data clock bits of the frame when
clock period of 128CODEC data bit times (lusec per bit FSR is high. A digital to analog conversion is performed on
time or 128usec total). the digital word and the corresponding analog sample is held
on an internal sample and hold capacitor. The sample is then
Figure 2 depicts the t|m|ng diagrams for the t|m|ng andranSferred to the receive filter. The receive filter prOVideS
control chain. flatness and stopband rejection as well as providing the
required compensation for the samplisq(x/x) distortion.
A balanced output amplifier is provided in order to allow the
AUDIO SAMPLING AND GENERATION differential outputs to drive a transformer directly. The dif-
ferential outputs from the ODECS are transformer coupled
The audio receive, analog to digital conversion, digital tdo the multiplexer.
analog conversion and audio transmit functions are per-
formed by theCODECS. The major functions of the
CODECS also include bandpass filtering of the audio sig—':”:O RAM ADDRESS GENERATION
nals prior to encoding and after encoding, encoding and )
decoding of the audio, and encoding and decoding of the The address to the RAMs (U18 - U21) is generated at the
clock and signalling. Th&€ODECS are clocked in the output of the adders. The address is time multiplexed to
variable data rate mode. This mode allows for a flexible datgenerate the read address and the write address to the rams.
frequency to be set up equal to the pre-scribedsdc The read address is the free running counter value and is used

maximum delay time increment in the simulcast system. 0 read an eight bit continuous sample from the RAMs to be
input to theCODECS. The eight bit continuous sample is
The clocks to the€ODEC include the master clock (2 read coincident with the activation BER.
MHz) on pin 9 of eaclCODEC, the receive and transmit i ) i
data clocks (1 MHz) on pins 5 and 12 of e@®DEC, the The write address is the sum of the free running counter
transmit frame sync clock (7.8 KHz) on pin 10 of eachvalue plus the address offset and is used to write an eight bit

CODEC and the receive frame sync clock (7.8 KHz) on pincontinuous sample from tH@ODECS to the RAMs. The
7 of eachCODEC. eight bit continuous sample is written coincident with the

activation ofFSX. At any one point in time, the write address
is equal to the read address plus the fixed offset address

120Thsi::ra1t?]2 f::;;rlifgskieahslgh Lc;(rtfric di?dclorlleleroc delay offset). The read address (generated from the free
HSec. P ycy unning counter) will eventually be positioned to read the

Ihgetrggir;n and receive data clocks are a 50 percent dLWesent data stored but at a later point in time (when the read
y ' address or free running counter has incremented enough).

The transmit section of th€EODEC consists of the
transmit filter and the transmit encoder. The input audio
enters theCODECS through input transformers. The trans- MAINTENANCE

formers couple the audio to tHeODECS. A 600 ohm . .
resistor provides the terminating load to the transformer The Analog Delay Module has dip switches that must be

: ; ; . figured for the audio delay on both th€primary) and
secondary. Two resistors are used to provide unity gain to t n A
input of theCODECS on pins 14 and 15. tg(secondary) paths. The offset delay desired in terms of the

address was given in closed form. BfeEL control line on
The transmit input section provides gain adjustment "g!p switch S?—l must be set for the desired mode of operation
the passband by an operational amplifier, which has a conf:ven below:
mon mode range of 2.17 volts. The gain of the amplifier is
set for 0 dB via the two resistors on pins 15 and 14 of the
CODEC. A low pass anti-aliasing section is include in the
CODEC to provide 35 dB of attenuation at the sampling
frequency (7.8 KHz). The transmit passband provides flat-
ness and stopband attenuation. The transmit encoder samples
the output of the transmit filter and holds each sample on an
internal sample and hold capacitor. The encoder then per-
forms an analog to digital conversion. Digital data repre-
senting the sample is transmitted on the first eight data clock
bits of the next frame wheRSX is high.

S2-1 BSEL SWITCH SETTING

OPEN: SELECT B PATH DELAY, OR
ENABLE ALARM AND CONTROL
UNIT OVERRIDE, OR ENABLE
REMOTE CONTROL OVERRIDE

CLOSED : SELECT A PATH DELAY ALWAYS

No other adjustments are necessary in order to place the
Analog Delay Module into operation.
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Figure 2 - Timing And Control Chain Timing Diagrams

TEST AND SERVICE

The equipment required to test the Analog Delay Module:

1.

2.

Extender Card

Tektronix 2430A/1R Digital Storage Scope or equiva-
lent

Triplett Model 630-PL Type 5 or equivalent
Test Cables as required

HP 8116A/001 Pulse/Function Generator or equiva-
lent

To test the Analog Delay Module:

1.

Configure the Dip switches for the desir&d(pri-
mary) andB (secondary) path delays. Also configure
the BSEL Dip switch for the desired mode of opera-
tion.

Install the Analog Delay Module as part of the opera-
tional simulcast system.

Verify the presence of +5 volt power (+5) and -5 volt
power (-5).

Verify the generation of the 10 MHz clock. Verify the
generation of the master clock, 2 MHz, on pin 9 of
CODECS.

Verify the generation of the data clocks, 1 MHz, on
pins 5, 12 ofCODECS.

Verify the generation of thESR clock, 7.8 kHz and
6.25 % duty cycle (high).

Verify the generation of the FSX clock, 7.8 kHz and
6.25 % duty cycle (high).

Input an audio signal (100 Hz test tone at -10 dBm) to
the audio signal under test. Verify that the primary
address offset delays the audio input to the audio
output. Verify each bit of the address offset Dip switch
selection. Verify each audio input channel for delay
operation. Verify the secondary address offset delay
selection via the Dip switches.




OUTLINE DIAGRAM LBI-38473

COMPONENT SIDE SOLDER SIDE

++++++4+ 4~+44-*+## ++++53+++ ++++5:+++ +++.+a+ 44+s¢a#4++ 4+++++++
vaeeequs| |aaveaied - ﬂ]nannanw{ PEFETT T 2. ﬁhﬂiﬁﬂﬂﬂ T
dhdtbbet]| (bt rr s drrrsrel|[vreeraqty IEEXE] sddddsd ]| [l3ssrt e
E Bresrses Frire+tash EEEEY L EEEEE LY E ﬂ e+ te+ w44 1 e svrrevs] Merssssray ,,m__-.
Y A2 ge o CE] L] [y ] @ SR [T
Ll

REV D

FTrTrrTr7r717

U4

5§

gE®

uieg

o

FrTaTrrrrT

;
) e X

cgo U3 €37

e TED

rorTTrTT
TTT T LTI T1

ik
EH QED

8 4 25 8 8 g &
A(F F F ¥ F F
U3t U3a €sU FE 85U esy pEU ELU
R27§ r51 R2Sg R49 R23 R155R39 R135R37 R115R35 R aen ECﬂanﬂ ':Eﬂar:m CEA gTIA | LA gNIA EMA gBIA | gpg g iR 2EA g lEA SEA pCEA
0oL oo Jont ) 0oL Jnal I Dlﬁﬂw 0L Jul Joal ool _Josl nel ] i ol Jog
E 1T2022g22 EEQEQQEEDEEQ D?EEQEQ9EQEEQ§QQEEQ¢ S IE[EZQE]?
rogscaeeeaer
.V3d
a2 P1 1 3@ ag P2 1 3 Bl SE Qg r 19 SE
e o [ 3J o a
A R A A
[ 1 ( ] [ ) f ]

ANALOG DELAY MODULE
19D902526G1

(19D902526, Sh. 1, Rev. 0)
(ADS D008, Component Side, Rev. 0)
(ADS D008, Solder Side, Rev. 0)




LBI-38473

SCHEMATIC DIAGRAM

5

¥ SIP RES
7 X 13K R4
N
RE R7
0K S 10K 45 ADMERI 15
i b e i 2 |
1|l al 3| o 5| &]ze #(g8 157 i SV us fatae 11) 2
i . 7AL5157 e s A F4L51E3
215 oot 15 v v — 94w | 15 11 3
1 4a
ats HE oot 14 e il L. a 14 = O
3 38
213 H pR L) 13 4 » Ir 3 |- oo 24 14 -3 N LY "
. 3 ETN ‘
212 SRSt 18 13 c . . ocf2E 1+ g 5v
an a
H Nt = 11 13 P =Y A o3 13 2 Lo unelt? 18 U16-8
2 L § | o 2 a " 3 ri3 FALET 4
218 H o 1 12 5 . c2 o aa Az
a3 Ho"o2 8 s i 1 —gaw 12 5l sumelt <5 FEX 2, 3. 4, §
a8 9552 ne R "_‘ 19 lenr s |, i1
ArB 7|
¥
53 15 |- NP ciw  sunt = L] 13
27 Hro—pe @ € |
26 HEFNEt 4 26
as __30,,,-’;;“ a5 uz e - FSA 2. 3. 4.
. . 745157 uia
at LY 5 B34 1 1 @ “ 74L5163 74LSz283 5V
8
23 o002 At 1 i | w i L 2 by ot A K
* -
a2 'M“ LE i@ id 3; L] 1@ :D 2 At Hl.il_ls;aﬁ 4
2 Ho o2 a1 18 1 a ao| 2 L 35 Loy aume| @ 07 4 —
2 a @ 3A + 12 * al= 4
a8 o ag =] & > 49 5 ae 14 i3 =
29 i = = oa 2 23 2 13 6 3 A & 2
s e P F 5 |+ 13 |2 1 x S i, 2 14 5Lk N [0 ap- 1
= — > i a —— —
< i 3l K a8 T > az LA
§3, S4: B PATH DELAY 2 2 S = "1 sunal i
1A 18 s H
L3 F 7 b . -+ erersr 2 | Lf pok e 3 4 s |
15 |= TN stk 2 B4
3] 7 N 18K
5IP RES
1 -
5 5IF RES u3-a
A 7 X 19K e 7asEE0
Lty v
L1y
bs 5y éé% o7 13 [ = o . #4LE1E3 . . .
As | S, 11
% 18 ﬁL %— 87 L2 P § -0 RCa B4  COUT 3
a8 " o iz
2 I L El 85 At RE
; 3% g i1 aE = MOTE CONTROL
1, T B 1 2] 4 +| 5| & 7| & 26 C ao 8 12 83 =
Y- —;ow' o BSEL - L2 I P9 . sy oclt2 " B3 SUms INTERFACE P
a4 12 o—0lE 14 5 kg Py as 3 13 as 3
| 13, 51 13 gs 5 A ua 2 fep  sumaftd @2
=13 o B 2 14 3 1
+ 13 B4 3 ok oA - a1
a1z [ bl 12 18 e 24 i s BY 33
| |5, g1z a4 2 | Y i B Iy sumsl|t ez
211 < i1 1A L s 3
aig 18 gt 1a Ll o Z A1 23 R
- 7 4
29 WLRT it ) 1545 [ oI s | - s
L:] o a5
a8 [ [o, (-] 5
[+1:3 .
7
P ERC -] a7 @7 f“
2 ;—' = (AL} 3=} eg
|12, _.—-Cls o5 74LB1I87 12 q
EL a3 74L5tE3 .
3 14 LE< I A 12 e ) 74563 @9
2% 250 as a3 +d o | I I a—— B3 w3 3@
. SR & ™ 14 ], - : ot cout
2 a2 Iy 12 |4 10
[ |5 12 . 18 lan avf2 T 5 | 1 B2 u
a3 az [rls] i5 | 19 11
SLE gt 2 + iz sns 312
a > a ai . a1 t+— oe EL Y 13
¢ Haa B1 3|, 13 By 2 13
a a1 oA 13 w2 13
’_g g a a . B2  sLM3 14
za o O 8 2a . an koAt 3|, 5V 14 4
T
s P s |« |2 2 . e +— e a 8 1 21 7
] A LR Ei +5Y
= —[:>-‘.2 a1 151 . \a - sLime : 518
51, S22 A PATH DELAY 7 1 RB == 217
% % "o = e 2w sums |2 B8 § 10 = S18
| 2 »18
H1 7 X 18K BEEL 4__1% 2 —— -
SIF RES
AL2@) 18] HSEL &

(19C851929, Sh. 1, Rev. 1)




SCHEMATIC DIAGRAM

LBI-38473

|ﬂﬁ[!!= 111 3 :

breis 143 3. 0+ 5

BlEy 431
DI[Ri:13] 3. 4. 5 e
LG
Falsess
g SR
is 5 U
] ayal 18 [FLE: ] L=a
13 7 §168-25 &156-25 G168-25 £168-25
by e EiC ol 1 B4 il -1 11 18 11
13 THN w2 13 ! 8 by o2 2 PO I 8 Ly osl 2 8lal mf?
4 i 18 83 18 a7 18 13 11 18 13
12 a = 12 7 lata an 2 2 laa  nafp 23 7 lae w2 7 e @
— - Lat 474 ” — ey & g alts e a3 8 |4 o L ] aa & |, N EUEE 8a 6| AL
- N LAS 1¥3 " " @a g Al oa 15 Bi [50: ] 5 |a o i5 3] a8 5 l.a o 15 B3 [5[=] G|, . aa 15 13
1 A2 sT2 ar 4 2rg + ar * @7 +
L1} i8 a2 A7 Lrd T L
LEE B A 5 - 3|, PE 3l a6 al._ Be al.-
19 |—
. j a5 a < B85 1 as 2. 35 a -
1< a4 1 L. a4 il ax 1y B4 t L
ai | k] a3 23
@ =N 19 |5 19 |
aza 18 |, B 18 |, a2 i | B2 12 |
ULz a 2 |, a 17 |, a1 7 |, 24 7 |,
FALS2 44 e 15 o 18 22 16 4@ 18
e 1 3 an Al na AR ]
2at  ZY% 14 | 11 |~ 11 | [E .
er 15 5 ar ———R e ——® —— WA
a3 a3 9 | 3 |— a |- a |l
eE 3 7 g ICs —rs —]Cs P =}
sz are
a5 [ 15
2 ba an |2
a4 53]
B liae v 2
&3 4 a3
B liaa  1ya|t
a B
2 A2 sva 18 2
o 21
2 2liar |28 :
18 1
EW 0=
uza
palcre]
PALIGRE
A— | ENIN-
FEX 1. 3. 4 S Z la calt2
HEE-
FEH L. 2. ¢. § = 7Y FiTy e
MuR -
4-IE o2 17
s a8 OCLK 1, 3, 4, S
sl aeltS y
7_1_5 a5 1%
a—Iﬁ a6 i3 PREFSH 1
=)
L a7 =
LI
11—
+5Y e vED
A =
= CPWR
" 14
wLC
18MHZ
ose auT
GND
7

(19C851929, Sh. 2, Rev. 1)




LBI-38473

SCHEMATIC DIAGRAM

CHANNEL 1

CHANNEL 2

-3
2 gt Apgl
LA CFuR 11 CrwA
1N414d A N4 4 A
v - €2 s i N C4
i 3, g s L a 4y 1 Wt 4, 2,4 & 1
, LR LR ' ' LR Y
: | WE AUF . ' ave L o
\ 3 . ) e
' . -5V =3 [P a1 ] I ) U4
- g al | e | W —ouo—4
'8 2 226 [1g s o 5 ; ' 2046 [is o - =
. . . .
: ' RyB L van Y asx[ 121 AMAZ J— ‘ r . . ALa ! hae 75 g |28 AMPE | . \
) ' 14 10K - [ ' ! 18K - 1
. 11 -‘W!\ 2 2 by TRKL " . = - a2 bne wewa |2 ! .
. B2 3 13 1] y sy 1| H._ L. LBt - &
L___Té__ B - GROA w 0 ; & 2. T 2 - GROA. = Tx =i« : :
4 + = 12 | B=d =xe , : « [ - 13 | hsE 5% 1
F<b—— N Dpoiwex = xS~ . ' &< J——————FON Dok —Ead Fa=a ° .
& .
Er I S heiwn oL “ o : ErEEEE . = S bhoikn et - o '
B 1d [T W 5 1 H - W
P s A =X i
EINEEETE | 7|n a E EIEEEE ! ; F 5 AE]
F5f CLi¢ SR CLK
ELKX 2. 3. 4, & | [BEE--— | e 2, 3, . & I |
EEEEYE ERNEEEEEE
a2
o areEEEE
aa a4 az
2 forraym a8 4.5 |
23 0 |%
K:F fr rerd113] 4. 5. 6 |
at = 9] za
— — 1N~ (B0 13] 4, 5,
a3 a4 |
i = de U7+ (A1113] 4. S, |
wd 2
o g2 b UT- @131 4. 5 & |
a3 o7 a4 oa
2 i - CPUR 2 r ] CPUR
______ N4t d L AM4148 A
H > = cs T 1 ca =
r 3 27, 1 a4 K T, 2 7, 1 ERVER
X N 1§ 1% ' , 1§ 1€
. : AAUF T , | e L Lur
' L] - 1 ! -
1 s -5y uz2s = I ~EW we 1 ..
5 2 B 2 maie |16 ez x "4 31
. ! . p
' : : [ L fes V- gex| LSt 2 | : )
: : ' | , A8 | 2 14 12K = . 1
. . ; poe  WFXI - : 1
T [ i Ed4 9 13 , [l
TH - i L ¥ 3 )8 g
1o ] 12 l - '
i< ; FER  Dcwio( = = =9 : !
[porw e, 2.3« 5 4 CLkR DX N : .
focue s, 2o 30408 4~ g | rox |22 = T
ird
EXEEERE -|—| | 7 | a
EEEENEE. FSH Lt
e |
I | CLKX 2. T, . B
FSX 1. 2. 3. 4, 5
] lst 1,3 3. 4. & -|——|

(19C851929, Sh. 3, Rev. 1)

CHANNEL 3

CHANNEL

4

10



SCHEMATIC DIAGRAM LBI-38473

CHANNEL S CHANNEL &
o9 |oeek 1, a0 a0 40 58— nia

2 i 2 1
:‘.}“.m cPuR [Fsr 1. 2. 3. 4. 5 L {4 CRuR
} 1N41 iH41{ 48 A
: M T ca A CLKX 2, 3. 4. & o 2 Ci2 C11
X ) 2.1 2", 4 i T e:{i aH L
' ' LY LA FS% 1., 2. 3. 4. § —|— . !
' . \J‘? L UF L ALF | . . %" awr L W
' ' =3 ' -
s 5 -5 u2? | e . :5 3! -5y ues e R
' 2916 |16 r ' ! 2916 |1.5 r .
[ 4 k] 1
: : 1 fee " gx 5L ApZ J— ' : ‘ ‘ |4 foe 7T s ¢ Be | X "
. . 18 o = ' . . . Raa 18K = ' '
= =T .;:Mupu. verr 14 AaK — L] : ' = . 1 AN 2 @ P yrer |2 J. |
R 444 L R4 I u
fa = Fu- EREA ﬁﬁt L= E é :5 E'l Tiz2 3 P GROA i3 Uy O :5 3:
m® —_ + = N ! —_— | '
Fapb— ' IFTN pekx 12 — w : . g{]—+P[N ncLpox |12 = =% 220 ‘ X
[ eLk | u 5 11 o . s 11 ,
1.2 % 4.5 DCLKA DX - = OCLKA DX - o .
5 I I - T 3 G 18 = ¥
[rsr1. 2 3. 4.5 ] A Fex A T P FoR e
7 9
1 I lecn axl? A oK
CLKX 2. 3. +. § l | | I—
EINEEE
a5 &5 [
~ - g1 11 2 3 5 |
= = L nIra1431 2 s |
1+13 -
as ar aa | L
- : iNs{H1113] 3. &. § |
as 1[5} HE|
- e IN-{ediial 2. 5. 6 |
a5 BS aa [
- = GUT+ (812131 3. 5 E |
as a8 BE | ]
OUT-[811131 3, 5. &
a7 2d L
ma
E
4 crug
e . e . 1M4148 A
: CiB ci5
* EN I 3, 4, 1 a ;. i
‘ . . ) 1t 1C
‘ . : . ar o L R
' L] L} v =
1 . -S¥ \ ey u3g
5 B .
. : 2 & 2316 |ig
. N ' . v
' ‘ T : lvea Y gan
! ' L B2 a g . ' TV
= - 6B 1 . AN POt ¥FXIL
. S I " Sate
T14 — TiE 3 leo- p—
4 « _
< g{]—"mn [OLKX
[ook s 2.2 w5 3 h s ] ]
« A 3L 1 |1:ICLR 1. 2. 3, 4. 5§ T TR o
& 3]
[fema. 2 2 so s J—o N L= os 4 > R £
Fsr oK
clkX 2, 3. 4. 8
CLKX 2, 3., 4. §
EIEEETEE ENEEETE

CHANNEL. 7 CHANNEL 8

(19C851929, Sh. 4, Rev. 1)

11



LBI-38473

SCHEMATIC DIAGRAM

(19C851929, Sh. 5, Rev. 1)

ml.—

c
mlom
]

BOLM i, 2 3. 4§

FSR 1, & 3. 4. 5
|CLK1!. Lus

~ e

Fix 1, & 3 4 5

DOLR 1- 2 3, 4 &

FER 1, 8. 3, 4, § 1

CLKX 2, 3 4, § 1

FSX 1, 2 ¥ 4. §

CHANNEL 18

: oeial 2. 4, 4

: EIB1#131 24 3. 4
12

i
— IN+TRIT43Y 3. 4, &
1#

-]
: IN-FBR133 3. 4, &

: OUfer@iesdl 3, 40 B

OCLK 4. 2, 3. 4. & I
FR 1. 2. % 4 &

ClkX 2, 3. 4 § I
FEX b2 3 4 &

CHANNEL 11

IDCLK 4. 20 3 4 8 I
FsR i, 2, 3, 4 &

aq 1]
i 13 1
' aa i 12
i1 ]
[
—
1% 13
83
11 13
a 18
_ _
11 13 12
1A
_
mns 13 12
2 I 1 CPHA
iN4148 A
]
2, 4 2,y 1
i 1t
w L
&Y ¥ — .
2316 |16 -

: OUY-(21413d 3, ¢ B

QKX 2 3, ¢ 5

FX 4, 2, 3 4 6

OOLK 4. 2, 3, 4, §
i I PP PR PR

Clsg & 3 4 §

|FE‘X LV T PR -

CHANNEL 13

CHANNZL 12

12



SCHEMATIC DIAGRAM

LBI-38473

i +5¥
5¥
Pla-1 <1—
PiC-1
P1A-2 '(—-cm—j__
::g_g [neas L1}
= Fis)
Pic-3 e ]Lhei ot
PlA-4 <
PAC-% <] pzeay @z
P1A°% T nar-m o
FiC-§ €—
P1A-6& «
PLC"E <] jazeas a3
PIA-¥ < Trp= s LE]
PiC- 7 ———————
FlA-8 <
PIC"8 <] jaseas a4
P1a-8 e1—r T
PAC—8 ]
P1A-£8 <
PiC-18 < as
PiC-11
P1A-T2 <
FiC-12 <
| FePEa2 -]
PlA-1TF S ™
THrG - B2
PiC-1¥
Pla-td <
Fie-tt ez a7
T LA
Pic_15 TriA7 -A1
P1a-16 «<|
pic-tE <
IHRE+8i ]
P1a-F = o/ |
THea-R1
PiC-7
PlA-1H <
PICB <[ o aa
P1A-19 < os e g
FiC-19
P1A-30 <
s:g::? = turavs 18
= =
PiC-31 B2
P1A-22 <
PiC-2828 <
Fla-23 fDocl-@d ! HSEL 4 ]
PAC-23 <] ryigam 11
P1a-24 <t T
PiC-24
P1a-25 <
PAC-25 <) 1oy 12
PLA-28 < rrE ey L |
Pic-36 €
P1A-27F <
::z"_:; :_ IN13v@2 13
) INTEREY ] |
Pic-28
P1a-29 <
PiC-29 <
P1A-38 <
PiC-38 < op
P1A-31
PAC-31 ¥ —
F1A-32 41—
PiC-32 &
+EW
—P iM-[B40131 2, 4, 5 I
b [H- (001131 2. 4. S |

5y
v CRUA
P2 A REL N
L ﬁ
ey 22K | - 3
PEA-1 <tory / aa
P 115 USE-A ! H
:32-3 - = - 75451 A ; L
g oLTe1~ee o1 1 2 - ‘ | REED-RELAY
.
far-3 auTel - gz “1 145K - & SZ 1H4 148 B : FRMALALS
FaA-4 < . N 15¥ i . .
FEC-4 < a i ! -
PEA-B <joiBe-82 g2 | B o
[N e ] T 2.7 bl i+
PEC-5
“ - ¥ voLTa @
FEA-E < AT
PEC-B
FEE-? < | outas-ee a3 ﬂ'f |
- o
MR I T-E N
FEA-H <
P e < |aumesea L = >
. : - =
pac-n ) lEe e
PaA-1B < Y
zi'ig < | oures-ea 25 A
- — |53
Coii OLT B5-e2
PEA-12 <
PEC-12 <« OUTRE «8F B85 gcypoc
PRA-13 i = Ha
paC-13 N a4
PRA-14 <
PL-1% <) o ez ez B 2| | =3
pea-15 oLTe7 -8 & 2 =
FRC-15 1 . B
PEA-1E <
FRC-16 < 621
pdiop ouTeg +22 LL
PRG-17 Oties- 82 i) 18 13
FeA-18 < m 14 47
FEC-1H < n
Far-19 - OLTES +As - & 12 i3 337 .
pac-1g o OU12S-82 ;Y8 v
PAN-38 & ="
gi::? 2| ourates 18 = |
OUTiR-88 L) :
FeC-21 [ —
Fea-ad < = %Ei
PEC-28 <
FRA-23 <
- s
g_i < | auTss+p2 11 '
o fUji1-ee L§! 4\
o) I Toglegle s Leglsal
- ' w w ™
Fea-25 e -OTi202 = s slaglaglzaglaglaglapls
o — AUTIZ-g2 ., 1@aHF u | .u-l—.u-l—.u-l—.u-l—.u-l—
FaA-E? < = i1} n n n 1] 173 a']
- £
e B Lo glsgleyleglsglsqls
- “ .
pac-as < QUT13-62 — gl ldfglaplagagla gl
Po2s < 5 I I I I ™ I
Por 38 < T O T P I T P
= GHO LTH [T s L w 'S 1w [’
FEA-3%  <rm S 33 EE ES EE ag 33 33“3
e Y I R IR IR B B e |
PaA-32 ey
pRC-32
+5Y
— T A 13] 3. 4 5|

foor-raar 3, 40 5 |

NOTES AND TABLES ¢

POMER & GROUMD TABLE
LEVICE, =T ENA CPWR
Ut - UIZ I a B
U1a - 1% 14 7 -
V16 - 21| 29 18 s
I - [ =
U233 - u3s - A 1B
156 ] T -
UNUSED GATES =
4 3-8
ULs-B
8 g | 7eLses -
5 —

5 3 e E
u26-4 18 -8
75481 11 o ap

N
Ri-RE. A61. FE2 HAVE 18X TOLERANCE.

ALL OTHER RESISTORS HAVE 1% TOLERAMCE.

(19C851929, Sh. 6, Rev. 1)

13



LBI-38473

IC DATA

DC TO DC CONVERTER M2

EM621

MULTIPLEXERS U1-U4

74LS157

pin | SINGLE cl4 10Y
no.| CUTPUT 023 2o
| MODULE 027 30
1 +Vinoui
2 | Do Mot Connect
3 | Do Not Cannect
8
0 —V Qutput
11 +V Qutout o015 100
12 -V input o14 110
13 =¥ Input *13 12%
14 +V Qutput
15 =V Qutput
22 | Do Not Connect
23 | Do Nat Cannect
24 + ¥ Input
s - =] Vee
loa [Z] [=]E
la [3] 1] 1oc
20 [ ] he
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nb E EII“
zo [ 2] 1id
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lea la lob nb  loc lic lod hd E
-
I | ] ?
|

COUNTERS U5-U8
74L.S163

RIFPLE QUTPUTS

CARRY .

EHABLE

Voo OUTPUT Qa4 Qg Q¢ Gp T LOAD

15 15 14 13 12

11 10 2]

RIPPLEQa Og Qg Op ENABLE
CARRY T
CUTFUT
—] CLEAR LOAD [O—
EMABLE
X
A a 2] c o P
1 2 -+ 4 5 ] 7 8
CLEAR CLOCX A c D ENABLE GND
- . P
DATA INPUTS
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NOR GATE U13
72L.S260

CUAL 5-INPUT NOR GATE

141V¥eno

[l =] =] [ [ (7] =]

GNG | 7

l=] L] [2] 2] =] [2]

D-TYPE FLIP-FLOPS U14 AND U15
74LS74

TRI-STATE BUFFERS U16 AND U17

74L.S244
Voo 26 1Y1 2A4  1Y2 243 1Y3 242 1Y4 2At
a0 |19 [18 |17 |18 |15 [14 |13 [12 |41
7w vy
p égﬂg;&
1 |2 |z |4 |5 |s |7 |8 |@ |1a
1G  tAT 2Y4 1A2 2Y3 1A3 2Y2 tA4 2Y1 GND
RAM U18-U21
HM6264

inputs Qutputs

PR CLR CLK D [ Q Q

L H X X H L

H L X X L H
L L X X H* H*

H H t H (3| L

H H { L L H
H H L X Qo Qo

Notes: QU = the level of (I betare ihe indicaled
input candilions were established.

*This conliguration i& nonstable; thal is, it will not
persizt when prasat and clear inputs feturn 1o
1heir inactive (high) lavel,

Vo CLRZ B2 ClK2 PR2 Q2 Qz
14 13 |12 |11 10 9 8
CLR _ PR
N CLK O D o

b LK
B o clR ©
Y ¥
1 2 a 4 5 6 |:'
CLR1 D1 CLX1 PRT Ot 8t @GaND
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IC DATA

PROGRAMMABLE ARRAY LOGIC U22

PAL16R8A-4

CODEC U23-U35

TCM29C16

(TOF YIEW)
ck 1 WaoQ vee
IOz ©da
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FoR [|5 16[] AmLG GHD
cikseL 6 a5 [] asEL
pcier [ 7 g4 [] TSRi0CLKX
rcmin [543 [] pomour
FsriTsrE [ o 12 [] Fexmsxe
peTLGHD []10 1 [] ciericiex
TRANSMIT
SECTION AUTO
[ _zero ]
- ——pcm our
ANLG 1N+ — FILTER SAMPLE sutees” |_joureur T
RHD HOLD| FhEcisTARF—
ANLG IN- —] aToR APPROXI-
AND DAC piting
Gsx —] l
DIGHAL FSXITSXE
CoNTRO! CLEXICLER
REcEvE T 7 T 1Tcowreo ~ |
SECTION | sECTION
1 — cieseL
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PARTS LIST

LBI-38473

SYMBOL | PART NUMBER DESCRIPTION
l—— —— CAPACITORS— — —
C1 T644ACP410K Polyester: .1 pF.
thru
C48
C49 19A703314P1 Electrolytic: 100 pF, 10 VDCW.
C50 19A703314P5 Electrolytic: 22 puF, 25 VDCW.
————— DIODES— — — —
D1 19A70028P1 Diode
thru
D3
D4 19A70025P2 Silicon.
—————— RELAY — — — —
K1 19B209716P1 Relay, reed.
————— MODULES — — —
M1 CTS MXO-55GA Module: 10 MHz.
M2 EM621 Module.
—————— PLUGS — — — —
P1 DIN, 64 Pins.
and
P2
P3 HEADER, 20 Pins.
————— RESISTORS — — —
R1 4308R-101-103 Resistor.
thru
R4
R5 H212CRP310C Carbon film: 10K ohms, .2 w.
thru
R8
R9 19A701250P176 Metal film: 604 ohms +1%, 1/4 w.
thru
R34
R36 19A701250P301 Metal film: 10 ohms +1%, 1/4 w.
thru
R60
R61 H212CRP322C Carbon film: 22K ohms, .2 w.
R62 H212CRP2178 Carbon film: 1.8K ohms, .2 w.
————— SWITCHES — — —
S1 GRAYHILL 8832T Switch.
thru
S4
—— —— TRANSITORS — — —
T1 PM34-M Transistor.
thru
T26

* COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL |PART NUMBER DESCRIPTION
— — INTEGRATED CIRCUITS —
Ul 74LS157 Integrated Circuit.
thru
U4
us 74LS173 Integrated Circuit.
thru
us
U9 7415283 Integrated Circuit.
thru
u12
U13 72LS260 Integrated Circuit.
ui4 74LS74 Integrated Circuit.
thru
uU15
uU16 74L.S244 Integrated Circuit.
thru
u17
u18 HM6264 Integrated Circuit, 4K X 4.
thru
u21
u22 PAL16R8A-4 Integrated Circuit.
u23 TCM29C16 Integrated Circuit.
thru
U35
U36 75451 Integrated Circuit.
— ——— SOCKETS —— ——
Xu22 19A700156P13 Socket.
— — — MISCELLANEOUS — —
VERO 21-0243G Card Handle.
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