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DESCRIPTION coordinator. These messages are used to establish, control and
"tear-down" audio pathways and to perform overhead admin-
GENERAL istrative tasks within the coordinator. The VMIM coordinator
node interacts with all of the other nodes within the coordinator.

The Conventional Base Station Interface is patnts- The CIA interfaces directly to the conventional channel
grated Multiside & Console Controller digital audio switch. lines and the VMIM. The CIA does not directly connect to the
The Conventional Base Station Interface is designed to inteFDM or command buses within the coordinator. The CIA has
face conventional systems controlled by standard tone, DC arserial command link and audio lines connecting it to the
E&M signaling to the coréMC audio switch. The conven- VMIM. The CIA acts on, or translates the digital control
tional interface is supported on both the CEC and IMC versiomaessages from the VMIM into control tones or DC currents for
of the IMC. the base station. The CIA also detects voice signals on conven-
tional channels from the base station. The CIA makes the
conventional base station appear to be a relatively standard

X e . trunked site to the VMIM. The CIA forms a serial command
Conventionall nterface(Cl) circuit boards and a singleon- : .
ventionalControllerI nterface boar¢CCl). The numbgr of Cl link between the VMIM and a pseudo-downlink to the VMIM.
boards present in the CIA is determined by the number gfONVENTIONAL CONTROLLER

conventional stations to be interfaced. Each ClI card is capaQiTERFACE BOARD
of interfacing to four (4) conventional stations.

The Conventional Base Station Interface consist€oia
ventionall nterfaceAdaptor(CIA) rack, as many as eight (8)

. The CCI Board is programmed to mimic the downlink
The CIA consists of the standard IMC card cage and baclning card of a trunked site controller. The CCI generates

plane assembly (refer to Maintenance Manual LBI-38663) a%any of the same digital messages that are generated by a
accommpdates the Cl boards and the CCI module. Th? Cfl:bnked downlink trunking card and sends these messages
module is a standard IMC Controller module (refer to Ma'”tefhrough a serial link to the controller card of the VMIM. The
nance Manual LBI- 38667). CCl also communicates with the CI boards in the CIA through

When the Conventional Base Station Interface is used, tiggGlobal Serial Channel(GSC) message bus. The CI boards,
IMC is equipped with a cafentionaM ultisite I nterfaceMod- ~ for example, send messages to the CCl when an audio signal is
ule (VMIM) (refer to Figure 1). Figure 1 is a detailed Blockdetected on a conventional channel. The CCI generates an
Diagram showing a single node of a Conventional Interfac@Ppropriate digital channel request that is sent to the VMIM.
Adaptor (CIA) and a CoventionalM ultiSite InterfaceMod-  Similarly, upon receiving a digital message from the VMIM,
ule (VMIM) . The VMIM module is a standard IMC controller the CCI sends a message on the CIA message bus, instructing
module. Each VMIM can couple thirty two (32) conventionalone of the Cl boards to generate a tone or a DC current level for
stations to the trunked system using up to eight (8) audio board@sparticular channel. In this way, the CCl is able to translate

control information between a digital multisite switch and a

SYSTEM conventional base station.

The IMC and the Conventional Base Station InterfacONVENTIONAL INTERFACE BOARD
(CIA) in conjunction with each other, are capable of estab-
lishing audio pathways between conventional base stations, TheConventionalnterface(Cl) boards are located in the
dispatch consoles and between conventional stations and di§ionventional Interface Adapt¢CIA). These boards connect
tally trunked radio sites if calls are patched/simulselected at through land lines, or other linkage, to the channels of a
console. The VMIM of the IMC is indirectly coupled, through conventional base station. Each Cl board provides four distinct
the CIA, to several audio lines carrying non-trunked converaudio source/destination pairs. In the IMC, a VMIM audio
tional audio between the base station and the IMC. The VMINnodule includes four audio links serving one to four conven-
is capable of receiving and sending conventional calls to aritpnal channels through the Cl board in the CIA. The IMC audio
from the base station. modules act as source gatewdysntrance/exit ramps")

. , , which convert audio signals incoming from the base station into
~ Within the IMC, the VMIM connects to interndlime igitized audio signals (PCM) and places the digitized audio
Division Multiplexed (TDM) audio buses and the control gjgnals onto the audio TDM network. These same audio mod-
buses. These TDM slotted buses are the digitized audio pafhjes act as audio destinations by taking selected signals from

ways within the coordinator. The TDM buses connect each ghe TDM network, converting them from digital into analog
the coordinator nodes and establishes digital audio links bgsrm and providing the resulting analog signals to the appro-

tween the various sites and dispatcher consoles within the ra?iﬁate CIA ClI board. The CI board, in turn, provides the audio
network. Also, within the coordinator there are control buse§ignals along with control information to the conventional

that carry digital control messages between nodes within thgnannel for transmission by the base station.
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Figure 2 is a detailed block diagram of the Conventionat5 Vdc (Vcc) Filtering
Interface (Cl) board. Each Cl board has a microcontroller to

support the audio processing and routing circuitry. The microcon- The external +5 Vdc connects to the Vcc filter circuit through

troller is supported by several external memories, including adamp fuse F17 connected between fuse connectors XF1 and XF2.

EPROM, a Static RAM (SRAM) and an EEPROM. These memoThe external +5 Vdc can be metered at TP31. Filtering is provided
ries hold the operating programs for the microcontroller, providby 100 H inductor L3, 220 F capacitor C23 and 0.1 F capacitor
scratch pad memory and hold other data used by the microcap25.Leaded diode D35 removes any negative transients. LED
troller. An internal address and message bus connects the mic@R1 illuminates when Vcc is present.

controller to the external memories. This bus also connects the
microcontroller to DIP switches that are used to set the personalj
of the CI board and to discrete inputs and outputs for an I/O UB%
configuration interface to the base station. The 1/O port may £
used to support E&M signaling.

The filtered Vcc output is taken from the point lab&edon
Schematic Diagram. The Vcc can be read, using a voltmeter,
tweenTP26 (Vcc) andTP30 (GND).

+12 Vdc Regulation
The CI microcontroller communicates with the CCI over the

CIA local GSC bus. Similarly, the CI microcontroller can com-  The external +15 Vdc connects to the +12 Vdc regulation
municate with the optional peripheral equipment over a series oircuits through 0.5 amp fuse F18 connected between fuse holders
serial links that are multiplexed into the microcontroller. XF3 and XF4. The external +15 Vdc can be metered at TP33.
The microcontroller operates the tone generation circuits al f{itering, ahead of voltage regulator U4, is provided by 0.1 F
g pacitor C28 and 100 F capacitor C33. Additional filtering, after

DC current circuits that provide control commands for the CONye4 is provided by 100 F capacitor C24 and 0.1 F capacitor C26

ventional base station. As previously stated, the conventional ba}_s aded diode D5 removes any negative transients. LED CR2
station is generally controlled by tones added to the audio signm uminates when +12 Vdc is present '

or by DC currents applied through the channel lines to the base
station. At start-up, the microcontroller receives informationiden- The regulated +12 Vdc is taken at the point labelgtl/ on
tifying whether the base station is controlled by tones or D&e Schematic Diagram. The +12 Vdc can be read, using a
currents, has 2/4-wire channel links and has E&M signaling. Theoltmeter betweefiP27 (+12 Vdc) and’P30 (GND).

tone or DC current controls are combined with the audio signals

to conventional base stations. Rraice OperatedVOX) circuit ~ -12 Vdc Regulation

detects audio on a conventional channel causing the Cl to send a

message to the CCI through the GSC bus which sends a signal The external -15 Vdc connects to the -12 Vdc regulation
(equivalent to the signal in trunked systems) to the VMIM, by wagircuits through 0.5 amp fuse F19 connected between fuse con-
of the pseudo-downlink, indicating that the channel has bedrectors XF5 and XF6. The external -15 Vdc can be metered at
keyed or unkeyed. TP32. Filtering, ahead of voltage regulator U62, is provided by
100 F capacitor C32. Additional filtering, after U62, is provided
by 0.1 F capacitor C27 and 100 F capacitor C31. Leaded Diode
D48 provides protection from positive transients. LED CR3 illu-
minates when -12 Vdc is present.

CIRCUIT ANALYSIS
(Conventional Interface Board)

Conventional Interface Board 19D903324G1 consists of fo -ghi regLJt[atgq -12 Vd_l(_:hls tillge\z/n dat thebpomt (Ijabel.QN/ on It
(4) identical audio processing circuits and a control circuit. Fo € schematic Diagram. The - € can be read, using a voltme-

the sake of simplicity, only one audio processing circuit will beter betweeTP28 (-12 Vdc) and'P30 (GND).

analyzed. Each audio processing circuit consists of a programma- .
ble DC current source, a tone generation circuit, audio interfacg—g—' Vdc Regulation
and voice operated circuits (VOX). The audio interface circuits The regulated -12 Vdc is applied to the input of voltage
cqnsists Of. ampllifiers for audip input's af.‘d audio OUtPUtS' Figur[%gulator U63. Input filtering is provided by 0.1 F capacitor C29.
2r:zr?ng|e:ﬁ:|§d ?}'?ﬁéag gg:rzlg?ltig'g&t for processing a SINYKdditional output filtering is provided by 0.1 F capacitor C30 and
g ' 100 F capacitor C34. Leaded diode D34 provides protection from

VOLTAGE REGULATION positive transients. LED CR4 illuminates when -5 Vdc is present.

The regulated -5 Vdc is taken at the point labed&tion the
External voltage input levels to the Conventional Interfacé&chematic Diagram. The -5 Vdc can be read, using a voltmeter
Board are +5 Vdc, +15 Vdc and -15 Vdc. These levels are filterdeetweernTP29 (-5 Vdc) andTP30 (GND).
and regulated to produce +5 Vdc (Vcc), +12 Vdc, -12 Vdc and -5
Vdc respectively (Refer to the Schematic Diagram, Sheet 5).
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DECOUPLING include /IO_EN, /PERSNL, /F_CLK, /CH_LOAD, /EE-

POT, IDCCH1_2 /DCCH3_4, /ITONE1_3, /TONE4_6 and

Decoupling on the Conventional Interface Board is pro/EEP_CS
vided by 0.01 F capacitors (C35 through C82, C128, C131,

C133 and C186 through C202) connected between all voltag NOTE

inputs of integrated circuits (U1 through U109) and ground| The "/" indicate thébarred" or"Not" condition. The

1%

(GND). Refer to the Schematic Diagram, Sheet 5. barred condition states that the action is true wher] the
circuit condition is low (logical 0).
CONTROL DIP Switches

(Schematic Diagram, Sheet 1)
The address/data bus (D(7:0)) also connects the microcon-
Microcontroller troller to configuration DIP switches SW2 through non-invert-
ing bus transceiver U18 (74HC245). Transceiver U18 is en-
Microcontroller U7 is the heart of the Cl board. It commu-abled by/RD and/PERSNL signals on inputs t®R gate
nicates with the CCI over the CIA GSC bus. It operates tong19C, Pins 10 and 9 respectively. TR® signal is generated
generation and DC current circuits. At start up, U7 determinggy U7 and th¢dPERSNL signal is generated by address de-
if the base station is controlled by tone or DC currents, has 2 esder/chip select generator U27. When enabled, transceiver
4-wire channel links and if the station has E&M signaling. It1U18 places the state of the dip switcl{882) onto the
also sets signal levels for tone generation and VOX circuits argidress/data bus D(7:0), allowing the microcontroller to read
controls audio routing circuits. the state of the switches. DIP Switches SW2 are used to set the
personality of the CI board (See tBET UP section for the
Clock definition of DIP switches).

Microcontroller U7 provides an internal clock oscillator Memory

circuit. Crystal Y1 (14.745 MHz) connects across U7, Pin 31
(XTAL2) and Pin 32(XTAL1). The clock output (14.745 External memories are provided to support the operation of
MHz) goes to the input of wave shaping inverter circuit U103Bhe microcontroller. They include 64k UVEPROM (UltraViolet
(74HCO04D). The output of U103B then goes to the input oErasable PROM) U13 (27C512), 32k SRAM (Static RAM)
another inverter circuit U103D (74HC04D). The output ofy92 (HM62256P) and 2k EEPROM U26 (28C16). These
U103D goes to the CLK input of flip-flop circuit U25A memories contain the operating program for the microcontrol-
(74HC74) witch divides the clock by two (2). TBeKOUT ler, provide scratch memory and hold non-volatile data used by
signal(7.3728 MHz)goes to tone generation circuits U28, U35the microcontroller respectively. An address bus (A(15:0) and
and U36 (refer td ONE GENERATION ). an address/data bus (D(7:0)) connects the microcontroller to the

external memories. EEPROM U26 is enabled thr@iglyate
Address Latch U19B (74HC32D)OR gate U19B monitors th&VR signal

from U7, Pin 24 and th&/R_P signal generated by supervisory

The low order memory address byte A(7:0) is latched frongircuit U8.

the D(7:0) address/data bus by address latch U12 (74HC573).
Microcontroller U7 provides aatchEN (LEN) signal from  Watchdog Timer
U7, Pin 55(ALE) to U12, Pin 1XLEN) which activates the
latch. The low order address byte A(7:0) and the high order Supervisory circuit U8 (MAX691CWE) provides a watch-
address byte A(15:8) combine to form a 16 bit address buog timer that times out and automatically resets the microcon-
A(15:0). Address bus A(15:0) connects to the address inputswéller when it is not updated by the processor. Under normal

all memory circuits U13, U26 and U92. operation the microprocessor toggles Wwd_TRIG output
on U7, Pin 7. Itis inverted by inverter U2F (74HCO04D) and the
Address Decoder/Chip Select Generator IWD_DIS signal from DIP switch SW2 is inverted by inverter

U2E. Inverters U2E and U2F aN®R gate U98D (74HC02D)

Address decoder U27 (74HC154) awéND gate U11A form anAND function. Microcontroller U7 generates a short
(74HCO00) segment the 64k byte I/O address space of U7 W going pulse periodically on Pin (WD_TRIG). If the
decoding address lines Al11 through A15 and generating chipatchdog is enabled by a highWD_DIS (generated by dip
select signals. These chip select signals are used to sef@gftch SW2) then the low going pulse causes U98D, Pin 13 to
different circuits throughout the CI boaMAND gate U11A 90 low turning transistors Q1 and Q22 off. When Q22 is off the
monitors the\PSEN signal from U7, Pin 54 and memory WDI signal into U8, Pin 11 floats. This disables the watchdog
address lind15 to enable U27. The select signals generateimer temporarily, which resets the timeout timer. When Q1 is

off LED CR9 is off. However, the low going pulses at U98D, Pirand 10 respectively. ARequestfo-Send (RTS) lines, RTS1
13 are so short that CR9 appears to be on all the time. through RTS4, from J1 through J4, connect to U14, Pins 4, 5, 6

When the watchdog timer is disabled, by DIP switch SW. and 7 respectively. Wher/RTS (/TXD) signal is generated by

/WD_DIS goes low causing U98D, Pin 13 to stay low all the timeU7’ Pin 51 (Pin 15) it connects 1o RS-232 transceiver U73

. : AX232C), Pin 10 (Pin 11). The RS-232 output on U73, Pin 7
This causes Q1 and Q22 to stay off which turns off LED CR9 anyl.,. )
disables the watchdog timer permanently by causingubé in 14)RTSSER)(TXDSER) connects to analog switch U14,

input on U, Pin 11 to stay in a floating state Pin 8 (Pin 9). Th&ER_SELOand theSER_SEL1signals from
' ' U7 select the active channel on which the transmission will occur:
When the watchdog is enabled by SW2 and it fails to get reset
by Q22, ittimes out after approximately 1.6 seconds and generatesSER_SELO SER_SEL1 CHANNEL

a low going reset pulse on U8, Pin 15. This low reset pulse resets 0 0 1
the microcontroller causing it to reinitialize and turn transistor 0 1 2
Q27 off. Transistor Q27 turning off causes LED CR10 to turn off 1 0 3
indicating it is not in the normdRUN mode. The input to 1 1 4

transistors Q1 and Q22 can be metered at test point TP24. The

collector of Q2IWDI) can be metered at test point TP25. All receive channels RX1 through RX4, from J1 through J4,

connect to analog multiplexer U15, Pins 4 through 7 (DG509A0)

respectively. RS-232 receive data on the active channel, selected

The microcontroller can be manually reset by pressing manub theSER_SELOandSER_SEleputs from U7.’ is routed to
theRXDSER output. This output connects to the input of RS-232

reset switch SW1. When SW1is presseduRest line goes low Efnsceiver U73, Pin 13. Transceiver U73 converts the signal from
e

to discharge capacitor C1 and reset U7. The /uPrst line conne .
to the base of transistor Q27 through resistor R312. When t 5-232 levels to TTL Ievels: The output of U73 on P'(RD@)
connects to U7, Pin 14 which goes to the receive section of the

/uPrst line goes low, Q27 stops conducting BaliN/IRESET . ’

LED CR10 turn€FF to indicate the RESET condition. Capaci- microcontroller interal/ART .
tor C1 then recharges through resistor R72. When C1is recharggg

the microcontroller comes out of reset, transistor Q27 conduc SC Bus Interface
andRUN/'RESET LED CR10 turngON to indicate theRUN

Manual Reset

condition. The microcontroller communicates with the CCl over a bidi-
rectional CIA local GSC bus. Interfacing to the GSC bus is
Serial Ports provided by the5SC TRANSCEIVER circuit (see Schematic

Diagram, Sheet 1). The CI board supports redundant GSC buses

There are four RS-232 serial ports to the Cl board brought (¢SC_HI_1 and GSC_HI_2) for fault tolerance. The
through modular, 6-positi0n jacks J3 - J6. Tear-To-Send GSC_H|_1 line (JZ, Pin 6A) connects to Pin 20 of 4-Channel
(CTS) inputs from each porC{'S1, CTS2, CTS3 andCTS4) Transceiver U1 (DS3897M). The GSC_HI_2 (J1, Pin 29A) con-
are monitored by RS-232 DTL line receivers U57A througmeCtS to U1, Pin 18. GSC_HI_1can be metered at test point TP22.
U57D (MC1489D). Line receiver U57D monitors CTS1, U57CGSC_HI_2 can be metered at test point TP23.
monitors CTS2, etc. The output of these line rece{/€FS1, .

/CTS2,/CTS3and/CTS4)connectto inputs of 4-inpAND gate ~ Receive:

U10B (74HC21D). When any one of the outputs of the four line

receivers is low, theAND gate provides an interrupt signal ~ Since the microcontroller has only one GSC port, data can
(/INT1) to U7, Pin 18. This interrupt signal informs the micro-only be received from one GSC line at a time. The receive output
controller that a channel is active. TBES1,/CTS2,/CTS3and  from U1, Pin 2 (R1) connects to 3-IN(NAND Gate U3A, Pin 2
/CTS4signals connect to U7, Pins 67 (6.0), 66 (6.1), 52 (6.2), 5(74HC10D). The receive output from U1, Pin 4 (R2) connects to

(6.3) respectively. The microcontroller checks these pins to detet=INputNAND Gate U3B, Pin 3 (74HC10D). When iJS1
mine which serial port(s) is active. EN signal from U7, Pin 50 line is highlUS1 ENthrough Inverter

) . ) ) U2B (74HC04D) is low. With this low input on U3A, Pin 1, the
_ All'four serial ports are serviced by a single iNtelRT 410yt of U3A, Pin 12 remains high. Any received data passes
within U7. To achieve this, the RX#, TX# and RTS# signals ar?nrough U3B. When thB8US1 ENis low any received data will
switched onto the microcontroller pins so that the microcontroll%ass through U3A. The outputs of U3A and U3B connect to
only communicates on one serial port at a time. The microcer_mput NAN Gate U11C, Pins 9 and 10 respectively (74HCOO0).
troller monitors the CTS lines to determine which serial port t§e qutput on U11C, Pin 8 connects to Inverter U103E, Pin 11
select. (74HC04D). The received data output on U103E, Pin 10 connects

. to U7, Pin 4. This received data can be metered at test point TP21.
All transmit channels, TX1 through TX4, from J1 through J4,

connect to analog multiplexer U14 (DG509A), Pins 13, 12, 11
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Transmit: of dc to dc converters U65 through U68 (PS3220P2). Filtering for

The transmit data sign@TXD from U7, Pin 5 connects to this line is provided by 100H inductor L2 and 220 F capacitor

. : 177. With +5 Vdc on the input of one of these circuits, the output
the input of Inverter U103C, Pin 5 (74HCO04D). The output oF
U103C, Pin 6 connects to U1, Pins 1 (D1) and 3 (D2). When tg 150 Vdc. UB5 generates the CHN1_HV and CH1_LV. U66

transmit enable signdDEN is generated by U7, Pin 6 and app“edgenerates the CHN2_HV and CHN2_LV. U67 generates the

: . : : HN3_HV and CHN3_LV. U68 generates the CHN4_HV and
to U1, Pin 1q/TE) then transmit data is transmitted on both GSC,C - o - . : . —= :
lines(GSC_HI_1 and GSC_HI_2) CHNA4_LV. Filtering for these lines is provided by 0.33 F capaci-

tors C173 through C176 respectively. These outputs (150 Vdc)
provide a high voltage potential used by the constant dc current
generators (Refer to Schematic Diagram, Sheet 3).

The tone level and VOX threshold level for each audio channel
is set by U7 through EEPOT's connected in the audio circuiff ONSTANT DC CURRENT GENERATOR
(refer to Schematic Diagram, Sheets 6-9). These pots are selected o
by the EEPOT SELECT circuit which consists of inverting ~ The DC Current Generator circuit is a programmable DC
flip-flop circuit U20 (74HC573) anMOR gate U21A (74C02D). current source that applies a selected current level through a
The EEPOT selection information provided by U7 is read frontransistor circuit and polarity selector switch and through a chan-
the D(7:0) data/message bus by U20 when address decoder Wg}line to the conventional base station . These selectable current
generates £EPOT signal applied to U21A, Pin 2 andwR  levels are 2.5 mA, 6 mA, 11 mA or 0 mA. These current levels
signal is applied to U21A, Pin 3 by microcontroller U7. The@r€ commonly used for control and operation of conventional
EEPOT select signal can B&1-POT throughTX4_POT or ~ emote repeater stations. Microcontroller U7 in the control circuit
RX1_POT throughRX4_POT. The selected pot can then be Provides control commands through the D(7:0) bus to set the

increased or decreased/BYDT _INC or POT_U/D signals from amount of current from the DC current source and to set the
U7, Pins 19 and 23 respectively. h polarity switching relay so that the current is applied with the

appropriate polarity to the channel line.

EEPOT Gain Set

DC TO DC CONVERSION There are four (4) identical Constant DC Current Generator

circuits on each conventional interface board. Each circuit corre-
The external +5 Vdc input to the Conventional Interface Boargponds to a conventional base station. These circuits are controlled
also connects through 2 amp fuse F20, connected between fgge3s-state, inverting, flip-Flops U33 and U44 (74HC564DQ).
holders XF7 and XF8, to the positive input terminals (Pin 1, +Vinfiip-flop U33 controls the circuits for conventional base station
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Figure 4 - Constant DC Current Generation

channels 1 and 2. Flip-Flop U44 controls the circuits for conactivates. The CH#_HV on Pin 13 connects through the switch
ventional base station channels 3 and 4. The selection of URBPin 9 connected to the CH# (-) side of the channel line. The
or U44 is accomplished throutfOR gates U21C and U21D collectors of the associated transistor circuits connect through
(74HC02D). When théWR and the/DCCH1-2 inputs to  Pin 4, through Pin 8 to the CHN# (+) side of the channel line.

U21C go low, U33 is selected to control the current generatdrhis allows a negative current signal to be sent to the conven-
circuit for channels 1 and 2. tional station.

When thdWR and the DCCH3-4 inputs to U21D go low,
U44 is selected to control the current generator circuit f
channels 3 and 4.

of ONE GENERATION

The tone generation circuits consist of programmable inter-

When an input (D0-D7) to U33/U44 is low (logical 0) andval timers and a switched capacitor low-pass filter (Refer to
the clock input goes high, the output goes high, or when tr&chematic Diagram, Sheet 2). The microcontroller U7 sets up
input is high (logical 1) and the clock goes high, the output goghe timer, through data bus D(7:0), so that the timer U28/U36
low. The output connects to the cathode of an opto coupler (e(§2C54) generates the appropriate tone to be applied to the
U40 (DS1766P1), Pin 2 (refer to Figure 4). With this input tcaudio channel through the low-pass filter U29/U37/U38/U39
U40 going low the internal LED turns on and the transisto(DS3125P1, MF6) which passes the tone. The timer also pro-
conducts. The amount of conduction is determined by théides clocking information to the filter for a clock reference
resistor in the collector circuit (R98). This resistor determineghich is 100 times the tone frequency. A clock reference is
the selected current level (2.5 mA) by determining the bias ameeded by the filter for square wave to sine wave conversion.
the base of transistors Q23 and Q2. The emitter of the opto
coupler transistor connects to the CHN1-LV. The voltage corAMPLITUDE CONTROL
nected to the collector circuit of the transistor is derived from
the CHN1-HV generated by the DC to DC converter U65 (150 The amplitude of the tone from the output of the low-pass
Vdc). The conduction of the internal transistor of the optdilter (U29, Pin 3) is applied to the non-attached amplifier stage
coupler controls the conduction of transistors Q23 and Q2. lgcated within the MF6 filter. Secure-it, Function and Hold
this case resistor R98 in the collector of U40 causes 2.5 mAf@ne level differences are achieved by changing the feedback
flow through Q2, through polarity selector relay K1 andresistance of the amplifier stage. Analog switches U30 and U31
through the channel lif@HN1 (+) or CHN1 (-). (4066BM) switch 49.9K ohms in parallel with 1.5 meg ohms
pfor the Secure-it Tone and 178k ohms in parallel with 1.5 meg

Each opto coupler is selected by an output of flip-flo . . .
U33/U44 going low. The collector resistors of each opto cou2™ for the Function Tone. The 1.5 meg ohm is used by itself

pler in a generator circuit are in parallel. Opto Coupler U40 i_gor Hold Tone. The tone is added to the outgoing audio signal

selected by U33 for 2.5 mA . Opto Coupler U41 is selected fdp @ summing circu_it. The microcontroller §ets the level (speci-
6 mA and U42 is selectddr 11 mA. None of the first three fied by the Secure-it Tone level) of the Keying Tone by EEPOTS

opto couplers are selected for 0 mA. This makes the inputs H)?l U85, Usé gnd Uss .(X9503S)' These pots setthe tone level

3-inputNAND gate U32A (74HC10D) high (logical 1) and the Prior to the audio summing stage.

output low to select opto Coupler U43. Opto Coupler U43 has The audio tone going to the conventional base station

no collector resistor and pulls the bias voltage to Q23 lowonnects to a line coupling transformer (e.g. T2) through a 600

enough to stop any conduction of current. ohm resistor. Surge protection is provided for the T2 circuit by
Overvoltage protection is provided for the base circuit of€"€r diodes VR9 and VR10. The audio can be monitored at

transistors Q23 and Q2 by zener diode VR1. Zener diode V gst point TP4. The audio out channel lines are fuse protected
regulates HV to approximately 20 Vdc which is used by U4@Y fuses F1 and F2.

and U43. Additional filtering is provided by 1@ capacitor
C178.

The polarity switch K1/K2/K3 or K4 (LM44B00) deter-
mines in which side of the channel line the current flows (refe\?
to Figure 5). Normally the CHN#_HV connects to K#, Pin 13
through the switch, to Pin 11 connected to the CH# (+) side
the line. The collectors of the associated transistor circui
connect to Pin 4, through the switch to Pin 6 connected to t
CH# (-) side of the line. This condition allows a positive current  The CI supports 2-wire (simplex) and 4-wire (full duplex)
signal to be sent to the conventional station. When a signal frochannel lines to the conventional base station. Microcontroller
microcontroller U7 through the D(7:0) bus to U33/U44 cause87 sends command signals (€§IN1_SPLX) using flip-flop
the transistor connected to K#, Pin 16 to conduct the switdd22 to select either the 2-wire or the 4-wire operating mode.

The audio coming from the conventional base station con-
nects to the CI board through line coupling transformer T3
when operation is in a 4-wire, full duplex operating mode.
urge protection is provided for the T3 circuit by zener diodes
R11 and VR12. The channel line is fuse protected by fuses
f3 and F4. When in the 2-wire operating mode, the audio from

e conventional base station comes in through coupling trans-
Qrmer T2.
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While operating in the 4-wire mode, U7 may be progrmmed ttonal amplifier U69A (DS3070P3) and summed with a control
bridge the line. This is accomplished by activating theione at operational amplifier U69D, Pin 13 before being sent
LOAD_DIS[1] signal from flip-flop U23. Th&€HN1_SPLX  out over the appropriate conventional channel line with unity
andLOAD_DISJ[1] signals connect to SPDT analog switchesgain. Audio coming from the base station is passed directly to
U9A and U9B (MAX333) respectively. When U9A is activatedthe VMIM with unity gain. The audio level from the conven-
the system operates in the 2-wire mode. When U9B is activatéidnal base station is adjusted through EEPOT U72 and is
system operates with the 4-wire input load (600 otipiS}  applied to the input of operational amplifier U70A. The output
ABLED . Analog switch U9B allows the ClI board to bridge theof U70A is rectified through diodes D6, D7 and D8 then applied
line in 4-wire operation by removing the 600 ohm terminatiorio the input of a VOX circuit. The VOX detects audio and signals
making it a high impedance input. the microcontroller that audio is present.

The CHN#_SPLX signal is generated through flip-flop
circuit U22 (74HC374). Flip-flop U22 is clocked by a
/PERSNL and @WR signal on the inputs &fOR gate U21B L o
(74HC02D) (see Schematic Diagram, sheet 1). The output of The VOX circuit, is a comparator circuit that compares the

U21B connects to the clock input, Pin 11, of U22 V\/her{ectified audio from the diode circuit to the sum of a VOX
clocked, U22 takes the information from the D(7:0) data bughreshold and the average background noise on the line. This

as generated by U7 and produces the approftidite SPLX circuit consist of operational amplifiers, e.g. U70B, U70C,

signal. ThéPERSNL signal is generated through decoder U2%J7O'I.D (D83070P3). and compargtor U93A (LM339D). If the
(74HC154D). The /WR signal is generated by U7 rectified voice audio exceeds this sum, then the comparator

U93A causes an interrupt logic to signal microcontroller U7
TheCOR_SEL#signal is also generated by U22 the samehat the channel has been keyed. This interrupt signal passes

way theCH#_SPLX signal is generated. TIBOR_SEL will through analog switch U9C (MAX333) to the base of transistor

be covered later in this text. Q18 causing Q18 to conduct and turn LED CR5 on. LED CR5

The LOAD_DIS[#] is selected by U7 through the D(7:0) indicates VOX'trip" for the channel. (The analog switch U9C

data bus and latch U23 (74HC573). Latch U23 is enabled b lows use of &arrierOperateckelay(COR) instead of VOX

: . circuitry.) The signal then goes through inverter U75B
/CH_LOAD and a/WR signal on the inputs dIOR gate . .
U98B. The output of U9SBgconnects to Ug?:, PirILEN%he (74HC14D) to flip-flop U6B and through inverter U75A to

. . flip-flop UBA. The outputs of UBA (Pin 0X1_U (Unkey))
/CH_LOAD signal is generated by decoder U27. and UBB (Pin YOX1_K (Key)) go to the inputs MOR gate
Audio the VMIM

coming from (e.g. US34A (refer to Schematic Diagram, Sheet 1). The output of
AUDIO_IN_H1/AUDIO_IN_L1) is buffered through opera- U34A goes to an input &ND gate ULOAAND gate U10A

VOX CIRCUIT

LM44B8Q0

S} §——CHN #H)
} 4
U & }—@——— CHN#(=]
L A COLLECTORS OF
CHN # -HY E 4 TRANSISTORS
Y hd CIRCUIT

Voo

U2/ 34
Q3/Q7

Figure 5 - Polarity Switch

applies the interrupf/INTO (VOX)) to Pin 16 of U7 (P3.2). BASIC INPUTS

Microcontroller U7 then reads P5.4/5/6/7 to see which channel

generated the interrupt. In this case P5.4 would be low indicating The user configured Basic Inputs (8) to the Cl board is through
channel 1. Then U7 would read PRMDX STATUS) to see  opto couplers U59A-D and opto coupler U60AIDO66-004)
whether channel 1 is indicating"KEY" (P5.0=Low) or an  (refer to Schematic Diagram, Sheet 4). These inputs
"UNKEY" (P5.0=High). (OPT_IN_A1-A8 andOPT_IN_B1-B8 come from the back-

A similar interrupt occurs when the voice audio stops. WheR!ane connector J2 (Bottom) (refer to Schematic Diagram, Sheet

the audio stops the rectified audio falls off. When the audio falld) The inputsOPT_IN_A1 throughOPT_IN_A8 connect di-
off the microcontroller is again interrupted. Microcontroller U7"€ctly to the cathodg) of the coupler. The inpuGPT_IN_B1

determines that the channel has been unkeyed using Pins 17, B§UghOPT_IN_B8 connect through a 4.7k ohm resistor to the

21, 22, 38, 39, 40 and 49 of U7. LED anodeA) of the coupler. The emitter of each opto coupler
connects to ground. The collector connects to Vcc through a 10k
The VOX circuit for channel 1 is cleared by YéT1_CLR  ohm resistor. The collector also connects to an input of buffer line
signal generated by U7, Pin 8. This signal connects to U6B, Pétiver U58 (74HC240D). U58 is enabled /D and/IO__ EN
13(*CLR). signals on the inputs 6fR gate U19A. When U58 is enabled any
signal on the input is imposed on the D(7:0) bus. Opto Couplers
CARRIER OPERATED RELAY 5-8 can be configured for use as COR inputs instead of using VOX.
A Carrier OperatedRelay (COR) may be used to interrupt BASIC OUTPUTS
the microprocessor and key/unkey the transmitter. In the case of
channel 1, opto coupler U60D (see Schematic Diagram, Sheet 4) the yser configured Basic Outputs (8) from the CI board are
causes th€OR_IN[1] line to go low as the result of an externally provided through switching relays K5 through K12 (LM44B00).
applied DC voltage on the anode and cathodeCIBi_IN[1]  These circuits are controlled by octal, three state, D, flip-flop U1
signal is connected to analog switch U9C, Pin 12. (74HC374D) and transistor circuits Q10 through Q17. Flip-flop
Flip-flop circuit U22 is enabled by/2ERSNL and aWR ~ U61 is enabled by AVR and a/lO_EN signal on the input to
signal on the inputs tdIOR gate U21B. ThéWR signal is NOR gate U98A. The output of U98A connects to the clock input
generated by U7 and theERSNL Signa' is generated by u27. Pin 11,CLK of U61. When U61 is ClOCked, the information on
From the information on D(7:0), Flip-Flop U22 causes theheD inputs from the D(7:0) bus will be placed on@eutputs.
COR_SEL[1] line to go low activating analog switch U9. When When a high (logical 1) is on the base of a transistor circuit, the
in this state, th€OR_IN[1] signal is used to determine conven-associated switch activates and closes switch contacts between
tional channel activity instead of the VOX circuit. With Pin4and Pin 8 (e.RLY A1 andRLY B1). TheseRLY outputs
COR_IN[1] low and U9 activated, a low is applied to the inputare located on backplane connecidrandJ2 (refer to Schematic
of transistor Q18 through 100k ohm resistor R157. Transistor Qfagram, Sheet 5).
and VOX Interrupt indicator CR5 tur@FF. A high input on
U75B, Pin 3 causes a high on the clock input to flip-flop UBA. LED IDENTIFICATION
This causes the output on U6A, Pin 5 to go high. This high is now

on the VOX detection circullOR gate U34A, the output of CR1 oV
which is monitored bAND gate U10A to generate the interrupt. CR2 +12v
CR3 -12v
NOTE CR4 -5V
If the COR option is not selected, the corresponding CR5 VOX or COR activated (Channel 1)
optocoupler in U60 will be available as a standard input. CR6 VOX or COR activated (Channel 2)
CR7 VOX or COR activated (Channel 3)
RX DISABLE CR8 VOX or COR activated (Channel 4)
CR9 WATCHDOG ENABLE
An externalRX DISABLE is provided by opto- coupler CR10 RUN/RESET

U94A (IL066-004). The collector of U94A connects to the base
of transistor Q18 and the emitter connects to ground. The anode
of the internal LED connects through 4.7k ohm resistor R1 to
external voltag®ext. Vext is comes from J1, Pin 28C. When the
RX_DIS1signal from J1, Pin 24C goes low, the opto coupler turns
ON pulling the base of Q18 to ground. This disables the selected
receiver by not allowing an interupt to be genrerated for that
particular audio channel. LED CR5 will not come on either.
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SET UP MONITOR MODULE (MOM) QUICK REFERENCE TO QUICK CHECKS
Conventional Interface Board DIP switch SW2 is normally set  Consult theMO nitor M odule(MOM) users manual to SeE TROQ BLESHOOTING SYMPTOMS CONDITION TO CHECK
at system assembly and should not need changing. If, howev@gtentiometer settings f/OX_TRIP level and Tone Signaling (Conventional Interface Board) 1. |Callindicator (CR5 - CR8Fheck appropriate Test Point for
there is a need to check the switch positions, DIP switch bigVvels (if tone control) at the MOM PC. The MOM PC is also not turned ON with|audio from conventional Statign.
definitions are as follows: used to select which function tone frequency or DC control current  IMPORTANT TEST POINTS incoming conventional _ )
level should be used by the CI board for each of the various station call. If no audio check cabling (chegk
B|t 1 - S|te Number (posmoﬁ |mp||es S|te 1, Conventiona| Control funCtionS (eg TX frequency, CG MON, VOX/COR se- TP26 - VCC (+5 VdC) 2-wire/4-wire programmlng).
channels 1 through 32; positidnimplies Site 2, lection, 2-wire/4-wire programming, bridging (if 4-wire) etc.). TP27 - +12 Vdc Verify COR/VOX programming
conventional channels 33 through 64) These selections must be made prior to system operation. TP28 - -12 Vdc on MOM PC.
Bit2 - Tone/DC (test purposes onyPT USED in normal TP29 - -5 Vvdc 2. | Callindicator (CR5 - CR8Check TP referred to aboveIf
operatiorON=Test ModeOFF=Normal Operation SYSTEM MANAGER TP30 - Ground (GND) ON, but no audio withaudio is there, check appropriate
Bit3 - Default E&M signaling (test purposes only) Test incoming conventional callSITE-IN " TP on trunked audip
Mode IndicatorON = Test Mode OFF=Normal If a call is initiated from a conventional channel while the AUDIO TEST POINTS (TP) card.

_ Operation _ _ channel is included in a console patch/simulselect, the IMC will AV PSS i p If NO - Check cabling betwegn
Bit4 - Watch Dog Timer Enable/Disabl@N=Enabled request a trunked channel for a caller whose LID corresponds to Cl and trunked audio card(s).
Bits 5 - Channel Group (Bit 5 is tHdost Significant Bit  the channel number defined by bits 1 and 5-8 of DIP switch SW2 | Audio From Trunked Audio Card| TP1] TPJ0 TP11 TP[16 If YES_Check VMIM Sot

(MSB) on th%C:jb?ar%. This LID W|Ilhbe from 1-64. Theredforet,)the LID | Audio To Conventional Station | TP4 TP7 TPl4 TPLO allocations.
must be defined as a LID in the system manager database or user . . -
_ _ validation must be disabled in theysystem 9 Audio From Cor_lventlonal StationTP3 | TP8 | TP13| TP18§ 3. | No Tx audio from the MSICheck the appropriatéSITE-
Site 1 Site 2 ' To Trunked Audio Card. Il to the convention statiofOUT" TP on the trunked audjo
0 = invalid 0 = invalid card:
g = gﬂn g’ - ?2 % = (éun :4311 . 191 _ _ switches. Reset audio card.
1= Chﬂ 13- 16 4= Chrrl 45 - 48 Before the Conventional Interface can be tested, the CIAmust  1- 1%23?)( Voltage LED's andestPoints (TP) (If fail, check If YES. Check"Audio Erom
5=Chn 17 - 20 5= Chn 49 - 52 be set up correc.tly (refer to the precedsigr UP section). To : Trunked Audio Card" test poin
6 = Chn 21 - 24 6 =Chn 53 -56 test thle (f:orl\éentlonal Ir;terfallceh, a m(:dul? mtustthbe deflnelzd on the . Check to see iRUN LED is on (if off check for bent pins (TPL/TP10/TP11 /TP16).
7 = Chn 25 - 28 7 =Chn 57 - 60 console for the conventional channe (refer to the console opera- on EPROM U13). If NO audio at the appropridte
8 = Chn 29 - 32 8=Chn6l-64 tor's manual for instructions). Select the conventional module and .
. . . . - . . TP-Check CI to audio card
> 8 =invalid > 8 =invalid make sure the correct transmit and receive frequencies are se- cable.
lected. Transmit from the console and verify that the conventional _
NOTES: station keys up and audio is heard on a conventional radio pro- CAUTION If YES— Check for "Audio To
. L grammed to receive on the station transmit frequency. OBSFRVE PRECAUTIONS Conventional station” test poin
1. Position 0 or OFF corresponds to the switch in |the FOR HANDLING (TP4/TP7/ TP14/TP19).
downward position and position 1 or ON correspods ey 4 conventional radio which is programmed to transmit on e e If NO audio at the approprigte
to the switch in the upward position. the conventional station receiver frequency with proper Channel DEVICES TP- Bad Cl card.
i , i ) ) Guard. Verify that audio is heard on the selected speaker if the If YES_ Check cable from Cl
2. The polarity of the lines carrying audio and DC signals - ., responding conventional channel module is selected at the to conventional base station.
to the conventional station on channel 2 (CHN2_Hland  ;onsqe or on the unselected speaker if the conventional channel _
CHN2_L) is reversed fanitial-revision Cl boards. module is unselected Check Tone/DC programming
This will only affect the operation @C-controlled ' on MOM PC.
stations It is most easily corrected by swapping fhe  peger (o the following ROUBLESHOOTING section if the Check receive and transmit
connectlr?ns atb':he punr::h-bllock. Future revisions Will 10 e test is not successful. frequency selections.
correct the problem at the CI. Check tone levels and
frequencies if tone controlled.
Verify that tone signaling is
turned OFF on the VMIM if tone
controlled.
Verify function Tone/DC contrql
current programming.
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CONVENTIONAL INTERFACE BOARD SYMBOL | PART NO. DESCRIPTION SYMBOL | PART NO. DESCRIPTION SYMBOL| PART NO. DESCRIPTION
19D903324P1
Issue 2 c113 19A705205P7 Tantalum: 10 pF, 25 VDCW;simto Sprague293D. | | | | ... FUSES - ---------- ilS 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w.
thru thru
C115 F1 19A702169P3 Enclosed Fuse Link: 0.375 amp. R17
SYMBOL | PART NO. DESCRIPTION C116 19A702052P14 | Ceramic: 0.01 uF +10%, 50 VDCW. thru R18 19A702931P393 | Metal film: 90.9K ohms 1%, 200 VDCW, 1/8 w.
thru F16 R19 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w.
CONVENTIONAL INTERFACE BOARD C118 F17 19A134961P20 Fuse: 2 amp @ 250V, slow blow. and
344A3535G1 c119 19A702052P5 Ceramic: 1000 pF +10%, 50 VDCW. F18 19A134961P10 | Cartridge: 1/2 amp @ 250 volts; sim to Littlefuse R20
and .500. ilm: 9 .
_________ CAPACITORS. - - -« - and zrig 213 R21 19A702931P368 | Metal film: 49.9K ohms +1%, 200 VDCW, 1/8 w.
19AT02052P14 - § R22 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w.
c1 19A705205P19 | Tantalum: 2.2 UF £20%, 10 VDCW. tchﬁl Ceramic: 0.01 pF +10%, 50 VDCW. F20 19A134961P20 | Fuse: 2 amp @ 250V, slow blow. t;:;i
c2 19A702061P33 Ceramic: 27 pF +5%, 50 VDCW, and temp coef 0 30 Cc123 §
and PPMIPC ) R25 19A702931P368 | Metal film: 49.9K ohms 1%, 200 VDCW, 1/8 w.
c3 ’ C124 19A702052P5 Ceramic: 1000 pF £10%,50vDCW. | | L. IACKS - ---mmmmmm- thru
) c125 19A702052P14 | Ceramic: 0.01yF +10%, 50 VDCW. R27
ca 19A702052P26 | Ceramic: 0.1 pF +10%, 50 VDCW. ' . i .
i Hl 0 thru J1 19B801587P4 Cor]npctor, DIN: 96 male contacts, right angle mount: R28 19A702931P176 | Metal film: 604 ohms 1%, 200 VDCW, 1/8 w.
C128 ing; sim to AMP 532505-1.
c7 ; and R29 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w.
cs 19A702061P69 | Ceramic: 220 pF 5%, 50 VDCW, temp aC:(fg 344A4010P2 Polyester: 2 uF £10%, 200 VDCW. I tl:;lé
coef 0 30 PPM/°C. C130 ) I
J3 344A3288P3 Modular jack: 6-position; sim to AMP 555163-1. R39 19B800607P474 | Metal film: 470K ohms +5%, 1/8 w.
c10 19A702052P14 | Ceramic: 0.01 uF +10%, 50 VDCW. c131 19A702052P14 | Ceramic: 0.01 uF +10%, 50 VDCW. thru thru ’
c11 19A702052P26 | Ceramic: 0.1 yF +10%, 50 VDCW. c132 344A4010P2 Polyester: 2 yF +10%, 200 VDCW. J6 R42
g”ldz c133 19A702052P14 | Ceramic: 0.01 pF £10%, 50 VDCW. R43 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w.
ic: A702931P368 ilm: 49, +1%, 18 w.
ci5 19A702052P26 | Ceramic: 0.1 iF +10%, 50 VDCW. 5:34 19A702052P22 | Ceramic: 0.047 pF +10%,50vDCW. | | | | ... RELAYS - --cn-mnne- E‘rl: 19 Metal film: 49.9K ohms +1%, 200 VDCW, 1/8 w.
and
c16 C136 K1 19B235621P1 | RELAY: 2 form C, 5VDC operating sim to General R51
. i X 19A702931P360 ilm: 41. +1%, DCW, 1/8 w.
cis 19A702061P69 | Ceramic: 220 pF 5%, 50 VDCW, temp coef tchif 19A705205P111 | Tantalum: 47 uF; 10 WVDC; sim to Sprague 293D qu Inst. HGZMZ-CO5. 555 Metal film: 41.2K ohms +1%, 200 V! W
and 0+30 PPM/°C. C139 R55
c19
: simtoSprague2930 | | | e INDUCTORS - - - - - - - - - - 00607P103 flm: 9 !
c20 10A702052P14 | Ceramic: 0.01 uF £10%, 50 VDCW. ;1:.30 19A705205P5 Tantalum: 6.8 pF, 10 VDCW; sim to Sprague 293D R56 1988 Metal film: 10K ohms +5%, 1/8 w.
ilm: 0/
thru e L2 19A149806P2 Reactor: 100 jH @ 2.1 amp £10%. R57 19B800607P105 | Metal film: 1M ohms +5%, 1/8 w.
c22 - . and R58 19A702931P176 | Metal film: 604 ohms +1%, 200 VDCW, 1/8 w.
c23 19A703314P2 | Tantalum: 220 pF; -10+50%, 10 VDCW. Cl43  |19A702061P69 gi’;g‘;%rjﬁg“ 5%, 50 VDCW, temp coef L3 R59 19B800607P103 | Metal film: 10K ohms 5%, 1/8 w.
C24 19A703314P12 | Electrolytic: 100 uF £14%, 25 VDCW. c144 19A705205P7 Tantalum: 10 L. 25 VDCW: sim to Sprague 293D R60 19A702931P425 | Metal film: 178K ohms 1%, 200 VDCW, 1/8 w.
c25 19A702052P26 | Ceramic: 0.1 uF +10%, 50 VDCW. thru ’ ' e e [ e I TRANSISTORS - - - - - - - - - thru
thru C148 R63
c30 C149 19A702052P26 | Ceramic: 0.1 pF +10%, 50 VDCW. Q1L 19A700076P2 | Silicon, NPN: sim to MMBT3904, low profile R64 19B800607P155 | Metal film: 1.5M ohms +5%, 1/8 w.
c31 18A703314P12 | - Electrolytic: 100 UF £14%, 25 VDCW. thru Q2 344A4000P1 Silicon, NPN: sim to MJF47 thru
thru Cc164 N e : , R67
C33 C165 19A702052P5 Ceramic: 1000 pF £10%, 50 VDCW. Q3d 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile. R68 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w.
c34 19A705205P7 | Tantalum: 10 pF, 25 VDCW; sim to Sprague 293D. thru ' %’l thru
) R72
C35 19A702052P14 Ceramic: 0.01 pF +10%, 50 VDCW. C168 - -
o - 5 Q5 344A4000P1 Silicon, NPN: sim to MJFA7. R73 19B800607P334 | Metal film: 330K ohms +5%, 1/8 w.
€169 18A702052P14 | Ceramic: 0.01 F £10%, 50 VDCW. Q6 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile
ces thru HEOT, PR S ' : R74 19B800607P105 | Metal film: 1M ohms +5%, 1/8 w.
c70 19A702052P14 | Ceramic: 0.01 uF £10%, 50 VDCW. c172 Q7 344A4000P1 S':'°°”' NE';' simto mﬁ;gm - R75 10A702931P176 | Metal film: 604 ohms +1%, 200 VDCW, 1/8 w.
1l . Sili , NPN: sim t , ile. )
cersg €173 344A4010P1 Polyester: 0.33 UF +10%, 200 VDCW. Q8 L9A700076P2 ticon simfo owpro R76 19B800607P683 | Metal film: 68K ohms +5%, 1/8 w.
thru Q9 344A4000P1 Silicon, NPN: sim to MJF47. R77 10A702931P176 | Metal film: 604 ohms £1%. 200 VDCW. 1/8
c83 19A702052P26 | Ceramic: 0.1 uF +10%, 50 VDCW. C176 Q10 19A700076P2 | Silicon, NPN: sim to MMBT3904, low profile. etal fim: 604 ohms +1%6, oW
C85 344A4010P2 Polyester: 2 pF +10%, 200 VDCW. c177 19A703314P2 Tantalum: 220 mF, -10+50%, 10 VDCW. thru R7§ 19B800607P683 | Metal film: 68K ohms +5%, 1/8 w.
cs6 19A702052P14 Ceramic: 0.01 UF +10%, 50 VDCW. Chl78 19A705205P7 Tantalum: 10 mF, 25 VDCW; sim to Sprague 293D. Q22 ;n79
) thru *Q23 RYN1216010/1 Silicon, NPN: High voltage.
08d7 19A702052P26 | Ceramic: 0.1 pF +10%, 50 VDCW. cis1 ﬂffu 9 ¢ R80 19A702931P176 | Metal film: 604 ohms %1%, 200 VDCW, 1/8 w.
an
c8s C182  |19A702052P34 | Ceramic: 0.1 pF +10%, 25 VDCW. *Q26 Egdl
. thru 27 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile.
C89 19A702052P5 Ceramic: 1000 pF +10%, 50 VDCW. c185 Q P R82 19B800607P683 | Metal film: 68K ohms +5%, 1/8 w.
C90 19A702052P14 | Ceramic: 0.01 uF +10%, 50 VDCW. C186 19A702052P14 | Ceramic: 0.01 uF +10%, 50 VDCW. R83 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w.
co1 19A702052P30 | Ceramic: .022)F +10%, 50 VDCW. thru thru
) c2 | | RESISTORS - - - - - - - - - - R86
Cc92 19A705205P7 Tantalum: 10 pF, 25 VDCW; sim to Sprague 293D. 19A702931P273 8
. . - 9
co3 19A702052P14 | Ceramic: 0.01 uF +10%, 50 VDCW. $203 |19AT02052P3 | Ceramic: 470 pF £10%, 50 VDCW. R1 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w. e Metal ilm: 5620 ohms 1%, 200 VDCW,1/8 w.
and thru
con C206 R4 R90
R91 19A702931P233 flm: +1%, 200 VDCW, 1/8 w.
cos 19A702052P22 | Ceramic: 0.047 yF #10%,50v0cw. V| | .. DIODES -~ R5 19B800607P332 | Metal film: 3.3K ohms +5%, 1/8 w. e Metal film: 2150 ohms +1%
C96 19A705205P111 | Tantalum: 47 pF, 10 WVDC; sim to Sprague 293D. 55050 LED: & R6 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. R94
Cc97 19A705205P5 Tantalum: 6.8 pF, 10 VDCW; sim to Sprague 293D. CR1 19A70 - reen. R7 19A702931P230 | Metal film: 2000 ohms +1%, 200 VDCW, 1/8 w. R95 19A702931P201 | Metal film: 1000 ohms +1%, 200 VDCW,1/8 w.
H thru i
cos 19A702052P30 | Ceramic: .022 uF +10%, 50 VDCW. CR10 R8 19A702931P176 | Metal film: 604 ohms +1%, 200 VDCW, 1/8 w. R g‘;
. - and
g#ltj)o 19A702052P26 Ceramic: 0.1 pF +10%, 50 VDCW. Eiu 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. RO R99 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w.
c104 D4 R10 19B800607P105 | Metal film: 1M ohms 5%, 1/8 w. ET(J)G
ic: li : ,35VIP ilm: )
C105 19A702052P30 Ceramic: .022 pF +10%, 50 VDCW. ;)fu 19A700155P2 Silicon, fwd current: 100 mA, 35 Rl(;l_ 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. R107 19A702931P230 | Metal film: 2000 ohms +1%, 200 VDCW,1/8 w.
c107 19A702052P26 | Ceramic: 0.1 yF +10%, 50 VDCW. D48 an and
thru R12 R108
€109 R1d3 19A702931P176 | Metal film: 604 ohms +1%, 200 VDCW, 1/8 w. R109 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w.
c110 19A702052P30 | Ceramic: .022 uF +10%, 50 VDCW. E”l 7 and
c112 19A702052P26 | Ceramic: 0.1 pF £10%, 50 VDCW. R110
R111 19A702931P176 | Metal film: 604 ohms +1%, 200 VDCW, 1/8 w.
* COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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SYMBOL| PART NO. DESCRIPTION SYMBOL| PART NO. DESCRIPTION SYMBOL| PART NO. DESCRIPTION SYMBOL| PART NO. DESCRIPTION
R112 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. R188 19A702931P361 | Metal film: 42.2K ohms £1%, 200 VDCW, 1/8 w. R405 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. u27 19A703471P326 | 4 TO 16 Decoder/Demux; sim to 74HC154.
R113 19B800607P105 | Metal film: 1M ohms +5%, 1/8 w. R189 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. 21;‘37 u28 19A149466P301 | CH MOS Programmable Timer, sim to 82C54.
ilm: ) and i i itor; sil -
51114 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. o0 R408 19A702031P281 | Metal film: 6810 ohms £1%, 200 VDCW, 1/8 w. u29 344A3125P1 LI.N.EAR, Filter, Switched .Capacnc-)r, sim IO- MF6-100.
ru ) u30 19A702705P1 Digital: Qaud Analog Switch/Multiplexer; sim to 4066BM
R117 R191 | 19A702931P357 | Metal film: 38.3K ohms £1%, 200 VDCW, 1/8 w. $409 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. and
R118 19B800607P105 | Metal film: 1M ohms £5%, 1/8 w. thru ru usL
R119  [19B800607P103 | Metal film: 10K ohms 5%, 1/8 w. R193 ) Rall us2 19A703483P306 | Triple 3-Input NAND Gate; sim to 74HC10.
::;;6 R194 19B800607P334 | Metal film: 330K ohms +5%, 1/8 w. R412 19A702931P281 | Metal film: 6810 ohms +1%, 200 VDCW, 1/8 w. U33 19A704380P315 | Octal 3-State Inverting F-F; sim to 74HC564.
o LOAT02931P301 EZII:SS 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. 511413 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. u34 19A703483P101 | Digital: CMOS Quad 2-Input NOR Gate; sim to 74HC02.
. .
e Metal film: 10K ohms +1%, 200 VDCW, 1/8 w. R201 RA15 uss 19A149466P301 | CH MOS Programmable Timer, sim to 82C54.
and
R130 R203 19A702931P330 | Metal film: 20K ohms 1%, 200 VDCW, 1/8 w. R416 19A702931P281 | Metal film: 6810 ohms +1%, 200 VDCW, 1/8 w. U36
ilm: thru "
R131 19A702931P357 | Metal film: 38.3K ohms 1%, 200 VDCW, 1/8 w. s R417 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. u37? 344A3125P1 LINEAR, Filter, Switched Capacitor; sim to MF6-100.
R132 19B800607P334 | Metal film: 330K ohms +5%, 1/8 w. R206 19B500607P104 thru thru
o )
R133 19B800607P103 | Metal film: 10K ohms 5%, 1/8 w. thu Metal film: 100K ohms 5%, 1/8 w. R419 U39
and R208 R421 19A702931P393 | Metal film: 90.9K ohms +1%, 200 VDCW, 1/8 w. u40 19A701766P1 Coupler, optoelectronic.
R134 thru thru
R135 19BBO0B0TPA72 | Metal fim: 4.7K ohms £6%. 1/8 w R209 19B800607P223 | Metal film: 22K ohms +5%, 1/8 w. R424 u42
- =970 . thru _—
R136  |19A702931P361 | Metal film: 42.2K ohms +1%, 200 VDCW, 1/8 w. R211 R425 | 19A702931P176 | Metal fim: 604 ohms +1%, 200 VDCW, 1/8 w. U43 RYR353608/1 | Optocoupler.
R137  |19A702931P330 | Metal film: 20K ohms 1%, 200 VDCW, 1/8 w. R212 | 19B800GO7P184 | Metal film: 180K ohms 5%, 1/8 w. a4 19A704380P315 | Octal 3-State Inverting F-F; sim to 74HC564.
R138 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w. E‘;‘i . SWITCHES u4s RYR353608/1 Optocoupler.
ey R r | =-=--------SWITCHES --------- u46 19A701766P1 Coupler, optoelectronic.
R139 | 19B800607P104 | Metal film: 100K ohms £5%, 1/8 w. R215 | 19B800607P154 | Metal film: 150K ohms 5%, 1/8 w. thru
R140 19B800607P223 | Metal film: 22K ohms +5%, 1/8 w. thru swi 19A149923P1 Push; sim to ITT SCHADOW KSAIV311. u48
R141 19B800607P184 | Metal film: 180K ohms +5%, 1/8 w. R220 SW2 19A149955P1 Rocker switch. *U49 RYR353608/1 Optocoupler.
R142 19B800607P154 | Metal film: 150K ohms £5%, 1/8 w. f:ffl 19B800607P332 | Metal film: 3.3K ohms £5%, 1/8 w. Us50 19A701766P1 | Coupler, optoelectronic.
and thru
R143 R223 us2
s TRANSFORMERS --------
R144  |19B800607P332 | Metal film: 3.3K ohms £5%, 1/8 w. 5}?5“ 19B800607P104 | Metal film: 100K ohms 5%, 1/8 w. *U53 RYR353608/1 | Optocoupler.
R145 19B800607P104 | Metal film: 100K ohms +5%, 1/8 w. R235 T1 344A3106P1 Audio Frequency. us54 19A701766P1 Coupler, optoelectronic.
R146  |19B8006O7P472 | Metal film: 4.7K ohms 5%, 1/8 w. R236 | 19B800607P333 | Metal film: 33K ohms +5%, 1/8 w. tThlr; thth
Him: th
R147 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. R;‘;B us7 19A116704P102 | Quad DTL Line Receiver.
R148 19B800607P334 | Metal film: 330K ohms 5%, 1/8 w. ine Dri s
’ S us8 19A703471P325 | Octal Buffers And Line Drivers w/3-State Outputs; sim to
R239 19A702931P430 : +19 . '
R149 19B800607P104 | Metal film: 100K ohms +5%, 1/8 w, I~ Metal film: 200K ohms £1%, 200 VDCW, 1/8w. | | l..... TEST POINTS - - === == -~ 74HC240.
g”ldso R250 TP1 19A701622P1 Cotter pin. Us9 344A3071P1 Optocoupler, Photo Darlington.
R251 19B800607P474 flm: o thru and
RI51 | 19B800607P333 | Metal film: 33K ohms +5%, 1/8 w. thra Metal fim: 470K ohms £5%, 1/8 P4 u6o
R152 19A702931P430 | Metal film: 200K ohms +1%, 200 VDCW, 1/8 w. R253 7 19A701622P1 Cotter pin. usl 19A704380P112 | Digital: CMOS Octal Tri-State Data Flip-Flop; sim to
21124 R254 | 19A702931P176 | Metal film: 604 ohms 1%, 200 VDCW, 1/8 w. thru 74HC374.
thru TP14 u62 19A134718P2 Linear: -12 Volt Regulator; sim to pA7912U.
Zlnldss 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. R263 TP16 19A701622P1 Cotter pin. ue63 19A134718P1 Linear: -5 Volt Regulator; sim to pA7905U.
R156 51354 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w. tTth,lig ue4 19A134717P2 Linear: 12 Volt Regulator: sim to MC7812CT.
o ues 344A3220P2 DC-DC Converter, 5Vin, 150Vout; sim to ERG E505-
R157 19B800607P104 | Metal film: 100K ohms +5%, 1/8 w. R270 TP21 19A701622P1 Cotter pin. thru 15150,
R158 19A702931P430 | Metal film: 200K ohms +1%, 200 VDCW, 1/8 w. R271 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. thru U68
_—— thru TP33
R159 19B800607P474 | Metal film: 470K ohms +5%, 1/8 w. R278 u69 344A3070P3 LINEAR, JFET Input Operational Amp; sim to TLO74.
R160 19A702931P230 im: %,200VDCW, 1/8w. | | oo |renomsamtoion | oot o b INTEGRATED CIRCUITS - - - - - - - and
Metal film: 2000 ohms #1%, 200 VDCW, 1/8 w. R279 19A702931P176 | Metal fim: 604 ohms £19, 200 VDCW, 1/8 w. INTEGRATED CIRCUITS o
R161 19A702931P176 | Metal film: 604 ohms +1%, 200 VDCW, 1/8 w. thru . )
and R294 U1 19A149953P202 | TRANSCEIVER; 4-Channel, simto TISN75ALS057. u71 19A705180P101 | Digital Controlled Potentiometer, 50K ohms.
i ital. .+ i and
R162 . R295 19A702931P266 | Metal film: 4750 ohms +1%, 200 VDCW, 1/8 w. u2 19A703483P104 | Digital: CMOS Hex Inverter; sim to 74HC04. U72
R163 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w. thru u3 19A703483P306 | Triple 3-Input NAND Gate; sim to 74HC10. U73 19A149446P2 Digital: T itter/Recei im 1o MAX232C.
igital: Iransmitter/Receiver; sim to .
R164 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. R298 us 19A704380P302 | Digital: CMOS Dual Data Flip-Flop; sim to 74HC74. U7 19A704380P302 D_g_t L CMOS Dual Data Flio-Flop: Sim to 74HC74
SR igital: ual Data Flip-Flop; sim to .
R165 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w. R299 19A702931P230 | Metal film: 2000 ohms +1%, 200 VDCW, 1/8 w. u7 19A705982P101 | Microcomputer, CMOS 8-Bit. 9 o p-Flop .
} thru . X L u7s 19A703483P321 | Hex Schmitt Trigger Inverter CMOS; sim to 74HC14.
R166 | 19BB00607P103 | Metal film: 10K ohms +5%, 1/8 w. R302 u8 19A149895P1 | Microprocessor, Supervisory Circuit; sim to MAX691C. u76 19A704380P302 | Digital: CMOS Dual Data Flip-Flop; sim to 74HC74
R167 19A702931P230 | Metal film: 2000 ohms +1%, 200 VDCW, 1/8 w. R303 19A700111P99 Composition: 33K ohms 5%, 2 w. U9 344A3113P101 Analog Switch, Quad SPDT, CMOS; sim to MAX333. u78 344A3070P3 LINEAR, JFET Input Operational Amp: sim to TLO74.
thru thru u10 19A703483P320 | Dual 4-Input Position AND Gates; sim to 74HC21. and ' '
R169 R306 u1L 19A703483P302 | Digital: Quad 2-Input NAND Gate; sim to 74HC00 u79
i - 0, "
:11(170 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. 51307 19A702931P230 | Metal film: 2000 ohms +1%, 200 VDCW, 1/8 w. u12 19A703471P318 | Digital: Octal Tri-State Transceiver/Latch; sim to 74HC573. usL 344A3070P3 LINEAR, JFET Input Operational Amp; sim to TLO74.
R171 > U4 344A3171P1 Multiplexer, Monolitic Analog; sim to DG509A. thru
R311 and us3
R172 | 19A702931P361 | Metal film: 42.2K ohms +1%, 200 VDCW, 1/8 w. R312 | 19B800607P103 | Metal film: 10K ohms £5%, 1/8 w. u1s us4 19A705180P101 | Digital Controlled Potentiometer, 50K ohms.
tF#ZS 19A702931P301 | Metal film: 10K ohms £1%, 200 VDCW, 1/8 w. R313 | 19B800607P1 | Metal film: Jumper. u17 19A704380P302 | Digital: CMOS Dual Data Flip-Flop; sim to 74HC74. E‘g;
R180 ::216 uis 19A703471P308 | Octal Bus Transceiver w/3-State input; sim to 74HC245. U0 10A703483P321 | Hex Schmitt i | rer CMOS: sim to 74HC14,
. . ex Schmitt Trigger Inverter , sim to .
R181 19A702931P361 | Metal film: 42.2K ohms 1%, 200 VDCW, 1/8 w. R317 19B801251P1 Jumper. v19 19A703483P111 " Digital: CMOS Quad -Inpuit OR Gate; sim to 74HC32. U9l 344A3113P101 | Analog Switch gquad SPDT, CMOS; sim to MAX333.
R182 19B800607P103 | Metal fim: 10K oh 9. 18 thru u20 19A703471P318 | Digital: Octal Tri-State Transceiver/Latch; sim to 74HC573. Ugz 19A705981P101 | Hex Schmi T" | YCMOS‘ . 74HC14
letal nim: ohms £ )y W. . . ) .
o o R320 21 19A703483P101 | Digital: CMOS Quad 2-Input NOR Gate; sim to 74HCO2. Uos LoATOa1o5pL L_ex © mmd"cgger ”"Trt?r o LMZ';T;;’
R183 R402 | 19B800607P103 | Metal film: 10K ohms 5%, 1/8 w. u22 19A704380P112 | Digital: CMOS Octal Tri-State Data Flip-Flop; sim to Vot Byt O'"fa" Qlua Photmp;'al_or’ts'm ° -
ocoupler, 010 Darlington.
R184  |19A702931P301 | Metal film: 10K ohms £1%, 200 VDCW, 1/8 w. ;’;%3 7AHC3T74. procoup 9 »
thru u23 19A703471P318 | Digital: Octal Tri-State Transceiver/Latch; sim to 74HC573. uos 19A703483P101 | Digital: CMOS Quad 2-Input NOR Gate; sim to 74HC02.
R187 R404 19A702931P281 | Metal film: 6810 ohms +5%, 200 VDCW, 1/8 w. uzs 19A704380P302 | Digital: CMOS Dual Data Flip-Flop; sim to 74HC74. U103 19A703483P104 | Digital: CMOS Hex Inverter; sim to 74HC04.
u26 19A703952P105 | EEPROM, 2 K x 8, 5 \olts. U104 344A3070P3 LINEAR, JFET Input Operational Amp; sim to TLO74.
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SYMBOL| PART NO. DESCRIPTION
U105 344A3113P101 Switch, Analog, Quad SPDT, CMOS; sim to MAX333.
and
U106
U107 19A704125P1 Linear: Quad Comparator; sim to LM339D.
thru
U109
U110 19A703483P321 | Hex Schmitt Trigger Inverter CMOS; sim to 74HC14.
and
U111
-------- VOLTAGE REGULATORS -------
VR1 19A700083P108 | Silicon, Zener: 15 Volt; sim to BZX84-C15.
VR2 19A700083P110 | Silicon, Zener: 22 Volt; sim to BZX84-C22.
VR3 19A700083P108 | Silicon, Zener: 15 Volt; sim to BZX84-C15.
VR4 19A700083P110 | Silicon, Zener: 22 Volt; sim to BZX84-C22.
VR5 19A700083P108 | Silicon, Zener: 15 Volt; sim to BZX84-C15.
VR6 19A700083P110 | Silicon, Zener: 22 Volt; sim to BZX84-C22.
VR7 19A700083P108 | Silicon, Zener: 15 Volt; sim to BZX84-C15.
VR8 19A700083P110 | Silicon, Zener: 22 Volt; sim to BZX84-C22.
VR9 19A700083P104 | Silicon, Zener: 7 \olt; sim to BZX84-C648.
thru
VR24
---------- FUSE SOCKETS --------
XF1 19A116688P2 CLIP, FUSE: sim to Littlefuse 111501.
thru
XF8
----------- SOCKETS----------
Xu7 344A3339P5 PLCC, SMT: sim to AMP 822070-4.
XU13 19A700156P3 Socket, IC: 28 Pins, Tin Plated.
----------- CRYSTALS ---------
Y1 19A702511G37 Crystal Unit, Quartz: 14.7456 MHz.

PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits
are identified by a "Revision Letter" which is stamped after the model
number of the unit. the revision stamped on the unit includes all previous
revisions. Refer to the Parts List for the descriptions of parts affected by
these revisions.

REV. A - CONVENTIONAL INTERFACE BOARD 19D903324P1
Incorporated in initial shipments.

REV. B - CONVENTIONAL INTERFACE BOARD 19D903324P1
Shorten VOX release time.
R159, R251, R252 AND R253 were 470K ohms
(19B800607P474).

REV. C - CONVENTIONAL INTERFACE BOARD 19D903324P1
Correct low frequency attenuation in audio path from trunked
audio board to conventional station.

C91, C98, C105 and C110 were 0.01pF
(19A702052P14).

REV. D - CONVENTIONAL INTERFACE BOARD 19D903324P1
Correct error in Parts List.
U13 (19A705551P3) blank PROM removed.

REV. E - CONVENTIONAL INTERFACE BOARD 19D903324P1
Correct failures in constant DC current generator.
U43, U45, U49 and U53 were 19A701766P1.
Q23 thru Q26 were 19A705953P1.
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LBI-38774

IC DATA

Triple 3-Input NAND Gate U3
19A703483P306

1A ] UM]VCC
182 n01c
2aa 201y
ZBEa 1[}3c
2c[s wl]3s
2y s s{ ]3A
onp[]? o[ 13y

Quad 2 Input NOR Gate U5, U21, U98

19A703483P101

LOGIC DIAGRAM

Yl

@ »
L U

Y=A+B
A3
o 1C v3
B3
Aa— 5
12 Y4
B4
PIN 14= Ve
PIN 7= GND

FUNCTION TABLE

INPUTE ouTPUT
A B o Y
o] [ H L
L 4 X el
X L X H
X x L H

PIN ASSIGNMENT

YIf]) = 14[] vee
a2 13[1vs
8i[]3 12ipa
vel]a fas
azfls Iofiv3
Bz2lj6 o[les
GND ()7 aflas

FUNCTION DIAGRAM

INPUTS QUTRUT
A a Y
L L H
L H L
H L L
H H L

CMOS dual D Flip-Flop W/Set-Reset U6, U17, U25, U74, U76
19A703483P302

| ]
8 ] 10 il 12 13 14
Ve CLRZ D2 CLK2 PR2 Q2 @2
I 14 13 12 1 | 10 q B
Inputs Qutputs
l—l PH CLR CLK D q [+]
LR PH L H X X H L
> CLK O H L X X L H
D a > CLk T L L x X | H  ne
PR CLR H H 1- H H L
| ? H H 1 L L H
H H L x| oo To
Note: Q0 = the level of Q before the indicated input conditions were established
l I inpitts remue 6 ther mactive (Nighy level, b e presst and shear
CLRI D! CLKI PRI Qi @I GND

Microcontroller U7
19A705982P101

(TOP YIEV)

80C1520B

“P5.0-P57 10-PaT PO0-POT P2

AR

PORT 5 PORT & PORT ¢ PORT 0 PORT 2
DRIVERS DRIVERS DRIVERS DRIVERS DRIVERS

v

RAM PORT 0 FORT 2
ACCESS LATCH LATCH
REGISTER

B
REGISTER

TIRING linsTRUCTIO
connmoy | mecisTeR
— - 1

PROGHAM

ADDRESS
REGISTER

RECEIVE AMSKO-1
FIFo | f-=====
RSTAT

TCOENT

y

PLO-PLY

P3.0-P37
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IC DATA LBI-38774

Supervisory Circuit U8 Two 4-Input AND Gates U10 Octal 3-State Non-Inverting Igaggoléitggsl?)llzs
19A703483P320

EXPANDED LOGIC DIAGRAM

2
DD L1
PIN TDENTIFICATION L E
BLOCK DIAG. FUNCTION TABLE . PIN ASSIGNMENT "
INPUTS OUTPUT 1A ! 14 VCC ouTPuT ERABLE (] 1 209 Yec _j’
A & c o Y 1BE? 13]20 nuiz 19 [ @0 bt T [ |
™ well]s 20z2c CF ER Y 1L W
H H M H ‘c[:‘ 'I\ch p2 ]+ e ] j’ @
L X X x L [: 3 28 D3] s 16 ] a3
10 ) kL nafls 5} ea 5 I~ [ ]
outeur : : : : :: LA ] 9 3 24 st up es " o P o
o6 | 3 150 g6 u l:]‘
X X x i L GhND LY o3 2v oy mpar J—
GHND ] 10 NE LATCH ENABLE [0 s ‘D‘«
| | I~ 15
LOGIC DIAGRAM - by
TOP VIEW 14 FUNCTION TABLE o T
HDOG ouTPUT : — >
1“ INPUTS OUTPUT
‘c 1 Y OUTPUT | LATCH I = es
OWE ENABLE |ENABLE D 1] _j,
— 0 e T L
L H L L —D"—
ZA HO i~ 13 a6
28 — AR :1: 's
2 2 bimh impedance o >
zD [~ a1
LATCH n J
ENABLE .
OUTPUT 1
ENABLE

Quad SPST Analog Switch U9, U105, U106 Quad 2-Input NAND Gates U11

19A703483P302

PIN CONFIGURATION
YCC B4 A4 Y4 B3 A3 Y3

b ~ 20| 1M4
- i: ijE"m EI Ej B E H H H I|4 13 |1z lu 0 |o |8

com [3 11 12| COM4 1 3 2 i E_ I
3 § |
MNC1 F ?‘ rq: 17 | NC4 ‘:

A XTI
v ] maxazza [elv

GND [ =] ne. -
comz[ & B 13 | cOM3 8 9 0 [ 2 i3 4 - :
noz 511 i“_l_ —1 nos H H H H H H | T 1a 5 e T7
mnz [10 _D_ I._d— 1| Nz

SWITCHES ARE SHOWN WITH Al Bi Yl A2 B2 Y2 GND

LOGICAL O INFUT

| .
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LBI-38774 IC DATA

Analog Multiplexer U14, U15 Quad 2-Input OR U19 Octal 3-State D Flip-Flop U22, U61
344A3171P1pm OENTIFCATION TYPICAL OPERATING CIRCIIT 19A703483P111 19A704380P112
Ea PIN CONFIGURATION
T 1 o——s; @ T
sv‘;,\ =] ’ DIFFERENTIAL : zZ:: fa—a DIFFERENTIAL Al ' o 9H B B B E H H H P‘N
- neLos T Fanw aX1an Lo 2 2 =l
8831 . R Wmns_q oureurs H H H H H H Fl B'ID 2] LOCATOR
76 5 3 35 2 T gt G
te " 5 12 o123 14 I5 I8 7 18 19 20
FUNCTIONAL DIAGRAM
o e el 3 . FHHHUHHHOHH
4 o cLook
B ] . T T M LI
g e m— T 8 9 10 _1Il_12 13 14 8
R e K s 1 B H H H H TRUTH TABLE
T 12
a4
DIFFERENTIAL 4 CHANNEL SEQUENTIAL MUX f DEMUX 1" QUTPUT
i. [ i 13 Y4 conTROL| cLock| DaTA | ouTPUT
. " TRUTH TABLE B4 L 1 " "
DIFFERENTIAL 4 CHANNEL MULTIPLEXER A, A, EN ON L T £ L
SWITCH PN 18 =Yg : ; ; Qzu
® ® ] NONE PIN 7 =GKD
o ° ' ' H= HIGH LEVEL, L=LOW LEVEL
X= DON'T CARE
] 1 1 2 T= TRANSITION FROM LOW-TO-HIGH
Z= HiGH IMPEDANGE STATE
1 [} 1 3 Qp=THE LEVEL OF THE QUTPUT BEFORE
. . . . OUTPUT 19 1p 2o =23 3@ 30 40 40 D STEADY STATE INPUT CONDITIONS
CONTROL WERE ESTABLISHED.
Octal 3-State Non-Inverting Bus Transceiver U18 CMOS Octal 3-State Inverting Dual Flip-Flop U20
19
19A703471P308 19A704380P315 w2 o Toa Pt
— T —
PIN ASSIGNMENT
3 12
LOGIC DIAGRAM (POSITION LOGIC) Pl ASSIGAMENT ouTPUT _ Ve o D—o o %‘* .
[ ] p— C
(1) Do g2 19 fy Q0
DIH“Q} _Ct:ll DIRECTIONT Y » 70 vee o1 e o i @
v 3 4 17
ENB QUT, G Allj2 1 IOUTPUT ENABLE G J 0 > oo h"j" =
Al (2} azll3 il P2 g+ "ha e
L1 Ll A3 11182 ' 0 o
5 16
A2 {3) - r’t‘ et a4il s 150ma D6 5[] 04 o] D 0o HFD ]
| L 1 um Ast|s 15fipa D57 up oS —pC
i4) ~d B2 Act]? 141BS DEfl 8 13f] 06
A% _Tl (16) 83 A7l]s 13| B8 D7 (s 2h a7 o 2 D 0o P ® o
5 “~J 11 0 12|87 GND[] 10 1fj cLock =3 C J
Ad l (15) GNDIL] 50 11]IBB
o | B4 s L[>_ Do L
A.’:—LE-LT—| ;
i l {14) BS FUNCTION TABLE FUNCTION TABLE e
A1) I 5 CONTROL INPUTS WRUTS ouTPUT
g 13
i3 DUTRUT OPERATION [l P O Qo [ el
wil ML) BG ENABL E IRECT oM EnaLE | crock | o a ¥ | e
AT {g) L L DA TRANSMITTED FROM H L
1 a2 BUS B TO BUS A L e
3 — B7 i a L H o7 ? . o | L
(2} J L. H DATATRANSMITTED FAOM ~ - ’
B BUS A TO BUS B t L | oharge b c
o ) 88 H % |euses IsoLaton H x x z \ [
% _ {HIGH IMPEDANCE STATE) R~ domtoare e
PI N | O = G ND XEDONT CARE Z = high impedance ourUT |
PIN 20 = Ve EMAELE :{}
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IC DATA

LBI-38774

PIN ASSIGNMENT

ouTPLT

Ensse {
oo
ol ]
[

1
z
3
4

o3 s

oafe

i
5
a

[ N

20 fy Ve
13 fp @0
B ) e
e
%[ o
=T
wlpes
2 as
e o
1 [} LATCHENABLE

FUNCTION TABLE

INFUTS

OUTPUT

OUTPUT
ENABLE

LATCH
EMABLE

q

L

L
L
H

-z
x x - xlo

»®

L
NO
CHARGE
z

X = don't care
Z = high impedance

Octal 3-State Non-Inverting Buffer U23
19A703471P318

D2

EXPANDED LOGIC DIAGRAM

Ds

DS

D5

D7

2
Do —Do—d“
p— LE

3
o1 4D>——qn
p— LE

4
DZ—{ “Sw——t—] D
— LE

5
Do
i LE

13
Mo D

L

p—{ LE

7
Dc < D
p—{ LE

£
Dc 0
p—i LE

9
Do
—tLE

tatch
ENABLI

OUTPUT 1
ENABLE

I R PR R N A R P

>

Q3

o4

a4

=13

A7 NC NC NC Voo WE NG

{TOP VIEW }

1) 1/0;¥gs NC 103 1/041/Q5

CMOS 2K X 8 EEPROM U26
19A703952P102

PIN NAMES

Agrhig
OG-y
Tt

OE

WE
vee

¥gs
NC

ADDRESS INPUTS
DATA INFUTSH{OUTPUTS
CHIP ENABLE

OUTPUT ENABLE
WRITE ENABLE

+ 5V

GROUMD

NO CONNECT

o e T _ |
i YOLTAGE - —
| PP | 104 Tige i
| | SHAPER Vpp
| POWER | (ANALDG) |
UF/IOWE oK X
¥RITE
| s | T | | e PR
| | WRITE ————:>“°"°
#E WR11E TInER I
|| e |
| ! ADDRESS Do-7
RODRESS |::{> LATLAES v
| | L ——_|
I | L]
| [ e —
o (| e N

INDE X
CORNER

Da|
Dz
Dz

Dy
Do
CLKo
NC

4 To 16 Decoder/Demux U27
19A703471P326

INPUTS OUTPUTS
Vee A B C D Gl G2 15 14 13 12 1
24 |23 |22 |21 |20 |19 |1s |1?r |15 |15 |14 13
't st

4

5 |B |? |s |9 |1u|11 |12

5 [ 7 8 9 10 GHND
)

82C54

2?2 1B M 15 K 17 18

| gy N [y N [ g I [y B
OUTO GATE0 GND NC OUT1 GATEI CLK1

[INC
hts
alll
all
N cLkz2
[ ouT2

N GATE2

OuTPUTS
Top View

Programmable Interface Timer U28
19A149466P301

|l ciko
ooob iy COUNTER
'7- Do 8 BUFFER 0 |—— GATE 0
|— outo

| 1

D —— o
WR——

-— CLK1
READ!
WRITE
Ay — | LOGIC

COUNTER,|
1

e CLK2

COUNTER
2 | +—— GATE 2

[—=0uT 2

[e—— GATE 1

Ay —out1

s 4T
CONTROL

WORD
REGISTAR]

INT‘?I$US
=
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LBI-38774

IC DATA

Switch Capacitor Lowpass Filter U29, U37, U38, U39

344A3125P1
FILTER
ouT INVI Vol
]
3 i3 4?
U
NINv2—]1 14 -2
voz —2 13 [—invl FICERH, Léw}::%:mz;&n H>J
FILTER::IT:i ‘lzl:lir(ﬂ WL ar l::!’#l 5 [Jasno
AGND—5 1o—v— .-Ev— 2 voz
v+—6 S[—CLKIN TRI-STATERUFFER  |LEVEL EI INVZ
Vos ADN—7 8|—FILTER IN - |ND_9 b’ ’. b [SHIF T |Ia
TOP VIEW OP AMP#2 ?]vaz
2 Ts 1]0
il i
0og dd
CLKR L35h v+ V-
CMOS Bilateral Switch/Multiplexer U30, U31
19A702705P1
PiN CONFIGURATION LOGIC DIAGRAM
IN 1 O 14|TIVDD IN/OUT OUT/IN
ouT | [ 31 CNTR |
CONTROL
QuUT 2 13 2|13 CNTR 4
N2 O« N[ IN 4
CNTRL 2 T o[ ouT 4 (174 OF DEVICE SHOWN)
CNTRL 3 CTle 9|3 OUT 3
vss v sk IN3 CONTROL | SWITCH
o} OFF
| ON

Opto Coupler U40, U41, U42, U46, U47, U48, U50,U51, U52, U54,

US55, U56
19A701766P1

U43, U45, U49, US3
RYR353608/1

ANODE |I

CATHODE [ 2 |

NC [3]

6] BaSE

Quad DTL Line Receiver RS-232C U57

19A116704P2

INPUT A

RESPONSE
CONTROL A

OUTPUT A

INPUT B

RESPONSE
CONTROL B

OuTPUT B

GROUND

Ry

Il EMITTER

14

13

12

11

10

1T

E COLLECTOR

Vo

INPUT D

RESPONSE
CONTROL D

OuTPUT D

INPUT C

RESPONSE
CONTROL C

ouTPuUT C

Octal Buffers and Line Drivers U58
19A703471P325

16 1 20

141 [
2v4 [
142 [
2v3 [
143 [J
2vz [
14 []
2v1 ]
GND]

TR R BT, R )

=
=]

-]
13
7
16

4
13

T

Voo
7G2G~
1 11
[ 244
vz
[ 243
1 1v3
[ 242
[ 1va

[ 241

FUNCTION TABLE
(EACH BUFFER)

INPUTS

OuTPUT

Y

zr r |a
¥ - T |®

L
H
2

Opto Coupler U59, U60

344A3071P1

ANODE

CATHODE
CATHODE
ANODE
ANODE
CATHODE

CATHODE
ANODE

IEZY
IESS

IEXSE

141

7

=

(18] 4yq

1A2

4

81 1z

1A3

(6)

04) w3

1A4

8

02) Tr4

26

[19)

241

m

B o

(13)

7
L 22

2A2

2A3

[15)

15 53

244

(17)

B3) 5v4

TOP YIEW

16
15
"

13

ESYN

EMITTER

COLLECTOR

COLLECTOR

EMITTER

EMITTER
COLLECTOR

COLLECTOR

EMITTER

LED CHIPS ON PINS 2, 3. 6. ¥
PT CHIPS ON PINS 10, 11. 14, 15

Y Yy
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IC DATA

LBI-38774

DC - DC Converter U65, U66, U67, U68

1 Vin (+)
2 Vout (+)
3 vin  (-)
4 Vout (=)

344A3220P2
2 .
o Vin = 12VDC
Vout = 150 VDC @ 10mA
04
OPTIONAL KEY PIN
Vin= 5VDC

Vout = 150 VDC

\Voltage Regulator U62, U63
19A134718P1

14 9
oy

- i N

Rl
R T T
1 8

-,
.

3 f

. L

1. COMMON
2. OUTPUT
3. INPUT

(:)4

123

INPUT
COMMON
QUTPUT

\Voltage Regulator U64

. TAB COMMON

19A134717P2

Operational Amplifier

PIN CONNECTIONS

out

u69, U70, U78, U79, U81, U82, U83, U104

344A3070P3

Veo E

INP;JTS{E
[¢]

1+ [
INPUTS Eﬁ}J \_{
1 {E <

(TOP VIEW)

E 04UT

0
INPUTS
4
@

E VEE GND

<|:: E} INP3UTS
E
\ El our

PIN CONFIGURATION

EEPOT U71, U72

19A705180P101
PIN NAME
VH HIGH TERMINAL OF POT
YW WIPER TERMINAL OF POT
VL LOW TERMINAL OF POT
Vi GROUND
vCC SYSTEM POWER
uiD UP / DOWN CONTROL
NC WIPER MOVEMENT CONTROL
cs CHIP SELECT

FUNCTIONAL DIAGRAM

ub —
e ——»
TS -
¢ Ev:c
Y[ [5]GND
c13] MAXIN (2] Trout
czE MAX232 i
cz[z] [12] Riout
¥ [5] 1] Ttin
T2aut 7] [10] T21in
Rzin{8] (3] Rzout

PIN IDENTIFICATION

COUNTER

—

N

WIFER

|_yu{ NONVOLATILE

MEMORY

L ] TRANSFER W
Y
RESISTER VH
ARRAY
v

Transmitter/Receiver (RS-232) U73

. +5¥ INPUT
10 uf
myf.['* B3V
I
= *
, %
A+ - 2
mgfug\, —— it +1oV
6.5v
“1_““ S— 1OV
‘°."’L.'7_,,, - " 3 10 pt
e v +5V +LisY
sCDK b
5 M — Tiout|r4
TTL C MO ook R
INPUTS 10 i % r‘w\ Tzout [T BUTPUTS
12fe ] Riini
TFL CMOS "~ s RS 237
CUTPUTS 8 ke Dol INPUTS
q sih
- -
1=
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IC DATA

Hex Schmitt Trigger Inverters U75, U90

19A703483P321

PIN ASSIGNMENT

At ]
v ]

AZ[

az |
vs ]

GND[

1
2
3
v2[4
5
6
7

" J ¥ec
1 [] A6
2} ve
1 fas
10 ]Yﬁ
4 ]A-l

9]1’4

FUNCTION TABLE

INFUT

OUTPUT

A

h

L

H

H

L

Quad Analog SPDT Switch U91

344A3113P101

[} —

LOGIC DIAGRAM

1

PIN 14 = ¥¢o
PIN 7 = GND

PIN CONFIGURATION

IN2

T e
A XIM
[s] maxa33

1 ol

il
<

i

1
1
I
|
L

| S

Il o

SWITCHES ARE SHOWN WITH

LOGICAL O INPUT

Static RAM U92
19A705981P101

Au
A O
a7
As ]
a5 ]
AT
a; O
A, [

T T B N

pPD432564 (PID1)
HM 62256-12{P21
N

aq ]2 20 T8
a0 Hog
oy oz
vo, ] g
o3 [La ]

GND [7]

Comparator U93, U107, U108, U109

19A704125P1

Af —i = |
5 oW MEMDRY CELL
Ag ADDRESS ARRAY
An BUFFER | |RECORDER 512 ROWS
: 54 x § COLUMNS
A4 ] =
1 1
oy weur 1] sENsErswitcHT o e
DATA DATA
COLUMN
" CONTROL CECUDER CONTROL
8
1 |
ADDRESS
BUFFER
= ol
ﬁ_b/ | E
I
WE L=
Ly
OUTPUT |1 14| OUTPUT
13| OUTRUT

12] GRouND

INPUTS {[
[5]

E INPUTS
7]

Opto Coupler U94
344A3071P1

ANODE

CATHODE
CATHODE
ANODE
ANODE
CATHODE

CATHODE
ANODE

IEZY
IESS

[z K

TOP VIEW

E3d

16

15

14

12

12

10

EMITTER

COLLECTOR

COLLECTOR

EMITTER

EMITTER
COLLECTOR

COLLECTOR

EMITTER

LED CHIPS ON PINS 2, 3.6, 7
PT CHIPS ON PINS 10, 11. 14, 15
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