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DESCRIPTION

Audio/Logic Board 19D9039552 is used in conventional

» Synthesizer loading and lock monitoring

» Squelch control

MDX VHF mobile radios. This board contains microprocessor * 1ransmit control

circuitry used to control the radio RF circuits, handset circuits . High-speed data decoding and encodihgpugh the
and display board circuits. The board also has the audio signal  ,gdem

processing circuitry and support circuitry for the AEGIS and

Data Radio Options.

* Low speed data and Channel Guard decoding and
encoding

The Audio/Logic Board mounts on the bottom of the frame , ajert tone generation

assembly. Connectors on theard interconnect the RF Board

and the Audio Amplifier Board (or Radio Interface Board for
the MDX remote mount applications). An option connector is
used for interface of the AEGIS (digital encryption system)

and Data Radio options.

The Audio/Logic Board contains the following major com-
ponents:

 8-bit microcontroller

e 128k x 8-bit operational software memory (flash
EEPROM)

» 8k x 8-bit temporary storage and data memory (RAM)
* baud modem

* serial number memory (ROM)

» DTMF tone generation through the DTMF generator

» Audio path enable/mute control

» Transmit and receive level adjust

» Handset serial communication (MDR radios)

» Display board serial communication (MDX radios)

» GE-MARC standard/alternate busy tone notch selection

» External horn relay control nd public address relay
control

» Operational radio code flash programming
* Personality programming

» Clock oscillator shift control

« audio signal processor, busy tone notch filter and « Operating Program

high-pass filter
« DTMF tone generator
» public address circuitry

* duplex sidetone cancellation circuitry

The operating program for the radio is stored in 128k x 8-
bit flash EEPROM U703. Microcontroller U701 executes this
program during normal radio operatioiduring flash pro-

gramming operations U701 runs a masked program stored in

itself to transfer the new data arriving from flasbgramming

+ AEGIS interface and external Data Radio nterfaceequipment into U703. See the section entitled FLASH

circuitry

» 5Volt and 8-\olt regulators

CIRCUIT ANALYSIS

MICROCONTROLER U701

Microcontroller U701 controls the operation of the radio.program Store ENable (PSEN) output at U701, Pin 54 also
This integrated circuit is an Intel 80C515, 8-bit microcontrollefryns continuously at 1.8432 MHz except when U704 accesses

EEPROM U703 for additional details on U703.

Clock Circuitry

An 11.0592 MHz clock for U701 is generated from a clock
oscillator circuit in modem U702 using 11.0592 MHz crystal
Y701. This clock signal is applied to U701, Pin 52 and it sets
the Address Latch Enable (ALE) output pulse frequency on
U701, Pin 55 to 1.8432 MHz (0.54 microsecond period). The

with extensive Input/Output (I/O) interface and controlling ca-external memory.

pabilities. The microcontroller performs the following radio
functions:

» EDACS trunking functions
* GE-MARC trunking functions

» Conventional mobile radio functions

Copyright © April 1994, Ericsson GE Mobile Communications Inc.

Handset/Display Interfacing

Interfacing between microcontroller U701 and the MDR
handset is by a 300 baud serial data stream SRIAY_SE-
RIAL (J701, Pin 6) and KEYPAD_$HAL (J701,Pin 1). The

microcontroller updates the handset display by sending daliae and ASPEN is an enable line. See the section entitled
over DISPLAY_SERIAL. Keypad data from the handset isAUDIO SIGNAL PROCESSORJ804 for detailed informa-
sent to U701 by the KEYPAD_SERIAL linBoth of these tion on the audio signal paths and interfacing of the ASP.
serial data lines remain at a high state when data is not being

transferred. Address Demultiplexing

Interfacing between microcontroller U701 and the Dis- ; ; ;

; e . The upper address byte is applied directly to the memory

play Board_ N ar:] MDX radio is by 9600 ba_ud senal datachips by eight outputs of U701, A8-A15. The lower address

[S:)t;\%amsEgls'lAnLg t7e 1BIFD>LAI_SE§|AIIE_FQ(3A?L() 1F,z P'nTG)’7KEYE)_ byte is multiplexed with data on the 8-bit wide address/data

I'_S h (‘J.O , PN I)I and S L= le (J701, '2 bus. This bus transfers both the lower address byte and the

7D) |r|1es.BT € dmlcrggggtrtc)) e(rj transmlrt]s dls%%)iAc\l(athto NS pit bi-directional data. Before the microcontroller can read
Isplay Board at : aud rates t roug — r write data, the lower address byte must first be externally

RIAL. When a key is pressed on the Display board_keypa atched and applied to the memory chisdem U702 con-

the _Dlsplay_ Board first pulses the SERIAL_RQST line IOWt ins an 8-bit latch which provides this multiplexing func-

to signal microcontroller U701 that a key has been pressefl, ¢, U701,

Microcontroller U701 then signals the Display Board
through the DISPLAY_SERIAL line that it is ready to accept The Address Line Eide (ALE) out ;

—. put line from U701
the keypad data. The Display Board then sends the keypgd, o jied to U702, Pin 12. The lower address byte (A0-A7)
g?;j‘_ tf.) U7(\3\}hat tge 9600 baléd_rat?nsfk?y HilEg/PﬁD_Sg- is latched when the ALE line changes from high to low. The
i Ine.. h'err: ata Is not being wisterred, these data |,icpey outputs byte is applied to flash EEPROM U703,
Ines remain hign. RAM U707 and ASP U802 by the eight outp(#€-A7)

The DISPLAY SERIAL and KEYPAD_SERIAL lines o U702

are also used for flash and PC personality programming. .
Address Decoding And Processor Control

RF Board Interfacing Outputs

; : P This memory-mapped system uses a decoder in modem
Microcontroller U701 loads the synthesizer circuits on ; . ; ;
y U702 to provide address decoding (chip selection) for the

the RF board using the S_DATA (702, Pin 10), S_CLK .
(J702, Pin 11) and S_ENABLE (3702, Pin 9) lines. Microm0dem, the RAM, EEPROM and optional AEGIS board.

controller U701 monitors synthesizer lock status by thé: our (4) active low outputs from U702 (Q0-Q3) are applied

: ; = 1hat0 the RAM (QO at Pin 30), EEPROM (Q1 at Pin 29), the
LOC_DET line (J702, Pin 12) from the RF board. This line ] .
is hig_h when the( synthesizer i)s locked. AEGIS board (Q2 on Pin 28) and the modem chip (Q3 on

Pin 27).

Band-switch control for the transmit talkeand fre-
guencies isaccomplished with the BANDSWITCH line
(J702, Pin 5) from U701. Microcontroller U701 switches
BANDSWITCH low when the radio is operating on a talk-
around channel.

Microcontroller U701 generates the active low write
(WR) and read (RD) pulses for the external memory-mapped
devices at U701, Pins 37 and 38 respectively. Microcontrol-
ler U701 reads the external EEOM’'s when the Figram
Store ENable (PSEN) line from U701, Pin 54 is low.

A Delayed Push-To-Talk (DPTT) line (J702, Pin 7), goes .
low after Z\II transmit functigns ha)ve béen enabled). ?t re- The mlcrocontroller addresses the_ upper 64k bank of
mains low for the duration of time the transmit circuit is be-TM€Mory N 128k flash EEPROM U7@Bing the output on

ing keyed. This line enables the transmit circuitry on the RE /91 Pin 21. This line is connected to the U703, A16 ad-
board. dress input.

Audio Signal Processor Control FLASH EEPROM U703

- P The radio operating program is stored in 128k x 8-bit
Microcontroller U701 controls Audio Signal Processor . X
(ASP) U804 using the ASP DATA (U701 Pir? 10), ASP STBﬂaSh EEPROM U703. Microcontroller U701 executes this
(U701, Pin 11) andASPEN (U701, Pin 12) lines. These Program during normal radio operation.
logic lines from U701 load the registers inside the ASP that
control the internal audio paths and level control circuitry.
ASP DATA is the data line, ASP STB is the strobe (clock)
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EEPROM U703 can be "flashed" to upgrade the operatsiation levels, data deviation levels, squelch levels and the
ing program. This process allows eagyrogramming of ra-  current receiver volume level. There is also a unique serial
dio firmware for upgrades and when additional features ameumber stored in the EEPROM that must match the serial
added. During flash programming operations, microcontrolnumber stored in serial number ROM U706. EEPROM
ler U701 runs a simple masked program stored in itself t84802 is programmed through the same R&@mmming in-
transfer the new data, arrivirigpm the flash programming terface that programs flash EEPROM U703.
equipment, intoU703. This provides easy reprogramming
without the need to disassemble the radio. Flash program- The DISPLAY_SERIAL and KEYPAD_SERIAL data
ming equipment connects to J701 and uses the same inténes are used for the PC programming interface. PC pro-
face circuitry (DISPLAY_SERIAL AND  gramming is invoked in normal radio mode by a proprietary
KEYPAD_SERIAL) that is used to program the personality protocol on théISPLAY_SERIAL andKEYPAD_SERIAL
into EEPROM U802. data lines.

The microcontroller is placed in the flash program exe-
cution mode by the presence of 12 Vdc on
PTT/FLASH_VPP/EXT_SPKRMUTE (J701, Pin 2). The
flash program is then executed by sending a proprietary pro-
tocol on the DISPLAY_SERIAL anKEYPAD_SERIAL
data lines. With 12 Vdc applied Y01, Pin 2, transistors
Q801 and Q802utn on. The collector of Q802 applies 12
Vdc to the VPP input of U703 and a voltage divider consist-
ing of resistors R726 and R727. The voltage divider pu”ﬁAM U707
the EA/VPP input at U701, Pin 56 high (5 \olts) to enable
the flash programming mode.

NOTE

If U802 or U706 replacement is necessary, confact
the EGE Customer Service to obtain programniing
information.

Integrated circuit U707 is an 8192 x 8-bit high-speed
static RAM that provides temporary data storage for micro-

The microcontroller uses the A15, ENBLE line (U701, ) ]
Pin 36) durina flash ing to isolat ites t U703_controller_U?Ol. When the board is u_sed in an MDX remote
In 36) during flash programming to isolate writes to ounted installation U707 also provides buffering for data

In normal radio operation, this line is always high to enabl .

the A15 address line from U701, Pin 64 to arrive at U703° and from the Radio Data Interface (RDI).
Pin 11 by transistor Q701. The address bank select line, . : .
U701, Pin 21, is used to switch the flash memory bank fror]"l Thlrt_ein %g) add:_ess I'T;:;e applied ItOde‘M f;rhEI;AM
the lower 64K banKwhen U701, Pin 21 is low) to higher ower eight address lines (AQ-A7) are applied to the

: . «from the 8-bit demultiplexer address latch inside modem
64K bank (when U701, Pin 21 is high) of the 128K x 8-bit . . . . .
total flash menory. Resistor R780 and capacitor C780 pro-UmI2 ]:I'he hl%helr five address lines (A8-A13) are applied di-
vide a delay of this bank select line to synchronize to thiectly from U701.

other address lines. . o . . .
RAM chip selection is accomplished with the active-low

chip select pulse (U707, Pin 20) from the modem.
Read/Write control is achieved with the Output Enable (OE)
input (U707, Pin 22) and the active-low WRite (WR) enable
input (U707, Pin 27) from U701.

NOTE

The flash memory requires a precise voltage of 11.5
to 12.5 Vdc for proper programming. This voltagq is

applied at the radio PC and Flagsbgramming port.
Damage to the flash memory and other devices will
result if the flash voltage on J70Rjn 2 exceeds

MODEM U702

Modem U702 performs several important functions for

12.5 Vdc. the Audio/Logic Board. These functions include:
» High-speed data parallel-to-serial and serial-to-
parallel conversions
PERSONALITY EEPROM U802 .

Address demultiplexing for the microcontroller lower

) ) ] ) address byte (A0-A7) from the address/data bus
All personality data istored in 8192 x 8-bit EEPROM

U802. This data, programmed with the PC programming °
equipment, includes systems, grogpecial call informa-
tion, frequencies, tone, option information, microphone de-

Address decoding (chip selection) for itself and the
other memory-mapped integrated circuits

» Reset logic for the microcontroller and the ASP

* MHz clock generation for itself, the microcontroller and
the ASP

* At power-up
* If the watchdog timer circuit in U702 times out

* If the +5 Vdc supply from 5 Wolt Regulator U801 falls
out of regulation

High-Speed Data Conversions

Modem U702 converts high-speed EDACS data between ] ] o
parallel and serial formats. High-speed rates are 9600 baud for The active-high reset pulse is inverted by NAND gate
800 MHz radios and 4800 baud for 900 MHz radios. U708 and applied to the active-low reset inputs of the micro-
controller (U701, Pin 30) and the ASP (U804, Pin 9)
When the radio is receiving high-speed data, U702 con- ) o ]
verts this serial data to parallel data that can be handled by the A Watchdog timer inside the modem must be serviced by

microcontroller. Limited high-speed data from ASP Ug04the microcontroller at least every two (2) seconds or a 50 mi-
feeds modem U702, Pin 23. crosecond wide reset pulse will be sent to the microcontroller

and the ASP. This will occur if a hardware software failure de-

When the radio is transmitting high-speed data, the modeM#!0PS-
converts the parallel data from the microcontroller to serial ) )
high-speed data that can modulate the transmitter. This data is The¢ modem receives a reset signal generated by +5 Vdc

routed to the transmit audio portion of the ASP by U702, pifegulator U801 when the radio ppwered-up. If the +5 Vdc
26. supply falls out of regulation,. transistor Q804 inverts the reset

line from U801. This reset input to the modem on U702, Pin

An interrupt output from U702, Pin 32 signals U701, pin33 (RESIN) is low during normal radio operation. At power-

34 that the modem is ready for the next transmit or receivéP, U801 and Q804 pull U702, Pin 33 low after the +5 Vdc
byte. supply becomes stable. Modem U702 then brings the reset out-

put on Pin 43 low and the microcontroller and the ASP begin
to operate. If the +5 Vdc supply falls out of regulation (less
than 4.75 Vdc) U801 will pull U702, Pin 33 high (804)

] . o and U702 will then reset the microcontroller and the ASP by
The microcontroller has a multiplexed, 8-bit wide ad'pulling the reset out (U702, Pin 43) high.

dress/data bus that transfers both the lower eight address lines

and the 8-bit bi-directional data. Before the microcontroller ca L
read or write data, the lower address byte must first be exte?;lOCkC—'rcu'tr)L
nally latched and applied to the memory chips. Modem U702

contains an 8-bit latch which provides this demultiplexing A clock oscillator circuit in U702 generates an 11.0592
function. MHz clock for the microcontroller and the ASP.

Address Demultiplexing

Crystal Y701 is the frequency reference component. The

_ The microcontrolier ALE output line is applied to U702, , ¢ered clock signal at U702, Pin 15 is sent to the microcon-
Pin 12. The lower address byt&0-A7) is latched when the i;ier and the ASP.

ALE line changes from high to low. The latched byte is applied
to FLASH EEPROM U703, RAM U707 and PERSONALITY
EEPROM U802 by the eight outpys0-A7) from U702.

This 11.0592 MHz clock frequency can be slightly shifted
if a clock harmonic or interfering signatweet' falls on the
current receive frequency. This oscillator shift function is en-
abled by the PC Programmer on a per channel basis. When the
shift is enabled on the current receive frequency, the microcon-

Another function of the modem is to provide address det_roller turns transistor Q702 on by an output from the ASP

coding (chip selection) for itself, the RAM EEPROM and op_(U8Q4, Pin 15). With Q702 on, _additional capacitive Io_ading is_
tional AEGIS board. Four (4) active low outputs from U702 2PPlied to the crystal by capacitor C735. The change in capaci-
(Q0-Q3) are applied to the RAM (QO on Pin 30)PEDM  (@NCe causes the shift in frequency.

(Q1 on Pin 29), the AEGIS board (Q2 on Pin 28) and the mo-

dem chip itself (Q3 on Pin 27). SERIAL NUMBER ROM U706

Address Decoding

The serial number Read Only Memory (ROM) U706 con-
tains a unique 48-bit number which is read by the microcon-
nt_roller at power-up. A single pin on the device provides serial
communication with the microcontroller as well as +5 Vdc
power through pull-up resistor R728.

Reset

Areset pulse from U702, Pin 43 is applied to the microco
troller and the ASP when the following states occur:
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For proper radio operation, the unique serial number mugt) input (U804, Pin 32) of a comparator in the ASP. This com-
match the personality iarmation in EEPROM UB802. Replac- parator forms the high-speed data limiter. The average dc level
ing either device may disable operation on all programmedf the serial data signal is applied to the comparator inverting
EDACS systems. Conventional and GE-MARC systems wil(-) input as a dc reference for the comparator. Resistor R611
continue to function normally. To restore EDACS operatj and capacitor C605 filter the signal componentravide the
the radio must be reprogrammed based upon the serial numbec. reference. Resistor R621 adds hysteresis to this stage.

The output of the limiter stage (U804, Pin 21) is inverted
by transistor Q602 and the serial data is applied to the modem
for serial-to-parallel conversion. It is also connected to micro-
controller U701, Pin 7. This pin is normally at a high imped-
ance, but is switched low during transmit to clamp limited
noise out of the modem receive data input.

NOTE

If replacement of U706 serial number ROM or U8P2
personality EEPROM is necgsy, contact EGE Cug
tomer Service to obtain programming information.

Transistor Q601 in the VOL/SQ HI line allows the high-
speed and low-speed data limiters to settle quickly after the re-
ceiver locks on to a new frequency. Since the charge across
capacitor C601 can change significantly during a frequency

Integrated circuit U804 is théwudio Slgnal Processor Change, the positi\/e end of C601 must be qu|ck|y|¢*nbback
(ASP) that handles most of the audio functions for the radiqe 2.5 Vdc before the limiters can function properly. Transistor
The following outline describes basic signal paths for the varige01 is turned on for 5-10 milliseconds after siyathesizer
ous operating modes. locks through the SW1 output from the ASP (U804, Pin 17).
Since the VOL/SQ HI output impedance of the RF board is
relatively low (less than 500 ohms), this action charges C601
to 2.5 Vdc considerably fast.

AUDIO SIGNAL PROCESSORUS804

Receive Audio Paths

EDACS & Conventional RX Audio Modes:
Low-Speed Tone/Data Decoding:
The VOL/SQ_HI detector audio from the receiver (J702, ] ]
Pin 4) is applied to the inverting (-) input of the operational In the ASP, buffered detector audio from the input buffer
amplifier buffer stage in the ASP. Thigut is on U804, Pin 44 Stage passes through an audio switch (TX) and feeds a low-
which is biased to "virtual ground”. Resist®609 and R610 Pass filter that removes all voice signals. The filter output is

set the gain of the operational amplifier. A Typical signal leveRnY low-frequency Channel Guard (CG) tone or low-speed
at J702, Pin 4 is 150 mVrms. data signals present in the received signal. Cutoff for this low-

pass filter is switched to 105 Hz when the programmed CG de-

In the ASP, the buffered detector audio is 300 to 3000 Hgode tone is equal to or less than 105 Hz. The filter is switched
bandpass filtered, applied to a multiplex switch (ISA/ISB) ande @ cutoff of 210 Hz if the programmed CG decode tone is
then passed through de-emphasis stages. The de-emphas@&#ter than 105 Hz or if the radio is in the data decode mode.
audio then passes through a digital volume control (RAO-RA5) ] )
and an audio switch (RX0) before it is applied to the ASP re- The output of the low-pass filter passes through an audio
ceive audio output terminal at U804, Pin 27. The receive aud®@Vitch (CGE)and then out of the ASP through U804, Pin 37.

path for EDACS and conventional modes never loops out anthe tone/data feed U802, Pin 35, which is the non-inverting
back into the ASP. (+) input to a comparator that forms thevispeed data limiter.

The average dc level of the tone/data signal, is applied to the

Receive audio from U804, Pin 27 feeds amplifier U301.1nverting (+) input of the comparator as a dc reference. Resis-
through Field Effect Transistor (FET) switch Q640. Transistofor R618 and capacitor C610 filter the signal to provide the dc
Q640 passes the audio to U301.1 only when the SWO output ference. The output of the limiter on U804, Pin 22 is applied
the ASP (U804, Pin 18) is high. Transistor Q640 provides fuffo microcontroller U701, Pin #®r decoding.
muting of the RX_AUDIO signal.

GE-MARC Mode RX Audio:
High -SpeedData Limiter:
Detector audio enters the ASP at U804, Pin 44. In the ASP,

In the ASP, buffered and unfiltered audio from the inpufhis audio is buffered, 300-3000 Hz bandpaSS filtered and then

buffer stage passes through an audio switch (TDS) to Pin 48assed through a switch (TDS) to the output on U804, Pin 45.
Busy tone decode switch transistor Q603 is normally off (Swahe filtered receive audio is then applied to U602 which is a
is high) so data pass through resistor R612 to the non-invertifigital switch capacitance notch filtédotch frequency is de-

termined by ceramic resonators Y601 or Y602. These resewitches low. The ASP CAS signal feeds the input on micro-
nators allow detection of the standard 3052 Hz busy tone aontroller U701, Pin 43.
the alternate 2918 Hz busy tone. The output from microcon-
troller U701, Pin 22 selects the proper resonator by turning Buffered and unfiltered detector audio leaves U804, Pin
on either transistor Q606 or Q607. 43 and feeds Pin 50 which is the input to the squelch high-
pass filter (7.5 kHz for 800 MHz radios or 4.5 kHz for 900
The out of the notch filter is U602, Pin 9 (VOUT). Dur- MHz radios). In the ASP, the high-pass filtered audio is rec-
ing reception, transistor Q605 is turned on by a low fromified and sent out on U804, Pin 52. The rectified noise is fil-
U701, Pin 18. This action applies the notched audio to thiered by capacitor C612 (and capacitor C611 if transistor
ASP at U804, Pin 28. In the ASP, the multiplex audio switctQ604.1 is on) to provide an average dc level proportional to
(ISA/ISB) routes the notched audio to the digital volumehe receiver noise level. This dc level is applied to a non-in-
control. The output of the volume control is routed througtverting dc buffer amplifier at U804, Pin 55. The output of
another switch (RXO) and leaves the ASP on U804., Pin 2he amplifier is on U804, Pin 53. The gain of the dc ampli-
to be amplified by U301.1 and the Audio Amplifier board. fier is set by resistors R620, R622, R623 and thermistor
RT601. The thermistor increases in resistance at colder tem-
peratures therefore causing an increase in the dc amplifier
gain. This compensates for a decrease in the receiver noise
Bandpass filtered detector audio on U804, Pin 45 is agevel from the RF board at a colder temperature.
plied to notch filter U602, bandpass filter U601.2 and
U601.1 and the high-speed limiter.

GE-MARC Tone Decoding:

The buffered dc level that is tracking the receiver noise
level is sent to a comparator inverting (-) input at U804, Pin
For signaling tone decode, busy tone demvdieh tran-  49. The comparator non-inverting (+) input is set to a volt-
sistor Q603 is off sincehe SW5output from the ASP age generated by the D/A converter in the ASP. The compa-
(U804, Pin 13) is high. Wide-band audio passes from U804ator output switches high when the dc level tracking the
Pin 45 through resistor R612 to the non-inverting inpureceiver noise falls below the comparator reference level.
(U804, Pin 32) of the comparator in the ASP. This comparaFhis output is inverted and appears at U804, Pin 23. This
tor forms the high-speed data limiter. The average dc level &SP CAS output is normally high aswitches low when a
the signal is applied to the comparator inverting inputarrier is detected.
(U804, Pin 31) as a dc reference for the comparatsisiee
R611 and capacitor C605 filter the signal component to pro- To tighten the squelch, the D/A reference voltage is low-
vide the dc reference. The output of the limiter (U804, Pirered. Hysteresis for the squelch is done with software. When
21) is sent to microcontroller U701, Pin 7 for tone decodingthe ASP CAS output switches to indicate a signal is detected,
the D/A reference value is increased slightly to loosen the
During a busy tone decode (transistor Q603 is on), banéqguelch. This action eliminaté$bubbling" or chattering
pass filtered audio at the busy tone frequency feeds the highoises in the speaker. "Bubbling” is normally caused by
speed data limiter through operational amplifier U601.2¢hanges in the dc level around the reference point.
operational amplifier U601.1 and transistor Q603. Since the
output impedance of U601.1 is very low and Q603 is on, Transistor Q604.1 is normally turned on through the
wide-band audio from U804, Pin 45 is greatly attenuate@W2 output at U804, Pin 16 (SW2=high). This action places
across resistor R612. The 3 kHz low-pass filtered audio frofdapacitor C611 into the dc level averaging circuit. Capacitor
U804, Pin 45 provides some of the high-frequency roll offC611 provides slow squelch (60 ms) operation to prevent
Operational amplifier U601.2 provides a notch at 2.3 kHAudio chopping with rapid squelch closings in weak signal
plus a high-pass sponse to reject voice frequencies. Operaareas. When Q604.1 is turned off, a 5 ms fast squelch is pro-
tional amplifier U601.1 is a bandpass filter centered at 3 Sided by only capacitor C610.
kHz. From this point, the busy tones are decoded similarly to
signaling tone decodes. Receive Alert Tones:

The programmable alert tones are generated in the ASP
using a 66.6 kHz clock divided by a 6-bit divider and then
The squelch circuit monitors the detectathirequency divided by two. Therefore, the lowest alert tone frequency
noise level to determine if a carrier is quieting the receiver. Ahat can be generated is 66.6 kHz divided by 64 then divided
Digital-to-Analog (D/A) converter in the ASP sets the by 2=520 Hz.
squelch threshold level. This level is normally 8 dB SINAD.
When receiver noise falls below the threshold level, the ASP
Carrier Activity Sensor (CAS) output at U804, Pin 23

Receive Noise Squelch:
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The output of the alert tone divider is on U804, Pin 76Pins 1 and 2. Bass boost is enabled when P1 is placed across GE-MARC Signaling Tone Encoding:

This output connects back to U804 at Pin 30 to feed th&l, Pins 2 and 3.

audio multiplex switch (ISA/ISB) in the receiver audio path.

The tones then pass through de-emphasis stages. The de-giigh-Speed Data Encoding:

phasized audio passes through the digital volume control,

through an audio switch (RXO), and then to U804, Pin 27 to  When the radio is transmitting high-speed data, the serial
feed amplifier U301.1 and the Audio Amplifier board. data from the modem is applied to U804, Pin 80. Inside the
ASP, this data passes through a "bessel" filter. The output of
the filter is then sent to the TX summing arfipti Theout-

put of thesumming amplifier feeds an audio switch (PBY)
to allow 3 kHz post limiter filter bypassing during data
transmissions. The data then passes through the digital de-

The microphone receives a dc bias through resisto\4J'ation control and then through an audio switch (TXO) to

R315. Microphone audio is coupled into U804, Pin 74€€d U301.3 and U301.4 and the synthesizer.
through plug P7 on connector J910, capacitor C303 and re-
sistor R318. In the ASP, mmgphone audio passes through an
audio switch (MIS) to the microphone amplifier. A second
switch in the microphone amplifier circuit (MGS) sets the
gain of the microphone amplifier. This switch is normally
closed for low gain. The audio from the nophone ampli-

fier is then pre-emphasized and 300 Hz high-pass filtered. .

The microphone audio then leaves the ASP on U804, Pin 7&hannel Guard Tones and Low-Speed Data Encoding:

Transmit Audio Paths

Transmit Microphone Audio:

During high-speed data transm@ss$, the modem input
from the receive data limiter requires muting to prevent the
modem from being disturbed by excessive receiver noise.
Microcontroller U701, Pin 7 switches low during transmit to
clamp the line to ground.

Pre-emphasized microphone audio is coupled into Ug04, Microcontroller U701 generates the low-frequency
Pin 57 by capacitor C304. The audio is passesitiir mut- .hannel Guard tones and low-speed da}ta using the "walsh
ing switch (AEN) and then it feeds the limiter circuit. This bit" outputs WB1 and WB2. These two bits are also used to
limiter threshold can be stepped up by the microcontroller sgenerate GE-MARC signaling tones as described in the fol-
peak deviation of the microphone audio can be increasd@Wing section entitied GE-MARC Signaling Tone Encod-
when no Channel Guard is present. ing.

Limited microphone audio then passes through the sum-_The 2-bit low-frequency walsh bits are summed into the
ming amplifier in the ASP which sums the mighone ASP at U804, Pin 38. These stepped tones or data, pass
audio, tones and data. The output of the summing amplifidhrough an audio switch (TX) in the ASP and then the
feeds a switch (PBY) that switches the microphone audio t505/210 Hz low-pass filter. Cutoff for this filter is switched
the 3 kHz post limiter filter (for limited microphone audio) {0 105 Hz when theorogrammed Channel Guard encode
or directly to the transmit deviation level control circuit in {ON€ iS equal to or less than 105 Hz. The filter is switched to
the ASP for data transmissions. The output of the digital dét Cutoff of 210 Hz if the programmed Channel Guard encode
viation control the passes to the output on U804, Pin 60.  tone is greater than 105 Hz or if the radio is in the data en-

code mode.

The TX audio (TX_AU) output from the ASP feeds op- ]
erational amplifiers U301.3 and U301.4 which provide two  1he filtered tones/data pass through a ¢@@E) and
functions. Operational amplifier 301.3 providesow-fre-  then out of the ASP at U804, Pin 37, through resistor R309
quency equalization (bass boost) for the synthesizer beloy the TX_CG line and back into the ASP 0804, Pin 58
20 Hz. This equalization compensates fow-frequency (CGIN). GE—MARC busy tones are also fed into this pin
roll-off normally experienced when modulating the Voltagethrough capacitor C310.

Controlled Oscillator (VCO) in RF synthesizers. Operational i )
amplifier U301.4 is a second -order (12 dB/octave)pass In the ASP,. the flltered_ tone_s/data pass from U804, Pin
filter stage used to attenuate any out-of-band noise from t8 (CGIN) through an audio switch (BEN) to feed the trans-
ASP above approximately 10 kHz. The output from U301.4Nit summing amplifier. The output of the summing ampli-

(TX MOD) is dc coupled to the RF board to feed the synthefier feeds another switch (PBY) that switches the 3 kHz post
sizer by connector J702, Pin 8. limiter filter in-line. The output of the post limiter passes

through the digital deviation control, through another switch
The bass boost function of U301.3 can be enabled or di§XO) and then out of the ASP t9301.3 and U301.4. See
abled by jumper J1 and shorting plug P1. The bass bod&e section entitled Transmit Microphone Audio for details n
function is disabled (bypassed) when P1 is placed across 34301.3 and U301.4.

output of U301.1 is then sent to the external PA speaker by the

Audio Amplifier board. During public addresses, transistor
Microcontroller U701 generates the GEARC signaling Q803 is turned on to energize the relay in the PAkit. This relay

tones using walsh-bit outputs WB1 and WB2. These two bitswitches the audio to the PA speaker.

are also used to generate Channel Guard tones and low-speed

data as described in the previous section entitled ChanngirME ENCODER U803

Guard Tones And Low-Speed Data Encoding. The 2-bit gener-

ated GE-MARC tones feed U80-4, Pin 59. In the ASP, the p, 5 Tone Multi-Frequency (DTMF) tones are generated
tones pass through an audio switch (DEN) and then sent t0 the o cqder UBD3. A 3.579545 MHz clock set by crystal Y801
summing amplifier in the TX audio path. The tones are thefs 5nly when a tone is being generated during transmit key-
rou_teﬁ to the 3 g':lz po(?t I'E"ter filter thr(;]ugh anotpler a‘;]d'%g. The encoder oscillator is disabled by software to prevent
S\.N'.tc (PB.Y). and filtered. The ton_es _aret en sent throug ﬂ]*?armonic and other spurious RF signals from interfering with
digital deviation control by an audgwitch (TXO) and out of  yhe receiver. When a software command to generate a tone is
the ASP on US04, Pin 60. sent to U803, the clock oscillator recovers in less than 3 milli-
. seconds.
GE-MARC Busy Tone Encoding:

) ) ] The microcontroller serially communicates with the DTMF
Microcontroller U701, Pin 27 generates either the standarghcoder on the 11IC CLK and 1IC DATA lines. The DTMF tones
3052 Hz or the alternate 2918 Hz busy tone. This square wayg the output (U804, Pin 5) are sent to the receiver audio path
signal is summed into the TX audio path at the same point §$ the ASP (US04, Pin 29) to provide DTMF sidetones. They

the low-frequency Channel Guard tones/data at U804, Pin §ge aiso sent to the TX audio path by U804, Pin 73.
(CGIN). Capacitor C752 and resistd®§52 and R316 deter-

mine the 1 kHz deviation level. Capacitor C310 couples th
tone into U804, Pin 58. The tones then follow the same in th
ASP as the Channel Guard Tones/data.

-VOLT REGULATOR U801

Voltage regulator U801 supplies 5 Vdc power to the logic
and analog circuits on the board. The 8-Volt regulator on the
RF board supplies U801 with 8 Vdc input powentigh con-

Encoder U803 generates DTMF tones during conventiondlect" J702, Pin 3.
mode DTMF dialing and trunked mode DTMF overdial opera-
tions. Encoder U803, Pin 5 feeds U804, Pin 73. In the ASP, an

audio gate (MIS) passes the DTMF tones to thaopieone low at power-up until the output rises above 4.75 Vdc. It will

amplifier while muting the microphone audio. A secenitch . .
in the microphone amplifier circuit (MGS) determines the am-.aISO switch low if the supply voltage falls below 4.75 Vdc dur-

plifier gain; it is set for high gain during DTMF frsmissions. ing radio operation. This ressignal is inverted by transistor

e - 804 and applied to the modem active high reset input at
The amplified DTMF tones are then pre-emphasized and fo[* . - > ) .
low the same path as the microphone audio. 702, Pin 33. See the modem circuit analysis section entitled

Reset Logic for complete details on the board reset circuitry.

DTMF Tone Encoding:

Regulator U801 generates a reset signal at power-up or if
output falls out of regulation. Regulator U801, Pin 5 stays

To provide DTMF sidetone operation, the DTMF tones are
also fed to the receive audio pathotngh U804, Pin 29. The 8-VOLT REGULATOR U805
sidetone Audio is selected by the receive audio multiplex
switch (ISA/ISB) and then passes to the de-emphasis stages. Voltage regulator U805 provides regulated 8 Vdc power to
The de-emphasized audio passes through the digital volurtfee operational amplifiers on the board. Thigply is also
control, through an audio switch (RXO), and out of the ASP atsed to pull-up the MIC_HI (S52) input. Regulator U805 is fed
uso4, Pin 27. from the switched A+ power (SW_A+) line on connector J702,

Pin 6.

Public Address Audio Path:

DUPLEX SIDETONE CANCELLATION
The public address audio path is similar to the path of the

normal microphone audio from the MIC HI line (J701, Pin 4) A Duplex MDR radio employing a single \oltage Control-
through the ASP to the output at U804, Pin 60. At this poinfed Oscillator (VCO) on the RF board for transmit and receive
(TX_AU) the public address audio is routed to audio operggperation use U302 and the associated circuits to provide side-
tional amplifier U301.1 by FET switch Q340 which is on dur-tone delay and amplitude equalization when operating in the
ing public addresses. Microcontroller U701 turns Q340 on byyplex mode. These circuits allow the Audio/Logic board to
switching the SW4 output of the AgB804, Pin 14) high. The cancel the portion of the FM detected signal that is generated
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when the receiver locabscillator (the VCO) is frequency
modulated for the transmitter.

Potentiometer R361 provides a delay adjustment for ap-

AUDIO/LOGIC BOARD

PARTS LIST
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proximately 150 to 300 microseconds of the TX_MOD signa

at connector J702, Pin 8. The delayed sidetone signal is f
back in to the receive path through connectors J2/P2, resis
R359, capacitor C355 and resistor R340 to the ASP (U804, P
44). PotentiometeR359 provides amplitude adjustment from
0 to unity gain in the TX_MOD signal. The operational ampli-
fier in the ASP provides the summing amplifier configuration
that cancels the detected VCO signal.

Jumper J2 and plug P2 configure the polarity of the siddg
tone to be fed back to the receiver summing amplifier in th
ASP. If P2 is installed on J2, Pins 1 and 2, the sidetone has
same polarity as the TX_MOD signal. If P2 is installed on J
Pins 2 and 3, then the side tone has the negative polarity of
TX mod signal.

AEGIS INTERFACE AND DATARADIO
INTERFACE

Connector J910 provides an interface of the digitally en
crypted voice option on 800 MHz radios. This connector als
allows connection of the RS-232C compatible data option t
communicate with a host computer. When neither option i
used, plugs P3 through P7 are installed onto J910 to loop s
nals between connector J701 and the circuitry on th
Audio/Logic board.

MULTIPLEXED CONTROL LINES

Seveal pins on connector J701 are multiplexed lines thg

are used in a different manner for the different radios and/@r “64

modes of operations.

MDX radios use J701, Pin 2 as a Push-To-Talk (PTT) in
put; it is pulled low when the MDX microphone is keyed. In an
MDR installation, J701, Pin 2 is used as an external mute co

trol output; it is pulled low when the speaker audio is muted.

Connector J701, Pin 2 is also the flgwer input used for
programming the flash memory in both the MDR and MDX
radios. The radio is forced in the flash mode of operation whe
this line goes to 12 Vdc.

Connector J701, Pin 7 is the serial service request input f
MDX radios. This pin is the malset speaker mute output for
MDR radios.

Connector J701, Pins 1, 3, 6 and 7 provide2B3c inputs
and outputs for Data Radio applications.

19D903963G2
Issue 1
:éYMBOL PART NO. DESCRIPTION
or 1\ 1 mmeeeeeee-- CAPACITORS ----------
inCSOZ 19A702052P134 | Ceramic: 0.1 pF +5%, 25 VDCW.
thru
C305
C306 19A705205P223 ] Tantalum: 22 pF, 6 VDCW; sim to Sprague 293D.
C307 19A702052P134 | Ceramic: 0.1 pF +5%, 25 VDCW.
C310 19A702052P45 Ceramic: 0.22 pF +10%, 16 VDCW.
C340 19A149896P121 ] Ceramic: .01 pF +10%, 50 VDCW.
C341 19A705205P19 Tantalum: 2.2 puF, 10 VDCW; sim to Spargue 293D.
- C351 19A702061P99 Ceramic: 1000 pF +5%, 50 VDCW, temp coef 0+30
I thru PPM/°C.
| C354
hQ§355 19A705205P223 ] Tantalum: 22 pF, 6 VDCW; sim to Sprague 293D.
, C601 19A705205P19 Tantalum: 2.2 puF, 10 VDCW; sim to Spargue 293D.
EC602 19A149896P121 ] Ceramic: .01 pF +10%, 50 VDCW.
C603 19A149896P115 | Ceramic: 3300 pF +10%, 50 VDCW.
and
C604
C605 19A705205P2 Tantalum: 1 pF, 16 VDCW; sim to Sprague 293D.
C606 19A149896P117 | Ceramic: 4700 pF +10%, 50 VDCW.
C607 19A149896P121 ] Ceramic: .01 pF +10%, 50 VDCW.
C608 19A705205P2 Tantalum: 1 pF, 16 VDCW; sim to Sprague 293D.
| C609 19A702052P134 | Ceramic: 0.1 uF +5%, 25 VDCW.
C610, 19A705205P223 ] Tantalum: 22 pF, 6 VDCW; sim to Sprague 293D.
D C611 19A705205P2 Tantalum: 1 pF, 16 VDCW; sim to Sprague 293D
D C612 19A702052P134 ] Ceramic: 0.1 pyF. £5%, 25 VDCW.
S ce13 19A705205P19 Tantalum: 2.2 uF, 10 VDCW; sim to Spargue 293D.
_and
g C614
e ce15 19A702052P134 | Ceramic: 0.1 pF +5%, 25 VDCW.
C623 19A149897P43 Ceramic: 150 pF +5%, 50 VDCW, temp coef 0 +30 PPM.
C624 19A149897P51 Ceramic,. Chip. 330 pF.
C630 19A702052P134 | Ceramic: 0.1 pF +5%, 25 VDCW.
C635 19A705205P2 Tantalum: 1 pF, 16 VDCW; sim to Sprague 293D.
C636 19A149897P47 Ceramic: 220 pF +5%, 50 VDCW, temp coef 0 +30 PPM.
t ce40 19A705205P2 Tantalum: 1 pF, 16 VDCW; sim to Sprague 293D.
19A149897P55 Ceramic: 470 pF 5%, 50 VDCW, temp coef 0 +30 PPM.
C642 19A705205P6 Tantalum: 10 pF, 16 VDCW; sim to Sprague 293D.
C643 19A149896P109 | Ceramic: 1000 pF +10%, 50 VDCW.
and
| C644
C645 19A149896P115 | Ceramic: 3300 pF +10%, 50 VDCW.
C646 19A149896P117 | Ceramic: 4700 pF +10%, 50 VDCW.
- C651 19A705205P223 ] Tantalum: 22 pF, 6 VDCW; sim to Sprague 293D.
C652 19A705205P6 Tantalum: 10 pF, 16 VDCW; sim to Sprague 293D
C653 19A702052P45 Ceramic: 0.22 pF +10%, 16 VDCW.
C654 19A149897P31 Ceramic: 47 pF +5%, 50 VDCW,temp coef 0 +30 PPM.
n C655 19A149896P109 | Ceramic: 1000 pF +10%, 50 VDCW.
C656 19A149897P39 Ceramic: 100 pF +5%, 50 VDCW, temp coef 0 +30 PPM.
C701 19A149897P55 Ceramic: 470 pF 5%, 50 VDCW, temp coef 0 +30 PPM.
C702 19A149897P47 Ceramic: 220 pF +5%, 50 VDCW, temp coef 0 +30 PPM.
br thru
C708
C720 19A149897P47 Ceramic: 220 pF +5%, 50 VDCW, temp coef 0 +30 PPM
C725 19A149897P47 Ceramic: 220 pF +5%, 50 VDCW, temp coef 0 +30 PPM.
and
C726

* COMPONENTS, ADDED, DELETED ORCHANGED BY PRODUCTION CHANGES

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
Cc727 19A702052P134 | Ceramic: 0.1 pF +5%, 25 VDCW. J701 19B209727P61 Plug: 9-contact D-type, right angle mounting; sim to
thru AMP 747840-2. (Used in G2). to AMP 747840-2.
C729 (Used in G2).
C730 19A149897P47 Ceramic: 220 pF 5%, 50 VDCW, temp coef 0 +30 J702 19A704779P11 Connector; sim to Molex 22-17-2122. (Used in G2).
PPM. J910 19A702333P57 Connector: 32-contact dual-row header. (Used in G2).
c731 19A702052P134 | Ceramic: 0.1 UF 5%, 25 VDCW.
C732 19A149897P47 Ceramic: 220 pF +5%, 50 VDCW, tempcoefo+30 | | | |}  ------- PLUGS -------
and PPM. P1 19A702104P3 Connector: two position shorting; sim to Dupont
C733 thru 68786-202. (Used in G2).
c734 19A702052P134 | Ceramic: 0.1 UF 5%, 25 VDCW. P7
C735 19A149897P21 Ceramic: 18 pF +5%, 50 VDCW, temp coef 0 +30
PPM. ----TRANSISTORS - - - -
C736 10A149897P47 | Ceramic: 220 pF £5%, 50 VDCW, temp coef 0 30 Q340 344A4183P1 N-Channel FET. sim to MMBF5484LT1.
thru
and PPM
C737 Q342
Cc738 19A149897P15 Ceramic: 10 pF £5%, 50 VDCW, temp coef 0 + 30 Q601 19A700059P2 Silicon, PNP: sim to MMBT3906, low profile.
PPM. Q602 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile.
C739 19A149897P27 | Ceramic: 33 pF +5%, 50 VDCW, temp coef 0 +30 Q603 19A700059P2 Silicon, PNP: sim to MMBT3906, low profile.
PPM. " )
Q604 19A705945P2 Silicon, Dual NPN: sim to R OHM IMX3.
C740 19A149897P47 | Ceramic: 220 pF +5%, 50 VDCW, t f 0 +30 - ) )
i oo pr =% emp coe Q605 19A700059P2 | Silicon, PNP: sim to MMBT3906, low profile.
C742 Q606 19A703197P2 Silicon, PNP; sim to MMBT4403 low profile.
C744 19A149897P47 | Ceramic: 220 pF +5%, 50 VDCW, temp coef 0 +30 Q607 19A702503P3 Silicon, NPN: sim to MMBT 4401.
gig PPM. Q640 344A4183P1 N-Channel FET: sim to MMBF5484LT1.
) 701 19A700076P2 Silicon, NPN: sim to MMBT3904, | file.
C750 19A702052P134 | Ceramic: 0.1 uF +5%, 25 VDCW. Snd ficon simto ow profte
C751 19A149897P47 Ceramic: 220 pF 5%, 50 VDCW, temp coef 0 +30 Q702
g‘;LéB PPM. Q801 19A700076P2 | Silicon, NPN: sim to MMBT3904, low profile.
c754 19A149897P27 Ceramic: 33 pF +5%, 50 VDCW, temp coef 0 £30 Q802 19A700059P2 Silicon, PNP: sim to MMBT3906, low profile.
PPM. Q803 19A702503P3 Silicon, NPN: sim to MMBT 4401.
C780 19A149897P27 | Ceramic: 33 pF +5%, 50 VDCW, temp coef 0 +30 Q804 19A700059P2 Silicon, PNP: sim to MMBT3906, low profile.
PPM. Q805 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile.
C801 19A705205P19 Tantalum: 2.2 puF, 10 VDCW; sim to Spargue 293D. Q808 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile.
C802 19A702052P134 | Ceramic: 0.1 UF 5%, 25 VDCW. and
and Q809
C803
C805 19A702052P134| Ceramic: 0.1 pF #5%,25vDCW. ¢+ |} - RESISTORS - - - - -
808 19A149897P47 | Ceramic: 220 pF 5%, 50 VDCW, temp coef 0 +30 R301 19A149818P153 | Metal film: 15K ohms £5%, 1/16 w.
PPM. R304 19A149818P333| Metal film: 33K ohms 5%, 1/16 w.
C809 19A705205P223 ] Tantalum: 22 pF, 6 VDCW:; sim to Sprague 293D. R305 19A149818P272 | Metal film: 2.7K ohms +5%, 1/16 w.
C810 19A149897P47 Ceramic: 220 pF +5%, 50 VDCW, temp coef 0 +30 R309 19A149818P153 | Metal film: 15K ohms 5%, 1/16 w.
th PPM. )
ca1s R315 19B800607P561 | Metal film: 560 ohms +5%, 1/8 w.
c817 10A149897P47 | Ceramic: 220 pF +5%, 50 VDCW, temp coef 0 £30 R316 19A149818P103 | Metal film: 10K ohms -5%, 116 w.
PPM. R317 19A149818P472 | Metal film: 4.7K ohms 5%, 1/16 w.
C820 19A702052P134 | Ceramic: 0.1 UF 5%, 25 VDCW. R318 19A149818P682 | Metal film: 6.8K ohms 5%, 1/16 w.
C870 19A702052P134 | Ceramic: 0.1 UF 5%, 25 VDCW. R340 19A149818P472 | Metal film: 4.7K ohms 5%, 1/16 w.
cs871 19A149897P27 | Ceramic: 33 pF 5%, 50 VDCW, temp coef 0 +30 R341 19A149818P562 | Metal film: 5.6K ohms 5%, 1/16 w.
PPM. R342 19A149818P104 | Metal film: 100K ohms 5%, 1/16 w.
C901 19A149897P27 Ceramic: 33 pF +5%, 50 VDCW, temp coef 0 £30 and
thru PPM. R343
co14 R344 19A149818P105 | Metal film: 1M ohms 5%, 1/16 w.
5235 19A149897P39 gg;&‘m'c 100 pF 2v5%, 50 VDCW, temp coef 0 £30 R351 19A702931P356 | Metal film: 37.4K ohms £1%, 200 VDCW, 1/8 w.
c919 R352 19A702931P374| Metal film: 57.6K ohms +1%, 200 VDCW, 1/8 w.
C920 19A149897P55 | Ceramic: 470 pF 5%, 50 VDCW, temp coef 0 +30 R353 19A702931P335] Metal film: 22.6K ohms +1%, 200 VDCW, 1/8 w.
PPM. R354 19A702931P374| Metal film: 57.6K ohms +1%, 200 VDCW, 1/8 w.
C9d21 19A149897P39 gs;&mic; 100 pF +5%, 50 VDCW, temp coef 0 +30 R355 19A702931P340 | Metal film: 25.5K ohms %1%, 200 VDCW, 1/8 w.
an .
etal film: .2K ohms +1%, E w.
Co22 R356 19A702931P361| Metal film: 42.2K ohms 1%, 200 VDCW, 1/8
R357 19A149818P473 | Metal film: 47K ohms 5%, 1/16 w.
------ DIODES - --- - - - and
. ! ) o R358
D701 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
thru R359 19B800779P14 | Variable, 47K ohms, +25%, 100 VDCW, 3 watt. (Used
D706 in G2)
D710 19A705377P5 silicon, Hot Carrier: sim to HSMS-2804 R360 19A702931P361| Metal film: 42.2K ohms +1%, 200 VDCW, 1/8 w.
R361 19B800779P14 | Variable, 47K ohms, +25%, 100 VDCW, 3 watt. (Used
------ JACKS - - - - - - in G2).
Ji 19A704852P2 Connector: 3 Pin Male Header. (Used in G2). R362 19A702931P361] Metal film: 42.2K ohms +1%, 200 VDCW, 1/8 w.
?gd R365 19A149818P682 | Metal film: 6.8K ohms 5%, 1/16 w.
R366 19A149818P472 | Metal film: 4.7K ohms 5%, 1/16 w.
R601 19A149818P103| Metal film: 10K ohms 5%, 1/16 w.
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SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION

R602 19A149818P102 | Metal film: 1K ohms +5%, 1/16 w. R728 19A149818P472 | Metal film: 4.7K ohms £5%, 1/16 w. Ueo1 19A702293P3 | Linear: Dual Op Amp; sim to LM358D.

R603 10A149818P104 | Metal film: 100K ohms 5%, 1/16 w ;’;dzg U701 344A4697G1 Microcomputer 80C515,MASK PRO

R604 344A3304P100L | Meta i 1K ohms £196, 1110w 730 19A149818P104 | Metal fim: 100K ohms £5%, 1126 w. U702 10A704727P6 | Digal: Modem. _

R605 10A149818P823 | Meta im: 82K ohms 5%, /16 w. N 19A149818P333 | Metal fim: 33K ohms £5%, 1116 w. U703 344A4029P201 $|1g2|(t)a‘|: 128K x 8-Bit Flash EEPROM; sim to E28F001BX-
R607 344A3304P2493 | Metal film: 249K ohms £1%, 1/10 . and

R608 10A149818P103 | Metal film: 10K ohms 5%, 1/16 w. R734 U706 RYT1186063/1 Digital: 48-Bit Serial Number ROM; sim to DS2401Z
R609 19A149818P393 | Metal film: 39K ohms +5%, 1/16 w. R735 19A149818P332 | Metal film: 3.3K ohms £5%, 1/16 w. U707 19A705603P6 | RAM ,8KX8MOS.

R610 10A149818P104 | Metal film: 100K ohms +5%, 1/16 w. R736 19A149818P100| Metal film: 10 ohms +5%, 1/16 w. U708 19A703483P302 | Digital: Quad 2-Input NAND Gate; sim to 74HCO00.
R611 10A149818P103 | Metal film: 10K ohms 5%, 1/16 w. }:?;L:Jgg uso1 344A3202P201 Linear: Voltage Regulator; sim to LP2951ACM.
and _ U802 19A149755P5 | Digital: 8K x 8-Bit EEPROM; sim to 28C64.
R612 R740 [ 19A149818PS61 | Metal film: 560 ohms 25%6, 1/16 . Uso3 | 344A3800P102 | Linear: Tone Generator; sim to PCD3312C.
R613 | 19A149818P473] Metal film: 47K ohms £5%, 1/16 w. R7AL [ 19A149818P333 | Metal film: 33K ohms £5%, 1/16 w. usoa | 344A3201P1 Digital: Audio Signal Processor; sim to MB87780PFV-G-
R614 19A149818P153| Metal film: 15K ohms 5%, 1/16 w. R742 19A149818P823 | Metal film: 82K ohms £5%, 1/16 w. BND.

R615 19A149818P103 | Metal film: 10K ohms +5%, 1/16 w. R743 19A149818P101 | Metal film: 100 ohms £5%, 1/16 w. U805 19A704971P11 | Linear: 8-Volt Regulator; sim to MC78LOSACD.
and R745 19A149818P561 | Metal film: 560 ohms +5%, 1/16 w.

R616 o ¢+ N - VOLTAGE REGULATORS - - - - -
R617 19A149818P153 | Metal film: 15K ohms +5%, 1/16 w. R751 VR802 | 344A3384P20 | Silicon: 20-Volt Zener; sim to 1SBM5932A.
R618 19A149818P103 | Metal film: 10K ohms +5%, 1/16 w. R752 19A149818P101 | Metal film: 100 ohms +5%, 116 w.

and R753 10A149818P562| Metal fim: 5.6k ohms +5%, va6w. | | | . CRYSTALS -----
R619 R754 19A149818P100] Metal film: 10 ohms +5%, 1/16 w. Y701 9A702511G64 Crystal unit, quartz: 11.0592 MHz.

R620 19A149818P104 | Metal fi'm: 100K ohms +5%, 1/16 w. R760 19A149818P682 | Metal film: 6.8K ohms +5%, 1/16 w. Y801 19A702511G65 | Crystal unit, quartz: 3.57945 MHz.

R6ZL | 19A149818P474] Metal fim: 470K ohms £59%, 1/16 w. R770 | 19A149818P101| Metal film: 100 ohms 5%, 1/16 w.

R622 | 19A149818P393 | Metal fim: 39K ohms £5%, /16 w. R773 | 19A149818P104 | Metal film: 100K ohms 5%, 1/16 w.

;?;3 19A149818P333 | Metal film: 33K ohms +5%, 1/16 w. R780 19A149818P392 | Metal film: 3.9K ohms £5%, 1/16 w.

R624 R781 19A149818P272 | Metal film: 2.7K ohms 5%, 1/16 w.

R625 10A149818P104 | Metal film: 100K ohms 5%, 1/16 w. ;"7% )

R626 19A149818P272  Metal film: 2.7K ohms £5%, /16 . R801 10A149818P473 | Metal film: 47K ohms £5%, 1/16 w.

;?;7 19A149818P103 | Metal film: 10K ohms +5%, 1/16 w. R802 19A149818P102 | Metal film: 1K ohms +5%, 1/16 w.

R628 R806 19A149818P104 | Metal film: 100K ohms 5%, 1/16 w.

R630 10A149818P101 | Metal film: 100 ohms +5%, 1/16 w. 22%7

R632 19A149818PAT3 | Metal film: 47K ohms £5%, 1/16 w. R808 10A149818P473 | Metal film: 47K ohms £5%, 1/16 w.

R633 19A149618P104]  Metal film: 100K ohms £5%, 1/16 w. R809 19A149818P100 | Metal film: 10 ohms 5%, 1/16 w.

R634 19A149818P103 | Metal film: 10K ohms £5%, 1/16 w. R810 19A149818P470 | Metal film: 47 ohms +5%, 1/16 w.

R635 19A149818P682 | - Metal film: 6.8K ohms 5%, 1/16 w. R825 10A149818P184 | Metal film: 180K ohms 5%, 1/16 w.

R636 19A149818P103|  Metalfilm: 10K ohms £5%, 1/16 w. R826 19A149818P104 | Metal film: 100K ohms £5%, 1/16 w.

R637 19A149818P105 | Metal film: 1M ohms £5%, 1/16 w. R827 10A149818P473 | Metal film: 47K ohms £5%, 1/16 w.

R640 19A149818P152| - Metal film: 15K ohms 5%, 1/16 w. R828 19A149818P103 | Metal film: 10K ohms £5%, 1/16 w.

R641 19A149818P103|  Metalfilm: 10K ohms £5%, 1/16 w. R839 19A149818P101 | Metal film: 100 ohms +5%, 1/16 w.

R643 19A149818P105| - Metal film: 1M ohms £5%, 1/16 w. R840 19A149818P182 | Metal film: 1.8K ohms £5%, 1/16 w.

RG44 | 19A149818P472] Metalfilm: 4.7K ohms £5%, 1/16 w. R84l | 19A149818P101| Metal film: 100 ohms 5%, 1/16 w.

R645 19A149818P105 | Meta fim: 1M ohms 5%, 1/16 w. r6do 19A149818P0R0| Jumper.

;?ds 1 19A149818P473| Metal film: 47K ohms 5%, 1/16 w. R843 19A149818P101 | Metal film: 100 ohms +5%, 1/16 w.

| =,

R653 19A149818P274| - Metal film: 270K ohms +5%, 1/16 w. R846 19A149818P103 | Metal fim: 10K ohms £5%, 1/16 w.

R654 19A149818P103 | Metal film: 10K ohms +5%, 1/16 w. R848 19A149818P104 | Metal film: 100K ohms £5%, 1/16 w.

R655 10A149818P274 | Metal film: 270K ohms 5%, 1/16 w. and

R656 19A149818P103 | Metal film: 10K ohms 5%, 1/16 w. R849

R657 19A149818P104 | Metal film: 100K ohms +5%, 1/16 w. R850 19A149818P103 | Metal film: 10K ohms £5%, 1/16 w.

and R852 19A149818P103 | Metal film: 10K ohms £5%, 1/16 w.

R658 _ R860 19A149818P105 | Metal film: 1M ohms 5%, 1/16 w.

RES9 | 19A149818P153 | Metal fim: 15K ohms £5%, 1/16 w. R861 | 19A149818P272| Metal film: 2.7K ohms +5%, 1/16 w.

R660 10A149818P104 | Metal film: 100K ohms £5%, 1/16 w. - 1071498187101 | Vetal firm: 100 ohms £5%, 116w,

R661 344A3304P1002 - Metal film: 10K ohms +1%, 1/10 w. R892 19A149818P104 | Metal film: 100K ohms £5%, 1/16 w.

R662 19A149818P103 | Metal film: 10K ohms £5%, 1/16 w. and

R663 344A3304P3483| Metal film: 348K ohms +1%, 1/10 w. R893

R664 19A149818P684 | Metal film: 680K ohms +5%, 1/16 w. Ro01 19A149818P101 | Metal film: 100 ohms £5%, 1/16 w.

R702 19A149818P101 | Metal film: 100 ohms +5%, 1/16 w. }?5“16

thru

R706 T A A I [ THERMISTOR - - - - -

R707 19A149818P470| - Metal film: 47 ohms £5%, 1/16 w. RT601 | 19A705813P2 | Thermistor: sim to AL03006-58.2K-97-G100.

R708 19A149818P101 | Metal film: 100 ohms +5%, 1/16 w.

R725 10A149818P100| Metal fim: 10 ohms#5%, v26w. | | | | = ------ INTEGRATED CIRCUITS - - - - - -

R726 19A149818P153 | Metal film: 15K ohms £5%, 1/16 w. U301 19A704883P2 | Digital: Quad Op Amp; sim to MC3303D.

R727 19A149818P103 | Metal film: 10K ohms £5%, 1/16 w. S’;’% )




LBI-39016

IC DATA

LBI-39016

QUAD OPERATIONAL AMPLIFIER U301,
U302

14 3 PIN CONNELCTIONS
AN AN ANM

S OU|T 0 — o;rr
Rl
P YY YT Y INPUTS E:::I>J El NPT
i 8 i 8 B
vee [4] [11] vee om0
INPUTS{E o] weuTs
2
[£] =]
ouT ouT
2 [7] 5] 3

{TOP VIEW)

8-BIT MICROCONTROLLER U701
344A4697G1 (80C515)

Pin Configuration
PL-CC-E8

RESET [ P5.7
¥ REF PO.7
¥ GHD P0.6
P6.7 PO.5
P6.6 P0.4
P6.5 P0.3
P6.4 SAB PO.2
P6.3 P01
PE.2 80C515/180C535 PO
P6.1 B
P6.0 ALE
P3.0/Rx00 PSERM
P34Tx00 P2.7
PI.2ANTO[] P2.6
P3.3A0TA O P25
P3.4T0[ P2.4
P3.5T1 [ 26

P2.3

PA4INT2 [
vee [J
Vss [

XTAL2 [
P20 [
P21 [
p2.2 L

P1.3MHTE/CCE [
XTAaL1 O

P3.6/RD
P3.7R0 [
P1.7T2 [

P1.6/CLKOUT [

P1.5T2Ex
P1.2AHTS/CC2 [
P1AAHTHCCA [
P1.0AHT3:CCOo O

DUAL OPERATIONAL AMPLIFIER U601
19A702293P3 (LM358D)

PIN CONNECTIONS

S
ouTPut | [1] 8] vee
INPUT | {-) [2] 7] ouTPuT 2
INPUT I (+) [3] 6] npPUT 2 (-}
GND [4] 5] INPUT 2 (+)
Logic Symbol
Yoo ¥ss

XTAL1 @ Font O
& -bit
XTALZ
(::> Port1
8-bit
Ga— Yot
VAEND— SAB
gocs1si K : HPons
80C535
Port & or
“'bi: :> <:> :—bi: ¢
® FPort &
— 8-bit
PE o]
= i~ AILE
RESET i} »~PSEN

DIGITAL MODEM U702
19A704727P6

FIN 44 PACK DESCRIFTION
NAME PIN
RE 33 READ ENABLE [ACTIVE LOW)
EN n CHIP ENABLE (ACTIYE LOW)
RESOUT 43 RESET OUTPUT [ACTIYE HIGH) ] 22
ADD 4 BI-DIRECTIONAL ADDRESS { DATA BUS m=in}
AD1 1 BI-DIRECTIONAL ADDRESS { DATA BUS —
AD2 2 BI-DIRECTIONAL ADDRESS ! DATA BUS
AD3 n BI-DIRECTIONAL ADDRESS { DATA BUS D
ADS 6 BI-DIRECTIONAL ADDRESS { DATA BUS —
ADS 8 BI-DIRECTIONAL ADDRESS ! DATA BUS
ADE 10 BI-DIRECTIONAL ADDRESS { DATA BUS =D
ADT n BI-DIRECTIONAL ADDRESS { DATA BUS D
ALE 12 ADDRESS LATCH ENABLE [ACTIVE HIGH) —m
vss 12 GROUND
CcLK1 15 BUFFERED OSCILLATOR OUTPUT ==
Yoo 1w POWER SUPPLY —mD
XTAL1 12 OSCILLATOR INPUT
XTALZ 21 OSCILLATOR OUTPUT -0 12
cLK2 22 640 KHZ DUTPUT
DATAIN 2 RECEIYED DATA INPUT
FATIGI 24 RECEIYED SAT INPUT{G1 EN. HC138 [ACT. HI)
TXDAT 26 TRANSMIT DATA DUTPUT
RCYCLEME2 28 RECOYERED CLOCK OUTPUT/@2 OUTPUT FOR HC138
RCYDATIGD 30 RECOYERED DATA OUTPUT!&0 OUTPUT FOR HC138
INT 32 INTERRUPT RERUEST [ACTIVE LOW 0.D.)
RESIN 33 RESET INPUT (ACTI¥E HIGH) RCY pey
Ccs 34 CHIP SELECT [ACTIYE LOW) CLl DATA c IA?].II-JCR“EESDS
CLE3M 35 TRAHSMIT CLOCK OUTPUTICLE 116 DUTPUT i P OUTPUTS
wR 31 WRITE ENABLE (ACTIVE LOW DATA u
MODE 18 Emable 44 pin functions [active low) RYXDATA O RECO- . s -m ﬁ?\ﬁ?ﬁs’
A 38 A inpat for HC138 YERY
B 36 B inpat For HC138 1 | b—— ae
c 31 C input for HC138 n[l— :3
G2B 20 G2B eaable for HC138 (actire low) TXDATA D TRANS- & BITS T
A0 40 AD address output MITTER E g:
A a2 Al address outpat rf— 2 &
A2 3 AZ address autpat | SAT : F
A3 5 A3 address outpur SAT counTERf SENS A iz
Ad T Ad address output XraLl TIMING cpP—— B
AS 3 AS address outpat 3 pryT—— E[—¢
A 1 A6 address output = DoG [ MoDE
AT 16 AT address outpat o LATOR TIMER — =%
a1 23 @1 outpat for HC138 [ 02
a3 21 &3 owtput for HC138 » “ 9 a [ 03
a4t 25 @4 - BT [ored internally) output for HC138 CLK1 CLK2 CLK3 RESIN [ ggom
— T
DIGITAL 128k x 8-BIT FLASH EEPROM U703
M— o
B — O —
AsC—]3 [—CE
A+ [—oa7
A5 m—il
PvOD—]s ——lpas
vEC—]7 ] BLOCK DIAGRAM
Yee[—] 8 ‘TOP V|EW} —1D0g3
Ypp——19 —GN
Als—]10 —oa:2 Do, - Do
Als—]n - 1o 1] !
AlzC—]12 ——oae
A7 |13 ——1a0
L m— L —al Iﬁ
AS 115 ——A2
A —s —it] ouTPUT PUT |‘—
BUFFER BUFFER
[
|
E El | WO LOGIC |
58 T
g3 STATUE I
E REGISTER =
commann [+ WE
Py REGTER |4 &
COMPARATOR I l WD
Ay INPLT I
* ELIFFER [P— » -GATING WRITE $TATE PROGRANIERASE
. MACHINE WOLTAGE SWITCH Ver
N ]
ADDRESS MENE g Bu e
w | B w w
A-DECODER: | @ ge|ge| 3E = % 4— Gho
. [ N Zx
. E¥|2¥| 2% g8
o o il @ =
< <
| E
ADDRESS +
COUNTER T I I I I




LBI-39016 IC DATA LBI-39016
48-BIT SERIAL NUMBER ROM U706 QUAD 2-INPUT NAND GATE U708 VOLTAGE REGULATOR U801
RYT1186063/1 (DS24012) 19A703483P302 (74HCO0O0) 344A3202P201 (LP2951ACM)
8 T 6 5
AAAA
Vee
Fl 3 [ [ o] B [ O
GND | | T 99
I_I 1 2 3 4
........... 1.. BLOCK DIAGRAM
) I =
|ﬂ |§J 4\ 'i - ;:'i; k=1 INPUT | = fOUTPUT] --I MAX
GND i |
oata NIC | —: \ | < ; -
m Iﬂ Iﬂ I4—I Iil Iil I?—I 1 i AMPLIFIER s:r ‘_
GND cwos > bl iy PV,
ORTTL 60kD I —
i 50-_-||_ +j' RROR o
i efievls T x |onre
: T REFERENCE
C RAM, 8K X 8-BIT MOS U707 8K X 8-BIT EEPROM U802
19A705603P7 19A149755P5 (28C64)
S
BLOCK DIAGRAM :ICEE ; zgg,:!% PLASTIC LEADED CHIP CARRIER
A7 [ 3 26f1CS2 TOP VIEW
AB O 4 25[1A8
A [ s 241 A9 o =
0 . s O s 23[1A11 LR
Az ? lemor al rra Aa E ? 22 ]‘E E2
:3 2 g ™ ) éf}yﬁ‘ ” AZ 8 2 [A10 E i H EE E E A3 MEMORY
:2 f > (65536) Al 9 20[1CS1 ARRAY
I 'é-' A0 1o 1901f08 ABE 23 | A3 aoas
re 2 ) o1 i 18[1f07 a5 [ 6 | 28 ] A9
s10 . yoz2 iz 17 Ijos bAGE BUFFER
A1l s . o Column Gate o303 16 llfos ::% ;‘:‘ :: .
v 14 13 1y04 WE DEvECTION WRITE
_ st 0 az [ 75] OF ﬁ ﬂ
e & a1[10 73] A0 ENABLE —L
TRUTH TABLE a0 [T 73] cE Ay Y mm— (110 S— [ N
oE WE |CS, |cs, | O Mode nc[1z 22] o7
= O Buffer o H X x Mot Selected
% X L X (P%twer?);zn} IIOHIE | 21[10g
H L H H | Qutput Disabled 2| k| fel [=] =] |2l |= 10q 7
W01 1#02 O3 104 I#O5 06 107 #08 H L H L Read |—J g IE”U] I:I I::-”Tnl
L L H H Write = & = ges
L L H L
X:HorlL




LBI-39016 IC DATA LBI-39016

TONE GENERATOR U803 8-VOLT REGULATOR U805
344A3800P102 (PCD3312C) 19A704971P11 (MC78L0O8ACD)

BLOCK DIAGRAM

osti asco vYDD Vs

CLOCK
|oscu.uwn I—.| GEMERATOR I___I.____.I____i
| I I
|
|
I

¥gg Iz U

wlz] (TOP
b oo 1] VIEW)

SWHTCHED - RESISTOR/ osco E

Tone generator "HIGH group”
1

OUTPUT
GROUND
TONE GHOUND

X1 I

»

8] INPUT
7] GROUND
6] GROUND

SWITCHED -

o] [o] =] [=]

[o] [2] o] [=]

INPUIT DIVIDER CAPACITOR
APACITGR CAPACITOR TOME
CONTROL [ SELECTION BANDGAP f_mfmoss ™ Low-rass [ N.C :|5 N.C
S0A LeGIC (ROME VOLTAGE A L
—T FILTER FILTER
scL REFERENCE
-
+ ¥ 1
—P| L3 ¥ I
Tone g ‘LOYW group”
Al

AUDIO SIGNAL PROCESSORUS804
344A3291P1 (MB87780PFV-G-BND)

BLOCK DIAGRAM

RR-BLOCK
VGAF: ¥GAF TX-BLOCK
|5} DTMF
ALIN ALIN
— ¥G ¥6
MUXI MUK
! b ™IC e
RAFI manl || L Ll
HPIO 0 TONE TONE
TOIN TON LMo LIMO
Losc Losc LIMH LIMH I 0P VIE
LIML LIML
PRI PRI N TN I u W)
oisc oisc DEIN DGIN
RE
e s
RREF, RREF — Geno
RRAF REAF (— Ceml
cGo ceo DTIN DTIN
Leeo Leea TREF TREF
PE: gg: YGAU YGAU
e e L] Txau TXAU
NSt NS1 ~—]
P31 PS1 o
N5Q NsSQ l—1 aEn
ADIN ADIN l— BEn
ChP CMFO o
DAD DAD l— bee
Da I pic
TSEL TSEL L— Fey
TREC TREC [— e
TEST (1= —| 13g
15A o
1B I mas
T0s PIN NAME TABLE
no| 10| name| Mo 10 [name [Mo | 10 frame [No | 10 |nams
1 |—|mc |21 |0 |osc)4 |o |acr |81 |- [MC
2 |1 |opu |22 |0 |Lceo| 42| ao|mux (62 |G |aoT
3|6 |be |23 |0 |cMPO| 43| AC|RID |63 | AO| TVDZ
4 |1 fosc|za | e | da| & |Rar |64 | 20| TREF
5 |0 |oscoyzs |1 | TsEL | 45| A0 HR10 [ 85 | Aof BlAs
& |10 |cwio) 28 | wp | oD | 48 | &1 | vRP | 88| ao| BREF
7 |e |oo |27 | mo| RuaF] 47| 0] Da | 87| aof LmH
g | WD| DD [ 28 | Al |WGAF| 45 | 20| DAO| 65| AQ| LML
g |1 |xrsT| 2a| & | oM |48 | & | a0 Ba | a0 LMo
a0l |en |30 & faum |50 | an | oisc | 7o ao) Tone
ar|1 |s1e | st | MR |51 | o | TREC| 71— NG
12|11 |oatal s2| & | pr1 |52 | so| nsa | 72| so]veal
13| 0 |sws | 33| | ne |53 | sof os1 | 73| A | EMC
T4 O | Sd | 34] AL NCT |54 ] AL NST | 74 AL IMIC
15| o |swa | as| a | per |ss | ar| st | 7s| ar] TTon
16| 0 |sw2| s6| aol & |ss| —|me | 78] a0 ALEr
17| o | 5w | 37| aof ceo |57 | ar| ™ | 77| vD|vOD
18| 0 |swo | ss| & | Tom s8] an| con| e[ 1 | ve
19| wp| voo | za| aof rRREF|sa | 1| ot | 79| | | EDAT
201G | DG | 40] AQ{RWD2]| G0 | ACpTXAUL S0 | | IDAT




LBI-39016

LBI-39016 OUTLINE DIAGRAM
COMPONENT SIDE LEAD IDE NTIFICATION
2
LEAD IDENTIFICATION
Jin FOR D701 - D706, & D710 ';g’;”&g’fgg‘gﬁ“;'ggo IEE)ARDUIE:GNTIFICATION
1 (GND)
4 L U601 9 6 2 ()2 [
O < — 4o+ O 03 1 s(e)
e | Peaaaal 10 (53100
s Jesos UM e
- s ug2 o TOP VIEW TOP VIEW
E = CH13 — EHCG‘H N 2 4 3
uro1 = = - o (D@ )(GND)(NC)
Lni| g [
= ] ~ R361 TOP VIEW
ﬂD — ~a =
[ usn4 ﬁ g LEAD IDENTIFICATION LEAD IDENTIFICATION
190903963G Eu ] = m FOR Q601 - Q603, Q605 - Q607, Q701 FOR Q604
REY YsM Cold L E Ri5e | 0702, Q801 - Q806
Ci] é |m I:l ] (E1}6 1(c1)
Y7 ) o [ 0 ol (8)2 O (B1)5 2 (B2
= WRED2 o uso? | = k] — == 3(cC
= Y602 @ SnCoooooao u7n? = 51 Rl by \RL ] : O 3¢c) (c2) 4 3 (E2)
= Y601 - — 2|3 e T =) 10 TOP VIEW
1 JT02 E.:gg.: 2 E 2 J910 1 I:I]
= ||
L0 | RGN |12 1 31| [cess cost TOP VIEW
SOLDER SIDE
- Ro22 (8IS RS — O (6% 3. £ ] . momE. =3 \
= = = 1S =0 Bq 0[5 B BEiREign E2
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(19D903963, Sh. 2, Rev. 1)
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LBI-39016 SCHEMATIC DIAGRAM LBI-39016

J702
uaes T B T0 AEGIS OR VOICEGLARD
Mo | Sy gye® REGLATOR w7 Y REGULATOR v OR DATA INTERFACE BORRDS
b T vaut Vin = 1 . q
c701 2 N GND |7 3 QuTPUT INPUT > '
PR 3 lcnn onp LB caot 51 SENSE  FEEDRACK 5 CRO3 R 07 1910
a- >—14p£ fne  wefE E'EHF\F EEETDOHN ER;S: 5 I H1O%F 7 toe 1 “IVIC NORARLLY || 0 LRYPT 05 &
= - SH_fH . CRYPT €8
- T 5V L T RBOB | 5 +3VDC RESET cazo | z TO M. 2 -
= ) / caoz Look N e a7 0pF - __
+8Y 1IN T locur NE L2 5| oo T0 . 2 1 ISP_Cs
R7BO 45 NORWALLY | T0 70 = ol = [ 100 ‘r]}c_;f 3
E.gx 0YDC REGET = P RE&L 3 BE1S: 0] O s R3[4 =  33pF 15
— 5 R705 — CRYPT_CLK @ A - R 0, 2 At et B
BANDSKITCH | » - , AR d P TG 5H. 2 100 =, - 199 _ﬁ}?sTm
C7 05 100 I " — R80Z = 43pF | 4 _ | Lostcrze:n o] RIS = F3pF |2 _
— L T m—y - 5| An 0 SH. 2 AN Y- USF_INT
5 220pF = R? 5B . = To BH. 2 100 ﬁQCSOE 1.BK }ESTIS
OPIT 4 A \_n — R803 ™= 33pF 5 _ 27 RILE = T00pF |19 .
cr?07? B0 _— HER O—M—r—) HR m }j - DSA_RESET
. 100
B 5% 70 Hg 04 1l__} £903 _ﬁ ca1s
° R702 T RE4E s 512 I 0 - 33eF E = 14 19
& INARLE 9| H e AMA P ng > | AGND
S_ENABLE - A A pgag KEYPAD_SERIAL, 10D M e
c702 100 RYD LOK 104G | RE232 RX _l__} c304 VE_RX O L VG _RYE
2 : LI {(FROMCINRUTER) 1 RIOS = 33pF | > T0 SH, 4 i
| 22 0pF = R7 03 , 1 2 4 196" . 21
5_ATA - * W A c210 ﬁ cgo5 = 5| agNd
C7 o3 toe e 0701 = 220pF o PAORT 33F | g = &
RE4E TO 54, 2 100
= R7 Dd —ANA— — 22
5_CLK LI p ZE06F Ay ¢ _ 160K M PTT/FLASH VPP R207 = S30F | g VG-TX & > ve T
€704 160 A a PIT WA 2 FTT/FLASH_VPRr s A y 1 >| m 0 8H. 5
E e
4 22opF = R? 08 Ul + ir=OR XT_SPkR_NITE RS08 T ggg; 1o 511 & }_T - >
oy | >t [ Rs = w e TR BT o g Dy, .
cree T RB4a 811 532 __L_] caos 512 o P 2% P
=, ! WA Rg4 5 RICI = 33pF |,
5 220pF = . 1acK 100 _ 4 oo =
TX oD - ~ % . =N H5_PHR_ENELS 100 _I__”EaTog N S
Y S PR ERAL 5 RsZI2_C15 rRaLO= 5358 |15 521 © -
- D e (70 CHPUTER? B A s | 18 hsig M
4 r;?OSr‘ _:L l'—éE‘El{)apI-' 100 _|__) = 19%pF  |rs
VOL/S0_HI - : N - . RI1L = gg;g 3 52 Gn -t >
5| 07
100 -l 57
, AUDTOTR: 0] Qe 552 «l? HIC_HLTX_ATIO/ :r) %g;ﬂ_ 31 ¢ }_]‘- > >
RELAY | > AUDIC I/0 BUS TO SH 5 i—”?;a SH_fi+ prvpe feais p5
am = 22 OpF T6 SH. 2 - © 100F . b8 p-
) uBa3 R Ao o R -7 RK_AUDIO
 ITHF_ENCODER _ - 5 | - pp— e |y
i . 54 -
Taos —[vss soa N LA L SEonr 190904577 SCHEMATIC DOCUMENTS 1o )
K}H 2 wIo ScL ¢ 3 [ Y — rga3 S2! 537 1909045761P1 PWB ~ NOT FOR LBI 1 lcazt PE
100w 3 E 10K Co5 1971904578 SCHEMATIC 1S FOR sz o -~ 00F Bo -
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