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change causes the oscillation frequency to change approximately

DESCRIPTION 300 PPM.

_ _ - Reset and Watchdog Timer
System Module 19D902590 contains all audio processing

and control circuitry for the T/R and M/R shelves. The audio The System Board contains a power up/manual reset circuit
processing and routing is done using analog circuitry. The contrt initialize the programmed code and hardware devices on the
circuitry utilizes high speed digital components and includes board. The reset circuitry, consisting of digital supervisory cir-
microprocessor. Due to the high speed digital circuitry, theuit U19, monitors the +5V line. When the voltage on the +5V
System Module is housed in an RFI and EMI shield. line is below +4.5V, U19 outputs a low going pulse on Pin 15.
At the same time it also outputs a high going pulse on Pin 16.
_ There are four types of System Modules for various applicavanual reset is also possible by pulling the reset line on J1-18C
tions: low. This is accomplished through the reset switch S1 on the
1 System Module 19D902590G6 incorporates  Syste Power Module. Supervisory circuit U19 also provides added

. . A 4 rBrotection for EEPROM UG to ensure data integrity. If the +5V
Board 188D5498G1 piggybacked with the Digital Signaly,g f4)15 helow 4.65V, U19 inhibits any chip select to U6 that

Processing DSP Board 188D5682G1. This module is used: : :
in all MASTR lle and MASTR IIl base station applica-erqlght oceur during power transients.

tions, including EDACS. In addition, U19 provides a watchdog timer. The microproc-

2. System Module 19D902590GS is identical to SystenfSS0r Must pulse U19, Pin 11 Fl’e”o‘i]ica"y O{“;Jlg will ger!erabel
Module 19D903590G6, eXCGpt for the chassis Screegireset. € microprocessor pu ses the watc 0og timer using ,

printing. This module is used in MASTR III Auxilliary n 40(WDOG).
Receiver Applications.

The reset pulse is applied to microprocessoPRtdgramma-

3. System Module 19D902590G1 incorporated Systenble Peripherall nterface(PPl) uU34 and to the baCkp|ane Boal’d
Board 19D903771G1 and was used in MASTR lle Dcon J1-18C.
remote applications only. This Board is no longer manuaddress Latch
factured, but is functionally similar to the 188D5498G1

System Board. See LBI-38764. The main controller on the System Board is microcomputer

4 System Module 19D902590G3 incorporates Syste U1 (80C152JB). The microcomputer obtains instructions from

Board 19000377161 piggybacked with the Digital Sig. "6 Program stored in EPROM U4.

nal Processing DSP Board 19D902667G1. These Boards g |gyer eight bytes of the address from the microcomputer

are no longer manufactured, but the module is functions, i

- plex between address and data. Address latch U2 (74HC37)
ally similar to the 19D902590G6 System Module. Seqg seq to secure the address from the microcomputer using the
LBI-38764. microcomputer ALE signal (U1-55). The upper eight bits of the

address contains only address information and are applied di-
Supply voltages for the System Module are generated by gy {6 the devices needing these additional lines.
Power Module and are applied to the System Module through

the 96-Pin DIN connector on the backplane board. Address Decoding

CIRCUIT ANALYSIS One of eight de-multiplexers U3 (74HC138) is used for
address decoding. The three most significant bits of the address

bus (A13, Al14, A15) are used to select one of eight, 8k-byte
SYSTEM BOARD blocks of data (non-program) memory.

Clock Circuitry The microprocessor PSEN output signal at U1-54 is used to

disable demultiplexer U3. This event causes all of the eight select
The 14.745 MHz clock drive for the System Module digitaloutputs to go high so only the program EPROM U4 will be

circuitry is derived from a gate oscillator circuit comprised ofselected during accesses of program memory. This prevents bus

inverters U21C and U21D, 14.7456 MHz crystal Y1 and assoctontention on the AD lines. The following devices are mapped

ated components. Resistor R110 keeps the inverter gate U21@V/an 8k-byte block of data memory:

in the linear mode during power up for reliable clock start up.

Resistor R111 and capacitor C3 provide AC and DC drives to U3-15 0000-1FFFH EEPROM (U6)

Y1. Inverter U21D buffers the clock signal and transistors Q11 y3-12 2000-3FFFH RAM (U5)

and Q12 allows microprocessor U1 to adjust the clock frequency. y3-13  4000-5FFFH Digital Signal

Processor

When the microprocessor pulls P4.5 (Pin 60) low, Q11 and
Q12 are turned on. Capacitors C52 and C53 are then switched
into the circuit, changing the capacitive loading on Y1. This

Copyright© July 1995, Ericsson Inc.

U3-12  6000-7FFFH Input/Output EEPROM WE U5-27 goes low while the CE is low, then data
Latches (U7, on AD[0:7] is stored in the EEPROM at the input address.
U2s) Counter Timer IC
U3-11  8000-9FFFH 82C54 Counter
Timer (U29) Counter timer U29 consists of three 16-bit timer/counters
U3-10 A000-17 82C55 that are used for the different functions described below. The
Programmable Peripheral microprocessor can enable, disable and configure the counters,
Interface (U34) as well as read back counter status information using the AD
u3-9 CO00-DFFFH  not used bus. The input clock to the device is derived by dividing by
u3s-7 E000-FFFFH not used two the 14.7456 MHz clock signal out of gate oscillator buffer
U21D using D flip-flop U28. This same 7.3725 MHz clock
Program/Data Memory signal is used for each counter/timer to give 135 ns resolution.

Three memory components are included on the System cqunter 0 is used for Channel Guard decoding. It is con-
Board: UV EPROM U4, static RAM U5 and EEPROM UB. figyred to output a 135 ns pulse on U29-12 at eight times the
The microprocessor can address two 64k-byte memory seghannel Guard decode frequency. This pulse is latched by
ments; the program memory and the data memory. The prg, fon U18A. The output of this latch is applied to the INTO
gram memory is stored in U4 and is selected by a low goingnt of microprocessor U1-16, causing an interrupt. The
pulse on microprocessor PSEN output U1-54. microprocessor resets the latch, clearing the interrupt by puls-

. . i 18A, Pin 4 using P1. 1-1 in the i
The low going pulse on the PSEN output disables acceé%grvLi::esro,utiéne. using 6 (U1-10) output in the interrupt

to any data memory by disabling address decoder U3. This

disables all chip selects to device_s mapped to data MEemOry The 135 ns pulse on U29-12 also causes a sample of the
locations (Refer to Address Decoding section for more informited Channel Guard signal LIM_CG to be taken. This
mation on devices mapped into data memory space). sample is brought into the microprocessor during the INTO
rvice routine on P4.7 (U1-58) and used for Channel Guard

. . . S
The microprocessor executes program instructions fetCh‘thZcoding

from EPROM U4. The microprocessor outputs the program
address on AD[0:7] and A[8:15]. The address latch Iatches the The second counter timer (counter 1) is used to generate a
address on AD[0:7] when ALE goes high. The EPROM inputgyicroprocessor interrupt. This interrupt is used by the micro-
the 16 bit address and outputs the eight bit instruction foungcessor to generate Channel Guard and should occur at eight
at the input address on AD[0:7] lines when PSEN goes low.iimes the Channel Guard frequency. The counter is configured

Data memory is stored in static RAM US. Data can b(_?to send the output (U29-16) high upon timing out. This high

written to and read from this device. However, all data is IostS inverted by NPN transistor Q9 and resistors R1 and R18.

at power off. The RAM inputs the latched address output by  The inverted signal is then applied to the microprocessor

the microprocessor when chip enable input US-20 from adnT1 input (U1-18) which causes an interrupt to occur. The
dress decoder U3 is low. If the RAM OE input U5-22 goeg,qynter is reloaded by the interrupt service routine software.

low, then the data contained in the RAM at the input addresgyjg causes U29-16 to return low which clears the interrupt.
is output to the microprocessor on the AD[0:7] lines. If the

RAM WE input U5-27 goes low, data on AD[0:7] is stored i The third counter/timer (Counter 2) is used for tone gen-
the RAM at the input address. eration. When a tone is desired, the microprocessor configures
o L . the counter/timer to output a square wave on U29-20 at the
Personality information is stored in EEPROM U6. Datayegired frequency. This square wave is then bandpass filtered

can be written to and read from this device. Data stored in thb'fy active filter stages U17C and U17D to remove undesired
device is not lost at power off. The EEPROM inputs the,5rmonics and to create a sine wave.

latched address from the microprocessor when the CE input is

low. The chip enable input is generated by address decoder U3 a resistor divider consisting of resistors R38 and R39 sets
and output on U3-15. However, the signal is routed througthe level of the sine wave at U17-14 to approximately 800
u1o9. mVrms. The microprocessor disables the counter/timer when

: o . . no tone is desired.
Supervisory circuit U19 disables the EEPROM chip enable

when the board is in a reset condition. This ensures that d@fogrammable Peripheral Interface
extraneous writes occur to the EEPROM during power-up or

brown out conditions which could affect personality data. ProgrammablePeripherallnterface(PPI) U34 provides
three additional eight bit I/O ports. The reset generated by

If EPROM OE input U5-22 goes low while the CE is low, supervisory circuit U19 is input on U34-39 and serves to reset
then data contained in the EEPROM at the input address e U19 to the default state. Ports A and C are configured as
output to the microprocessor on the AD[0:7] lines. Ifoutput ports and Port B as an input port.
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Port C outputs are used to load the Rx and Tx synthesizers The microprocessor also generates he AUX RX MUTE
as well as provide serial communications with the interfaceutput used to mute an auxiliary receiver. The signal originates
board. Port A outputs provide an interface to the GETC imn U1-51 and is inverted by U26F. This gives an open collector
GETC equipped stations. The system board loads the syntrastive low output.
sizers and communicates with the interface board with the
following Port C signals: RXF4/AUX2 (DATA), RXF2 (EN- The EXT LSD SEL, LINE IN SEL, LSACQ, and 4W
ABLE), TXF1 (A0), TXF2 (A2), RXF1 (A2), and from Port DUPLEX signals are also generated by the microprocessor.
A: SERIAL CLK (CLK). The remaining Port A and Port C These signals go to the analog circuitry and control audio
inputs are used for several different interfaces. routing through analog switches.

Port B inputs several interface signals. Pull up resistors to The microprocessor is also capable of loading electronic
+5V are used on all open collector type inputs. These signa®tentiometers U35 and U36. Each of these potentiometers
are then buffered and/or level shifted where appropriate. Rgontains two 256-position variable resistors. The microproc-
sistors are put in series with all of the inputs for spike protegssor must serially load all four variable resistors at the same
tion. time.

Where level shifter/buffer U41 is not used, dual diodes are The microprocessor switches the potentiometers select line
included to prevent over or under voltage conditions. (U1-17) high. This enables the electronic potentiometer load-
ing circuitry and allows the microprocessor to shift 34 bits of
The RUS input uses NPN transistor Q4 to convert theerial data into the electronic potentiometers, 17 bits of data
signal to CMOS logic levels. into each IC.

Additional I/O Data is output on U1-20 and clocked into U35 and U36 on

the rising edge of the clock signal generated by the microproc-
sor on U1-21. The microprocessor can also read back the
urrent potentiometer settings.

Additional I/O is provided by input latch U25 and output
latch U7. Each of these latches is mapped to address 600
However, input latch U25 is enabled by a low pulse on th
microprocessor RD output while the output latch U7 is en-

abled by a low pulse on the microprocessor WR output, When data is clocked into U35 and U36, the current poten-

tiometer setting is clocked out and brought into the microproc-

: . essor on U1-22. After all 34 bits have been clocked into U35
The input Jatch is used to get DC CNTRL, BATT STDBY, and U36, the microprocessor pulls the potentiometer select

REM PTT, TX DISABLE, CG MON and M3_STATUS sig- i . .

; ine (U1-17) low. This ends the loading sequence, and causes
nals onto the AD bus so they can be read by the mleOpI’OC%ﬁ-e digital potentiometers to load the new resistance value
sor. The DC control currents are decoded elsewhere in the: ©'9 & P '
system and the decode current is passed to the microprocesddD Converter
using DC CNTRL1, DC CNTRL2, and DC CNTRL3 inputs.

These are CMOS level signals so no level shifting is required. The system Board contains an A/D converter. This is used
for metering DC inputs. Four external metering inputs are
The BATT STDBY signal requires level shifting to convert accommodated. These include PWR SNSR, TX MTR+ rela-
the 22-volt high to a TTL level. This is achieved by resistorgive to TX MTR-, RX MTR+ relative to TX MTR-, and EXT
R4 and R5. Dual diode D2 limits the signal to be within -0.7JCK.
and +5.7 to guard against over or under voltage conditions.
BATT STDBY is driven high when the station is operating The PWR SNSR input will accommodate a DC level
from battery power. between zero and +5V relative to analog ground. The input is
protected from over voltage conditions by a dual diode D7.
Output latch U7 (74HC377) latches the data on the AD bus
when the chip is selected by address decoder U3 and a low The control shelf routes TX MTR + and TX MTR - into a
going WR pulse is received. This latched data goes into analedfferential amplifier consisting of U17A, and resistors R140,
switch select lines used to select audio paths in the anal®&®jl42, R145, and R146. This amplifier removes any common-
circuitry. mode voltage. The output of this differential amplifier is
. actually measured and must be between zero and 2.9 volts.
Microprocessor 1/O

RX MTR+ input is assumed to be between zero and +5V
ative to analog ground. No conditioning is performed ex-
pt for dual diode D3 that protects from over or under voltage
onditions.

The microprocessor has some additional I/O pins. Theq%l
pins are used to bring signals in and out of the microprocessgé
directly without going through any additional I/O devices suc%
as latches or a PPI. The LOCAL PTT input is level shifted an
buffered by U41E and brought into the microprocessor on The EXT JCK input is designed to input signals between
Ul-19. zero and +10V relative to AGND. Operational amplifier U17B

provides a high impedance and buffers the input signal. The

output of this amplifier goes through a voltage divider network The microprocessor can reset the DSP board by setting U1-7
composed of resistors R3 and R6 that divides the DC level byigh. The high is inverted by Q10, and the resulting low resets
two. This signal is then routed to multiplexer U33. the DP board.

Analog multiplexer U33 gates one of four inputs to the A/DRSZQ’2 Interface
converter U27. The microprocessor determines which input is . ;
selected using U1-52 ande1-57. The microprocessor strfrts én The system Board has an RS232 serial port for programming

A/D conversion by putting a rising edge on U27-5. U27 the nd diagnostics. RS232 data is received on the PGM RXD input

. L nd is converted to TTL Levels by U22A. The TTL data is
converts the DC input voltage selected on U33 to a digital valu Fought into microprocessor internal UART on U1-14. Transmit

The converted digital value is clocked out of U27 sequentiall‘?;(ta is output on U1-15 by the microprocessor, and level shifted

by the microprocessor, beginning with the most significant bit0 RS 232 levels by U22B. The RS232 data is output on PGM

The microprocessor selects U27 by setting U27-5 low. When th D.

A/D converter is selected, it puts the MSB of the eight bilGSC Interface

conversion data on U27-6. This is read by the microprocessor.

Successive data bits are clocked out of the A/D converter on A high speed serial interface that is referred to as a global

falling edges of its CLK output (U27-7). serial channel (GSC) is also included on the system board. Data

is transferred bidirectionally over an RS485 differential pair

When all eight bits have been clocked out, the A/D is desenade up of COMM+ and COMM.

lected, and the next conversion cycle begins by the microproc-

essor setting U27-5 high.

DSP Interface

When the microprocessor wants to send data over the GSC,
it enables the drivers in U24 by outputting a low on U1-6. Data
is generated internally in the microprocessor and output on U1-5.

System Board 188D5498G1 is equipped with plugs to a%gidata is converted to RS485 levels and output on the GSC by

commodat®igital SignalProcesso(DSP)“piggy back” board
188D5682G1. This board plugs into J2 and J3 of the system

board The receiver section of U24 is always enabled so the micro-

processor receiver can monitor the transmitted data. This moni-
ring is to check for collisions on the GSC created by multiple

The microprocessor communicates with the DSP boar o X
SC nodes transmitting simultaneously.

through the eight bit AD[0:7] bus and a dual port RAM locate

on the DSP board. This memory is mapped into an 8k-byte data The drivers of U24 converts received data to TTL levels and

Toel?tputs them on U24-1. The microprocessor brings the received

to and read from any of the 256 byte locations that can b L : i .
addressed by AD[0:7]. ata into its receiver on U1-4 for message decoding.

Transmitter Interface
The DSP board contains an address latch to latch the address

information on AD[0:7] when ALE goes high. Whenthe DSPCS In the 19D902590G6 system module, the system board is
is low and the microprocessor WR output is low, the data oresponsible for loading the TX Synthesizer module with the
ADI0:7] is written into the latched DSP data memory segmenproper frequency information. When the micro-controller sees a
address. When the DSP CS is low and the microprocessor REXT from an enabled source, it first drives ANT RLY active. This
output is low, data on AD[0:7] is read into microprocessor Ukwitches the antenna switch in stations with this option and also
from the latched DSP data memory segment address. applies power to the TX synthesizer oscillator circuit. Next, data
is shifted into the TX Synthesizer using A2, A1, A0, CLK and
Two handshake lines used for the DSP interface for synchr@ATA. After the TX Synthesizer has been loaded with the data,
nization are DSP TBLF and DSP RBLE. When the DSP hasnable goes active to allow the TX Synthesizer PLL Circuit time
written a message to the dual port RAM, it signals the microproge acquire frequency lock. At the end of this ENABLE period,
essor U1 by asserting DSP TBLF low. The microprocessor thehe micro-controller samples the TX synthesizer status bit sup-
reads the message from the dual port RAM and then resets D@lied by the Interface Board. If there is no fault (synthesizer
TBLF high to tell the DSP that it is ready for another messagelocked) then the microprocessor drives the TX OSC CNTRL (PA
KEY) active which turns on the RF PA. Upon reset, or a channel
When the microprocessor wants to send a message to the D§ffange, the system board must also set the PA Power pot by
itfirst looks at he DSP RBLE input. Ahigh on this input indicatessending the appropriate data to the interface board. Audio for the
that the DSP receive buffer is empty and it is ready to accept@nsmission is output on the TX AUDIO HI and the TX AUDIO
new message. When the microprocessor has written the messageoutputs. Channel Guard is summed into TX AUDIO Hl.
to the dual port RAM, it asserts the DSP RBLE low to signal the
DSP that it should read the new message. The DSP resets DSPThe 19D902590G5 system module does not utilize its trans-
RBLE high after it has read the message. mitter interface.
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Receiver Interface CG High Pass and De-emphasis Filters

At power up or upon channel change, the RX Synthesizer is Receiver audio is applied to the system module VOL/SQ HI
programmed in the same manner as the TX Synthesizer in albrt on J1-2B. U37A buffers the input signal and removes any
system modules. Carrier activity on the selected channel BC bias. With an input of 1Vrms at 1000 Hz, the output is
sensed by the receiver squelch circuitry and applied to thgpically 2 Vrms and is supplied to three places: Channel Guard
System Module on the CAS input. This active high input is leveleject filter, DSP board through DSP unfiltered audio, and Chan-
converted by transistor Q8, and applied to the microprocessor ael Guard decode.

U1-23. The microprocessor then routes audio according to the

receiver or station configuration programming. U30Ais a unity gain notch filter, centered at 205 Hz. The filter
provides 25dB of attenuation. U30B, U30C, and U30D form a

Local Controls sixth order unity gain high pass filter with a cut off frequency of

: , 80 Hz. U37B is a +1/-3 dB de-emphasis filter that rolls audio
The system board has three switches and LED's for loc&le . 70t in the frequency range 300-3000 Hz.

control. These switches and indicators have different functions
according to the group of system module. In the 19D902590G6 With 1Vims into VOL/SQ HI, the out ;

X ) X , put of U37B will be 750
system module, switch S2 is a REMOTE PTT switch. Alow 0ny\mg This output is supplied to four places: USA, TX Audio

this input causes the microprocessor to react as though a PTT%?!?, Line Audio out and the summing amplifier with the optional

been received over the line. The line is also routed to an exter " P, : :

. . . . I .UBA I h
module to activate the remote PTT input. Switch S3isa T ﬁvbirélhrebceetlv\\/lgrelr? pMufcugndls\(/:grLt/rg(\)e i%ito ?om;ﬁ;oggges_rsr?é
DISABLE switch. When S3 is active the microprocessor inhibitg. ) - bination of U37A. U30A. U30B. U30C. U30D. and U.37B

all ransmissions. provides the frequency envelope shaping requirements (roll-off)

In the 19D902590G5 system module, switch S2 is not used® shown in figure 7.

A low on this input is ignored by the microprocessor. Switch S3 The TX Audio Out circuit consists of U15. U36A. USC. and
is a SQ DEFEAT switch. When S3 is active the microprocessQjszn i 15 is an analog multiplexer that is controlled by the
unsquelches the receiver by setting the digital squelch pot on t croprocessor. Any of the following signals may be connected

interface board to zero. to the TX AUDIO HI output: LOCAL MIC, VOL/SQ, DSP

All system boards are electrically equivalent. When not actil-‘INE/Tx AUDIO, DSP TX AUDIO, External High Speed Data,

vated, S2 pulls the line to +5V. When activated, the switch pulls V= NPut, open (battery alarm), and ground (for no transmis-
! y ' ion). UBC is an analog multiplexer controlled by the microproc-

the line to ground. This switch is input on Pin 7 of input latch : : .
U25. In the case of S3, when not activated, resistor R136 puoljisssor to sum CG into the TX audio output and increase the TX

the line to +5V. When activated, the switch pulls the line t udio gain on U37D.

ground. This switch is input on Pin 8 of input latch U25. Battery Alarm/Morse Code is summed with the output of

In all system modules, switch S4 is a CG MONITOR switch.Uls' This allows for the transmission of the alarm signal when

When not activated, resistor R137 pulls the line to +5V. Wheﬂther signals are present. U36 is a dual digital potentiometer

: . . : I trolled by the microprocessor, and adjusts the transmit audio
activated, the switch pulls the line to ground. This switch is inp ﬁ?on : :
on Pin 9 of input latch U25. This line is also routed to the externi vel. US7D, a gain stage that drives the TX AUDIO HI (J1-5C)

connector. This allows an external module to activate the C nd TX AUDIO LO (J1-6C), is adjustable between 40 and 250

monitor input, or to examine the state of the CG MONITO vrms.
input. A low on this input causes the microprocessor to switch U37C is the +2/-8 dB de-emphasis filter that provides a 6

into Channel Guard monitor mode. dB/oct roll off from 300-3000 Hz for the local intercom or
o o speaker audio. With arated input of 1Vrms at 1000 Hz, the output
When the system module is in CG MONITOR, it lights I‘EDIeveI of this filter is 750 mVrms. This filter in combination with

DS3 by outputting a high on U1-66. This high is inverted b :
U2D. This allows current to flow through DS3, turning on théﬁ;’ghgsgﬁéxs?fizgﬁ?géand U30D provides the frequency
LED. '

Putting the 19D902590G6 System Module in the transmit u32 :S t“e an?log rr?ultl_plexefr %E?se lNT%RC?.M A.Ud'o
disable mode lights LED DS2 by outputting a high on U1_679ugput.vt_ a %WS dor selection Od DSP LH%ISL':'XIC,)A, E)nlg w;\put
This high is inverted by U26C. This allows current to flowall.Jf. 'O’U??i%a uar hsumrTl_n?, and dio with Vor g d.Tm-
through DS2, turning on the LED. In the 19D902590G5 Syste r|]|er I suSmst Ie_ mu t'[l). eé<e ?llj %ZW't oice Luard fone.
Module, this LED indicates a UN SQuelch condition. e resulting Signalis applied to J1-7A.

CG/LSD Decode Filter
The 19D902590G6 System Module concurrently activates

the TX switch output and LED DS1. The LED indicates Transmit Received audio is coupled through a low pass filter to remove
activity. In the 19D902590G5 System Module, this LED indi-the audio, leaving only Channel Guard (CG) or Low Speed Data
cates that the System Module is in Local Programming Mode.(LSD) information. A hard limiter then converts the signal into

FREQUENCY FREQUENCY

Figure 1 - Channel Guard Tone Reject (+1, -3 dBV) Figure 2 - Channel Guard Tone Rejct Filter (+2, -8 dBV)

=vib (7) FREQUENCY
FREQUENCY

Figure 3 - Channel Guard Encode/Decode Filter Figure 4 - Battery Alarm/Morse Code Band-Pass Filter
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a digital square wave. The square wave is decoded in software U31A sums the auxiliary receiver audio with the VOL/SQ
as well as the 135 degree phase shift for STE. audio. U36 B is a digital potentiometer and controls the audio
level into the line driver U31D. The level at LINE A (J1-4B)

U9A s a gain stage that supplies two frequency dependeahd LINE B (J1-4A) is adjustable between -20 dBm and +11

negative resistor (FDNR) circuits. The first FDNR consists otiBm.

U10A and U10B, and has a cut off at 205 Hz. The second

FDNR formed by U10C and U10D, has a cut of at 230 Hz. The LINE IN Audio is selected from LINE A and LINE B

in a two wire system, and from DUPLEX LINE A and DU-
U11B is a low pass filter that provides added attenuatioPLEX LINE B in a four wire system. Each input has a 600

in the 300-3000 Hz range. These elements combine to providém impedance to match the line impedance. U12B selects

35 dB of attenuation for frequencies above 310 Hz. Theetween two and four wire audio.

resulting frequency response is shown in figure 9. DSP BOARD

U11A, D5, and Q2 combine to convert the analog signal at o ] ] N
the U11B output to a 0-5 Vdc square wave. This square wave The Digital Signal ProcessingDSP) Board utilizes both

is then supplied to U18B to be read and decoded by tH#igital and analog integrated circuits (IC’s) to offer a compact,
microprocessor. flexible, and reliable solution for audio signal analysis and

. modification. Most of the components are surface mounted.
CGI/LSD Encode Filter P

) The DSP Board operates with two channels of audio. It
U12C is used to select between external Low Speed dagdngitions audio inputs, digitizes the audio, and processes the
or Walsh bits. The Walsh bits are created by the microprocessgidio data in software. The DSP Board then sends the trans-

on U1-64 and U1-65, and form a rough sine wave. This sign@rmed audio to analog outputs and the signal analysis infor-
is coupled through U9C to provide some gain. mation to its digital output.

that have_the same response as desc_ribed in _the CG/L%L/SQ, DSP UNFILT VOL/SQ, and DSP LINE IN. These
Decode Filter section. U9D provides gain and drives U35Asjgnals are selected and conditioned through U10, U11, and
U35A is a digital potentlometerthat provides level adjustment15 These signals are then sampled and digitized by U4 and
and is controlled by the microprocessor. Also, U9B has a 3.85, The digital audio data is then applied to U1 for processing.
K-ohm source impedance to allow a separate source to driygter processing, the audio data is then returned to U4 and U5
Channel Guard HI. This filter has the same response as shoy digital to analog Conversion. The transformed audio is
in Figure 9. applied to the System Board on DSP TX AUDIO and DSP

Battery Alarm / Morse Code LINE/TX AUD.

The Battery Alarm / Morse Code tones are generated using All pertinent information from DSP analysis of the audio
U29, U17C and U17D. U29 is a clock timer that creates & communicated digitally to the system board through the dual
square wave at the required frequency. Capacitor C113 aR@' RAM U12. Messages are written to this memory space
resistor R39 form a high pass filter to provide DC blockingby the DSP microcomputer, U1. The messages are read from
U17C is a second order low pass filter and U17D providef!e memory by the System Board (via the digital signals of
gain. These components combine to provide the respon§ennector P3).

shown in figure 10. . S : .
For clarity, the DSP circuitry is analyzed in the following

The output of U17D sources the signal to U31B and U15order: o
U15 is the TX Audio multiplexer discussed earlier in this 1) DSP and supporting circuitry
section. U31B is an amplifier to sum the Battery Alarm signal ~ 2) Analog input/output
with the Voice guard alert tone, which is then transferred to the 3) Parallel communication port

LINE output. _ DSP Microprocessor
Line Audio and Compression

The DSP Board performs its functions in the ADSP-2101
The LINE output circuitry consists of U14, U8B, U36B, Digital Signal Processing microcomputer, U1. This chip re-

U31D, U13B, and U31A. The analog multiplexer U14 is usedjuires external hardware to function.

to connect one of the following signals to the line driver U31D:

LOCAL MIC, VOL/SQ, auxiliary receiver, aux re- Crystal Y1 provides the 8.192 MHz clock required by the

ceiver/VOL/SQ, DSP LINE/TX audio, MODEM LINE data, DSP microprocessor. Capacitors C16 and C17 provide the

open or ground. The open state is to transmit Battery alarm trading required for reliable startup and stable oscillation.

Voice Guard alarm. _ _
DSP microprocessor, Ul, operates form a 2K internal

program memory. This program RAM is volatile; it is lost

during power off sequences. Therefore, it is necessary to hafltered Receiver Input Conditioning
non-volatile memory to safely hold the DSP Board Code. The

16K X 8 EPROM (U6) performs this function.

Filtered receiver input comes from the System Board follow-
ing de-emphasis channel guard reject filtering at a maximum of
Upon reset, or durintye-boot," up to 2K X 24 of internal  1.16 Vrms. This input channel requires no amplification to assure
program memory is loaded from this external "BOOT EPROM.that codec U4 utilizes the dynamic range efficiently.
The BOOT EPROM, U6, holds up to eight different pages that
can be loaded. The selection of a 2K-page of code is software The amplification factor is determined by resistors R5 and
controlled except during reset when boot page zero is alway&. The gain is one. Therefore, the maximum input to the codec
loaded. is 1.16 Vrms.

In essence, boot memory page is loading a sequence of reEQur Wire Line Input Conditioning
cycles. The BMS pin goes low in order to enable the boot
memory chip. Addresses are sequenced on lines A0 through A?

Line input comes from the DPLX line input pair of the control
elf when it is in a four wire configuration. Its audio is not in
ontention with audio leaving the station because there are two
Ines independently dedicated for the output signal.

D22 and D23. The /RD pin activates the data bus, D15 throu
D8, for each transfer of program memory into internal progra
memory space.

The line audio level adjustment is able to attenuate a 2.47

The boot EPROM circuitry also includes resistors R1 and R s (+11 dBm) signal and amplify a 77.3 mvrms (-20 dBm)

These resistors are zero ohms, and are the equivalents to jum ; . i
wires. If the capability of eight boot pages is necessary, R2 gnal to the maximum input level of the codec (approximately

removed and R1 is installed in the board. In this case, U6, Pin 4 Vims). This is to compensate for up to 30 dB of line loss that

acts as an extra address pin that is connected to D23. If tﬁ%n occur between the remote control unit and the station.

capability of four boot pages is necessary, R1 is removed and R2
is installed on the board. In this case, U6, Pin 1 acts as a program
pin and is tied off to five volts.

Analog Inputs

In the four wire configuration, DSP LINE IN is propagated
TP1 with only a gain of 1.09 provided by the differential
instrumentation circuit of U1l (A, B, C) and resistors R12-17.
This occurs because the amount subtracted from DSP LINE IN
is AGND (U10A, Pin 13).
The DSP Board inputs and processes audio both from the
receiver and the line simultaneously. There are two possible Between TP1 and TP2 there is a digitally controlled variable
receiver input settings and two possible line audio input settinggain stage. The gain stage is composed of U11D, U15 (1),and
These are: resistors R18 and R20. The DSP addresses (and serially loads) a
1) DSP FILT VOL/SQ resistance from O to 10K ohms into the dual programmable
2) Two wire line input or four wire line input. potentiometer, U15. The digitally controlled impedance, along
This audio selection is actuated directly by the DSP but is us@fith R18 and R20, form a gain through operational amplifier
programmable. The DSP uses the address multiplexer, U8, t11D.
select U7, a D flip flop register. This is accomplished by setting . ,
A13-A11 to binary 100 when /PMS goes low. Such a sequence 'he DSP uses address multiplexer U8 to select U7, a D flip
will cause U8, Pin 14 to go low, enabling data to pass througf#PP register. This is accomplished by setting A13-11 to binary
the D flip flops upon /WR going low and then high. D8 and p9l00 when /PMS goes low. Such a sequence will cause U8, Pin
are written to the outputs of U7 (Pins 2 and 5) as VOL/SQ SEL4 to go low, enabling data to pass through the D flip flops upon
and CANCEL SEL. /WR going low and then high.

Depending on these signals, digitally controlled analog Datais written to the D10, D11 and D15 outputs of U7 (Pins
switches (U10) route the appropriate signals to achieve the fing 9 and 19) known as POT CLK, POT LOAD EN, and POT IN.
audio input setting described above. If VOL/SQ SEL is a logi€OT IN is serial data. POT LOAD EN is a serial load enable.
low, DSP FILT VOL/SQ is selected. If CANCEL SEL is a logic Puring a load cycle, POT LOAD EN is held high. Seventeen

high, four wire audio is selected. If not a logic high, two wirePOT IN values are set up and held with respect to the rising edges
audio is selected. of POT CLK. The first value loaded into the dual programmable

potentiometer is a "don’t care" value. The following sixteen

Each audio channel selection requires proper voltage levéflues comprise two 8-bit wiper positions. Wiper 1 gets loaded
adjustment to insure an optimal conversion to the digital domafgefore wiper 0. Loading is specified from MSB to LSB.
where it will be processed. This conversion is performed byj’wo Wire Input Line Conditioning
codecs U4 and U5. In other words, the audio signals are condr
tioned to assure that their dynamic ranges can be accommodatedryyo wire line input comes from the Line input of the system
by the codecs. The codecs will neither be under driven n@¢joard when it is in a two wire configuration. This audio is in
saturated. This results in a digital signal with unif@ignal to  contention with audio which is leaving the station on the same
NoiseRatio (SNR) following the A/D conversion. two wire pair. The DSP Board must cancel out the interfering
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output audio from the input. In addition, it must amplify the  The external eight bit system microprocessor can read and

input signal to account for the line loss of up to 30 dB that cawrite to the dual port RAM. Address latch U13 (74HC373) is

occur between the remote control unit and the station. used by the 8 bit host to latch the address (AD7-ADQ). The
host uses its ALE signal to perform the actual clocking into

Cancellation of transmit audio from receive audio on thehe latch.

two wire pair is accomplished by differential instrumentation

amplifier of U11 (A, B, C) and resistors R11-17 and the Once ALE has returned to logic one, AD7-ADO become

DSP-controlled resistance through U15(0) and R10. Theéi-directional data pins. During a "write" cycle, the host sets

SYSBD LINE OUT (a DSP Board input signal) is limited by up data on AD7-ADO. During a "read" cycle, the system board

U18A and level adjusted through the programmable potentmicroprocessor releases the data lines AD7-ADO into their

ometer, U15(0), (as explained above) and then subtracted frdmigh impedance state.

the line input signal. The nulling signal line (TP1) is output to
the back plane for convenience. Finally, the System Board low-going /JUPRD or /UPWR

pulse executes the desired read/write function. Note that read-
After subtraction, the remaining input (line audio) is leveling and writing are only accomplished when the DSP CS
adjusted by the remaining programmable potentiometesignal is held low. In this way, the system board microproces-
U15(1) exactly as in the four wire case. sor exclusively selects the dual port memory space to prevent
DSP Analog Outputs contention upon the multiplexed address and data bus.

The Rx output of codec U5, TX CODEC RX, passes;; . Co g

. o s irst selecting its communication memory space. This is ac-

thr(_)ugh U16-B for pre-e_mpha5|s and hard limiting. Limiting omplished gy setting A13-11 to binary Oyloe/vhen PMS goes
action occurs when the instantaneous AC voltage exceedsé%gv Such a sequence will cause U8, Pin 13 to go low and thus
DC bias set by resistors R34, R36, and R37, at which point hable dual port RAM, U12. Once énabled, the communica-
becomes forward biased placing it in the feedback loop Ylons memory is accessed with address lines A9-A0 and data

U16-B. Due to the V-I characteristics of the diode, limiting,. . - . . .
action occurs. U16-B also provides +6 dB/oct pre—emphasf TJ?SSGDB'DS’ in conjunction with a low-going /RD and /WR

for transmitted audio in the 300 to 3000 Hz band. The pre-em-

phas;)s rr:jeets the EIA standard of +1/-3 gain flatness in the The DSP chip (U1) and host processor coordinate message

passband. handling through the RBLE and TBLF flags. The DSP chip
Following the pre-emphasis and the limiter, U16-C formssets TBLF by writing to location 3FFH of the dual port RAM.

a third order low pass filter stage required by FCC regulations Similarly, the host microprocessor can clear TBLF by

to filter the harmonics created by the preceding limiter. R3%.,jing from location 3FFH of the dual port RAM. It then sets
and C29 compose a passive first order low pass filter Wh"%BLE by writing to location 3FEH of the dual port RAM.

active filter U16-C provides an additional two poles for this(%;\l?Ote that the flag is set when it is low: it is clear when it is

The DSP chip reads and writes from the dual port RAM by

filter stage. Following U16-C is another filter stage consistin igh.) This way, both the microprocessors can monitor flag
of a second ordgr passive low pass filter and a second or nditions in order to keep from trying to access the same
active low pass filter built around U16-D. locations in memory at the same time

: Analog switch U17 sellects which filtgr stage output, if any,  Tri-state buffer U9 is used by the DSP microprocessor in
is routed to the transmitter. Depending upon the transm o, 1 read the RBLE and TBLF flags. This alleviates the
frequency band, the FCC requires different filter characy,gipijity of contention on the DSP data bus D15-D8. The
teristics for the post Ilmlterfllter. The output of :_;malog SW'tChRBLE and TBLF flags are read by first selecting U9. This is
#}17;3 ItDSPgX %UD is routed to P2-7 where it connects 10, mpished by setting A13-A11 to binary 100 when /PMS
€ system board. goes low. Such a sequence will cause U8 pin 14 to go low and

The Rx output of U4 pin 2 DSP LINE/TX AUD is routed thus enable data to pass through the tri-state buffer upon /RD

to P2-8 where it connects to the System board. This aud (:g;]% (Ijoivr;/.t oUL?i SJEZ nzllggd rStl?r%ger?ir r? n D8 and D9, and are
output typically dives the line out circuits on the system board. an.

Parallel Communications Hardware

The DSP Board is equipped with a full duplex parallel
interface for communications between the system board mi-
croprocessor and the DSP microprocessor chip. Communica-
tions are accomplished through the dual port RAM, U12.

Byte wide messages are passed between system board and
DSP chip by reading and writing data upon this common piece
of memory.




iy SYSTEM MODULE SYMBOL PART NO. DESCRIPTION
2 19D902590GS5 - M Il System Module car 19A702052P114 | Ceramic: 0.01 UF + or - 5%, 50 VDCW.
g (Used in Multiple Receiver Applications) €50
= 19D902590G6 - M |1l System Module with DSP cs51 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW.
] .
= S O 4 C52 19A702061P37 Ceramic: 33 pF + or -5%, 50 VDCW, temp coef 0 +
] \\ @ E =) "g,tg_-? or -30 PPM/C.
Ly z =z ~
E 51 [8) \ =} H g N »n SYMBOL PART NO. DESCRIPTION C53 19A702061P45 Ceramic: 47 pF + or -5%, 50 VDCW, temp coef O +
b3l |3 \ o - s % or -30 PPM.
-
bz 1O (@) Nl(e) pogo ) cs8 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW.
cS) E 28 2 19D902485P1 Chassis
N o C59 19A702052P122 | Ceramic: 0.047 uF + or - 5%, 50 VDCW.
eyt 3 19D902486P1 Cover and
or C60
4 19D902555P1 Handle.
L c61 19A702052P26 | Ceramic: 0.1uF + or - 10%, 50 VDCW
o 5 188D5498G1 System Board
= ) C62 19A149791P1 Metalized Polyproylene: 0.022 uH + or - 1%, 100
| 6 19A702381P506 Screw, thread forming: TORX, No. M3.5-.6 x 6. thru VDCW.
2 C67
= 7 19A702381P513 Screw, thread forming: TORX, No. M3.5-0.6 X
13. ces 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW.
thru
8 19B232682P20 | Pad. cn
19A702381P508 | Screw, thd. form: No.3.5-0.6 x 8. cr2 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW.
an
10 188D5682G1 DSP Board c73
| 12 19A701431P1 Silicon Compound cra 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW.
thru
15 19B235310P1 Nameplate. C79
N 21 19D902485P3 Casting, System Module Auxiliary Receiver chgo 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW.
thru
C) cs4
. SYSTEM BOARD cs7 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW.
° 188D5498 G1 - G2 bl eramic: pr+or-10%, :
C95
Y .
\ § s\ N L CAPACITORS - oo - - cos 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW.
(=}
? 8= c1 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW. co7
= ic: -
§ ] ) c2 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW. cos 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW.
2w 8
& w 5 é C3 19A702061P13 Ceramic: 10 pF + or - 5%, 50 VDCW, temp coef 0 €99
2
g F +or-30PPM. €100 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW.
O g ] ca 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW. ad
2
[ 25 5 19A702052P33 | Ceramic: 0.1 uF + or -10%, 50 VDCW. cl02 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW.
’f/ g 8 e 19A702052P114 | Ceramic: 0.01 uF + or - 5%, 50 VDCW. 103 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW.
Wow an VA A .
g © g E c7 C104 19A705205P111 Tantalum: 47 + or -10%, 10 VDCW; sim to Sprague
© o . c8 19A705205P5 Tantalum: 6.8 UF, 10 VDCW; sim to Sprague 293D. 293D.
& . }
g / g 4+ co 19A702052P28 | Ceramic: 0.022 UF + or -10%, 50 VDCW. <105 19A702052P5 | Ceramic: 1000 pF" +or -10%, 50 VDCW.
e c10 10A702052P114 | Ceramic: 0.01 UF + or - 5%, 50 VDCW. C108
g %’ﬁ 01‘;)9 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW.
[+3 an
o 5 c12 19A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW. Cc110
/ c13 19A705205P2 Tantalum: 1 uF, 16 VDCW: sim to Sprague 293D. cm 19A702052P114 | Ceramic: 0.01 uF + or - 5%, 50 VDCW.
cl4 19A705205P6 Tantalum: 10 UF, 16 VDCW; sim to Sprague 293D. cui2 19A702061P77 | Ceramic: f70 pF+ or - 5%, 50 VDCW, temp coef 0
ci15 19A702052P124 | Ceramic: 0.068 UF + or - 5%, 50 VDCW. c113 19A702052P114 | Ceramic: 0.01UF + or - 5%. 50 VDCW.
C16 19A702052P14 | Ceramic: 0.01 uF + or - 10%, 50 VDCW. cl14 10A702236P17 | Ceramic: 4.7 pF + or -5%, 50 VDCW, temp coef 0
) c1r 19A705208P5 | Tantalum: 6.8 uF, 10 VDCW; sim to Sprague 293D. and_ *or-30 PPM.
c18 19A702052P24 | Ceramic: 0.068 uF +or - 10%, 50 VDCW. cl6 10A702052P14 | Ceramic: 0.01 UF + or - 10%, 50 VDCW.
c19 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW.
i c21 10A702061P77 | Ceramic: 470 pF + or - 5%, 50 VDCW, tempcoefo | | | |ttt DIODES ----------
o +or- 30 PPM. D1 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV9.
o c22 19A702052P14 | Ceramic: 0.01 UF + o - 10%, 50 VDCW. thru
Lot
51 C2d7 19A705205P111 Tantalum: 47 + or -10%, 10 VDCW, sim to Sprague D7 19A700053P2 Silicon: 2 Diodes in Series: sim to BAV9O.
an 293D. } ! .
8 cas D8 19A702525P2 Silicon, PIN: sim to MMBV3401.
= E L_|‘.I 3 =_ c2o 19A702052P5 Ceramic: 1000 pF + or -10%, 50 VDCW. and
[ @ = — thru
= 21 5 Fd z ™~ ﬁ 2 Cc36 D10 19A705377P4 Silicon, Hot Carrier: sim to HSMS-2802.
- —
== ?_ & fal = = 0% c38 19A702052P14 | Ceramic: 0.01 UF + o - 10%, 50 VDCW. b1l 19A702525P2 Siicon. PIN: i 1o MMBV340L.
93 x o W e ) -
n= @ @ = " g C39 19A705205P5 Tantalum: 6.8 uF, 10 VDCW; sim to Sprague 293D.
8 ﬂ ~ C40 19A705205P6 Tantalum: 10 uF, 16 VDCW; simto Sprague293D. (| | | _______. INDICATING DEVICES - ------
SYSTEM MODULE & a2 19A705205P6 | Tantalum: 10 UF, 16 VDCW; sim to Sprague 293D. DS1 19A703595P10 | Optoelectic: Red LED; sim to HP HLMP-1301-010.
19D902590G5 & 6 3 ces 55
> c46 344A3431P1 Monolithic: 1.0 uF +80/-20%, 16 VDCW.
(19D902590, Rev. 4A)




PARTS LIST

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
----------- JACKS ----------- R39 19A702931P401 Metal film: 100K ohms + or -1%, 1/8 w.
Ji 19B801587P7 Connector, DIN: 96 male contacts, right angle R40 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
10 AMP 650887-1. R41 19B800607P104 Metal film: 100K ohms + or -5%, 1/8 w.
gﬁd 19AT09852P334 Connector, printed wire board. R42 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
3 R43 19B800607P684 Metal film: 680K ohms + or -5%, 1/8 w.
---------- INDUCTORS ---------- R44 19B800607P473 Metal film: 47K ohms + or -5%, 1/8 w.
L1 19A705470P53 Coil, fixed. R45 19B800607P683 Metal film: 68K ohms + or -5%, 1/8 w.
Egd R46 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
R47 19B800607P681 Metal film: 680 ohms + or -5%, 1/8 w.
---------- TRANSISTORS - - - - - - - -- %Tl%
Q2 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile.
R49 19A702931P301 Metal film: 10K ohms + or -1%, 200 VDCW, 1/8 w.
Sﬁd 19AT00076P2 Sillcon, NPN: sim to MMBT304, low profie. R50 19A702931P388 Metal film: 80.6K ohms + or -1%, 200 VDCW, 1/8 w.
@ R51 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w.
Q6 344A3855P1 Silicon, NPN. }Qg%
Q7 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile.
R54 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
Q8 19A700059P2 Silicon, PNP: sim to MMBT3906, low profile.
R55 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w.
g?u 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile. %?Sde
13 R57 19B800607P1 Metal film: Jumper.
---------- RESISTORS - --------- %%%
R1 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R59 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w.
R2 19B800607P473 Metal film: 47K ohms + or -5%, 1/8 w. R60 19B800607P471 Metal film: 470 ohms + or -5%, 1/8 w.
R3 19A702931P301 Metal film: 10K ohms + or -1%, 200 VDCW, 1/8 w. R61 19A702931P413 Metal film: 133K ohms + or -1%, 200 VDCW, 1/8 w.
R4 19B800607P153 Metal film: 15K ohms + or -5%, 1/8 w. R62 19A702931P327 Metal film: 18.7K ohms + or -1%, 200 VDCW, 1/8 w.
R5 19B800607P332 Metal film: 3.3K ohms + or -5%, 1/8 w. R63 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
R6 19A702931P301 Metal film: 10K ohms + or -1%, 200 VDCW, 1/8 w. R64 19A702931P177 Metal film: 619 ohms + or -1%, 200 VDCW, 1/8 w.
R7 19A702931P249 Metal film: 3160 ohms + or -1%, 200 VDCW, 1/8 w. R65 19B800607P682 Metal film: 6.8K ohms + or -5%, 1/8 w.
R8 19A702931P313 Metal film: 13.3K ohms + or -1%, 200 VDCW, 1/8 w. R66 19A702931P243 Metal film: 2740 ohms + or -1%, 200 VDCW, 1/8 w.
R9 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R67 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
R10 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w. R68 19B800607P153 Metal film: 15K ohms + or -5%, 1/8 w.
R11 19B800607P562 Metal film: 5.6K ohms + or -5%, 1/8 w. R69 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
R12 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R70 19B800607P104 Metal film: 100K ohms + or -5%, 1/8 w.
R13 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w. R78 19A702931P222 Metal film: 1650 ohms + or -1%, 200 VDCW, 1/8 w.
R14 19B800607P272 Metal film: 2.7K ohms + or -5%, 1/8 w. ;?é) 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
R15 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R81
R16 19B800607P1 Metal film: Jumper. R82 19B800607P562 Metal film: 5.6K ohms + or -5%, 1/8 w.
R17 19A702931P369 Metal film: 51.1K ohms + or -1%, 200 VDCW, 1/8 w. R83 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
R18 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R84 19A702931P389 Metal film: 82.5K ohms + or -1%, 200 VDCW, 1/8 w.
R19 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w. R85 19A702931P434 Metal film: 221K ohms + or -1%, 200 VDCW, 1/8 w.
R20 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R86 19A702931P383 Metal film: 71.5K ohms + or -1%, 200 VDCW, 1/8 w.
R21 19B800607P223 Metal film: 22K ohms + or -5%, 1/8 w. R87 19B800607P105 Metal film: 1M ohms + or -5%, 1/8 w.
R22 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w. R88 19A702931P305 Metal film: 11K ohms + or -1%, 200 VDCW, 1/8 w.
R23 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R89 19B800607P1 Metal film: Jumper.
R24 19B800607P122 Metal film: 1.2K ohms + or -5%, 1/8 w. R90 19A702931P358 Metal film: 39.2K ohms + or -1%, 200 VDCW, 1/8 w.
R25 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R91 19A702931P383 Metal film: 71.5K ohms + or -1%, 200 VDCW, 1/8 w.
R26 19A702931P384 Metal film: 73.2K ohms + or -1%, 200 VDCW, 1/8 w. R92 19A702931P384 Metal film: 73.2K ohms + or -1%, 200 VDCW, 1/8 w.
R27 19A702931P388 Metal film: 80.6K ohms + or -1%, 200 VDCW, 1/8 w/ R93 19A702931P383 Metal film: 71.5K ohms + or -1%, 200 VDCW, 1/8 w.
R28 19A702931P358 Metal film: 39.2K ohms + or -1%, 200 VDCW, 1/8 w. R94 19A702931P388 Metal film: 80.6K ohms + or -1%, 200 VDCW, 1/8 w.
R29 19A702931P383 Metal film: 71.5K ohms + or -1%, 200 VDCW, 1/8 w. R95 19A702931P325 Metal film: 17.8K ohms + or -1%, 200 VDCW, 1/8 w.
R30 19A702931P384 Metal film: 73.2K ohms + or -1%, 200 VDCW, 1/8 w. R96 19A702931P383 Metal film: 71.5K ohms + or -1%, 200 VDCW, 1/8 w.
R31 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R97 19A702931P382 Metal film: 69.8K ohms + or -1%, 200 VDCW, 1/8 w.
R32 19A702931P369 Metal film: 51.1K ohms + or -1%, 200 VDCW, 1/8 w. R98 19A702931P383 Metal film: 71.5K ohms + or -1%, 200 VDCW, 1/8 w.
R33 19A702931P325 Metal film: 17.8K ohms + or -1%, 200 VDCW, 1/8 w. R99 19A702931P350 Metal film: 32.4K ohms + or -1%, 200 VDCW, 1/8 w.
R34 19A702931P350 Metal film: 32.4K ohms + or -1%, 200 VDCW, 1/8 w. R100 19B800607P471 Metal film: 470 ohms + or -5%, 1/8 w.
R35 19A702931P383 Metal film: 71.5K ohms + or -1%, 200 VDCW, 1/8 w. R101 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w.
R36 19A702931P382 Metal film: 69.8K ohms + or -1%, 200 VDCW, 1/8 w. R102 19B800607P563 Metal film: 56K ohms + or -5%, 1/8 w.
R37 19A702931P383 Metal film: 71.5K ohms + or -1%, 200 VDCW, 1/8 w. R103 19B800607P123 Metal flim: 12K ohms + or -5%, 1/8 w.

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
Rlc(‘)4 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w. R166 19A702931P355 Metal film: 36.5K ohms + or -1%, 200 VDCW, 1/8 w.
ani
R105 R167 19A702931P325 Metal film: 17.8K ohms + or -1%, 200 VDCW, 1/8 w.
R106 19A702931P355 Metal film: 36.5K ohms + or -1%, 200 VDCW, 1/8 w. R168 19A702931P305 Metal film: 11K ohms + or -1%, 200 VDCW, 1/8 w.
R107 19A702931P285 Metal film: 7500 ohms + or -1%, 1/8 w. R169 19A702931P393 Metal film: 90.9K ohms + or -1%, 200 VDCW, 1/8 w.
R108 19A702931P177 Metal film: 619 ohms + or -1%, 200 VDCW, 1/8 w. R1d70 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w.
ani
R109 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w. R171
R110 19B800607P105 Metal film: 1M ohms + or -5%, 1/8 w. R1d72 19B800607P474 Metal film: 470K ohms + or -5%, 1/8 w.
ani
R111 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w. R173
ngz 19A702931P401 Metal film: 100K ohms + or -1%, 1/8 w. R174 19A702931P313 Metal film: 13.3K ohms + or -1%, 200 VDCW, 1/8 w.
ani
R113 R175 19B800607P333 Metal film: 33K ohms + or -5%, 1/8 w.
R114 19A702931P383 Metal film: 71.5K ohms + or -1%, 200 VDCW, 1/8 w. R176 19A702931P222 Metal film: 1650 ohms + or -1%, 200 VDCW, 1/8 w.
ngs 19B800607P391 Metal film: 390 ohms + or -5%, 1/8 w. R177 19A702931P269 Metal film: 5110 ohms + or -1%, 1/8 w.
ani
R116 R178 19B800607P474 Metal film: 470K ohms + or -5%, 1/8 w.
R117 19A702931P385 Metal film: 75K ohms + or -1%, 200 VDCW, 1/8 w. R179 19A702931P385 Metal film: 75K ohms + or -1%, 200 VDCW, 1/8 w.
R120 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R180 19A702931P413 Metal film: 133K ohms + or -1%, 200 VDCW, 1/8 w.
R121 19A702931P342 Metal film: 26.7K ohms + or -1%, 200 VDCW, 1/8 w. R181 19A702931P130 Metal film: 200 ohms + or -1%, 200 VDCW, 1/8 w.
R122 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w. R183 19B800607P183 Metal film: 18K ohms + or -5%, 1/8 w.
R124 19A702931P325 Metal film: 17.8K ohms + or -1%, 200 VDCW, 1/8 w. R184 19B800607P104 Metal film: 100K ohms + or -5%, 1/8 w.
R125 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R185 19B800607P473 Metal film: 47K ohms + or -5%, 1/8 w.
R126 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w. R186 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w.
R127 19B800607P104 Metal film: 100K ohms + or -5%, 1/8 w. R187 19B800607P473 Metal film: 47K ohms + or -5%, 1/8 w.
RleS 19A702931P222 Metal film: 1650 ohms + or -1%, 200 VDCW, 1/8 w. R188 19B800607P104 Metal film: 100K ohms + or -5%, 1/8 w.
ani
R129 R189 19B800607P101 Metal film: 100 ohms + or -5%, 1/8 w.
R130 19A702931P422 Metal film: 165K ohms + or -1%, 200 VDCW, 1/8 w. R190 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
R132 19B800607P332 Metal film: 3.3K ohms + or -5%, 1/8 w. R192 19B800607P1 Metal film: Jumper.
RldSS 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. R193 19B800607P561 Metal film: 560K ohms + or -5%, 1/8 w.
an
R134
----------- SWITCHES ---------
R135 19A702931P313 Metal film: 13.3K ohms + or -1%, 200 VDCW, 1/8 w.
S2 19A705959P3 Toggle, SPDT: right-angle mount; sim to C&K
RldSG 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. tShru T101-M-H9-A-B-E.
an 4
R137
R138 19A702931P285 Metal film: 7500 ohms +or -1%, 1/8w. | || | | ee------ INTEGRATED CIRCUITS - - - - - - -
R139 19A702931P389 Metal film: 82.5K ohms + or -1%, 200 VDCW, 1/8 w. Ul 19A705982P101 Mi((::rocczlmputer: 8-bit extended 1/O; sim to INTEL
80C152JB-1.
R140 19B800607P224 Metal film: 220K ohms + or -5%, 1/8 w.
u2 19A703471P302 Digital: Octal Data Latch; sim to 74HC373.
R141 19A702931P269 Metal film: 5110 ohms + or -1%, 1/8 w.
u3 19A703471P320 Digital: 3-Line To 8-Line Decoder; sim to
R142 19B800607P474 Metal film: 470K ohms + or -5%, 1/8 w. 74HC138.
R143 19A702931P436 Metal film: 232K ohms + or -1%, 200 VDCW, 1/8 w. u4 344A3307G17 EPROM KIT.
R144 19A702931P243 Metal film: 2740 ohms + or -1%, 200 VDCW, 1/8 w. us 19A705603P6 Digitaé: 8K X8 bit Static CMOS SRAM; sim to
K M6264AL-10.
R145 19B800607P224 Metal film: 220K ohms + or -5%, 1/8 w.
ue 19A703952P102 EEPROM: 2K X 8, 5 Volts, programmable; sim to
R146 19B800607P474 Metal film: 470K ohms + or -5%, 1/8 w. XICOR X2816CP-20.
R147 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. u7 19A704380P319 Digit(a:llé CMOS Octal Data Flip-Flop; sim to
T4HC377.
R148 19B800607P153 Metal film: 15K ohms + or -5%, 1/8 w.
us 19A702705P5 Digital: Triple 2-Channel Analog Multiplexer;
I?]MQ 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. sim to 4053BM.
thru
R151 u9 344A3070P3 Digital: JFET, Input quad Op Amp; sim to TLO74.
R152 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w. uU10 19A704883P2 Digital: Quad Op Amp; sim to MC3303D.
R153 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. U1l 19A116297P7 Linear: Dual Op Amp; sim to MC4558CD.
R155 19A702931P434 Metal film: 221K ohms + or -1%, 200 VDCW, 1/8 w. u12 19A702705P5 Digital: Tri;3)le 2-Channel Analog Multiplexer;
sim to 4053BM.
R156 19A702931P406 Metal film: 113K ohms + or -1%, 200 VDCW, 1/8 w.
u13 19A704883P2 Digital: Quad Op Amp; sim to MC3303D.
R157 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w.
u14 19A702705P3 Digital: 8-Channel Analog Multiplexer; sim to
R158 19A702931P383 Metal film: 71.5K ohms + or -1%, 200 VDCW, 1/8 w. 4051BM.
R159 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w. uU15 344A3856P101 Analog: 8-Channel Single Ended Multiplexer; sim
to SILICONIX DG408/409.
R160 19A702931P177 Metal film: 619 ohms + or -1%, 200 VDCW, 1/8 w.
u16 19A704883P2 Digital: Quad Op Amp; sim to MC3303D.
R161 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w. and
u17
R162 19B800607P474 Metal film: 470K ohms + or -5%, 1/8 w.
u1s 19A704380P302 Digital: CMOS Dual Data Flip-Flop; sim to
R163 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w. 74HC74.
R164 19B800607P472 Metal film: 4.7K ohms + or -5%, 1/8 w. uU19 19A149895P1 Digital: Microprocessor Supervisory; sim to MAX 691C.
R165 19B800607P682 Metal film: 6.8K ohms + or -5%, 1/8 w. u20 19A116180P575 Digital: Hex Open Collector Inverter: sim to 7406.




SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
D1 19A700053P2 Silicon: 2 Diodes in Series; sim to BAV99.
u21 19A703995P3 Digital: High speed logic, hex inverter, u7 344A3064P203 Digital: Octal Data Flip-Flop; sim to 74HCT377.
unbuffered; sim to 74HCUO-4. D2 19A705377P4 Silicon, Hot Carrier: sim to HSMS-2802.
u22 344A3039P201 Digital: Driver/receiver, EIA-232D/V.28; sim to us 344A3064P201 Digital: 3-To-8 Line Decoder/Demultiplexer; sim
MC145406. to 74HCT138.
u24 19A705980P101 Tranxceiver, differential Bus; sim to SN751768. | (| | | eeeeeeeaaa- PLUGS----------- U9 344A3064P204 Digital: Octal Buffer/Line Driver; sim to 74HCT541.
u2s5 19A703471P316 Digital: Driver/receiver, octal 3-state non P2 19A704779P14 Connector, 15 pin. u10 19A702705P5 Digital: Triple 2-Channel Analog Multiplexer;
inverting buffer; sim and sim to 4053BM.
P3
u26 19A116180P575 Digital: Hex Open Collector Inverter: sim to 7406. ORS U1l 19A704883P2 Digital: Quad Op Amp; sim to MC3303D.
---------- RESISTORS - - - -------
u12 344A3040P201 Digital: SRAM, 1K X 8 Dual port; sim to IDT7130SA100.
u27 19A705979P101 Digital: CMOS A/D; sim to TL549CP. R2 19B800607P1 Metal film: Jumper.
u13 344A3064P202 Digital: Octal Transparent Latch; sim to 74HCT373.
u28 19A704380P302 Digital: CMOS Dual Data Flip-Flop; sim to R4 19B800607P1 Metal film: Jumper.
74HC74. uU15 344A3041P201 Digital: dual in-line potentiometers, ceramic,
R5 19B800607P683 Metal film: 68K ohms + or -5%, 1/8 w. to DS1267S-10.
u29 19A149466P301 Digital: CH MOS, Programmable Timer; sim to and
Intel 82C54. R6 u16 344A3070P3 Digital: JFET, Input quad Op Amp; sim to TLO74.
u30 19A704883P2 Digital: Quad Op Amp; sim to MC3303D. R7 19B800607P1 Metal film: Jumper. u17 19A702705P5 Digital: Triple 2-Channel Analog Multiplexer;
sim to 4053BM.
U3l 344A3070P3 Digital: JFET, Input quad Op Amp; sim to TLO74. R10 19B800607P682 Metal film: 6.8K ohms + or -5%, 1/8 w.
u18 344A3070P3 Digital: JFET, Input quad Op Amp; sim to TLO74.
u32 19A702705P3 Digital: 8-Channel Analog Multiplexer; sim to R12 19B800607P1 Metal film: Jumper.
and 4051BM. and
u33 R13 | e e SOCKETS ----------
u34 19A705991P101 Digital: Programmable interface; sim to Harris Rlél 19A702931P355 Metal film: 36.5K ohms + or -1%, 200 VDCW, 1/8 w. XU6 19A705840P2 Socket: sim to Amp 643646-3.
C82C55A. ani
R15
U35 344A3041P201 Digital: dual in-line potentiometers, ceramic, [ [ [ | e CRYSTALS ---------
and to DS1267S-10. R16 19A702931P318 Metal film: 15K ohms + or -1%, 200 VDCW, 1/8 w.
u36
R17 19A702931P401 Metal film: 100K ohms + or -1%, 1/8 w. Y1 19A702511G30 Crystal, quartz: 8.192 MHz.
u37 19A704883P2 Digital: Quad Op Amp; sim to MC3303D.
R18 19B800607P201 Metal film: 200 ohms + or -5%, 1/8 w.
u40 19A116180P575 Digital: Hex Open Collector Inverter: sim to 7406.
R20 19B800607P392 Metal film: 3.9K ohms + or -5%, 1/8 w.
u41 19A700176P101 Digital: Hex Inverting Buffer/Converter; sim to
4049UBD. R21 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
R23 19B800607P103 Metal film: 10K ohms + or -5%, 1/8 w.
----------- SOCKETS ---------- thru
R27
Xu4 19A705840P2 Socket: sim to Amp 643646-3.
RZdB 19B800607P102 Metal film: 1K ohms + or -5%, 1/8 w.
ani
----------- CRYSTALS --------- R29
R30 19A702931P418 Metal film: 150K ohms + or -1%, 200 VDCW, 1/8 w.
Y1 19A702511G37 Crystal, 14.7456 MHz.
R31 19A702931P318 Metal film: 15K ohms + or -1%, 200 VDCW, 1/8 w.
DSP BOARD N
N -19
188D5682 G1 R32 19A702931P209 Metal film: 1210 ohms + or -1%, 200 VDCW, 1/8 w.
R33 19A702931P369 Metal film: 51.1K ohms + or -1%, 200 VDCW, 1/8 w.
---------- CAPACITORS --------- R34 19A702931P331 | Metal film: 20.5K ohms + or -1%, 200 VDCW, 1/8 w.
g]fu 19A702052P26 Ceramic: 0.1uF + or - 10%, 50 VDCW R35 19A702931P201 | Metal film: 1000 ohms + or -1%, 200 VDCW, 1/8 w.
c4 R36 19A702931P317 Metal film: 14.7K ohms + or -1%, 200 VDCW, 1/8 w.
%?u 19A702052P26 Ceramic: 0.1uF + or - 10%, 50 VDCW R37 19A702931P331 | Metal film: 20.5K ohms + or -1%, 200 VDCW, 1/8 w.
C15 R38 19A702931P377 Metal film: 61.9K ohms + or -1%, 200 VDCW, 1/8 w.
ggg 19A702061P29 fg;argg:P%ZBA pF + or - 5%, 50 VDCW, temp coef 0 R39 19A702931P307 | Metal film: 11.5K ohms + or -1%, 200 VDCW, 1/8 w.
Cc17 R40 19A702931P347 Metal film: 30.1K ohms + or -1%, 200 VDCW, 1/8 w.
%%S 19A705205P6 Tantalum: 10 uF, 16 VDCW; sim to Sprague 293D. R41 19A702931P157 | Metal film: 383 ohms + or -1%, 200 VDCW, 1/8 w.
ez Rz
C24 19A702052P107 | Ceramic: 2200 pF + or - 5%, 50 VDCW. R43 19A702931P339 | Metal film: 24.9K ohms + or -1%, 200 VDCW, 1/8 w.
C25 19A702061P53 fg;arrgg:ngiﬂpF +or - 5%, 50 VDCW, temp coef 0 R44 19A702931P347 | Metal film: 30.1K ohms + or -1%, 200 VDCW, 1/8 w.
ilm: -19
26 19A702052P120 Ceramic: 0.033 UF + or - 5%, 50 VDCW. R45 19A702931P307 Metal film: 11.5K ohms + or -1%, 200 VDCW, 1/8 w.
ilm: -19
c27 19A705205P19 Tantalum: 2.2 uF, 10 VDCW: sim to Spargue 293D. R46 19A702931P294 Metal film: 9310 ohms + or -1%, 200 VDCW, 1/8 w.
%’é% R47 19A702931P265 Metal film: 4640 ohms + or -1%, 200 VDCW, 1/8 w.
ilm: -19
c29 19A702052P134 Ceramic: 0.1 UF + o - 5%, 25 VDCW. R48 19A702931P294 Metal film: 9310 ohms + or -1%, 200 VDCW, 1/8 w.
ilm: -19
c20 19A702052P112 Ceramic: 6800 pF + or - 5%, 50 VDCW. 52?3 19A702931P201 Metal film: 1000 ohms + or -1%, 200 VDCW, 1/8 w.
Cc31 19A702052P105 Ceramic: 1000 pF + or - 5%, 50 VDCW. RS1
ilm: -19
ca32 19A702052P142 Ceramic: 0.082 UF + o - 5%, 16 VDCW. R55 19A702931P301 Metal film: 10K ohms + or -1%, 200 VDCW, 1/8 w.
ilm: -19
c33 19A702052P112 Ceramic: 6800 pF + or - 5%, 50 VDCW. R56 19A702931P339 Metal film: 24.9K ohms + or -1%, 200 VDCW, 1/8 w.
%':‘5 R57 19A702931P301 Metal film: 10K ohms + or -1%, 200 VDCW, 1/8 w.
C35 19A702052P105 Ceramic: 1000 pF +or-5%,50vbcw. | | | | _______. INTEGRATED CIRCUITS - - - - - - -
C38 19A702061P45 Ceramic: 47 pF + or -5%, 50 VDCW, temp coef 0 + U1 344A3038P101 Digital: DSP microcomputer, oper freq. 40.96
or -30 PPM. ADSP210KX-40.
23 19A705827P1 Encoder/Decoder: sim to Texas Instruments
and TCM29C23.
----------- DIODES ---------- us
U6 344A3309G5 EPROM KIT
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LBI-39176 SCHEMATIC DIAGRAM
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SCHEMATIC DIAGRAM LBI-39176
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SCHEMATIC DIAGRAM
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SCHEMATIC DIAGRAM
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1 ™y ™ v v3p— +5Y 16 1 vdd TFS1 770256 R1 ”
O0—0 /PMS _O0—0 CLKD o——0 FS1 O——O POTCLK va b— L 17 | mamap 0T b A B/
e TP P2 s asv—SB1e yspe p1 8 1gr scLko 2o cLko 0
TP0—0111 /DMS TP0_011B Fso TP(:>—1:>211 DT _O-—0 VOL/SOSEL et v b i 191 ro2 bRo [20—0 bRo -
/PMS E? - 10K RESET GND 2
ol o /BMS ! DT0 ol —o0DR1 ol 0 CANCELSEL e .00 21| g nrso |48 Fso 0
TP12 P17 TF22 TP27 NI 7 v RESO 7 1T ° 1
ol— o mo 1 oo PoOTIN 7ANCT136 tuz 2w P ig bTO =
TP13 P18 TP23 1 03 21| 22 i _044—0 o !
\04 25 { pg wrE—o wr c17 +
5V 26 yaa  cLkouT PE——oTP3 22pF
N_05 27 42 T
B A5 CLKIN [42 IE
\06 28 ) g XTAL )
+5V ' ' ' ' ' \ 2 6o BG 33 1
J_ J_ .\E 30 a7 BuS 2 —o0 /BMS ':'1 8.197HHa
2 s 6 c s .y o 310 s pms o pus g
AuF AuF AuF T AuF T AuF N 2 1 m Pus 3o /pus It
/RD N1 331 at0 A3 122 Cl6
1 = 20 u 34 At A12 13 apr L
J— 72 PN W/SOCKET 2 )
DSPRBLE o—2 A1 Y]
= 3 1808 /DSP_RST ¢
J_ 9 J_ c10 J_ c11 J_ c12 J_ c13 J_ c1 i]_ C18 /DSPTBLF o152 MY KT a— \DSPZ101KX - 40XU
AuF AuF AuF AuF AuF AuF 10uF 5 V3 16 10
6 151
A5 Y4
s hod KR
+5VA 8 | a7 v6 |13 3/
POTOUTO— o A8 vr 2 4 j
GND Y8 3
H 7AHCT541
T~ f0uF 1
-
o % SR3 SRM SRS £ R% S R
T2 SUK 310K S 10K S 10K 510K
DSP BOARD v
188D5682G1 -5v

(188D5680, Sh. 2, Rev. 0)
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SCHEMATIC DIAGRAM LBI-39176
TP28
(o]
R49 1
1K
3 Ra7 R40 R.ﬂ
APy K
4.64K iy 30.1K
a1 C35
1€ It
1000pF 3
12V
R 3 +12¥
R35 R38 R39 9 4 me3
AAA AAA AAA ~ved a R41 R42 Ri3 R45
$ s 1K 61.9K 11.5K - —AAA A AAA
3 20K GND 383 24 9K 11.5K
o7 10 |, 1TLI]?4
12V . c29 L can c32 33 -4 C34
4 I 1 A00uF ‘T 6800pF 082uF #800pF 6800pF
clz;l R30 6 U16.2 2.2uF A2
A
1 VCC 7 . 3
2200pF 150K : 1'??_“ D1 v v V
5 |, GND-"T  g74 -
. = 1 & pessemmeeemmemm———e—a
11 " T FILTER SEL2 SEL1 |
+1K Svas ) e e e e e e
v 2.2uF : -18DB 0 i) :
a5 ghr 16 7.1 | 3008 0 1o
i€ 1 14 W+ 12 L_EQEE_ ______ 1 _____2 X ~
68pF " /0 1¥00 13
SEL1 © s 101
2 R31 < R33 7 | VEE
15.0K 51.1K 2V | Ty |40538T o TX_CODEC_RX
5v 6 |8
R32 =
1.21K
C26
033uF +5VA
+5VA
16 17.2
v
DSPT)(AUDC-—:g 1o~ 10D f 16__U103
SEL2 o— 0 1§ 1401 40" 5
7| Vee Vo voofs
| E  v_ [4093BT 7 3EE 101
.y 6 |8 | T v_ |40s3BT +12v
R&7 R51 |ﬁ 8
AP AP = -av | 13
10K 1K v V
+12¥ 12
+5VA
R56 3 4 msa
SYSBRD_LINE_OUT & ARA Voo 1 RS0 —12%
749K A 16 U173
GND
v
HeA, 0 Hiro™" oo 3
'S 1¥O1
VEE
12V | E v |40s3BT
—_ &Y 6 8
ECHO_CAN_POT HI & = vV DSP BOARD
188D5682G1

(188D5680, Sh. 3, Rev. 0)
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LBI-39176

IC DATA

SYSTEM MODULE
Microcomputer, U1l
19A705982P101
(INTEL 80C152JB-1)

WoEx PiffEEsidizzzii
CORKER ononononoonooonnnoan
(( o=revsrv-grggzags |
P16 O] 10 60 [ P45
Mrn 59 [ Pas
EBEH O 12 58 [ P47
RESET ] 13 57 3 P63
P30 O3 56 |9 EA
P11 15 55 [ ALE
P32 16 54 [ PSEH
P50 17 (TOP VIEW) 53 [ EPSOR
p33 O] 18 80C152J8 52 A P62
P3a 19 51 et
P51 20 50 3 P64
ps2 O 21 49 A P53
P53 22 48 B3 pa7
PSS ] 23 7 3 P26
P36 O 24 46 [ P25
Pi] 25 a5 [ P24
HC. o 26 u 23
S8 R58338858238359% )
TOO0O0 00000000000 Oxg
ScS3S-8zs25388333%
EssE&zz>EeEEadds s
]
Octal Data Latch U2 BLOCK DIAGRAM
19A703471P30Z74HC373)
PIN ASSIGMMENT 3
Do Qo
OutputEnable [[1 M/ 20 [vce ] 4 i
qo f 2 19 laz pz —L LN
ool 3 18 {D7 p3—=2 a3
4
D14 17 D6 D4 —2—] (12 oy
15
wls 1% [1 a6 D5 —4 as
17 16
o2le 15 [1Qs5 D6 o6
18 19
D207 14 [1 D5 D7 —— o7
pal e 13 [1 D4
a3ls 121 o4 1 |
Latch Enable
GND [10 1 ] Latch Enable 1
Output Enable
Pin 20 = ¥ce
Pin 10 = GND

3-to-8 Decoder/Demultiplexer U3
19A703471P12@74HC138)

A1 Uhedvee
B[Oz 1500
c3 uflm
Gaal4 1302
GZB5 1203
GI[]6 1104
v7[7 100 vs
GNpOe 9 ve

EPROM Kit U4
344A3307G17

A1 1 W a2s][Jvee

8K x 8-Bit Static CMOS RAM U5

19A705603PGKM6264AL-10)

FIN ARRAMNMGEMENT

Aaz[]2 27 ] A14
A7[]3 26 a13
As[]a 25| ] As
As[]5 24[ ] A9
A4l s 23] A1
A3 7 22|] Grvpp
a2 e 21| ] A10
A1 o 20| ]E

Ao[10 19 ]as
at[J11  18[]a7
Qz[J1z2 17[]as
a3[13z  1s[Jas
GND [|14 15[ ] Q4

FUNCTION TABLE

Output Latch
Enable Enable D DOutput
L H H H
L H L L
L L X no
change
H X X 2

X = don't care
Z = high impedance

Optoisolator U6
19A703952P102
(XICOR X2816CP-20)

A

i

NC_NC NC Vec WE NC

L EE
LJd

A9
NC

A3 NC
AZ xX2816C =T OF
A1 (TOP ViEW } A0
Al CE
NC oz
10, [ V0g
e e p—
E;l bzl I8l jroj iaef
10, 110, Vss NC 104 0, L0g
PIN NAMES
AO-A10 ADDRESS INPUTS
i0g -0y DATA INPUTSIOUTPUTS
CE CHIP ENABLE
OE QUTPUT ENABLE
WE WRITE ENABLE
Vee +5v
VxX GROUND
NC NO CONNECT

TRUTH TABLE

wE | cs |cs |oe MODE HO PIN
= H = = NOT SELECTED HIGH =
= ] L = (FOWER DOWHN) HIGH =
H L H H__|OUTFUT DISABLED HIGH =
H L H L READ DOUT
L L H H DM
WRITE
L L H L D ira
H=HORL
BLOCHK DIAGRAM
A0 E
1 - o EMORY CELL ARRAY]
A~ b T (=]
A & o] 1ZEXE4 XS
F.1 = =]
AS o P
. L
AT =
A &
As S a ysa-8
At < L I:-EEIB"‘ I COLUMN GATE ]
A1 L
g
o
c=1 _"-_".%E &
Ccsaa- |#ES
| =1
[
oE :-'EE O BUFFER
wE Eo S

[P 1705 05 1707

oz Iroa  Iro IrDE

DATA
LATCHES
BUFFERS

| o |1 _ L |
Vee VOLTAGE HIGH — —| |
| pume || VOLTAGE |
| || i w ] 1]
POWER ANALOG
| UPDOWN ! ¢ ' | 2KX8 | |
WRITE
| PROJECT | | EEPROM | |
_ ] | | WRITE Ao_10 |
WE WRITE TIMER | |
| nose | | | |
| PROJECT | |
—> |
1 ! ::> e Yo7 |
ADDRESS [ |_ |
| | - — J |
| | L I |
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IC DATA LBI-39176

CMOS Octal Data Flip-Flop U7 Operational Amplifier U9, U31 PIN CONNECTIONS
19A704380P31474HC377) FUNCTION TABLE 344A3070P3TLO74)
OPERATING INPUTS OUTPUTS Operational Amplifier U10, U13, U16, U17, U30, & U37 hd
MODES CcP E Dn On :=:Ilg: vollttagellevell - . 19A704883PZMC3303D) OEIJT E E OET
= voltage level one setu one prior
Load "1* 1 I h H to the LOU\Ig-tn-HIGH cP transF;tinn. P
L = LOW voltage level
' ' Load "0" T | | L _ ) 3
e T [Be o Cont o 5 weurs) (2 Bl s
Hold (do nothing) ; : )::: :3 En::g: 1= LOW-to -HIGH CP transition 1 4
QOE EQT X = Don't care E E
Po[3] elo; 14 9
Dqa] 176 . by vee [4] [11] Ve GND
Q1E EQS ) E E
INPUTS [ |5
a6l 15)cis - 5 INPUTS
Pof7 s T W W B B
P8 islo, ! 8 ouT ouT
Q3] [12], 2 E 3 3
anpfio [1]cp
(TOP VIEW)
Daul Op Amp U11
19A116297PAMC4558CD)
PIN CONNECTIONS
Ay
ouTPUT1 [1] [8]vee
_ _ INPUT 1 (9] 2] [ 7]ouTtPUT2
Triple 2-Channel Analog Multiplexer U8, U12
19A702705P54053BM) INPUT (+)[ 3 7 8lNPuT2()
+
BLOCK DIAGRAM GND [4] [5]NPUT ()
- ¥
INJOUT 15 _ #[11J “pD COM IN1 OUT,
INHOUT g e 211 COM INJOUT 4 [ | ]
IN{ OUT .
INJOUT 1¢ T} = CoM INnjoUTB __Dflﬂ 14 8-Channel Analog Multiplexer U14, U32, U33
oM INOUT [T} -l vvouT 14 Sa—] commreren FT17° _Do——Do— 19A702705P34051BM)
INJOUT o T} =T INfOUT 04 |>Iq_
IN{! OUT
E " =IT1sa 0A & o—[INRIBIT
INfOUT 4 T 16|11 wpp conmroLs | 11o—{a BLOCK DIAGRAM
YEE " =M se _Do_ wout 6 C1)2 15 [FINOUT 5 100—B ¥n CONTROL INPUTS
salFOmour so—cC I INHIBIT | SELECT [OH-SWITCHES
Vgg [T = »[F sc ) { ONLY 11 3 OF DEVICE SHOWN ) COM INIOUT CT3 ! 130 %0 T L’J [ CEA —
E— niout 7 Cf 13 L INOUT g 140—] %1 SHppesL 1= o0 = 0 001 X1
15 i—o3 L] 010 x2
TRUTH TABLE INOUT 5 CTfs 12T InvouT3 B i common = o 011 X3
_ SWITCHES ¢ 120—|X3 OuTH v
CONTROL INPUTS | e o] E [mm 7 1|Mag IHOUT 1 0—x4 El Zn z 100 X4
SELECT o 101
mHET|C B A controLs ¢ 1e—* X014 Ve 7 ] mmEY zg:i: 0 110 ::
: : g I|J gl:] ":l;l ;::J 10C— B VSS (mm|f 9 :l:“\.z aoxt {OHLY 1/8 OF DEVICE SHOWH) L] 111 x7
1] 01 0|20 Y1 X0 1:3: zo vl—o15 COMMOHNS 1 XXX HOHE
o o1 1|z v oHS * OUT /M X = DON'T CARE
o |1 00|z vo xo H o— x1
0 [1 01|z yo xi SWITCHES ¢ 29— Y0
1] 110 Z1 Y1 XHd
L1} 111 Z1 1 X1 IHouT ;g: ;:) z _04/
1 Tz =z NONE 30— 71
% - DON'T CARE SYSTEM MODULE
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LBI-39176

IC DATA

CMOS Dual Data Flip-Flop U18, U28
19A704380P30274HC74)

Hex Inverters U21

19A703995P374HCUO0-4) LOGIC DIAGRAM

Ve Ab Y6 A5 ¥h Ad ¥4
|14 |13 |12 |11 |1u |9 |3

Vee CLR2 D2 CLK2 PR2 02 Q2 PIN CONFIGURATION
H H H |:| H |:| |:| [P P P PR PO A
7 8 5 4 3 2 1 PR CLR CLK D Q Q
" 9 L H X X L
cLKCLR H L X X ::' H
3 B a K L X X s H
’ ¢ P e H H i H H L
H H
8 9 10 11 12 13 K °'¢“ ! " E I;( I&o go -
14
|_I I Ll 2] Lsf [af [s] [ef (7]
H H H NOTE: Q0 = the level of Q before the indicated inout conditions
were established.
! |Z : N : |ﬁ |? *Thiscnnﬁguralifm is nonstahle:(ht!l i.s. il\.Ni" m.“ persist when | 1 |2 |3 I‘II |5 IE |:‘ll
CLR1 D1 CLK1 PR1 Q1 61 GND preset and clear inputs return to their inactive (high) level. A1 Y1 AZ YZ M Y3 GND
Driver/Receiver: EIA-232D/V.28 U22 oI ASSIGNMENT
344A3039P201MC145406) FUNCTION DIAGRAM
. . . RECENVER
Supervisory Circuit U19 Vbatt Voo []1 16 ] vee
19A149895P(MAX691C) Y 5 | BATT ON ot B2 R0 oo
; l 2
— 3
vout [2] 1] RESET CHIP ENABLE 13 12 CHIP ENABLE ez [ B3H boz
INPUT - _D__B.. OUTPUT
vee [ [i7] woo . @ P> —r-LOW LINE - s 12} o2
™2 —o<:]—
GND E MAXETT E TE IN [MAX xxx) ? RESET HYSTERESIS ¥
MAX 695 _ T FESET GENERATION —— RESET Vo 8 "
BATT ON [5] [12] TF our L : _J?— o LA, P
300 — LEVEL 01
—_— TIMEBASE FOR RESET q
LOW LINE E E ¥l DSCIN AND T p S SHIFT 14v T3 [ :]_10 1 03
___ OSC SEL WATCHDOG [
osc N [7] [10] FFo WATCHDOG] | 1 =
WATCHDOG 1! WATCHDOG TRANSISTOR TIMER f— WATCHDOG vss[] 8 a[l Gnp
osc seL [ 9] PFI INPUT DETECTOR DUTPUT
9 Vss
POWER FAIL D = DRIVER
INFUT @‘_—D 0 pOwER FaIL *Protection Circuit R = RECEIVER
= OUTPUT
TOP VIEW —
4] GROUND
- Differential Bus Transceiver U24
Hex Open Collector Inverter U20, U26, U40 19A705980P101SN751768)
19A116180P575%7406) R [ T sl vee FUNCTION TABLE (DRIVER)
re [z 7 B INPUT ENABLE OUTPUTS
pe []3 s[] a D DE A B
HHHHHAHAA P e " ! L
L H L H
- ", . b L z z
16 9 logic diagram (positive logic)
FUNCTION TABLE (RECEIVER)
DE 8
DIFFERENTIAL INPUTS ENABLE OUTPUT
1 8 A-B RE R
. . &)
f f D vp > 0.2V L H
HHHHHBBHE L :
E 2) Vpp < 0.2v L L
L (5 X H z
(U] 4 .
R I @) B BUS H = high level, L = low level, ? = indeterminate.
S L C R e ST D e
SYSTEM MODULE X = irrelevant, z = high iy (off
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IC DATA LBI-39176

Octal Tri-State Transceiver U25 PIN ASSIGNMENT CH MOS Programmable Peripheral Interface U34
19A703471P31674HC541) 19A705991P101C82C55A) sssazeznszs
cEI[f1 @ 20[vee ] OO OO0 RAR[0A
LOGIC DIAGRAM ade ol oes 55 4 3 2 1 mm oa
e s 7 39 [ RESET
[_\i Azl s 18 enod 8 381 B0
ra-2 L~ B A3+ 17 vz al] s 3781
'T atll s 5[y a0 10 36 [ B2
rc7] 351 N4
Rot | e asll g wve N :; 34 NC
L 16 asll 7 uflvs pos] 13 8255A 33 B4
24 12 Pcs ] 14 321 B5
# L arl s 1flve poa] 15 31 86
I F [o{e<]mm BT} 30 B7
A=S 11 Asl s v po1C] 17 29[ vce
L ufvs 1819 20 21 22 23 24 25 26 27
oaTA . Sl 4, | NowmveRTng i SRERERERcpcpcpcycpeys
INPUTS L/ g2 a &g =z 822
231256-31
As T I . 36
| FUNCTION TAELE BLOCK DIAGRAM
1. 12 INFUTS OUTPUTS
a7t L~ " oEl | oE2 | A ¥ | {
i F L L L L POWER -5V
3 1 L L H SUPPLIES { GROUP
‘.ﬂn 1> 12 ] . . : " ———=GND e G;:)up <: <:> p(irn <“:> :j/t‘l
OuTPUT DEI‘:D_ X H X z CONTROL ® l_
PIN20=Y¥
ENABLES | DE2— PIN 10-GHD Z= high impedance I
X=don't care
GROUP
PORT pr— Vo
K—— ¢ K——p
UPPER
CMOS A/D Converter U27 oarn | LB b,
19A705979P101TL549CP) T e [T eamssse..
8 BIT B
——) i b | [C—— "8 Kk
3 8-BIT @
REF - ANALOG-TO- [ )
DIGIATAL i I
ANALOG) | STIPLE CONVERTER | ouTPUT P D eRour
INPUT DATA L 8.TO-1DATA WR —— wmie GROUP >
HOLD {S\MITCHED- 4 ®) k! roRt
Fl Fl H |:| H Fl |:| H CAPACITORS) REGISTER ¥— SELECTOR [—— DATA - ~| rooe - conTroL] K——> - K>,
9 |_ ] AND ouTPUT et N
DRIVER E—— L ; =
»
1
—— 8 INTERNAL f
Bl HHHHEHHH Rty ContRoL - .
L OGIC Digital Potentiometer U35, U36
= & AND 344A3041P201DS1267S-10)
7 OUTPUT
110 CLOCK COUNTER

BLOCK DIAGRAM

CH MOS Programmable Interval Timer U29 ~
19A149466P301INTEL 82C54) Ko PIN NAMES WT‘[‘! 11——7—5

- . [gtlTSA COUNTER 256-TO-1 [ kI_UI.TIPLEXER | 256-T0-1 MULTIPLEXER |
- [ e—
e BUFFER BATED LO.L1 - LOWER END OF RESISTOR 4 \r 2|’
—_ I = ouTo HOH1 - HIGHER END OF RESISTOR
INDEX Ds Ds D7 M C WR RD v W0,W1 - ¥IPER END OF RESISTOR STACK SELECT BIT
CORMER L1 L] '; T B I Yoo ¥s - SUBSTRATE BIAS
| N NC =y Sour - WIPER FOR STACKED CONFIGURATION
Dsf) 5 23 ANC HI Sgyr  RST - SERIAL PORT RESET INPUT IFER 0 - § BIT IPER 0 - 3 BIT 1BM
—= 5 — o 1 - D@ - SERIAL PORT DATA INFUT/OUTPUT P
D:[] & u[cs WA FEAD! 2 -=—— CLK1 w1 E :::: CLE - SERIAL PORT CLOCEK INFUT !wl
D27 23] A1 i Ezt' /'—? DDL:NTEH GATE 1 RSTCO - Cour - C:'fgffﬁ. ?-ﬁnrn“- PORT OUTPUT —
Ay — | LOGIC £ Yoo -+ I_,g
Digs 82C54 2[a0 A, o \ - 0UT 1 CLK 0 FC0uT  GND - GROUND L G T
Dops 21 oKz = GND MC - MO CONNECTION E—mmnm— STACK
LOGIC muim- 11
CLKo[] 10 20[7 OUT2 _ I El_ 1 ~/ PLEXER| s our
NC T 19 [ GATE2 ts ! 110 SWIFTREGISTER - 17 BITS
2 13 W 15 6 7 O® T
I By B e—— ClK2

0UT0 GATED GND NC OUTIGATEICLK1 CONTROL COUNTER C ouT
WORD 2 |« GATE 2
REGISTAR]

—= 0UT 2

SYSTEM MODULE




LBI-39176 IC DATA

Hex Inverting Buffer/Converter U41 Encoder/Decoder U4, U5
19A700176P1014049UBD) 19A705827P1TCM29C23)

16] [15] [14] [13] [12] [1a] [10] [o]
nec. G Iﬁ ne. 0O :[5 Q, I,
B Ve [\ 20 1¥%c
o & L 9, I, o I %s pwro+ [J2 19[] GsX
- 3 ANLG IN -
[ [2] [s] Laf [s] Lel [2f Lsl Pwro - [ 19|
GSR[ |4 17 ]ANLG IN +
PON [ |5 16|_JANLG GND
DSP BOARD cLkseL[ 6 15[ JASEL
pcLkr[]7 14| ITSXDCLKX
o ) PCMIN I:B 13]PCM ouT
?[,)Hfslc??l,%gallop%?sssg;géx 40 reRnsRe]o 12 rexec
_ NUMBER NAME NUMBER NAME
1 ), . o e [ | petLenp[J10 11| JCLKRICLKX
Oonoononooonononoonnn B2 D19 K10 D
- c1 D20 J1n DTO
O uj c2 D21 J10 TFSO
: g woo e fm |
g o D1 VoD 61 DRO
m | D2 MMAP 610 SCLKO
O u] Fi BR F11 [ ]
d h F2 R0z F10 TFS1
G1 RESET E11 RFS1
g H 62 a0 E10 DR1
[m ] H1 a1 D1 SCLK1
d : A
d b a1
E & fﬁ Voo a4 o
m| ul L2 a5 A D3
o ] K2 A6 Bi0 g;
O n L3 GND A9
g P i n o or
c : P I I T
K6 A3 B6 GND
57 i :: bia ANLG IN+17 FILTER SAMPLE SUGCESSIVE 13 remou
pr gms P ora anLe- 18] / ! m e corEn A;:?g’:- H pprergs b rssiner.
o | Gm | B | | S
L10 CcLKOUT az D18 esx 18
c3 Index L NALOG
ENCE TO DIGITAL " 12 Fsxrrsx
CONTROL | e ket
LOGIC
BLOCK DIAGRAM
RECEIVE |conTrROL
SECTION |SECTION N
jt FILTER i conToL —<—i<LKSEL
PROGRAM DATA AD%‘;‘:ES |—4—= FDN
aonss | [ bt e osm A ean LMy h i
GENERATOR EENE;!ATI]R g?;ﬁ;:‘t";n W l— - _— = —-
~ O o+ 2 s | oS || e [
@ AND 0AC | | CONTROL || REGISTER
. u_own o || Locic L+ 17 oLckr

PWRO- 2 | REFER- R

EXTERNAL ENCE
DATA
BUS

24

7

=)
LT 2Lt & T

g

L] [
IDJ B S

VI20 V]1 1o he 9
e 'ss DgNTE’_ Aglﬁ% FSRITSRE

INPUT REG INFUT REG INPUT REG COMPANDING
1 CIRCUITRY
v ALM MAC SHIFTER conTRoy J L
LOGIC | [reAnswm RE RANSMIT RE | TIMER
[QUTPUT REG jouTPUT REG JOUTPUT REG RECEIYE REC JRECEIVE REG
SERIAL SERIAL
R BUS 5 FORT o PORT 1

T 1

DSP BOARD
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IC DATA

LBI-39176

EPROM Kit U6
344A3309G5

trtttttt

OF > O smam
D FRO OUTPUT BUFFERS
CE —# -
Y m—
V-GATING
%] DECODER |
]
e o H
appR 1N % : 262,144 BIT
INPUTS {—»] DECODER : CELL MATRIX
Agmg |3 .
—eg L
|—f
CMOS Hi-Speed Octal D Type
Flip-Flop With Data Enable U7
344A3064P20374HCT377) Y I P
a0 N2 o7
po 3] 118 p7
p1-4 HZ pe
12 116 op
022 H%s5
p2-L] 1 ps
p3 8] 113 pa
oY 12 g1
GND—|1“ H1 p

nm
a

27C256
vepr 1 g8 PAvec
a1202 27 HAqy
A7 3 26 [1A13
ag] 4 25 [14g
asOl s 24 4a9
al 234N
a30l 7 22 [1oE PIN NAME
A10
az0 8 21 A1 Ap-A14 | ADDRESSES
s 20 [ICE
CE CHIP ENABLE
aol10 190107
ool 11 18 F06 OF OUTPUT ENABLE
a2 17 bos 0g -07 OUTPUTS
0213 16 [104
GnpCl14 15 [103
TRUTH TABLE
INPUTS OUTPUTS
OPERATING MODE cp E Dn On
LOAD ™" - 1 h H
LOAD '0" - 1 X L
-~ h X no change
HOLD (do nothing) no change

H= HIGH Voltage level steatly state.

h= HIGH voltage level one setup time prior to the LOW.

to-HIGH clock transition.
L= LOW voltage level steady state.

I = LOW voitage level one setup time prior to the LOVY-

1o - HIGH clock transition
X = Don'tcare
/"= LOW to -HIGH clock

BLOCK DIAGRAM

n2 n3 D4 05 06 o7
7 ] 3 14 7 1% Tzn
vee

vy
I

CMOS Hi-Speed 3 To 8 Line Decoder/Demultiplexer U8
344A3064P20X74HCT138)

TRUTH TABLE
a0 Ly INPUTS OUTPUTS
a1 15 o EHABLE | ADORESS - BLOCK DIAGRAM
E3 E2 E1 1 a2 A1 AD Yo ¥ ¥2 X3 ¥4 X5 YG hrd
az3] 14 5 ¥ % H ¥ %X X |H H H H H H H H 1
— . L x ¥ ¥ ¥ % |H H W W W H W n AD—D—[}-I—K— 15 _
B4 L) x H X X X X |H H W M H W W W ?DTD-D—YI]
H L L L L L L H H H H H H
B-E 12 Ho L L H 1 2 = -
i 1 vq H L L L H H|H H H L W H H H e =
ol hw [BP o E|E o oEorbrond e
- = L H H 4 —
Ws * H oL oL : H L|H H H H H H L H “ZE'D‘D—[D A}ZD"D—"H
chn-2] R H L L H H Hlw H H H H g w L H- _
H=HIGH LEVEL. L=LOW LEVEL. X =DON'T CARE _-D_:D-D— Y4
H > 0 o
E D o
H D 7
CMOS Hi-Speed Octal
Buffer/Line Driver, 3 State U9
344A3064P20474HCT541)
BLOCK DIAGRAM
— e McmcT
OEl — — VCC EE]
2 WCC
Al = — OE2 2
3 - a O b D—T D_IE—gvn
a1 = 18 vy -
Az A 17 vq 1 o I _D_| vee
OE2 3 |
a3 =2 16 vy 2 Cr & DL- ’_D_| 7
v
FYRE 15 y3 I '——D_|
7 14 | GHD
a5 1 12 vy vce
4 |
a5 8 13 ys &P OL v
a7 2] 12 v ; )
— | GHD
Ao 11 v7 5 | 1 vee
GHD a3 O r& r‘l}—l D 1
Y3
| D
GHD
¢ | vce
TRUTH TABLE > > "
INPUTS QUTPUTS |
LT
| GHD
0OE1 E2 An 7 voo
a5 G [ r\! "-D_| 13
L L H H - L/| || vs
H X X Z | _D_| GHD
|
™~ ~1 12
S A S W TOTOTHS e
| )
H = HIGH Voltage Level 0 Ga l o
= 9 I
L = LOW Voltage Level a7 ) [l 1 “
X = Immaterial v
Z = High Impedance _—D_|
GHD
DSP BOARD
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LBI-39176

IC DATA

Triple 2-Channel Analog Multiplexer U10

INOUT | _ =17 Yoo
INJOUT og = »CTJ COM INJOUT 4
INJOUT 1¢ - =[11 COM INIOUTB
COM INIOUT [T |+ =[O INOUT 14 Sa
INJOUT g T =T INOUT 0A
E s =[sa
YEE [~ =1 se
Vgg a2 »[ sc
TRUTH TABLE
CONTROL INPUTS
SELECT
INHIET|C B A
o 000 |Z0 YO X0
L] LI I 20 Yo X1
o 01 020 Y1 X0
L] o011 Z0 Y1 X1
o 100 21 Yo X0
L] 101 Z1 Yo X1
o 110 Z1 Y1 X0
o 111 Z1 Y1 X1
1 L] NONE
¥ = DON'T CARE

Quad Operational Amplifier U11
19A7048883PZMC4558CD)

DSP BOARD

14 -]
L L WL WL

D

L:r'HHHr'Hr'HHHr'Hr'
8

1

CONTROLS

OHS

IH

SWAITCHES
IHoUT

BLOCK DIAGRAM

COM IN{OUT

LS
adl

j ] IN{ OUT ga

[ ONLY 1! 3 OF DEVICE SHOWN )

1MWo— B
30— C
120—] X0 Y015
13 00— X1
20— YO
10— 11
50— Z0 o4
I—a

6 O—— INHIBIT
Mo—1A X014

COMMONS
OUT /N

PIN CONNECTIONS

S

[=] [«] [*]

Vee |4

INPUTS {Ejj}_‘ |_@I':

[~ [=]

ouUT ouT
T[] 14] ©F
INPUTS 4 |NpéJTs
1

(TOP VIEW)

SRAM, 1K x 8, Dual Port U12
344A3040P20XIDT7130SA100)

CcC
CE
RW
BUSY p
NTR

1 6 C10ER
Aarmg 45 A,
A3LZ10 4T AR
AgLro 1 43 :jAzn
AsET 92 42 L3 Agp
Aslt: 13 J5§'1 4 :j 1R
Anka c
nt_. " L52-1 40 T3Asp
ABLEZ15 39 T3A6R
AgiIl 16 B3 AR
IfOulc: 17 3TEjABR
”01 18 360 ABR
107 549 38 03 NiC
1036 5

2 WO
( 21222324 2526 27 28 29 30 11 2 B3 /
rrrrririririririr1rirlr1irl

2o 2 2o = ex T
s&gozzgdddoss
52-PIN LCCIPLCC
TOP VIEW
BLOCK DIAGRAM
RV,
CEL
= /
:EIL r -ww .o
L
1 4 l v
1oL . coL COLUMN COLUMN coL
. SEL 10 Tls] SEL
1107, T T f a
BUSY, (N o—4—F )
AgL > ‘
o ey o |:
| SELECT SELECT |»
AI]L >
AgL \ ¢ Aor
Aot : ARBITRATION i . Agr
— *  INTERRUPT ¢ —
ZEL - LOGIC . CEn
AW, _ RW
] | | |
INT @
NOTES:

1. IDT7130 (MASTER): BUSY IS OPEN DRAIN OUTPUT AND REQUIRES PULLUP
RESISTOR. IDT7140(SLAVE): BUSY IS INPUT.
2. OPEN DRAIN OUTPUT REQUIRES PULLUP RESISTOR.
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IC DATA

LBI-39176

CMOS Hi-Speed Octal Transparent Latch U13
344A3064P20274HCT373)

N I Ya I
E— —Vee

a4 12 o7
D3] 1307
14 H0s
-2 15 g
028 16 5
DZ—T 17 05
03_8 18 g

19
3y = o

10 -

GND_| QLE

Digital Potentiometer U15

TRUTH TABLE
QUTPUT LATCH DATA OUTPUT
ENAELE ENABLE
L H H H
L H L L
L L 1 L
L L h H
H X X z
NOTE:
L=Low voltage level X=Don't care

H = High voltage level

Z=High impedance state

| = Low voltage level one set-up time prior to the high to
low latch enable transition
h=High voltage level one set-up time prior to the high
to lew latch enable transition.

344A3041P20XDS1267S-10)

NC
H1
L1
wicg
RST
CLK
GND

o Yoo
ko e
BSour
nvo
taHo
=

[ Cour
D&

PIN NAMES

LO.L1 - LOWER END OF RESISTOR
HO_H1 - HIGHER END OF RESISTOR

w01 - WIPER END OF RESISTOR

¥ - SUBSTRATE BIAS

Spur - WIPER FOR STACKED CONFIGURATION
RST - SERIAL PORT RESET INPUT

DR - SERIAL PORT DATA INPUTIOUTPUT
CLK - SERIAL PORT CLOCK INPUT

Cour - CASCADE SERAIL PORT OUTPUT

¥oo - <5 YOLT INPUT

GND - GROUND

NC - NO CONNECTION

LE
Do
LE

BLOCK DIAGRAM

COMMON CONTROLS LE

BLOCK DIAGRAM

"

256-TO0-1 MULTIPLEXER

.

Op

= 8§

7 s

IPE

I 256-TO-1

IPER O - § BITH

MUI.TIPI.EXER

STACK SELECT BIT

ONTROI
LOGIC 1

-

| MUuLTI-

STACK

PLEXER

0 SWIFTREGISTER - 1T BITS

C ouT

Operational Amplifier U16
344A3070P3TLO75)

14 9
e M gy

Triple 2-Channel Analog Multiplexer U17

19A702705P54053BM)
INJOUT g CT)- 2[00 Yoo
IN/OUT o e =1 coM INfOUT &
INJOUT 1 ¢ = =|[T1 COM INJOUTR
COM INJOUT . B =T INfOUT 14
INJOUT g -~ =1 nrouT o4
E Lo - | ISA
YEE i =l se
Vag o =11 sc
TRUTH TABLE
CONTROL INPUTS ON-SWITCHES
SELECT
INHIEIT|C B A
[} 000 |20 YO X0
[} 001 Z0 YO X1
[} 01 0 |20 Y1 X0
[} 011 Z0 1 X1
[} 100 Z1 Y0 X0
[} 101 Zl Yo X1
[} 110 Z1 Y1 X0
[} 111 Zl 1 X
1 T x =z NONE

¥ = DON'T CARE

":I""I.I‘"'I.I""I.I""LI‘"'I.I‘"'I.I"
g

OUT E

INPUTS

Vee |4

INPUTS

ouT
2

LEYEL
CONYERTER

CONTROLS

OHE

SWITCHES
H/OUT

PIN CONNECTIONS

p—_

[ o] 1 5] o1 [

(TOP VIEW)

BLOCK DIAGRAM

COM INTOUT 4

%@ﬂ— IN{OUT 14

t’i)»l%- 3,

[ ONLY 113 OF DEVICE SHOWN )

6C—] INHIBIT
10— A X014
10— B

COMMOHNS

12 o OUT /I

-
=
o

DSP BOARD
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