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DESCRIPTION power-up for reliable clock start-up. R111 and C3 provide AC

and DC drive to crystal Y1. U21D buffers the clock signal,
System Module 19D902590 contains all audio processing@nd Q11 and Q12 are provided to allow the microprocessor
and control circuitry for the T/R Shelf. The audio processing (U1) to adjust the clock frequency.

anpl rouFi-ng is QOne using _analog circuitry. The cqntrol cir- When the microprocessor pulls P4.5 (pin 60) low, Q11
cuﬁry utilizes high speed digital components, and includes 3and Q12 are turned on. Capacitors C52 and C53 are then
microprocessor. switched into the circuit, changing the capacitive loading on

System Module 19D902590G3 is a 19D902590G1 Sys- the crystal Y1. This causes the oscillation frequency to change
tem Module with a "piggyback" Digital Signal Processor @pproximately 300 ppm.
(DSP) board (19D902667G1). Due to the high speed digital .
circuitry, the System Module is housed in an RFI and EMI Reset and Watchdog Timer

shield. The System Module contains a power-on/manual reset

Supply voltages for the System Module and DSP boardcircuit to initialize the programmed code and hardware de-
are generated by the Power Module and applied to the Systerdices on the board. The reset circuitry, U19, monitors the
Module through the backplane. All audio and control signals +5V line, and outputs a low-going pulse on U19 pin 15 as
are routed to the System Module through the 96-pin DIN well as a high-going pulse on U19 pin 16 when the voltage

connectors on the backplane board. on the +5V line is below +4.5V. Manual reset is also possible
by pulling the reset line on J1-18C low. This is accomplished
CIRCUIT ANALYSIS through reset switch S1 on the Power module. U19 also

provides added protection to EEPROM U6 to ensure data
integrity. If the +5V line falls below 4.65V, U19 inhibits any
SYSTEM BOARD chip selects to U6 which might occur during power transients.

Clock Circuitry In addition, U19 provides a watchdog timer. The micro-

processor must pulse pin 11 of U19 periodically or U19 will
The 14.7456MHz clock drive for the System Module’s 9enerate a reset. The microprocessor pulses the watchdog

digital circuitry is derived from a gate oscillator circuit com- tmer using pin U1-40.

prised of U21C, U21D, Y1 and associated components. R110  Thg reset pulse is applied to microprocessor U1, to the

keeps the inverter gate U21C in the linear mode during pp U34, and to the Backplane Board on J1-18C.
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Address Latch gram address on ADJ[0:7] and A[8:15]. The address latch latches
] _ the address on AD[0:7] when ALE goes high. The UVEPROM
The main controller on the System Module is the 80C152Jfputs the 16-bit address and outputs the eight-bit instruction

microcomputer (U1). The microcomputer obtains its instructiongound at the input address on the AD[0:7] lines when PSEN goes
from the program stored in PROM U4. This can be either gy

32k-byte or 64k-byte device.

Data memory is stored in static RAM U5. Data can be written
The lower eight bits of the address from the micro-compute, and read from this device. However, all data is lost at power
multiplex between address and data. A 74HC373 address Iat@ﬂ The RAM inpu[s the latched address output by the micro-
(U2) is used to latch the address from the microcomputer usiffocessor when its chip enable input (U5-20) from address
the microcomputer’s ALE signal (U1-55). The upper eight bitgjecoder U3 is low. If the RAM’s OE input (U5-22) goes low, then
of the address contain only address information, and is appliefta contained in the RAM at the input address is output to the
directly to all devices needing these additional address lines. microprocessor on the AD[0:7] lines. If the RAM’s WE input
(U5-27) goes low, then data on AD[0:7] is stored in the RAM at

Address Decoding the input address.

A 74HC138, one-of-eight de-multiplexer (U3) is used for  Personality information is stored in EEPROM U6. Data can
address decoding. The three most significant bits of the addrdsswritten to and read from this device. Data stored in this device
bus (A13, Al4, and Al5) are used to select one of eight, 8k-byie not lost at power off. The EEPROM inputs the latched address
blocks of data (non-program) memory. from the micro-processor when its CE input is low. The chip
enable input is generated by address decoder U3 and output on

The microprocessor's PSEN output signal at U1-54 is us 3-15. However, the signal is routed through U19

to disable demultiplexer U3, causing all of its eight select outputs
to go high so only the program PROM U4 will be selected during U19 disables an EEPROM chip enable when the board is in
accesses of program memory. This prevents bus contention ameset condition. This is to ensure that no extraneous writes occur
the AD lines. The following devices are mapped to an 8k-byteo the EEPROM during powerup or brown out conditions which
block of data memory: would affect personality data.

If the EEPROM'’s OE input (U5-22) goes low while the CE

U3-15 0000-1FFFH EEPROM (U6) is low, then data contained in the EEPROM at the input address
U3-14 2000-3FFFH RAM (U5) is output to the microprocessor on the AD[0:7] lines. If the
U3-13 4000-5FFFH Digital Signal Processor EEPROM’s WE input (U5-27) goes low while the CE is low, then
U3-12 6000-7FFFH Input/Output Latches data on AD[0:7] is stored in the EEPROM at the input address.
(U7, U25)
U3-11  8000-9FFFH 82C54 Counter Timer Counter-Timer IC
(U29)
U3-10 AO000-BFFFH  82C55 Programmable Counter timer U29 consists of three 16-bit timer/ counters
Peripheral Interface (U34) which are used for different functions de-scribed below. The
U3-09 CO00-DEFFH not used microprocessor can enable, disable, and configure the counters,
U3-07 EO00-FFFFH not used as well as read back counter status information from the device

using its AD bus. The input clock to the device is derived by

dividing by two the 14.7456 MHz clock signal out of the gate

oscillator buffer U21D using D flip-flop U28. This same 7.3725
Three memory components are included in the System ModliAHz clock signal is used for each counter/timer to give 135-

ule: a UVEPROM (U4), a static RAM (U5), and an EEPROMnanosecond resolution.

(UB). The microprocessor can address two 64-kbyte memory i ) ) _

segments; the program memory and data memory. The program Counter 0 is used for channel guard decoding. It is configured

memory is stored in UVEPROM U4 and is selected by a loWP OUtPut @ 135-nanosecond pulse on U29-12 at eight times the
going pulse on the microprocessor's PSEN output (U1-54). channel guard decode frequency. This pulse is latched by D
flip-flop U18A. The output of this latch is applied to the INTO

The low going pulse on the PSEN output disables access itgput of the micro-processor (U1-16), causing an interrupt. The
any data memory by disabling address decoder U3. This disabl@gcro-processor resets the latch, clearing the interrupt by pulsing
all chip selects to devices mapped to data memory locationd18A pin 4 using its P1.6 (U1-10) output in the interrupt service
(Refer to the Address Decoding section for more information oroutine.
devices mapped into the data memory space.)

Program/Data Memory

The 135-nanosecond pulse on U29-12 also causes a sample
The microprocessor executes program instructions fetchesf the limited channel guard signal LIM_CG to be taken. This
from the UVEPROM U4. The microprocessor outputs the prosample is brought into the microprocessor during the INTO

Copyright© March 1992, Ericsson GE Mobile Communications Inc.

service routine on P4.7 (U1-58) and used for channel gualdditional I/O Latches
decoding.

Additional I/O is provided by input latch U25 and output
The second counter/timer (counter 1) is used to generatgzach U7. Each of these latches are mapped to address 6000h.
microprocessor interrupt. This interrupt is used by the microqowever, input latch U25 is enabled by a low pulse on the
processor to generate channel guard and should occur at eiglfjeroprocessor's RD output while the output latch U7 is
times the channel guard encode frequency. The counter dfabled by a low pulse on the microprocessor's WR output.

configured to send its output (U29-16) high upon timing out.
This high is inverted by NPN transistor Q9, R1, and R18. The input latch is used to get DC CNTRL, BATT STDBY,
REM PTT, TX DISABLE, GG MON, and M3_STATUS sig-

The inverted signal is then applied to the micro-processorials onto the AD bus so they can be read by the micro-proces-
INT1 input (U1-18) which causes an interrupt to occur. Theor, The DC control currents are decoded elsewhere in the
counter is reloaded by the interrupt service routine softwar@ystem, and the decode current is passed to the microprocessor
This causes U29-16 to return low, which clears the interruptysing the DC CNTRL 1, DC CNTRL 2, and DC CNTRL 3

The third counterftimer (counter 2) is used for tone geni_nputs. These are CMOS level signals, so no level shifting is

eration. When a tone is desired the microprocessor configuré%qu'red'

the counter/timer to output a square wave on U29-20 at the The BATT STDBY signal requires level shifting to convert
desired frequency. This square wave is then bandpass filtergg 22-volt high to a TTL level. This is achieved by R4 and R5.
by activ_e filter stages U17C _and U17D to remove undesirefyal diode D2 limits the signal to be within -0.7V to +5.7V to
harmonics, and to create a sine wave. guard against over/under voltage conditions. BATT STDBY

A resistor divider consisting of R38 and R39 sets the Ievé? driven high when the station Is operating from AC line power

of the sine wave at U17D-14 to approximately 800 miIIivoItsand_ ro_ats low (jue to a weak pull down resistor when the
6at|on is operating from battery power.

rms. The microprocessor disables the counter/timer when M

tone is desired. The 74HC377 output latch latches the data on the AD bus

when the chip is selected by address decoder U3 and a low
going WR pulse is received. This latched data goes to analog

ProgrammablePeripheralinterface (PPI) U34 provides imtji?ryselect lines used to select audio paths in the analog

three additional eight-bit I/O ports. The reset generated by
supervisory IC U19 is input on U34-39 and serves to reset the.

IC to its default state. Ports A and C are configured as outpl’b?tlIcroprocessor /0
ports, and Port B as an input port.

Programmable Peripheral Interface

The microprocessor has some additional I/O pins. These
eq'@s are used to bring signals in and out of the microprocessor

as well as to provide serial communications with the InterfacgIreCtly without going through any additional /O devices such

Board. Port A outputs provide an interface to the GETC i latches or a PPI. TROCAL PTT input is level shifted

stations so equipped. The System Module loads the synthesg“idlbg'“'ﬁered by U41E and brought into the microprocessor on
ers and communicates with the Interface Board with the fol=~ "

lowing Port C signals: RXF4/AUX2 (DATA), RXF2 (EN- The microprocessor also generatesAtX RX MUTE
ABLE), TXF1 (A0), TXF2 (Al), RXF1 (A2) and from Port output used to mute an auxiliary receiver. The signal originates

A: SERIAL CLK (CLK). The remaining Port A and Port C on U1-51 and is inverted by U26F. This gives an open collector
outputs are used for several different interfaces. active low output.

Port C outputs are used to load the Rx and Tx Synthesiz

Port B inputs several interface signals. Pullup resistors to The EXT LSD SEL, LINE IN SEL , LSACQ, and4W
+5V are used on all open collector type inputs. These signalfUPLEX signals are also generated by the microprocessor.

are then buffered and/or level shifted where appropriate. Rehese signals go to the analog circuitry and control audio
sistors are put in series with all of the inputs for spike proteGputing through analog switches.

tion.
. . ) The microprocessor is also capable of loading electronic
Where a level shifter/buffer (U41) is not used, dual diodepotentiometers U35 and U36. Each of these potentiometers
are included to prevent over/under voltage conditions. contains two, 256-position variable resistors. The microproc-

. _ essor must serially load all four variable resistors at the same
The RUS input uses an NPN transistor (Q4) to convert thgme.

signal to CMOS logic levels.
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The microprocessor switches the potentiometer’s selecant bit. The microprocessor selects U27 by setting U27-5
line (U1-17) high. This enables the electronic potentiometer®w. When the A/D converter is selected it puts the MSB of
loading circuitry and allows the micro-processor to shift 34he eight bit conversion data on U27-6. This is read by the
bits of serial data into the electronic potentiometers, 17 bits ohicroprocessor. Successive data bits are clocked out of the
data into each IC. A/D converter on falling edges of its CLK input (U27-7).

Data is output on U1-20 and clocked into U35 and U36 on When all eight bits have been clocked out, the A/D con-
the rising edge of the clock signal generated by the microprowerter is deselected, and the next conversion cycle begins by
essor on U1-21. The microprocessor can also read back ttiee microprocessor setting U27-5 high.
current potentiometer settings.

When data is clocked into U35 and U36, the currenPSP Interface

potentiometer setting is clocked out and brought into the System Module 19D902590G3 is equipped with plugs to
processor on U1-22. After all 34 bits have been clocked intaccommodate Digital Signal Processor (DSP) "piggyback”
U35 and U36, the microprocessor pulls the potentiometersoard 19D902667G1. The board plugs into J2 and J3 of the
select line (U1-17) low. This ends the loading sequence, arglstem Module.

causes the digital potentiometer’s to load the new resistance

value. The microprocessor communicates with the DSP board
through its eight-bit AD[0:7] bus, using a dual port RAM
A/D Converter located on the DSP board. This memory is mapped into an

8k-byte data memory segment using address decoder U3. Data
The System Module contains an A/D converter. This i<an be written to and read from any of the 256 byte locations

used for metering DC inputs. Four external metering inputthat can be addressed by AD[0:7].

are accommodated. These incl®WWR SNSR TX MTR+

relative toTX MTR- . RX MTR+ relative toRX MTR- . and The DSP board contains an address latch to latch the
EXT JCK . ' ' address information on AD[0:7] when ALE goes high. When

the DSP CS is low and the microprocessor WR output is low,
The PWR SNSR input will accommodate a DC level the data on AD[0:7] is written into the latched DSP data
between zero and +5V relative to analog ground. The input memory segment address. When DSP CS is low and the
protected from over voltage conditions by dual diode D7. microprocessor RD output is low, data on AD[0:7] is read into
the microprocessor Ul from the latched DSP data memory

The Control Shelf routeEX MTR+ andTX MTR- into segment address.

a differential amplifier consisting of U17A, R140, R142,
R145, and R146. This amplifier removes any common-mode Two handshake lines used for the DSP interface for syn-
voltage. The output of this differential amplifier is actually chronization ar®SP TBLF andDSP RBLE. When the DSP
measured and must be between zero and +2.9 \olts. has written a message to the dual port RAM, it signals micro-
) , rocessor U1 by asserting DSP TBLF low. The microprocessor
TheRX MTR+ input is assumed to be between zero a”ir;en reads the message from the dual port RAM and then resets
+5V relative to analog ground. No conditioning is performe

SP TBLF high to tell the DSP that it is ready for another
except for dual diode D3 that protects from over/under VOItagﬁ]essage. g y

conditions.
. . . . . When the microprocessor wants to send a message to the
TheEXT JCK Inputis designed to Input signals betweenpgp it first [ooks at thB'SP RBLE input. A high on this input
zero and +10V relative tAGND. Operational amp U17B \jicates that the DSP receive buffer is empty and it is ready

provides a high_input impedance and buffers th_e _input signf}l accept a new message. When the microprocessor has written
The output of this amp goes through a voltage divider networ, e message to the dual port RAM, it ass@&® RBLE low

cpmpo_sed ofR3and R6 thatdiv_ides the DC level by two. Thil% signal the DSP that it should read the new message. The
signal is then routed to the multiplexer U33. DSP resets DSP RBLE high after it has read the message.

Analog multiplexer U33 gates one of four inputs to the A/D The microprocessor can reset the DSP board by setting

converter U27. The microprocessor determines which input i@l-? high. The high is inverted by Q10, and the resulting low
selected using U1-52 and U1-57. The microprocessor starts Allets the DSP board.

A/D conversion by putting a rising edge on U27-5. U27 then
converts the DC input voltage selected on U33 to a digitaf—'z8232 Interface
value.

The converted digital value is clocked out of U27 sequen- The System Module has an RS232 serial port for program-

. . T . .. ming and diagnostics. RS232 data is received o @id
tially by the microprocessor, beginning with the most signifi RXD input and converted to TTL levels by U22A. The TTL

data is brought into the micro-processor’s internal UART on piapplied to the microprocessor on U1-23. The microprocessor
U1-14. Transmit data is output on U1-15 by the microprocessahen routes audio according to the station’s configuration pro-
and level shifted to RS232 levels by U22B. The RS232 data ggamming.
output onPGM TXD.

Local Controls

GSC Interface _
The System Module has three switches and LEDs for local
A high speed serial interface that is referred to as a globabntrol. Switch S2 is a REMOTE PTT switch. When not acti-
serial channel (GSC) is also included on the System Modulgated, R23 pulls the line to +5V. When activated, S2 pulls the
Data is transferred bidirectionally over an RS485 differential paiine to ground. This switch is input on pin 7 of input latch U25.
made up of COMM+ and COMM. The line is also routed to the external connector to allow an

external module to activate the remote PTT input. A low on this

. When the microprocessor wants to §end data over the GSﬁ%put causes the microprocessor to react as though a PTT has
it enables the drivers in U24 by outputting a low on U1-6. Dat@aen received over the line

is generated internally in the micro-processor and output on
U1-5. The data is converted to RS485 levels and output on the Switch S3 is a TX DISABLE switch. When not activated,
GSC by U24. R136 pulls the line to +5V. When activated, the switch pulls the

line to ground. This switch is input on pin 8 of input latch U25.

_ The receiver section of U24 is always enabled so that thgq, 53 is activated, the microprocessor inhibits all transmis-
microprocessor’s receiver can monitor the transmitted data. This,

monitoring is to check for collisions on the GSC created by '
multiple GSC nodes transmitting simultaneously. Switch S4 is a CG MONITOR switch. When not activated,

U24 converts received data to TTL levels and outputs thef@137 pulls the line to +5V. When activated, the switch pulls the
on U24-1. The microprocessor brings the TTL level data into it§1€ t0 ground. This switch is input on pin 9 of input latch U25.

receiver on U1-4 for message decoding. The line is also routed to the external connector. This allows an
external module to activate the CG MONITOR input, or to

causes the microprocessor to switch into channel guard monitor.
The System Module is responsible for loading the Tx Syn-

thesizer Module with its’ proper frequency information. When  The System Module concurrently activates the ANT Relay

the micro-controller sees a PTT from an enabled source, it firsutput and LED DS1. When the System Module is in CG

drives ANT RLY active. This switches the antenna switch ilMONITOR, it lights LED DS3 by outputting a high on U1-66.

stations with this option and also applies power to the Tx synth&his high is inverted by U2D. This allows current to flow through

sizer oscillator circuit. Next, data is shifted into the Tx SyntheDS3, turning on the LED.

sizer using A2, Al, A0, CLK, and DATA. After the TX Synthe-

sizer has been loaded with data, ENABLE goes active for 10 mS Putting the System Module in the transmit disable mode

to allow the TX Synthesizer PLL circuit time to acquire fre-lights LED DS2 by outputting a high on U1-67. This high is

guency lock. At the end of this ENABLE period, the micro-con4nverted by U26C. This allows current to flow through DS2 to

troller samples the TX Synthesizer status bit supplied by thern on the LED.

Interface Board. If there is no fault (synthesizer locked) then the

micro drives TX OSC CNTRL (PA KEY) active which turns on CG Filter, High Pass and De-emphasis Amps

the RF PA. Upon reset or a channel change, the System Module

must also set the PA power pot by sending appropriate data to Receiver audio is applied to the System Module "VOL/SQ

the Interface Module. HI" port on J1-2B. U37A buffers the input signal and removes

any Dc bias. With an input of 1 Vrms at 1000 Hz, the output is

typically 2 Vrms and is supplied to three places; channel guard

reject filter, the DSP board through DSP unfiltered audio, and

channel guard decode.

Audio for transmission is output on th& AUDIO HI and
TX AUDIO LO outputs. Channel guard is summed i
AUDIO HI.

Receiver Interface U30A is a unity gain notch-filter, centered at 205 Hz. The

At power up or upon channel change, the RX Synthesizer fdter provides 25 dB of attenuation. U30B, U30C, and U30D
programmed in the same manner as the TX Synthesizer. Carri@fm @ sixth order, unity gain high-pass filter, with a cut-off
activity on the selected channel is sensed by the receivefiquency of 280 Hz. U37B is a +1/-3 dB de-emphasis filter that
squelch circuitry and applied to the System Module oCk® rolls the audio off at 6 dB-per-octave in the frequency range from
input. This active high input is level converted by Q8, and00-3000 Hz.
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With 1 Vrms into VOL/SQ HlI, the output of U37B will be 35 dB of attenuation for frequencies above 310 Hz. The resulting
750 millivolts rms. This output is supplied to four places; U8A frequency response is shown in Figure 3.
TX Audio out, Line Audio out, and the summing amplifier with
the optional auxiliary receiver input. USA is controlled by the  U11A, D5, and Q2 combine to convert the analog signal at
microprocessor to switch between MIC and VOL/SQ audio tehe U11B output to a 0-5 Vdc square wave. This square wave is
the DSP. The combination of U37A, U30A, U30B, U30C, U30D then supplied to U18B to be read and decoded by the microproc-
and U37B provide the frequency envelope-shaping requiremengssor.
(roll-off) as shown in Figure 1.

CG/LSD Encode Filter

The TX Audio Out circuit consists of U15, U36A, U8C, and
U37D. U15 is an analog multiplexer which is controlled by the  U12C is used to select between external low speed data or
microprocessor. Any of the following signals can be connectedyAL SH bits. The WALSH bits are created by the microprocessor
to the TX AUDIO HI output; LOCAL MIC, VOL/SQ, DSP  on pins U1-64 and U1-65, and form a rough sine wave. This
LINE/TX AUDIO, DSP TX AUDIO, External High Speed Data, signal is coupled through U9C to provide some gain.
LINE Input, open (battery alarm), and Ground (for no transmis-
sion). UBC is an analog mux which is controlled by the micro- yU16A, U16B, U16C, and U16D form two FDNR circuits
processor to sum CG into the TX AUDIO output and increase thghich have the same response as described in the CG/LSD
TX AUDIO gain on U37D. DECODE FILTER section. U9D provides gain and drives U35A.

U35A is a digital potentiometer which provides level adjustment

Battery Alarm/Morse Code is summed with the output ofand is controlled by the microprocessor. Also, U9B has a 3.3

U15. This allows for transmission of the alarm signal when othe¢-ohm source impedance to allow a separate source to drive

signals are present. U36 is a dual-digital potentiometer which Shannel Guard HI. This filter has the same response as shown in
controlled by the microprocessor, and adjusts the transmit aud®gure 3.

level. U37D is a gain stage which drives the TX AUDIO HI
output. The level at TX AUDIO HI (31-5C) and TX AUDIO LO | gcal Mic Input
(J1-6C) is adjustable between 40 and 250 millivolts rms.

The local microphone input at J1-3A and J1-3B supplies

U37C is the +2/-8 dB de-emphasis filter which provides a §2.\pits dc level to power the microphone. This input is buffered
dB per octave roll off from 300-3000 Hz for the local '”tercomthrough U13A, which removes the DC bias and amplifies a
or speaker audio. With a rated input of 1 Vrms at 1000 Hz, thggg-mijllivolts rms input for a 775-millivolts rms output.

output level of this filter is 750 millivolts rms. This filter, in
combination with U37A, U30A, U30B, U30C, and U30D pro-

. o = Battery Alarm/Morse Code
vide the frequency response shown in Figure 2.

The Battery Alarm/Morse Code tones are generated using
U29, U17C, and U17D. U29 is a Clock Timer which creates a
square wave at the required frequency. C113 and R39 form a high
pass filter to provide DC blocking. U17C is second order low
pass filter and U17D provides gain. These components combine
to provide the response shown in Figure 4.

U32 is the analog multiplexer for the INTERCOM Audio
output. It allows for selection of VOL/SQ audio, LINE Input
audio, Voice Guard summing, and DSP LINE/TX AUDIO. Am-
plifier U31C sums the multiplexed audio with Voice Guard tone
The resulting signal is applied to J1-7A.

CG/LSD Decode Filter The output of U17D sources the signal to U31B and U15.
) o ) U15 is the TX AUDIO multiplexer discussed earlier in this
Received audio is coupled through a low pass filter to remowgsction. U31B is an amplifier to sum the Battery Alarm signal

the audio, leaving only Channel Guard (CG) or Low Speed Dafgth the Voice Guard Alert tone, which is then transmitted to the
(LSD) information. A hard limiter then converts the signal into g Output.

a digital square wave. The square wave is decoded in software as
well as the 135-degree phase shift for STE. Line Audio And Compression

U9A is a gain stage which supplies two frequency-depend- The LINE output circuit consists of U14, U8B, U36B, U31D,
ent, negative resistor (FDNR) circuits. The first FDNR consist&)13B, and U31A. The analog multiplexer U14 is used to connect
of U10A and U10B, and has a cut-off at 205 Hz. The secondne of the following signals to the LINE driver U31D; LOCAL
FDNR, formed by U10C and U10D, has a cut-off at 230 Hz. MIC, VOL/SQ, auxiliary receiver, aux receiver/VOL/SQ, DSP

LINE/TX audio, MODEM LINE Data, open and Ground. The

U11B is a low pass filter which provides added attenuationppen state is to transmit Battery Alarm or Voice Guard Alarm.

in the 300-3000 Hz range. These elements combine to provide

FREQUENCY FREQUENCY

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

=wdb (7) FREQUENCY
FREQUENCY

Figure 3 - Channel Guard Encode/Decode Filter Figure 4 - Battery Alarm/Morse Code Band-Pass Filter
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U31A sums the aux receiver audio with the VOL/SQ audioDSP BOARD
U36B is a digital potentiometer and controls the audio level

into the line driver U31D. The level at LINE A (J1-4B) and  The Digital Signal Processing (DSP) Board utilizes both
LINE B (J1-4A) is adjustable between -20 dBm and +11 dBmgjgital and analog integrated circuits (IC's) to offer a compact,

The LINE IN audio is selected from LINE A and LINE B flexible, and reliable solution for audio signal analysis and
in a two-wire system, and from DUPLEX LINE A and DU- modification. Most of the components are surface mounted.
PLEX LINE B in a four-wire system. Each input has a 600-

ohm impedance to match the line impedance. U12B selects Th? DSP Boarq Qperates' V\.”.th two chanpels of audio. It
between two-and four-wire audio conditions the audio inputs, digitizes the audio, and processes

the audio data in software. The DSP Board then sends the
Digital potentiometer U35B sets the level applied to thdransformed audio to analog outputs, and the signal analysis
line compensation filter U13B. This filter can be set up tdnformation to its digital output.
compensate for high frequency roll-off on long lines by remov-
ing R16. This modification should be used when roll-offinthe Audio inputs from the System Module board are
2500 to 3000 Hz range is more than 10 dB below the 400 ©0SP_FILT_VOL/SQ, DSP_UNFILT_VOL/SQ, and
600 Hz level. DSP_LINE_IN. These signals are selected and conditioned
i i ) o L through U10, U11, and U15. The signals are then sampled and
Following U13B is the compression circuit consisting of yigitized by U4 and U5. The digital audio data is then applied
U13C, U13D, D6, and Q3. LINE IN audio from U13B iS 44" \y1 for processing. After processing, the audio data is
applied to a network composed of R65, Q3, R75, and R7qymed to U4 and U5 for digital to analog conversion. The
After being amplified by U13C, the output is supplied to fournsformed audio is applied to the System Module board on

places: Line Output, TX Audio output, Intercom audio, ancbsp TX AUDandDSP LINE/TX AUD.
D6. - - - -
. . o o ) ) All pertinent information from the DSP analysis of the
This compensation circuit is only effective in stations using, ,4io is communicated digitally to the System Module
Group 1 System Modules (no DSP) or Group 2 moduleg, q,gh the dual port RAM, U12. Messages are written to this
programmed for_ DC Remote Control. For aII_ othgr app"ca'piece of memory by the DSP micro-computer, UL. The mes-
tions, audio routing bypasses the compensation filter. sages are read from the memory by the System Module (via

The output of amplifier U13C is rectified by D6 which the digital signals of connector P3).
charges C25. U13D amplifies the voltage on C25 and provides ) o ) )
a DC offset to the gate of Q3. Q3 serves as a variable resistor FOr clarity, the DSP circuitry is analyzed in the following
in the voltage divider composed of R65 and Q3 which limitLrder:
the input to U13C. R75 and R76 serve to reduce distortion

across the voltage divider. 1) DSP and supporting circuitry

2) Analog Input/Output
This circuit normally operates in a linear fashion with Q3 3) Parallel communication port
turned off which appears as a high resistance. When higher
than normal audio is received at U13B, the amplification oDSP Microprocessor

U13C is rectified by D6, increasing the voltage across C25.

The increased voltage across C25 through U13D starts. The D.SP Board performs_ its functions in the A.DSP.'2101
turning on Q3 reducing its drain to source resistance, which f/9/t@! Signal Processing Microcomputer, U1. This chip re-
turn, lowers the audio to U13C. Since this affects not only th@ires extemnal hardware to function.
output of U13C, but the turn-on voltage of Q3 from U13D, a

steady audio output is provided. Crystal (Y1) provides the 8.192 MHz clock required by the

DSP microprocessor. Capacitors C16 and C17 provide the
loading required for reliable start-up and stable oscillation.

NOTE

Service Note: The compressor can be disabled by The DSP microprocessor can read or write to both internal

removing Q3. The compressor is typically disabled when and external data memory. Two identical 8K X 8 static RAM'’s
shipped from the factory. It is preferable to use| the (U2 & U3), are used to form an 8K X 16 external data memory

compressor function on the DSP board. If this hardjvare SPace. External 16-bit data memory is applied to the DSP on
compressor is used, install Q3 (19A703795P1; siin to D8-D23. U3 holds the most significant byte (MSB), and U2

4416) on System Board (19D903771G1). holds the least significant byte (LSB).

For a single external memory address, U3 stores D23 through This audio selection is actuated directly by the DSP but is
D16, and U2 stores D15 through D8. A 16-bit word is formediser-programmable. The DSP uses the address multiplexer, U8,
in order to maintain compatibility with the processor’s internako select U7, a D-flip flop register. This is accomplished by
1K X 16 data memory architecture. setting A13-Al1l to binary 100 wheRMS goes low. Such a

sequence will cause U8-pin 14 to go low, enabling data to pass

When the processor attempts to address data memory whittrough the D-flip flops upofWR going low and then high. D8
exceeds that which is available internally (1K X 16), the addressnd D9 are written to the outputs of U7 (pins 2 and 5) as
bus, A12 through AO, sets up an external address. The dat®L/SQ_SEL andCANCEL_SEL.
memory is enabled by a low dDMS. A read or write is
activated by a low on théRkD or /WR pin. The external data Depending upon these signals, digitally-controlled analog
memory access is completed when address pins return to thewitches (U10) route the appropriate signals to achieve the final
high impedance statéRD or /WR returns to high, antODMS audio input settings described above/i_/SQ_SEL is alogic
rises to logic high. high, DSP_UNFILT_VOL/ SQ is selected; otherwise

DSP_FILT_VOL/SQ is selected. ICANCEL_SEL is a logic

DSP microprocessor U1 operates from a 2K internal prograimigh, four-wire operation is selected. If not a logic high, two-wire
memory. This program RAM is volatile; it is lost during power-operation is selected.
off sequences. Therefore, it is necessary to have non-volatile
memory to safely hold the DSP Board code. The 16K X 8 Each audio channel selection requires proper voltage level
EPROM (U6) performs this function. adjustment to insure an optimal conversion to the digital domain

where it will be processed. This conversion is performed by

Upon reset, or during a "re-boot", up to 2K x 24 of internakcodecs U4 and U5. In other words, the analog audio signals are
program memory is loaded from this external "BOOT EPROM.'tonditioned to assure that their dynamic ranges can be accom-
The Boot EPROM, U6, holds up to eight different pages whicimodated by the codecs. The codecs will neither be under-driven
can be loaded. The selection of a 2K-page of code is softwaneer saturated. This results in a digital audio signal with uniform
controlled except during reset when boot page zero is alwaygnal-to-Noise Ratio (SNR) following the codec A/D conver-
loaded. sion.

In essence, boot memory page loading is a sequence of "redeiltered Receiver Input Conditioning
cycles. The BMS pin goes low in order to enable the boot
memory chip. Addresses are sequenced on lines A0 through A13, Filtered receiver input comes from the System Module fol-
D22 and D23. Th&D pin activates the data bus, D15 throughlowing de-emphasis and channel guard reject filtering at a maxi-

D8, for each transfer of program memory into the internamum of 1.16 Volts rms. This input channel requires no amplifi-
program memory space. cation to assure that codec U4 utilizes its dynamic range effi-

ciently.
The boot EPROM circuitry also includes resistors R1 and R2.
These resistors are zero ohms, and are equivalent to jumper wires.The amplification factor is determined by resistors R5 and

If the capability of 8 boot pages is necessary, R2 is removed, ap@. The gain is one. Therefore, the maximum input voltage to
R1isinstalled on the board. In this case, U6-pin 1 acts as an exffa codec is 1.16 Volts rms.

address pin which is connected to D23. If the capability of 4 boot
pages is necessary, R1 is removed, and R2 is installed on fhgr-\\/ire Line Input Conditioning
board. In this case, U6 pin 1 acts as a program pin, and is tied off
to five volts.

Four-wire line input comes from tlEPLX line input pair of
the Control Shelf when it is in a four-wire configuration. Its
audio is not in contention with audio which is leaving the station

The DSP Board inputs and processes audio from both tﬁjgfstjjtssg:];re are two lines independently dedicated for the

receiver and the line simultaneously. There are two possibPeu
receiver audio input settings and two possible line audio input
settings. These are:

(1) DSP_FILT_VOL/SQ or DSP_UNFILT_VOL/ SQ in-
put, and

Analog Inputs

The line audio level-adjustment is able to attenuate a 2.47
\Volts rms (+11 dBm) signal, and amplify a 77.3 mVrms (-20
dBm) signal to the maximum input level of a codec (approxi-
mately 1.4 Volts rms). This is to compensate for up to 30 dB of
line loss that can occur between the Remote Control Unit and the

(2) Two-wire line input or four-wire line input. station.
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In the four-wire configuratioDSP_LINE_IN is pro-pa- DSP Analog Outputs
gated to TP1 with only a gain of 1.09 provided by the differ-
ential instrumentation amplifier circuit of U11(A,B,C) and  The Rx output of codec U5, TX CODEC RX, passes

R12-R17. This occurs because the amount subtracted frdfirough U16-B for pre-emphasis and hard limiting. Limiting
DSP_LINE_IN is AGND (U10A pin 13). action occurs when the instantaneous AC voltage exceeds the

DC bias set by R34, R36, and R37, at which point D1 becomes

Between TP1 and TP2 there is a digitally controlled variforward biased placing it in the feedback loop of U16-B. Due
able gain stage. The gain stage is composed of U11D, U15(19, the V-I characteristic of the diode, limiting action occurs.
R18, and R20. The DSP addresses (and serially loads)Ud6-B also provides +6 dB/octave pre-emphasis for transmit-
resistance from 0 to 10K-ohms into the dual programmablt&d audio in the 300 Hz to 3 kHz band. The pre-emphasis meets
potentiometer, U15. The digitally-controlled impedance the EIA standard of +1/-3 gain flatness in its passband.
along with R18 and R20, form a gain through operational
amplifier U11D.

Following the pre-emphasis and limiter, U16-C forms a
third order low pass filter stage required by FCC regulations

. to filter the harmonics created by the preceding limiter. R35
The DSP uses address multiplexer U8 to select U7, a D'ﬂ'gnd C29 compose a passive first order low pass while active

g?npa:;glgée&h;mr;iﬂgg?)cecslrg\f’vl'Sgﬁghbg:’eeéﬂgﬂc':‘ﬁ;fét Stgfilter U16-C provides an additional two poles for this filter
US-pin 14 to go low, enabling data to pass through the D_ﬂistage. Following U16-C is another filter stage consisting of a

. . Recond order passive low pass and a second order active low
flops upoWWR going low and then high. pass built around U16-D.

Data is written to the D10, D11, and D15 outputs of U7  Analog switch U17 selects which filter stage output, if any,
(pins 6, 9, and 19) known &#OT_CLK, POT_LOAD_EN, is routed to the transmitter. Depending upon the transmit
and POT_IN which directly control U15POT_CLK is a  frequency band, the FCC requires different filter charac-
serial clock. POT_IN is serial data.POT_LOAD_EN is a teristics for the post-limiter filter. The output of analog switch
serial load enable. During a "load" cyd®)T LOAD_EN U17-B DSP TXAUD is routed to P2-7 where it connects to the
is held high. Sevented?OT_IN values are set up and held System Module.

with respect to the rising edgesR®T_CLK. The first value ) i
loaded into the dual programmable potentiometer is a "don’t ' N€ RX output of U4 pin 2 DSPLINE/TXAUD is routed

care” value. The following sixteen values comprise two 8-bif® P2-8 where it connect to the System Module. This audio
wiper positions. Wiper 1 gets loaded before wiper 0. LoadingutPut typically drives the line out circuits on the System
is specified from MSB to LSB. odule.

Two-Wire Line Input Conditioning Parallel Communications Hardware

Two-wire line input comes from the Line input of the . 1he DSP Board is equipped with a full duplex, parallel
System Module when it is in a two-wire configuration. Thismterface for communications between the System Module

audio is in contention with audio which is leaving the statiofnicroprocessor and the DSP microprocessor chip. Communi-
on the same two-wire pair. The DSP Board must cancel oG@tions are accomplished through a dual port RAM, U12.

the interfering output audio from the input. In addition, it must ,
amplify the input signal to account for the line loss of up to 30  Byte-wide messages are passed between System Module

dB that can occur between the Remote Control Unit and tH&d DSP chip by reading and writing data upon this common
station. piece of memory.

Cancellation of transmit audio from receive audio on the The external eight-bit System microprocessor can read and
two wire pair is accomplished by the differential instrumentawrite to the dual port RAM. A 74HC373 address latch (U13)
tion amplifier consisting of U11(A,B,C), R11-R17, and theis used by the 8-bit host to latch the address (AD7-ADO). The
DSP-controlled resistance through U15(0) and R10. Thhost uses its ALE signal to perform the actual clocking into the
SYSBD_LINE_OUT (a DSP Board input signal) is limited latch.
by U18A and level adjusted through the programmable poten-
tiometer, U15(0), (as explained above) and then subtracted Once ALE has returned to logic one, AD7-ADO become
from the line input signal. bi-directional data pins. During a "write" cycle, the host sets
up data on AD7-ADO. During a "read" cycle, the System

After. subtraction, the remaining input (received au_dlo) 'Module microprocessor releases the data lines AD7-ADO into
level adjusted by the remaining programmable potentlometeﬁcIeir high impedance state

U15(1) exactly as in the four-wire case.
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ASSEMBLY DIAGRAM

Finally, the System Module’s low-goinQJPRD or Similarly, the host microprocessor can cl@d@LF by
/UPWR pulse executes the desired read/write function. Noteeading from location 3FFH of the dual port RAM. It then sets
that reading and writing is only accomplished when theRBLE by writing to location 3FEH of the dual port RAM.
DSP_CsSsignal is held low. In this way, the System Module(Note that a flag is set when it is low; it is clear when itis high.)
microprocessor exclusively selects the dual port memor¥his way, both microprocessors can monitor flag conditions
space to prevent contention upon the multiplexed address amdorder to keep from trying to access the same locations in
data bus. memory at the same time.

The DSP chip reads and writes from the dual port RAM 1 a6 puffer U9 is used by the DSP microprocessor in

by first s'electing its cpmmunication memory Space. This iBrder to read thRBLE andTBLF flags. This alleviates the
accomplished by setting Al3'_All to b'”aﬁ( 010 when PM ssibility of contention on the DSP’s data bus D15-D8. The
goes low. Such a sequence will cause U8 pin 13 to go low a

h ble the dual 5 bled. th LE andTBLF flags are read by first selecting U9. This is
thus ena e_t € dua por'_t RAM, U12. _Once enabled, t Qccomplished by setting A13-Al1 to binary 100 whHek S
commun|cat|ops memory |s_acces§ed W'th gddress Ime; Aabes low. Such a sequence will cause U8-pin 14 to go low and
A0 and data lines D15-D8, in conjunction with a IOW'gomgthus enable data to pass through the tri-state buffer/&ion
/RD or/WR pulse. going low. U9, pins 2 and 3 appear on D8 and D9, and are

latched into U1 whefRD returns high.
The DSP chip (U1) and host processor coordinate message g

handling through th&BLE andTBLF flags. The DSP chip
setsTBLF by writing to location 3FFH of the dual port RAM,;
it clearsRBLE by reading from location 3FEH of the dual port
RAM.
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PARTS LIST LBI-38764
SYSTEM MODULE symBoL| PARTNO DESCRIPTION symBoL| PART NO. DESCRIPTION SYMBOL| ~ PART NO. DESCRIPTION
19D902590G1 - M lle System Module C53 19A702061P45 | Ceramic: 47 pF 5%, 50 VDCW, temp coef 0 +30 Q7 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile. RSJ 19B800607P1 Metal film: Jumper.
19D902590G2 - M lle System Module with DSP PPM/°C. Q8 19A700059P2 | Silicon, PNP: sim to MMBT3906, low profile. ;’;8
19D902590G3 - M Il System Module with DSP C58  |19A702052P14 | Ceramic: 0.01 pF +10%, 50 VDCW. Q9 19A700076P2 | Silicon, NPN: sim to MMBT3904, low profile. R59  |198800607P102 | Metal fim: 1K ohms +5%. 1/8 w.
C59  |19A702052P122 ic: 0.047 UF 5%, 50 VDCW. and - o i
symMBOL| PART NO. DESCRIPTION and ceramie s Q10 R60  [19B800607P471 | Metal film: 470 ohms £5%, 1/8 w.
> T90902485P1 | Chassis C60 Q11 19A700059P2 | Silicon, PNP: sim to MMBT3906, low profile. R61 19A702931P413 | Metal film: 133K ohms 1%, 200 VDCW, 1/8 w.
3 10000248601 | i C61  |19A702052P26 | Ceramic: 0.1 uF +10%, 50 VDCW. anld2 R62  |19A702931P327 | Metal film: 18.7K ohms +19%, 200 VDCW, 1/8 w.
) Jpeseniey HZ‘;ZIG c62  |19A149791P1 | Metallized Polyproylene: 0.022 +1%, 100 VDCW. Q R63  |198800607P103 | Metal film: 10K ohms 5%, 1/8 w.
: ¢ N - RESISTORS - - - - - - - - - - - )
6 19A702381P506 | Screw, thread forming: TORX, No. M3.5 - 0.6 X 6. c67 . X R64  ]19A702931P177 | Metal film: 619 ohms +1%, 200 VDCW, 1/8 w.
R1  |19B800607P103 | Metal film: 10K ohms 5%, 1/8 w. R65  |19B800607P682 | Metal film: 6.8K ohms 5%, 1/8 w.
7 19A702381P513 | Screw, thread forming: TORX, No. M3.5 - 0.6 X 13. Cc68  |19A702052P14 | Ceramic: 0.01 pF +10%, 50 VDCW. 1 :6. 5%, !
th R2 19B800607P473 | Metal film: 47K ohms +5%, 1/8 w. R66  |19A702931P243 | Metal film: 2740 ohms £1%, 200 VDCW, 1/8 w.
8 19B232682P20 | Pad.(Used in G2 and G3). ru - : +1%, , .
c71 R3 19A702931P301 | Metal film: 10K ohms +1%, 200 VDCW, 1/8 w. 607P103 -~ +5%. 1/
9 19A702381P508 | Screw, thread forming: No. 3.5-0.6 x 8 R67 19B800 Metal film: 10K ohms +5%, 1/8 w.
' 9 NO. 3.5-0.6 X 8. C72  |19A702052P5 | Ceramic: 1000 pF +10%, 50 VDCW. R4 19B800607P153 | Metal film: 15K ohms +5%, 1/8 w. res  |198800607P153 . hms +5%. 1/8
15 19B235310P1 | Nameplate Metal film: 15K ohms +5%, 1/8 w.
o P e ) and R5 19B800607P332 | Metal film: 3.3K ohms +5%, 1/8 w. R69 19B800607P103 | Metal film: 10K ohms +5%. 1/8 w.
16 19D902667G1 | Digital Signal Processor, (Used in G2 and G3). C73 ) : +5%, .
i R6 19A702931P301 | Metal film: 10K ohms +1%, 200 VDCW, 1/8 w. R70 19B800607P104 | Metal film: 100K ohms +5%. 1/8 w.
18 19D903771G1 | System Board (See below). C74  |19A702052P14 | Ceramic: 0.01 UF £5%, 50 VDCW. rm 5 : +50, !
SYSTEM BOARD thru R7 19A702931P249 | Metal film: 3160 ohms 1 %, 200 VDCW, 1/8 w. R71 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w.
19090377161 Ci8 _ R8  |19A702931P313 | Metal film: 13.3K ohms £1%, 200 VDCW, 1/8 . R72  |19A702931P269 | Metal film: 5110 ohms +1%, 200 VDCW, 1/8 w.
€79 |19A702052P114 Ceramic: 0.01 uF £5%, 50 VDCW. RO | 19B800607P103 | Metal film: 10K ohms 5%, 1/8 w. R73  |19A702931P313 | Metal film: 13.3K ohms 1%, 200 VDCW, 1/8 w.
__________ CAPACITORS - - -~ tCr:]irBL(l) 19A702052P5 Ceramic: 1000 pF +10%, 50 VDCW. R10 19B800607P391 | Metal film: 390 ohms +5%, 1/8 w. R74 19B800607P561 | Metal film: 560 ohms +5%, 1/8 w.
c1  |19A702052P5 | Ceramic: 1000 pF £10%, 50 VDCW. cs4 RIL | 19B500507PS62 | Metal fim: 5.6K ohms £5%, 1/6 w. R75  |19B800607P224 | Metal fim: 220K ohms 5%, 118 w
c2  |19A702052P14 | ceramic: 0.01 uF +10%, 50 VDCW. c87  |19a702052P5 | ceramic: 1000 pF 10%, 50 VDCW. iiz Eggggggxigz Me‘a: If:m- 41107||<<Ohhms i55$' 11/?8‘”- 2
c3 19A702061P13 | Ceramic: 10 pF + 5%, 50 VDCW, temp coef 0 +30 thru Metal film: 4.7K ohms +5%, 1/8 w. .
PEMIC. P P C95 R14  |198800607P272 | Metal film: 2.7K ohms £5%, 1/8 w. R77  |19A702931P376 | Metal film: 60.4K ohms +1%, 200 VDCW, 1/8 w.
- ilm: 9
ca 19A702052P5 | Ceramic: 1000 pF £10%, 50 VDCW. g}% 19A702052P14 | Ceramic: 0.01 pF +10%, 50 VDCW. R15  |198800607P103 | Metal fim: 10K ohms +5%. 1/8 w. R78  |19A702931P222 | Metal film: 1650 ohms +1%, 200 VDCW, 1/8 w.
- .
cs 19A702052P26 | Ceramic: 0.1 jF % 10%, 50 VDCW, i Sr)té R16  |19B800607P1 | Metal fim: Jumper. Er?(? 19B800607P103 | Metal film: 10K ohms 5%, 1/8 w.
Cé6 19A702052P114 | Ceramic: 0.01 pF + 5%, 50 VDCW. C99 19A702052P5 | Ceramic: 1000 pF +10%, 50 VDCW. R17 19A702931P369 | Metal film: 51.1K ohms +1%, 200 VDCW, 1/8 w. R81
én7d C100 19A702052P14 Ceramic: 0.01 WF + 10%, 50 VDCW. R18 19B800607P103 | Metal film: 10K ohms 5%, 1/8 w. R82 19B800607P562 | Metal film: 5.6K ohms +5%, 1/8 w.
and R19 19B800607P102 | Metal film: 1K ohms +5%, 1/8 w. ilm: 9 .
c8  |19A705205P5 | Tantalum: 6.8 uF; 10 VDCW; sim to Sprague 293D. c101 , ° R83  |19B800607P103 f Metal fim: 10K ohms £5%, 1/8 w.
co 10702052628 | Ceramic: 0.022 LIF +10%. 50 VDCW. R20 | 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. R84  |19B800607P823 | Metal film: 82K ohms 5%, 1/8 w.
: A ic: 0
c10  |19A702052P114 c::Z:t 0.01 LFl 5% 05’0 VDCW. (102 [19A702052P5 | Ceramic: 1000 pF £10%, 50 VDCW. R21  |19B800607P223 | Metal film: 22K ohms +5%, 1/8 w. R85  |19A702931P434 | Metal film: 221K ohms 1%, 200 VDCW, 1/8 w.
IC. O.! sl , . ic 0, "
and KT o fronomoazt | Soramie: 001 HF #5%, 50 VDCW: R22  |19B800607P102 [ Metal film: 1K ohms +5%, 1/8 w. R86  [19A702931P383 | Metal film: 71.5K ohms £196, 200 VDCW, 1/8 w.
c11 €104 ]19A705205 47 WF £10% 10 VDC‘ONv sim to Sprague R23  |19B800607P103 | Metal film: 10K ohms 5%, 1/8 w. R87  |19B800607P105 | Metal film: 1M ohms 5%, 1/8 w.
c12  |19A702052P14 | Ceramic: 0.01 iF + 10%, 50 VDCW. %}35 19A702052P5 | Ceramic: 1000 pF +10%, 50 VDCW. R24  |19B800607P122 | Metal film: 1.2K ohms +5%, 1/8 w. R88  [19A702931P305 | Metal film: 11K ohms 1%, 200 VDCW, 1/8 w.
C13 19A705205P2 Tantalum: 1 pF, 16 VDCW; sim to Sprague 293D. C108 R25 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. R89 19A702931P384 | Metal film: 73.2K ohms +1%, 200 VDCW, 1/8 w.
C14  119A705205P6 | Tantalum: 10 pF, 16 VDCW; sim to Sprague 293D. C109 |19A702052P14 | Ceramic: 0.01 pF +10%, 50 VDCW. R26 | 19A702931P384 | Metal film: 73.2K ohms 1%, 200 VDCW, 1/8 w. R90  |19A702931P358 | Metal film: 39.2K ohms 1%, 200 VDCW, 1/8 w.
C15 19A702052P124 | Ceramic: 0.068 UF +5%, 50 VDCW. ?:fldlo R27 19A702931P388 | Metal film: 80.6K ohms +1%, 200 VDCW, 1/8 w. R91 19A702931P383 | Metal film: 71.5K ohms +1%, 200 VDCW, 1/8 w.
Cl6 19A702052P5 Ceramic: 1000 pF +10%, 50 VDCW. c111 |19a702052p114 | Ceramic: 0.01 UF +5% 50 VDCW. R28 19A702931P358 | Metal film: 39.2K ohms +1%, 200 VDCW, 1/8 w. R92 19A702931P384 | Metal film: 73.2K ohms +1%, 200 VDCW, 1/8 w.
C17 19A705205P2 Tantalum: 1 uF, 16 VDCW; sim to Sprague 293D. € o HF 2%, ' R29 19A702931P383 | Metal film: 71.5K ohms +1%, 200 VDCW, 1/8 w. R93 19A702931P383 | Metal film: 71.5K ohms +1%, 200 VDCW, 1/8 w.
C112 |19A702061P77 | Ceramic: 470 pF +5%, 50 VDCW, temp coef 0 +30 ' ’
C18 19A702052P24 | Ceramic: 0.068 pF + 10%, 50 VDCW. PPM /OC_‘ R ! R30 19A702931P384 | Metal film: 73.2K ohms +1%, 200 VDCW, 1/8 w. R94 19A702931P388 | Metal film: 80.6K ohms +1%, 200 VDCW, 1/8 w.
C19  |19A702052P5 | Ceramic: 1000 pF +10%, 50 VDCW. c113  |19A702052P114 | ceramic: 0.01 uF + 5%, 50 vDCw, R31  |19B800607P103 | Metal film: 10K ohms 5%, 1/8 w. R95  |19A702931P325 | Metal film: 17.8K ohms +1%, 200 VDCW, 1/8 w.
c21 19A702061P77 Ceran;lic: 470 pF + 5%, 50 VDCW, temp coef 0 +30 R32 19A702931P369 | Metal film: 51.1K ohms +1%, 200 VDCW, 1/8 w. R96 19A702931P383 | Metal film: 71.5K ohms +1%, 200 VDCW, 1/8 w.
9A702052P14 PP/ C wevpew . Vv o0 oV oy TTTTTTTTTt DIODES ---------- R33 19A702931P325 | Metal film: 17.8K ohms +1%, 200 VDCW, 1/8 w. R97 19A702931P382 | Metal film: 69.8K ohms +1%, 200 VDCW, 1/8 w.
(22 |19A702052P14 | Ceramic: 0.0L uF +10% 50 VDCW. D1 [19A700053P2 | Silicon: 2 Diodes in Series; sim to BAV99. R34 |19A702931P350 | Metal fiim: 32.4K ohms +1%, 200 VDCW, 1/8 w. R98  [19A702931P383 | Metal film: 71.5K ohms 1%, 200 VDCW, 1/8 w.
C23  |19A702052P26 | Ceramic: %-1 HF £ 10 %»_ 50 VDCW. thru R35  |19A702931P383 | Metal film: 71.5K ohms +1%, 200 VDCW, 1/8 w. R99  |19A702931P350 | Metal film: 32.4K ohms 1%, 200 VDCW, 1/8 w.
C25  |19A705205P111| 47 uF £10 0/o 10VDCWi sim to Sprague D8 R36 |19A702931P382 | Metal film: 69.8K ohms +1%, 200 VDCW, 1/8 w. R100 |19B800607P471 | Metal film: 470 ohms +5%, 1/8 w.
gr12d7 19A705205P111 | 47 yF £10%, 10VDCW; simto Sprague (| | |  -----... INDICATING DEVICES ------- R37 19A702931P383 | Metal film: 71.5K ohms +1%, 200 VDCW, 1/8 w. R101 |19B800607P102 | Metal film: 1K ohms +5%, 1/8 w.
c28 S]Sl 19A703595P10 gi%de, Optoelectric: Red; sim to HP HLMP-1301- R39  |19A702931P401 | Metal film: 100K ohms 1%, 200 VDCW, 1/8 w. R102 |19B800607P563 | Metal film: 56K ohms +5%, 1/8 w.
C29 |19A702052P5 | Ceramic: 1000 pF £10%, 50 VDCW. DrS”3 : R40  |19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. R103 |19B800607P123 | Metal film: 12K ohms +5%, 1/8 w.
Et;gé ___________ JACKS - << e e e R41 19B800607P104 | Metal film: 100K ohms +5%, 1/8 w. R104 |19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w.
38 |19A702052P14 i %, 50 VDC a1 19B801587P7 | Connector, DIN: 96 male contacts, right angle mount Ra2 | 19B800607P103 [ Metal fim: 10K ohms +5%, 1/8 w. A
: + : -
¢ 19A7 Ceramic: 0.01 i +10%, 50 VDCW. 9 e AMP BE0mar L o, fgftangle R43 | 19B800607P684 | Metal film: 680K ohms +5%6, 1/8 w. A
C39 19A705205P5 Tantalum: 6.8 uF, 10 VDCW; sim to Sprague 293D. g; : o R106 |19A702931P355 | Metal film: 36.5K ohms +1%, 200 VDCW, 1/8 w.
i J2 19A704852P334 | Connector, printed wire board R44  119B800607P473 | Metal film: 47K ohms +5%, 1/8 w. )
C40  |19A705205P6 | Tantalum: 10 pF, 16 VDCW; sim to Sprague 293D. o ' : Ras | 198800607P683 | Motal film: 68K ohme £5%. 1/8 w R107 |19A702931P285 | Metal film: 7500 ohms +1%, 200 VDCW, 1/8 w.
: - i ' — : 9A702931P177 ilm: +19 DCW, 1/8 w.
51?5 19A705205P6 | Tantalum: 10 uF, 16 VDCW; sim to Sprague 293D. J3 R46 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. Eigg i 9BBO0B07P102 mzz: 2:2 iigoz:qn;i;/ﬁ)ﬁg va e
cs 1V r A N0} oo INDUCTORS - --------- R47  |19B800607P681 | Metal film: 680 ohms +5%, 1/8 w. o |19B800607P105 i hms & O°’ Bw
C46  |344A3431P1 | Monolithic: 1.0 pF +80/-20%, 16 VDCW. L1 19A705470P53 | Coil, fixed. and R1L Metal film: 1M ohms £5%, 1/8 w.
. ’ R48 R111 [19B800607P102 | Metal film: 1K ohms 5%, 1/8 w.
c47  |19A702052P114 | ceramic: 0.01 pF 5%, 50 VDCW. and ’
car :0.01 pF 5%, . L2 R49  |19A702931P301 | Metal film: 10K ohms +1%, 200 VDCW, 1/8 w. R112 |19A702931P401 | Metal film: 100K ohms +1%, 200 VDCW, 1/8 w.
cso Vv -+ M} e TRANSISTORS - - = - - - - - - R50 |19A702931P388 | Metal film: 80.6K ohms +1%, 200 VDCW, 1/8 w. ;rldl 5
C51  |19A702052P14 | Ceramic: 0.01 UF +10%, 50 VDCW. ili si ile. R51  |19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w. )
eramt WP Q2 |19A700076P2 " Silicon, NPN: sim to MMETS904, low pro?:e thru ° R114 |19A702931P383 | Metal film: 71.5K ohms £1%, 200 VDCW, 1/8 w.
. aQr?d 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile. R53 R115 |198800607P391 | Metal film: 390 ohms +5%, 1/8 w.
Cb52 19A702061P37 | Ceramic: 33 pF +5%, 50 VDCW, temp coef 0 +30 R54 19B800607P103 | Metal film: 10K ohms 5%, 1/8 w. and
PPM/°C Q5 R116
' ilicon: NPN: si R55  |19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w.
Q6 344A3855P1 Silicon: NPN: sim to PZT2222A. Ret i b R117 |19A702031P385 | Metal fim: 75K ohms £196, 200 VOCW, 1/8 w.
R56

*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




LBI-38764 PARTS LIST
SYMBOLI  PART NO. DESCRIPTION SYMBOL| PART NO. DESCRIPTION SYMBOL|  PART NO. DESCRIPTION SYMBOL| PART NO. DESCRIPTION
R120 19B800607P103 | Metal film: 10K ohms +5%, 1/8 . R185 19B800607P473 | Metal film: 47K ohms +5%, 1/8 w. DIGITAL SIGNAL PROCESSOR R34 19A702931P331 | Metal film: 20.5K ohms +1%, 200 VDCW, 1/8 w.
R121 |19A702931P342 | Metal film: 26.7K ohms +1%, 200 VDCW, 1/8 w. R186 |19B800607P472| Metal film: 4.7K ohms +5%, 1/8 w. 19D902667G1 R35  |19A702931P201 | Metal film: 1000 ohms +1%, 200 VDCW, 1/8 w.
R122 19B800607P102 | Metal film: 1K ohms +5%,1/6w. ¢  } 0 0000~V 1t v ... CAPACITORS -~ -« - -« - R36 19A702931P317 | Metal film: 14.7K ohms +1%, 200 VDCW, 1/8 w.
R124 |19A702931P325 | Metal fim: 17.8K ohms 1%, 200vDcw, 18w, | | | | - SWITCHES ------ o o1 |19a702052p26 | Coramic: 0.1 uF + 109 50 VOCW R37  |19A702931P331| Metal film: 20.5K ohms £1%, 200 VDCW, 1/8 w.
R125 [19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. SW2  |19A705959P3 | Switch, toggle: SPDT, 0.4 A @ 20 volts; sim to C bt eramic: 0.1 U= = 10%, : R38  |19A702931P377 | Metal film: 61.9K ohms 1%, 200 VDCW, 1/8 w.
: = ‘ thru &K T101-M-H9-A-B-E. ru )
R126 |19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w. SW4 C15 R39 19A702931P307 | Metal film: 11.5K ohms +1%, 200 VDCW, 1/8 w.
R127 |19A702931P401 | Metal film: 100K ohms +1%,200vDcw,18w. | | | | ... INTEGRATED CIRCUITS - - - - - - - gril_g 19A702061P29 gg\zjmic 22 pF + 5%, 50 VDCW, temp coef 0 + 30 R40 19A702931P347 | Metal film: 30.1K ohms +1%, 200 VDCW, 1/8 w.
Rl§8 19A702931P222 | Metal film: 1650 ohms +1%, 200 VDCW, 1/8 w. U1 19A705982P101 | Microcomputer: 8-bit extended 1O: sim to INTEL i . g:c} 19A702931P157 | Metal film: 383 ohms £1%, 200 VDCW, 1/8 w.
ani ) !
R129 80C152JB-1. _ C18 19A705205P6 | Tantalum: 10 uF, 16 VDCW; sim to Sprague 293D. R42
R130 [19A702931P422 | Metal fim: 165K ohms £1%, 200 VDCW, 1/8 w. U2 | 19A703471P302| Digital: Octal Data Latch: sim to 74HC373. ey R43  |19A702931P339 | Metal film: 24.9K ohms +1%, 200 VDCW, 1/8 w.
R132 |19B800607P332 | Metal film: 3.3K ohms 5%, 1/8 w. U3 [1oA703471P320| Digital: 3 Line To &-Line Decoder; sim to c24 | 19A702052P107 | Ceramic: 2200 pF + 5%, 50 VDCW. RA4 | 19A702931P347] Metal film: 30.1K ohms +1%, 200 VDCW, 1/8 w.
9 . : " - ' " 9 . 0,
R133 | 19BB00GO7P103 | Metal fim: 10K ohms 5%, 1/8 w. U4 |344A3307G13 | EPROM Kit. c25 [19A702061P53 | Ceramic: 68 pF = 5%, 50 VDCW, temp coef 0 + 30 232 Eﬁzgizgiiigz me:a: ?:m: ;;fOK (r)]th+J£1]t;/A)’2f)(:)0V\f)I3(:C\/\\I/V’1:/Lé8 W
R134 Us  |19A705603P5 | Digital: 8K x 8-Bit Static CMOS RAM; sim to PPM. etatim: 9319 onms £.7, SO
R135 10A702931P313 | Metal film: 13.3K ohms £1%. 200 VDCW. 1/8 w KM6264AL-10 C26 19A702052P120 | Ceramic: 0.033 [JF +5%, 50 VDCW. R47 19A702931P265 | Metal film: 4640 ohms +1%, 200 VDCW, 1/8 w.
R136 |19B800607P103 1 fil : 10k h +5_0/ ?/8 ' ' u6 19A703952P102 | EEPROM: 2K X 8, 5 Volts, programmable; sim to c27 19A705205P19 | Tantalum: 2.2 pF +20%, 10VDCW; sim to R48 19A702931P294 | Metal film: 9310 ohms +1%, 200 VDCW, 1/8 w.
an Metal film: 10K ohms 5%, 1/8 w. XICOR X2816CP-20. and Sprague 293D. R49  |19A702931P201 | Metal film: 1000 ohms +1%, 200 VDCW, 1/8 w.
R137 u7 19A704380P319 | Digital: CMOS Octal Data Flip-Flop; sim to C28 tggi
. 74HC377. C29 19A702052P134 | Ceramic: 0.1uF + 5%, 25
. 0 :
Eigg igﬁ;giggizgg Metalfim: 7500 ohims £1%6, 200 VDCW, 1/8 w us  |19A702705P5 | Digital: Triple 2-Channel Analog Multiplexer; sim c30 | 10A702052P112| Ceramic: 6800 pF + 5%, 50 VDCW. R55  |19A702931P301 | Metal fim: 10K ohms £1%, 200 VDCW, 1/8 w.
R140 |19B800607P224 Metal fflm: 825K ohms ﬂ,,ﬁ' 200 VDCW, 18w 0 4053BM. _ C31 | 19A702052P105| Ceramic: 1000 pF + 5%, 50 VDCW. R56  |19A702931P339 | Metal film: 24.9K ohms +1%, 200 VDCW, 1/8 .
Metal f!Im. 220K ohms +5%, 1/8 w. u9 344A3070P3 Digital: JFET, Input quadl Op Amp; sim to TLO74. c32 10A702052P142 | Ceramic: 0.082 |iF + 5%, 16 VDCW. R57 19A702931P301 | Metal film: 10K ohms +1%, 200 VDCW, 1/8 w.
R141 |19A702931P269 | Metal film: 5110 ohms +1%, 200 VDCW, 1/8 w. U0 |19a704883P2 | Digital: Quad Op Amp; sim to MC3303D. cas | 19A702052P112 | Coramic. 6800 oF 5% 50 VDOW
R142 |19B800607P474 | Metal film: 470K ohms 5%, 1/8 w. U1l |19A116297P7 | Linear: Dual Op Amp; sim to MCA4558CD. and eramic: 6800 p £ 5%, U N N I R INTEGRATED CIRCUITS - - - - - -
R143 |19A702931P436 | Metal film: 232K ohms +1%, 200 VDCW, 1/8 w. u12 19A702705P5 Digital: Triple 2-Channel Analog Multiplexer; sim C34 U1 344A3038P101 | Digital: DSP microcomputer, oper freq. 40.96 MHz;
R144 |19A702931P243 | Metal film: 2740 ohms 1%, 200 VDCW, 1/8 w. 10 4053BM. . €35 | 19A702052P105 | Ceramic: 1000 pF + 5%, 50 VDCW. sim to ADSP210KX-40.
R145 |19B800607P224 | Metal film: 220K ohms +5%, 1/8 w. u13 19A704883pP2 D!g!tal: Quad Op Amp; sim to MC3303D_' C38 19A702061P45 | Ceramic: 47 pF +5%, 50 VDCW, temp coef 0 + or - U4 19A705827P1 | Encoder/Decoder: sim to Texas Instruments
R146 |19B800607P474 | Metal film: 470K ohms £5%, 1/8 w. Ul4  [19A702705P3 | Digial:8-Channel Analog Multiplexer; sim to 30 PPM. and TCM29C23.
Eii; igs:gggg;iigz MEta: ;i:m: 10K oEms +5%, 1;8 w. U15  |344A3856P101 | CMOS Analog Multiplexer;simtoDG4080. | | | | ... DIODES ---=------ U6 344A3309G5 | EPROM Kit.
Metal film: 15K ohms +5%, 1/8 w. - - . .
’ u16 19A704883P2 Digital: Quad Op Amp; sim to MC3303D. e 9 P ; P u7 344A3064P203 | Digital: HI-SPEED, octal D type FF, pos. edge trig.;
R149  |198800607P103 | Metal film: 10K ohms 5%, 1/8 w. and gnld 19A700053P2 | Silicon: 2 Diodes in Series; sim to BAV99. sir?l o TaHCT3TT typ P getrg
g‘;%l u17 D2 us 344A3064P201 | Digital: HI-SPEED, 3-8 line decoder/demultiplexer, in-
) ui18 19A704380P302 | Digital: CMOS Dual Data Flip-Flop; sim to verting; sim to 74HCT138.
R152  119B800607P102 | Metal film: 1K ohms 5%, 1/8 w. 7ancrd4. 0 PLUGS - - < - oem e n U9 344A3064P204 | Digital: HI-SPEED, octal buffer/line driver, 3-state; sim
R153 |19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. U19 19A149895P1 Digital: supervisory circuit; sim to MAXIM . to 74HCT541
R155 |19A702931P434 | Metal film: 221K ohms +1%, 200 VDCW, 1/8 w. MAX691C. P2 | 19A704779P14 | Connector, 15 pin. U0 |19A702705P5 | Digital: Triple 2-Channel Analog Multiplexer; sim to
u20 19A116180P575 | Digital: Hex Open Collector Inverter: sim to 7406 and 4053BM
R156 |19A702931P406 | Metal film: 113K ohms +1%, 200 VDCW, 1/8 w. gital: Fex Op - Verter: : P3 e )
R157 |19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w. u21 19A703995P3 Dlgltal.ﬂlﬂf&a{a&i‘ed logic, hex inverter, unbuffered; { | | RESISTORS « <« <<= - - - Uil 19A704883P2 D!g{tal. Quad Op Amp; sim to MCSSOSD.
R158 |19A702931P383 | Metal film: 71.5K ohms +1%, 200 VDCW, 1/8 w. Sim 0 TAHEUO. - 4 Ul2  |344A3040P201 | Digital: SRAM, 1K X 8 Dual port; sim to
R - ’ ) u22 344A3039P201 | Digital: Driver/receiver, EIA-232D/V.28; sim to R2 19B800607P1 Metal film: Jumper. IDT7130SA100.
R159  |10B800GO7P472 | Metal fim: 4.7K ohms 5%, 1/8 w. MC145406. A ‘ R4  |19B800607P1 | Metal film: Jumper. U13  |344A3064P202 | Digital: HI-SPEED, transparent lich, 3-state; sim to
R160 |19A702931P177 | Metal film: 619 ohms +1%, 200 VDCW, 1/8 w. u24 19A705980P101 | Tranxceiver, differential Bus; sim to SN751768. R5 19B800607P683 | Metal film: 68K ohms 5%, 1/8 w. 74HCT373.
R161 ]19B800607P103 | Metal film: 10K ohms +5%, 1/8 w. u2s5 19A703471P316 | Digital: Driver/receiver, octal 3-state non inverting and u1s 344A3041P201 | Digital: dual in-line potentiometers, ceramic, hermeti-
R162 |19B800607P474 | Metal film: 470K ohms £5%, 1/8 w. buffer; sim to 74HC541. _ R6 _ cally sealed; sim to DS1267S-10.
R163 |19B800607P102 | Metal film: 1K ohms 5%, 1/8 w. u26 19A116180P575 D!g!talf Hex Open (.:oillector Inverter: sim to 7406. R7 19B800607P1 Metal f!Im: Jumper. ui16 344A3070P3 D!g!tal: JFET, Input quad Op Amp; 5@ to TI._Ol74.
R164 |198800607P472 | Metal film: 4.7K ohms +5%, 1/8 w. 32; 12?;822;(9)}2;8; g|g|:a: Emgz ,[A)ID,ISI;mttOI;I'I_L5::1|QCP . R10 19B800607P682 Meta: ?:m: 35.8K ohms +5%, 1/8 w. u17 19A702705P5 E(l)gélgallgl.'\'/ll'nple 2-Channel Analog Multiplexer; sim to
L igital: ual Data Flip-Flop; sim to R12 19B800607P1 Metal film: Jumper. :
R165 |19B800607P682 | Metal f!Im. 6.8K ohms +5%, 1/8 w. 74HCT4. and P Ul8  |344A3070P3 Digital: JFET, Input quad Op Amp; sim to TLO74.
R166 |19A702931P355 | Metal film: 36.5K ohms +1%, 200 VDCW, 1/8 w. U290 |19A149466P301 | Digital: CH MOS, programmable timer: sim to IN- R13
R167 |19A702931P325 | Metal film: 17.8K ohms +1%, 200 VDCW, 1/8 w. TEL 82C54. R14 19A702931P355 | Metal film: 36.5K ohms +1%,200vDcw, 18 | | | | c-eeeeaao-- SOCKETS -----=--=--
R168 |19A702931P305 | Metal film: 11K ohms +1%, 200 VDCW, 1/8 w. u30 19A704883P2 Digital: Quad Op Amp; sim to MC3303D. and X1 19A702511G30 | Crystal, quartz: 8.192 MHz.
R169 |19A702931P393 | Metal film: 90.9K ohms +1%, 200 VDCW, 1/8 w. U3l 344A3070P3 Digital: JFET, Input quad Op Amp; sim to TLO74. Eis 19A702931P318 - .
R170 |19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 w. us2 |19A702705P3 | Digital: 8-Channel Analog Multiplexer; sim to 6 Metal film: 15K ohms £1%, 200 vDCW, /8w. . | | | SOCKETS « - - =< - - - - -
and and 4051BM. R17 19A702931P401 | Metal film: 100K ohms +1%, 200 VDCW, 1/8 w. ‘
R171 us3 R18 | 19B800607P201 | Metal film: 200 ohms £5%, 1/8 w. XU1  1198235688P1 | Socket,PLCC
R172 |19B800607P474 | Metal film: 470K ohms +5%, 1/8 w. U34 | 19A705991P101 | Digital: Programmable interface; sim to Harris R20 | 19B800607P392 | Metal film: 3.9K ohms +5%. 1/8 w. XU6  [19A705840P2 | Socket: sim to Amp 643646-3.
and C82C55A. '
) . rR21  |19B 7P1 iIm: 0 :
R173 U35 344A3041P201 | Digital: dual in-line potentiometers, ceramic, her- 9BBO0E07P103 | Metal fFIm: 10K ohms iSDAJ’ 18 w.
R174 |19A702931P313 | Metal film: 13.3K ohms +1%, 200 VDCW, 1/8 w. and metically sealed; sim to DS1267S-10. fﬁ? 19B800607P103 | Metal film: 10K ohms +5%, 1/8 w.
R175 |19B800607P333 | Metal film: 33K ohms 5%, 1/8 w. us6 . . R27
R176 |19A702931P222 | Metal fim: 1650 ohms £1%, 200 VDCW, 1/8 w. Ui7 igﬁzi“igggém Bfg!ta:j gua%o,) Acm‘;’ sim t|° MC3303D. 406 R28 | 19B800607P102 | Metal fim: 1K ohms +5%, 1/8 w.
R177 |19A702931P269 | Metal film: 5110 ohms +1%, 200 VDCW, 1/8 w. 342 lZA70gl76PlOl ngf:al' Hex | pe”t_ Oscftfor/g"e”ert' S'm_tot : g]z%
_—— Igital: Hex Inverting butter/Converter; sim to
N Liomosoaian | eral im: 470K ohme 5%, LS w 4049UBD. R30 | 19A702931P418 | Metal fim: 150K ohms +1%, 200 VDCW, 1/8 w.
Metal film: 75K ohms £1%, 200 VDCW, 1/8 w. xua |19A705840P2 | Socket: sim to Amp 643646-3. R31 | 19A702931P318 | Metal fim: 15K ohms £1% 200 VDCW. 1/8 w
R180 |19A702931P413 | Metal film: 133K ohms +1%, 200 VDCW, 1/8 w. R22 | 1987029319200 | Metal fim. 1210 ohire £19%. 200 VDCW. /6 u
R181 |19A702931P130 | Metal fim: 200 ohms +1%, 200vDCw, 1i8w. | | | | ... CRYSTALS --------- ras | Toar0s031pa60 Me:al fflm; o 10|<O r:”s o ;OO Voew 1/8‘”'
R183 [19B800607P183 | Metal film: 18K ohms 5%, 1/8 w. vi 19A702511G37 | Crystal Assembly: 14.7456 MHz. etalfiim: 5211 ohms 1%, P HOW.
R184 |19B800607P104 | Metal film: 100K ohms +5%, 1/8 w.
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PRODUCTION CHANGES

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

System Module - 19D902590G2

To standardize production of MASTR Ile and MASTR IIl System
Modules, changed MASTR Ile System Board from 19D902453G1
to 19D902771G1.

MASTR lle System Board was: 19D902453G1 (see LBI-38639
for a description of this board).

System Board - 19D902771G1

Rev. A:

Rev. B:

Rev. C:

Rev. D:

Rev. E:

To improve operation, changed R57 from 19B800607P472 (4.7K
ohms) to 19A702931P305 (11k ohms).

To make MASTR Ile and MASTR III System Boards compatible,
changed R127 from 19A702931P269 (5.11K ohms) to
19A702931P401 (100K ohms).

To enhance audio routing by supplying CAS in the System
Module in auxiliary receiver applications. Changed the following
resistors:

Changed R24 from 19B800607P822 (8.2K ohms) to
19B800607P272 (2.7K ohms).

Changed R57 from 19B702931P305 (11K ohms) to
19B8800607P1 (Jumper).

Changed R82 from 19B800607P103 (19K ohms) to
19B800607P562 (5.6K ohms).

To improve performance, changed R24 from 19B800607P272
(2.7K ohms) to 19B800607P122 (1.2K ohms).

In order to meet the 10% variance of the complete audio path.
Changed the following capacitors:

Changed C79 from 19A702052P14 (+10%) to 19A702052P114
(+5%).

Changed C103 from 19A702052P14 (+10%) to 19A702052P114
(+5%).

Digital Signal Processor - 19D902667G1

Rev. A-C:

Rev. D:

Rev. E:

Incorporated into initial shipment.

To invert SYSBD Line in to accommodate 2-wire line audio
cancellation, added C36-C38, D2, R50-R54, R56, R57, and U18.
Changed C29 and deleted R155.

C29 was: 19A702052P26, 0.1 pF 10%, 50 VDCW.

To adjust analog signal levels to protect hardware from
excessive signal levels, changed R50, R51, and R53 and
Deleted U2 and U3.

Changed R50 from 19A702931P265 (4640 ohms) to
19A702931P201 (1.0K ohms).

Changed R51 from 19A702931P265 (4640 ohms) to
19A702931P201 (1.0K ohms).

Changed R53 from 19A702931P305 (11K ohms) to
19A702931P265 (4640 ohms).
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?
is| 7T
. LD FOT HI 4. & regd
= 1
I

4K DUPLEX 2

lTFNB
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LBI-38764 SCHEMATIC DIAGRAM

LINE COMFENSATION

-*- THIS PART IS REMO¥ED

+5VA
FOR LINE COMPENSATION COMPRESSOR
PLACE ON TOP DF BOARD LINE AUDID &
R71 R?3
P46
LOK 13.3K
H17E Fe77 RES €18 RE7 g™
AR ) A AN t AN - e .
%7 1. 65K 5. 11K 5. 8K _beeu 10K ey 13|
..@ -
u13-c o — ~
- R7E man  ult \
|, 5. 11K T
RiE P '2 e
* _Hcasas
o =N -
{f
cea
s7e = R74
1§ jied R75
ci@g C1iB .Uy b
| L | £ EEEK
16 1€
.oy o |
D
R76
G 03
E2RAK REMOVE O3 TO DISABLE
S COMPRESSOR
A7z
5. 4K
R175 L cpa -
ARAN oo
EELY
L
U35
DOS1EE7S
12
Hal-2E ! oG POT HI 5
I
B w13 D oe poT wIeER 5 L™
L kil La u RE ] caz 2y
AN AR ! f TX AUDTO HI 1
. 59 O *
-gv sour-1* 1334 470 U
cig7
13
3 IS - e Loo0F
HF— D51267S ‘\ 14
| .
A W 5 wa |12 TX POT HI § - T¥ ALOIO LO 4
4 13 iz a
POT DO 2 9 Ing L1 , wa " * raans
POT HST 2 & |msT VB La
FOT Clk 2 7 oLk cout 42 R?
e 14 7B
—gv s0uT | 1 sk

HL 3 LO POT HI #. S

Wls L0 POT WIFER 4
1

[1]#] Li

= v

OSP LINE/TX AUD L. 4. & |

7
.
uiE-8 o - %7
(] AN £ €1 1K
0SP LINE IN t } " 15 / B aapy
1
EE 7
HOM LINE AXD 1 s - a2
" A2
10K ™.

U3-4 \“>‘—- VG MIC HT 4

3. ~TLB7 +
~Te
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DFLX LINE 8§ 1 » AR _
== =7 E Bi5 12v

SYSTEM BOARD [oers s
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(19D903770, Sh. 6, Rev. 3)
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SCHEMATIC DIAGRAM LBI-38764
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3 10 2
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7 { DERTHALD 2
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1B BT
11 fOSFTELE E
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3 RS WCC  GNDA  GNDO SIGH
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Ci4 3 souT | AR
-1 Jai=iy D
DEVICE POWER AND CHUUND CONNECTIONS LEEEETE
{ LINE i1
AGND 1. B 3 ve Le DEVICE o5V peND [Macp 1, 2 3
CANCEL | 13
POT 13
o IERTER T I
us 26 iR
RiD
g B 07 E 14
5] 16 B
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LBI-38764

SCHEMATIC DIAGRAM

DSP BOARD

19D902667G1

(19D902910, Sh. 2, Rev. 3)
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LBI-38764

IC DATA

U1, Microcomputer

FIN ARRANGEMENT

U5, 8K x 8-Bit Static CMOS RAM

BLOCK DIAGRAM

19A705603P5
TRUTH TABLE
wE |cs |cs |oe MODE 1O PIM
% | 1 = = NOT SELECTED HIGH 7
= | = L = (POVER DOWN) HIGH =
H | L H H |OUTPUT DISABLED] HIGH Z
H L H L READ DOUT
L L |H H O IN
WRITE
L L H L DN
®=HORL

AD =
Ao - o EMORY CELL ARRAY
o 2
Az u T g 2
A L = 128 X 64 % 8
AT @ »
A w
AT b
A &
A = a l’s" =%
At g 6 64
AT )-B: COLUMNMN GATE
Atz o
dg
o
— 4
csig] Sep &
csao-[ES
-l
_ [}
s :-'E E IO BUFFER
wE EL'I =]
WOl o3 W05 por
wod Mirod iree "7 1os
A7 NC_NC NC Vcc WE NC
Ld 29(A8
PIN NAMES
A9
NC
e AD-A10 ADDRESS INPUTS
—y 0g - 07 DATA INPUTSIOUTPUTS
:ZB[SC OF CE CHIP ENABLE
{TOP ViEwW ) At0 oE OUTPUT ENABLE
& WE WRITE ENABLE
Vee +5V
oz VX GROUND
il 10, NC NO CONNECT

INDEX 22225255333333522 U4,EPROMK|t
19A705982P101 e\, fnBAAAnnARRAAEAnG 344A3307G5
w e oNc-2E282 2385 |
P16 ] 10 60 1 P45
[ = K] 58 |3 Pas
eBen 12 58 | par A15[]1 J 23] Vee
RESET [ 13 57 1 P6.3
S = RT s6 |3 EA A12E 2 27]A14
pz1 15 55 |3 ALE ATE 3 261 A13
P32 ] 16 3 PSER
psa 17 (TOP VIEW) : [ eeson As[]4 25| ] A8
P33 10 S0C152JB 52 [ Pe2 As[]s 24[] Ao
P33 19 51 B3 P67
Psa 420 s0 B pea A4[]s 231 f11
ps2 21 w B psz A3E 7 22 ] Ghpy
P53 o 22 a8 [ pa7 A2
P35 ] 23 47 3 P26 E 8 21 ]f10
P36 24 46 |3 P25 A1E 9 20:' E
pir ] 25 45 |7 P24
ne. o 2 a b P23 Ao[J1o  19[Jas
EE R RFREIBEEE2ST T ) a1[ 11 18 ]ar
e = LU IS e 21z 17[Jes
EEEEEE&EEEEEEE;EE Q3E13 16]Q5
GND[J14 15[] Q4
U2, Octal Data Latch
19A703471P302 PN ASSIGNMENT
BLOCK DIAGRAM
Dutput Enable [] 1 20 [¥cc
po—2 2 uu‘ 02 19 a7
o1 —4 5 m pols 18 j07
p2 —L E w p10a 17 106
pa—2 8 o3 m0s 16 [] Q6
pa—E M2 g a2l 6 5 [las
ps—14 | 5 s pz[7 14 [ DS
pg— L pzlls 13 [1 D4
pr —2 B oy azls 12[1 o
GND 10 1] Lateh Enable
Latch Enable Q’
1 FUNCTION TABLE
Output Enable
Pin 20 = Vecc Em?:rl é_au‘::? o o U6, OptOISO|at0r
Pin 10 = GND nable nable utput
. . - - 19A703952P102
L H L L
L L X no
change
H
X = don't care
2 = high impedance
U3, 19A703471P120
3-to-8 Decoder/Demultiplexer
a 10
@)
B
A |:1
B Ez
c L3 (€]
czal4 ¢ _D_‘
6zB[s
G106
y7Q7
GHND[]8

SYSTEM MODULE

GZA

G2B

a1 B

Y

)

5)

ADDRESS
LATCHES

DATA
LATCHES

paTA < l[—: > BUFFERS

o | _
Ve I VOLTAGE iGH (. —| |
| eump || VOLTAGE |
WRITE
| | SHAPER Vop | |
POWER (ANALOG)
| UPDOVN ! ! ! | 2KX8 |
WRITE |
| PROJECT ' | EEPROM |
] | | WRITE Ao |
[ —— TIMER |
| o I |
| PROJECT | |
i | |
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IC DATA

LBI-38764

U7, CMOS Octal Data Flip-Flop

19A704380P319

E [
o[z
Pofz]
o{a]
ag]
a[s]
D,[7]
oofg]
Q[s]

GNDE

[d%c
helaz
helo,
76
6l

felog
ED4
2]ay
[P

FUNCTION TABLE

OPERATING
MODES

H = HIGH woitsg loved
h = HIGH vontuge sl ome wt-up time
prior m tha LOW--HIGH CF Witz
L = LOW wo tage v
1 LOW vortegs hive cuet i wxd tatbek
POOr 1 T LOW-0-HGH CF wanarees:
? = LOW-HIGH CF Tranaition
X = don’t cave

U8 and U12, Triple 2-Channel Analog Multiplexer

19A702705P5

LEYEL
CONYERTER

fﬁ

INJOUT 1 g B =1 Yoo §C—] INHIBIT
CONTROLS n A * "
INJOUTgg s =10 cOM INOUT 4 100—B
N € COMMONS
- =13 com inouT 26— X0 ¥ —O015
INJOUT 1¢ 2 F B ::'MS I 1 OUT /IH
20— YO
COM INJOUT = =| 17 mnvout 14 SWITCHES
d c HOUT e
50— 70 Z—04
INJOUT ¢ - =TT INjOUT 0A 2o 71
E sl -sa
VEE ~ =T s\
TRUTH TABLE
Vg5 Ol s TN p—
SEiecT
IWHBT|C B A
o 00 0 |Z0 YO X0
o 001 Z0 Y0 X1
BLOCK DIAGRAM FO A AR A
o 100 Z1 Y0 X0
COM INJOUT, [ 101 21 Yo X1
o 110 Z1 Y1 X0
o 111 21 Y1 X1
1 T =z =z NONE
X = DON'T CARE

e
>

j ] IN{OUT gg

[ OMLY 1¢ 3 OF DEVICE SHOWN |

U9 and U31, Operational Amplifier

344A3070P3
uU10, U13, Ule, U17, U30, & U37
19A704883P2
14 9 PIN CONNECTIONS 14 9
My M
) out E 13] ouT )
LTI‘”'I.I""I.I""LI‘"‘I.I’"'LI‘"‘I.I" INPUTSE E INPUTS R
1 8 1 E E 4 1 g
Vec E EVEE GND
INPUTS, E E euTS
B (<]
Ol;T E 3 03UT
(TOP VIEW)
U11, Daul Op Amp
19A116297P7
PIN CONNECTIONS
p—
ouTPUT1 [1] [ 8]vee
INPUT 1 (-)Iz ElOUTPUTZ
INPUT (+)[ 3] (6 lInPUT 209
aND[4] [5]INPUT @)
U114, U32, & U33, 8-Channel Analog Multiplexer
19A702705P3
so—JwnBm |
INOUT 4 LTt mm AV conroLs | 1o—a BLOCK DIAGRAM
iouT 6 CT 15 [FTINOUT 2 100—{B ¥n
COM INJOUT LT3 14ETIINOUT 4 1932: in T ’J
Nout 7 Cp [T nouT 190— %1 <o 'l:%J* Yo =
INIOUT 5 TINOUTS 180w COMMOH | = |
_ SWITCHES ¢ 120—{%3 OUTAN o
E Tap HiOUT 1 0—xq r EE Zn
Ve (oA 20
VSS | nz woli {OHLY 1/8 OF DEVICE SHOWN)

INPUTS, 2
1
3

Yee E

INPUTS E EI INPUTS
:>‘ |—<: 3
El
ogT El out

7

[-1 [+

oyt E
E INPUTS
I,:ID ‘:: E} 4

111

PIN CONNECTIONS

73] ou

EVEE GND

(TOP VIEW)
COHTROL IHPUTS
IHHIBIT | SELECT |OH-SWITCHES
CBA
0 noo X0
0 nn1 x
0 010 x2
1} 011 X3
0 100 X4
[1} 101 x5
[1} 1110 X6
] 111 %7
1 XXX HONE
X = DON'T CARE

SYSTEM MODULE
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LBI-38764

IC DATA

U19, Supervisory Circuit

19A149895P1
Vbatt
. + 1 51 BATT ON
¥ban [1] 6] RESET I =
= | i 2
Yout E E RESET Vee p— ‘;/ Vout
Yoo E E wDO EHIRPELII\ITABLE 3 _D__:;z_cHgEITEFm@rBLE
GND E ALAXEIT E TEIN i @ D—?an LINE
MAX 695 o - REsET
BATT ON E E TE OUT = [Reser GeneraTion j— RESET
L0V LINE E E WDl OSCIN TIMEBASE TOR FESE T
0SC SEL WATCHDOG 1
0OSC IN E E PFO WATCHDOG] |
WATCHDOG — WATCHDDG TRANSISTOR TIMER [T wATCHROG
| DETECTOR
0se SEL E E PFI POWER FalL__9
INPUT '_@_I-D 10 POWER FAIL
. OUTPUT
TOP VIEW — 3
U18 and U28, CMOS Dual Data Flip-Flop
19A704380P302 HHHHHHH
7 6 5 4 3 2 1
8 9 10 11 12 13 14 |
Vee CLR2 D2 CLK2 PR2 Q2 Q2
I‘M |13 12 |11 |1n 3 8
INPUTS OUTPUTS
PR CLR  CLK D Q a
o Lo X x L
ok H L X X L H
T " Q| K L X X W H
’7D o o H N ! H H L
Ll an H H t L L H
] H H L X Qo w0
|_\ I_—l NOTE: Q0 = the level of Q hefore the indicated inout conditions
g E] T n G . m were established.
| | | | *This configuration is nonstable; that is, it will not persist when
CLRI D1 CLKi PR Of B GND preset and clear inputs return to their inactive (high) level.
u21, IC
19A703995P3
LOGIC DIAGRAM
Ve A6 Y6 A5 Y5 Y4
|14 |13 |12 |11 |1u |9 |3
PIN CONFIGURATION
[14 R3] f2] il hol [s] [6]
-
Ul 121 (8] [al Is] [s] L7l
KN ER R N N O 6

SYSTEM MODULE

Al Y1 AZ Y2 A3 Y3

GND

U20, U26, & U40, Hex Open Collector Inverter
19A116180P575

HAHA AAAN

EIA-232D/V.28
FUNCTION DIAGRAM

RECENVER

U22, Driver/Receiver:
344A3039P201

Rx
HYSTERESIS
Yoo
J00 _.—|a LEVEL
Tx ]
SHIFT
el
Vss
*Protection Circuit
U24, Differential Bus Transceiver
19A705980P101 FUNCTION TABLE (DRIVER)
INPUT ENABLE QUTPUTS
D DE A B
H H H L
L H L H
X L z z
FUNCTION TABLE (RECEIVER)
DIFFERENTIAL INPUTS ENABLE ouTPUT
A.-B RE R
Vip > 0.2V L H
D2V < VID < 0.2V L ?
Vip < 0.2v L L
X H z

H = high level, L = low level, ? = indeterminate.
X =irrel t, z = high imped [offy

1.4¢

HHEEHEHHHEH

01

PIN ASSIGNMENT
voo []1 16 [] vee
Rx1 [ 2 15 1 po1
Tx1 I:—°<3 :]—14 0 o1
Rz [ 135 poz
a2 ELQ'&] 02
6
Rxgt—balj D03
10
1x3|:—°6|—] 03
vss[] 8 9] GND
D = DRIVER
R = RECEMER
R |:1 U 3] Vee
re [z 7] B
oe []3 61 a
o [4 5[] GND

logic diagram (positive logic)

DE

Al
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IC DATA

LBI-38764

U25, Octal Tri-State Transceiver
PIN ASSIGNMENT
19A703471P116
OEL 1 @ 20[vee
LOGIC DIAGRAM at
1 13[] oE2
F azls i
(a2 17 B a3l s 17l vz
rﬁ 5[y
Azl 742 wafle
| asf & 15[
et F ® 1 nel 7 uflys
L~ ard s 12[lve
s | L " szl s 217
L~ nflvs
1 NONINYERTING GHD E "
ﬁ:‘PL'}S [ L 14 5 [OUTPUTS
As T I . 36
| FUNCTION TAELE
B 1. 12 INPUTS OUTPUTS
a7t L~ " oE1 | oEz | A ¥
1 L L L L
Ag_3 | . n__ g L L H H
~ L/ # H ¥ E3 z
outPuT DEI‘:D_ [ x| n |« z
-veo
ENABLES | DE2— PIN 10-GND Z- high impedance
X=don't care
U27, CMOS A/D Converter
19A705979P101
3 8-BIT
REF - ANALOG-TO- 8
DIGIATAL - 8
ANALOG(2) | SAMPLE CONVERTER ouTPUT ;
H H H H H H |:| H weuT T oin (S\ITCHED- DATA 74 | 8-T0-1DATA
CAPACITORS) REGISTER ;f SELECTOR
16 9 _ | AND
DRIVER
F
1 8
— INTERNAL
1 HH HHHH ok
CLOCK CONTROL
LOGIC
=8 AND
[t OUTPUT
110 CLOCK COUNTER
U29,CH MOS Programmable Interval Timer .
19A149466P301 e ciko
Dz- Do CI‘/S [:3?JT5A <:> <:> EDL:]NTEF‘*— GATE 0
BUFFER
|NDEX Ds Ds D7 NC Vcc'WR RD outo
i Y e Y e N e Y e Y o O o |
CORNER
4 3 2 1 28 27 2% }
Da] 5 25 [ NC |
pap]6 240 TS g_ﬂ E — CLK1
beQ7 23] A1 WRITE sz' /I_? COUNTER| L gaTe 1
A LOGIC 5 1
Dy A0 0 =
duf] 82C54 20 o L \r ouT 1
Doa 21[] CLK2 =
CLKo[] 10 207 OUT2 l I
NC T 18 [ GATE2 ts !
22 13 W 15 6 17 1’
CT 07 7 7T T T T —-—— CLK 2
0OUTD GATED GND NC OUTIGATE!CLK1 CONTROL COUNTER
WORD 2 e GATE 2
REGISTAR|
- OuT 2
L

U35 and U36, Digital Potentiometer
344A3041P201

= [

NC
H1
L1
wirh
RST
CLK
GND

[ Yoo
=
[BSout
o
=
=

M Cour
alr]

DATA
ouTPUT

PIN NAMES

LOL1 - LOWER END OF RESISTOR
HO,H1 - HIGHER END OF RESISTOR
W, w1 - WIPER END OF RESISTOR

¥s - SUBSTRATE BIAS
Sour - WIPER FOR STACKED CONFIGURATION
RST - SERIAL PORT RESET INFUT

Dg - SERIAL PORT DATA INFUTIOUTPUT
CLk - SERIAL PORT CLOCK INFUT

Cour - CASCADE SERAIL PORT OUTPUT

¥oo - +5 YOLT INFUT

GND - GROUND

NC - NO CONNECTION

U34, CH MOS Programmable Peripheral Interface
19A705991P101

= P
23 F8Fe FEE Zg
Ao nnnn
6 5 4 3 2 1 44 43 42 41 40
s 7 39 [71 RESET
6N 8 38[1 B0
Al 9 37181
a0 10 36 [1 B2
Pc7ld 1 351 M4
NC 42 341 NC
pos] 13 8255A 33 B4
PC5[] 14 321 BS
pPcal] 15 311 B6
Pc3[] 16 301 B7
pc1] 17 29[ vece
18 19 20 21 22 23 24 25 26 27 78
mpEpu gy e
BEgEEE=2gE8ESs
231256-31
BLOCK DIAGRAM
POWER +5v
SUPPLIES GROUP
GND GROUP < b | /‘
e I @ — PorT —
CONTROL ®)
GROUP
A
PORT
K ¢ K/
UPPER
)
DATA " N
B1-DIRECTIONAL ) BUS <
DATA BUS BUFFER —|I<
GROUP
8 BIT
INTERNAL PORT
i G | — K—
LOWER | o
)
RD |
wWR READ/ GROUP
e S G— ponr
a1 .| CONTROL B B <:
LOGIC CONTROL|
A0 —— ®)
RESET — o f—

BLCCK DIAGRAM

L

256-T0-1

1

Ll

1

Wi

J11

L

\l l l
MULTIPLEXER 256101 |

EIPER 0-8 BITg

-y

MULTIPLEXER

IPER 0 - & BITH

STACK SELECT BIT

N/

STACK
MULTI-
PLEXER £ ouT

110 SWIFTREGISTER - 1T BITS

1
P

1o
PG

:‘ > 1o
PC3

:‘ > 110
P87

SYSTEM MODULE
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LBI-38764

IC DATA

U41, Hex Inverting Buffer/Converter

19A700176P101

U1, Digital Signal Processor

344A3038P101

DSP BOARD

2
Lz]
=]

=
o

=
o

]
L]
HiE]
£
Hi=]

s U
E_‘o

E_‘H

e
o'
e
R
3

&
ononnoonooononnoonnn

ooonoooonnnooonnn

DO 000000 OO Ooooo oo

OO0 OO OO OO OO O OO

BLOCK DIAGRAM

PN PN PN o
NUMBER NAME NUMBER NAME

B1 GND K11 WR
B2 D19 K10 ol
1 20 an 1O
c2 021 a0 TFso
D1 22 H11 RFSQ
D2 023 1o GND
D1 Voo 611 DRO
b2 MMAP 610 SCLK0
F R F11 Tt
P2 RQ2 F0 Trs1
61 RESET E11 RFS1
62 a0 E10 DR1
H1 a1 b1t scLkt
H2 a 10 Voo
a1 a3 cn oo
52 a1 c10 o1
K1 Voo B11 b2
L2 5 a10 D3
K2 A6 B10 D4
L3 GND a9 5
K3 a7 B9 06
L4 a8 a8 o7
Ka a9 B8 8
L5 a10 a7 o
K5 a1 87 b10
L6 a2 a6 D11
K6 M3 B6 GND
L7 [ AS D12
K7 bms BS D13
L8 BMS A4 D14
K8 BG B4 D15
L9 XTAL a3 D16
Ko CLKIN B3 p17
L10 cLKouT a2 18
c3 Index

PROGRAM oatA

IS

ATA
ADDRESS
*

21, PMoBus

[

[
[HE

EXTERNAL

L"j'

DATA
BUS

[

Il

NPUT REG INPUT REG
am Mac
wTEUT REG loureur rea

r Bus

j E oMo BUS
INPUT REG
SHIFTER

lowreur rec

]

TiMER

SERIAL
PORT o

SERIAL
PORT 1

U2 and U3, 8K x 8-Bit Static CMOS RAM

19A705603P5

FPIN ARRANGEMENT

TRUTH TABLE

wE | Cs |Cs |DE MODE O PIN
= H = w NOT SELECTED HIGH 7
= = L = [(POWER DOWRN] HIGH 7
H L H H |OuUTPUT DISABLED HIGH Z
H L H L READ DouUT
L L H H 0N
L L H L WRITE 0N

X=HORL

BLOCHK DIAGRAM

X DECODER

EMORY CELL ARRBATY]

128 X 64 X &

,|4;4=3

COLUMN GATE I

o BUFFER

o

o3 LD gﬂ:ﬁ'

H]EI o4 IF0 o0&

A
M 8
A [
A =
prae i
i
s &
Aisd] B
Al =
AlE
J
csi] Seg
csagBOS
OE EEE
wE ===
U4 and U5, Encoder/Decoder
19A705827P1
v,

B [ \J 20 1¥ee
PwrO+ [ |2 19[ ] Gsx
PWRO - [ |3 18 JANLGIN-

GSR[_|4 17 JANLG IN +
PON[]5 16| JANLG GND
cLKsEL[ |8 15[ ] ASEL
pcLkr[ |7 14] JTsxiDCLKX
pemin[]e 13 ]PcMouT
FSRTSRE[ |8 12 [ IFsxiTsxE
peTLonD[J10 11| JCLKRICLKX

TRANSMIT
ZERO
e i? FILTER AmPLE UCCESSIVE |13 pemout
.
s : COMPARA- oUTPUT 14—
|- anD Howo[] - arprOXI- || heHl4rsxincLxx
TOR
anLG - 181 AND OAG ATION REGISTER[**]
| |15 aseL
esx 12
ENCE TO DIGITAL " 12 FsxiTsxe
CONTROL 14
Logie LKRICLKX
[RECEIVE |conTROL
ISECTION |SECTION
FILTER i CONTROL ECLKSEL
Locic DN
4| | caN
et |LL-o_——— ,
i
8
PWRO + 3 | SAMPLE DIGITAL INPUT PCM IN
AND HOLD |, fro anaLoG | |
AND DAC CONTROL REGISTER .
Logic L7 oLekr
PWRO- 2 | REFER-
ENCE
o Tt Tio he 9
FSRITSRE

¥ ¥e DGTL ANLG
©C S “oNp oND

24



IC DATA LBI-38764

U8, CMOS Hi-Speed 3 To 8 Line Decoder/Demultiplexer

U6, EPROM Kit 344A3064P201
344A3309G5
TRUTH TABLE
27C256 PYEE I P HPUTS OUTPUTS
Ve . DAT% Olil)TPUT v ] L 28 [ Vec 3 15 ENABLE { ADDRESS
GND+——= 007 pr O mZ 15 7 L S BLOCK DIAGRAM
. " Mo 2 27 Pa g s . E3 E2 E1 'a> a1 A0 | YO Y1 Y2 y3 Y4 Y5 Y6 7
pp * > a3 LE ¥ x H x %X x |H H H H H H H H
TTTTT?TT azl] 3 26 [1A13 4 5 — L x x X X X|Ww H H H H H H n %w_
— — L L) X H %X ¥ x X |H H w H H H H H Y0
OE —™ ANS%F%EGRAM Agl] 4 25 [14g s R H L L L L L|L H H H H H H H
Loglo OUTPUT BUFFERS asO] 5 241 A9 ZE] L H L L L L WH|H ©» H H H H H _:D_:D"D‘—' 1
— H L L L H L|H H L H H H H H _D_D_rr/\
CE —# > A4 6 2300An £3-8] 1 o H L L L H H|HW W W L H H H _“D_:D‘D‘—'Y_?
¥ — A3Qy 7 22 LIOE PIN NAME Tl o [w oL oC omoLow|wowo®om oW LR M
3 4 LT3 == =
—*] DECODER | | VGATING a2 & 21 OA10 aras | ADDRESSES vi ] w L L on on L|H ®w # W woH L n —£>—D—|-l> H o
_— = Rl 19w H L L H H H|y W W H H H H L - _
= : mhs 20 HICE CE CHIP ENABLE o “ . = T
ADDR |3 < : 262,144 BIT aoddo 19 qo7 H = HIGH LEVEL. L=LOW LEVEL. X =DOH' T CARE 5 4
INPUTS {—»] DECODER ' CELL MATRIX oo 18 bosg OF OUTPUT ENABLE _ s D‘:D-—l}—- Y5
Ag-h — - E2 = _
0914 | |, archz 17 [dos 0p -0y OuTPUTS i —D—D_D_. 6
o213 16 104 — _
GnpCl14 15103 T
U7, CMOS Hi-Speed Octal D Type TRUTH TABLE U9, CMOS Hi-Speed Octal Buffer/Line Driver, 3 State
Flip-Flop With Data Enable 344A3064P204
o
344A3064P203 D o 2 vee TRUTH TABLE
2 o INPUTS OUTPUTS a2 He o5&z INPUTS OUTPUTS
a0 — —=a7
oo 3] 18 oy OPERATING MODE 5,1 E Dn on a1 % HE vo o= | o2z | an
g 17
o1-4 ML Do Llf)t:\LI\JD '111" - : I;c HL ? :: ” L H H
12 118 o6 -~ h X no change T s . . . :
5 15 HOLD {do nothing) no change - HS. v3 X H X z
02— —os 1 114 vy L L L L
Dzi [14 D5 H= HIGH Voltage level steatly state.
h= HIGH voltage level one setup time prior to the LOW- 26 8 13 v H = HIGH Voltage Level
D3 8] E D4 to-HIGH clock transition. 9 12 L = LOW Volt: g L 1
9 12 L= LOW voltage level steatly state. A= " X =1 tet:i;ge eve
03— o I = LOW voltage level one setup time prior to the LOVY- o 11 vz _ 'T"“‘*
GND —|1“ 1 to - HIGH clock transition GND Z = High Impedance
P K= Dﬂ;’l't care

/"= LOW to -HIGH clock

BLOCK DIAGRAM

et

D—‘E_a

BLOCK DIAGRAM

%% Y v Yy ¥ 7

vee

o
O
S
I
.
0

¥6

.

e

v3

DSP BOARD
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LBI-38764

IC DATA

U11, Quad Operational Amplifier

19A7048883P2

14 9
S

D

<
Rk T L LT
1 8

U10, Triple 2-Channel Analog Multiplexer

19A702705P5

5 _ | LEVEL
A™"| CONYERTER

INJOUT ;g
INOUTgR

INJOUT 1 ¢

COM INfOUT

INFOUT o
E
VEE

Vog

BLOCK DIAGRAM

_[>.J_

=D

N
L
X

]

. <[ Yoo

15

E]
L3

5
13

Y
11

o [ 8
[T15B
) OISC

0

COM IN!OUT,

1N OUT 4

j ] IN{OUT g

[ ONLY 113 OF DEVICE SHOWN )

DSP BOARD

PIN CONNECTIONS

ouT [7] 1a] Ut
NP*TS{E:'I:I>_‘ El NPUTS
B 1]

Ve E EVEE GND
INPgTS{E [10] NeUTS
o (4
our B al our

T COM INIOUT 4
«[T7 com nvouT
(T INOUT 14

[T INOUT OA

(TOP VIEW)

§0—]{ InHEIT
10— a
100—B
so—|c
120— %0
130— %1
swTches ¢ 20— Y0
mour | 10— ¥
50— 20
10— 7

CONTROLS

OHS

X014

COMMONS

Y
2% our

TRUTH TABLE

CONTROL INPUTS

FELECT

ON-SWITCHES

INHIET|C B A

Z0 YD X0
20 Yo R
20 X0
20 Y1 X

1

0
1
0
1
0
1

Z1 Y0 X0
Zl Yo Xl
AN -]
AN § I i

NONE

X = DON'T CARE

Ul12, SRAM, 1K x 8, Dual Port

344A3040P201

INDEX j\

=3
L A S - o o
FESERE K SmERE 8
r/ TR R R R R R R R AN
A . 7 65 4 3 21152 5150494847 -
1Lt_3 1 16 CT0ER
AxnsTyg 4502 AL
AaLt:m 4 :)Am
AugIn 433 AR
Asrz 42T
A :11; 5241 41 EjA:E
AzgI1e & 40 T35
AaLtEﬁ Le2-1 0
A9 7216 m:jATR
oLz 373 Agn
104518 36CTA0R
1036 4 3L NIC
1031£7 50

104,
11051
U7
107
NiC
GND
Opr
Cir
Or

52-PINLCC/PLCC

TOP VIEW

BLOCK DIAGRAM

34:j|10m
21 227324 2526 27 28 29 30 31 32 33
L\ nhnonnonnoondd s

RiTi, RiW,
TEL CEn
0EL ] I. J I DEqp
:m N l LK .e AK &# . .&F v Asn
b + l ¥ AR
0oL . | coo COLUMN COLUMN coL . 100r
. SEL ) 10 SEL .
. .

107, = ¥ 3 — [
BUSY, () +> N BUSY
Aat . MEMORY ¥ Aer
. ROW ARRAY rROW o
o| sELECT SELECT |»

Ag Aor

Ag Agp
e — M. | N
Ao : ARBITRATION . Agr
———————————* INTERRUPT p—
CE, LoGIC TEg
e CEr
RIW, RW
Rl — —_ =
_ R ®
INT @ INTp
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-38764

U13, CMOS Hi-Speed Octal Transparent Latch U16, Operational Amplifier
344A3064P202 344A3070P3
BLOCK DIAGRAM v 14 g PIN CONNECTIONS
- cC
ATV [ty Mo —
Ql]—2 EQT TRUTH TABLE LE ) D!lJT E 7l 021-
n
-4 o " T . ] 3]
4 KPR OUTPUT LATCH DATA QUTPUT FrYrYYyY Y INPUTS q INPUTS
Dt ENABLE ENABLE On 1 g 1 E E 4
3
Y H 06
L H H H
o4 Higs Veo E EVEE GND
L H L L
li 1
02— D5
L L I L _ V, 5 10
: " COMMONCONTROLS (¢ [E =5 INPYTS a o INPUTS
D3 I—=D4 L L h H
B B
Qa_g £04 H X X Z i 5
NOTE: Uz ouT ouT
_ 8
GND—|m ELE L=Low voltage level X=Don't care 2 E j s
H= High voltage level Z=High impedance state _
1= Low voltage level one set-up time prior to the high to OE
low latch enable transition (TOP VIEW)
h=High voltage level one set-up time prior to the high
to low latch enable transition.
U17, Triple 2-Channel Analog Multiplexer
¥
INJOUT . 2 DD 60— INHIBIT
19A702705P5 0UT 15 mal Y f:em P O
INJOUT o - =1 com INjouT & 106—8
so—¢ COMMONS
INOUT 1o [T} |0 com NjouTR ons POR YO ourim
n - SWITCHES { 29— ¥
COM INJOUT =[[C1] INjOUT 14 WITCHES { to—] v 1.,
50— Z0
INJOUT g W =[CT7 INnoUT oA 20— 71
E L - :D SA
U15, Digital Potentiometer VEE n el s
344A3041P201 TRUTH TABLE
VSS o - :D Sc CONTROL INPUTE ON-SWITGHES
SELECT
INHBIM|C B A
[} 000 |Z0 YO X0
[} 001 Z0 Yo X1
BLOCK DIAGRAM BLOCK DIAGRAM A L L
com 1 ouT, IR EEE:
R ERE
PIN NAMES A E_fl I RrT L'i_ll T |z = z| WOnE

I 256-TO-1

LO,L1 - LOVER END OF RESISTOR
Ho,H1 - HIGHER END OF RESISTOR

| d
" wo0.W1 - VIPER END OF RESISTOR

B [ Vec ¥s - SUBSTRATE BIAS
NE [ ne Sour - WIPER FOR STACKED CONFIGURATION o

T
Hl ::SCIUT RsT - SERIAL PORT RESET INPUT

INJQUT gg
L1 o D@ - SERIAL PORT DATA INPUTIOUTPUT A > I
i -k CLK - SERIAL PORT CLOCK INPUT | E
RSTCO — Cour - CASCADE SERAIL PORT OUTPUT -
CLK ¥ee - <5 YOLT INPUT " j So—
= [ Cour I n]
[alr]

STACK SELECT BIT

Iﬂq— IN{OUT 44
MULTIPFLEXER ¥ = DON'T CARE
s | LeveL
'A™| CONVERTER —D‘J—

oD GND - GROUND = L ¥
NC - NO CONMECTION L 1 stack
o . ;| { ONLY 14 3 OF DEVICE SHOWN )
m Y PLEXER £ ouT
110 SWIFTREGISTER - 17 BITS
oo []

C ouT

DSP BOARD
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