MAINTENANCE MANUAL
MICROCOMPUTER BOARD
19D902865G1, G3, G4

LBI-38726B

TABLE OF CONTENTS

SPECIFICATIONS .
DESCRIPTION .

CIRCUIT ANALYSIS . . . . . .
POWER RELAY CONTROL . e e
MICROCOMPUTER, LATCH, EPROM AND EEPROM
KEYBOARD INTERFACE .
WATCHDOG TIMER .
LIGHT/DARK SENSOR
CHANNEL GUARD LIMITER
FAST SQUELCH DETECTOR .
HORNRING . . . . . . . . . . . . . . ..
ELECTROLUMINESCENT (EL) PANEL DRIVER .
MEMORY-MAPPING USING MUX U7 . e
WRITING TO PARALLEL OUTPUT REGISTER U5 & U6 .

TEST PROCEDURES
FLASH PROGRAMMING
PC PROGRAMMING
OUTLINE DIAGRAM
SCHEMATIC DIAGRAM .
PARTS LIST

IC DATA .

ERICSSON

\

Ericsson Inc.

Private Radio Systems

Mountain View Road

Lynchburg, Virginia 24502

1-800-528-7711 (Outside USA, 804-528-7711

Printed in U.S.A.



LBI-38726

SPECIFICATIONS*

Input Power
A+ (J6-23) 13.8 VDC+20%
SW A+ (J6-24) 13.8 VDC+20%
+5V (J6-25) 5.0 VDC+5%
Maximum Current Drain
A+
RELAY-CTRL HIGH 5 Milliamperes
RELAY-CTRL LOW 2 Milliamperes
SW A+ 300 Milliamperes
+5V 250 Milliamperes

Temperature Range: -30°C to +70°C

(-22°F to +158°F)

Logic Levels
High (1) 4.0+1.0VDC
Low (0) 0.5+0.5VDC
Rise Time 100 Nanoseconds
Fall Time 100 Nanoseconds
EL Driver Output (13.8 VDC SW A+)
\oltage 125 \olts RMS
Frequency 400 Hz
Current 15 Milliamperes

Power Relay Control
(2.7 K load on Relay Control)
High Level

Low Level

2.5 \olts Minimum
0.5 Wolts Maximum

Light Level Detect
Upper Hysteresis (Maximum)

Lower Hysteresis (Minimum)

2.6 VDC
2.4VDC

Watchdog Timer Reset
Pulse Width 200 Milliseconds (Nominal)

Timeout Period 1.6 Seconds (Nominal)

* These specifications are intended primarily for the use of the service technician. Refer to the appropriate Specification Sheetflop turns on and off the power relay on the Input/Output Boar

in the applicable maintenance manual for the complete specifications.

DESCRIPTION

Microcomputer Board 19D902865 provides the intelligenthe A+ power to the rest of the radio system through a relay.
interface to the Keypad/Display Board and the Input/Output
Board. The Microcomputer Board also provides the intelligencEL
necessary to interface with the radio, siren/light/PA unit, th?ne

vehicular repeater unit, dual control head and Voice Guard unit. intensity control of the EL backlighting.

The Microcomputer Board contains an 80C52 microcontrol-
ler with external program memory in a FLASH-EPROM. The’ndication of carrier activity on the receive radio channel
Microcomputer also contains an EEPROM containing the contrdl y '

unit (radio system) personality along with the user control set- Ambient light level from the phototransistor on the Key-
tings. pad/Display Panel is limited by a voltage comparator. This is used
to automatically turn on the EL backlighting and reduce the LED

brightness.
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Power up/down control of the control unit and the rest of the
radio system is performed by a flip-flop. This flip-flop switches

AC power for the electroluminescent panel is generated by the
driver device. This power is duty-cycle modulated to provide

The fast squelch detector is comprised of an analog fil-
ter/limiter circuit. The fast squelch detector provides a quick

An optional limited channel guard signal from the radio isthe PWRSW (J1-3). This turns on transistor Q2. The collector
re-limited by a comparator. The Microcomputer Board perof Q2 is pulled up to A+ causing a rising edge to the clock input
forms the channel guard (tone or digital) decoding in the radiof flip-flop U8.

system. The rising edge causes the flip-flop U8-1 to change state

A holding register is used to buffer data to the Keypad/Disfrom Q = 0 to Q = 1. Th€ output become® = 0, thereby
play Board. This provides isolation and drive of the signals tturning on pass transistor Q3 and allowing continuous A+ to be
the Keypad/Display Board. sent to RELAY-CTRL and onto the 1/O Board to activate the

. . . ower control relay. A subsequent press of the power switch
A second holding register is used to buffer data to th§vill generate another rising edge to the clock input of the

mgusti/alglzutto(ilhc()e)I}Sgeggé;hls provides isolation and drive o lip-flop, thereby toggling its state from Q = 1 @= 0 (Q
9 ' become®) = 1). WithQ = 1, pass transistor Q3 turns off which
A decoder is used to generate a gated write pulse to ti@moves continuous A+ from RELAY-CTRL turning off the
holding registers on the Microcomputer Board and other regigower control relay on the 1/O Board.

ters on the |/O Board. Resistor R35 and capacitor C33 provide a hysteresis feed-

The watchdog timer is used to provide a control unit resétack to the input of the flip-flop. This hysteresis provides
pulse. The watchdog timer is used to monitor the microconfiebounce on the PWR button (PWSW) in order to prevent
puter software execution. chatter on the power up and power down due to mechanical

CIRCUIT ANALYSIS switch bounce.
Resistor R31, diode D1 and capacitor C31 provide filtering

The Microcomputer Board represents the heart of the co@n the A+ power to the relay control flip-flop. This filtering
trol unit. It contains the microcomputer, firmware and personprevents the ignition noise and spurious battery voltage drops
ality data required to operate the unit. Display data is output f6om changing the state of the relay control flip-flop.
the display board and keypad inputs are received through J1.
Interface to the Input/Output Board is through a 26-pin ribbog |
cable (connector J6).

Resistor R32, diode D2 and capacitor C32 provide filtering
the A+ power used in the generation of the clock pulse to the
flip-flop.

Figure 1 shows a block diagram of the digital input/output
devices. The data bus (U1-36 through U1-43) acts as a paral
port when writing to U5 and U6. U7 is a decoder that is use

to provide the memory mapping of U5, U6 and addition I/O o
the 1/O Board. ri\/IICROCOMPUTER, LATCH, EPROM AND
EEPROM CIRCUITS

Zener diode VR5 and diode D4 insure the pass transistor
turns on only whe® = 0 irrespective of spikes on A+.

POWER RELAY CONTROL CIRCUIT S L . .
The intelligence of the control unit is contained in the

microcomputer U1l. The microcomputer is an 80C52 - 8 bit
controller. U1 is a high performance CMOS processed patrt,
Htilizing internal timers and a serial interface on a priority
which supplies the switched battery power (SW A+) from themterrupt. strl_Jcture. The internal CPU handles th(_a Boolgan
raw continuous battery power (A+). processing, mternal'blt and pyte RAM addressing, instruction
fetching and execution and interface to the external world by
The output control signal to route A+ to SW A+ on the I/Omeans of 16 dedicated I/O lines along with an 8 bit bussed
board is RELAY-CTRL (J6-12). When RELAY-CTRL is high, memory-mapped I/O.
the rel?y g\?vt'zf I\//(V)hboallqr(élii\t(ugn_?gl_qn I(clostﬁd) alnd SUF,[)E lies Microcomputer U1 operates at an internal clock instruction
power o - ynen . 1S IoW, the refay on e - e time of 11.0592 MHz (nominal). The clock frequency is

g(\?vt');ard Is turned off (opened) and no power is supplied o etermined by quartz crystal Y1, which provides a fundamental

‘ mode of operation, and capacitors C51 and C52, which provide

The relay control flip-flop is powered from the continuousstart up time and frequency stability over the specified tempera-
battery power (A+). This ensures that starting from a powereidire range.

down condition, the control unit can be powered up from the

front panel (keypad board).

The power control for the control unit is performed by
flip-flop U8.1 and associated circuitry. The power control flip-

The microcomputer accesses program memory information
from the FLASH-EPROM U3. The FLASH-EPROM
When the control unit is initially powered down (SW A+, (EPROM) is a 64K by 8 bit programmable read-only-memory
+5V, and RELAY-CTRL are at zero volts but continuous batterglevice. This device contains both the operational instruction
power is running on A+), the board is turned on by groundingode for the CONTROL UNIT normal mode of operation as
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Figure 1 - Digital Block Diagram

well as the test code necessary to implement the test and conikEEYBOARD INTERFACE CIRCUITS
functions.

Each access to the EPROM for program memory information In addition to U5, there are five lines on the microcomputer
is proceeded by an address setup to the EPROM. The high orféft interface with the keypad boards. They are LEDBKLT,
8 bits of the address are held stable on lines A8 through A15. LingsASH, LEDEN, LCDEN and KEYBDDATA.

A8 through A14 are routed to the EPROM high order address The holding register U5 latches the data lines to the keypad
inputs. Address line A5 (P2.7) is routed to the EPROM throughoard. This 8 bit data is used to turn on and off LEDs, setup
U14 which is also used in the flash programming of the EPROMaracters to be written to the LCD display and clock out the
The |OW Order 8 b|tS of the address are |a.tChed and held Stableéah']pled keypad C|osure information to the microcomputer.

the address holding latch U2. The low order address lines are

latched on a high to low going pulse on the ALE line. After th ATCHDOG TIMER CIRCUIT

address is held stable, the microcomputer issues a low going pulse
on PSEN to read the 8 bit program memory information contained

in the EPROM at the specified address. The watchdog timer U11 is used to monitor the operation of

the microcomputer software. It generates a reset pulse in the
Settings for the radio personality and control unit are corunlikely condition that the microcomputer goes awry and does not

tained in the EEPROM U4. The EEPROM is an 8K by 8 bitexecute the program memory software properly.

electrically erasable programmable read-only-memory. This de-

vice provides nonvolatile storage of radio personality and us h

controlled settings. Each access to the EEPROM for personali[é

information is preceded by an address setup to the EEPROM.

The watchdog timer consists of a MAX695 integrated circuit.
e microcomputer services the watchdog timer at the WDI input
11-11). The service line is derived at WDT. Presently resistor
R79 is installed (R78 removed), allowing servicing to occur
The high order 8 bits of the address are held stable on lines #&ough U6-19 (I/ODATAO). The microcomputer toggles WDT at
through A15. Lines A8 through A12 are routed to the EEPRONEast every 1.6 seconds to prevent the watchdog timer from timing
high order address inputs. The low order 8 bits of the address ang and generating a board reset. If a hardware or software failure
latched and held stable by the address holding latch U2. The lmgcurs such that U11 is not serviced, a 200 millisecond reset pulse
order address lines are latched on a high to low going pulse on thegenerated at U11-16. This reset pulse is or'ed with the power
ALE line. After the address is held stable, the microcomputesn reset from the I/O board (J6-26 and inverted through Q5) by
issues a low going pulse on RD (to read) or WR (to write) the 813.4 and sent to the microcomputer at U1-10.
bit personality information from or to EPROM at the specified

address. LIGHT/DARK SENSOR CIRCUIT

Device U13 and associated circuitry provide the gated write ) o _ )
pulse to EEPROM (U4-27). The gated write pulse is generated The outside ambient light level is detected by the microcom-

from the microcomputer on the Signa| line WR (U 1_18) puter viathe LT/DARK (U 1'14) Signal derived from the ||ght level
_ ) ~ detect circuitry consisting of comparator U10 and associated
Address lines A9 through A12 are gated into U13 to providgjrcuitry.

an enable to the address decoder U7. The lower order 512 bytes

are writable by the microcomputer LT/SENSOR is an analog signal (0 to 5 Volts) inputted to the

negative input of U10. As the ambient light level increases in
In order to write the remaining locations, a PC programmeftensity, the LT/SENSOR signal increases in level. Resistor R61
cable must be installed whereby the control line EEWREN (J&yrovides a load for the analog level derived from the emitter of
14) is grounded, thereby allowing writing to all EEPROM locathe phototransistor on the keypad board. Capacitor C21 provides
tions. When EEWREN is low, diode D3 is low, pulling the inhibitjight level filtering. The load value of R61 was chosen to obtain a
control to U7 low. nominal ambient light threshold detect at approximately 4 to 5

Holding register U5 interfaces with the keypad boards to red@illiwatts/(cmrcm).

keypad closure information, activate LEDs and update the LCD The positive input of U10 is set up with a nominal DC bias

display. US is accessed via a memory-mapped write to addrggge| of 2.5 \olts. This bias level fixes the nominal threshold point.
location 0000 hex. ) ) )
Resistor R62 provides a small level of hysteresis for the

Holding register U6 interfaces with the I/O board to read radigetection of the ambient light level. This is used to prevent the

and to route audio paths between the radio and the control URfreshold detect setting.

U6 is accessed via memory-mapped write address location 2000 ) ) N
hex. As the light level increases from a dark condition to a strong

light level (O towards 5 Volts), LT/DARK will start at +5 Volts (due
to the internal pull up on the microcomputer) and will flip to O
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\olts as the LT/SENSOR signal passes the 2.5-\Volt reference. #se microcomputer on AUDIOMUX U1-7) when selected (during
the light level decreases from a strong light to a dark condition @udio mux read multiplexing).

\olts toward 0 Volts), LT/DARK will start at 0 Volts and will flip

to +5 Volts when the LT/SENSOR signal passes the 2.5 VOl ESTAR GENERATION

reference.

On some control unit applications, P1.6 and P1.7 of the
microcomputer are used to generate GESTAR signalling (TONE)

CHANNEL GUARD LIMITER CIRCUIT

for injection into the transmit path.
The microcomputer detects the channel guard information on
the receiver radio frequency channel. The limited channel gualJORNRING CIRCUIT
signal is derived from the radio and again is limited by U10 and
buffered by Q9. The microcomputer samples the channel guagd citive Or Negative Hornring Detect
signal through AUDIOMUX (U1-7) and is controlled by transis-(Pll on J11-2 and J11-3)

tor Q8.

Bias on U10 is set at a nominal 2.5 \olts for detecting the The hornring circuit allows the software to look for either a

channel guard signal from the radio. U10 serves to buffer arPSitive (A+) active or negative (A-) active signal. PC program-
re-threshold the signal received from the radio over the long caing denotes which polarity is the active state. Note that the audio

mux line at the connector (J6-16) Must be floating, I/ODATA4 =

FAST SQUELCH DETECT CIRCUIT 0, I/ODATA5 = 1 and CGRD = 1 in order to read the input.

The following describes the proper setup to read the HORN-

The fast squelch detect circuit on the microcomputer board RING input correctly.
used to provide a quick detection of carrier activity on a receiver . . _ : i
radio frequency channel. This quick detection is used in SCAN Positive active (AUDIOMUX = 1 as input):
operation to lock onto a high priority incoming call. The bias used

in the detection of carrier activity is noise squelch. HORNRING P16 Bl.s AUDIOMUX.
The fast squelch circuit consists of a three-pole high pass filter, A+ 0 1 0
an averaging detector, a DC amplifier and a trigger. The fast float 0 1 1

squelch circuit is used to provide a fast indication of carrier
activity on a channel by monitoring the channel received noise
component in the 6000 to 8000 Hz range. A- 1 0 NA

A high pass filter, consisting of C61, C62, R81, R82 and U9, float 1 1 NA
removes all voice signals (0 to 3000 Hz) from the incomingitive Hornring Detect
received signal on FASTSQ (36-17). The output signal of the hig11 o 3111 and J11.2)
pass filter (which consists of noise outside of the voice audio band
in the range of 6000 to 8000 Hz) is sent to the averaging detector
stage.

Negative active (P1.7 = 1 as input):

The hornring circuit allows detection of positive (A+) active

Noise in the 6000 to 8000 Hz band is applied to the averagint$-16 floating, I/ODATA4 = O, /ODTATS5 = 1 and CGRD = 1.
detector which consists of R83, R84, R85, R86, R87, C63, C64;1.6 and P1.7 are not used.)
C71 and U9. The noise is rectified to provide an average DC
output level proportional to the noise input. A large noise levdELECTROLUMINESCENT (EL) PANEL
provides a larger DC output level. DRIVER CIRCUIT

The average DC level is amplified by C72, R88, R89 and U9
to produce a level ranging from 0 to 5 Volts DC. This amplifier
buffers the amplified DC level to the input of the trigger.

The trigger consists of R90, R91, C73 and U9. The inverting
input of U9 is referenced to BIAS (2.5 Volts DC). When the DC
level exceeds 2.5 Volts the U9 trigger switches and provides
positive voltage to transistor Q11 (if enabled by transistor Q10)] This transformer must be terminated in an equivajent
For a large noise component in the 6000 to 8000 Hz range, circuit in order not to cause damage. The equivalent cijcuit
saturates at the high level. The output of transistor Q11 is read jyis a 33K ohm resistor in parallel with a 0.068 F capac]tor.

hornring inputs only. The positive active input hornring is read via

The electroluminescent (EL) panel driver is a voltage con-
verter that transforms the SW A+ inputto a 125 VRMS AC signal.

The intensity of the EL panel backlighting is changed by
varying the duty cycle of ELBACKLT (U6-19). The duty cycle
varies from 100 percent (fully on) to 0 percent (fully off) with Y Dn QN
a cycle time of about 20 milliseconds.

When ELBACKLT1 is high, transistor Q12 is turned on,
thereby turning on the pass transistor Q13 which supplies SW :
A+ power to the EL driver U12. The EL driver accepts the SW Dn
A+ input power and generates the nominal AC power required
for the EL panel on the keypad board. The EL driver U12
generates the AC power at a specified frequency.

OPERATING MODE INPUTS OUTPUTS

LOAD "
LOAD '

1 1 1
1 0 0

QR

Low To High Clock Transition
Logic Level Prior To Clock Transition

TEST PROCEDURES

Compensation is provided in the EL driver for degradations A functional System Test Procedure for the microcomputer
over time in the capacitive load of the EL panel. Resistors R118pard consists of exercising the board using a standard "dumb"
R115, R116 and capacitors C36 and C42 provide input filteringgrminal. This test uses the software that is part of the micro-
to the EL driver. processor on the microcomputer board to make power and
continuity checks, check the keypad/display panel and provide

ELBACKLTZ is not presently used (resistor R117 not "functional checks for the microcomputer and I/O boards.

stalled).
An additional test procedure is available (where applicable)

that uses the S-800 Automatic Tester. For complete information

on this procedure, refer to Automatic Tester maintenance man-

Refer to Table 1 which shows control unit external devic&@l, LBI-38166.

memory-mapping of the microcomputer. FLASH PROGRAMMING

MEMORY-MAPPING USING MUX U7

MEMORY _ |PSEN) RD| WR DEVICE The microcomputer board is capable of receiving future
ADDRESS (HEX) ACCESSED software upgrades and feature enhancements via flash pro-

0000 - FFFF 0 1 | 1 |EPROM U3 gramming of the EPROM U3.

E000 - FFFF 1 0 | 1 |EEPROM U4 (RD)

gggg - E1FF i i 8 EEETS%'\&J%RD/WR) This is accomplished by raising the EEWREN line (6-14)

2000 1 1 0 |REGISTER U6 to +12 \olts. The +12 \olts is routed to the flash EPROM (3-1)

4000 1 1| 0 |/OBDIO1C and to the voltage divider R65/R66. The PFI input of the

2888 i i 8 :;8 EB :8%8 watchdog timer (U11-9) compares the level of the EEWREN

C000 1 1 | 0 [I/OBDIOAC line to be above 8.6 Volts. When EEWREN exceeds 8.6 \olts,

AQ00 1 | 1] 0 [vOBD10O5C the PFO output (U11-10) goes high. This places the microcom-

puter in the bootrom mode of operation. In this mode, the
microcomputer can program the flash memory U3 via a pro-

The upper three address lines A13, A14 and A15 (U1-2Brietary serial communications protocol. Comparators U10.3
through U1-28) are used as address inputs U7-1 through U7&)d U10.4 generate a reset pulse whenever the PFO output of
for U7. The select CS2 line (U7-5) is decoded to prevent writing 11 goes from a high to a low or vice-versa. The comparators
to the EEPROM U4 address above E1FF Hex. The select cg%e the transition region at about 1.6 to 3.3 to generate a reset
(U7-4) signal is the microcomputer WR (U1-18) signal that i®ut. Resistor R45 and capacitor C12 slow the edge at PFO so
memory mapped to address the various I/0 devices (U5, Ubat the comparators can generate a reset pulse of at least 5
and 101C through IO5C). microseconds in duration.

Table 1 - Microcomputer Memory-Mapping

PC PROGRAMMING

PC Programming of the U4 EEPROM is accomplished via
the PC Programmer cable and TQ3310 Serial Programming

Writing to register U5 and U6 (74HC574 OCTAL D FLIP- Adapter. Programming of all locations of the EEPROM is
FLOP) is accomplished by providing data on the address bg@gecuted through a proprietary serial communications protocol.
ADO through AD7 and then activating the YO or Y1 signal (WRThe PC Programmer cable grounds the EEWREN to enable
from U7). The truth table for U5 and U6 is as follows: writing to any address location of the U4 EEPROM.

WRITING TO PARALLEL OUTPUT REGIS-
TER U5 AND U6
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OUTLINE DIAGRAM
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MICROCOMPUTER BOARD
19D902865G1, G3,G4

(19D902865, Sh. 1, Rev. 6)
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PARTS LIST

LBI-38726

MICROCOMPUTER BOARD
19D902865G1 - CONY.
19D802865G3 - EDACS
19D902865G4 - SPECIAL

ISSUE 2

SYMBOL PART NO. DESCRIPTION

--------- CAPACITORE - ~ - - -

ol 19a702052P14 Ceramic: Q.01 uF $10%, 30 vDCW.

thru

(53]

c12 19A702032P14 Ceramic: 0.0F uF 10X, 30 YDCW.

thru

ci4

213 19A702052P14 Ceramic: 0.0L uF +10%, SO VDCW.

thru

c23

c24 19A702052P26 Ceramic: 0.1 wF +10%, 50 VDCW.

thru

c27

cal 19A705205P6 Tantzlum: 10 uF +20%, 16 VDCW; sim to

thru Sprague 293D,

cas

€36 19ATO5203P15 Tantalum: 33 uF 20%, 16 VDCW; sim to
Sprague 293D,

€37 19A705205P6 Tantalum: 10 uF t20%, L6 VDCW; sim to
Sprague 293D.

€8 19A705203P18 Tantalum: 4.7 uF £20%, 35 VDCW; sim to
Sprague 293D.

[ 1] 194703520506 Tantalum: 10 uF +20%, 18 YDCW; sim to
Sprague 293D.

a0 19A705205P18 Tantalum: 4.7 uF £20%, 35 VDCW; sim to

and Sprague 283D,

<41

€42 12AT05205P6 Tantalum: 10 uF £20%, 16 VDCW; sim to
Sprague 293D.

<61 19A702052P8 Ceramic: 3300 pf t10%, 50 VDCW.

62 12A702052P6 Ceramic: 1500 pF $10%, 50 VDCW.

C&3 19A702052P22 Ceramic: 0.047 uF *I0F, 30 vDCW

[of:1} 19A702052P 14 Ceramic: .01 uF #10%, S0 VDCW.

c7 19A702052P3 Ceramic: 470 pF *10%, IO VDCW,

thru

c7?

<81 19A702052F3 Ceramic: 470 pF £10%, 5C YDCOW.

thru

a5

*cag 19A705205P6 Tantalum: 10pF +20%, 16VDCW: sim to Sprague 293D.

C116 19470205203 Ceramic: 470 pF t10%, 50 VDCW.

€13l 19A702052P3 Ceramic: 470 pF +10%, §0 vDCW.

thru

<137
- ---------DICDES - - - = -~ - -~~~

o1 19A700053P2 31 2 diodes in series; 5im to BAVIS

and

n2

D3 12A705377P4 Silicon: Hot Carrier, 70 PiV¥; sim ta Siemens
BAST0-04.

D4 12A700053P2 8iilcon: 2 diodes in series; sim to BAV9S

i1 12A700053P2 Silicon: 32 diodes in series; sim to BAVSY,

and

D12

Did4 19AT00053P2 Silicon: 2 diodes in series; sim to BAVY9.

and

D15

D21 12A700053P2 Silicon: 2 diedes in series; sim to BAVID.

D23 1247000532 Silicon: 2 dicdes in series; sim te BavIy.

thru

D26
————— - =2 - - JACKS n = o - wmwm - -

11 19AT03248P15 Post: Goid Plated, 21 mm length

16 L9ATU2313P54 Connector, printed wiring, two patt: 26 pins,
rated 1 amp; sim to Dupont 73207-110.

i 19AT03248P 11 Past: GCold Plated, 10 mm length

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

R74 19B300507P223 Metal [ilm: 22K ohms 15%, 1/8 w.
------- - - - PLUGS - - - - - - - - - -
R77 1982006071223 Metal film: 22K ohms 5%, L/B w.
i1 19470210402 conneetor: 2 Position Shorting, Geld Plated;
sin to Berg 65474-003. R79 19B800607FL Metal Tilm: Zero ohms 5%, 1/8 w.
R81 1984005 TR5E2 Metal film: 5.6K ohms 5%, 1/8 w.
————————— TRANSISTORS - - — - - ~ - —
RS2 19BBR060TP104 Metal film: 100K ohms 5%, 1/8 w.
Q2 19A700059P2 Silicon, NPN: sim to MMRTISQO6.
and RE3 19BRO0G0TPAT2 Metal film: 4,7K ohms 5%, 1/8 w.
Q3
R84 19B800607P322 Metal film: B8.2K ohms 3%, 1/3 w,
Qs 194700076R2 §ilicon, MPN: sim to WMBTI9Q4, low profile.
and RBS5 19B800S07P 104 Metal film: 100K ohms £5%, 1/8 w.
Q6
R86 19BBODEOTPLOY Metal film: 10K ohms $SH, 1/8 w.
Q8 194700076P2 silicon, MPN: sim to MMSTI904, low profile.
thru R87 19B300607P134 Metal film: 330K ohms 5%, 1/8 w.
Q12
]88 19BBOCEOTPL24 Metal film: 120K ohms 5%, 1/8 w.
013 194703197P2 Silicon, PNP: sim to MMBI44€3, low profile.
RE% 19BBOOEOTPLOY Metal Film: 40K ohms $5%, 1/8 w.
Q14 1BAT00076P2 Silicon, MPN; sim to MMBT3804, low profile.
thru RSO 19B80060TR223 Metal Film: 32K ohms $5%, 1/8 w.
Q18
RY2 198800607223 Metal Film: 22K ohms £5%, 1/8 w.
and
B RESISTORS - - - — — - — — - 733
R1 19R800607F223 Metal film: 22K ohms 5%, 1/8 w. R10G 19B8D0607P101 Metal film: 100 ohms 5%, 1/8 w.
thru
RS RLOL 198800607P104 Metal film: 100K ohms £5%, 1/8 w,
and
[E] 19B3Q0607P274 Metal film: 270K ohms £5%, 1/8 w. R102
and
R10 RILL 1988006071223 Metal Film: 32K ohms 5%, 1/8 w.
R13 19B8GO607P274 Metal film: 270K ohms £35%, 1/8 w. R112 1988006077103 Metal film: 10K ohms £5%, 1/8 w.
and
Ri4 R113 198800607R104 Metal film: 100K ohms £5%, 1/8 w.
RES 19B800607P104 Metal film: LODK ohms 5%, 1/8 w. i 1958006079100 Metal ilm: 10 ohms £3%, 1/8 w.
R21 19BB00607P223 Metal Film: 22K ohms £5%, 1/8 w. Rié
and RL21 198800607P101 Metal Film: 100 ohms £5%, 1/8 w.
R21 thru
. R137
R23 19R300607P473 Metal film: 47K ohms +5%, 1/8 w. “R140 19B800607P154 Metal film: 150k ohms, £5%, 1/8w.
R24 19BEGOE0TP154 Metal film: 150K ohms £5%, 1/B w. Rl;l 19B800607P 104 Metal film: LODK obms +5%, 1/8 w.
an
R23 198200607P223 Metal film: 22K ohms 5%, 1/8 w. R142
and
R26 R143 19B800607P223 Metdl Film: 22K ohms £5%. 1/8 w.
R27 19BENCEOTPL02 Metal film: 1K ohms $5%, 1/8 w. Rid4 198800607P473 Metal film: 47K ohms +5%, /8 w
*R31 19B800607P471 Metal film: 470 ohms, 25%, 1/8w. R145 19B800607P223 Meial film: 22K ohms +5%, L/8 w.
r32 198800607P272 Metal film: 2.7K ohms £5%, 1/8 w. R146 19B800607P10 ( Metal film: 1DO ohms £5%, L1/8 w.
R33 L9BE0AGOTRLO4 Metal film: 100K chms 5%, 1/8 w. k178 19B80060TP103 Metal fiim: 10K ohims +5%, 1/8 w.
and
R34
e INTEGRATED CIRCUITS - - - - - —
®33 19B800GOTP134 wetal film: 150K ohms *5%. 1/3 w.
uL 194705557P6 Digital: CMOS 8-Bit Microcomputer; sim to
R36 19BBOO60TPLO4 Metal film: 100K ohms +5%, 1/8 w. Hacris 1880052,
and
Ra7 uz 194703471P318 Digital; (MO Octal 3-State Mon-Inv Latch;
sim to 74HC3T73-2.
R38 19B80D507P223 Metal Film: 22K ohms 35%, 1/8 w.
u3 194705710G1 5 EPROM KIT (Flash Memory}. (Used in Group 1).
®39 1988006078164 Metal Film: (00K ohms 5%, /8 w.
us 13A149535G4 EPROM KIT (Flash Memory). (Used in Group 3)
R4 1 1988006072103 Metal film: LOK ohms £5%, 1/8 w. .
03 13470596312 EPROM: CMOS 512K{64 x ) Fiagh Memory; sim to
R4S 19BRODG0TP 104 Meeal film: LOOK ohins 25%, 1/8 w. Intel N28F512-200 PIC4. (Used in Group 4).
thru
b us 19414975582 BEPROM: CMOS 8K % §; sim to XKicor K28064,
R49 19B80D607P223 Metal film: 22K ohms 5%, 1/8 w. us 1947041808316 Digital: CMOS Octal paia Flip-Flops sim to
thru and THICS 7L .
R51 ve
RS2 19BBUGEOTEIDG Metal film: LOK ohms 35%, L/R w, u? 19A703471P320 Digital: CMOS 3 to 8 Line Decode/Demux;
sim to 74HC13S.
R 198800607104 Metal film: 100K ohms #5%, 1/8 w. -
ic) 18A700029P509 Digital: CMOS Dual Data Flip-Flep; sim to
RE2 1968006072154 Metal Titm: 130K ohms #3%, 1/8 w. 40138,
RE3 LOBSDO6TE104 Metal fiim: 100K ohms £5%, 1/8 w. us 18a702293¢1 Linear: Quad Op Ampi sim to LM3I24D.
and
HE4 uio 19470412581 Linear: Quad Voltage Comparator; sim Lo
LM339D
pX L9B800607P6R] Metal film: 68% ohms 15%, L/8 w. .
ULl 194148805t Digital: CMOS Bupervisory Circuit; sinm to
156 LYBEOONGOTE12Y Metal [ilm: 13X ohms £3%, (/% w, HAXES1C.
RGT 19B800607P102 Metal [ilm: 1K ohms £5%, 1/8 w. ui2 (9AL45417P2 Driver, Electcoluminescent; sim te Endicott
and Research EV46.
68
uis 194703483P111 Digital: cCMOS Quad 2-Tnput OR Gate: sim to
R5S 14D8O0GNTP223 Meta) film: 22K vhms 5%, L/B w. 74HC32D.
R71 L9BBO0EOTPLO4 Metal filw: 100K ohms *5%, 1/8 w. uts 1947034830302 Digital: cCMOS Quad 2-Input NAND Gate:
and 5im to T4HCOO.
R72

SYMBOL PART NO. DESCRIPTION
——————— YOLTAGE REGULATORS - - - - - - —
VRIL 13A700033P101 Silicon, Zener; 4.7 Volts: sim to B2XB4-C4V7.
¥R3 19A700083P10 1 Stilcon, Zener: 4.7 VolCs; sim to BZ84-C4v7.
YRS L9AZC0083P1OL S8ilicon, Zener; 4.7 Volts: sim to BZa§4-C4V7.
—————————— CRYSTALS - - - - — - - - -
Y E9ATD2S511G15 Quartz: 11.0539200 MHz .
B MISCELLANEQUS - - - - - - -
LAATO (3 16P L Plate, Insulating, (For Crystal Y1.)
PRODUCTION CHANGES

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

REV. A -
REV. 4 -
REV. 4 -

REV. B
REV. B —
REV. B

REV. C -

REV. D -

MICROCOMPUTER BOARD 19D9038635GL

MICROCOMPUTER BOARD 19D903865G3

MICROCOMPUTER BOARD 19D903865G4

This revision removed pull-up resistor R144 to adjust
voltage drop due to analog mux on the 1/0 Board.

R144 was 19B8300607P103 - Metal film, LOK ohms £10,
1/8 w,

MICROCOMPUTER BOARD 19D903865G1

MICROCOMPUTER BOARD 19D903865G3

MICROCOMPUTER BOARD 195D903865G4

This revision added pull-up resisteor R144
{19BB00GQOTE473, 47K ohms) to insure sufficient
pull-up current for Ul-7 {AUDIOMUX).

This Tevision also changed Flash Memory EPROM UD
software to 19A705710G15 on the 19D902865G1 board and
to 19A149935G4 on the 19D902865G3 board to correct
T99 tone interdigit time.

U3 was 194705710G14 - EPROM KIT. {Group 1).

U3 was 19A149935G3 - EPROM KIT. (Group 3).

MICROCOMPUTER BOARD 19D903865G1
MICROCOMPUTER BOARD 19D903865G3
MICROCOMPUTER BOARD 19D903865G4

Adds a preset circuit to the power switch flip-flop.

Added C96, 10F 16VDC (19A705205P6)

Added R140, 150 K ohm (19B800607P154)

Changed R31 from 2.7 K ohms (19B800607P272) to 470 ohms
(19B800607P471).

MICROCOMPUTER BOARD 19D903865G1

Corrrect problems in flash programming software.




LBI-38726

IC DATA

MICROCOMPUTER U1
19A705557P6

FUNCTION DIAGRAM

P20, P21

10015111

FORT 1 FORT 5
XTRA1 XTRA 2 DRIVER DRIVER

EE B £ L1131 N 11 17 ’
rr‘ PLO, PIT P30, P3T
OCTAL-NONINVERT LATCH U2
19A703471P318
LATCH
Vee 13 20 30 40 50 60 70 8Q ENABLE
20 |1 | |7 Jw |5 | |z | |n
a 2] a a
_,ll:u:D qoc, oc, oc, \v/
.‘.’& oc B oc H oc p o
D D D
1 2 T 5 3 7 g 13 70

OUTPUT 1D 2D 3D 4D 5D 6D D 8D D
CONTROL
TOP VIEW

INDEX
COUNTER

P15

PLE

RET
ALE
PSEN
EA
XTAL1
XTALL

Pla
PL3
P12
Pl

& - N on
y ]
20 P 8 g8 @
HE

4443 42 4 A0
33{ pos
33 { POS
31{ PO.G
36 Pov
35 ( AE
34 Ne
33 { ALE
32 { PSEN
#{ pay
30 { P26

23 { P25

21 22 23 24 25 26 2T 28

TRUTH TABLE

CIACYIT GROUND POTENTIAL

+5¥ POWER SUPPLY

6—BIT OC BI-DIRECTIONAL 1 BORT,

B—BIT QUASI-BIDIRECTIONAL 1/0 FORT.
A=—BIT GUASI-BIDIRECTIONAL I/0 FORT,
B—RIT QUAST-BIOIRECTIGNAL 170 FORT.

FID — SEAIAL POAT AECEIVEH DATA.
TXZ — SERIAL POAT TRAHAMITTER DATA,

INT® — (HTEHAUPT 0 INPUT,
INTY — INTERRUPT 1 IHPUT,
T1 — CUUNTER 1 tHPUT.
WR — WRITE CONTROL.
RO — READ CONTHOL
RESET.

ADDRESS LATGH EMABLE,

PAOGRAM STORE ENABLE QUTPUT.
INTERNAL/EXTERHAL INSTRUCTION FETCH,
INPUT TO OSCILLATOR AMPLIFIER.

QUTFUT FROM Q5CILLATCR AMPLIFIER.

Qutput | Latch
Contro! | Enable | D33 | Output
L H L L
L L X OU
H X X 7

H = high level, L = low level
Qg = leve! of oulput before steady-state input
tondiions were estabhshed.

Z
x

high impedance
Don't care

EPROM U3
19A705963P2
SEgfimy
4 3 2 1 32 330
a7t [Os5 s 2 Fats
g = 28 13
a7 28F5312 27 as
32 - LEAD PLCC
as] s 0.450" X 0.550" 26 [1 A9
a3l 9 TOPVIEW AN
A2 10 24 O OE
a1 23 A A0
a0 12 20O¢E
Dao CJ13 21 g oar
14 15 16 17 18 19 20
ToUooTD
ggfgzgs
EEPROM U4
19A149755P2

a6 5
A5 6 |
as[ 7]
a3[s ]
a2 [0

Al
AD
HC

1i0g [13 ]

10
11
12

TOP VIEW

B
g

AT

[ 4 |

[ 3 |12
@ ERL

[32] Vee

o
=

1=
=

PLASTIC LEADED CHIP CARRIER

29 | A8
28 ] A9
27 | ad
26 | HC
[75] oF
24 A1
23 | CE
22 | 1o
P | I."OI

o4 [19]
1103 [75]
GHD[15 |

ne [T
1o [18 ]
104 15 ]
105 20

|

DO,- Do,

IHPUT/OUTPUT
BUFFERS

TO ARRAY
SOURCE

STATE

CONTROL

I

COMMAND
REGISTAR

[

PGM VOLTAGE|
SWITCH CHIP EHABLE

OUTPUT

o| ENABLE

LOGIC

256K = Ag- Aqy

—— 1 Il

512K = Ag- A 45

ROW

AB-A14 [ ADDRES

av-as [

[CONTROL]

STB ¥-DECODER —] Y-GATING
=
2 ]
N .
2
Ll I - 262,144 BIT
E X-DECODER . CELL MATRIX
a L)
—
E2
> MEMORY
ARRAY
64 BYTE
LOAD PAGE BUFFER

ﬁ " ﬂ

-, 10 BUFFER/

> LOGIC

DATA POLLING




IC DATA

LBI-38726

LOGIC DIAGRAM

’ ' .
00 —=—] |12 0
D;z’_ LQ]
D2 —— L2
5 & )
Oata [ U3— @3 | Moninverting
loputs | pg—8 15 a4 Ouiputs
05— —] L% o5
L D7 —— 2 q7 |
cLock =1
‘ T
DUTPUT
ENABLE
Pin 20=Ver
Pin 0= GND

FUNCTION TABLE

OCTAL DTA FLIP-FLOP U5 & U6

19A704380P316

FIN ASSIGNMENT

OUTPUT

ENABLE([ 1
DO{

DI

D2

D3 (]

04 [

D5 [

P&l

D7O
GND[] 10

B W owg

w m ~ M LA

20 [ e
12qc
g
17Q2
16 [1Q3

15
14
13
12

104
105

108
Q7

] CLOCK

DECODE/DEMUX U7
19A703471P320

1 )6

GO = g om B L P

15
14
13
12
1

10
9

] ¥ce
] Y0
Bka
]¥2
173
]+
] Y5

Yb

ENABLE SELECT
INFUTS INPFUTS

o
é‘
L]

-
-

G1 T2a GzB

p
-t
£
-
e
<
-1
-
-

x
»x

IIITITIZT XXM XN
Ll o N B

R KT

IIXTIrremexn x|
I IrrIIrr> KNX
I r I rmr I 2™ MDD
TITXTETXIIr-~ITI|H
IIITITIMFEITIX

IZE¥rrzr-rxTIrzzzx
ITIXZ-~xXIIIxz|d
IITXIr®*TrEETTII
TXIr-CrIIIIIIX
XrxxzzxzITxez
FIITITXTTITFXrTIT

INDENT

PIN =17
LOCATOR

PIN CONFIGURATION

1413421110 9 8
AARAARRARR

TOP VIEW

Y YYYYY
I 2 3 45 &7

4 13 12 I

09 8

RAAHEHE

I

TOP VIEW

VIR

I 2 3 45 86 7

OUTPUT A E 14
INPUT A () Ej ' \ “:[

INPUT A{+) | 3 b @

INPUTB (%) |5

INPUTB (-} | 6 ﬁ:[
QUPUTE | 7

—y —
L} ] (5]

-
-

I

DUAL DATA FLIP-FLOP U8

6 19A700029P509
[
§ —D ofb— 1
i —c 7 o)— 2
e — |
T
S
8 —|D Qr— 13
11—|¢ R a— 12
o— |
Vpp = PIN 14
Vs =PIN7

OPERATIONAL AMPLIFIER U9
19A702293P1

QUTPUTD
INPUT D {-}
INPUT D (+)
Vpg/GND

INPUT & (+)
INPUT C{-)

OUTPUT C




LBI-38726 IC DATA

ELECTROLUMINESCENT DRIVER U12

VOLTAGE COMPARATOR U10 19A149417P2
19A704125P1

413 12 11109 8 outpuT [T - 1a] OUTPUT INPUT OUTPUT
I:l |:| H |:| H H ouUTPUT [2] i3] outPUT + _
' vee 3] AN [£N [12] srounp

TOP VIEW INPUTS E %}'”m

o I wpws{ Eﬂ é'_ %}"‘””5

LOGIC OR GATE U13

19A703483P311 w2 :
HHHHAHHA W
7 6 5 4 3 2 :D_s
5
9
8

Y=A+B

8 9 10 I 12 13 14 ag A2 "
¥ T r Y4
13
SUPERVISORY CIRCUIT U11 Vbatt PIN 14 - Vee
19A149895P1 y 1 5| BATT ON PIN 7 = GND
<, l\ l 2 LOGIC HAND GATE U14
v S Voo 1 -'i' 19A703483P302 |:| |:| H |:| |:| |:| |:|
whbat [1] 6] RESET CHP ENABLE BB 12 CHIP ENABLE
E E RESET INPUT —D_-B— ouTPUT 7 <] ] 4 3 2 ‘!
Yout ay @ {>—t—eLOW LINE -
voo ] [i4] ¥O0 (MAX xxx) % RESET
aup [4] M‘!iﬁxti ‘EE':; [13) TE T [ReseT ceneRaTioN e RESET
eatT on [5] T,_Z] TE ow ; !
DSCIN TIMEBASE FOR RESET 8 9 10 1] 12 13 14
rovme [o] ] vor 0SC SEL wATODOS _I
osc i [7] o] PFo WATCHDOG 11 WATCIDOGLLY. rchoas |:| H |:| H |:| H
osc seL [2] 3] Pr1 INPUT WATCHIDE THANSISTOR TIMER OUTPUT
POWER FAL__9 Vce B4 A4 Y4 B3 A3 Y3
NPT T 3 0 POWER FAIL
TOP VIEW ; ouTRuT 14 13 iz [n o [s |8
1] GROND 5 5_‘

O 2

I23456|7

Al Bl Y A2 B2 Y2 GND

10



LBI-38726

This page intentionally left blank

11



