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FRONT VIEW

Fig. 1-1 Front View
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INTRODUCTION

GENERAL

This manual is prepared for the TRS-80 Model 100 technicians working in field or in repair centers.

The user of this manual should be acquainted with Z-80 and 80C85 (8085) microprocessors and also with
81C55 P10 and IM6402 UART LSls.

Detailed technical information for those microprocessors and LSls is provided in APPENDIX C of this
manual.

This manual consists of seven sections and three appendices:

Section |

This section gives general information on the TRS-80 Model 100 such as specifications, switch functions
connectors and special features.

Section |1

This section describes the disassembly and reassembly procedures.

Section 111

This section describes preventive maintenance and adjustment of the TRS-80 Model 100.

Section IV

This section describes general theory of the TRS-80 Model 100 operation, including operational theory
of main P.C. Board assembly, LCD Board assembly and keyboard assembly.

Section V

This section describes how to troubleshoot the TRS-80 Model 100.

Section VI

This section provides a part list and an exploded view of the TRS-80 Model 100.

Section VII

This section provides schematics, P.C. Board diagrams and silk screen views of P.C. Boards of the TRS-80
Model 100.

e Appendix A provides instructions for installing the optional ROM and additional RAMs.

Appendix B provides character code chart of the Model 100.
Appendix C provides technical information of microprocessors and UART LSls.

The Model 100, a portable computer that fits easily into a regular sized briefcase, has many special features
and functions for home and business use.
Its five built-in Application Programs offer various uses:

BASIC

BASIC lets you write and run your own programs.

Also, BASIC provides various mathematic functions (as described in PART-I1I of owner’s manual).
TEXT

TEXT Lets you create new files containing memos, documents or text of any kind.

ADDRSS

ADDRSS lets you get information such as addresses and telephone numbers from the ADRS file.
SCHEDL

SCHEDL lets you get information concerning appointments, meetings, etc., from the NOTE file.
TELCOM

TELCOM lets you use the TRS-80 Model 100 as an auto-dialer or for computer-to-computer communi-
cations.



In addition to Application Programs, you can connect the following peripherals to the Model 100:

e Cassette recorder to store programs or data on cassette tape.

e Printer to print copies of documents, programs or data.

e Bar code reader to identify the product marking codes of various marchandises. (Optional/extra soft-
ware required.)

e Communication interface to transfer/receive data to/from the Model 100 and another computer (Acous-
tic Coupler or Modem Cable required).

SPECIFICATIONS

(1) Main Components
(a) Keyboard
71 keys (9 x 8 matrix)

e Alphabetkeys .................. 27
e Numberkeys ................... 10
e Picturecontrolkeys .............. 7
e Functionkeys .................. 8
e Special symbolkeys .............. 8
e Modekeys ............cvvin... 5
e Other special-usekeys ............ 6
(b) LCD display
e Displaypanel ................... 240 x 64 Full-dot matrix
1/32 Duty
1/6.66 Bias
e Dotpitch ...................... 0.8 x 0.8 mm
e Dotsize ............... ...t 0.73x 0.73 mm
o Effective displayarea ............. 191.2 x 560.4 mm
(c) Operation batteries
e Batteries . ................... ... Four type AA Alkaline-manganese batteries
e Operationtime .................. Five days (At four hours/day)

Twenty days (At one hour/day)
(Note: With |/0 disconnected)
(d) Memory protection battery (On main P.C.B.)

e Battery ............ ... ... ..., Rechargeable battery
e Protectiontime ................. About 40 days (8 KB)
About 10 days (32 KB)
e Rechargemethod ................ Trickle charge by AC adapter or operation batteries
(e) LSIs
e CPU ... ... 80C85
Code and pin compatible with 8085
e ROM . ... ... ... Maximum 64 KB (2 Banks of 32 KB)
Standard 32 KB
Option 32 KB



e RAM ... ... . Maximum 32 KB
Standard 8 KB RAM PACK
Incremental 8 KB RAM pack on P.C.B.

e Clock/Calender.................. uPD1990AC
No leap year/No February 29
(f) Dimensions. . .......coivieivnnnnn. 11-4/5" (L) x 8-4/9” (D) x 2" (H)
(@) Weight ..., 3Ibs. 13.50z.
(2) 1/0 Interface

(a) RS-232C

Conforms to EIA Standard

Signal ..........iii i TXR (Transmit Data)

RXR (Receive Data)

RTS (Request to Send)

CTS (Clear to Send)

DSR (Data Set Ready)

DTR (Data Terminal Ready)
Communications Protocol

e Wordlength .................... 6, 7 or 8 bits

e Parity ...... .. NON, EVEN or ODD

e StopBitLength ................. 1 or 2 bits

e BaudRate ..................... 75, 110, 300, 600, 1200, 2400, 4800, 9600,
19200 BPS

e Maximum Transmission Distance .... 5 meters

o Driver maximum voltage output. .. .. +5 volts

e Driver minimum voltage output ..... +3.5 volts

¢ Receiver maximum voltage input .... 18 volts

¢ Receiver minimum voltage input .... *3 volts

(b) Modem/Coupler
Conforms to BEL103 Standards

e BaudRate ..................... 300 BPS
e Programmable Items
* Datalength................... 6, 7 or 8 bits
*Parity .. e NON, EVEN or ODD
* Stopbit ...... . e 1 or 2 bits
e FullDuplex .........covvvn... Answer mode/Originate mode, Switchable
e Other functions ................. Hang-up function

Auto dialer function
(c) Audio cassette interface
e DataRate................ouu... 1500 BPS
(MARK: 2400 Hz, SPACE: 1200 Hz)
(d) Printer interface
Conforms to Centronics Interface Standards
e HandshakeSignal ................ STROBE, BUSY, BUSY

1-5



(3) Special functions
Automatic power OFF
When there is no program operation (awaiting command) for ten minutes, the power is automatical-

ly cut off.
To start again, the power switch must be switched OFF and then ON, thus releasing the automatic

power OFF condition. (The display will be the same as before the power was cut off)

CONNECTORS, SWITCHES AND CONTRAST VR

(1) Connectors

RS-232C . ... e 25 pins (DB-25S)

Printer ......... . i, 26 pins (FRC2-C26-L13-ON)
Modem ...ttt 8 pins (TCS-4490)

Cassette ..........uviieninnnnnnnnnn 8 pins (TCS-4480)

BarCode Reader ..................... 9 pins (A-7224)
SystemBus............ ... ... . ... 40 pins (IC socket)

ACAdapter ............cciiinnnnn. 5.5 mm diameter (center-minus)

(2) Switches
(a) POWER Switch
Move this switch towards the front to turn the power ON. To conserve the batteries, the
Model 100 automatically turns the power off if you do not use it for 10 minutes.
When an automatic power-off occurs, the switch will still be in the ON position even though
the power is OFF.
To turn the power ON, move the switch to the OFF position, then back ON.

]

ON OFF

(b) ANS/ORIG Selector
If you are originating a phone call to another computer, set this switch to ORIG.
If another computer is calling your Model 100, set to ANS.

]

ANS ORIG

(c) DIR/ACP Selector
This selector allows you to select either direct or acoustic coupler connection.
If you are communicating with another computer over the phone lines via the built-in Direct
Connect Modem, set this switch to DIR position. If you are using the optional/extra Model 100
Acoustic Coupler (26-3805), set this selector to ACP position.

m ]

DIR ACP
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(d) MEMORY POWER Switch

(e)

(f)

This switch is for preventing discharge of the Ni-Cad battery for RAM back-up.

The Model 100 will not operate regardless of the setting of the power switch unless this switch
is ON.

Set this switch to OFF position if the Model 100 is not to be used for a long time.

Note that the RAM will not be backed up when this switch is set to the OFF position.

ON (D OFF

RESET Switch

If the Model 100 “lock-up’ (ie., the display will “freeze” and all keys seem to be inoperative),
press this button to return to the Main Menu (start-up) screen. It’s highly unlikely that the
Model 100 will lock-up when you are using the built-in Application Programs.

However, this situation may occur with customized programs.

DISPLAY ADJUSTMENT DIAL

This control is for adjusting the contrast of the LCD display relative to the viewing angle.

LI TTT J
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DISASSEMBLY / REASSEMBLY
DISASSEMBLY
CASE:
(1) Disconnect the cables from the unit.
Taking care not to scratch any key top, turn the unit over and remove the four screws ® from the
upper and lower cases.
(2) Remove the upper case; it opens to the right side.
Note that the upper and lower cases are secured by snaps.
Also, do not apply too much force when pulling open; the LCD and keyboard connectors are attached.

(3) Remove the LCD and key board connectors from the main P.C.B.

(4) Remove the buzzer connector from LCD P.C.B.

K/B P.C.B.:

(1) Remove the five screws and then remove the K/B P.C.B. and K/B supports.
LCD P.C.B.:

(1) Remove the four screws © and then remove the LCD P.C.B.

MAIN P.C.B.:

(1) Remove the seven screws ©.

(2) Remove the MAIN P.C.B. upward, taking care when removing the RESET switch and battery contact
spring.



REASSEMBLY
MAIN P.C.B.:

(1) Align the screw positions of the lower case with the MAIN P.C.B.. Gently insert the MAIN P.C.B. from
the rear and place the reset switch knob in the proper notch.

(2) Secure the battery contact spring.

(3) Attach the MAIN P.C.B. to the lower case by using the seven M3 x 8 screws.
LCD P.C.B.:

(1) Attach the LCD P.C.B. to the upper case by using the four M3 x 3 screws.
(2) Insert the buzzer connector in the LCD P.C.B.

K/B P.C.B.:

(1) Align the two K/B supports with the holes in the P.C.B. and attach them so that they fit to the P.C.B.
edge.

(2) Align the K/B supports and K/B P.C.B. holes with the upper case screws.

(3) Attach the K/B supports and K/B P.C.B. to the upper case by using the five M3 x 8 screws.
CASE:

(1) Position the upper case to the risght side of the lower case, taking care not to scratch the key top.
(2) Attach the LCD and K/B connectors to the MAIN P.C.B.

(3) Place the upper case over the lower case, taking care that the cable is not pulled out of place.

(4) Align the upper and lower cases so that the tabs fit well.

(5) Turn the cases over, and secure them together by using the four M3 x 8 screws.
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PREVENTIVE MAINTENANCE

ADJUSTMENT OF THE TRS-80 Model 100

The TRS-80 Model 100 is completely aligned and adjusted at the factory during production. Therefore
no electrical adjustments will be required.

CLEANING OF THE BODY AND LCD DISPLAY

(1) To avoid operational trouble, keep the TRS-80 Model 100 clean always.
(2) To clean the body and LCD, use soft, dry, lint-free cloth.
(3) For tough stains, clean the body or LCD using benzol.

Do not use any other solvents except for benzol.

MODEM TRANSMITTING LEVEL ADJUSTMENT

(1) Set the DIR/ACP switch to DIR position.
(2) Connect a 600 Ohm dummy Load between Pin-1 (RXMD) and Pin-7 (TXMD) of the MODEM CON-
NECTOR (CN4).
(3) Connect a AC Voltmeter between RXMD and TXMD.
(4) Set the TRS-80 MODEL 100 in BASIC mode and enter following commands to generate carrier.
OouUT 178, 47
OUT 168, 02
(5) Adjust VR2 so as to read —14 to —17 dBm on the AC Voltmeter both for ANS/ORIG modes.
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BCR
CPU INTERFACE
80C85
CMT
INTERFACE
ROM [ KEYBOARD P.C.B.
32 KB i
e L KEYBOARD  fe—r
RAM
8KB P10 || PRINTER
81C55 INTERFACE
RAM ) -
1
8 KB T ,
— ~ l "| CONTROLLER
R
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8K8 ’ LCD I [uPD1990 AC
. LcD_P.CB__ |
RAM -
8KB RS-232C
UART J INTERFACE
ROM IM6402 MULTIPLEXER
32KB
OPTION e
INTERFACE
SYSTEM BUS
SOCKET
Fig. 4-1 System Block Diagram
GENERAL
The TRS-80 Model 100 has three principal LSls:
e 80C85 CPU
This is the Central Processing Unit which control all functions.
e 81C55 PIO

This is the Parallel Input/Output interface controller which controls the parallel printer, key board,
buzzer, clock and LCD.

e IM6402 UART
This is the Universal Asyncronous Receiver Transmitter which controls the serial interface (RS-232C
or MODEM).

The Input/Output for a cassette recorder and the Input of the BCR are controlled by CPU directly through
its SOD, SID and RST 5.5 terminals.

ROM and RAMs are connected to the system bus. ROM is available only for alternative selection of Stan-
dard or Optional.

NOTE: On the figure in this section, the solid line shows high-level active line and the broken line shows
low-level active line.



The technical description of the Model 100 is divided into 17 sections as follows:

CPU

MEMORY

ADDRESS DECODING AND BANK SELECTION
MEMORY MAP

I/0 MAP and I/0 PORT DESCRIPTION
KEYBOARD

CASSETTE INTERFACE CIRCUIT

PRINTER INTERFACE CIRCUIT

BAR CODE READER INTERFACE CIRCUIT
BUZZER CONTROL CIRCUIT

SYSTEM BUS

LCD INTERFACE CIRCUIT

CLOCK CONTROL CIRCUIT

SERIAL INTERFACE CIRCUIT

LIQUID CRYSTAL DISPLAY

POWER SUPPLY AND AUTO POWER OFF CIRCUIT
RESET CIRCUIT

CPU (MSM80C85ARS)

1-chip, 8-bit C-MOS microprocessor.

The MSM80C85ARS (80C85) is a complete 8-bit parallel Central Processing Unit (CPU). Its instruction
set is a fully compatible with the 8080A microprocessor, and designed to improve the present 8080A's
performance with higher system speed.

The 80C85 uses a multiplexed data bus. The CPU bus is divided into two sections — the 8-bit address
bus and the other, 8-bit address and data bus. For the Model 100, the data bus and the address bus are
separated by M1 (TC40H373P: Octal D type latch). The performance of the bus line is increased by M2
(TC40H245P: Octal bi-directional bus buffer) and M21 (TC40H244P: Octal buffer/driver).

MEMORY

The memory of the Model 100 consists of a 32KB ROM and a 32KB RAM (standard 8KB with 8KB in-
crement each), and a 32KB BANK ROM (optional).

(1) RAM (Random Access Memory)
The model 100 has a RAM pack consisting of four 2KB RAMs (each 2048 x 8 bits) mounted on a
ceramic mother board for a total of 8KB (8192 x 8 bits).
The standard RAM pack equipped in the Model 100 is M9.
Memory can be increased to 32KB by installing M6, M7, and M8.
The internal wiring diagram of the RAM pack is shown in Fig. 4-2.
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Fig. 4-2 Internal Wiring Diagram of RAM Pack

(2) ROM (Read Only Memory)
The ROM used in the Model 100 is a synchronous 32KB (256K bits) memory.
It is operated only by +5V power source with access time of 600 nsec (Max.)
The ALE (Address Latch Enable) is used as the synchronous signal with CPU.
The BASIC and BIOS Programs (BIOS operates the LCD, printer, etc.) are stored in ROM.
An optional ROM can be installed in the special IC socket by removing the ROM cover on the bottom
case of the Model 100.
Various types of application programs may be stored in the optional ROM.

ADDRESS DECODING AND BANK SELECTION

(1) Address decoding for RAM chip selection
Although four 8KB RAM packs are installed, 16 chip-select signals are necessary, because 16 x 2KB
RAMs are actually used.
Moreover, because the RAM area is addressed from 8000H to FFFFH (see Fig. 4-3), the control signal
consists of I0/M, A15 and A14, and the 16 chip select signals consist of A13, A12 and A11.
M5 (TC40H139, dual 2 to 4 line decoder/demultiplexer) generates control signal, and M3 and M4
(TC40H138, 3 to 8 line decoder/demultiplexer) generate the 16 chip select signals.
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{2) ROM chip selection and BANK selection

The ROMs (both standard and optional) installed in the Model 100 are the 32KB 1-chip type. As

shown in the memory map, the address space is positional from 0000H to 7FFFH.
The chip-select signals are generated by A15 and STROM.

As shown in Fig. 4-4, ADO is latched at M14 (TC40H175 quad “D" type F/F) by WR signal and Y6.

Then STROM signal is generated (refer |/O port description).
The chip-select signal of each ROM is generated by the |0/M signal at M5 (TC40H 139).
The standard ROM is selected by the L STROM signal and the optional ROM by H STROM signal.
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Fig. 4-4 Standard and Optional ROM Selection
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MEMORY MAP

0000H 7 ///////////2 ““““ ARAM #1(2K Byte) 8000 H
% / / T
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4 1 ROM / l
/ ROM /) / |
; 7] BANK 39 ) / +
K Byte / [
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/ /] / 1
4 y / !
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Addressing of additional RAMs start from higher address.

Fig. 4-5 Memory Map



I/0 MAP AND 1/0 PORT DESCRIPTION

As shown in Fig. 4-6, 1/0 address decode circuit, consisting of M-16 (40H138), decodes address signals
A12 to A15 and generates the |/O control signal YO to Y6 and Y7.

Tie
1oMx — 61 P v
9, 4 M6 o Vil
Al5—$_[M17 Jo——1G2A o= Y2
0’ G28B Y3
3 40H138 o™ Y4
Al4 (o} ——— Y5
A13 2lg 3——-— Y6

8

Fig. 4-6 1/0 Address Decoder Circuit

Because the LCD driver-select signal Y7 is active ““H", the output of M16 (40H138) is inverted by M17

(40HO000).
Table 4-1 shows how the select signals (YO to Y6 and Y7) for the 1/0 device and 1/0 address are used.

Address Signal Active Level Application

70H—-7FH - — Free area for optional unit and other select signal
of various circuits made by user.

80H—-8FH YO L Device-select signal for optional 1/0 controller unit.

90H—-9FH Yi L Device-select signal for optional answering telephone
unit.

AOH—-AFH Y2 L Bit 0: For ON/OFF of relay for signal selection of tele-
phone unit.

Bit 1: Used for generation of ENABLE signal of LSI
(MC14412) for MODEM.

BOH—BFH Y3 L PIO (81C55) chip-select signal.

COH—-CFH Ya L ENABLE signal for data input/output port of UART.

DOH-DFH Y5 L ENABLE signal to set various modes and read port of
UART.

EOH—EFH Y6 L ENABLE signal for STROM and REMOTE, and input

data from keyboard.
Also, strobe signal for printer and clock.

FOH—-FFH Y7 H ENABLE signal for LCD driver LSI.

Table 4-1 1/0 Map




Table 4-2 shows the I/0 address of each port of PIO (81C55) in the Table 4-1.

Address Port or Register
BOH or B8H Command/status register (internal)
B1H or BOH Port A
B2H or BAH Port B
B3H or BBH Port C
B4H or BCH Timer register lower byte
B5H or BDH Timer register upper byte
B6H, B7H, B8H and B9H Not used

Table 4-2 1/0 Address of Each Port

KEYBOARD

Key strobe signals are emitted from PBO and PAQO — PA7 of 81C55, and the return signals from the key-

board pass through the octal bus buffer IC (40H244) and go to the CPU. The data input port |/O address
at this time is EOH — EFH.

Condition of pressing ““T" key is shown in Fig. 4-7.
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.
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Fig. 4-7 Condition of Pressing “T"' Key
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CASSETTE INTERFACE CIRCUIT

The cassette interface circuitry is divided into three sections:

e Modulation
e Demodulation
e Remote

In Modulation, serial data is modulated and converted into a recording signal.
In Demodulation, the playback signal is demodulated and converted into a digital signal.
Remote is the part of the circuit that enables or disables the recorder’s motor.

(1) Modulation Section

Modulation is accomplished in several steps. First, serial data from the SOD terminal of the CPU
is inverted (by M34). Then the DC component is removed (by C63). Finally, the data passes through
an integrator (consisting of R51 and C64) and, after voltage division, out to a recorder AUX inputs
Figure 4-8 shows the modulation circuit of the Cassette Interface.

Fig. 4-8 Modulation Circuit of Cassette Interface

(2) Demodulation Section
The signal input from the earphone jack of the cassette recorder passes through D5 and D6, clamp
circuit, and it is then emitted from a comparator circuit composed of an operation amplifier IC (TL064,

M30). Then, the input signal is converted into a digital signal and applied to the SID terminal of the
CPU. Fig. 4-9 shows the demodulation circuit.

In this circuit, D7 clamps the negative voltage output of the comparator.

JAVAVAVAN®

RXC

Fig. 4-9 Demodulation Circuit of Cassette Interface
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(3) Remote Section
By writing-in data ““1”" into bit 3 of the output port (40H175, M14) specified by I/0 addresses EOH —
EFH, the REMOTE signal output is changed to ““L’’ level.
Then, T6 switches ON and Relay RY1 is energized. This causes the recorder controls to operate.

(Refer Figure 4-10)

REMA
GND
REM 2

GND

Fig. 4-10 Remote Circuit of Cassette Interface

PRINTER INTERFACE CIRCUIT

The printer interface circuit conforms to Centronics standards.

As shown in Figure 4-11, the BUSY signal from the printer is read from PC2 of 81C55. If the condition is
NOT BUSY (PC2: “L" level), the 8-bit data (PAO — PA7 from 81C55) is sent to the printer. By writing-
in data “1” into bit 1 of the output port (40H175: M14) indicated by 1/O address EOH — EFH, T8 is
switched ON and the “L" level STROBE signal is sent to the printer.

As soon as the printer receives this STROBE signal, the BUSY signal is changed to the ““H” level indicating
that the printer is in busy condition. The CPU then waits for a while until this BUSY signal reaches the
“L" level. When BUSY signal becomes ‘“L"”, the CPU ceases output of data (PAO — PA7) 1 byte of print
data is completed.

If the printer is ON-LINE, the BUSY signal is the ‘“H’’ level. But when OFF-LINE, the signal becomes
“L" and transmission of print data to the printer is not possible.

T]G ©=
- B o -
—] M {4 | R57 [ ! STROBE
A 2o Ql7_33KJ N\ 2502603 25 6N
— - e [PAO—{17 20 38— poo
40H175 7 M32 0——(:(—4 GND
| PAY —]15 5 5C—ppi
| —=O—GND
] PA2—13 7 LH—po2 s
6 CLR T 3 q GND 5
1 I a PAZ—1t 9 PD3 o
om - z 25 6no c
RESET ma—o 9 g 15 pos o
“ i is o125 Gno o
© o;c PAS— 4 16 :3 DS E
4 GND -
PA6—]6 L\? 14 '15 PD6 prad
BUSY — . ¢ 20— aND =
2w 12 P07 a
P $— . QO—GND
PR~ TSRS E3e ¢
/ / zot 38 " r i? GND
PC2—e—1= — BUSY
STROBE <7 < | 1»%&\:0
l 20N
PC1—@ 55 sy
@ Ig 2b
048 - —

Fig. 4-11 Printer Interface Circuit
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BAR CODE READER INTERFACE CIRCUIT

The input signal from the bar code reader is subjected to waveform shaping, inverted by Schmitt type
inverter (M34), and then delivered the 81C55 PC3 and 80C85 RST 5.5 terminals.

When the bar code reader reads the first white part of the bar code, an “L" signal is generated which is
then inverted by M34. As soon as RST 5.5 interaction occurs, data input starts.

Then as the bar code reader is moved across the bars, ““H” and “’L" signals (which correspond to white and

black area respectively) are generated continuously and inversion signals are delivered to PC3 of 81C55 as
serial data. (Refer to Fig. 4-12)

)

>

S
X0

BLACK LINE

WHITE LINE M34

BLACK LINE

l{ :WHITE LINE
BCR

RST 55

—-T

Fig. 4-12 Bar Code Reader Interface Circuit

BUZZER CONTROL CIRCUIT

There are two ways to activate the buzzer. One is to sound buzzer with the specified frequency by emitting
a signal from PB5 of 81C55 and the other, by using the timer output of 81C55.

(1) Signal from PB5 of 81C55
When PB2 of 81Cb5 is at “H’’ level, the buzzer is sounded by repeatedly switching of buzzer drive
transistor ON and OFF. This is caused by ““H"’, ““L", ““H", “L" . . . output signals from PB5 synchroniz-
ing with the frequency for sounding the buzzer.

(2) Using 81C55 timer output
In this method, the buzzer is made to sound by setting the 81C55 timer in the square wave output
mode and the value corresponding to the frequency which will sound the buzze. With PB5 at “H"
level, the buzzer will sound whenever PB2 is switched to ““L".
PB uses this as the buzzer ON/OFF control signal. (Refer to Fig. 4-13)
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Fig. 4-13 Buzzer Control Circuit

SYSTEM BUS

To expand the use of external devices, a 40-pin system bus is made up of the 40-pin IC SOCKET. As
shown in Table 4-3, the 80C85 address bus, data bus, and control bus can all be connected to the external
system from the system bus, thus making system expansion easy. In addition, the optional I/O control
unit and RAM file unit can be connected to this system bus.

Pin No. Signal Input or output Pin No. Signal Input or output
1 vDD - 40 VvDD —
2 GND - 39 GND -
3 ADO In/output 38 AD1 In/output
4 AD2 In/output 37 AD3 In/output
5 AD4 In/output 36 AD5 In/output
6 AD6 In/output 35 AD7 In/output
7 A8 Output 34 A9 Output
8 A10 Output 33 A1l Output
9 A12 Output 32 A13 Output
10 A14 Output 31 A15 Output
1" GND - 30 GND -
12 RD* Output 29 WR* Output
13 10/M* Output 28 S0 Output
14 ALE* Output 27 S1 Output
15 CLK Output 26 YO0 Output
17 ®* Output 25 RESET* Output
27 INTR Input 24 INTA Output
18 GND — 23 GND -
19 RAM RST Output 22 NC -
20 NC - 21 NC .

(Note: NC = no connection)

Table 4-3 System BUS Pin Assignments
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The following is an explanation of each signal in Table 4-3 except the CPU signal.

e ®*signal (pin16) .............. NAND output signal of the RD* signal and WR* signal; used by
optional RAM file

e RAM RST signal (pin19) ......... Enable signal (external C-MOS RAM)

e YOsignal (pin26) ............... Device select signal of optional 1/0 controller unit

Table 4-4, below, shows the DC characteristic of each system bus signal.

Item S0, 1, Y0,CLK Signals other than at left
High-level output voltage (VOH) 2.4V min (IOH = —400 uA) 4.95V min (IOH = —1 uA)
Low-level output voltage (VOL) 0.45V max (IOL =2 mA) 0.05V max (IOL = 1 uA)
High-level output current (IOH) —400 A min (VOH=2.4V) —0.8mA min (VOH=4.5V)
Low-level output current (I0OL) 2 mAmin (VOL=0.45V) 4.0 mA min (VOL =0.5V)
High-level input voltage (VIH) — 4.0V min
Low-level input voltage (VIL) — 1.0V max

Table 4-4 System BUS DC Characteristics

Note: Values shown in Table 4-4 are at normal temperature (Ta = 25°C) and power (VDD = 5.0V)

LCD INTERFACE CIRCUIT
The LCD interface circuit links the LCD driver and the CPU. (See Fig. 4-14)

AD 0)
3 AD

JOLO3INNOD @21

R128 VR1 R154
T 100K 50K(B) 10K

Fig. 4-14 LCD Interface Circuit
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The following signals are necessary for the interface with the LCD driver.

e ADO—AD7 ..., For write-in of control data or display data to the LCD driver;
signal line for read-out from driver

O YT e LCD driver enable signal

e PAO—- PA7,PBO,PBT1 ........... Chip enable signal for each LCD driver

® STl . e e Indicates whether data is being written into the LCD driver
(S1="L") or read out (S1="H")

e AB ... Register-select signal in the LCD driver; ADO — AD7 data are

display data when A8 = “H’’, and are command or status data
when A8 = “'L"”

@ E e NAND output signal of RD signal and WR signal; indicates the
timing of the LCD driver data read/write
o V2 L e Voltage to keep the LCD driver voltage standard; LCD display

can be changed by changing the V2 voltage by VR2

Fig. 4-15 shows the operating timing of each signal.
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Fig. 4-15 LCD Interface Timing Chart



CLOCK CONTROL CIRCUIT

A clock LSI (uPD1990AC) is used in the clock control circuit so that the time can be set and read by
BASIC commands.

As shown in Fig. 4-16 to 4-19, when the Model 100 is in the operable condition (RESET is “H" level),
commands and data can be input and output to uPD1990AC (M18) from, the CPU at will.

In addition, because battery voltage VB is applied to the uPD1990AC, the clock functions even when the
Model 100 power switch is OFF.

The clock LSI CO — C2, DATA IN and CLK terminals are connected to the 81C55 PAO — PA4 terminals,
and DATA OUT terminal is connected to the 81C55 PCO terminal. The STB signal is provided from
bit 2 of the output port made by M14 (40H175).

The TP output signal is connected to the RST7.5 interruption input terminal of the CPU. Square waves
are output from the TP (4 ms cycle), and one key scan occurs every 4 ms because of the RST7.5 inter-
ruption to the CPU.

(a) Time Set Sequence
The CPU sets uPD1990AC to the register shift mode with the ‘100" pattern of CO — C2 and the strobe
signal which is generated by AD2, Y6 and WR* signals passing through M14.
Then, the CPU sends the data of time and data information to the DATA IN terminal of uPD1990AC
with timing clock (PA3).

L T~

AD 2 ==2{p Q

40H 175 [—
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CK CLR

4
Y6 == -
=0 M{s 6----' !
WR % “gO

RESET

PCO
R5 33K

R6 33K
s

g

w[OE DATA TP CS STB hi2 C18 ,5p
ouT
ci9 I ! ’

4PD 1990 AC M18 =

o 7 3 ] €17 50p
CO_Ct C2 DATAINCLK

Py o0

PAO
PA 1
PA

U PA4
T PA3_'

Fig. 4-16 Data Input Condition of uPD1990AC



Finally, the CPU sets the time set mode with the 010" pattern of CO — C2, and the strobe signal.
LN
AD 2 _‘Qo\j\gi

40H175 [
-1 M4 I

CK CLR

5

c18

14
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4 PD 1990 AC M18

-
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CO_Ci C2 DATAINCLK
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< <
g £ &§ & &

Fig. 4-17 Time Set Condition of uPD1990AC

(b) Time Read Sequence
The CPU sets uPD1990AC to the time read mode with the “110" pattern of CO — C2, and the strobe

signal.
~
2 \’\

AD 2 ==ld D Q

40H 175
] M {4

CK CLR

{
-

<6 --‘Ecb
WR % ===Q
5

-

[ 14]OE DATA TP CS STB ({2
ouT '_?—'l
Cc18

4 PD 1990 AC M18 =

CO0 Ctf C?2 DATAINCLK
o 1
|}
Fig. 4-18 Time Read Condition of uPD1990AC
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Then the CPU sets to the register shift mode again with the ““100” pattern of CO — C2, and reads the
data of time and data information from the DATA OUT terminal. At the same time, the CPU sends
the PAS3 signal which passes through 81C55 for the timing clock.
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Fig. 4-19 Data Output Condition of uPD1990AC

SERIAL INTERFACE CIRCUIT

The serial interface circuit is divided into three parts; serial control, RS-232C, and Modem. The serial
control circuit controls the changes and transmission/reception of data (parallel data and serial) between
the CPU and the Modem and RS-232C circuits.

(1) Serial Control Circuit
As shown in Fig. 4-20, serial control of the Model 100 is performed by the UART LSI (IM6402).
The CPU begins data transmission/reception after the control word — which determines the mode
(transmission/reception) — is written into the control register selected by the Y5 signal.
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Fig. 4-20 Control Register Load Condition of IM6402
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For transmission, the condition of the IM6402 TBRE signal from bit 4 of the status input port (M23)
selected by the Y5 signal is read. If it is ““L", it waits until it becomes ““H’’ (See Fig. 4-21).
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Fig. 4-21 Status Read Condition of IM6402

When the TBRE signal becomes ‘““H’’, data transmission is possible. |f the transmission data is written
into the- transmitter buffer register (TBR1 — TBR8), the data is output as serial data, including the
start, parity and stop bits from the TRO terminal (See Fig. 4-22).
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For reception, when data enters the RRI terminal, the DR terminal changes from “L" to “H", and
the RST 6.5 interruption notifies the CPU that reception data has entered IM6402, as shown in
Fig. 4-23.

The CPU reads the OE, FF and PE signals from the status input port (M23). If there is no error when
the serial data is received, the reception data from the receive buffer register selected by Y4 can be
read as 8-bit parallel data.

The IM6402 serial transmission/reception reference clock signal is taken from the TO terminal by
setting the 81C55 timer.

e\

[ Ly
————
582322533 TO(81CS5
2258922 ( )
[ 2lo2]ele|r|2 o] 17 40
O > > > > > > > T._ T 5 a
I8 J 36 & & RROIS 1 B . Ro*
40 H 244 M23 ADO 251588 DRR [oe === 44 e
AD! -1 EPE RBR{ TADOW 1
—  a PCccaacaa <ca r—’l' AD');E*P‘ RBRQWADA :
Y5 q 3 -f:]Nf)_ﬁ(:_)(o:co A033—7 CLS! RBR3 r_g_m»z X
RD % — m N5 455]CLs2 RBR4 [ AD3 '
RD ¥ —CO 34 8 % -
Wy M2 fr—=1CRL RBR S | AD4 -
s 2] & RBR6[-ADS
R58 5 TBRE = RBR7 ?ADS
e “alCE RBR 8 — AD7)
10
op 33K re o~ B ,
2] PE S$ TBRL = 9
— L 1BRY 5y AD 0) R *
19 Z TER 2 [ AD I
S =5|R TBR3 |25 AD2
ot TTRO TBR4 »3—OAD3
—5| MR TBRS 3—'AD4C_—-J
'UUUU———‘ERR! TBR6 3;\05
3 TBR 7 '—3A06
’E TBR B [—AD7)

Fig. 4-23 Data Reception Condition of IM6402

In addition, the status input port bit 5 RP signal is held as an option for MODEM operation
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Table 4-5 below shows the signal correspondence between the data bus, status bit, and control register
of IM6402.

Data bus Control register Status bit
ADO SBS (Stop Bit Select) -
AD1 EPE (Even Parity Enable) OE (Overrun Error)
AD2 Pl (Parity Inhibit) FE (Framing Error)
AD3 CLS1 (Character Length Selected 1) PE (Parity Error)
AD4 CLS2 (Character Length Selected 2) TBRE (Transmitter Buffer Register Empty)
AD5 - -
AD6 - -
AD7 — -

Table 4-5 Status Bit and Control Register of IM6402

(2) MODEM/RS-232C Exchange Circuit
Because the serial input/output port which forms IM6402 is one channel only, the circuit shown in
Fig. 4-24 is multiplexed to RS-232C and the MODEM. '
The RS-232C signal (PB3 terminal of 81C55) determines whether the serial port is to be used as RS-
232C or as MODEM. When the RS-232C signal is “/L", the serial port is used as RS-232C, when it is
““H", the port is used as MODEM.
The reception signal, including the control signal, is demultiplexed at 40H157 (M33). The transmission
signal is multiplexed at M24 and M26.
The CTS and DSR signals (as the serial port) are input to PC4 and PC5 of 81C55, and the CD signal
is input from bit O of the status input port (M23). Output signals DTR and RTS are output from
PB6 and PB7 of 81C55.
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g /——— CTSR
rmmmmam——. g/.‘.’__Rsruz
/s
4 o 2 3
RRI ~] o« e RXM
TS -—o |=>— CL/AS
== "9 10
DSR ~—2 F=— cP/TL
D ~—2 = RXCAR

o2e2 sy —&
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Fig. 4-24 MODEM/RS-232C Exchange Circuit
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(3) RS-232C Interface Circuit

In the RS-232C transmission circuit, after the DC component is removed from the IM6402 TRO,
RTS, and DTR signals by the coupling capacitor (0.039 uF 50V), the signals are leveled to 5V signals
by the Schmitt trigger type inverter IC (M35), and then are output as RS-232C transmission signals.

In the RS-232C reception circuit, the DSRR, CTSR, and RXR signals from the external RS-232C line
are subjected to waveform shaping and inverted by M35 and diode 1S1535, and then converted to
+5V or GND level signals. The signals are then demultiplexed by 40H157 (M33) and converted to
CTS, DRS and RRI signals which can be controlled by the CPU. (See Fig. 4-25)
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Fig. 4-25 RS-232C Interface Circuit
Table 4-6 shows the application of each signal of the RS-232C circuit.
Symbol Name Application
TXR Transmit Data Data Output from RS-232C
RXR Receive Data Data Input to RS-232C
RTSR Request to Send
CTSR Clear to Send
DSRR Data Set Ready
DTRR Data Terminal Ready

Table 46 Signal Name of RS-232C




(4) Modulation/Demodulation LSI and Peripheral Circuit
The Modem circuitry consists of the Modulation/Demodulation LSI, the transmission filter, the re-
ception filter, and other circuits.
The Rx Rate and Type terminals of MC14412 (M31) are pulled up to VDD.
The baud rate is set to 300 bps, and the U.S. Standard is selected.
Since the ECHO and SELF TEST terminals are not needed, they are grounded (level = 0).
The Q output (En signal) of port M36 selected by bit 1 of the Y2 port is input to the ENABLE terminal
until the unit is in the MODE mode.
In addition, the signal designated by the ORIG-ANS switch is input to MODE input, and it switches
between the Originate mode or the Answer mode. (See Fig. 4-26)
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Fig. 4-26 MODEM LSl and Peripheral Circuit

(5) Transmission Filter Circuit (USA version only)
The transmit carrier signal output from the Tx CAR terminal is DC by C61. The signal level is adjusted
to —26.5 dB by the control VR2. The signal then passes through the transmission band-pass filter and
is sent to the telephone line or the acoustic coupler.
The transmission circuit is composed of an active filter (consisting of an operation amplifier) and the
intermediate frequency which changes according to the mode (Answer or Originate).
Depending on the ORIG-ANS switch setting, transistor T4 is ON or OFF so that R42 is 2.3 kQ for
the answer mode, and the combined resistance of the R42 and R45 values determines the originate
mode.
The intermediate frequency of the active filter is 1,170 Hz for the originate mode, and 2,125 Hz for
the answer mode. (See Fig. 4-27)
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Fig. 4-27 Transmission Filter Circuit

(6) Reception Filter and Comparator Circuit
As shown in Fig. 4-28, the reception circuit input signal is amplified when passing through coupling
capacitor (C40), and amplified again as it, passes through 3-stage band-pass filter (composed of an
active filter), the signal then passes through the comparator, and after being changed to a square-wave,
is input at the RX CAR terminal of MC14412.
Intermediate frequencies of the 3-stage active filter are shown below.
The switching of intermediate frequency for the Originate and Answer modes is accomplished by
switching T2, T3 and T5 ON or OFF according to ORIG-ANS switch setting, thus changing the value
of resistors, R16, R28 and R25.

1st stage 2nd stage 3rd stage
Originate Mode 980 Hz 1150 Hz 1330Hz
Intermediate [
Frequency Answer Mode 1940 Hz 2120Hz 2290Hz

cp /\/\/__'

1 C4 RY9

RXCAR

0.047 5K

TL

Fig. 4-28 Reception Filter and Comparator Circuit
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(7) MODEM Connector Interface Circuit
When the acoustic coupler is used, the transmission and reception signals are directly connected to the
connector (TXM, RXM). When the modem cable is used, they are connected to the secondary side of
the driver transformer. The primary side of this transformer is connected to the telephone line via the
connector (TXMD, RXMD).
The ACP-DIR switch is used for selection of the acoustic coupler or the direct method of connection
to the telephone line.
When the Model 100 is used in the terminal mode, relay RY3 separates the telephone receiver audio
input signal (TL) to prevent interference. RY2, another relay, separates the Modem circuit and the
telephone at the conclusion of use in the terminal mode and is also used as an automatic dialer.
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Fig. 4-29 MODEM Connector Interface Circuit
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LIQUID CRYSTAL DISPLAY

The technical description of the Model 100 LCD is divided into 3 sections:
1. LCD Panel

2. LCD Control Circuit

3. LCD Waveform

(1) LCD Panel
Liquid crystal is a substance midway between a liquid and a solid, although its appearance is much like
a liquid. From an electrical and optical stand point, it possesses the properties of a crystal. Items
which use this substance are called liquid crystal display elements. The LCD used in the Model 100 is
a TN (Twisted Nematic) type of liquid crystal. Its basic construction is shown in Fig. 4-30.

Liguid Crystal

Front Glass
Electrode Front Polarizer

N
I T T 7T I I I IIIIZa

\ Reflector

Rear Polarizer

Filler

Rear Glass Electrode

Fig. 4-30 Construction of LCD Panel



The LCD operates as an “‘electric shutter’’ that controls the passage of light.
If voltage is applied, the transmission of light is blocked, otherwise, light is allowed to pass so that
letters and numbers can be displayed.

Fig. 4-31 demonstrates how the LCD operates:

(1) The liquid-crystal display element is sandwiched between the two polarization plates. The polarized
axes of the upper and lower plates are placed at right angles to each other to use the optical
“twisting”’ of light.

(2) As shown in Fig. 4-31(a), if voltage is not applied, the liquid-crystal molecules between the upper
and lower plates twist 90° to distribute light. This results in a 90° optical movement and the
transmission of light.

(3) In Fig. 4-31(b), however, voltage is applied and the liquid appears frosted in current-carrying areas,
thus blocking light transmission.

(a) Voltage is not applied (b) Voltage is applied

Natural Light

Front Polarizer

Yo //——\/[ 7

/ 7 " o
/ 7 / 7,
4 ) 7 £ /

ﬁ Front Glass Electrode 4

/ - o
L

! OFF ON

Rear Glass Electrode

1777

L ~~__ Rear Polarizer "1

(L) .. [

Light is passed Light is interrupted
Bright Dark

Fig. 4-31 Operation Theory of LCD Panel



The LCD used in the Model 100 is composed of electrodes in a matrix arrangement (back scan 64,
segments 480). Refer to Fig. 4-32.

Common Segment Common
—A— A N —A—
32 17 240 { 16

- .- .- .- o —

17 32" 240 1" 16 Y
- ~— —
Common Segment Common

Fig. 4-32 LCD Electrodes

Because this LCD operates on a 1/32 duty time-division drive, the upper 32 and lower 32 back scanning
is performed by the same signal.

The angle of the field of vision is 30° in the range that contrasts. K = 1.4 or more (brightness of non-
illuminated segment)/(brightness of illuminated segment).

This range can be set at will from 0° to 90° by adjusting the LCD drive voltage with the DISP control
VR.

High LCD Electrode Voltage

Low LCD Electrode
Voltage

Fig. 4-33 LCD View Angle

Caution: The polarization plate attached to the surface of the LCD panel is easily scratched, and
must be handled with great care.
To clean contacts or the display surface, slightly dampen a soft cloth, with benzine and
wipe gently. Do not use organic solvents such as alcohol.
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(2) LCD Control Circuit

Refer to the LCD PCB circuit diagram (Fig. 4-34) while reading this section.

ICs M11 and M12 (HD44103) are back-scan driver ICs. The timing signal necessary for the display is
generated by the built-in oscillator, and by C5, and R10. This timing signal is also supplied to the
segment driver side for control of the display.

There are 16 HD44103 back-scan signal outputs. M11 and M12 are cascade connected, and a 1/32 duty
back-scan signal is made. By using a C and R only at the M11 side, a timing signal is generated, and
M12 is controlled by that signal. M11 can then be considered to be the master IC and M12 the slave.
The basic oscillation frequency is about 430 kHz.

Fig. 4-43 shows the internal logic composition.
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Fig. 4-34 HD44103 Internal Logic Diagram

The timing signals are M, FRM, CLK (¢, ¢.) and CL. The M signal inverts the LCD drive waveform
one image at a time to change it to AC. Because the continuous application of DC to the LCD would
shorten the element life, an alternating electric field is applied to the liquid crystal surface during drive
to make the waveforms symmetrical and reduce the DC component.

The FRM signal is the display repeat frequency, the signal which sets the number of scans per second.
For the Model 100, FRM = 70 Hz.

The ¢; and ¢, signals are the locks for HD44102 RAM operation.

The CL signal is the shift clock for the shift register.

ICs M1 — M10 (HD44102) are segment driver IC's that cause the display data sent from the CPU board
to be memorized in the built-in RAM and automatically generate the liquid-crystal drive signal.



One bit of data from the built-in RAM corresponds to one dot of illumination or non-illumination on

the display. The driver output is 50 lines.
The transfer of the display data is accomplished by 8-bit parallel data. This IC has several types of com-
mands, and the D/l (H: data, L: command) signal distinguishes between commands and data.

Fig. 4-35 shows the internal logic composition.
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Fig. 4-35 HD44102 Internal Logic Diagram

Because the Model 100 has 240 segments each (upper and lower), the M5 and M10 segment output
Y41 — Y50 becomes NO-CONNECTION. The power supplied to these IC’s, in addition to VDD (+5V)
and VEE (=5V), also includes V1 — V6.

VDD and VEE are the power supplies which operate the IC logic, and V1 — V6 make the LCD signal.
V1 — V6 are made up by the resistance splitting of R1, R2, R3, R4 and R5. By passing through opera-
tion amplifier M13 (HA17902), the output impedance of the power supply is lessened.

Capacitors C3, C4, C6, C7 and C8 augment the peak current during LCD illumination.

R11, R12 and R13 are resistors for IC latch-up prevention.

This board also includes a low-power detection LED and buzzer connectors.



(3) LCD Waveform
To drive the liquid-crystal elements by the 1/32 duty line-sequential drive method, the LCD of the
Model 100 makes sequential selection of the 32 scanning electrodes.
For each dot, the display signal passes through the signal electrodes and is applied 32 times for one
display. At this point, the signal is necessary at each dot only one time, and the signals for the other
31 times correspond to other dots on the same signal electrode.

The maximum voltage applied to the Common electrode and Segment electrode is the potential dif-
ference between V1 and V2.

In addition, a is the bias coefficient which determines, from the standpoint of contrast, the maximum
ratio between the illumination voltage and the non-illumination voltage.

When that ratio is greatest in relation to the effective ON and OFF voltages, a = 6.66.

Thus, for V1, V2, V3, V4, V5 and VE:

V1= VEE (-5V)
V2=V (About 0 ~ 4V)
V3= 2/aV

V4= (1-2/a)V

V5= (1-1/a)V

V6 = a/aV

Fig. 4-31 shows the drive waveform for illumination and non-illumination.
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POWER SUPPLY AND AUTO POWER OFF CIRCUIT

The Model 100 logic circuits use +5V. This power is supplied by the DC/DC converter.

Also, the power supply has an Automatic Power OFF function (this circuit is shown in Fig. 4-37).

The circuits will be described by dividing them into the circuit which supplies the power, and the low-
power detection and automatic power OFF circuits.

(1

(2)

DC/DC Converter Circuit

OT2 is a converter transformer which oscillates T21 and T22 and generates voltage at the secondary
side of the transformer.

At the same time the power is switched ON, a very slight collector current flows to T21 and T22.
Also, voltage between pins 7 and 9 of the converter transformer is generated, and the T22 base po-
tential becomes positive. In other words, the base polarity becomes biased in the forward direction.
This voltage causes the T21 and T22 base current to flow, and the collector current is increased. When
the current can longer increase, because of transistor saturation and converter coil resistance, the
voltage between pins 7 and 9 begins to attenuate, causing T21 and T22 to be cut off all at once because
of the reverse playback action.

Until immediately before the transistor is cut off, excitation current flows to the transformer.

Because the current is suddenly dropped as a result of the transistor cut-off, a counter voltage is ge-
nerated, the distributed capacity of the coil is charged, and, as a result, an oscillation voltage is gener-
ated at the base coil.

Then, when the base potential progresses to a half cycle of the oscillation voltage, it is biased in the
forward direction, T21 and T22 are switched ON once again, and oscillation such as that shown in
Fig. 4-38 occurs.

In this way, AC voltage corresponding to the number of windings is generated at the secondary side
of the converter, and this voltage is rectified and smoothed by D13, D15, C84 and C85.

Moreover, the voltage fluctuations of VDD (+5V) are fed back to the primary side of the oscillation
transistor by T13, D4, R121 and C92 to improve stability. C81 and R126 are a differentiation circuit
designed to make the playback operation of the osciltation transistor easier. AC short circuits the
circuit, so that the oscillation frequency is affected by the time-constant of this C and R. Because
feedback is applied by VDD, which makes, stability difficult, VEE (—5V) is stabilized by R97 and
D14. (The voltage at both each of C85 is about —7V.)

Low-Power Detection and Automatic Power OFF Circuitry

The low-power detection circuit illuminates an LED warning lamp when the battery voltage decreases.
If it continues decreasing, the system power will be switched OFF just before the voltage becomes so
low that the converter cannot operate.

There are about 20 minutes between the time when the LED lamp illuminates and the system is
switched OFF (if no |I/O devices are connected).

Battery voltage is detected by splitting the resistance of R144, R108, R105 and R116. When battery
voltage (VL) becomes 4.1V +0.1V, T16 is switched OFF, T17 is switched ON, T19 is driven, and the
LED illuminates. (The LED is located on the LCD PCB.)

When VL becomes 3.7V + 0.1V, T14 is switched OFF, T15 is switched ON, and LPS changes from “H"’
to “L"”. This signal is inverted by M27, and fed to the TRAP terminal of 80C85. If the CPU ack-
nowledges this signal, it sends the P.C.S. signal which passes through the PB4 of 81C55 after the in-
ternal operations.



The P.C.S. signal is active ““H"’.

When P.C.S. becomes ““H”’, the Q output of M28 (4013: “D"’ type F/F) becomes “H"”, T20 operates,
and the oscillation of the converter is stopped.

If there is no operation for 10 minutes or more (awaiting a command for 10 minutes or more), P.C.S.
is output from PB4 of 81C55.

When the power switch is switched OFF, T18 is switched OFF, the M28 RESET terminal becomes
“H" and oscillation is resumed by switching the power switch ON. If, however, the power is reduced
by the L.P.S. signal, battery replacement is necessary. R123 and R112 are resistors to provide hy-
steresis.
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Fig. 4-37 Power Supply and Reset Circuit
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RESET CIRCUIT

This circuit supplies the CPU RESET signal and also the RAM RST signal as the RAM protecting signal
when the power decreases.

The circuit diagram is shown in Fig. 4-37.

R103 and C78 delay the introduction of input power so that T11 is switched ON and T10 is switched
OFF about 20 sec. after VDD is activated, with the result that the RESET signal changes from ““L*’ to “"H".
In the same way, RAM RST signal is generated by T9 and changes from ““H"" to *“L".

R 141 provides hysteresis to the RESET signal.

Thermistor TH2 suppresses RESET signal fluctuations due to temperature.

T25 receives the signal during automatic power OFF, short-circuiting both ends of C78, and resets the
system.

The RESET signal is active ‘’L"’, and RAM RST signal is active “H"’.
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SECTION V

TROUBLESHOOTING






TROUBLESHOOTING

HOW TO MAKE USE OF THIS SECTION

This section shows you how to go about solving a problem or malfunction that has been identified. All
you have to do, is find the problem in the Troubleshooting Flowchart and refer to the section indicated
by the number. Each section then identifies the components associated with the circuit in question and
provides remedial instructions.

After completing any repairs, you should re-check each functional item according to the CHECK LIST.
You can make use of the CHECK LIST even if the location and condition of the malfunction are not
readily clear.



TROUBLESHOOTING GUIDE

(o)

Doesn’t work at all? NO
YES

LCD doesn’t function? NO
YES

Keys don’t function? LS.
YES

Buzzer doesn’t function? NO
YES

Clock doesn’t function? NO
YES

RESET doesn’t function? NO
YES

NO

Memory protection doesn’t function?

YES

TO NEXT PAGE 5_2



Printer interface doesn’t function? NO
YES
. , . NO
Cassette interface doesn’t function?
YES
B.C.R. interface doesn’t function? NO
YES
. . NO
RS-232C interface doesn’t function?
YES
NO

MODEM interface doesn’t function?

YES

NO
All functions check OK?

=

J@



1. Doesn’t work at all

Check the power

® Check to be sure that the batteries are in and that the AC adapter is connected.
® |s the memory back-up power switch ON?

® |s the power switch ON?

l

Check the DC/DC converter circuit.
® |s 3.6 — 8V applied to pin 1 of the converter transformer?
(1f not, check C82, C83, battery contacts and adapter jack.)
® Check all output voltages.
a) VDD...+5V (if not, check D13, C84 and D4)
b) VEE...-5V (if not, check D15, C85 and D14)
c) VB....+5V (if not, check T27 and T28)
® |s T21 oscillating?
(If not, check T22, T13, C81, R126, R127, R140 and T20.)

i

Check the RESET signal.
® s it high level (+2.2V —5.3V)?

If not, check T10, T11, T25, T9 RESET signal.
® |s it low level (0.8V —0.3V)?

If not, check T10, T11, T25, T9 RESET signal.

'

Check the logic circuit.

® Check the CPU clock frequency.
(X1 terminal = 4.9152 MHz; CLK terminal = 2.4576 MHz)
(If not, check X2 and M19.)

® Try replacing the LCD unit.

® Check all ICs.




2. LCD doesn’t function

NO

No display at all

YES

Check source voltage (VDD, VEE, VB).
Refer to (1) “Doesn’t work at all”’.

4
Check the RESET signal.
Refer to (6) ‘“Reset doesn’t function”.

-

Check the LCD waveform.
(1f abnormal, check the LCD power supply operation amplifier.)

!

Check the interface circuitry.
(Check all IC’s connected to the bus line, M17 and M25.)

r
| Check if connector is correctly connected. |

Y

Check LCD drivers (on LCD PCB) HD44102 and HD44103.
(Or replace the LCD unit.)

)




3. Key don’t function

[ Check if keyboard connector is correctly connected.

/

Check the key scan signal.

Is scan signal present at M25 PAO — PA7 and PB1?

(If not, check if pulses are emitted from the TP terminal (pin 10) of M18 and M25 at 4 msec
intervals.)

Y
I Check diodes on keyboard. |

i
r Check the return signal. ]

4
| Check M15, M13, M16 and pull-up resistor MR4.

r
I Check the key switching no-input keys.

Cw )

4. Buzzer doesn’t function

NO

Both melody and beep not heard

YES

Check connector connections.
® Check if LCD connector is correctly connected.
® Check if buzzer connector on LCD PCB is correctly coiinected.

-

4
Check buzzer control logic.

Check M26, M34 and M25 (PB5 port, TO terminal).

4
l Check the buzzer. |

( END ) e




5. Clock doesn’t function

Check the power supply voltage.
® When power ON: +5V
® When power OFF: 20-4.0V
(If not normal, check power supply circuit.)

1
Check oscillation frequency (f = 32.768 kHz).

(If not normal, check X1, C17, C18 and M18.)

Y
[ Check that a 250-Hz pulse is ouput from TP signal. J

A
| Check clock-setting ICs (M14 and M25) and RESET signal. |

e )

6. Reset doesn’t function

(&)

!

Check RESET circuit.
(Check T11,T10, T9, T25, D20, D22 and C78.)

A4

Check all ICs which have RESET and RESET signals.
(Check M19, M25, M22, M14, M27, M36 and M31, and also check LCD unit and RAM.)

4

v D




7. Memory protection doesn’t function

Check power supply voltage.
® When power ON: VB = +5V (if not, check converter circuit)
® When power OFF: VB = 2.0 — 4.0V (if not, check Ni-Cad battery, D11 and D22)

A

Check to be sure that there is no deviation in the timing of the signal and that the level changes
symmetrically, when the RAM RST and RESET are switched ON/OFF.

y
| Check CMOS RAM. |

)

8. Printer interface doesn’t function

Check the strobe signals.
Check M14 and T8.

Check the data signals.
Check M25 and M32.

4
[ Check the connector and printer cable. |

()
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9. Cassette interface doesn’t function

Check TXC signals.

Is a modulated waveform output to pin 5 of the cassette connector during program (DATA)
save?

(If not, check M34, M19, C68 and C64.)

Check RXC signals.
Is a digital waveform input to the SID terminal of the CPU during program (DATA) load?
(If not, check D5, D6, M30, M34 and M19.)

Y
Check the remote circuit.

Check therelay (RY1), T6, M34 and M14.

A4
| Check the cassette connector and cassette cable. J

(oo )

10. B.C.R. interface doesn’t function

[ Check M34, M25 and M19. |

¥
r Check the power supply voltage VDD (+5V). J

y

(e )




11. RS-232C interface doesn’t function

Check transmit side.

Check if the switching digital signal (£t5V — +3.5V) is output to connector pin 2 during
transmission. Then check if the CTS signal of pin 5 is low level.

(If not output, check M22, M24, M35, C75, C76,C77,C71,C72 and C73.)

A J

Check receive side.

Check if a digital signal is input to M22 pin 20 (RRI terminal) during data reception.
Check also to be sure that the RTSR signal of pin 4 is low level.

(If not emitted, check M22, M35, M33, D9, D8 and D10.)

Y
Check the RS-232C select signal.

Check if PB3 port (pin 32) of M25 is low level.
(1f not, check M25 and M34.)

Y
[ Check RS-232C connector and cable. |

\

e )




12. Modem interface doesn’t function

Check transmit side.

Check if a modulation signal is output to connector pin 5 (during coupler mode) or pin 7
(during direct mode) during transmission. Then check if the receiver carrier is input to
the M31 Rx Car terminal (pin 1).

(If not, check M22, M30, T4, T7, OT1 and RY2.)

Y

Check receive side.

Check to be sure that the modulation signal is input to M31 pin 1 (Rx Car) during data
reception.

(1f not, check M29, M30, OT1, T2, T3, T5, D1, D2 and RY2. If itis input, check M22
and M31.)

\ 4
Check the automatic dialer.
Check RY2,RY3,T7, 724, M36 and M26.

/

)

13. All functions check ok ?

Check unit again, as described in the TROUBLESHOOTING GUIDE. J




CHECK LIST

After completing any repairs or adjustments, check all functions with the following procedures TEST
PROGRAM. Before beginning, however, perform a cold start (See procedure 4).

(1) Buzzer and LCD check (in BASIC mode)
20 FORI1=0TO 255
20 PRINT CHRS$ (1)
30 NEXT |
40 END
Operation
After 1 beep the LCD display clears and then, all printable characters are displayed.

(2) Clock test (in BASIC mode)

(a) Setting the year, month, date, day, hour, minute and second
Year, month, date setting: DATE = “MM/DD/YY"’
Day setting: DAY = ““day’’ (example: Sundary = Sun)
Hour, minute, second setting: TIME = “HH:MM:SS"”’

(b) Confirmation of set data
Return to the Main Menu with the MENU command and verify that the calendar has changed to
the desired settings.

(3) Keyboard test
Refer to key functions in the Owner’s Manual, and check that all functions work.

(4) Reset function test (memory protection test)
(a) Warm start
Turn the Computer OFF and then ON, or, with the POWER switch ON, press RESET (on the
rear). Check that all User files are displayed.
(b) Cold start
While pressing the CTRL and PAUSE keys, press the RESET switch and check that all previously
created user files are erased and that the date and time are initialized.

(5) Printer interface test (in BASIC mode)

Input the characters to be printed out on the LCD display, and then, when the hard copy key PRINT
is pressed, the displayed characters will all be printed out.

(6) Cassette interface test (in BASIC mode)
Type a three or four line program and then save it on tape using the CSAVE file name command.
Then load the program with the CLOAD file name command and verify that the program was sowed
accurately.

(7) RS-232C and Modem Tests

Prepare two units to transmit and receive data first through the RS-232C Interface, and then through
the Modem. See the Owner’s Manual for details.
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EXPLODED VIEW (CASE ASSEMBLY)
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MAIN P.C.B. ASSEMBLY

Ref. No.| Description RS Part No. Mfr’s Part No.
CAPACITORS
Cl CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1E473KM
Cc2
c3 '
C4 CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1lE473KM
C5 CAPACITOR, TANTALUM 1uF/10V/+-20% ACC-105MCTP CSSC010MDC
C6
N l l
C8 CAPACITOR, TANTALUM 1luF/10V/+-20% ACC-105MCTP CSSC010MDC
C9 CAPACITOR, CERAMIC 0.1uF/16V/+-20% CBF1B104MY
Cl0
Cl1l CAPACITOR, CERAMIC 0.1uF/16V/+-20% CBF1B104MY
Cl2 CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1E473KM
C1l3
| T
Cl5
Cle CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1lE473KM
Cl7 CAPACITOR, CERAMIC 20PF/50V/+-10% ACC-200KJCP CCFB200KCT
Cc18 CAPACITOR, CERAMIC 20PF/50V/+-10% ACC-200KJCP CCFB200KCT
Cl9 CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1E473KM
Cc20 CAPACITOR, CERAMIC 82PF/50V/+-10% ACC-820KJCP CCFB820KOT
c21
c22
Cc23
C24
C25
C26
c27 CAPACITOR, CERAMIC 82PF/50V/+-10% ACC-820KJCP CCFB820KOT
Cc28 CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1E473KM
Cc29 CAPACITOR, CERAMIC 10PF/50V/+-0.5% CCFB100ODCT
C30 CAPACITOR, CERAMIC 10PF/50V/+-0.5% CCFB100ODCT
Cc31 CAPACITOR, TANTALUM 1luF/10V/+-20% ACC-105MCTP CSSC010MDC
C32 CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1lE473KM
C33
C34
C35 CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1lE473KM
C36 CAPACITOR, CERAMIC 0.1uF/16V/+-20% CBF1B104MY
Cc37 CAPACITOR, CERAMIC 0.l1uF/16V/+-20% CBF1B104MY
Cc38 CAPACITOR, CERAMIC 100PF/50V/+-5% CCFB101JLT
C39 CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1lE473KM
c40 CAPACITOR, MYLAR 0.047uF/50V/+-5% ACC-473JJMP CQMB473JTH
c41 CAPACITOR, POLY FILM 4700PF/100V/+-1% CQPC472FEN
Cc42
C43
C44
C45
C46 CAPACITOR, POLY FILM 4700PF/100V/+-1% CQPC472FEN
c4a7 CAPACITOR, CERAMIC 0.l1uF/16V/+-20% CBF1B104MY
Cc48 CAPACITOR, CERAMIC 0.1uF/16V/+-20% CBF1B104MY
c49 CAPACITOR, ELEC. 1l0uF/l6V/+-20% CEAD100ADN
C50 CAPACITOR, ELEC. 10uF/16V/+-20% CEAD10OADN
C52 CAPACITOR, ELEC. 1luF/50V/+75-10% CEAGO10NLN
C53 CAPACITOR, CERAMIC 0.l1uF/16V/+-20% CBF1B104MY
C54 CAPACITOR, ELEC. 1l0uF/16V/+-20% CEAD100ADN
C55 CAPACITOR, ELEC. 1l0uF/16V/+-20% CEAD100ADN
C56 CAPACITOR, CERAMIC 0.luF/16V/+-20% CBF1B104MY
C57
C58 CAPACITOR, CERAMIC 0.1uF/16V/+-20% CBF1B104MY
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Ref. No. Description RS Part No. Mfr’s Part No.
C59 |CAPACITOR, MYLAR 3300PF/50V/+-5% ACC-332JJIMP CQMB332JTH
C60 |CAPACITOR, MYLAR 3300PF/50V/+-5% ACC-332JJMP CQMB332JTH
C61 |CAPACITOR, MYLAR 4700PF/50V/+-5% ACC-472JJMP CQMB472JTH
C62 |CAPACITOR, CERAMIC 10000PF/50V/+100-0% CKFB103PEM
C63 |CAPACITOR, MYLAR 0.1luF/50V/+-10% CQMB104KTH
C64 |CAPACITOR, MYLAR 0.047uF/50V/+-10% CQMB473KTH
C65 |CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1E473KM
C66
C67 |CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBFlE473KM
C69 |CAPACITOR, CERAMIC 1000PF/50V/+-10% CKFB1l02KBT
C70 |CAPACITOR, CERAMIC 0.1luF/1l6V/+-20% CBF1B104MY
C71 |CAPACITOR, MYLAR 0.039uF/50V/+-10% CQMB393KTH
C72
C73 |CAPACITOR, MYLAR 0.039uF/50V/+-10% CQMB393KTH
C74 |CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBFIE473KM
C75 |CAPACITOR, ELEC. 37uF/16V/+-20% CEAD470NLX
C76
C77 |CAPACITOR, ELEC. 47uF/16V/+-20% CEAD470NLX
C78 |CAPACITOR, ELEC. 3.3uF/50V/+-75-10% ACC-335XJAP CEVG3R3ALN
C79 |CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1lE473KM
C80 |CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1lE473KM
C81 |CAPACITOR, CERAMIC 1000PF/50V/+80-20% ACC-102ZJCP CKFB102ZFN
C82 |CAPACITOR, ELEC. 4.7uF/25V/+-20% CEAE4R7ADN
C83 |CAPACITOR, ELEC. 470uF/10V/+30-10% ACC-477RCAP CEAC471ACX
C84 |CAPACITOR, ELEC. 470uF/6.3V/+30-10% ACC-477RBAP CEAB471ACX
C85 |CAPACITOR, ELEC. 33uF/10V/+-20% ACC-336MCAP CEAC330ADN
C86 |CAPACITOR, ELEC. 100uF/6.3V/+75-10% ACC-107XBAP CEAB101ALN
C87 |CAPACITOR, CERAMIC 0.1luF/16V/+-20% CBF1B104MY
C88 |CAPACITOR, TANTALUM 2.2uF/16V/+-20% ACC-225MDTP CSSD2R2MDC
C89 |CAPACITOR, TANTALUM 2.2uF/16V/+-20% ACC-225MDTP CSSD2R2MDC
C90 |CAPACITOR, ELEC. 1luF/50V/+-20% CEAGO10ADN
C91 |CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1lE473KM
C92 |CAPACITOR, ELEC. 0.47uF/50V/+75-10% ACC-474XJAP CEAGR47ALN
C94 | CAPACITOR, CERAMIC 8200PF/50V/+-10% ACC-822KJCP CKFB822KBT
C97 |CAPACITOR, CERAMIC 1000PF/50V/+-10% CKFB102KBT
C98 | CAPACITOR, CERAMIC 1000PF/50V/+-10% CKFB102KBT
C99 |CAPACITOR, CERAMIC 0.047uF/25V/+-10% ACC-473KFCP CBF1lE473KM
Cl00 |CAPACITOR, CERAMIC 2200PF/50V/+-10% CKFB222KBT
Cl01 |CAPACITOR, TANTLUM 1luF/10V/+-20% ACC-105MCTP CSSC010MDC
Cl02 |CAPACITOR, CERAMIC 100PF/50V/+-10% CCFB1l01KOT
Cl03 |CAPACITOR, ELEC. 220uF/10V/+30-10% ACC-227RCAP CEAC221ACX
Cl04 |CAPACITOR, CERAMIC 10000PF/50V/+100-0% CKFB103PEM
Cl05 |CAPACITOR, TANTALUM 0.15uF/16V/+-20% ACC-154MDTP CSSDR15MDC
Cl06 |CAPACITOR, TANTALUM 0.15uF/16V/+-20% ACC-154MDTP CSSDR15MDC
Cl07 |CAPACITOR, CERAMIC 270PF/50V/+-10% ACC-271KJCP CCFB271K0T
Cl1l08 |CAPACITOR, MYLAR 5600PF/50V/+-10% ACC-562KJMP CQMB56 2KTH
Cl09 |CAPACITOR, CERAMIC 68PF/50V/+-10% CCFB680OKOT
Cl10 |[CAPACITOR, CERAMIC 1000PF/50V/+-10% CKFB102KBT
Cl1ll |CAPACITOR, CERAMIC 3300PF/50V/+-10% CBF1H332KT




Ref. No.-l Description | RS Part No. Mfr’s Part No.
CONNECTORS
CN1 |JACK, JUNCTION - KEYBOARD 5268-10A AJ-7343 YJF10S0502
CN2 |JACK, JUNCTION - BCR CP-P26-09-30-134 AJ-7342 YJF09S0452
CN3 |JACK, JUNCTION - CMT TCS4480-01-1011 AJ-7340 YJF08S0332Z
CN4 |JACK, JUNCTION MODEM TCS4490-01-1111 AJ-7341 YJF08S0342
CN5 |JACK, JUNCTION PRINTER FRC2-C26-L13 ON | AJ-7345 YJF26S0102
CN6 |JACK, JUNCTION RS-232C AJ-7344 YJF2550122
CN7 |JACK, JUNCTION - LCD HU-30P-2G-L13 AJ-7346 YJF30S0062
CN8 |JACK, JUNCTION - LED LINE AJ-7322 YJF02S0412
CN9 |JACK, HEC0342-01-010 AJ-7338 YJB03S001Z
DIODES
D1 | DIODE, SILICON 152076 QDSS2076 #B
D2 DIODE, SILICON 1S2076 QDSS2076 #B
D4 DIODE, SILICON, ZENER, NEC RD4.3 EL3 ADX-1860 QDZ4R3EL3A
D5 | DIODE, SILICON 152076 QDSS2076 #B
D6
D7
D8
D9
D10
D11
D12 DIODE, SILICON 152076 QDSS2076 #B
D13 DIODE, SILICON ERA81-004 ADX-1859 QDS81004X2Z
D14 DIODE, SILICON, ZENER NEC RD5.1 ELl ADX-1861 QDZ5R1EL1A
D15 | DIODE, SILICON 1S2076 QDSSZ?76#B
D16
D17 DIODE, SILICON 1S2076 QDSS2076 #B
D18 SURGE ABSORBER ERZ-Cl0DK361 ADX-1864 QNHDK36 1AN
D20 DIODE, SILICON 1S2076 QDSSZ$76#B
D21
D22 DIODE, SILICON 1S2076 QDSS2076 #B
D23 DIODE, SILICON ERA81-004 ADX-1859 QDS81004X2
D24 SURGE ABSORBER ERZ-C10K220 250A ADX-1863 QNDDK220AN
D27 SURGE ABSORBER SNR-7D18L ADX-1862 QNB7D18LAD
D28 DIODE, SILICON 1S2076 QDSS2076 #B
D29 DIODE, SILICON 1S2076 QDSS2076 #B




Ref. No. | Description RS Part No. | Mfr’s Part No.
INTEGRATED CIRCUITS
M1 I.C.,HI-SPEED C-MOS,OR GATE,TC40H373P AMX-5820 QQ040373AT
M2 I.C.,HI-SPEED C-MOS,BUFFER,TC40H245P AMX-5818 QQ040245AT
M3 I.C.,HI-SPEED C-MOS,DECODER,TC40H138P AMX-5813 QQ040138AT
M4 I.C.,HI-SPEED C-MOS,DECODER,TC40H138P AMX-5813 QQ040138AT
M5 I.C.,HI-SPEED C-MOS,DECODER,TC40H139P AMX-5814 QQ040139AT
*M6 ASSEMBLY, RAM PACKAGE I.C. TC5518BF X 4| AMX-5799 QQHX1001A6
*M7 OR HM6117LFP-4 X 4 QQHX1002A6
*M8
*M9
M1l2 I.C.,C-MOS,MASKED ROM,LH535618 AMX-5821 QQ05356183
M13 I.C.,HI-SPEED C-MOS,OR GATE,TC40H032P AMX-5812 QQ040032AT
Ml4 I.C.,HI-SPEED C-MOS,FLIP FLOP,TC40H175P| AMX-5816 QQ040175AT
M15 I.C.,HI-SPEED C-MOS,BUFFER,TC40H244P AMX-5817 QQ040244AT
M1l6 I.C.,HI-SPEED C-MOS,DECODER,TC40H138P AMX-5813 QQ040138AT
M17 I.C.,HI-SPEED C-MOS,NAND GATE, TC40HO00P| AMX-5810 QQ040000AT
M18 I.C.,C-MOS,TIMER,D1990AC AMX-5801 QQ001990BA
M19 I.C.,C-MOS,CPU,MSM80C85ARS AMX-5806 QQ008085A5
M20 I.C.,HI-SPEED C-MOS,BUFFER,TC40H367P AMX-5819 QQ040367AT
M21 I.C.,HI-SPEED C-MOS,BUFFER,TC40H244P AMX-5817 QQ040244AT
M22 I.C.,C-MOS,UART,D3-6402-9 AMX-5805 0000640227
M23 I.C.,HI-SPEED C-MOS,BUFFER,TC40H244P AMX-5817 QQ040244AT
M24 I.C.,HI-SPEED C-MOS,OR GATE,TC40H032P AMX-5812 QQ040032AT
M25 I.C.,C-MOS,PI/0,MSM81C55RS AMX-5807 QQ008155A5
M26 I.C.,HI-SPEED C-MOS,NOR GATE,TC40H002P |AMX-5811 QQ040002AT
M27 I.C.,C-MOS,NAND GATE,MN4011B OR AMX-5802 QQ004011AN
M27. |[I.C.,C-MOS,NAND GATE,D4011C QQ004011AA
M28 I.C.,C-MOS,D-FLIP FLOP,MN4013B OR AMX-5804 QQ004013AN
M28 I.C.,C-MOS,D-FLIP FLOP,D4013C QQ004013AA
M29 I.C.,BIPOLAR,OP AMP,TLO064CN AMX-5800 QOM00064AU
M30 I.C.,BIPOLAR,OP AMP,TL064CN AMX-5800 QQM00064AU
M31 I.C.,C-MOS,MODEM,MC14412VP AMX-5808 0Q014412AM
M32 I.C.,HI-SPEED C-MOS,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>