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1, Scope

The PC-1600 has been designed with the following versatile

features:

1. The most of PC-1600 BASIC software and the PC-1500
hardware options are compatible with the PC-1600,

2. Advanced technology gives the PC-1600 new features
not available on the PC-1500,

1-1. Compatibility with the PC-1500 BASIC
simulation mode

For compatibility with succeeding models, most of soft-
ware created in BASIC for the PC-1500 can also run on the
PC-1600.

(a) For display in the simulation mode, a single line on the
bottom of the display rows is subject for execution.

In the simulation mode, the same character codes of
the PC-1500 are used.

The PC-1600 must work with a variety of PC-1600
software programs that include an option control-
ling system, and the PC-1600 system bus signals are
upper grade compatible with the PC-1500 system bus.
{Consideration is given for the use of the CE-150, 158,
and 162E.)

Tha slot signals are also upper grade compatibla; this
allows the use of the PC-1600 memory module on
the PC-1600.

(b}

{c)

{d)

2, Specifications

® Model name: PC-1600
® Keyboard layout:

PC—1600
{Memory modules usable: CE-151, 155, 159, and 161.)
The CE-160 does not meet the upper grade com-
patibility tast for software that uses the REM-1 because
of a functional restriction on the PC-1600 optional
printer CE-1800P, since the CE-150 has two data
recorder remote control terminals (REM-0 and REM-1).

1-2. Implementation of functions that were not
feasible with the PC-1500
(a) Adoption of a 26-digit by 4-line alphanumeric LCD

(b)

(c)
(d)

(e)
{f)

()

unit.

Operaticn speed of the PC-1600 is approx. 2.6 times
faster than that of the PC-1500 as a resuit of using the
general purpose microprocessor (2-80) as the main
CPU.

Increased expansion module stot {(two slots).

Incregsed user memory area (11,834 Bytes user ares
out of 18K8 basic RAM area),

Implemantation of the EIA, conforming to the internal
RS-232C interface for communication.
Implementation of the system wake-up {modem phone
and timer started) and alarm functions.

Adoption of the analog input, bar code reader input,
and external keyboard input interface.

Use of the internal opticat fiber (S510] interface,
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{1) Alphabetic keys

{2) Small key

{3) Shift key

{4) Function keys

(5) On and Off key

{6) Clear key

(7) Made key

(8) Numeric and Arithmetic Operation keys
{9) Enter kay
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® Display unit:

FEM-LCD (LF-7204E)
Graphic display: 168 x 32 dots, 18 symbols
Charactar display: 286 digits x 4 lines

2
(45) 5876 59 L1 7 255 6.8 88 995 4 936 3.65 = 48 63 | 425 446), 3 ~
] — H @
1735 0s 826 201 07 06 N 4C
0.575 06 2675 244 0.8 244 15 -
BUSY SHIFT [§je-=%—~»+)  SMALL DEGRAD RUNPRO RESERVE DEF 100
0.58 \\__I66X82 Dots g
0.68_| 0.05
348 2
8
(=]
Teg
l _ . . . : =
e
Ralarance window trome 101 x 28 4—R 0.5 / 5 E? A
Retferencs lim 7~ (6)
90.43 1128593

Note 1 unlt: mm

Calculation capacity:

10 digits (mantissa) + 2 digits (index)

Calculation method:

Formula based (with priority discrimination feature)
Programming language:

BASIC (PC-1600 upper grade compatible}

{nternal system configuration:

Main CPU:

- SC7862 (CMOS, Z-80 compatible, 3.58MHz basic clock)

LH5803 (CMOS, B-bit microprocessor, 2.6MHz basic
clock)

Sub CPU:

LUGB7813P (CMOS, 4-bit microprocessor, 307.2KH:z
basic clock)

ROM:

96KB (BASIC interpreter) — (80KB for the Z2-80 and
16K B for the LH-5803)

RAM:

- 18K8 ({user area: 11,834 bytes), incremental up to

80KB.

Basic calculation functions:

Basic calculation:

Four rules of math,

Scientific calculation:

Trigonametrie function, inverse trigonomertric function,
logarithm, exponential, angular conversion, pawer raising,
square root, Integral, absalute value, signum, circle ratio,
Edit functions:

Horizontal cursor movement control (P, 4, CTRL +
character key)

Insertion (INS), deletion (DEL, CTRL + character key)
Line up and down (4, 1)

Fig. 1

@ |nterrupts:
Timer interrupt, RS-232C interface interrupt, analog
input interrupt, function key interrupt ~l

® |nterfaces:
RS-232C interface, optical SIO interface, analog signal
input interface

® Other functions:
Weak battery detection, timer function, automatic
power-on {by the internal timer), power-on from the
telephone line (to the RS-232C interface via the modem
phone), automatic power-off

® NMemaory protection: ﬂ
Battery backup (program, data and reserve memory con-
tents are saved upon power-off, and the backup battery
of the AC adaptor in use)

® Qperating temperature:
0° 10 40°C

® Power supply 6V ... (DC):
SUM-3 x 4 [AA) (x4)
AC adaptor option (EA-160) (accessory of the CE-
1600P optional printer)

@ Battery powar retention time (AA}:
About 25 hours with SUM-3 in use; 10 minutes of
aperation or program execution and 50 minutes of data
on display per hour under the operating temperature of
20°C.

® |t may vary depending on the kind of battery and use,

® Power consumption: ~
0.48W

® Physical dimensions:
195mm (W) x B8mm (D} x 25.5mm (H)

® Weight:
37564 (including batteries})
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® Accessories:
Soft case, template (x 1), SUM-3 batteries (AA) (x 4),
instruction manual, BASIC tfanguage manual, name

label

3. System configuration

&

CE-16D0P Printer with Cagsette Interface

l-e— 1

/’, ya
—==(]) | paralie] Printer | —
CE-152 —
Catsatie Ravorder
S— )
CE-1600F Fioppy Disk Drive
—_—

CE-Y62E Pasallet and

Cassette Interface Unit
CE-16SOF

Floppy Disk

[cm]

CE-158 Serial and
Parallel Interface Unit
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CE-150 Printer with Cassette Interface

CE-515P Printes ! Z
CE-S16P Printer C—
CE-1601L
Agoustic Coupler mo-n Cable
or Direct Modem
CE-1602L
MZ-5500, MZ-$600 [ ) Cable
Personal Compinen
—_—— CE-1603L
PC-5000 Portahle Computer
CE-158 Seria) and oQ-m pumc |- 2.
___Parsliciinterface Uny | CE-1604L
PL-7000 Personal Computer | _f ) Cable
18M Personal Computer

NOTE: The PC-1600 option [CE-1600P) cannot be used
in conjunction with the PC-1500 option (CE-150,

CE-158, CE-162),

/
7
7
/ CE-152
7 Cagserte Reworder

CE-S516L
Cable
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4, PC-1600 block diagram

OCw: Em—An<w

NHOrw -—0rw

o—-wn

ONLBN-O0I

HD81203 (S})

LCD

C. DRIVER Lco

HD61102 T HDB1102 L H-5803
LCD S. DRIVE LCD S. DRIVE MAIN CPU
y SC7852
LR38041
ATE ARRAY 32kBROM [ | 8xBRAM MAIN CPU
G x3 J x 2 1
I— L
TCBE76F LUB?7813P
UART sSuB-CPUL RESET
ON |
KEYBOARD
BX7269W
CONVERT ANALOG IN
3.58MH2
CGC
| MAIN CPU 2
2-80 BUS [+ 280 LH (/F fe—af LH5803
| Memaory
LH-5810 nterruet 1/0O controi
compatible control control

Keyboard Timar Main unit RAM UART
Buzzer R$232C SLOT!  gpc
Casserte System bus SLOT2 '

Main unit ROM

Main CPU internal block diagram

Fig. 2
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4.1. Relation of the main CPU-1 to the main
CPU-2

Since two CPUs are linked together, the bus line of one
CPU is on the sytem bus; the other CPU bus is kept in the
floating state.

Shown in the following table are the bus signals of the two
CPUs in connection.

SC7862 signal name 2-80 signsl nsme LH BBO3 signal name
A15 ~ AO A15 ~ A0 A1B6 ~ AQ
087 ~ DBD D? ~ DO D7 ~ DO
Opposite polarity
MREQ o MEEG MEO
Opposite polerity
IORQ of TOR ME1
RD AD o0*
WR ‘WR R/W

* The OD output of the LH-5803 is connected to RD of
the SC7852 via the gate array (LR38041).

The operating CPU Is indicated by the ELH signat.

ELH = Low: LH-6803

ELH = High: Z-80

ASTIN

BB [ z80 LH5803 280 LH-5809

ASTO |

LHWAIT : 1
2-80 insiruction gﬁg‘{mum 33-";&1“), A

LR-5803 insrrucdon STA #AD3BH, A

Fig. 3

The following takes place when a reset is applied to the

$C7852 (RSTIN = Low).

@ ELH goes to high to indicate that the Z-80 is in
operation, At the same time, a reset Is applied to the
LH-5803. This allows the Z-80 to operate after the
comgpletion of the reset.

® With the following instruction, the Z-8Q hands down
the controt to the LH-5803.

QUT(38H), A -+ Ais don't care.

HALT

After the execution of the above instruction, the Z-80
bus is set in the floating state. At the same time, ELH
goes to low along with RSTO, and the reset is cleared
to the LH-5803 to start its operation.

® With the following instruction, the LH-6803 hands
down the contral to the 2-80,

STA #A038H

A wait is applied to the LH-5803 (LHWAIT=High) to
stop the operation of the LH-5803, When ELH goes to
high, the LH-5803 bus is set in the floating state, With
this, the Z-80 starts to operate.

@ In order that the 2-80 may hand down the control to
the LH-6803, the 2-80 stops after the operation as in
step 2 and the Z2-BO bus is set in the floating state.

PC—1600

Then, ELH goes to a low level so that the LH-5803 bus
is activated. LHWAIT now goes to low which causes
the LH-5803 to operate.

4.2, Sub CPU role

The sub CPU has the following roles.

(1) Main power-on and main power-off

@® When the system-off command Is received from the
main CPU, the system is turned off.

® The system is turned on when the system is switched

on by the key.

{2) Real timer

@® Similar to the PC-1500; month, day, hours, minutss,
and seconds are controlled by the PC-1600, though a
eap year Is not issued.

@ A single wake-up timer and two alarm timers {in-
cremented at every 0.5 second) are controlled.

(3) Weak battery detection

A weak battery condition is monitored by the A/D
converter function held by the sub CPU.

The lavel of the PC-1600 main power supply is checked.
Also, the level of the power supply to the PC-1600
option s checked.

When it drops below the given level, the symbol
is activated on the LCD. When the hardware-monitored
weaak battery signal is turned to high, the system is
then turned off,

®O

(4) Analog input
The level of the input signal received through the
PC-1600 analog input jack is A/D converted and
retumed to the main CPU.
Also, an external keyboard input through the same
jack may be read and returned to the main CPU,

(5) Click sound
A click sound feature Is supported by the PC-1600,
When a keyboard entry is sensed in the click generate
mode, the command is issued from the main CPU to
generate 8 click sound.

{6) Reset signal

Two reset signal input lines are supported, When a
signal is received on either line, a reset is applied to the
system for the prescribed time {30 milliseconds).
RESET switch on the back of the PC-1600

RESET switch on the back of the CE-1600P

®0

{7) System-on function with the Cl signal of the RS.232C
interface (checked at every 0.5 second)

(8) Timer signal output {1/64 sec.)

Ve
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4-3. Sub CPU operation
(Interfacing with the main CPU)

TC8576F (UART) LUB7813P {sub CPU)

DSTB > K1
BUSY Z10
ACK Z9
DATAS
> RI3~R00
DAT
[r="o======" 1

~DD . ,
f?m bus) o————1 Buffer | R33~R20
)

'
I
1
10RP :
i
1

(from SC7852}

Contsined ia the LR38041 gate array

Fig. 4

Signals interfaced with the main CPU are Kl, 210, 29
R13~R00, and R33~R20,

’

mg~poo X

KI
210
28
R33~R20 X Return data
I0RP u
The following shows signal timings.
N
Ready
Y

L Send command

Send command strobe ‘

Before the Z2-80 CPU sends a command to the sub
CPU, the sub CPU is asked if it is ready to receive the
command. ¥ it is not, the Z2-80 waits until the sub
CPU becomes ready.

The 2-80 assumes the sub CPU to be ready if the

BUSY input of the UART is high,

Next, 8-bit command data are sent to the sub CPU.

The 2-80 sends the data on the DATA1~DATABS port

of the UART, which are received by the sub CPU

through R13~R00. Unless ACK is returned within one
second, the 2-80 proceeds to the next processing.

The Z-80 sends a pulse signal on DSTB of the UART in

order- to inform the sub CPU a command request,

which the sub CPU receives of through the K1 line.

With the K| line of the sub CPU high, an interrupt

is sent to the sub CPU, and the command is processed

in the Interrupt service routine.

One of the following reguests may be made depending

on the command Issued from the Z-80.

{i) A request for return data

(ii) A request not o return data

The sub CPU then interprets the above to proceed to

the next step.

(i) A pulse signal is sent on Z9 after sending the
return data on R33~R20, to indicate completion
of the command execution.

(ii) A pulse signal is sent on Z9 to indicate receipt
of the command.

In either case, the Z2-80 waits for a high pulse signal

state on Z9.

The high state received on Z9 is then input to the

ACK line of the UART and latched internally. The

2-80 checks the latch if it is okay.

When the Z2-80 accesses 33H of 1/O to request the

return data, it forces IORP to low so that the LR38041

gate array internal buffer is opened to send the return
data {(R33~R20) on the Z-80 bus D7~DO.
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5. Memory mapping
5-1. Memory map as seen from the 2-80 (SC7852)
v 0000H
PC-1600
ROM
(CS001)
4000H :
PC-1800 pC-1600 | CE-1800P | CE-1600P
Slot 2 ROM ROM ROM
52 X {Printer) {Fioppy
ROM {c) (Cs24) disk)
CS001) ' Cassette
8000H L
PC-1600
Slot 1 Slot 1 Slot 2 Slor 2
S1 S1 §2 S2
(A) (B) (€ (D) ROM
CS24) (CS123)
COO0OH
PC-1600
- (RAM3)
FFFFH
' : : : : ! : +— l
I Banko Bank 1 Bank 2 Bank 3 Bank 4 Bank 5 Bank 6 8ank 7 l
The memory space directly accessible by the Z-80 is 64K B, Table-2
however, the memory space is expanded to 320KB for the PO I——— S e t/o
. . n g ess LT A
: PC-1600 by means of bank selection. Bank selection is done No. oace A dress 1M PT| PU| S,
..b according to the contents of the Z-Bp [/F address 31H. b7 68| b5| b4 63]62] 1] 60
When the Z-80 accesses a space in O00H~3FFFH, bank 0 | 00OOH~3FFEH ol afs]e]=|s|=]=] «| | 0
0 or bank 1 is selected depending on the status in Dit 1 ' sl e o s]e]s]e[] =] «|
0 (b0} of the 1/O address 31H., s [ sooon—rrern T+ T=Tolalal =T a1 a1 o
If b0 = 0, bank 0 > PVOUT: 0
If bG =1, bank 1 = PVOUT: 1 1 t ofel«}-]ojOl3] O] O 1
PVOUT (SC7852 output) is used to represent the chosen 2 ? o] el ye]o]1|o]s| O] 1] O
bank (0 or 1). PVOUT is 0 when bank 0 is selected. It is 3 ¢ aje|eys]|ofl1la]el o] 1|
1.whenbank1|sselected. ‘ c N T Telol ol oo
6 Similarly, when the Z-80 accesses a space in 4000H ~ " " 5
1 7FFFH, bank 0 ~ bank 7 is selected depending on the Tl Il el ryog
status in the bits, b3 ~ b1. PVOUT, PU, and PT are used 6 ' el 2012 ]O
to represent bank O thru bank 7. 7 t abolofeafafaft]s] 1| 1]
The PVOUT, PU, and PT conform to the 1/O address 31H o | 8000H~BFFEH | «|0|o0|o]e]s]e|s]l 0| 0] 0
end the space accessed by the 2-80, 1 t «|olo|1|s|s|a]s| O] O] 1
It is possible to sense the status of the I/O address 31H.
2 t s|lo{1]o|s|e|=]|=| 0|1 ]oO
3 1 slo{1[1]els]e]al o] 1]
c 1 s|l1|0|o|s|e]=]s|1]0O]O
[} 1 a|l 1[0 1] n]s]e]e 1 [v] 1
6 t el1f1]|o|efs|s]e]1]1]0O
7 ) aft]1f{1|{ajafafef 1|10
0 | COOOH~FFFFH |O0fa]e|s]|s|oja|a|l | |0
1 t t]e|a)o]|a|a|s|a]| o . 1
v'. *: DON'T CARE
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5-2, Chip select signal

(1

)

(3)

(4)

CS001
This signal must be low to access the memory space in
0000H~7FFFH of bank 0. The signal is also an input
to the CS line of the ROM,
Cs123
This signal must be low to access the memory space
of 8000H~BFFFH of bank 6. The remaining 16KB
area of the second half is for the LH-5803 control
ROM. This signal is also an input to the CS line of
the ROM.
The ROM (84KB) selected by CSOOT or CS123 is
cleared when a high signal is given to the INH line
which is connected to the system bus and slot (pulled
down to low within the main unit).
Cs23
This signal must be low to access any one of the 16KB
spaces.
(a) For accessing of benk 3 of the memory space in

4000H ~ 7FFFH.

® CS524 is an input to the CS line of 258K bits

ROM.
® A15 is connected to OE of the ROM,
® This 16KB space is further banked by another
port signal to compose a 32KB area.

RAM3

This signal must be high to access the memory space
in COOOH~FFFFH of bank 0. This signal is connected
to CE2 of the two BKB RAMs. A13 is used to
determine which RAM is to be selected.

5-3. Memory map as seen from the LH-5803

8K8 RAM CE1 input Memory space chosan

Al13 COOOH~DFFFH

A13A linverted At3 gate array output)

EQOOH~FFFFH

{6)

(6)

RAM?2

Memory select signal for the memory slot 1 (S1).

This signal must be low to access the memory space in
8000R~BFFFH of either bank O or bank 1.

1.

RAM1

Memory select signal for the memory slot 2 (82).

This signal must be low to access the memory space
in 8000H~BF FFH of either bank 2 or bank 3.

It Is possible by means of software to copy 16KB
of memory space in BODOH~BFFFH onto 16KB
of memory space in 4000H~7FFFH of bank 1. (This
area is reserved for the application module which is
expected to be made availabel soon,)

0000H
S1 Y] S2
RAM RAM2 RAM1 RAM1 Ccs24
4000H
RAM
16KB
RAM3
8000H
CE-150 | CE-168
PVOUT =0| PVOUT=1
CO0OH
ROM
16KB
CS123)
FFFFH
| ) ¢ ) t ) { ! [
Bank 0 8ank 1 Bank 2 Bank 3 Bank 4 Bank S Bank 8 Bank 7 ‘
—8—




(1} The memory space in 0000H~3FFFH is the same as
the memory space in B000H~BFFFH of the Z2-80. The
method of accessing Is also the same,

{2) The memory space in 8000H~FFFFH is the same as
that in the PC-1500. The PV signal of the LH-5803
is used to select the bank for 8000H~BFFFH. {The
PV signal of the LH-5803 is directly sent by PVOUT
of the SC7852.)

5-4, 1/O mapping

The /0 space of the Z-80 consists of 256 bytes in 00H~

FFH.
00H Use prohibited.
OFH
10H Port corresponding to LH-5810 (LH-5811) cantained
1FH In the SC7862 {not synchronlzed with pOS).
20H TCB576F UART selectlon
27K
28H S2 {slot 2)
2FH
30H SC7862 Internal LSt control register port
3FH
40H System reserve \
4FH
BOH HDE81202 lIC2), lIC3)
56H HOD61202 (IC3)
5BH HD61202 (IC2)
System reserve
60H $2 (slot 2)
6FH
78H CE-1800F
7FH
BOH CE-1800P
83H
84H
F8H

PC—1800

| | o |
- 30H #AO030H 1OR MOD 10W MOD
31H #A031H | (OR MAP I0W MAP
32H #A032H | IORINT (OW PRI
33H #AO033H | IORP IOW COF
34H #A024H 10R LHMSK 10W LHMSK
36H # AQ35H 10R ZMSK OW ZMSK
38H #AO038H 10R ADRS 10W CL1
37H #A037H IOR KB IOW CGC
CGC register write
38H #A03BH JOW STP
39H #AD3gH IOW VCT
3AH #M03AH IOW KA Not used
3BH #A03BH 10W KS Not used
\ 3CH #A03CH IOWSLT
‘| 3DH #AO3DH | —>=___ [ 10WC/D
‘\ 3EH #AO3EH
3FH #A03FH
NOTES:
# (Rreg): Indicates the contents of the memory {ME1
accassed) which are implied by the LH-5803
CPU internal register (R register).
[__1: \Vacancy in the Z-80 I/O map which is not used

at present.
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{iii) VEE
VEE is supplied when the system s turned on.

(iv) vDD
VDD is supplied when the PRIME output is at &

6. Power supply

6-1. Kinds of powsr supplies

6-2. Power generation method

The following power supply sources are used to generate
the above power requirements.

(1) Internal dry battery cells (x 4)

(2) Through the AC adaptor

(3) Supplied through the VgaT of the system bus

A high voltage supply level is used by the PC-1600.

(i) VGG

A voltage of about 4.7V Is normally supplied
from the above source. The voltage drops when
the level of power supply decreases.

vce

VGG is supplied through this line, when BFO is at
a low level or ACL s at a high level.

VCC is not supplied when the system is off,

(i)

owe Voltage high level with the system on.
(el r O .
supply range Desception
VGG | 40 ~4.7V | e Logic driving power which is on white
the system Is not operating. Power is 6-3. System-on/systeam-off
supplied to the chips that need protec-
tion. The on/off state of the system is controlled by the LU
(1) RAM16KB 67813P. The on/off state of the system is seen on the
Memory protection BFO output. When BFO is low, the system is on and
{2) LUS7813P VCC and VEE are available. When the system is off, no
Real-time timer and wake-up timer power is supplied except VGG,
protection
(3) HD6 1102 s H
Display data protection which Is (1) System-o .to system-on
required to activate the display at There are five ways,
power-on after auto power-off. (i) Use of the BREAK/ON key
13) LR28041 {il) By means of the wake-up function
To maiatain the signal level of such as Possible to disable with mask
the memary select signal at a8 non- {iii) By means of the RS-232C interfacing Cl signal
active leval. (iv) Use of the ALL RESET switch {ACL signal)
vee | 40~49v | o Losic drivi hich s shut off located on the back of the PC-1600
O~ 4, gic driving power whicn 1§ i [} .
when the systam Is turned off. Power is {v) By means of the r‘aset input frorr.m th CE-1600P
supplled to the chips that do not need Normally, the system is turned off with (i),
protection when thg system is off. (2) Systemr-on to system-off
(1) ROM There are two ways.
266 Kbit {i) By means of the Z-80 command
{2)CPU (i} By means of the weak battery detect signal {Q3}
SC7862, LHE803
(3) HD61203(S}
i hi .
LCD common driver chip 7. System operation
(4) TCBB76F
UARTLSI 7-1. System-off operation
VEE | Approx. o For creation of a low voltage 10 the
—8.6V LCD drlve voltage and the RS-232C LSls operated by VGG, except for the LUB7813P, are
Interfece signals. assigned to protect their contents.
| For the LUB7813P, the real timer needs to be revised when
VDD | Approx o For creation of 8 high voltege to tha . . .
B.OV RS-232C Interface signals. This voltage, the syste‘m is off..So, an interrupt is sent to the,.LU57Bl3PI
hawever, Is supplied when PRIME ls at by the internal timer every 0.5 second to revise the rea
o high leve} (RS-232C is chosen) and timer., When seconds are carried to a minutg, the time is
shut off when PRIME is a iow level, verified with the wake-up timer and the alarm time. There-

fore, a system clock (163.8KHz or 307.2KHz} is issued on
FOUT of the LUS7813P every 0.5 second.

The system starts to rise when Q1 of the Cl connected
subcontroller remains high for more than the predster-
mined time; the system wake-up is also possible by the Cl
input of the RS-232C interface which is input at 0.5
second intervals,

But, if the system is forced off because of a weak battery
condition {Q3 input at high), the 0.5 secand interval timer
interrupt is not activated even if the weak battery con-
dition is cleared,
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with the wakeup time, If it coincides, the system
is turned on.

{f the wake-up timer is set to turn on the system
with the RS-232C interface Cl input, the system
is turned on with the Input of the Cl signal as it
has been monitored,

If the weak battery signal Q3 goes high when the
system Is off, the system down is established,

System-off (down) in the

Q3 stete Normal system-off

(b)

A timer interrupt is issued
every 0.5 second to revise the
resl-time timer.

1 | The real-timeo timer is not
revised.

FOUT Is [ssued avery 0.5
second.

2 | FOUT is not Issued.

The system can be turned on
by ons of the following
operations.
(D Depression of the
BREAK/ON key
@ Depression of the ALL
RESET SWITCH located on

3 | The system can be rwrned

on by one af the following

operations afier clearing the

wesk battery condltlon.

(D) Depression of the
BREAK/ON key

@ Depression of the ALL

7-2. System-on operation

The figure below shows the timing sequence when the
system is turned on by the BREAK/ON key.

RESET switch located the back of the PC-1600 vee |
on the back of the (® Depression of the RESET — prammmm e
PC-1600 switch located on the beck ORENK om)
of the CE-1800P 213 |
@ When the wake-up time KH |
meets the real time as 50+ RSTIN ;_=30m‘—_l
programmed by the : —F |
WAKES$(0) statement P3 - 8FO | :
(® When the R5-232C interface P1-SLCB L
Cl Input is set high by the £2 = SLCT . E
WAKES(1) statement 215 = RSTE ... Perlpheral rasat j“'_‘_ Ve
R t LA
The figure below shows the timings when the system turns B anty L Sysem-:  ZEOresacien
off. o :
212 |
4 Probibit sending KCI Taput
10 BSR of T8576F
PRIME S10 interface selectad
cec-sgeme o SEEAL JUunr
MREG : max 10~ JLILJUULNLN
‘A
. 2-80 sters
ECH ... :
p1-3LCB | ASTO e '
PO = RSTIN | VDD - omme e e e e e : ________________
216 ~ Z0, R33 ~ A20 yeg T 3 :
« max,
CLK * 3.56MHz TN - e e CKOt=217KMy) _—Ff_'l"m Lt
€K0 = 21 7KHz N
ELH
00
rout  MNMNNNNTNNVUVALMN n @ When the BREAK/ON key is pushed while the system
= 0.5 10— is off, tha ON input of the LR38041 converts to low.
XM

As 213 is low, KH goes high.

When KH goes high, the subcontroller starts to operate
assuming the start of the system, First, P3 is set low,
P2 low, P1 high, and PO low. Now, VCC is activated
because P3 and BFO are low, and the system reset

@ When the subcontroller receives the system-off com-
mand from the main CPU, it confirms that both

Q0 and KH are at a low Jevel. Then, P2 and SLCT

are forced to low to disable the memory selection. If

KH is at high, the control proceeds to the system in

sequence.

Then, P3 and BFO are set to high to turn off the

system power supply. With this, all inputs and outputs

of the SC7852 and LH-B803 are twurned to a low or

high impedancae,

The subcontroller goes into the standby mode, but

the real-timer issues a timer interrupt ever 0.5 second,

second.

{a) If the wake-up timer has been set, the time on
the real-timer is checked for whather it coincides

® © @

@

Is applied with low PO and RSTIN states. The memory
and 1/0 selections are prohibited in low P2 and SLCT
states.

Low PO and RSTIN states are issued for 30 milli-
seconds.

The Z15 peripheral reset output is issued for 1 mijl-
lisecond to reset peripherals.

First, P2 and SLCT are set to high 1o select memory
and 1/0, then the systern reset is cleared,

In order to supply stable clocking to the 2-80, it takes
about 0.3 millisscond before supplying the system
clock.



PC—1600

After the system reset has been cleared, the 2-80 starts

operation within 10 microseconds and the Z-80 begins

to read the contents of the address O000H. (MREQ

issued)

Now, the 2-80 starts to supply clock pulse to the

HDB1203 LCD driver (217KH2 on the CKO) to

activate the LCD.

® The LCD voltage VEE is activated at the same time
the system is turned on,

® Supply voltage VDD on the RS-232C high level side
will be issued only when PRIM is at a high state.
But, VDD is not supplied during power-on because
PRIM is at a low level then.

® A high ELH state indicates that the Z-80 is started
at the time of system reset. The LH-5803 stays
reset {(RSTO=High).

7-3. Reset operation

7-3-1. Reset by the ALL RESET switch on the back of the
PC-1600

When the ALL RESET switch is pressed, it causes the

subcontroller input ACL to go high. With this, the sub-

controlier takes the following action by means of the

hardware.

{1) All input and output lines, including P3 ~ PO, are
set in the input mode.

vee
P3 = BFO '

P2 « SLCT — 1 : |
£1=SLCH : : |

e !

PO = RSTIN ‘ :

Switeh
RESET SW S l
ACL-60347C ‘
ACL-LUB7813P ¥ ;

~ P3 ~ PO — The same state o3 system-on
In tha input mode
(B0 mioroseconds)

® Regardless whether the system is turned on or off,
P3~PO are set in the input mode and are kept in the
floating condition while the reset is applied to the
subcontroller.
P3 is pulled up with the resistor,
P2 is pulled down with the resistor.
P1 is pulled up with the resistor.
PO is pulled down with the resistor.
While P2~P0 are pulled down towards the non-active
direction, P3 is putled up towards the system-off, So,
the system's power supply is turned off in those states.
However, the power is supplied to the system while the
RESET switch is in depression,

7-3-2. Reset by the RESET switch on the back of the
CE-1600P

When the RESET switch on the back of the CE-1600P
is pressed, KL and 216 of the subcontroller go high. When

\\“>

this pulse width continues for more than 300 micro-
seconds, the subcontroller proceeds in the same way as
the system power-on procedure so that a reset is applied
1o the system,

7-3-3. Difference from ALL RESET

The subcontroller interrogates the state of the BREAK/ON
key at 7-3-1 and 7-3-2 above in the following manner.

(1) If the BREAK/ON key is depressed, the all reset is
assumed and all internals are intialized.

If the BREAK/ON key is not depressed, the reset is
assumed — the procedure to turn the system on from
the systemn-off state. The internals are not initialized
in this case.

It is possible to return reset from al} reset by a request
from the main CPU, the Z-80 asks the subcontroller
for the cause when the reset is applied. Processing
differs depending on the cause.

In the case of all reset .., Clears all memory contents.

In the case of reset ... Retains all memory contents.

{2)

7-4, LCD block
7-4-1. General

The LCD is 1/64 duty and consists of 156 x 32 dots and
has 16 symbols.

Y64 (I

(1V)

X 49~ X84

X1~ %32 ——=2> 1] tun {1

f

=> [C— X33 ~X64

Yi~Y6a Y1~Y28

Y1~Y84 (IC3)

Y1~Y64 (IC2)

The 32 vertical dots comprise the following:

{1} X1~X32 of the 1C2 LCD driver outputs take care of
64 dots from the left.

(2) X1~X32 of the 1C3 LCD driver outputs take care of
85~128 dots.

(3) X33~X64 of the IC2 LCD driver outputs take care of
129~156 dots in conjunction with Y1~Y28.

(4) X49~X64 take care of 16 symbol dots in conjunction
with |C3 Y64,

74-2. Operation

(1) The LCD driving basic clock {217KHz) supplied from

CKO of-the SC7852 is connected to the LCD common
driver. Without this signal, the LCD will burn out when
a DC voltage is applied to the LCD.
This signal is issued only during the system-on time
which appears immediately after the clearing of the
reset. As It is In a low state during the reset, a DC
voltage is added to the LCD during that period.

M

a
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{2) The HD81202 LCD driver is for ths 6800 series; the
timing clock E required for this interface is sent from
the SC7852,

The clock E goes high when the Z-BO accesses 40H~
BFH of 1/0. (It has a half clock delay against IORQ
and its pulse width is 540 nanoseconds.)

But, the HD61102 will not be selected unless all three
chip select lines (CS1, €S2, CS3) are enabled. Two
HD61102s have the following address inputs as shown
in the next table,

HD61102 {IC2) HO61102 (IC3)
CST A2 A3
2 Ab A5
CS3 A4 A4
Selectsd 1/O space BOH ~ B3H 60H ~ 53H
B8H ~ 6BH 64H ~ 67H

(38) For the LCD drive voltage, VCC—VEE are divided by
a resistor to obtsin the LCD drive voltages, V1~V6
and VEE.

VEE s derived from the power supply hybrid 1C
50347C.

vee » Vi (HD61208(S),HD61102)
(4~4.1V) g
Vs (HD61203)
R2
Vs {HD61102)
RS
Vs (HD61203 )
R4
Vs (HDS61102)
RS
Vs (HDB81208(S),HDB1102)
VR
VEE»—+ » VEp (HD#61203(S),HD61102"

= —~8.5V)

7-5. Keyboard block
75-1. Key scan timings

Keyboard key scan is done by a Z-80 interrupt with a 1/64
second timer interrupt (subcontroller output INT4).

7-5-2. Method of scanning

Nine kay strobe signals are obtained through PA7~PAD and

PB6 of the SC7862 I/0 port.

Key scan is done in the following ways:

@ Only the strobe signal of the Y row to be scanned is set
low with other strobe signals set for the input mode.

® To scan another strobe row after the current strobing
row, a high signal Is issued to that strobing row first,

PC—1600

then set in the Input mode. So, a low signal is issued to
PA7 ~ PAO and PB6 at every 1/64 second to dliscri-
minate a key depression. In this instance, a low signal
is sent to all strobe lines to sense a key depression.
When a key dapression is sensed, that particular key is
distinguished after sending a strobe to each line,

As the key Input appears on KIN7~KING of the
SC7862, a row of tha keys in a low state is judged to be
the row at which the key entry occurred, Since input
not having a key entry is internally pulled up in the
LSI, itis in a high level,

7-6. Buzzer block
7-6-1. General

These two lines activate the buzzer.
® PC6 output of the SC7862
® Subcontroller F output

7-6-2, Description

As the buzzer is sandwiched between two lines, oscillation
from either line causes the buzzer to activate. Consumption
current is 3 MA, maximum,

{Conditions: input voltage = 4.5Vp-p square wave, input
frequ-ency =4.1KHz)

PCS—*—@—‘_F

{1) PC8
The following three signal sources are connected to this
line,
® PB2... Cassette playback signal
® PC7... Cassette recording signal and beep by a
BEEP statement
® SDO ..... Recording signai by the CE-150 or CE-

162E

But, when the beep is turned off, sound is not
generated no matter what the above signals may be.
The above three signal Jines are normally high.

(2) F
The following three signal sources are connected to this
line. .

@ Click ....In the click mode, a click is generated

each time a key is pushed,

(® Sound generated upon wake-up.,

Sound generated before issuing an alarm message.

Normally, these three lines are low,

7-7. RS-232C interface and S10 interface

The following serial interfaces are provided for the PC-
1600.

(1) RS-232C interface (COM1:)

(2) SlOinterface (COM2:)

It incorporates the UART TCB5786T as the hardware.

While the PC-1800 has two interfaces with single supported
channel, only one interface can be active at one time, The
OPEN or SETDEV stateament Is used to selectivaly activate
the channel and the PRIME signal isused to activate the
hardware.



~ S10O interface

At the same time the RS-232C interface is selected with a
high PRIME state, VDD is supplied from the high side of
the RS-232C interface.

The SIO interface Is selected with a low PRIME state and
VDD is turned off. During the system on and reset, PRIME

RS-232C Interface

Is at low.
PRIME —
sof to) [}
RDF (1) [mn
TXD(O)== 7= mmm=i-emmmmmn - MM
RXD (1) - = = = === =nmemmemmmenn - [T
RTS (O) I
cTs (1) I -
co N
0S$A {1 | R
ci |
DTR () I
VDD === -sm s et e e e - |

TXDIUART) “””””

AXO {(UAAT) ||[|||||| LTI

®

When PRIME is at a low state, the RS-232C interface
outputs either in a high impedance or a low state {non-
active).

When PRIME is at a low state, the SIO interface I/O
signals, SDF and RDF, are in an opposite polarity with
the UART input/output signals, TXD and RXD. The
start bit s high and the stop bit is fow. So, both ara
in 8 low state when no data are sent or received {UART
TXD and RXD are at a high level).

When PRIME is at a high state, both SDF and RDF are
at a low level and non-active (stop bit).

When PRIME is at a high state, TXD and RXD of the
RS-232C interface are opposite in their polarity as are
those of TXD and RXD of the UART.

When PRIME goes high, VDD Is activated (RS-232C
interface high side voltage).

The RS-232C interface input/output signals—CTS,
DSR, CD, and Cl—are input to the UART (opposite
palarity), regardless of the state of PRIME (high or
low), .

7-7-1. RS-232C interface signal

Although signals of this interface conform to the EIA
standards, they are used for controls that differ in soms
ways from the RS-232C interface in general,

Output

{1) Input signals are received by the transistor and are
output through the open collector and pulled up
to VCC using a resistor, as shown in the hybrid
IC BX7269W. A diode Is inserted across the base and
emitter of the input which will bring the signal below A
the GND level (stop bit, etc.) and maka it assume to
be at the GND level. Therefore, the input signal is
converted in the hybrid IC to be handled as 8 logic
slgnal.

---Vee
GND L ™ o

(2) On the other hand, the output signal is output
through the circuit shown below (hybrid IC),

C1 (I50PF)
R4
¢y (2.TK)

j i
VEE C2 IFF)

@)

While the input level is CMOS compatible (0~4.7V},
the output is converted to the VDD~ VEE level.
The figure below illustrates this.

Vee
v
) aw—! | 4

Vop
Ve
Vb
GND

""""""""'"'f"V‘I‘HL

Vee

Vop

Vee a

Ve GND

VEE

(M When the input (a) is low (GND), the level (b} is below
GND and is assumed by the MN4584 to be at a ow
level.

The MN4584 IC is a Schmitt inverter to which VDD
and VEE is supplied. This IC has a hysteresis against
input.

o’ I

VTHL GND  VTRH VpD laput

‘r
VEE




In order to change from high to low, the input must
be above VTHH. On the other hand, for the output to
turn from low to high, the input must be below VTHL.
For the PC-1600, three resistors (R1, R2, R3) are
chosen to for maintain (b) level is in between VTHH
and VTHL under the normal state,

When the input (a8) changes from low to high, the signal
(b) is sent to the VDD side as a pulse above VTHH by
means of the capacitor C1 between VTHH and GND
as a normal level. As a result, the signal (¢) changes
from high to low.

On the other hand, when Input {a) changes from high to
low, the signal (b) is sent to the VEE side a5 a pulse

L. __e
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above VTHL by means of the capacitor C1 between
VTHL and GND. As a result, the signal (c) changes
from low to high.

A signal transition is latched on the output side using
the pulse by means of the capacitor and characteristics
of the Schmitt IC for conversion of a logic signal into
the RS-232C interface signal,

The role of the R4 output is to prevent the possible
destruction of the 1C4584 which may occur by an
accidental short In connection with the RS-232C inter-
face or the connection of outputs together.

The capacitor C2 is for increasing speed for conveying
a change in the MN4584,

8. Service precautions

Before servicing of the PC-1600, it is mandatory that you
release static power in your body by using the earth band.
(When removing the key PWB from the top cabinet, it is
recommended that you sscure the keytops and display
filter using cellopane tape.)

In order to open the cabinet, remove the RS-232C interface
connector cover, system bus connector cover, expansion
slot covers (1, 2), battery cover, batteries, and the ex-
pansion module.

Remove the five screws (see figure) and siowly lift the
bottom cabinet with cere so that you do not damage the
chips installed on the FPC PWB8.

Fig, 81

Now, you will see the signal levels. To get power by using
the AC adaptor or battery cells, connect the oscilloscope
probe to the negative side of the battery.

Fig. 8-2

8-1. Replacing the FPC PWB

1. With the connector PWB secured on the bottom cabinet,
pry the holder (A) at (A) using a flat tip screwdriver.
Next, remove the holder (B).

Bottom cabinat

Holder (B)

Fig, 8-3
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2. Remove the eleven screws (sae figure) and remove the
key PWB (with the FPC PWB) from the top cabinet,

Fig. 8-4

NOTE: Do not drop the rubber connector and rubber
spring sheet that are used to hold the soft key.
If the electrically conductive part of the rubber
connector were to be contaminated, it could
be a cause of a failure after the assembly of the
unit.

3. Generally, the FPC PWB should not be used again once

removed from the kay PWB because the soldered pattern
might separate from the board.

Since the key PWS8S Is bonded to the FPC PWB, to
remove, hold the shadowed partion at {A) with a double
tack tape and warm the area with a hair dryer; then
saparate this portion from the solder using a soldering
pencil,

—

QI 2aTTGTTNVYVTINI IV L DT2422UUVDOU2 A/

(A)

Fig. 8-5

NOTE: This job is required for the reuse of the key
PWB.

4. How to solder the FPC PWB with the key PWB

(1) Apply a thin layer of solder over the soldered portion 4
of the FPC PWB, !

(2) Cut away 1.5 to 2.0 millimeters of the tip of the FPC
PWB using a knife or scissors, in order to check
whether the solder melted at the exposed portion B)
of the key PWB will function when heating at (4).

(3) Remove the backing paper of the double tack tape
bonded on the back of the FPC and temporarily fit the
FPC PWB to the key PWB.

{4) Using a soldering pencil heated to 260° * 5°C and a
pair of tweezers, hold the FPC with the tweezers
because the FPC may separate when heated from
above. After removing the pencil, hold the FPC with
the tweezers for five seconds more.

1.6~2.0mm 1.6~2.0mm

e |

= L =
|"

FPC unit
[ ]
Key PWB ®
FPC unit ‘
Fig. 8-6

v |
A




8-2. Removing and installing the LS) and chip
components on the FPC PWB

(When a defective component is known without separating
i the FPC PW8 from the key PWB)
& (1) Removing the LSI
a, Connect the LS| soldering tip to the soldering pencil
(see figure}, set the surface temperature of the tool to
260°+5°C, and secure it on the vise installed on the
workbench,

-
= Workbench VI
> -~ ¥
If it is heated above the given temperature, it might
separate the circult pattern or the FPC PWB itself.
The soldering pencil Is held up to prevent solder, flux,
and gas from invading the back of the key PWB, where
i‘ the key contact pattern, the LCD rubber connector, is
mounted.
b. Evenly apply a proper amount of flux over the leads of
the LS|, and flll up the back side of the chip with solder.
-

.|
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c. Lift the PWB with your hand and carefully mount it
over the leads of the LSI. When the solder on the leads
melts after five to six seconds, remove the LSI from the
PWB using a tweezers [or a small flat tip serewdriver).

d. Clean away solder fragments remaining on the pattern
side of the LSI using a solder wick. Then, evenly apply a
thin layer of soldar over the surface,

e. Apply a small amount of solder to the leads of the new
LSI, and solder the leads with care. Press the mold of
the LSI with your finger tip while soldering the leads.

{2) How to remove and install the chip component
a. Melt both sides of the chip component using two
soldering pencils at the same time. Remove the com-
ponent quickly.

Soldering pencils

Chip component

b. After the removal of the chip component, clean the
pattern with a sotder wick.

¢. Salder one side of the new chip component, Lat it
cool for ten seconds; then solder the other side.
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8-3. List of tools

No. Parts name Parte code Price rank Use
1 Soldering pencil {FP} OCH~-MACH-FP1V BR 100~120V
{OCH—MACH—FPZV 8s 200~240V
2 Solder thermometer UKOGEDD24CS22 es For measurement of solder tip temperature
3 Solder wick UKOG-0127CSZ2 AT For absomption of sotder
4 Solder tip holder OCH-FPTIiPROLD AC FP solder tip holder
6 Solder tip OCHICTIP—-—1002 BB For chip replacement
6 Solder tip OCHiIiCTiP-1003 BB For chip replacement
7 Solder tip OCHICTIP-1004 8B For chip replacement
8 Solder tip OCHICTiIiP-—10065 BB For chip replacernent
g Salder tlp OCHICTIP-10086 88 For chip replacement
10 Solder tip OCHICTiP-—1010 BB Far chip replacemant
11 Solder tip OCHiCTiIiP—-—1011 B8 For chip relacement
12 Solder tip OCHICTiIP—-—1012 8B For chip replacement
13 Solder tip OCHICTIP—-1013 BB For chip replacement
14 Solder tip OCHiIiCTIP-1014 BB For ¢hip replacement
15 Solder tip OCHiIiCTIP~1020 AX For chip replacement
No. 5~9
{Flat package I1C type) Size of chip
1.6 A —— No. A B C D
8
I';_—_'L 6§ | 126 | 95| 126 | 9B
R1.6 T 6 | 166 | 126 | 155 | 12.6
O pC 7 | 163 | 133 | 163 | 130
b, 1 L6 8 | 17.0 | 140 [ 17.0 | 140
K X K 4.
No. 10~14 9 23.0 20.0 17.0 14.0
{Mini-flat package I1C typa) 10 6.0 5.0 _ _
' 1 8.0 | 100 - -
O A 12 70 | 125 - -
L‘ . 13 8.0 | 16.2 - -
; 14 9.0 18.0 - -
T
le—— B —»
No. 16 8-4. Measuring power consumption
) {Special type)
Supply power:
8.5 l ) EA-160
Or, 8,4VDC20.1V supplied through the adaptor jack.
Current:
8 18 OFF time: More than 200 microamperes must be
checked.
ON time: More than 30 milllamperes must be checked.

{(NEWO? :CHECK on the display}

Adaptor jack

EA-160

or
8.4vDCtoD.1v

PC-1600
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LS| block SPEC Actusl use Nots
SC7862 IDLE 3.3mA/4MHz 3.3mA/3,68MHz Dependent on $OS {1,3MHz2)
Operating 30mA/4MHz 26.8mA/3.68MHz
LH5803 HALT 8mA/3.8MHz 6.5mA/2.6MHz Not applied at this time.
Opersting 16mA/3.8MHz 10.3mA/2.6MHz
LUG7813P Standby 60uA - For timer only
Oparsating 5.OmA/500KHz 3.1mA/307KHz
LR38041 Standby 10uA -
Operating 10mA/4MHz 3.256mA/1.3MHz
HD61102 Standby 16uA -
Displaying 100:A “
Accessing BOOuA -
HD81203 1.0mA/600KHz 0.36mA/217KHz
TC8676F 10mA/10MHz 1.23mA/1,229MHz
$CE8976T0220 Standby 3uA -
Accessing {6mA/1MHz 6mA/400KHz
P-ROM Standby 10uA -
Accessing 8mA/1MHz 3.2mAJ400KHz
RAM Standby 1.0uA -
Accessing 10mA/S1MHz 4.0mA /400K Hz
Po wer supply OFF 100uA -
{1C regulator IC3)
ON 2.0mA -
Pawer supply Display 4.0mA -
{converter IC1)
S10 operation 28mA -
LCD bleeder 0.52mA -

Major component consumption power

8-5. Measurement check

The quartz meter must be used in this measurement test.

Tolerance: 11.5 second/day under ambijent tempera-

ture of 25°+5°C,

NOTE: Do not perform the measurement test in the early
morning as the internal temperature may differ
even [f the room temperature is within the re-
quired limits. The same is applicable to the quartz
meter,

8.6. Power-off test

Press the RESET switch on the back of the unit while
pressing the ON/BRK key and check for the following:
Power does not turn off within nine minutes (typical is
ten minutes).

But, the power turns off within eleven minutes.

8-7. Shock test

With the display digits activated, lift up the display side 45
degrees, then drop it on a desk top.
Then, check to see that there any changes in the display.

8-8. Weak battery detection circuit test

(1) Make sure that the machine operates normally with a
supply voltage of 7.0VDC*0.1V,

{2} Make sure that the alarm symbo) lights up with a
supply voitage of 6.0VDC£0.1V.

(3) Make sure that auto-power-off takes place when the
supply voltage Is 5.4VDC0.1V,
(This test must be conducted under the temperature of
25°+5°C or 79.2°+10°F )
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9. LS| pin deseriptions

S$C7862 (main CPU 1)
LH5803 {(main CPU 2)
LU57813P {sub CPU)
LR38041 (gate array)
TC8576F (UART)

9-1. Main CPU 2 (SC7852) pin description

Pin Active
No. Symbol In/Out level Funetion
9B~ KINO~KINY vln Low {1} Internally pulted up ta VCC by the resistor {200K ~ 5000K).
§00~2 {2) T input=Low (hormal mode) kayboard input.
A kay in the low Input line is pressed.
{3) T input = High (emulation mode),
Used for connection of the 2-80 ICE.
3 LHWAIT Out High Wait output to the LH-5803.

The signal goes high in one of the following:

{1) When the WAIT input is ot a high level.

(2) When the LH-5803 accasses **0*H or 8000H~FFFFH of the ME1 space, it goes
high for one cycle time 10 insert one wait.

{3) When the Z-80 is running with the LH-6803 at halt.

4 ¢0S In _rU_

LH-5803 basic clock (1.3MHz).
This clock is used for the sync signa! of the internal LH-5810 corresponding port end
generation of the LCD CLOCK {217KHz).

5 PT Out Memory bank signel.
6 PU Out Memory bank signasl.
7 PVOUT Out Memory bank signal.
8 PVIN 4ln LH-5803’s PV signal input.
As PV is kept in the floating state when the 2-80 Is operating, it is internally pulled
down by the resistor.
] WR In/Out Low {1) When the Z-BO is in aperation, the Z-80’s WR is & direct output on this line.
{2) Whaen the LH-5803 Is in operatian, it becornes an {nput to enable R/W for
the LH-5803.
10~26 | A16~A0 4 In/Out (1) When the Z-80 Is in opsration, the Z-80 address bus s an output on this line.
{2) When the LH-5803 is in operation, the LH-5803 address bus isan input on thisline.
26~33 | DB7~D80 In/Out Data bus.
34 IORQ A In/Out (1) When the Z-80 is in operstion, the 2-80 tORQ Is an output on this line.
{2) When the LH-5803 is in operation, the LH-6803 ME1 is an input an this line.
35 MREQ 4 [n/Cut (1) When the Z-80 Is in opersation, the Z-80 MREQ is an output on this line.
(2) When the LH-5803 is in operation, the LH-5803 MEQ is an input on this line,
38 |/D 1n/Out {1} When the 2-80 is in operation, the Z-80 RD is an output on this line,
(2) When the LH-B803 is in operation, the LH-5803 OD is an input on this line.
37 WAIT Aln High WAIT input to the 2-80 and LH-5803,
Pulled down internslly by = resistor,
38 LHAS0 Out Among the RAMs (the bank of the spaces COO0OH ~FFFFH) conneczed to the RAM3,

it Is an Input to the address AB of the RAM of EOBOH~FFFFH (the side A13A is

Input to CE1).

{1} When the Z-80 is in operation, LHASQ = A9" is established.

{2) Except that “LHAS0 = high” is established when the LH-5803 accesses 7400H~
744FH and 7600H ~ 754FH.
In other words, when the LH-5803 tries to accass 7400H~744FH snd 7500H ~
754FH, it actually accesses 7600H~764FH and 7700H~774FH.

12
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Pin Active
No. Symbol 10/Out level Function
39 ™M Out Low (1) When the Z-80 is in operation, the 2-80 M1 Is an output on this line,
{2) When the LH-5803 is in operation, the signal created from the OPF signal of the
LH-5803 is sent on this line,
40 RFSH Out Low Refresh signal,
{1} The Z-80 RFSH signal is on this lina.
(2) When the LH-5803 is In operstion, the signal crested from the OPF signal of the
LH-8803 is sent on this line.
41 vOD vce
42 10E Out High This signal is issued when the LH-5803 tries to access *“00H~**0FH and 8000H~
OFFFH of the ME1 space. When this signal Is sent out, one wait is sent 1o the
LH-6803, In terms of timing, the signal is sent with a half clock defay on the ME1,
605 I .
_ '
1
ME1 T
LHWAIT |
10€ | l_
a3 CS001 Out Low 2-80 control ROM select signal.
DOOOH~7FFFH memory space (bank 0).
4 CS123 v,0ut Low {1) Z-80 control ROM select signal.
8000H~BFFFH memory space {bank 6).
(2) LH-6803 control ROM select signel.
COO0H~FFFFH memory space.
45 Cs24 Gut Low Z-80 control ROM select signal.
{1} 4000H~7FfFH memoary space (bank 3),
{2) 80D0H~COD0H memory space (bank 4).
One walt I inserted.
48 LHS3 Out Low Memory select signal.
47 LHS2 v Qut Low Dapanding on the state of bit ‘6" of 1/O 3CH, the memory space selected
48 LHS1 v Qut Low ditfers.
b6=0 b6=1
LHS1 AB0OH~AFFFH (bank 0) BOOOH~B7FFH ({bank 0)
CHSZ BOOOH~B7FFH (bank 0) AB0OH~FAFFH (bank 0)
CHS3 BBOOH~BFFFH (bank 0) AO0OH~A7FFH (bank 0)
LHS1 end LHS2 sre pulled up internally.
LHS2 needs to ba pulled up externally. (pulled up extsrnally.)
49 RAM3 Out High Memory select signal (intarnal 16KB RAM),
COO0OH~FFFFH (bank 0).
BO RAM2 Out Low Memory select signal (S1;).
8000H~B8FFFR (bank 0, bank 1).
8000H~BFFFH (pank 2, bank 3).
61 RAM1 Out Low Memory select signal (S2:).
8000H~BFFFH (bank 2, bank 3).
62 SLCT In High When this signal is at low, output of the memory and [/O select signsl is

disabled.

Disabled signals are: CS001, CS123, CS24, RAM3, RAM2, RAMI, I0OE, tOSU, KA2,
KA1, KAO, C/D, and {ORP,

This Input is an output to the subcontraller and is at a high ltevel when the system ls
on.
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o Symbol Infoue | Active Function
63 KA2 Out Low Goes low when the Z-80 1/0 28H ~2FH is written.
54 KA1 Out Low Goes low when the Z2-80 1/O 28H~2FH is read.
BS KAQ Out Low Goes low when the 2-8B0 1/O 60H~8FH Is pccassed.
66 CKO Out A 217KHz ¢OS output. This signal is supplied to the HDE1203 (S) LCD driver.
This signal Js issued only whan bit “bd’‘ of the 2-80 (/O 37H is st “1**. Bit
“pd’ I3 g1 “0” gt power-on, but turns ta “1° in the power-on routine to activate the
LCD.
857 10RP Out Low Goes low when the 2-8B0 reads 33H of 1/0.
This signal Is used by the Z-80 to read the return data from the LUS7813P,
58 c/B Out High Goes high when the Z-80 writes 3DH of 1/0.
Data are latched at a low to high transition of C/B. Whea the signal risas with a half
clock delay from JORQ, the data bus Is stable,
69 10SU Out Low Goes low when tha Z-80 1/O 20H~27R is sccassed,
This signal Is usad {or selection of the TC8676F UART.,
60 E Out High Goes high when the Z-80 1/0 40H~6FH is accessed,
This signal Is used to Interface with the 8B00 serles LS| and s connected to the
HD6Y202 LCD driver Input,
This signal Is issued with a half clock delay slower than 10RQ.
61 DMEQ Out High LH-5803 memory select signal.
This signet goes high when the LH-5803 accesses the memory.
82~70 | PAD~PA? v In/Out Corrasponds to the port PA of the LH-6810 1/0 port.
This signal i5 used for the key strobe signal. To restore the original state of the low-
forcad stroba signal, this signal must be tumed high and then set in the input mode.
The Input signal is pulled up internally.
65 VSsS +QV
71 PB2 v-n Used for the cassette tape to reproduce a signal.
Pulled up Internslly.
72 PBS v [n/Out Used for an input port by tha PC-16800.
input to this line Is a 1/64 second pulse which is issued from the LUB7813P sub-
controller. Pulled up Internally.
73 PB6 v In/Out Used for the key strobe signal.
Application is the seme as for the PA7 ~PAO.
Pulled up internally.
74 PB7 aln Receives the state of the| BREAK/ON|key sent from the subcontraller.
Pulled down Intarnally.
76 PC8 Out Used by the 2-80 for a beep generation.
The following circult is internelly composed in the LSI.
PB2 —
. 1
PC6 p—| SPCs
PC7'—
S —
When either the PB2, PC6°, PC7’, or SDO goes low, PC6 becomes high.
To drive the buzzer, one of signals issues a pulse.
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Pin

No.

Symbol

In/Out

Active
(eve)

Function

PB2: Casserte reproducing signal.

PC6’: Besp disable signal.

PC7’: Cassette cecording signal (PC-1600).
SDO’: Csassette recording signsl (PC-1500),

78

$DO

Cassette recording signal output
SDO’
PC?

SDO’ is the cassette recording output by the CE-150.
PC7’ is the cassetts recording output by the CE-1600P,

77

m
-
I

{1) A low state of thls signsl Indlcates that the LH-B803 Is in operation.
12} A high state of this signal indicates that the 2-80 is in operation.

PCSTB

In/Out

{1) Goes into the input mode when reset, This current state is latched in
the PB3 flip-flop.
Therefore, either pullad down or up by an extarnal reslstor.
For the PC-1800, the maching version is reprasented by this signal.
PB3 = 0: Jepen version
PB3 = 1: Expartversion
{2) Goes to the output fina In the normal mode.
The signal goes high when the Z2-80 writes 18H or 1/0 or the LH-5803 is FOO8H
of the ME1, This signal Is not used in the output mode with the PC-1600.

In

Low

A reset input to the SC7852. This tignal Is forced low for 30 milliseconds by the sub
CPU when ACUL or RESET isissued or at power-on.

A ln

High

An interrupt to the CPU (Z-80, LH-5803).
This line is Input a3 an inrrupt request from the PC-1500 peripheral,

81

INTO

High

An {rterrupt to the CPU.
This line is Input as an intsrrupt request from the TB576F.

82

< In

Low

An interrupt to the CPU.
This line Is Input 83 an interrupt request from the PC-1600 peripheral.
Pulled up Internally,

INT4

An interrupt 1o the CPU.

An Interrupt is sent to the CPU at a high to low transltion. This line is input at a
1/64 second pulse from the sub CPU, [t is externally shorted with PBE.

But, the sub CPU output, which is a P<h open drsin, is pulled down by the external
resistor to assure a low output.

INTS

Aln

High

An interrupt 1o the CPU.
This line Inputs the output from the sub CPU.

86

PCTRL

Out

Low

At the time the pawer-off commend is sent to the sub CPU, the sub CPU turns the
power off (active low).

This signal goes low pfter the 2-80 completes the following:

(1)  11H writtan to 1/O 37H

{11} OUT (38H), A

{11) HALT

CLK

Z-80 clock output. 3.68MHz for the PC-1600.

87

Aln

{1) It is in the normal mode when 8 low slgnasl is received and the Z-80 is operating
nosmally. Pulled down Internally,

{2} It is in the simulation mode when a high signal is received. The Z-80 bus is in the
floating state, and the Z-80 {or Z-80 ICE) can be connected externslly,

X0oUT
XIN

Out
In

The 3.58MHz Z-80 clock Is supplied when the oscillator s artached across these lines.

VDD

Power input to the high side (4~6.6V).
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n Symbol Infout |- ASTve Function
91 LHMIO Out High An interrupt is sant to the SC7862. When there is an interrupt request to the LH-5803,
this signal goes high.
22 LHNMIO in/Out High (1) Goes high when the LH-5803 is 94°*H and when PU =PV is high (CE-168 Internal
ROM),
{2) Becomes an input during resat. So, it must be pulled up or down with the external
resisror. With the PC-1600, it is pulled down.
83 LHOPF|( 4[n High Receives the OPF output of the LH-5803. Pulled down internally.
94 RSTO Out High Reset output {high) 1o the LH-5803. When a reset is issued to the Z-80 (RSTIN at low),
it makes RSTO high. The rest can only be cleared when the Z-80 first hands down the
coatrol to the LH-5803. With this the LB-6803 starts to run.

5! Pulled up to VCC with the interaasl resistor, 200K ohms ~ SO0K ohms.

AL

Intarnal resistance of 200K ahms ~ 600K ohms is active when the CPU is on, but no MOS resistance is met when the CPU is off,

9-2. Main CPU 1 (LH5803) pin description

ZI: Symbol In/Out ‘};':Ie Function
1 RESET In CPU reset input. A bigh on this line causes the reset, The contents of the address
FFFEH are transferred to the PH register and the contents of FFFFH to the PL
register. When the reset input changes from high to low, the program starts to execute
from the address set in the program counter,
2 (NC) -
3 BRQ In Bus request. Connected to ELH of the SC7852 output.
4 BFI In BF flip-flop output (BFO) and input (BF1),
The BF fiip-flop is reset by the OFF command of the CPU.
It can be reset when the BF1 is sat high,
The BFO Is st & low lavel when the BF flip-flop is active and at a high level when nat
active.
The contents of the BF fllp-flap are protected as long as VGG is In supply,
Because V GG Is VCC in the PC-1800, this function is not used and VCC is used for
an input.
[ VGG Power supply (system’s VCC input),
6 BFO Out See Pin No.4,
7 OPF Out Op code ferch signal which appears when the CPU fetches the OP code.
OPF Is the signal that Is issued only when the operation code is fetched and is not there-
tore issued in fetching the address data, immediste dsta, and the second byte of a 2-step
cammand,
sos /TN\_/ ./ \_/ \
i ' |
) 1 1
ADO T T T
D15 i X X
‘ 1
: | —
MEQ ~7--=--==--- : ‘
i : :
OPF ———f \
I Write & Op code :
T—cycle = fetch N
8 BAK Out Bus acknowledge signal.
When BRQ is set at a high level, the CPU issues a bigh BAK state in response to it.
When BAK Is at a high level, the CPU sets the address bus (ADO ~ AD16), data bus
{D0~D7), MED, ME1, A/W, and OD In high impedance.
9 vee Power supply (system’s VCC input).
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Pin Active .

No. Symbol In/Out tevel Function

10 VGG Power supply {system’s VCC input).

~

11 VM In LCD backplate power supply input.

12 VDis n LCD backplate power supply input. > Not used by the PC-1600.

13 VA In LCD backplate powar suppty Input.

14 \:) n LCD backpiate power supply input, J

15 NMI In Non-maskable Interrupt input. A high input state causes an interrupt to the CPU.

The CPU vnconditionally accepts the request and starts 1o execute the interrupt routine
from the address whose high order eddress Is represented by the contents of the address
FFFCH and tha low order eddress by the contents of FFFDH,

18 MI In Meskabla interrupt input. When the IE flag (Intarrupt Eneble) Is set on, an interrupt
requast is causad by a high M1 input state, and the CPU starts to execute the inter-
rupt routine from the address whose high order address is represanted by the contents
of the sddress FFF8H and the low order address by the contents of FFF9H.

17 HIN In Input to the counter by which the LCD and backplate signals, HO~H7, are generated.
Nolc-irnallv connected to the HA pin of the CPU. With the PC-1800, this function is not
used.

18 HA Out CPU iaternal divider output through which is dellvered the basic clock for the LCD
driver and connected 1o HIN and the segment signat genarator LSI,

19 DISP Out LCD display on/off control signal output,

Can be set and reset by means of a command. With the PC-1800, this function is not
used.

20~27 | H7~HO Out LCD backplate signal output.
When the LCD is driven by the backplate signsl sand the segment signal, the backplate
signal is Issued by the CPU.

28 oD Out Qutput disable signal. When OD is st a high level, the CPU disables the data output
onto the dota bus for the extarnal device. This signal is Issued when writing data in the
memory.

os /N N/ N/
ADO~ f :

AD15— X X : X:
ME1— . .

/W™ , \_/_—

@ N ./ X

00~07 ————(emary g0 )———(GPU imrrat 1
: Memory read cycle Mamory write éignal

29 MEO Out Memory enable signal. This signal is anabled to directly access the 128K8 memory area;

30 ME"1 Qut MEQ accesses a8 64KB area and ME1 accesses a 64KB area.

The memory area accessible by the program counter P and stack pointer S is 64KB,
for MEOQ is used by the fetch and stack commands. For gccassing dats, both MEG
and ME1 memory areas can be accessed by the CPU command.

31~38 | DO~D? 1n/Out Bidirectional data bus which is used to write data in the external memory or to read
data from the external memory.

39~46 | AD~A7 Out Address bus which may be in three states. Goes to high impedance with the BRQ (bus

request) signal, It Is possible to access the memory area of 64KB. I is also possible ta
access the memory of 128KB using the MED or ME1 signal.
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47 GND Power supply.

48 A8 Out Address bus (see Pin No.39).

49 VGG Power supply.

B0~66 | A9~A1S Out Address bus (see Pin No.39).

57 {NC) -

68 R/W Out Memory write stgnal. With a low R/W state, the date in the CPU are sent on the data
bus.

69 P¢ Out Extarnal latch clock. With a high state of this clock, the contents of the accumulator are|
transferred onta the date bus. Use of the latch IC permits its use as the output port (3ee
tha ATP command),

680 PV Out These are the CPU Intarnal flip-flop output pins (PU, PV).

61 PU Out There are commends to set and reset PU ang PV.

62 0S8 Out The clock, in the same phase as the CPU internal basic ¢lock, is an this line 10 supply
clock pulse to the externsl system,

Whean 8 2,.6MHz crystal is connecred across X L0 and XL 1, 8 1.3MHz clock Is supplied.

63 XLO In Crystal connection pins. XLO 5 an input and XL 1 is an output.

€4 Xt Out Inside the CPU), the clock Is divided in half. When a 2.6MHz crystal is connecied, the
maching cycle within the CPU is at 1.3MHz.

66 WAIT In CPU walt signal. When thls input 1s high, the CPU’s internal oparstion clock **¢‘’ stops
and the CPU tharefora stops executing 8 command. When it resumes a low state, the
CPU starts to execute B command.

Internal basic clock W_j—u—\
¢0S
CPU operating clock
o/ _/ \ / \
WAIT input 4/—\
CPU internal / \
flip-flop WA
NOTE:
WA is the CPU internal flip-flop for WAIT. At 8 high to low transition of the clock
¢0S, Input of WAIT Is accepted.
The CPU operating clock ¢ stops when WA (s at high: the CPU halts a command
execution temporarlly as a result
88~73 | IN7~INO In Input port. The CPU can send the signal input on the INO~IN7 o the CPU accumulstor
as ab B-bit data.
It has an internal pull-up reslstar. When not connectad, the CPU assumes the line to
be in high impedance.
74~78 | (NC) -

NOTE: NC: No Connectlon




| 9-3. Sub CPU (LU57813P) pin description

Pin Active | State
No. Symbol In/Out level | at ACL Function
,b . 1 Qo In " Low In When the system-off command Is received from the Z-80, the system s
“ turned off after this signal goes low, It has PCTRL output from the SC7B62
as its input,

2 vDD High side VGG is supplied.

3 ACL In High The pulse width of ACL must be greater than 1 microsecond in durstion to be
recognized by the hardware, it takes sbout 80 microsecands before the LSI
starts to operate after input of ACL. This pin Is used as reset input from the
ALL RESET switch of the PC-16800.

4 cL1 In The system clock generating ceramic oscillator is attached across these wo

6 CcL2 Out lines. With the PC-1600, a 1.229MHz oscillator is usad for the basic clock of
the RS-232C baud rate.

6 FOUT Out System clock output. Not used.

7 PO Out Low In Reset input to the SC7852.

| This line Is maintained low for 30 milliseconds during system-on and reset
i 8 P1 Out Low In In a low state when the main CPU is permitted to access the memory and
1/0.
9 P2 Out High In in an opposite level of P1. input to SLCT of the SC7852.
| 10 P3 Out Low in In a low state during system-on.
' Used to turn on the system.
1" KH In Hlgh This signal goes high with an input of the ON key. When the system is off,
: this LS1 is in the standby mode, and it tums on the system with a high KH
state.
‘ 12 Kl In High A command raquest from the main CPU. Interrupt Is caused by a high K1
stata.

13 T In Test pin which fs NC.

14 OSCouUT Out The 32.788 KHz timer crystal oscillator is attachad across these lines,

15 OSCIN In

16 KL in High Reset input from the peripheral unit. As monitored by the software, if this
Input is high for more than the given.time, the reset is executed.

!‘ 17 215 Out High in Z15 and KL are shorted outside and externally pulled down by the resistor.

¥ Z16 is tarned high for 1 millisecond in the reset routine to be converted
into the RSTE signal, and sent to peripherals as the reset signal via the
system bus. So, both Z16 and KL can be handled as an input/output line,
which may be used to apply reset to the peripherat or to receive reset from
the peripherel. This signal is used as the reset input of the CE-16800P.

18 Z14 Out High In The sub CPL monitors the state of the BREAK/ON key via the KH input
{ine and its state is sent through Z14 and supplied to PB7 of the SC7852.
Therefore, key chattering and bouncing of the BREAK/ON key are com-
pletely controlled the sub CPU.

19 213 Out Low In The sub CPU goes into the pawer-down mode except when one of the
conditions mentioned below holds true,

{1) When a command is received from the main CPU,

{2) When a timer interrupt is received,

(3) 1f the BREAK/ON key sensing KH input is at a high level.

To prevent these congitions from occurring, Z13 is set low at every time
| Intarrupt {1/128 second). If KH Is st & high level, depression of the
f BREAKJ/ON key is sensed.
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Pin Activa | State
No. Symbol in/Out level | at ACL Funection
vee
—r
| KH
N
713
2 U U U U
| [
KH H |_|

20 212 Out Low In For tha PC-1600, a high signal state )s normnally Issued (at ON).

21 Z11 In in NC.

2 210 Out High In This signal is used to Interface with the main CPU. It goes high whan the
sub CPU wal1s for @ command (ready), and goes low when busy.

23 29 Out High (n This signal is also used to interface with the main CPU. A high pulse is
issued when the sub CPU terminstes a command execution,

24 28 Out In Used to setup the analog input mode,

(1) Voltage is A/D converted when law (initial value). The Input Impedence
is 100K ohms,

{2) Current is A/D converted when high,

The PC-1600 suppores (1) In BASIC, but 1t needs to program in machine

language for (2),

26 27 Out High In The sub CPU sets this signal high when the command spacified interrupt has
been acknowladged. This signal s connected to INT8 input of the SC7862.
There are four causes which force thls signal level to high,

(1) The weke-up time matched the real-time tmer.

(I1) The time of alarm-1 or -2 matched the real-time timer.

{111} Recalpt of an input from the externsl keyboard.

{IV) At 0.6 second cycle of the real-tima timer. )
This signal goes low when the interrupt cause status is read or when all inputs
from the external keyboard have been read.

28 GND +0V

27 26 Out Low In A 1/64 second pulse of 60% duty is sent.

Connected 1o INT4 and PB5 Inputs of the SC7852,

28 z5 QOut High In As the reference voltege is required whan the sub CPU A/D converts the signal
input to KCO~KC2, Z5 is set high only during the A/D conversion to obtain
the carrect VRH, This i5 used for VRH accuracy as well as power ssving.

29 24 Out High la Used for handshaking of 1he external keyboard input through the enalog
input connector.

Shorted with the analog input KC1.
Normally an open output,

30 23 In In

31 z2 in In

32 Z1 In In Not used.

33 20 fn In

34 SOuT Out

36 SCLOCK InfOut In

36 F Out Used for generation of click and alsarm sounds,

37 VRH In A/D conversion high side reference voltage {2.475V in supply).

il

f
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Pin Active | State

No. Sym bol in/Out levet | at AGL Function

38 KC3 in Not usad.

39 KC2 in Used far checking the CE-1600P power supply level, VPP supplled from
the CE-1800P via the system bus Is A/D converted. If it is betow the given
level, the periphera) is assumed to have a weak battery condition.

40 KC1 In Used for checking the PC-1600 maln power supply level, The level of the
main power supply Is A/D corverted and checked, Lf It is below tha given
level, a wagk battery condltlon Is assumed.

1 KCO In Receives the signal Input from the analog input connector.

(1) For the analog Input, A/D conversion is dona,
(2) For the external keyboard input, its logic level is Interrogated.

42 | R33 Out in MSE |

43 R32 Out In

a3 R31 Out In

45 R30 Out In ™ Return data to the Z-80.

46 R23 Out In

47 R22 Out In

43 R21 Out In

49 R20 Out In LSB |

50 VAL NC

51 SIN In NC

B2 vDD High power supply voltege level (VGG).

B3 | A13 In In MSB )

64 R12 In In

85 R11 In In

56 R10 tn In > Command from the Z-80,

67 RO3 In In

58 A02 in In

69 RO1 In In

80 ROO In In Ls8 |

61 Q3 In Low In Hardware sensed weak battery detection slgnal.

A high an this line ceuses the CPU to forca the systemn to go down. The onty
means to turn the system on after recovery of power supply B the depression
of the BREAK/ON key or ALL RESET switch. The time In tha real-time
timer would not be revised.

62 Q2 In In Not used. Pulled down,

63 Qt In Low In Opposite polarity as Cl of the RS-232C interface. It Is possible with Cl to
turn on the system when the system Is off (when this line is at a low evel).

64 Qo In Low In If this signal is at a Jow level when tha system-off command Is recelved from

the Z-80, the system is turned off,
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9.4, Gate array (LR38041) pin description

This gafe array Is an integration of ICs reguired for connec-
tion of. LSls.

Pin
No.

Symbol

In/Out

Active
level

Function

SLCB

1t is an Input of the sub CPU-issuad signal Pl which indicates commencement of the
system operation.

P1 (SLCBI goes high when the system is off and does the following.

(1) Data buses, D2~DO, sre fIxed at a low level,

{2) Except for A13A, all output levels are fixed to low or high.

Q3

Hardware weak battery detect slgnal,

{t) When 3 wesak battery condition is detected, It forces Q3 high; 81, S2, S3, K0, K1,
and K2 outauts are set high; KH output is set low; and RO is set to high impedance
(inactive),

(2) Q3 is at 8 low level when a wesk battery is not established.

z12

When on, the Input (s high.

Z13

Low

The sub CPU is normally in the sandby mode to save power when a command is not
received. But, it would not go Into the power save mode if the BREAK/ON key

is continuously depressed, ps it goes out of the standby mode if KH is at a high level.
To pravent this, the state of the BREAK/ON key must be interrogated with Z13 when
required, Ouring the power save made, 213 is sat to bigh to keep the KH output at a
tow level.

ON

Low

BREAK/ON key input.
The signal goes low when the BREAIK/ON key is depresssd; otherwise, it Is In a high
state.

KC1

Signal input from the analog Input connector.

CL2

Sub CPU 1,229 MHz ctock input.

f!RD

Low

Read signal created by five signals {IMEO, ME1, OD, CKOS, and BRO) which are
axternally wired OR with RD of the Z-80,
When the Z-80 Is In operation, RD Is at a high impedance,

9~186

R20~R33

Return dsta from the sub CPU. The dats becomes the Z-80 data when the Z-80 reads
33H of 1/0.

17

PRIM

The PC-1600 has two serfal input/output Interface: the RS-232C interface and the $10
interface. But, either one must be assigned as aniy ons hardware is for the serial Input/
output.

{1} The SIO Interface is selecred with a fow PRIM state.

{2) The RS-232C interface Is selected with 3 high PRIM state.

PRIME = “‘Low’

PRIME = “'High"

Output SDA

LOW

TXD

Output SOF

TXD

LOW

thput RXD

RDF

RDA

18

TXD

Low

Transmit data which is an output from the T85676F UART.

RXD

Low

Receive data which is an Input to the T8578F UART.

RDA

Low

Receive dats which is an input from the RS-232C interfsce.

SDA

High

Trensmit deta output is sent through the RS-232C interface connector. A low signal

state Is sent when PRIM is at e low level,

RDF

High

Receive data which is an input from the SI1O Interface.

SDF

High

Transmit deta which is an output 10 the SO interfsce connector. A low slgnsl state

Is sent when PRIM Is st a high level.




;': Symbol In/Out Alce:l:le Function
24 CKOS In The OD signal indicates that the CPU: (LHE803) read timing I3 et a (ow level when not
. writing, So, It may possibly be at a low level when not reading, and It also may not
match the Z-80's timing durlng data Input/output of the SC7852 internal data.
To prevent these problems, the sighal goes low only when the LH-5803 is reading the
memory or |/0 Is cregted with five signst (MED, MEY, OD, CKQS, and BRQB).
% vee - Power supply (Input of VGG of the system).
26 GND - Power supply.
27 8RQ In See Pin No. 24,
28~30 | DO~D2 In/Out Z-80 dats bus. . -
31~35 | D3~D7 Out When the sub CPU output P1 (SLCB), which is sent out when the system.is off, is at
a high lavel, D2~ DO becoma low, thus fixing the lavel of the Input sinal during
system-off as D2~D0 are inputs also.
38 c/D In High The C/D line of the SC7852 goes high when the Z-80 wirltes 3DH of the l/b
37 IORP o Low The signal used to send R33~R20 on the 2-80 data bus.
1t goes Yow when the Z-80 reads 33H of the 1/0,
38 CcL In Low System reset input. When this signal is at a low level, it forces A16A td high, A16A
to low, end A14A to high,
39 A13 In CPU address A13.
40 A14 In Input of the CPU address A14 (inslgnificant).
41 DSR Out Not used,
42 CLK1 Out When the system s on, CL2 Is Issued on thls line and becomnes the basic clock for the
UART, A low Is on this line when the systemn is off.
43 KH Out High Opposite polarity of the BREAK/ON key Input is sent to the sub CPU,
44 A13A Out Opposite polarity of the A13 input is sent.
45~47 | A14A~A1BA Qut C/D latched D2~D0 output.
Also, A16A is used for separating the CS24 selected 16 KB memory space 4000H~
7FFFH {bank 3) Into two banks.
48~B0 | LHS1~LHS3 In Low Memory select and 1/O salect signals from the SC7862 are sant to slots of S1; and
B1~63 | KAO~K2 In Low §2: via tha gate array. The reason why Is that it has to be set at a high level at
system-off as the SC7862 power supply Is shut off when the system is off.
(1) When the systemn is on but not In 8 weak battery condltion the status of esch
signa) appears on S1, §2, 83, KO, K1, and K2.
{2) All are high when the system is off or a weak bartery Is detected.
54~B6 | S1~83 Out Low LHS1~KA2 outputs.
59~61 | KO~K2 Out Low All gre high outputs when the system is off,
62 ME1 In
63 MEO In See pin No,24.
64 oD In
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9-5, TC8576F VART pin description

The TC8578P Standard Microcomputer Interface (SMf) is a
single chip C-MOS LS| which supports the RS-232C serial
interface and Centronics compatible parallel interface, both
of which are standard interfaces for microcomputers.

tn the LSI is contained the RS-232C ART {Asynchronous
Receiver Transmitter), Its baud rate generator, and the
Centronics transmitter/receiver interface. For the Cen-
tronics interface, either the transmitter or the receiver
mode must be selected.

When the ART receives data from the CPU, the data are
converted into seriaf form and sent out on the TXD line.
On the other hand, the serial data received on the RCD line
are convarted into parallel farm before being handed to the
CPU. The ART is able to inform the CPU at any time of

the completion of sending the dats received from the
CPU or the reception of the data to be handed to the CPU,
The clock input of the IC is divided by a 4-bit program-
mable prescaler and becomes the internal clock {SYS-CLK]),
which is further divided by the baud rate generator com-
posed of a 12-bit programmable divider, for the creation of
any baud rate of 50 to 38,400 bauds.

The transmission/reception handshake pins are provided for
the Centronics paralle! interface. When the 8-bit data are
recelved from the CPU in the transmit mode, a strobe of
the programmed pulse width is automatically issued. In the
receive mode, when data are received with a strobe singal
from the external source, a busy singal is returned to auto-
matically inform the CPU.

Pin Active .
No. Symbol (n/Out level Function
1 (NC) - - Not used.
2 RD In Low A low on this line causes tha CPU to read data or status informatlon from the SMI.
3 WR In Low A low on this line causes the SM1 to recelve data or control words sent from the CPU
vig the data bus.
4 [ In Low A low on this line causes the SMI to be activated. When CS is at a high level, both RD
and WR are disabled.
A1| A0 |RD |WR( TS Function
0|0]O 1 0 RX D -» data bus, serlal
(4] 0 1 0|0 Data bus = TXD, serial
0 1 0 1 (o] PtN — dats bus, parallel
0|1 1 0] 0 Data bus = PVOUT, perslid
1 0| O 1 0 Serial status - data bus
1 0] 1 0| O Data bus — paramnatar register
1 1 0 1 ] Parallel status — dats bus
1 1 1 0|0 Data bus —~ command + paramster address
LI P I LT B Data bus, high impedance * don't
care
" » 1 1 0 Data bus, high impedance
5.6 A1, AO In - In combining this signal with D or WR, the CPU selects the contents of the dats
transfer with the SMI,
7 GND Power - Power supply.
supply
8 INT Out High Logical OR of four intarnal signsls (RXRDY, TXADY, PARDY, and PTRDY) which [s
used to causa en Interrupt to the CPU,
9~16 D7~DO In/Out - Data bus.
17 vCC Power - Power supply.
supply
18 GND Power - Power suppty.
supply




;'0“ Symbal In/Out | fCTVE Function
19~26 | DATA1~DATAS In/Out - Bidirectional parallel data bus fixed to the cutput mode.

The input mode is established with a high CDS state and the output mode is
establ{shed with e low CDS state. Tha contents of data are in the reverss phase,

27 DSTB In/Out - Parallel mode deta strobe signal.
Data strobe Is sant when CDS is “1.”
Data strobe is recelved whan COS is “0."”

8 ACK In/Out - Parallsl mode scknowledgs signal.
ACK is sent when CDS js “1."
ACK is received when CDS Is 0.’

29 FAULT In/Qut — Paratle) mode fault signal,
When CDS is *’1,” the contents of the bit “0” of the command byte are sent out.
When CDS is 0,” the contents of this signal lIne can be known by the status bit “0."
Mainly used for detectlon of a fault in the davice.

30 BUSY In/Out - Parallel mode busy signal,
When CDS is *1,” a busy signal is sent.
When COS is “0,” a busy signal is received.

AN PRIME 1n/Out - Parallet mode input PRIME signal.
When CDS is ”1,” it serves as a single bit input pon.
When CDS is “0,” it sarves as a single bit output line, but it still would be possible to
choose a high level, (ow leval, or one-shot pulse signal.

32 SLCT In/Out - Parallel mode salect signal.
When CDS is **1,” the contents of the bit “1” of the command by1e are sent out.
When CDS is “0,”" the contents of thls signal line can be known by the status bit *‘1.”
Msinly used for a device select.

33 RTS Out Serial mode request to sand signal.
A generat purpose 1-bit output port In the reverse phsase. By programming the bit ''6™
of the command byte, It is sa1 10 *‘0." The signal is normally used by the modem
control as a request to send.

34 DSR In Seriat mode Gata set ready signal.
A general purpose 1-bit input port in the raverse phase. 1t is passible 10 know the state
of the signal by interrcgating the status information {bit 7) of the serial interface. This
signat Is normally used for tests by the modem for such as a data set ready. With the
PC-1600, this signal is connected with the RXD line.

36 CTS In Sarlal mode clear to send signel. Connected to GND,
1f the TXEN bit of the command byte hes been sat to ‘1, a high on this line enables
the SMI transmit (serlal},

36 DTR Out - Serial mode data terminal ready signal.
A general purposs 1-bit Input port In the reverse phase. By programming the bit 6"’ of
the command byta, it is $62 10 **0." The signal is normally used for the modem contcol
8s @ data tarminal ready.

37 TXD Out - Seria)l made transmit dats signel.
Serial data output for the serial interface.

asg AXD In - Serial mode receive data signsl.
Sarisl data input for the sarlal Intarface.

38 vCC Power - Power supply.

supply

40 CDS In - Perallel mode direction selection lina. Fixad 10 GND, it‘s an inpur signal to determine
the direction of the paraliel interface, When the signal is at a low levet, the parallel
interface is operstad in the output mode. When the signa) is at 8 high level, the paraltel
interface Is operated in the Input moda,

41 XCLK In - Fixed to GND.

This lina Is an input to the Intarnal 4-blt programmabile prescaler. |ts output becomes
the system clock {SYS-CLK) which is used for internal timing generation and baud rate
generation. Normally! 400KHz~ 10MHz Is used as the system clock frequency.
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:Iion. Symbol 1n/Out Aigvd;"e Function
42 RESET In Low IC reset pin. A Jow on this line disables all the functions of the (C,
43 PBEV In/Out - Parallel modae signat which is fixed to GND.
When CDS is “1,” it serves as a 1-bit output por.
When CDS is “0,"” it sarves as a supply voltage input of the external device.
44 PE In/Out - Pargtlel mode paper end signal.
When CDS Is ““1,” it serves as B 1-bit output port.
When CDS is “0," it receives the paper end signal from the external device.




10. Connection locations and interface signal
identification

Shown below is the breakdown view of the system after
removeing the five screws. Connector numbers are indicated.

List of connector numbers
CN-1 (FPC PWB and key PWB)

PC—1600

The connectors illustrated with broken lines are located on
the other side.

CN4, 5, 6, 7, 8, 9, and 10 are connected with the con-
nector.

CN-1 and 2 are connected with solder,

CN-2, 3, and 11 are pressure fitted using rubber connectors
and springs.

Pin No. Signal name Pin No. Signal neme Pin No. Signal name Pin No. Signal name
| 1 vee 18 DO 35 PA2 62 CDA
' 2 GND 19 D1 36 PA1 63 PBV
i 3 KINO 20 AD 37 PAD 54 DR
‘ 4 KINA 21 D2 38 € 55 DATAB
- 5 KIN2 22 03 39 108U 56 DATAT
| 6 KIN3 23 D4 40 CKoO 57 DATAG
' 7 KIN4 24 D6 41 RSTIN 58 DATAB
| 8 KING 25 08 42 VGG 59 DATA4
| 9 KINE 26 D7 43 RXD €0 DATA3Z
| 10 KIN? 27 INTO 44 TXD 61 DATA2
| 1 WR 28 PC6 45 PRI 62 DATAT
i 12 AB 29 PB6 46 DSR or NC 63 VEE
1 13 A4 30 PA7 47 XCLK 64 DSTB
p 14 A3 3 PAB 48 ON 65 BUSY

15 A2 32 PAS 49 RTS 66 ACK
16 Al a3 PA4 80 CSA 87 F
17 AD 34 PA3 51 DRA
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CN-2 (FPC PWB and connector PWB)
Pin No. Signal name Pin No. Signal name Pin No. Signal name Pin No. Signel name
1 ACL 21 A16A a1 ®0S 61 P.T
2 SDA 22 A1BA 42 DMED 62 RSTE
3 RDA 23 Al4A 43 ELR 63 M1
4 RTS 24 A13A 44 I0E 64 INTT
5 CSA 26 Cs001 45 IRQ 65 AO
6 DRA or NC 26 CS§123 46 CMTOUT 66 Al
7 cDA 27 LHAD 47 WAIT 67 A2
8 PR1 28 RAM3 48 CMTIN 68 A3
9 DTR 29 RAM2 19 IORQ 69 A4
10 AIN 30 RAM1 50 Do 70 AB
11 SDF 3 St B1 D1 7 A6
12 RDF 32 §2 62 D2 72 A7
13 Qi1 KK] s3 63 D3 73 A8
14 LB 3 Ka 54 D4 74 Ag
16 8F0 35 K1 56 Db 75 A10
18 GND 36 K2 56 D6 76 Al
17 vce 37 RD 67 D7 77 Al2
18 VGG 38 WR 58 KC2 78 A13
19 VEE 39 N.C. 69 PVOUT 79 A4
20 Ccs24 40 MREQ 60 PU 80 A15

CN-3 (key PWB and program-
mable function key)

Pin No. Signal name
1 PAB
2 KIN4G
3 KIN1
4 PA1
B PA4
6 PAS
7 PA7
8 PA2 |
9 PA3
10 PE6

CN-4 (RS-232C connector)

Pln NO. Signal name
{ FG
2 SD (TXD)
3 RD {(AXD}
4 RS (ATS)
6 CS (CTS)
8 DS (DSR)
7 SG (GND)
8 CcD
9 Cl
10 VC1
t1 NC
12 NC
13 NC
14 ER (DTR)
16 NC
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CN5 CN-6
{810 (FIVER) connector) (analog input connector)
i f1a No. Signal neme Pin No. Slgnal name
" 1 RDF 1 GND
2 GND 2 Not usad.
3 SDF 3 AIN
4 vCce
6 vCcec
I convany’ “uml - |
GND
AIN
3.6mm plug
l
IR
ﬂ L @ Veel
— @ SD
— < (Do
@) eND
b A L A Y
6]01010
Vee2 Vecl SD RD GND
| CN-7 (81: slot 1 connector)
.'
Pin No. Signal name Pin No. Signal name Pln No. Signal name Pin No. Signal neme
| 1 vece 1 D3 21 NC a1 A6
2 PVIN 12 D2 22 A1B6 32 AS
3 PU 13 D1 23 Al4 33 A4
4 RAM2 14 (5] 24 A3 34 A3
6 PVOUT 16 INH &L 26 Al12 36 A2
' B MREQ 16 §1 tp 26 A1 36 At
7 .
7 D7 17 S2 ! 27 A10 37 AOD
; a D8 18 3 Y 28 A9 38 RD
, 9 DB 19 PT 29 A8 39 WR
10 D4 20 VGG 30 A7 40 GND
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CN-8 (52: slot 2 connector)

Pin No. Signal name Pin No. Signal name Pin No. Signal name Pin No. Signal name
1 vce 11 D3 y3 NC 31 AB
2 PVIN 12 D2 22 A15 32 Ab
3 PU 13 D1 23 Al4 33 A4
4 RAM1 14 DO 24 A13 34 A3
) PVOUT 18 (NH 25 A12 35 A2
6 MREQ 16 Ko 26 A1 36 Al
7 D7 17 K1 27 A1D 37 A0
8 06 18 K2 28 AD 38 RD
9 D5 19 PT 2 A8 39 WR
10 D4 20 VGG 30 A7 40 GND
CN-9 {system bus 60-p connector)
Pin No. Signal name Pin No. Signal name Pin No. Signal name Pin No, Signal name
1 A7 16 PVOUT 31 AB 46 VBAT
2 A8 17 D? 32 A9 47 VP
3 AS 18 D6 33 A10 48 NC
4 A4 19 D& 34 Al 49 MREQ
5 A3 20 D4 36 Al12 60 BFO
) A2 21 D3 36 A13 51 $»0S
7 A1l 2 D2 37 A14 62 GND
8 AO 23 D1 38 A16 63 GND-
9 NTT 24 0o 39 VGG 654 GND |
10 M1 25 INH 40 NC 66 NC
11 vece % I0RQ 41 vece 66 DMEO
12 NC 27 CMTIN 42 NC 57 WR
13 RSTE 28 WAIT 43 FG 68 ELH
14 PT 29 CMTOUT 44 FG 69 10E
15 PU 30 IRQ 45 VBAT 60 RD
CN-10 (AC adaptor) CN-11 {LCD rubber connector)
CaCas
=S
—®
CN-12 (PWB memory and PWB connector)
Pin No. Signal name PIn No. Signs! neme Pin No. Signal mame Pin No. Signal name
1 VGG 10 Al0 18 GND 28 A4
2 WR 11 A3 20 Cso01 29 AB
3 RAMS3 12 D7 21 D2 30 A6
4 A8 13 D6 22 D1 31 A7
5 A9 14 Db 23 Do 32 A12
8 LHASO 16 D4 24 A0 33 cs123
? Al 16 D3 26 A1 34 A4
8 A13A 17 INH 28 A2 36 A1B6
9 RD 18 vee 27 A3 36 CS24
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11. CIRCUIT DIAGRAM - PARTS POSITION
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KEY P.W.B. (LSI SIDE)
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KEY CIRCUIT DIAGRAM

Lnit code: DUNTK1029ECZZ

Pﬁts Parts neme
IQl HD61203

IC2 | HD61102

IC3 | HD61102

IC4 | TCBaT

Rl [3.6KQ@+5% 1/10W
R2 |3.6KQ+5%1/10W
R} [LEQ+5% 1/10W
R4 |(3.6KQ+5% 1/10W
‘R5 |3.6KQ+35% 1/10W
Ré [100KQ+5% 1/10W
RT |I0KQ+5% 1/10W

 R8 |100KQ+5% 1/10W

R9 [100KQ+5% 1/10W
R10 |100K@+5 % 1/10W
Rl [IKQ+5% 1/10W
Ri12 [IKQ+5%1/10W
C1 |1

€2 |lu

Cd |1p

Ci |1g

[

Ce |0.1p

C1 [0l

VR |20K VR

SP | Buazer
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F.P.C. CIRCUIT DIAGRAM

Unit code: DUNTE1035ECZZ

Parts P
o arts name
VEEICNI-63 F : : .
RN o a2 — ‘ .
1781 * ‘ i ‘ »VE 19
1C2 | LH5803 GHDCNI 82 ™ : : X ""‘E%EE%' 18
. AyCCICNZ-17
»>pVOQUTENZ- 59 77 #GNDICN2- 16
€3 |LU5S8I3P : ? 5 >F5TE(%N22 -§1 ' R q R
' : 4 »[OEICNZ - 44 I
IC4 1R38041 T T EE'SE{%(&EZ 5;2 B :C» L]
IC5 |IR943IN I= <! _'
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CONNECTOR CIRCUIT DIAGRAM

Unit code : DUNTEI07TIECZA

Parts

i Parts name
{C1 |Hybrid IC2

IC2 |Not used

IG3 |Hybmd IC1

IC4 |64K S—RAM

IC5 |64 R—RAM

IC6 |[IC ROM:

ICT |IC ROM2

IC8 [IC ROMS3

Q1 |Digitral transistor{l44M)
Q% |Digitral transistor(114YM)
Q3 |Digitral fransistor{fi44M)
Q4 | Digitral tragsistor(114YM)
Ri |15KQ{chip)

R2 | 33KQ {chip)

R3 |22K Q(chip)

R4 | 100K @ (ckip)

RS |10K 9 {chip)

Cl1 | 470P{chip)

€2 [6.3V 474

C3 6.3V 22p

C4” 6.3V 224

G5 |10V 47g

6 |0.1p (chip}

C7  |0.1 g {chip)

8 |10V 22

09 |10V 224

Ci0 |0.0% g (chip)

C11 0.1 p{chip)

C12 (0.1 g (chip)

Tt |Converter transformer
L1 |Noise filter

M jDANZC2

D2 |DAPZ '
D3 [11DR03

D4 [10EIN

D5 |16EIN

D§ |10EIN

SW | Resel SW

CN4 [RS—232C

CN5 |FIVER

CNG |ANALOG

CN7 [SLOT1

CNE |SLOTZ
{N§ |SYSTEM BUS
(N10 | Adaptor

L2 |Filter coil .

13 | Filter ceil
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12. PARTS LIST & GUIDE
Exteriors

NO.|  PARTS CODE | PRICET NEW [ PART. DESCRIPTION
1[PFIiLW1004ECZZ AC N C | Acryl filter
"2{PTPEH1014CCZZ AA C FPC fixing tape
3/PSLDPLIOO3ECZZ AC N [ Display mask
4/PFILVIDO5ECZZ AE N c Pclarized filter
HFDUNT—-—1031ECZ2Z AR N 3 Soft key unit :
 6|PGUMS1004ECZZ A A N B Rubber connector ;
7{DUNT-1063ECZ?Z AY N E LCD unit :
8|PGUMS1550CCZZ AC [ PWB-—LCD connector
9MSPRCIODO03ECZZ AC N c Static spring A
D|EANGT1001ECZZ AD N C__ | Angle A
11|EX-BZ1147CCZ7Z AA C | Screw
12|DUNTG1037ECZZ AS N 8] Top cabinet unit (This includes No44)
13|PGUMMIO0O03ECZZ AK N B Spring rubber
14|DUNTK1029%ECZ7Z BY N E Key PWB unit (This includes ho7,8,15)
15| RALMBI001ECZZ AF N B Buzzer
16|]DUNTK1035ECZZ BL N E FPC PWB unit
17|LFiX—-1001ECZZ AB N C FPC fixing plate
18|PSHEP100SECZ?Z AA N Cc Protect sheet
19| LANGK1221CCZ2Z AD c LCD fixing angle
2W|(PZETL1004ECZZ AB N c Insufator sheet
2L |LANGT1002ECZZ AD N C_ |AngleB
2{LX—B21184CCZZ AA C [ Serew
 23|QCNW—-1001ECZZ AD C  |Jurnper wire
/| |PCAPHIO0IECZZ AB N C Protect cap
| |GCABCIOODBECZZ AB N D Connector cabinet .
ZJ|PZETL1015ECZZ AB N C _ [Insulator sheet A :
’28‘ DUNTKIOQZ71ECZA CB N E Connector PWB unit (USA, Germany) '
"|IDUNTK1071ECZZ cB N E Cannector PWB unit (Other countries) ‘
29| XUBSD20PO5000 AA C | Screw (2X5) I
B|GWAKP1041CCZZ AF C  [Connector frame i
Ji|GFTAAL267CCZ2 AC D | Connector cover i
Z|GFTAAL1287CCD4 AR ] Connector cover
33[PSLDC100Q4ECZZ AH N [¢] Shield plate
4|GCABAIOQIECZA AE N D- | Bottom cabinet
3B|LX—-BZ100BECZ2Z AA N C | Screw
B|XBSSDZ2IPOBOOE AA C Screw
I|DTANZ1186CCZ2Z AR B | Battery terminal () R
3B|QTANZ1362CCZZ AA B Battery terminal ()
¥|QTANZ1363CCZ2 AA B [Batlery terminal (66.5)
M /QTANZ1055CC2Z2Z AA B Battery terminal (&)
N]IGFTAULI2EACCSA AB N D Module cover
2 GFTAB10U0D4ECZZ AC N D Battery cover :
43 PZETL1016ECZZ AA N C Insulator sheet B
4 PTPEH1I013ECZZ AA N C | Tape i
% PCAPH1003ECZZ AB N Cc ANALOG in cap
46 IKNBZ214%3CCZA AE N c Key top (ON key) (30PCS/1set)
41JKNBZ14%3CCZB AE N [ Key top (OFF key) (30PCS/1set) ~ ~
BIIKNBZ14%3CC5A AE N C Key top (SHIFT key) (30PCS/1set)
9 JKNBZ1483CCSB AE N [§] Key top (BS key) (30PCS/1sel)
M| JKNBZ1603CCSA AE N [+ Key top (CL key) (20PCS/15et)
51 JKNBZ1603CCSB AE N C Key top (NMumeric and Arithmetic operation)
2 JKNBZ1732CC2ZA AE N [4] Key top (ENTER key) (LOPCS/1set)
| B3| JKNBZ1492CCZE AE N [ Key top (1 | key) (20PC5/1set)
41 JKNBZ1732CCSA AE N C Key top (SPACE key) {10PCS/1set)
55 JKNBZ1402CCZA AE N G| Key top (RCL key) (20PCS/1sst) ;
5| JKNBZ1492CCZD AE N C Key top (&key) {20PCS/1set)
57| JKNBZ1492CCZB AE N [ Key top (SML _key) (20PCS/1set) !
58| JKNBZ1492CCSB AE N [ Key top (SHIFT key) {20PCS/1set) !
SBIJKNBZ1492CCSA AE 1] C Key top (CTRL key) (2CPCS/1set) !
G0 | JKNBZ1731CCSA AF N C Key top (Alphabetic keys) ;
6l | PZETL1296CCZ7 AA C Sheet B i
62|PSHEZ1D015ECZ2 AA N C  [Sheet |
63|PSLDC1013ECZZ AB N C | Shield plate B '
B4 IPZETL1018ECZ2Z AB N C Insulator sheet
B5[PSLDCIDI2ECZZ AD N C  [Shield plate A
66[PZETLID19ECZZ AA N [ Insujator sheet’
6/ | PCUSGL002ECZZ AA N C | Cushion rabber
561 DUNT—1086ECZZ | CC N E Key PWB+FPC PWB unit
Key PWB unit
PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
L DUNT-1063FEC7Z AY N E TLCD unit 51
2IPGUMS1550CCZ2Z AC C PWB—LCD connector
JIPSHEG1035CCZ2Z AA [ Sheet
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PC—1600
[2] Key PWB unit
NO. PARTS CODE PRICE | iewt| At DESCRIPTION
4|RALMBI1001EC22 AF N 8 | Buzzer
5/RC—CZ1021CCZ22Z AB C | Capaciter (0.14F)
6|]RC—SZ1007CCZ2Z AF C Capacitor (14F)
JIRVR~22400QCN1 AF B |Variable resistor (20Kn)
§|VHIHD61102 -1 AX N B [IC (HD61102)
J[VRtHD61203 /-1 A X N B |IC (HD61203)
W(VHIYCBS5/76F/—1 AY N B |IC (TCB576F)
IN|VRS—TP2BDL02J AA C__ [ Resistor (1/8W 1KQ +5%)
2|VRS—-TP2BD1043 AA C__ [Resistor (1/8W 100K0 +£5%)
13/[VRS-TP280113J AA C | Resistor (1/8W 11KQ *5%)
14[VRS—TP2BD362) AR N C | Resistor (1/8W 3.6K01 £5%)
(Unit)
901 |[DUNTK1029ECZ2Z BY N E |Key PWB unit
FPC PWB unit
PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
1{[VHiISC7852//—1 8G N B [IC (5C7852) [IC1
2|VHILHS803//— AY N B [IC (LH5803) [Ic2]
3[VHILUS57813P— AY N 8 [IC (LU57813P) [1C3)
4[VHILR38041,/— AR N B [IC (LR38041) IC4
SIVHi IR9431N/—1 AG N B__[IC (IRB431N) IC5)
GIYRS-TV2AD104) AA N C | Resistor (1/10W 100KQ 508 [R1~13,15~3842,43
VRS—TV2AD104J AA N C | Resistor {(1/10W 100KQ *5%) [R46~50,52,53,57~59)
7|VRS—-TV2AD472J AA N C _ [Resistor (1/10W 4.7KQ £5%) R14
8|VRS—-TV2AD4736G AA N C__ | Resistor (1/10W 47KQ *29%) R40)
5/]VRS—TV2AD3330G AA N C__ [Resistor (1/10W 33KQ *2%) R41
0]VRS=TV2AD105J A A N C _ |Resistor (1/10W 1.0MO *5%) R44
I1[VRS-TV2AD102J AA N C | Resistor (1/10W 1.0KR *5%) R4S
R|VRS—-TV2AD103J AA N C | Resistor (1/10W 10K £5%) R51)
13|]VRS—TV2AD223J AA N C__|Resistor (1/10W 22Kn *+5%) R54]
I4[VRD—HT2EY102J AA N C | Resistor (1/4W 1KQ +£5%) R60]
15|VRD—HT 2EYS563J AA N C | Resistor (1/4W S6KQ £5%) R61]
16|]VCCCTVIH3101J AA N C | Capacitor (S50WV 100PF) _{0124,5
17| RC-KZ2243YAZ22Z AB N C [ Capacitor (0.14F) [C3,6,7.12
B|VECCETVIH3220) AA N C Capacitor (50WV 22PF) [1c89]
1I5(VCCCTVIH3470J AA N C | Capacitor (50WV 47PF) [C16,11
20{VCCCTVIH3I471J AA N C | Capacitor (SOWV 470PF) [C13]
27|RCRSZI0D02ECZZ AF N B | Crystal (3.58MH2) X1
D|RCRSZ1038CC22 AE B | Crystal (2.6MHZ) X2)
B|RCRSP1036CCZZ AH B__ | Crystal (32.768KHz) [X3
24|RCRSZ1001ECZ2 AE N B |Crystal (1.228M2) X4
25|RH=3IXt014GCCN] AC C__ | Transistor (2SD1048) Q1]
(Unit)
NI |DUNTKI03B5ECZZ BL N E_|FPC PWB unit
(4] Connector PWB unit
PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
1|MSPRC11277CCZ2Z AA C Connector spring {for 15pin connector)
PSHEZ1144CC22 AA C | Nut fixing shest (USA, Germany)
3|IPSPAP1207CC272 AA C Connector spacer
A/PZETLI0J2ECZZ AA N C Battery Ingulator sheet
5|IQCNCWIOO02ECOE AK C__| Connecior (5pin)
6|GCNCW1283CC2Z22 AY C [ Connector (60pin)
7/QCNCW1294CCZ2 A X C Connector (40pin)
8|QCNCWI1368CCIE AM C__| Connector (15pin)
QENTM1051CC2Z AB C | Reset terminal
QCNW—-1001ECZ2 AD C | Jumper wire
QJAKGIOOILECZZ AD N C | Jack (HSTO861—440)
y. JAKC1003CC22 AD B8 Jack for AC adaptor
I3/QTANZI00A4ECZ2Z AA N C__|Terminal
WM|RC—-CZ1021CCN2Q AB C_ [ Capacitor (0.1xF)
I5|RC—CZ1037CCNT A8 C__ | Capacitor (0.01F)
18([RC—CZ1038CCN1 AB C | Capacitor (470pf)
17|RC—EZ226ACCO0J AB C [ Capacitor {(6.3WV 224F)
B|RC-EZ226ACCIA AC C__ | Capacitor (10WV 22uF)
IB|RC-EZ476BCCOJ AS C | Capacitor (6.3WV 47,4F)
20|[RC—EZ476BCCI1A AS C__[Capacitor (10WV 47uF)
RCILZ1032CC2Z22Z AD C | Coil (USA, Germany)
2|RH-DZ1005CCN) AC B Dloda (DAP202)
2B3|RH-DZ1008CCNI AC 8 [ Dlode (DAN202)
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Connector PWB unit

NO. PARTS CODE BRICE | Ewr | RARE DESCRIPTION
2|RFiLN1008CCZZ AH 5] Filter (ESD—H—148B)
25|RTRNZIOOIECZZ AE B8 |Transformer
26|VADIOEIN//— AB B8 [Diode (10EIN)
27[VHD11D0Q03//~ AE B__ | Diode (110003}
2B|VHiB8X7269W,/— AV B [IC (BX7263W)
2({VRIiTC5565F15L AW B__|IC (TC5565F15L)
N[(VBi50347C/ /-1 AW B [IC (50347C)
A{VRi53257F5212 AW N 8 [IC (53257F5212)
B[[VRis53257F5213 AW N B__|IC (53257F5213)
Y|[VHiIS53257F5214 AW N B (IC (53257F5214)
B|VRS—TP28D103J AA C _ [Resistor (1/8W 10K *5%)
%|VRS—-TP2BDI104J AA C _ [Resistor (1/8W 100K £5%)
37|[VRS—-TP2BD153G AA C__ | Resistor (1/8W 15K0 £2%)
B|VRS-TP2BD223 AA G [Resistor (1/8W 22K{) +5%)
39|VRS—-TP2BD333G AA N C | Resistor (1/8W 33K £29)
O ([VSDTALIAYM/—1 AC N B__ | Transistor (DTA)14YM)
J(VSDTC1ddM/ /=1 AB N B |Transistor (DTC144M)

{Unit) -
301 DUNTKI1071ECZA c8 N E | Connector PWB unit (USA, Germany)
DUNTKIO7I1ECZZ [oX:) N E

Connector PWB unit (Other countrias)

Packing material & Accessories

NO. PARTS CODE B | W | FART DESCRIPTION
LPLTPL002ECZ7Z AC N D Top plate
2|LPLTP1003ECZ2Z AC N D | Top plate 1
3|PSHEZI1014ECZZ AE N C Soft case sheet
TINSE1029ECZ2Z AZ N D Instruction book (USA)
4 TINSG1031ECZ2Z AZ N 3] Instruction book (Germany)
TIiNSE1030ECZZ AZ N 0 Instruction book (English)
S| TCAUHIO006ECZ2 A A N D Caution card
6|]UBAGC1290CC22Z AR D Soft case
JISPAKADIOQO1ECZZ AD N D | Packing cushion (Germany only)
8|SPAKAOOASECZZ AK N D | Packing cushion
9|SPAKCOO77ECZZ AH N D Packing case
WI[PTPEZI1009ECZZ AB N [ Double—side tape
1| TCAUR1001ECZ2 AB N C Module caution card
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Bindex
PRICE| NEW | PART PRICE| NEW | PART
PARTS CODE NO. [ RANK | sk | RANK PARTS CODE NO. |ANK | mAdK | RaRK

(D] PZETLI1019ECZ2 1I- 66| AA | N C
DUNT-1031EC27Z - 5] AR | N £ PZETL1286CC22 I- 61| AA C
DUNT—1063EC2Z - 7] AY | N 3 T3]

] - 1| AY | N 3 CNCWI002ECOE 4~ 5| AK C
DUNT-1086ECZZ 1-50L | CC | N £ QCNCW1293CCZ2Z 4~ 6| AY C
DUNTGI1037ECZZ 1- 12| AS | N D CNCW1294CC2Z - 7| AX C
DUNTKID29ECZ2Z - W[ BY | N E QCNCW!368CCIE 4- AM C

7 2-300 | BY | N £ QCNTM1051CC22Z 4~ 9| AB C
DUNTKI1035ECZZ 1- 16| 8L | N E CNW—1001ECZ2 1- 3| AD [

n 3901| 8L N 3 n" 4- 10 | AD C
DUNTKI071ECZA - 82 ca| N E JAKC1003CCZ2Z 4- 12| AD B

7 -0 | CB | N E QJAKGI001ECZ2Z 4 11| AD| N C
DUNTHKI1071ECZ2Z 1- 26| CB | N E QTANZ)1004ECZZ | 4 13| AA | N C

I -] CB| N E QTANZ1055CCZZ 1- 0 AA 8

(6} QTANZ1186CCZ2 - 37| AA B
GCABA1001ECZA 1- 34| AE | N D QTANZ1362CCZZ I- B| AA B
GCABCLO008ECZZ 1- %6 | AB | N ) QTANZ1363CCZ2Z 1- 39| AA B
GFTAA1267CCZZ - 31| AC [5) [R]

GFTAA1287CCO04 1- 2| AB o) RALMBIO0O0I1EC22Z - 5| AF| N 8
GFTABIOO4ECZZ - 2 AC [ N D 7 2- 4] AF | N B
GFTAU1268CCSA 1- 41| AB | N D RC—-CZI021CCN1 | 2- 5| AB C
GWAKP10A1CCZ2Z 1- 30| AF C 7 4- 14| AB [

73] RC-CZ1037CCN) 4- 15| AB C
JKNBZ14902CCSA I- 59| AE | N C RC—CZ1038GCNI 4- 16| AB [
JKNBZ1492CCSB 1- 58| AE | N C RC—E22¢b6ACCO0J 4 17| AB C
JKNBZ1492CCZA i- 85| AE | N C RC—EZ226ACCIA | 4 18] AC C
JKNBZ1492CCZB I- 51 | AE | N 3 RC-EZ4768CG0J 4~ 19| AB C
JKNBZ1492CCZD | 1- 56| AE | N C RC—EZ476BGCIA | 4 20| AB C
JKNBZ1492CCZE 1- 53| AE | N C RC-KZ2243YAZ2Z 3- 17 AB | N C
JKNBZ1493CCSA I- 8| AE | N [3 RC-SZ1007CCZZ 2- 6| AF C
JKNBZ1493CCSH 1- ¥ AE| N c RCiLZ1032CC2Z | 4 2 [ AD C
JKNBZ1493CCZA 1- 46| AE | N C RCRSP1038CCZZ | 3- 23| AH B8
JKNBZ1493CCZB I- 47| AE | N C RCRSZIOOIECZZ | 3 24| AE | N B
JKNBZ1603CCSA 1- 50 AE | N c RCRSZ1002EC2Z 3- 2L AF | N B
JKNBZ1603CCSB 1- 51| AE | N [ RCRSZ1038CCZ2Z 3 2| AE 8
JKNBZ1731CCSA - 60| AF | N C RFILN1008CCZ2Z 4- 24| AH C
JKNBZ1732CCSA 1- 54| AE | N C RH-DZ21005CCZZ - 2| AC B
JKNBZ1732CCZA 1- 52| AE | N [ RH-DZ21008CC22Z - 3| AC B

— L] RH=TX10L4CCN] 3- 25| AC c
LANGK1221CCZZ 1I- 19| AD C RTRNZIOOIECZZ 4- 25| AE B
LANGTI001ECZZ I- 0| AD | N C RVR—22400QCN1 2- 7] AF B
LANGTID02ECZZ i- 21| AD | N C {s]

LFiX-1001€ECZZ i- 17| AB | N C SPAKAOOJSECZZ 5 8| AK | N D
LPLTPIDO0Z2ECZZ 5 1| AC | N D SPAKAOIOIECZZ 5- AD | N D
LPLTPI003ECZZ 5 2| AC [ N D SPAKCO0077€C2Z2Z 5- AB | N D
LX-8Z1006EC22Z 1- 35 AA N C (1]

LX-821147CCzZ I- 1| AA C TCAUH1001€ECZZ 5- 11| AB | N C
LX-8Z1184CC2Z I- 22| AA c TCAUHI1006ECZZ 5~ 5| AA| N D

M) TiINSE1029€C2ZZ 5- 4| AZ | N D
MSPRCIDD3ECZZ - 9| AC| N 8 TiINSEID30ECZ2Z 5 4 AZ]| N )
MSPRC){27]7CCZZ - 1| AA C TiNSGl{DBlECZZ 5 4 AZ| N D

P U]

*[PCAPH1001ECZZ 1- 25| AB | N C UBAGC12%0CCZZ 5~ 6| AR D
PCAPH1003ECZZ I- &5| AB | N C V]
PCUSG] ECZ2Z - 67| AA | N C VCCCTVIH3101J 3- 16| AA | N c
PEiLVIDOSECZZ I- 4| AE | N [ VCCCTVIH3220J 3- 18| AA | N C
PFILWIOO4ECZZ 1- Y [AC| N c VCCCTVIH3470J 3- 19 AA | N C
PGUMMI003ECZZ I- 3] AK | N 8 VCCCTVIH3471J 3- 20| AA | N 8
PGUMSI004ECZ2Z - 6| AA| N B VHDIOEIN///—1 4~ 2| AB B
PGUMS1550CC22Z I- 8| AC 4 VHD11DQ03//—1 4~ 21 | AE B

] 2- 2| AC C VHIBX7269W/—1 4- B| AV B
PSHEGIO03SCCZZ | 2- 3| AA c VHiHD61102/—1 - 8| AX| N B
PSHEPIDOSECZZ 1- 18| AA | N C VHiRD61203/-1 - 9 AX | N 8
PSHEZID14ECZZ 5- 3] AE | N C VHi iRIA3IIN/—] 3> 5| AG| N B
PSHEZIO15ECZ2Z 1- 62| AA | N 8 VHiLHS5803//-1 3 2| AY| N B
PSHEZ1144CC22 - 2| AA C VHiLR36041/-1 3 4| AR| N 8
PSLOCI004ECZZ - 3| AH | N C VHiLUS7813P—1 3- 3| AY | N B
PSLOCIDI2ECZZ I- 65| AD | N C VHISC7852//—1 3 1[(B8G| N 8
PSLOCI013ECZZ 1- 63| AB | N 3 VHiTC5565F15L - 29| AW B
PSLOPIOO3ECZZ - 3| AC | N C VHIiTC8576F/—1 2 10 AY | N B
PSPAPL207GCC21Z 4 3| AA c
PTPEHI013EC2Z 1- 4| AA | N C VHI50347C//~1 4~ 30| AW B
PTPEHI014CCZ2Z 1- 2| AA C VHi53257F5212 - 31| AW N B
PTPEZIO09ECZZ 5- 10| AB | N C VRA(53257F5213 - 3B AW | N 8
PZETLIODOAECZZ - 20 AB | N C VHi53257F5214 4~ M| AW | N B

VRO—HBT2EY102J - 4| AA| N C

7 4 4| AA | N C VRD—HT2EY563) 3- 15| AA| N C
PZETLIDISECZE 1- 27| AB | N C VRS—-TP2BD102J 2- 11| AA C
PZETLIDIEECZZ 1I- 3| AA | N C VRS—TP2BD103J 4- 35| AA [
PZETLIOIBECZZ 1- 64| AB | N C VRS—-TP2BD104J 2- 12 | AA C




PRICE | NEW | PART PRICE| NEW | PART
PARTS CODE NO. | RaNK | MARK | RANK PARTS CODE NO. | RANK | MARK | RANK

VRS-TP28BD104J 4- 36| AA

VRS-TP28D113J 2- 13] AA

VRS-TP2BD153G & | AA

VRS-TP28D223) 4- B[ AA

VRS-TP28D333G - 3

VRS—-TP2BD3 J - )4) AA

c

C

C

C

N C

N C

VRS-TV2AD J 3 11| AA N C

VRS-TV2AD1D03J - 12| AA N G

VRS-TV2AD104J 3- AA N C

W 3- AA N C

VRS-TV2AD105) 3 1 AA N [

VRS-TV24A0223J 3- 13] AA N [

VRS-TV2AD3336G 3- 9] AA N c

VRS-TV2AD472J 3 7| AA N c

VRS-TV2AD473G 3- 8] AA N C

VSDTAY14YM/-1 4- 40| AC N B

VSDTCI{441M//—1 4- 41| AB N 8
X

XBBSD20P0B0OOO 4- 42| AA [+

X8SSD20P0800O 1- 3| AA [

XNESD20-16000 4- A3 | AA C

XUBSD20PO5000 1- 29| AA C




mooeL. CE-1600P

® 4-color plotting printer
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1. Specifications

Mode! name:
CE-1600P
Type:
Printer/cassette interface
Print method:
X-Y plotting
Print capacity:
160 printing positions/line (with minimum size print
characters)
Printing colors:
Four colors of black, blue, green, and red
Printing character size:
Nine sizes (0.Bmm x 1.2 mm ~ 7,2 mm x 10.8 mm),
Printing directions:
Four directions.
Minimum print pen moving distance:
0.2 mm
Printing speed:
5 charactess/second, average (printing the size 2 char-
acters in btack with all kinds of ASCI( characters (96)).
The printing speed is subject to variation depending on
the print contents and program,
Print form:
210 mm wide roll paper whose roll size is up to 40 mm
(EA4AR1).
216 mm wide roll paper (EA-1LR1).
Cut sheet (A4 or letter size)
Power supply :
From the internal rechargeable batteries which can be
recharged through the AC adaptor (EA-160).
Power consumption:
gvDC ,5.7W
Maximum printable lines per charge:
About 250 lines after 8 hours of recharge (continuous
printing 40 digits of “‘5"’ of the print size 2 in black on a
single line under the operating temperature of 20°C).
Operating ternperature:
5°C ~40°C
Physical dimensions:
320 mm {W) x 221.6 mm {D) x 46 mm (H)

Weight:
About 1.6 kg including the pocket.

Accessories:
EA-160 AC adaptor, hard case, roll paper (1 pc), pen (2
pcs each of black, blue, green, and red), tape recorder
interfacing cable (1 pc), paper holder (1 set), shaft (1
pc), instruction book

= About output error =
On account of a mechanical accuracy, a slight error may
appear on the output. The error is larger in the direction
Y (vertical) than in the direction X (horizontal). It is
preferable to have accurate output to avoid repeated
operation in the direction Y (paper feeding direction)
when programming.

Options
The following options are avajlable for the CE-1600P.
Product
Item nBme Note
1 | Roll paper EA4AR1 | 210mm wide, 14m long,
40mm roll
2 | Roll psper EA-1LR1 216mm wide, 40mm roll
{only in
US A and
Canada)
3 | Print pen EA-8508 Contents of 4 pens of black.
4 | Print pen EA-850C Contents of one each pen of
black, blue, green, and red.
6 | Floppy disk CE-1600F | 2.5 floppy disk drive unit
drive
6 | Cassette tape CE-152
recorder
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2. Block diagram

Since the printer, cassette, and floppy disk drive are all
controiled by the PC-1600, the CE-1600P and PC-1600F

can not operate by itself

Battery, however, can be recharged without intervention of

the PC-1800.

A 32KB ROM within the CE-1600P contains the program
to operate the printer, cassette, and floppy disk drive.

80-pin 4-color plotting printer Keys (color change,
feisle PTMPG3JOBA forward eng reverse
Systemn bus «— C.____ paper feed)
(expansion bus) Printer drive signal 2;’::)'1“ (remote,
Driver
LB1247 (x2) RAelgy drive
sipna)
Printar end relay
drive signels Others Remote
CR
60-pin detection REM
male M Qate array Resd slgnal Cassette CE-152
PC-1600 —= K LR238046 Interface F——=MIC ; der)
(Main uait) EAR {cassette tape recorder
| Write signat
Chip select
AZK8 ROM
SC27C266
50-pin Address/Da
e L e
’ [- Plotting printar (AC adaptor)
e Cassotte recorder Ve
fnterface V8AT
e CE-1600F software |VCC
in memory L1 |_I
Ni-cd
PC-16800 (AAXS)
Power supply circuit
(Fig.1) CE-1800P block diagram
PA7I IRQ
v— PA7TN
» ﬁ FF1 INT ‘
- - T !
: — | = PAO~BI
| DATA <G '_,_I :
DBO~7 <= =4 BU K= 3 MU !
: FF2 > PBON~7N
i s ’ :
. 1
1} zi [} -
2‘13;'7"“ + ADORESS — Bu: 8 bits |/O Buffer
PTL PUL EZI. FF3 i PCON~TN Mu: Mu!tiplexer
quol,l |gggl ! ' FF1~3: 8 bits Latch
WRNI . |DCY DC2 DC3 = DC1~3: Decorder
: | ' INT: Interrupt circuit
: ! RST: Reset circuit
: . CMT I/F: Serial input
ASTI— [ Rst : PAO~71: 8 bits input
. | | . . PAON~7N: 8 bits output port
. ! PCON~7N: 8 bits output port
L R Y R L N L] f--f--nl ) -
CSNO JO7N ASTN GND VCC

{Fig.1) LR38045 gate array block diagram
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3. Description of each block Block Function

3-1. LR38045 gate array
Table below shows the functions and port address of the
gate array bfock.

It is possible without an input on RSTI 10
output RSTN by means of software.

(Fig. 4 shows the equivalent circuit of the
resat circult and Fig. 6 shows Its timings.)

@

Block

Function

Bu
(8-bit 1/0 butfer)

A bidirectional 8-bit input/output buffer.

Mu Used to select FF1, FF2, FF3, or PA port e
{multiplexer) when data are read from the gate array.
FFi~FF3 FF1: The interrupt circult is controlled with ﬂ:xrsw}
{B-bit latch) an FF1 output, For instance, when a it

certsin bit is set to ’1”", the input From PC-1600} 3

signal to the PA port (PA0~81) which

corresponds to the bit Is sant an the

IRQ line as gn interrupt signal, wsTL
FF2: PBport (PBO~7N} latch

(Fig. 4) Reset circuit

FE3: PC port (PCO~7N) latch g ]

J DC1~3 DC1: For generation of 32KB ROM chip m__-_.—y_<?:>\—é-/_?
{decoder) select signal. (CSNO) o | l | ]
w DC2: For generation of 2.6™ FDD select L ;

signal. (lO7N) RETH
DC3: For selection of FF1~FF3 and FFD e iy
$0fwrare tevet

reset latch at the time of data write,
Or selection of FF1~FF3 ar PA port
at the time of data reed.

(Fig. 8) Reset circuit timings

CMT I/F The cassette signal received from the EAR
(cassette interface | jack is amplified snd weveform shaped,
cireuit) 1o be sent on PA78. (See Fig.6 for its
equivalent circoit.)

INT Inputs to the PA port (PAO~61) are ORed

{(interrupt circult) | and sent on the IRQ line as an interrupt

signal.

a As PAO~61 correspond to Q0~Q6 of FF1,
the interrupt is enabled when FF1 is set

with 17,

{Fig. 3 shows tha quivalent circuit of the

interrupt circuit.)

IRQ
1 b e e s e ee s e e e e —- 4
(Fig. 8) Cassette interface circuit equivalent
clreuit
C 2
i o PADI NOTE: Ports, PA, PB, and PC, are all active high within
‘4':___._:;: the gate array, but they are converted to active
< PAS}Y I H
< s low signals outside of the gate array.
<p PAS1
?; e Gate arlray
Inside ' Outside
To multiplexer . PAD~6GI
i l
-
{Fig. 3) Interrupt circuit s :
s FF2 >o— PBON~7N
a Lilr) ~
RST FF1~3 are reset by this circuit, when a reset '_; :
{reset cireuit) signal is received on RSTI. b= 1
At the same time, the 2/6” FDD reset signal f
{RSTN) is issued which will be kept active "_‘1 FF3 | o PCON~TN
until cleared by software. f
ACTIVE HIGH : ACTIVE LOW

For instance, if “1” is set to Q0 of FF2, the
PBON output becomes low.

— 65—




PC—1600
TABLE-3
Table-
I0RQ Address Dsts
WR|BD Operation
M1 |A7| A8| AB| A4 | A3 | A2| A1| AD D7 08 DS D4 D3 02 D1 Do
1 1 ojlo|J]o]Jo|lojo]|]oOo]|oO 1 | Wrhe data 1o FF1 0 . Printer CR |Printer §W RAevarss CC key
INT INT FOINT | PFkey | PF key INY
Ensble Enable Enable INT INT Easble
Enable Ensble
1 | 0 | Read oot from FF1 b ' ' t t ' ' !
S ——
0|00 10| 1| Resex FO — FD
{reso1 with “0"") | T | Aesst
1 | 0| ReadPAD~7 CMT (0) Printer Print FO Reverse cc
Trput CR W INT PF key | PC koy key
0|0 Y| O} 0| 1 | Wrsledstsro FFD CMT in ¢ AMT RMT Motoc Motor Motor Motror
(PEBO~T7) Enabla OFF ON 2D 2B 2c ZA
1 0 | Aead date from FFE t t ] [ t t t t
P8O~
0|0 1 1 (i} 1 | Write dats o FFE Motor Motor Mator Motor Motor Motar Motor Motar
~ YD ve YC YA XD X8 xC XA
1 0 | Read dsre trom FF3 1 t t t t t t t
NOTE: Above are sll high active as seen from the CPU side, except that FD resst is low active,
® Gate array (LR38045) pin description
r’;io"_ Symbol 1/0 A|cmt/‘:|e Leval at reset Description
1~8 PC7N ~ PCON Out Low High 8-t output port (port address: 83H).
DO ~ 07 correspond to PCO ~ 7N vja FF3’
9~16 PB7N ~ PBON Out Low High 8-bit output port (port address: 82H).
DO ~ D? correspond to PBO ~ 7N via FF2.
17 (NC)
18 PUI In (Low) PU signal input. Used for creation of 8 32KB ROM slgnel
19 PTI In (High) PT signal input. {CSNO).
20 ¥4 In (High) ELH slgnal input
21 MINI In (High) ‘M1 signal input. Used for creation of the 107N and gate 'I
22 I0RQ In High 1ORAQ signal Input. array internsl enable signal. |
23 MRQJ In High MREQ signal Input {used for generation of CSNO).
24 RSTI In High Reset signal input
When the reset slgpal Is recetved on this line, it Issues the internsl
flipflop reset signal and RSTN (2.5”" FDD reset signal).
25 vee 2 Power supply.
26 GND
27 IRG Out Low Hlgh imgpedance Interrupt signal output.
The cutput is Nchannel open draln type and is pulleg up to VCC
on the PC-1600 slide.
28 RONI In Low @slgnal input.
29 WRNI In Low WR slgnal input.
30~39 | AOl~ A7l in Address Input
A141, A15t
40 (NC)
41 RSTN Out Low Low 2.5"” FDD reset signal output.
Tha active state of the signal is unconditonally Issued with a reset
signal and It must be cleared by maans of software. It Is aiso possible
10 creste the signal by software. (Address: 81H, 00, WR)

||..



:": Symbol 1/0 A;:S;e Levet ac raset Description
42 107N Out Low {High) 2.6" FDD select signal.
’ {Out through the address 70H — 7FH)
43 CSNO Out Low {High) 32KB ROM select signal.
ELH, MREQ,PT ... .. High
PU ... .. oo Low
Address .. ........ 4000H ~ 7FFFH
{PV ... Low; printer, High; FDD, CMT)
44~51 | DBO ~ DB7 In/Out {8-bit) data input/output.
52 PAQI ~ PASI In Low Input port (port sddress: 81H).
~ {PAO ~ 61 correspond to DO ~ 8.
57
80 PABI {tnterrupt controlled by FF1 {address: 80H) outputs QD ~ 8.)
68 GND Power supply.
69 {NC)
61 PA7B Qut (High) High CMT I/F clrcuit output,
(The cassette signsl that has been amplified and waveform shaped is
sent from this line,) (See Fig. 6.)
62 PABN {Out) {Low) High Comprise an amplifier when a feed back resistor is connected across
64 PAT In PA7N and PA7(. (See Fig. 6.)
{Input signasl is given from PA7I.)
63 {NC)

3-2. Printer drive 1C (LB-1247)

vce

1
|

P

1 Vi
vOD vCe cC2 l Load
From gate array ouT
—»| IN
i <
GND ON
Driver 7J7-

As shown above, the output transistor within the driver is
turned active in the period that the driver input signal
(signal from the gate array} is low level, so that current
flows across the load connected to the output terminal of
the driver. Fig.7 shows the equivalent circuit of the driver,

vDD VCC1 VCC2

IN

g 02

———OoouT

Tr3

wr GND

(Fig.7) Driver (LB1247) equivalent circuit

Eight circuits shhawn in Fig.7 ase contained in a single driver
circuit. The driver 1 is sued for driving of printer X and Z
motors and the driver 2 is used for driving of printer Y
motor and and remote relay. (Two circuits are not used for
the driver 2.)

Remote
OFF  _m ON

V[] rew

RRY ON 1L iz vp

PBEN e ouTe RRY OFF 2 B :Il

_______

(Fig.8) Remota circuit

To increase the torque of the printer Y motor, a 5V zener
diode (HZbC1) is inserted across two VCC2 (which con-
tains reverse surge absorb diode) of the driver 2,

3-3. Printer (PTMPG3308A)

The PTMPG3308A ball point pen type, 4-color, plotting
printer consists of three stepping motors which are used to
control the direction X (horizontal pen movement), the
direction Y (vertical pen movement), and the direction Z
(pen up/down and color change). Each motar is driven by
coils of A, 8, C, and D. The CR detect switch is attached to
the left side of the printer for detection of a CR vis the pin
PAS| of the gate array., The X and y motors are 1-2 phase
excited and the Z motor 2.2 phase excited,

See Section 7, Printer, for detail of PTMPG3308A printer
specifications, characteristics, drive method, etc.
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4. CMT interface

The CMT interface consists of the following circuits:
® Write circuit

® Read circuit

® Remote circbit

The following signal formats are used for the cassette
interfacing signals.

Write ., ....... PWM method {1800 method)
Read ......... PWM method (1600 method) and
1500 methad

4-1. Write circuit 5. Power supply circuit |
As shown below, the logic level signals are converted into
signals of micro level. b-1. Powaer supply |
® High frequency component of signal is eliminated. - VP, VBAT, and battery recharge circuits
[Low pass filter
® As a 3KHz component drops 6dB than a 1.5KHz com- RM-102 (x2)
. . . AC Adaptor D2 D3
ponent because of the low pass filter, compensation is About 8.4V ;
therefore done. +(High frequency compensation] RK-13 | VP SR
® The output level s set to the micro level. ->|Attenuation Rc 350 4 .
® DC component is cut. (B decousTing) -
C component is cut. =+|DC dacoupling > VBAT
A1 RK-13
® Low pass fiiter Nicd = —
o Righ { AAxE —=
CMTOUT o * componsation |— MIC = ps
4.7VPR = VCC «.Attenuation 11DQO03(1A) x 2 J
» DC decoupling NV\:[g_smvpp
ImVAMS
RY c2 R2
CMT OUT o- e ) ——
12K 0.0474F 6.8KS1 Mic D1: For prevention of reverse curreat to the rechar- !
c1= RIS geable battery to the adaptor.
T To achieve efficient recharging of the battery, a
Schottky barrier type diode RK-13 (1.7A) is used.
r}‘r S T —_— D2, O3: These diodes are used to drop the voltage from the
i pass :",;’;,uency Attenuation printer to less than printer driving voltage (7.15V
compensation max.). 1
C1, C2: DC decuppling D4: For prevention of reverse current from VP to the
Output level: 3mV rms rechargeable battery, when the adaptor is being
Output impeadance: APROX 8002 used.
D6&: For prevention of reverse current from VBAT
(PC-1800) to VP (printer).
The diode is a Schottky battery type for avoiding

4-2, Read circuit battery exhaustion when the adaptor is used.

Dé: To avoid exhaustion of the battery in the main
unit when the rechargeabte battery is used, D6 is
used to bypess D4 and D5.

To meet the printer drive voitage (5.0V, min.}, the
rechargeable battery low voltage is set to 5.65V
limit (1.13V per battery).

After the main unit battery is ORed with the VBAT supply

from the CE-1600P, VVCC is regulated to 4.7V before

supplied to the CE-1800P. (See the figure below.)

nr When the main unit power is turned off, VCC is not sup-

plied.

Inside gate array

The read signal amplifier circuit consists of the same type as
that of the CE-150, The circuitry is contained inside the

gate array in the case of the CE-1600P. CE-1600P PC-1600 Main unit)

VCC =
4-3. Remote circuit
For the relay (AGB229 or GSAK-287P) is a two-coil VBAT P or =vee
latching type, A ON {or OFF) pulse must be given to the
activate (or deactive) the relay through the driver of the = t’(“gf :
gate array, in order to turn the relay active. (See Fig.8.) i

The width of pulse must be more than 5 miiliseconds than
that mentioned In the relay specification. With the CE-
1600P, it is st to about 10 millisecond:s.

—68—
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5-2. AC adaptor (EA-160)

The following is a brief specification.

¢ Primary side input rating

t00VAC, 50/60H2, 20VA (Japan use)
Secondary side output

Rated voltage: 8.4V DC

Ratad current: 1A

Peak current: 2A

Qvercurrent protection: About 2.6A
{Output short protection)

\Y
[}

8.4v

+ - |
Abt. S&)MA Abt, 2.5A
Regutator type: Chopper
® Size of case and weight
67.2 mm (W) x 1152 mm (D) x 53.5 mm (H) excluding
the stand of 1 mm high.
896 g

6. Service precautions

® All components must be closely installed on the board.

® QObserve the following torque in tightening the tapping
screw. Too much force may damage such as cabinet. For
the type of the screw to be usaed, refer to Parts Guide,

Screw location number

(Ses Parts Guide). Tightening torque {kg-cm)

A 2.0 kg * cm
B 2.5 kg *cm
[ 3.0kge*cm

Marking in Parts Guide

The symbol (A to C) is attached to the lower right side
of the parts number.

Ex: 4A

® Consumption current

VP = 8V
Cansumption
current Note
PC-1600 Max. BOMmA RS-232C not
in operation
Printer | Gate array {(LR38046) | Max. 3.26mA at 1.3MHz
ROM {SC27C2566) Max. 3.20mA At 400KH2
Driver (LB1247) Max. 100mA
When 45° dorted line | Max. 803mA
is printed
When print ASCII Max. B38mA
character
When “555 ....” Max. 605mA
printed
When tha carriags is | Max. 242mA
| is returning
45° dotted line Max. 969.45mA
( ASCII character Max. 784.46mA
"565...... v Max, 761,45mA

NOTE: Printing character standard ‘2"

® Maximum printing time
(i) When printing 45° dotted line: 28 minutes
(it} When printing ASCI) character: 34 minutes
(ili) When printing “'665....": 36 minutes

* Rechargeable battery capacity: 500mAH (at full
charge)
*® Maximum printabla characters: About 10,000

characters {at print speed of 5 CPS)

¢® Maximum printable Jines: About 240 lines (at the
print speed of B CPS, with one second considered
for a carriage return after printing 40 character
positions on a line)

6-1. Removal of the FPC PWB
To remove the FPC PWB from the main PWB, heat the
surface of the FPC PWB from above using the soldering
pencil, then lift up the FPC PWB from the main PWB, The
fob may be slightly difficult as both sides of soider are
secured with the double tack tape.

FPC. PWB

Main PWB
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6-2. Soldering FPC and connector

Insert the 60-pin male connector (GCNCM1295CC6J) and
the 60-pin female connector (QCNCW1293CCZ2Z) to the
FPC PWB (QPWBM1I009ECZ2) and secure them with
screws. Then, solder the connectors with the soldering
pencil, with care for line intervention by solder, Connect
the male connector to the 1.6 mm thick reinforcing plate
and the female connactor ta the 1.0 mm thick reinforcing
plata.

Next, align the longer connector with the shorter con-
nector, then cut it to the same length as the shorter con-
nector.

connector holding screws

80-pin,
male
connector

/

1.6mm thick
reinforcing
plate

Solder terminal

|_— FPC back side

Aﬂ

Connector holding
screws

ol

1.0mm reinforcing
! /‘ r_ plate

80-pin, female connector

—70—

6-3. Soldering the FPC PWB {DUNTK1060EC22)
and main PWB

@ Fold the FPC in reference to the line shown on the
surface of the FPC (the side the solder terminal is not
on).

FPC surface
Folding lina

80°

60-pin, fernale
connector

(® Evenly solder the solder terminal area on the surface of
the main PWB and clean the area with alcohol. Match
the bores in the FPC with the bores in the main PWB,
then temporarily fix using the double tack tape of the
FPC.

FPC

i
& sty
Mala PWB

|

Heat the FPC PWB from above using the soldering
pencil to solder it. {(Solder temperature: 260°C)
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7. Printer block (PTMPG3308A)

As specifications given in this section are for servicing of
the printer mechanism, they may differ from those given in
Page 00 which take precedence over the specifications in
this section.

7-1. Specifications of the PTMPG3308A

Model name: PTMPG330BA

Recording media: Four-colos rotary ball point pen recorded
Mechanisum: Drum type X-Y plotter

Print speed: Differs depending on the size of the printed
character.

For the character size 1: Average 14cps to print 96 ASCI|
character set.

For the character size 2. Average 7cps to print 96 ASClI
character set.

Maximum print positions: 80 character positions for the
character size 2. (Choice of 1680, 120, 40 character posi-
tions and so on.)

Pen moving speed:

AN\

Plotting range

1} Plotting direction

Horizontal pen movement to the right is along the +X
direction and to the left is along the —X direction Paper
feed is along the Y direction, having the paper fed derection
along the =Y direction.

2) Plotting range
(1) X-axis
192mm, 1920 steps

N\N

Plotting range: 182mm

Home positlon: 142 1mm

Paper guide width: 220mm

s Xaxis..... 860 steps/second (1-2 phase excitation)
325 steps/second (2-2 phase excitation) (2} Y-axis
Yaxis..... 650 steps/second i} Adsize and lerter sizes

Pen moving distance:

0.1mm {0.2mm during initialization)
0.1mm

Pen plotting speed:

85mm/second (X and Y axis)

92mm/second (45 degrees)

Character size: Character slze differs depending on the
character form,

6 x 7 matrix

1.2

® Character dimensions:

0.8mm x 1.2mm {minimum)

(1.06mm x 1.45mm in the case of 0.25mm line width)
¢ Print pitch: 1.2mmz10%

& Paper feed pitch: 2.4mm=*10 %

Character size

{mm)

254 MIN 2542x MIN

U |

2~16ne 2~16m

il)  Paper roll (recommended type)

?

_—— - — o ——

2~16mm 2~16em

I
214 2en

4 | characters/Line 160( 80 [ 63 |40 | 32| 26| 22| 20|17
Character halght 12]24]36|a8]80!7.2] 8496|108 {A variation of 2 to 16mm may occur depending on how
{mem) the paper is set.)
Charscter width | gl 16124(3.2{4.0|4.8]56.6(6.4|7.2
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Recording paper

The following paper specifications are recommended to
meet the write and paper feed requirements of the ball
point pen.

1) Cut sheet

(1) Kind:

Plain paper

Paper quatity:

Must be a high-quality paper whose surface smoothness
is more than 25 seconds without oil material on surface.

(2)

(3) Thickness:
60 to 110 microns (70 microns, preferable) which
equals 52.3g/m?.
(4) Width:

Ad: 210£2mm

Letter: 215.9482mm (8%+0.078")

Paper roil: EA4AR1 (A4 size paper roll}

EA1TLR1 {letter size paper roll)

Recommended ball point pen: specifications are as follows.
(1) Kind:

Water based
(2) Size:

¢ x 23.3mm, +0mm, —0.1mm
(3) Life:

250m or more (when EA4ARI is USED)

(More than 43,000 characters of 96 ASCII charecter set of
2.4mm helght.)

3. A Wiring Diagram

Below is a wiring diagram of the PTMPG Printer Circuit
Board.

Carrlage Posltion Detector (Downsldo)

Yellow
ey J =

{(Upside)

Right Angle Wafer 17 Pins
|_16046-17A
(MOLEX JAPAN CO., LTD)

Figure Vil-1: Wiring Diagram

]

4. Circuit Diagram
Below is a circuit diagram of the PTMPG Printer Circuit
Board.

Name Phase| Color | No. Circuit [
Carriage 8 | Gy | 17 | 0—0 0O
Position =l
Detector A | Yellow| 16 o
X-motor COM| Black | 16 | ©
{Carrlage
Movement) D Red 14
White | 13 J
Blue 12
A | Yellow| 11
Y-motor COM | Black 10 (o
{Paper-
Feading) Reg 9
C White 8
Blue 7
A | Yellow| 6 1
Z-motoy COM| Blsck b [og
{Pen-Up/
Down & D Red 4
Color-
Change) C White 3
8 Blue 2
A | Yellow 1
Figure V11-2: Circuit Diagram
Drive pulse train ‘
X-axis and Y-axis drive motors (1-2 phase excitation)
"f“’}_‘l” Moving direction
StepNo.| A B | ¢ | D fofmn
dlrectlogn X-axls | Y-exis
1 ON | OFF | OFF | ON
2 OFF | OFF | OFF | ON
3 OFF | ON | OFF| ON
4 OFF | ON | OFF |OFF + +
ﬁzcuzf:{” Clock- | Reverse
6 OFF | ON | oN |OFF| © wise | feed
) OFF | OFF | ON |OFF
) ON | OFF| ON |OFF
8 ON | OFF | OFF |OFF

The X-axis motor operates under the 2-2 phase excitation
mode during initialization.
Z-axls drive motor (2-2 phase excitation)

Step No.| A B c D rotgdt?ntg:j :mon dhlhr::‘:ro';\
1 ON | OFF | OFF | ON
2 OFF | ON | OFF] ON Counterclock- +
3 ofFf| on | on | oFe| wise Pen down l
4 ON | OFF | ON | OFF H
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7-2. Physical Characteristics of the printer

The PTMPG printer is composed of five parts: a frame unit,
an X-direction drive unit, a Y-direction drive unit, a pen
drive mechanism & colorchange mechanism, and a pen
b take-out mechanism. Each part is described below.

1. The Frame unit

The frame unit consists of a right side-plate, a left side-
plate, support plate and paper guide, The lower end of the
frame is used for mounting.

2. The X-Direction Drive unit

The X-direction drive unit con8ists of an X stepping motor,
an idler gear, a pulley gear, a pulley support rest (left)
unit, a pulley support rest {right) onit, a slider unit, and a
wire, The gear reduction ratio of the stepping motor and
pulley gear is 1:13.9. A single pulse of the stepping motor
{18 degrees/360) moves the slider unit or pen by 0.2mm in
the X direction. Power transmission from the pulley gear
to the slider unit is made by the wire, which is tensioned

s by a coil spring.

X Stepping Motor Pulley Support
Idler Gear / s Rest {right) Unit
Pulley [
Gear

=
Pulley Support \

Rest (left) Unit Sll> Unit Wire

3. The Y-Direction Drive unit

The Y-direction drive unit is the paper-feed mechanism.
It consists of a Y stepping motor, an idler gear, a platen
roller unit, a paper bolder installing plate (left), and a
paper hotder installing plate (right). The reduction ratio
between the Y stepping motor (Y motor) and the platen
gear is 1;7.88. One pulse of the Y motor moves the platen
roller, or recording paper, by 0.2mm in the Y direction.

Platen Roller unit

Papar Rolder
Installing

Plate (left} Y Steppiag Motor

Idier Gear

Paper Holder
Installing
Plate (right)

% 4, The Pen Drive Mechanism & Colar-Change Mechanism
This part consists of two maln blocks: the pen drive
mechanism and the color-change mechanism, each of which
is described below.
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1) The Pen Drive Mechanism

The pen drive mechanism consists of a Z-motor unit, a
Z-cam gear, an &jection lever shaft unit, a roller {ever
and a ball point pen.

The pen’s up/down movements are performed by the
rotation of the cam gear, whose motive power (s trans-
ferred to the ejection lever through a pin. Considering
the E point below as an origin, the pen comes down
when the cam gear rotates three (3) steps along 2 (+)
direction, and the pen comes up when the cam gear
rotates three (3) steps from the pen-down position
along Z (—~) direction.

(1) View of the Z-Cam Gear

®

3 steps 7 steps 15 steps

(2) Z2-Cam Gear steps

2} The Cofor-Change Mechanism

The color change mechanism is composed of a Z-motor
unit, a Z-cam gear unit, an ejection lever shaft unit, a
rotary holder which is in the slider unit, and a color-
change lever. '

The color<change is performed by the movement of the
Z-cam gear gram from E point to D point and then the
reciprocation of it between D and A points, The gear
of the rotary holder has 32 teeth, and eight (B) reci-
procations of the 15-step movement make for a color
change once.

S. The Pen Take-Out Mechanism

The pen tske-out mechanism is a lever which is attached to
the slider unit. To replace the pen with a new one, first
press down the pen take-out {ever, Then, pick up the pen
from the rotary holder and replace it. A pen can be re-
palced at any position on the slider unit.




This section gives step-by-step instructions for taking apart and a ssembfing the PTMPG printer. It also contains the adjustment
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7-3. Disassambly and Assambly

methods of seach part, and wiring and circuit diagrams for the circult board on the printer,

1.

Disassembly
To take apart tha PTMPG printer, remove the components from the frame in the order shown below. Where necessary, an -

explanation is supplied in the right-hand column,

Step Part No. Component Explanation
1 4-1 Z-motor unit 1. Remove the retaining ring (E type) (RE1.5) and the
plain washer (WF2.2) from the Z-cam gear unit with
43 2-cam gear unit a Keystone screwdriver.
44 Z-motor spacer unit 2. Ramove two Phillips round head screws (SP2 x §) from
the Z-motor unit {4-1).
4-2 Ejection lever shaft unit
3. Remove the Z-motor {4-1) and the Z-motor spacer unit
(4-4), and then the Z-can gear unit (4-3).
NOTE 1: Do not deform the plastic part of the ejection
lever shaft unit.
NOTE 2: Do not lose the washer (WF2.2) inside of the
Z-cam gear unit.
2 33 Platen roller unit 1. Remove the retaining ring (E type) (RE2) at the outside:
left of tha frame from the platen roller unit (3-3) with
a Keystone screwdriver,
NOTE 1: Do not deform the paper holder plates (thin
plates) of the paper holder installing rest units,
right (34) and left (3-5).
NOTE 2: Do not deform the pins of the platen roller
unit (3-3) when handling or storing.
3 241 X-motor unit Remove the two Phillips round hesd screws
(SP2.3 x 3.6).
31 Y-motor unit Remove tha two Phillips round head screws
(SP2.3 x 3.5).
4-7 Switch unit Remove the two Phillips round head screws
(SP2 x 3.5).
6-1 Rubber bushing
63 Lead guide (left) Remove the left and right lead guides by inserting a
Keystone screwdriver between the frame on each of them,
64 Lead guide (right)
6-2 Wafer assembly Remove solder with a soldering iron or a solder remover.
46 Stopper Remove the Phillips round head screw

(SP2 x 2.5).




-

2. Assembly
To assemble the PTMPG printer, follow the assembling order of the instructions shown below.
Before assembling the Z-motor unit, edjust for pen-stroke and motor phase.

Step Part No. Component Explanation
1 2-1 X-motor unit SP2x 2.5
%/
SP2x 3.5 PhiIIips(;(;und head e == .
serews SP2x36 SP2x36 \ X
SP2x 2.6 Phillips round head
screws {2) i
3-1 Y-motor unit
SP2.2 x 36 Phillips round head
screws (2}
SP2x25 Phiflips round head
screw (2)
4-7 Switch unit
SP2x 3.6 Phillips round head
screws (2}
6-1 Rubber bushing
6-3 Lead guide {left)
64 Lead guide (right)
2 33 Platen roller unit
36 Platen spring
WF33 Washer (2)
RE2 Retaining ring (E type)
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Step Part No Component Explanation
3 34 Paper holder installing plate (left) | The paper holder installing plate {right) unit serves as a
unit fixer of the bearing or the piaten roller unit {3-3), too.
Set it with the parallel part of the bearing up.
SP2x 25 ~ Phillips round head
screws (2)
35 Paper holder installing plate The screw-tightening torque is 2,5 kg/em.
{right) unit
After tightening the screws, hook the paper holder
SP2x 26 Phillips round head spring onto the hook of the paper guide A of the frame
screws (2) 1-1).
3-3
Paraliel Part
\ of tha Bearing
/3-5
The Hook of the
Paper Guide A
4 25 Pulley support rest {(left) unit Press the pulley support rest (left) unit {2-5) into the
’ frame (1-1).
46 Stopper The screw-tightening torgue is 2.5 kg/cm,
SP2x 25 _ Phillips round head screw
SP2x 2.5
b 2-2 Idier gear Set the pulley gear unit (2-3) to shift into double-géar
with the cog. {(Mark the cog first.)
RE15 Retaining ring {E type)
23 Pulley gear unit
RE1.5 Retaining ring (E type}
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Step Part No. Component Explanation
6 3-2 Idler gear Shift the double-gear (platen gear) of the roller unlit
(3-3) with the cog, and set the idler gear (3-2). (Mark
RE1.6 Retaining ring (E type) the cog first.)
3-7 Release lever
RE2 Retaining ring (E type)
38 Release lever spring
RE2
7 4.5 Slider unit Press the pulley support rest (right} unit (2-6) into
the frame {1-1).
2-7 Slider shaft
RE4 Retaining ring (E type)
26 Pulley support rest {right) unit
8 24-1 Wire unit A 1. Move the slider unit (4-5) to the right side of the
printer and hook the end of the wire unit B (the
24-2 Wire unit B shorter one) onto the hook of the stider unit
{2-6)
243 Wire spring \

o
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Step Part No.

Component

Explanation

8

2, Wind the wire around the pulley of the pulley
support rest (right) unit (2-6). After winding the wire
unit A (the tonger one) around the pulley support
rest (feft) unit (2-8) as shown in step1, wind it four (4)
times around the pulley gear unit (2-3). The position
of the second figure is shown be lox.

Wind the Wire
Four Times

Slit of the Pulley
Gesr Unlt

3. Pass the wire through the slit of the pulley gear unit
and wind it around the other pulley of the pulley
support rest (left) unit {2-5), Then, hook it onto the
left-side hook of the slider unit.

4. Test to confirm the condition of the wire unit by
checking whether the slider unit can be moved
smoothing front side to side by hand,
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Step Part No. Component Explanation
9 4:2 Ejection lever shaft unit 1. Temporarily fix the Z-motor spacer unit (4-4)
onto the frame with a Phillips round head screw
43 Z-cam gear unit (SP2 x 6).
WF2.2 Plain washers (2) . Set the gjection lever shaft unit (4-2), Z-damper
spring (4-8), two plain washers (WF2,2), and Z-cam
44 Z-motor spacer unit gear unit (4-3), and fix them with the retaining
ring (E type} (RE1.5). Be careful not to deform
SP2x 6 Phillips round head screw the plastic part of the ejection lever shaft unit.
Adjust the motor phase and pen stroke when
48 Z2-damper spring setting the Z-motor unit {4-1).
RE1.6
\ WF2. 2
o o
10 4-1 Z-motor unit . Setting the Z-motor unit: remove the screw

BC Phase Energizing

6V

Black

[

Black

Yellow
Blue

Whlite
Red

(SP2 x B) which is tacking the Z-motor spacer unit
(4-4), and set the Z-motor unit. At this setting, the
cam of the Z-cam gear uait {(4-3) should be in the
pen-up position (E position on page 34) and the
Z-motor should be enerpized (BC phase). The Z-cam
gear and Z-lever shoufd be so engaged that value A
shown in the figure balow is 0.8 to 1.0mm. Adjust
the value of A by rotating the motor ponion gear
shile the motor is being energized.
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Step Part No. Component Explanation
10 2. Ad|ustment of the pen stroke: using the pan stroke

adjustment jigs, A and B, rotate the depressed
part of the connecting ring of the ejection lever
shaft unit. Using a standard pen (L = 23.3 +0 or
—0.1), the pen stroke (the gap between a pen tip
and a platen) must be 0.6 to 0.7mm at pen-up
position (the horizontal part of the Z-cam gear

in Figure VV1-4). To make the pen stroke smaller,
move the pen stroke adjustment jigs of A and

B in each direction indicated by the arrows in the
figure below.

Pen-stroke
adjustment
2ig A

After adjustment, apply the Screw Locking Agent
to position E in the above figure.

3. Adjustment of the Z-motor phase: adjust the motor-
setting angle by printing characters with a standard
pen (L=23.3 +0 or —0.1).

4, Tightening the screw: tighten the Phillips reoud
head screws {(SP2 x B). The torque is 2.5 ka/cm.
Apply the Screw Locking Agent.
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7-4. Maintenance and Repair

b also included.

1. Randiing the PTMPG Printer

The PTMPG printer should be handied carefully anad gently.

If you follow the instructions given below, your PTMPG
printer should give years of service. The sections below give

tips for proper handling of the printer.

1) Holding the Printer

This section gives general instructions far handling the
PTMPG printer. Directions for maintenance and repair are

L
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1) The Repair Technician
There are three levels of repair technicians: A, B8, and C.
Each jevel is based on the level of knowledge about and
the skills required in repairing the PTMPG printer.

Level A:

This technician has little experience. He has general knowl-
edge of the principlas of operation and structure of the
printer. He does not require extensive experience or skill.
For example, suppose the printer does not print. The Level
A technician would first check to see if the solenoid wers
energizing. If necessary, he would replace it or repair the
driving circuit. If the solenoid were enegizing properly,

Hold the front and rear of the printer (marked with<}),
as shown in Figure IX-1below, The printer could malfunc-
tion if it is held on the sides {(marked withe ). Do not
squeeza the ejection lever shaft unit when you hold the

he would check the battery voltage and, if neccessary,
recharge it.

Level B:

printer.
0
' ap
Ejection Lever Shaft Unit
Figure 1X-1
2) Parts That Should Not Be Touched
' ® Do not touch the slider unit, except 1o take out the

pen.

® Do not touch the wire. If you do, it may come out of

the pulley.
® Do not touch aany shafts.

® Do not touch the ejection lever shaft unit. If you do,
the relation between the connecting ring and the shaft

will be shifted, and the pen-up/down or color-change

functions may not be performed.

F 3) Handling the Pen
Be careful not to drop the pen,

2. Maintenance

The PTMPG printer should be cleaned every three months,

or after using S rolls of paper, whichever comes first.

Remove paper debris, dirt, and dust by suction (using 3
vacuum cleaner). If necessary, apply alcohol or petroleum
benzine 1o remove dirt. Do not use lacquer thinner, trichlo-
roethylene or ketone solvents, They can damage the plastic

parts.

Grease the printer, if necessary. Apply the grease to specified

parts only.

3. Repairing the PTMPG Printer

This technician has some experience. He should have more
understanding of the principles of operation and structure
of the printer than the Level A technician. He knows how
to disassemble and reassemble the printer and can use
measuring instruments and tools to repair it. For example,
if the printer were not working, the Level B technician
could check the same things as the Level A technician. In
addition, he would measure the length of the pen and re-
place it if it were too short. He could check the actuator, or
look for a broken spring in the solenoid, and replace the
unit if necessary. He could also replace the rotary holder
for the pen if it were defective.

Leval C:

This technician is highly experienced. He should have de-
tailed knowledge of the principles of operation and structure
of the printer, 8 high level of capability in printer disas-
sembly and reassembly, experience with measuring instru-
ments and tools, and the ability 1o repair ail parts of the
printer. The Level C technician would perform all of the
tasks of Levels A and B. In addition, he would replace
the ejection lever if it were bent, and replace the ejection
lever shaft unit, if the bearing were defective,

2) Repair Tools

Following is a list of the tools a technician needs to re-

pair the PTMPG printer,

® Tweezers

® ET hatders (ET4, ET2, and ET1.5)

® Screwdrivers for precision instrument:

Phillips screwdrivers: No. 0 and NO. 1

Keystone screwdrivers: 1.4m/m and 2.8m/m

Long nosa pliers or lead pliers
Soldering iron and solder remover
Special Tools:

a set of pen-stroke adjustment jigs:
Adjustment jig A 00P72-0012/// FG
Adjustment jig B O0P72-0013/// FG
Thickness gauge

This section covers instructions for repairing. the PTMPG
printer, including descriptions of the levels of skill a tech-
nician must have to perform different types of repair jobs,
a list of the tools a technician will need, and a comprehen-
sive Repair Guide that shows remedies for problems that
might occur,

3) The Repair Guide
A Repair Guide Is shown in the following pages. It is
divided into five columns for ease of reference. Descrip-
tions of the five columns are shown on the next page:



N
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“Problem”: This column contains the problem you have
identified. Look here first.

*'Cause’’: This column describes the causes of a problem
under the specified conditions.

"*Level’’: This is the level of expertise of the repair tech-
nician.

"Checking Method’’: This column describes the points
in the printer to be checked to locate the malfunctioning
part.

’Repairing Method”: This column contains instructions
for repairing the printer.

Look up "Problem’” on Table X-1 first to identify
your problem and find its *“Cause.” The reference
numbers of each "’Cause’” correspond with the ones of
the “Checking Method'” and 'Repairing Method” on
Table X-2 in the following pages.




Repair Gdide

PROBLEM | z | - °
Ele |e g $ |5
Bla |C¢c c s |= 4 c| s 8
|8 |eg| | |23 |8 NEAE R
TR . |
T |= E=[ = w r Bl w [T : ' N . .
5B (83 5|88 2.|c|s|5 8|28 |5 CHECKING METHOD " REPAIRING METHOD
c|gg[22 2|83 |Bg S5l e 5|89
88|22 = (B3 BRI (S |S]5 5|58
& 1528 = =§Q=;2 Els|l.elc!E28 2=
_mcugz%ggg§9~@ ElE| 5|5 (58 8|2
REF E|l<8iGe & lasFEEs 2| o |a. a|8.15% |2
NO. CAUSE . .
1 Improper installation of the pen 10 =] (el ine] A | Check that tha pen is installed in the Attach the pen cartectly,
] ) ) right position, L .
<2~ | Using an unspeclflad pen : Q e .| O |0 |0 |C | O | O | A | Check thm'the spacifled pen {length: | Attach the specifiad pen.
| . ) : | | . 23.3 +0 or —0.1mm) is attached,
& 3 The pen Is out of Ink o o : . . o o ‘ A | Chack whether the pen ls out of ink Attach a new pen,
N . ' : - | by handwriting. .
: 4 | The loed wire of the Y-motor |5 cut = ‘ : : B | Check that the proper currant flows Replace the X-motor unit.
S . R into each phase of the X-motor. . ] N
5 | Malfunction of the X-motor unit Q|0 o B | Remove the X Idler gear end check the | Replace the X-motor unit.
motor gear for any uvnusual Ioad b .
. .| turning I slowly. - . )
Broken or deformed X idler gear Q|0 | . o] . : A | Check the X idler gear. C Hep]ace the X idler'gﬁar.
7 Broken or deformed pulley gearunit|, [ O | O . i [e} . ) B Check the pulllev gear, o Heplaée the pulley gear unit.
8 Foraign materials in the teeth of Lo (o] - e} "| A | Check for foregln materisls - | Remove foregin materials
X-drive gear . ) - . . - , . . - B . ) -
9 The battery voltage drops olo|oflo o |QC |OQ O . oo | |.B | Check the battery voltage make suré" 1} Charge or replace the batiery
’ : . : - the voltage 15 mera than 5,16V : - .
10 | Unsmaoth sliding of slidar unit o |0 Q . . : _- B | Remove the wire and make sure that - 1} Remove foreign materials,
E B E the slider unlt can be moved smcothly 2] Replace the slider unit.
from slde to side by hand, . 3) Clean the shaft and add a
. - e 1 lubricant.
11 | The wite is cut c |0 ] ‘ N . : B | Chieck‘whether the‘wlre iscut. - | Replace the wire unlt.
12 | The wire is taken off c oo . ] " ‘ | B | Check if the wires have come off from Rewire correctly.
‘ : i . ‘| the pulley gear and from. the pulleys :
o ’ of the pulley support rest right and
) left units,
13 | Worn wire spring or stretched : o ‘ B “Check whether he wire is stretched, Replace the wire unlt.
wire : ‘ ' 1 and that the wire spring is worn
14 | Deformed e]ectlon lever shaft unit ' o) e o S c |0 c } ) o Replace the election lever shaft
: . S N ' unit.
15 Rollers of the pulley support msts - O ¢ . ! R B | Removs the wirk end check thet the Replace the pulley support rest
. (R & L) do not rotate : . ) - pulléysrotate-smogthly, - - unit. .
18 | Slider unit Is in contact with the c|C - . R B | Check for contact by meving 1he ' Replace the slidar unit. I the roller
paper gmde or its rollam 1. ’ ol : R . slider from side to side when the- spring of the paper guide is
[ e~ R — B . R SV L — e - - release-leverds-ON; ——— +deformed, replace the spring.
17 Improper rélation between the two | < o ) Tl - -| A | Check the relaﬂve pOSJtlon of the two Put the two ge.ars together
gears of the pulley geer unit ) ) o g . || gears of the pulley gear. correctly.
18 | The lead wire of the Z-matorlscut : | Q | O | 1o (o] - o |0 -C | Cheek that the proper current flows. - .| Replace the 2-motor unit
] . - : : i - | - | into each phase of the motor, . .
19 | Deformed Z-cam gear ‘ 161G 1 RN Tole o] C | Check for the déformation of the Replace the Z-cam gear. ]
- ) ) ) ; | . N ) - Z-cam gear, aspaclally thegrooveson it. - .
20 | Foraign materials in the teethof | © [ O - NEREE o |c A -| cheek for foreign materlals, - | Remove foreign materials.
| the Z-drive gear } o . . )
21 | Bigger pen strake o "R e] | © | Maasura the pan stroka of the specified | Adjust the pen stroke correctly.
: ' : : ' ' pen {léngth: 23.3 40 or —0.1 mm) to '
) maka sure that the gap Is 0. 7 to
‘ 1 08mm.
22 Smaller pan stroke e ey : ' o2 C | Measure the pan nroke of the specified | Adjust the pen stroke correctly.
: o s .| pen {length: 23.3 +0 or ~0.9mm) to
o K rnake gure that the gep Is 0.7 to
. ) ‘ I 0.8mm, ] ] . .
23 Removed or deformed solor-change . . ' - .10 | O - B | Chaci whether the color-change lever Replace the color-chanpe lever
; lever spring of ihe slider unii - ' - - - | spring is either removed or deformed. spring.
! I ) : - . : :
24 | Defective swilch of the switch unit \ ’ ‘ Jol " |s | ‘ | Replace the switch unit.
26 { The lead wire of the switch unit i : ’ e B | Check that the proper-current flows - BReplace the switch unit,
: is cut 1 . S ] into, the switch. : .
26 | Deformation or breakage of the ClojOo (OO |O|0O B | Check for deformetion or breakage . Replace the slider unit. 2
| penreturn spring of the slider unit - - I B of the pen-return spring, o
.°§ . 27 Defarmed or broken detent plate . . Q< i oo B Check for daformation or breakage * | Replace the slider unit.
| of the slidar unft ] ) of the detent plate, : '
28 | ‘Rermoved holder rlng of the slider - . o |0 A | Check if the haldar ring Is removed Set the hoider ring in the rotary
unit o . from the rotary holder, -| holder properly. Replace tha
- ' . - oo . . holder ring, If its click is broken,
28 The lead wira of the Y-motor is 10 i o E . B | Chack that the proper currens flows | Replace the Y-motor unit.
cut . . I into each phase of the motor. . )
30 | Mulfunction of the Y-motor unlt ) [&] ' . . B | Remove tha Y-ldler gear end check the Replace the Y-motor unit.
’ ’ : motor gear for any - unsual Ioad by '
. . ) ) turning ) .
31 | Deformed or broken Y-idler gear o |© s A A" | Check the Y-idler poar. ‘ .| Replace the Y-idler gear.
32 Platen roller doas not rotate o |0 o ; B | Remove tha Y-idler gear and check the Replace the platen roller.
. . : ' T : rowation of the platen roller.
33 | Forelgn matarials in the teeth of o |0 . 1. .| A | Check for foreign materials, ’ Remave fareign materlals,
the Y.drive gear . . ' . . ) .
34 | The rollers of the paper guide do , o]0 : A | Check that tha rollers of the paper Replace the printer mechanism,
not rotate smoothly . - : N . ! o _ |- .| guide re1ate smoothly. - N
35 Foreign materials in the paper guide . - ole | | s B T S -] A | Check for foreign materials, o . | ‘Ramove foreign materials. ‘
36 | Deformed paper-holder mstsrllng o || {c|o ] ~ | A | -Chsek if the paper-holder lnstalllng - | -Replace the paper-halder instatling
plates L&R) . BT R B = a | | - FEE - plate unit is deformied and touches the | plate unit. N
’ N R | B ‘slider-unit or the platen roller, ) ’
37 | Unspecified paper is used : . N EREREE o]0 |- - | i} A | Check the paper slze, thickness, and . - . | Use specified paper,
. } ’ quality.
38 Improper reiation betweem the two . o Q A | Check the relative pogition of the two Put the two gears topether
gears of the platan roller unit ' gears of the platan gear. correctly.
39 | Worn baaring part of the rubber c . Q A | Check for a blgger backlash of the R Replaee the platen raller unit..
roller ' shaft and the baering,
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8. CIRCUIT DIAGRAM -
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9. PARTS & SIGNAL POSITION
POWER SUPPLY P.W.B. (FRONT VIEW) MAIN P.W.B. (CONNECTOR-SIDE)

'_ -
= anp —+ E{OOXECXY
L] v Acc o L
it = IE BB
ND - - ;
v - 1 s ¥ P 1
o L] "‘ s
5 E T. outd ; ! L1}
- |
-l Tty
12 S, .
M
= 10 - ol A
J
i
i ]
—_\nm
| b L
1l
_ !! 7 )
L o |
: = e /
— i i AT ° B
CeEml
T L
co——
ﬁi ; ot ﬁ
L n | r
- r I
° r Capacitor {1000uF 10V} mounting
Bent p:/—— Keep the capacitor inside of P.W.B.
a8 o Top view '
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; No gap between P.W.B.
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PC—1600

POWER SUPPLY P.W.B. (BACK VIEW) | MAIN P.W.B. (LSI SIDE)
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Capacitor {100uF 10V) mounting
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Bottom View ——

No gap between P.W.B.
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Intentionally Blank
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10. PARTS LIST & GUIDE

Exteriors ,
PRICE | NEW | PART
NO. PARTS CODE PRIGE | \NEW | PART DESCRIPTION
1|LHLDZ1DO0D2ECZZ AB N D Paper holder (Left)
2/LHLDZ1003ECZZ AB N D Paper holder (Right}
J/ILPiN-10C1lECZZ AB N c Pin
4 XBSSM20POBO0D | AA C [ Strew (2%6) - o
5 GCABB1OC0C1C0CECZ2Z AT N D Top cabinet
6[CCOVALIOGOIECO1 AL N D Printer cover
7/ HDECALQ012ECZZ AE N D Switch panel
8 HDECALID11ECZZ AF N D Dec.panel
9 PTPEHIDDEGECZ2Z AD N c Static tape B
0/ QTANZIOD3ECZZ AC N [ Static terminai
11| LX—BZ1158CCZ2 AA C Screw (2X8)
12/ JKNBZ193532CCSA AM N [+ Color change key (18PCS/set}
13[JKNBZ1952CCSB AM N C | Reverse paper feed key (18PC5/set)
4| JKNBZ1952CCS8C AM N c Paper feed key (18PCS/set)
15| 0SW-S1074CCZ72 AE B Slice switch
6|QSW-MO0131FCZZ AC B | Key switch
I7|[QCNCWIO00/7ECOG AE N Cc Connector (7pin)
18 |DUNTK1057ECZ7Z AV N E Switch PWB unit (This includes No15~17)
19| XUBSD20P0O60D0D AA C Screw (2X6)
20/LBNDJ20038SC2Z7Z A A C Cable clamp
2L{LX—-WZ1010ECZ2Z AA N C Washer )
22| DUNT-1042ECZZ BW N E Printer unit {PTMPG3308A
23| XUBSD20P0O4000 AA Cc Screw (Z2X4)
4|GiTAZI002ECZZ AF N c FPC fixing plate
25|QCNCW1293¢8C2Z22 AY 9] Caonnector (60pin}
26 |[QCNCM1295CC6.J AV C Connector (60pin}
2Z7|DUNTK1Q060ECZZ BN N E FPC PWB unit (This includesNo25,26) |
2| XBBSD20P06000D0 AA C Screw (2X6)
29/ PSLDC1008ECZ2Z AE N [ Connector shield plate
W/QCNCWID0SECLE AN N C Connector (17pin)
M|LANGKIODI)SECZZ AD N [ Battery fixing angle
2| |UBATNIOO3ECZZ BA N A_ | Battery (NI—CD AA3X5)
33/ LANGK1005ECZZ AG N C Connector fixing angle
34 |QCNCMEO16SCIOG AB [ Connector (7pin)
3B|[QCNCWIODSECOE AB N B Connector (2pin)
k|QJAKC1003CCZ7 AD B | Jack for AC adaptor
37]|QJAKCI016CCZ2Z AC C  [Jack socket (for Remote)
B|QJAKC1013€CCZ2Z AC B Jack for MIC
I|(QCNCM1338CCOB AA B Connector (2pin)
AW[QCNW—1011ECZZ AC . N o] FPC
il DUNTKIOG59ECZA BT N E Main*Power supply PWRB unit (USA only) {This includes No28,33,34,36~~40)
DUNTK1059ECZ2Z BT N E Main-Power suppty PWB unit {Other countries) {This includes Nu28 33,34,36~40).
42|PSLDC10O7ECZZ AF N c Shield plate .
43|GCABALIOO09ECZZ AQ N D Bottom cabinet
M| XUBSD26P0800D AA [§ Screw (2.6X8)
H|GLEGP1003CCZZ AA [ Rubber foot
HB|PTPEHIQ005ECZ2Z AF N C Static tape A
7ILANGKI1007ECZZ AC N C Fixing angle
Bi1XUBSD2E6P0G6ODO AA [ Screw (2.6 X6)
49 GWAKP1D41CC7ZZ AF [ Connector frame
50 GFTAA12B7CCSA AB N D Connector cover
51 | DUNT—-108BECZZ AW N E Dummy case unit
52 | XBBSMZCPOGE 000 AR T |Serew (2X6)
53/PTPEHI1084CCZ2Z A A c Tape (47 X5)
Main*Power supply PWB unit
PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
1/LANGK10G056ECZZ AG N C Connector fixing angle
2 RCiLZ1032CGCZ2Z AD & Coil (USA oniy)
J/PSHEZ1144CCZ2Z A A C Sheet (USA only)
4|QCNTM1051CC22 AB C Reset terminal
5|QCNCMI338CC0B AA B__ | Connector (2pin}
F[QCNCM50165C0G AB C | Connector {7pin}
FIQCNCWI1D04ECS)] AS N [ Connector {50pin)
8[QCNW—1011ECZZ AC N C FPC
5|QJAKC1003CCZ2Z AD B Jack for AC adaptor
W0|QJAKCLI013CCZZ AC B | Jack (for MIC)
IT{QJAKC1016CCZZ AC c Jack socket (for Remate)
1Z|QLUGE1Q0058CCZZ AA c Lug terminal
13[RC—-CZ1021CC22Z AB [V Capacitor (0.14F)
14|RC-CZ10398CCZZ AB C Capacitor (4700pF) _
15|RC—CZ1077CCZZ AC C _ i Capacitor (16WV 10000pF)
16| RFilLN100B8CCZ2Z AH [ Filter (ESD—H—14B) o
1I7|RRLYZ2400QCZZ AP B [Relay
IB|VCEAGUIAW]IO7M AB c Capacitor (10WV_1004F)
92—

O A ~ C Screws are required
torque control See service precation
on section 6. (page 69)
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PC::1600:

Main+Power supply PWB unit

Packing material & Accessories

“[Instruction book [USA only)

NO. PARTS CODE Bk | ey | RART DESCRIPTION NO. PARTS CODE RANK | MARS | RANK DESCRIPFION L
I9|VCEAGULIAWIOEM | AC € [Capacitor GOWV 1000uF) ! 6G|TiINSMIOJ3IECZ2Z BC [TN 7D mﬁmdmbmkg F.GS0) TR R
| VHDDANZOZK/—1 AB B_ | Diods {DAN20ZK) | 7|UBAGZIO00IECZZ 'Az“ N 0 |Hardcase .. -
21 [VHDRK13/// /=1 AF N B[ Diode (RK13) ] 8| SPAKAUOSOECZZ AK N O | Packing cushion
Z |[VHADRMI0Z///— L AC N 8 [Diade (RM107) 9 SPAKCOO0S4ECZZ | AR N D |Packing case 5
23][vHD11DQ03//~1 AE B _ | Diods (115Q03) 10(SPAKADITJRECZZ | AD [ N s} Packmgcushmntoraccassonm N
T VHEHZSC1/ /7= AB B | Zener diode (HZ5CT) 11| SPAKADIJO9ECZZ | AC N | D | Shest for paper ¥
BIVHiILB1247//1 AM [ B_ 11C (LB1247) 12]SPAKAIS6ACLCZZ | AB § [Patking cushion
% |VAILR380O45/—1 AQ N B |IC (LR38045) =l 13|FCAFH1013CG2Z AD o swmcmmmwﬁm;,ﬂ
27]VHi53267F6218 AU N . B |IC(53757F5216) ; ‘14| TEAUKI191CCZZ [ AA B~ |Caution card :
2B|VRSE-TP2BD473) | AA C | Resistor (1/4W 47KD +5%) " 15|GLEGP1030CCZZ AB Cc Rubber spacer .for hard case (1.6T)
3 [VRD—RBZHY100J | AA N_ | C_ |Resistor (1/2W 100 £5%) ! ' -
W/ VRS—TP2ZBDI10ZJ | AA € |Resistor (1/BW 1KQ *5%) -
SI[VRS—TFP2BD103J AR — C__|Resistor (1/8W 10K +5%) L
32| VRS—TP2BO1043 | AA -~ C | Resistor (1/8W 100KQ £5%) " -
3[VRS-TP2BD:06] [ AA € |Resistor (1/8W 1.OMQ *£59 3 i
M| VRS- TP3BD123J1 | AA | C RﬁMw(ﬂmVHMItyﬁx 6] Printer unit
35 |VRS—TP2B0330J |- AA | - C | Resistar (1/8W 33( £59 NA | DAF = _|PRICE| NEW | PART . i
%|[VRS—TPe2BDGBLIJ | -AA. C | Resistor {1/8W 6800 +§%) - NO.| . PARTS CODE RANK |'MARK | RANK -DESCRIPTIO .N
37 |VRS—TF2BD6B2) AA C_ [Resistor (1/8W 6.BK2 £5%) 1/00PDG2756/.7/7/ | BA € |Frame unit ] - i (i=1
B XBBSDZ0F06000 ARA C_ [Screw (2%8) . 2[00P01iGO557 /77 AR C | Paper guide B ] {I=-1—1)
P9 XBBSD2OFPDBOOE AR C | Screw (2X8) "3/ 00PDG240// /77 BB € ¥ motor unit — 2—1)
| XNESD20—-16000 AR C__| Nut (M2) 1 00P07GRRAT/ /S AL "G |Idler gear _(2—2)
{unt)y ' : v 5 00PDG21 4,777 AN € | Pulley gear unit )
9l IDUNTKIT059ECZA | BT N E . | Main-Power supply PWB unit.(USA only) 6/00P17G0029,//~ | AR C__[Wire unit(A) L (2-4-1)
|DUNTK1059ECZZ BT N E | Main+Power supply PW8 unit (Other countries) 7/|00P17GC028/ 7/ AR C_ | Wire unit(B) (2—-4=2)
: . ) - N ‘8| 00PL9GERIAGT7. /S AD C i Wire spring (2—4—3)
] 5| 00PDG218//°7S AR T 'Rwanmwbwemmgm Z—-5)
w|onarbG2 L9~/ | AN C __TRoller fixing base. unit(right) (Z2—8)
— j "1 00P10G0453. 77 | AR C__ | Shder shatt {2=D1
’ o 12([00P30-0306—00 | AC . C _|Screw (SP2%3.5)
FPC PWB unit ) ‘ . 3| 00P30=0307-00 | AA [T [Screw (SP2%2.5)
: S5 : PRICE | NEW | PART |, ; 4[00P27-0002—169 AA C - | E type ring (RE1.5)
NO. PARTS CODE . | RANK | MARK | RANK | : , DESCRIPTION. I5[00P27 —0006E—15 | AB € |E type fing {RE4)
1[QCNCW1293CCZZ | AY C | Connector (60pin) 6|00PDG250.. /.7 B K " B [¥ motor unit. 3-1)
Z[QCNCM1285GCC6J AV - € [ Conpector {60pin) 17|00PDG2&E."/// BB C | Platen roller unit (3=3)
J|XBBSDZOP0B000 | AA C_ | Screw (2X8) 2 BI0O0POIG2A4T /7 r AL € |Idler gear (3-2)
4[XBBSD20P10900 [ AA C | Screw (2X10) "19]/00PDG216./ /77 | AR C | Paper hald prateumt(left) (3—4)
SXNESD20—-16000 AA C [ Nut (M2) 20[00P{9G03R9 S/ AD _C | Paper holder spring {(3—5—1)
unit) - - , — "2|00PDG217///7~ | AR C__| Fralen spring - (3-5)
901 DUNTKIUGOECZZ BN N E [FPC PWH unit ‘2|00P19G0D369//7 | AD C [ Paper holder spring (3-5-1)
| N i 23[00P.19G0365/7/ AC € |Platen spring (3=6)
2A|00PI12GD204—11 AE "|__C__|Release lever(grayy. G—7
B ~ 722 |[00P19GO0391.77 [ AD € [Relpase lever spring (3-8
i . < ~27]00P30—0409—-00 AR " C__ | Screw ‘ (SP2.3%3.5)
— - 2%|[00P27-0003—-19 AA € _IE type ring_ (REZ)
4] Switch PWB unit . , . 30| 00P23G0O056-01 | AC C_[Washer (WF3.3)
‘ - [PRICE| NEwW | PART | - , X B|0CPDG228// /7S BG | "G [Z motor unit {a—1)
NO. PARTS CODE RANK | MARK | RANK | "DESCRIPTION. B0 0PDG26 07777 | AZ ""G__[Ejection lever shalt unit a=2)
" J|/QCNCWIO00D7ECOG -AE N C | Connector {(7pin) - 3B|00P19GU3I70 /| AD | -G |Zlever spring (4—2-4)
PIQSW—MO013[FCZZ AC. T B [Key switch B®|OO0PDG237./777/7 . | AK | C  |Z cam gear unit (4=3)
k] st SlL074CcC2ZZ AE | . B ] Slide switch ¥|00PDG223/°/ /7 AQ | C__[Z motor spacer (4—4)
(Unit) i — ] < W (O0PDG282/°7 777 AW C__| Stider (10) unit = (4—5)
M [DUNTKIDS57EGCZ2Z AV | N E_ [Switch PWB unit 4 |doPDG24a0/ S/ | AN C | Rotary holder unit (4=5-1)
] i IE - = " 2| 00PDG206 77 s AU C__ [ Slider {T) unil (4-5-2)
3| 0BP01GOD703,/ 7/ AN ~ C | Card puide (4-5-3)
. M| 00P01G0543,/77 AG C | Shatt hoid plate = d—5—4&)
R — - | ‘ T __ B|00P34L0303-00 AC [~ €| Screw (#—5-5)
) . = - B|0DO0P19G0372/.// AD " ¢ [Color—change Iever spring - (4—5—6)
[5] Packing materlal & Accessories . . 4700P1360554/77 | AC C__| Detent plate 4—5-7)
"PRICE | NEW | PART j : . ABI0OBPTIGOS47—-04 AN " € | Holder ring - {4—5—8)
NO.|  PARTS CODE RANK | MARK | RANK ) ‘DESCRIPTION B 00P13G0543/77 | AF € [Stopper __¢-§
T[IHLDZ1062ECZ22Z | AB N |- D | Paper holder{Left) - St[0orPDG276////F | AP B__ | Switch Unit (3=7)
2|LHLDZ1003ECZZ AB N D | Paper holder(Right) 51{00FP62—0010/77 AG _ B | Camriage position detecter switch E=7-1)
JINSFTZ1002EC7ZZ AL | N C__ | Paper shail (USA anly)_ 52|00P19G0381.7/. AC C | Z damper spring (4—B)
NSFTZ1001ECZZ Al N C Paper shaft (A4 size}{Other countnes) B|00P3D—-0312—00D AC € | Screw (SP2X5)
| A{QPLGJ1022CCZZ AQ | C _[Cassetie cable plug =i _ — ] ST 00F23-0067/// AR € [Waher = = (WFZ2)
RADPAIO004ECZZ B M N B | AC adaptor (USA) t 58| 00P23G0049,/// AE € |Rubber bushing = 6—1) |
RADPALIOOAECZA B M N [ B [AC adaptor (MV) 59 00PE3GA021 /7 AP C | wWater assembly (6—2)
RADPAL1Q00Q4ECZB | BN N B | AC adaptor (MB) _ 60 00P:1GO0179,77" AD . C  |Lead guidefleft) (6—3)
RADPALIOOAECZC BN N [ B [AC adaptor (MA) % 6l 00PI1G0178/7/ AD € |Lead guide(Right} " 6=4)
RADPALOU4ECZD | BN N B [AC adaptor (SH) i 62| 00P6BGL178/// AK C__|Earth wire (6—5)
RADPAIOQOAECZE BN N_| B |AC edaptor (SE) ~E 63/ 00P24-0008—00 AC C  [Waher (WF2.8)
S|RADPAIQO4ECZF BN | N_ B__|AC adaptor (5B} ] B4 00P3I0—4C086—00 | AB ¢ [Screw - (BP2.6X3)
RADPA10Q4ECZG BN | N 8 [AC adaptor (SC} — { 1 [00PDG289,/°7/7// AY 9 ,amManum _ (4-2-1)
RADPAIOO4ECZH BN | N 8 [AC adaptor (SK) - H2|00P13GRS559,/ /7 AD €| Connecting ring_ - (4-2-2)
RADPAJOO4ECZ BN N 8. | AC adaptar (3N} 03 |COPDG238/ /7 7 AK € [Z cam Jever unit_ (A—2-3)
RADPAL1DODAECZ) BN N | B AC adaptor (SM). | [t 0P72—0012//7 AT C Pen—stroke adjustment ggA (7—1)
RADPAI00DAECZK B M N B | AC adaptor {5J} ' W05 c0P72-0013,"/7 AT C__ | Pen—stroke adjusiment jig B (7—2)
RADPAIODAECZL BN N B__|AC adaptor {SD) T T {Onit) - ' ] ] . I
B|T iINSEI032ECZZ AR N D 3 90l [DUNT—1042ECZZ BW N E | Printer unit (PTMPG3308AY




rT

PC—1600
B Index
PRICE | NEW | PART PRICE| NEW | PART
PARTS CODE NO. | gANK |MARK | RANK PARTS CODE NO. | gaNK | MARK | RANK
{C] QSW-51074CC22 1- 15| AE B
CCOVAI003ECO1 - 6] AL | N D W &~ 3| AE B
D) QTANZI10D03ECZZ 1- 10] AC| N C
DUNT-J042ECZZ | - Z | BW ]| N E (R) BM 1
7 6-%1] BW | N E RADPAIDOGAECZA 5 S| BN]| N B
DUNT-1058ECZZ 1- 51| AW | N 3 RADPA1004ECZB 5 S| BN]| N B
DUNTKIOST7ECZZ )- B[AV ]| N £ RADPAIDOAECZC 5 5| BN]| R ]
7 -9l AV | N E RADPAIO04ECZD 5 5] BN | N B
DUNTKIOS59€ECZA 1- 41| 8T | N 3 RADPA1D04ECZE 5 5| BN| N B
7 2-9L] BT | N E RADPAIDOAEGCZF 5 5| BN N 8
DURTKIOS59EC22Z I- 41| BT | N 3 RADPAIO04ECZG 5 5| BN | N B
" 2-900 [ BT | N E RADPA10D04ECZH 5~ 5| BN]| N B
DUNTKIO60ECZZ I- 27| BN | N E RADPAIOOAECZI 5 5] BN | N 8
i 3901 | 8N | N E RADPAIDO4ECZJ 5 5|BN| N B
[ RADPAIDOAECZK 5~ 5| BM | N 8
GCABAIDO9ECZZ I- 8| AQ| N D RADPAIOO4ECZL 5 S|BN | N 8
GCABBI1010ECZZ I- S5|AT | N ) RADPA1004ECZZ 5 S| BM | N B
GFTAA1267GCSA 1- 50| As | N D RC—CZ21021CC22 2- 13| AB C
GITAZI0O02ECZ2Z 1- 24| AF | N C RC-C21039CC22 2- 4| AB [
GLEGP 9CC1ZZ I- 45 AA C RC-CZ1077CC2Z 2- 15| AC C
GLEGPL030CCZZ - 15| AB C RCiIL21032CC22 2- 2| AD C
GWAKPI1041CC22 1- 89| AF C RFILNIOOBCCZzZ - )5 | AH C
[H] RRLYZ2400QC22 2- 17| AP B
HDECA)011ECZ2Z 1- 8| AF [ N D D)
HDECA1012ECZ2Z - 7| AE | N D SPAKADD50ECZZ 5- 8| AK | N D
[J] SPAKAOIJ/8ECZZ 5~ 10 AD| N )
JKNBZ1952CCSA I- 2[AM| N C SPAKAD]179EC2Z 5 11| AC| N D
JKNBZ1952GC5B - B3| AM| N C SPAKA146ACCZZ 5 12| AB 0
JKNBZ1952CCSC I- JA| AM | N C smxcoo;;eczz 5 9| AX | N D
[L] [T
LANGKYOD5ECZZ - 3| AG | N C TCAUK1191CC22Z 5= 4] AA )
7 - 1| AG [ N C TINSEIO032ECZ2Z 5 6| AR | N D
LANGK1006EC2Z - A[AD | N c TiNSMIO33EC2Z 5- 8§/ BC [ N )
LANGK108/ECZZ 1- 4| AC| N C fu)
LBNDJ2003SC22 I- 20| AA C UBAGZIOOIECZZ 5 7] AZ | N D
LHLDZ1002£C2Z - 1| AB | N D UBATNIO003ECZZ 1- 2| BA| N A
// 5 1| AB | N D Tv]
LHLDOZI1003ECZ2Z - 2| AB [ N ) VCEAGUIAWIO0/M | 2- 18| AB C
// 5 2| AB | N ) VHDDAN202K/— 1 - AC C
LPIN-I001ECZ2Z - 3| AB| N C VHDODS1588L2—1 - 20| AB B
LX-BZ21155CC2Z 1- 11| AA c VHDRK13////—1 2- AF | N B
LX-WZ1010ECZZ 1- 21| AA | N C VHDRM102///-1 2- 2| AC| N 8
[N] VHD110Q03//~1 2- 23| AE 8
NSFTZI0DIECZZ 5 3] AL N C VHEHZ5C)///-1 2- 24| AR B
NSFfTZ1002€EC22Z 5 3| AL | N C VAILB1247//-1 2- 25| AM B
[P} VHILR3IBO045/-1 - 2%| AQ | N B
PCAPHI1013CCZZ 5 13| AD C VHi53267F62186 - 21| AU | N 8
PSHEZ1144CC22Z 2- 3| AA C VRS—TP2BD4AT3] 2- B | AA C
PSLDC1007EC2Z - 2] AF | N C VRD—RB2HY)00) 7- 9| AA | N C
PSLDCIO008EC2ZZ 1- 29| AE | N C VRS—-TP2BD102) 2- 30| AA [
PTPEHIO0SECZZ 1- 4% | AF | N C VRS—1P2B8D103) - 3| AA 5
PTPEH)O006ECZZ - 9| AD | N C VRS—-TP2BD104J - R| AA [
PTPEH!084CC2Z2Z 1- 53| AA C VRS—TP2BD105) 2- 33| AA C
{Q] VRS—TP28D123J 2- 3| AA C
QCNCM1295CC6J 1- %[ AY C VRS—TP2BDJ330J 2- 35| AA ¢
] 3 2| AV C VRS—-TP2BD681J - % | AA C
QCNCM1338CC0B 1- 9] AA B VRS—-TP2BD682J 2- 37 ] AA C
] 2- 5| AA 8 (x7]
QCNCMS016SC0G I- % | AB [ XBBSD20P06000 1- 28| AA [
7 2- 6| AB C P - B | AA C
QCNCWI004ECS5) 2- 7| AS | N c XBBSD20P08000 2- 3| AA [
CNCWI006ECLG 1- ¥| AN| N [ 7 3 3] AR c
QCNCW18072C06 - V| AE| N [ XBBSDZOP10000 3- 4] AR C
] - 1| AE | N C XBBSM20P06000 1- 52| AA C
CNCWIO0BECOB I- 35| AB | N B XBSSM20P06000 1- 4] AA C
QCNCW1293CCzZ2Z 1- 5] AY c XNESD20-16000 2- 0| AA C
] I 1| AY c W ¥ 5| AA C
QCNTM1051CGZ22Z 2- 4| AB [ XUBSD20P04000 1- 23| AA C
QCNW—1011ECZ2Z 1- 0| AC| N C XUBSD20P06000 1- 19 AR C
i - 8| AC| N [ XUBSD26P06000 1- 48| AA C
QJAKC1003CCzZZ 1- 36| AD B XUBSD26P0B000 - 44| AA C
7 2- 9| AD B [0]
QJAKC1013CCZ2Z 1- 38| AC B 00P0G206///// | 6 42| AU C
7 2- 10| AC B 00PDG214///// | 6- S| AN C
QJAKC1016CCZ2Z 1- 37| AC C 00PDG216///// | 6 139] AR C
i 2- 11| AC C 00P0G217///// | & 21| AR C
QLUGE1005CC2Z 2- 12 AA C 0PDG218///// | 6 S| AR C
PLGJ1022CC22Z 5 4] AQ C 0PDG218///// | 6 10 ] AN C
QSW-MO0131FC22Z 1- 16| AC B 00PDG6223////7 | 6 | _AQ C
7 4~ 2| AC B 00PDG224///// | 6- 31| BG C
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PRICE | NEW | PART RICE| NEW | P
PARTS CODE | NO. |RRICE|NEW | PART PARTS CODE | NO. |RBICE| NEW [PART
00PDG236///// | & 103]| AK [@ 00P19G0370/// | 6- 36| AD C
00PDG237///// | 6 ®]| AR c 00P139G0372/// |6 46| AD C
00PDG240///// | & 4l | AN [ 00P19G0381/// | 6- 52| AC C
00PDG249///// | 6~ 3] BB C 00P19G0391/// | 6- 25| AD C
00PDG250///// | 6~ 16| BK B 0P23-0057/// | 6 5/ | AA C
00PDG259///// | 6-101 | AY c 0P23G0049/// | 6- S8 | AE C
00PDG260///// | 6- 32| AZ C 0P23G0056-01 - 0| AC ¢
00PDG262///// | 6 40| AW C 00P24-0008-00 6~ 63| AC C
00PDG265///// 6- 17| BB C 00P2/~0002—129 6- 14| AA C
00PDG275///// | 6- 1| BA [¢] 00P27-0003-18 6- 29| AA C
00PDG276///// | b 50| AP g 00P27-0006—139 6- 15] AB C
00P01G0549/// | 6 4| AG C 00P30-0307—00 6- 13| AA C
00P016B0557/// | & 2| AR c 00P30~-0309-00 & 12| AC c
00P01G0703/// | 6 431 AN C 00P30-0312-00 - 53| AC C
00P07G0247/// | 6- 4| AL [ 00P30-0409-00 - 21 | AA C
00P07G2471//// | 6- 18] AL c 00P30-4C08-00 - 64| AB C
00P)0G0493/// | 6- 11| AR C 00P34L0309-00 6~ 45| AC C
00P11G0178/// | 6- 61| AD C 00PE2-0010/// | 6 SLI AG 8
00P11G0179/// | 6- 60| AD C 00P63G4021/// 6~ 9} AP C
00P12G0204~11 6- 24| AE C 00P68G1179/// | & 82| AK C
00P13G0547-04 6- 48 | AN C 00P72-0012/// [ 6104 | AT c
P13G054S8./// - 49 [ AF C 00P72-0013/// | 6-105 | AT C
P13G0554/// 5- 41 | AC C
0P13G0559./7, 5- 102 | AD C [
00P1760028/// | 6 7| AR [
00P17G0029/// | 6- & AR C
00P19G0365/// | & 23] AC c
D0P19G0367// - 8| AD c
00P15G0369/// | & 20| AD 4]
" 6- 22| AD C
Parts code Voltage (V) [Type of plug Country
RADPALOO4ECZZ |U.S.A. 120 Flat 2-p U.S.A.
" 2Y|Canada 120 Flat 2-p |Canada
Germany, Finland, Sweden,
" 7ol mv 220 RD“;f (SEV) Norway, Denmark,
P Switzerland (SEV)
" ZB| MB 240 England
" zel Ma 240 Square (NSW) A9§?ra1ia, New Zealand,
2-P Fiji
" ZD| SH 220 Round 2-p [Republic of Souch Aflica
" ZE| SE 200 Round 3-p |Hong Kong

fumania, Spaln, Turkey, U.S.S.R, Yugoslavia,

Argentina, Bolivia, Brazil, Austria,

Belgium, Bulgaria, Crechoslovakia, France,

Chile, Paraguay, Peru, Uruguay, Prench Cuiana,

Quadeloupe, Creece, Netharlands. Humgary,

Icelsnd, Italy, Poland, Portupal,

" Alfghanistan, Thaitand, Burme, India, Indonesia,
2F SB 220 Round Z‘F lran, Iraq, Jordsn, Lebanon, Nepal,

Pakistan, Qatar,

- Algeria, Dahomey, Ethiopis, Ghana,

Republic of the Ivory Coast, Cameroua, Kenya,

Malavi, Mali, Rwvanda, Sudan, Togo, Tunisla, Yemen,

Bangladesh, Mozambique, Libya, Congo, Aagola,

The United Arad Buiraces, S.R. of Vier Nam.

" ZG| SC 110 Flat 2-p |Taiwan, Jamica, Liberia, Guam
b ZH| SK 240- Round 2-p |Kuwait, Zambia, Uganda

" yAs SN 127/220 Flat 2-p Saudi Arabia

" 2J| SM 240 Square 3-p |Singapore, Malaysia

" ZK| sJ 220 Flat 2-p |Honduras, Philippines

Republic of Panama, El $alvador,

" _ Trioidad and Tobago, Colombia, Nicaragua,
ZL SD 120 Flat 2 P Venezela, Mexico, Berumuda, Costa-Rica, Doalnica,

Pcoador, Cuyana, Guatemala, Barbados.
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mobEL CE-1600F

® 2.5” floppy disk drive

e Since individual parts replacement is not possible with
this model, when a failure is discovered after the test
mention in Section 7, Test program, the unit must be re-
placed with new one,

1. Specifications . ... ... .. .. e e
2. Cautions in installing and remaving the CE-1600F
3. Block diagram . .. ... .. ... . i L
4, Cireuitdescription .. .. ... ., . .. ..t iiaie

g8 5. Brief description of floppy disk drive . ... ...... 100
. og 6. Circuit diagram and parts positions ., ,,....... 100
og 7. Testmethods...............c.vuvuvunnnn 102
g9 B8.PartsListandPartsGuide ....,............. 103

1. Specifications

Model name: CE-1600F
Product name: Floppy disk drive
Drives: One drive (one side)/unit
Recording media: 2.5” two-sided floppy disk
Recording method: GCR (4/B)
Tracks: 16 tracks/side
Capacity: 64KB (one side)
(8 sectors/track)
Power supply: 6VDC: Supplied from the unit connected.
Power consumption: 2.6W
Operating temperature:  10°C ~ 35°C
{drive operating requirement)
Humidity: 20% ~ 80% (without moisture condensation)
Physical dimensions: 86mm{W) x 122mm(D) x 39mm(H)
Weight: 470 grams
Accessories: 2.6" two-sided floppy disk (x 1), instruction
book {x 1)
Option: CE-1650F
{contents of 10 2.6” two-sided floppy disks)

NOTE: ‘2.5 (63.5 mm)’ indicates the diameter of the
floppy disk media.

2. Cautions in installing and removing the
CE-1600F

2-1, Cautions in installing the CE-1600F

Power must be shut off to the CE-1600P before connecting
the CE-1800F to the CE-1600P,

Pay special attention to hold the unit in a way as shown in
the figure below with care not to touch the disk holder, in
order to avold a read/write failure because of center devia-

tion,

Bottom of unit

2-2. Cautions in removing the CE-1600F

Before the removal of the CE-1600F, make sure that the
powaer Is off and remove it without adding force to the disk
holder (see the figure below).

8ottom of unlit
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3. Block diagram

FROM
CE-1600P
(PRINTER)

50P CONNECTOR

o° 3 D’ 8 on - D, ﬁ ﬁ
ERASE
FDC AW
& WD
LOGIC )
A, ~ A, 3 A, ~ A, WG R/W AMP
— LSl
AD
P
GATE
ARREY
107N, WR, RD, 3 CSO, WR, RD, SOLENOID
RSTN REST
; SOLENOID
POWER ON s{| CONTROL
RESET
CIRCUIT CIRCUIT
Vee (46V) +BV
6V
REGURATED ¢
POWER !
SUPPLY
CIRCUIT oM MOTOR
CONTROL
Vp (+8V) 48V CIRCUIT

4, Circuit description

4-1. Internal operation

Since the floppy disk controller is contained within the
2.5” floppy disk drive unit and directly interfaced with the
bus line, data line and control signals are directly con-

nected.

So, only the power-on-reset signal generation circuit and
the amp’s 5VC (+6V) supply regulator circuit are provided

for circuit.

4-2. Power-on-reset signal generation circuit

RSTN

vCC

-

> REST

vCce

?
Dt

2
L

Fig. 1 Resat cireuit

)
4 {+8)
vee e

FDU-260 MICRO FLOPPY DISK DRIVE UNIT

POWER ON

vCe

e o}
Delay ":—=" H
‘ ]
® N L
1 —
! System reset
P
-
1 H
Reset
period || L

Fig. 2 Reset timings

Fig. 1 shows the reset circuit and Fig. 2 shows its timings.
R5 is a charge current regulating resistor C3 which is used
for pullup and delay. D4 is a diode which is used to bypass
the charge in C3 to VCC line when VCC is off.

—909—




The reason why the reset signal is required at power on is to
hold it in the standby mode so0 as to avoid malfunction n
the floppy disk controller inside the floppy disk unit.

4.3, Regulated power supply circuit

TR1

Vo (+5V) s— 6VC

R1Z

> 5v8
Fig. 3 Regulisted power supply clreuit

Fig.3 shows the regulated voltage supply circuit, In this
clreuit, floppy disk unit's 5VC (8V of amp) is supplied
from VP (battery voltage), because 5VC can not be sup-
plied from VCC on account of current restriction.

For the voltage of BVC is used with a voltage difference of
05V minimum against VCC, the power is produced in
reference to 5VB through the differentiation circuit com-
posed of TR2 and TR3, not merely the regulator circuit,
BVB is 2 transistor output which is employed to turn on/off
VCC with the MOTOR ON signal, and it has less voltage
drop caused In the transistor, as compared with VCC. So,
D1 is inserted to the output voltage feedback transistor
TR3 to correct SVC to be 0.2 to 0.3 volts higher then 5VB
in appearance. (A schottky barrier diode Is used for D1,)

8. Circuit diagram and parts positions

PC—1600

5. Brief description of floppy disk drive

The floppy disk controller is implemented within the 2.5"
floppy disk drive, and the floppy disk driving and head
seeking are done by one motor, The floppy disk is driven
by the belt and the head is seeked using the solenoid and
cam.

The floppy disk controlier and its peripheral logic are
contained in a single chip gate array (2700 gates) and the
read/write amplifier is also in a single chip LS|, which are
directly bus connected to permit a low voltage driving.
Floppy disk format and write method are unique to the
floppy disk. Though the floppy disk drive is for one-sided
operation, both sides of the media can be used.

Specification of FDU 2560
1) Memory capacity:
64KB (612 Bytes/sector, 8 sactors/track)
2) Recording method:
GCR (4/5)
3) Transfer speed:
250K hits (26K Bytes/sec)
4) Track density:
48 TP|
5) Total tracks:
18
6) Revolutions:
270 rpm
7) Access time:
One step BO milliseconds from track 00 to track 16.
170 milliseconds to restore from track 15 to track 00.
Settling time:
50 milliseconds
8) Motor startup time:
0.5 second
NOTE: GCRA is an abbreviation of of Group Coded Re-
cording. A single byte, B bits, data are divided into
two 4-bit data which is also converted onto a 5-bit
data. Thus, a single byte {8 Dits) is recorded on the
media as a 10-bit data.

Conl CON?

<gp LOR: 259
Cind YA ~ A -8y
o ves (0512 |DO~D7{12 £ I
Mi|Db5 ) ME 3[ 6KD
2 cLe | D4 |4 RST"‘ 4{GND
X P1 | 03][5 (07N s sve
{ruloz]e 6| sve
il pv [0 (7 A0~A2 all } 1 %o
affowo[ 0o le 0 NEx]
[BEF 6 NDIRS T N]9 WR 9| TT0
B A8 147 0 o & W0 &0 |
D6 A9 |26 W a1
31 Al0 [ &4 5 |2 lNIFZG 17 A2
BBl a1 ] 44 o y, Hed950 REST
% 212 A 3 ha 4 Q VDACK
e A13{ &2 [15 Vo &b 1) 5 5 0
4] a1a] a1 g 32.20.47 2541286 % D
W a1s[ao0|n GND ¢= e [ 02
MIBFO MREQ RIFI00KR 4_55‘03 0y Lo w03
dicra |o7i[1% . DY REFSEOR  pap it ‘OFFIC‘ W 4
KAWL T] W R ") P 8y e 20 D 5
G ECA | R |2 &) GLOEG2 T ¢3 20 0 6
4T 6RO | GNOD [z 2124 ¢ s10x0 IR Lot 2 01
al v, Tono b3 ’1’”‘ R oyd,le20nn LT
Ml v o [ vee pd ’ () = 15158601 24 TR
kol v o [ Ve PY 28 G ND
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Parts layout

CON2 25Pin QCNCW100EEC2E

LED VHPGLIEG2//-1

/

LD1

C3 0.1uF KATHOD

Jumper wire {cottan sheathed}

28C2021x2

TR3 TR2

D4 A
L1

NOTE:

N
CON1 50Pin CAOCNCM1003ECHJ
1
(Pattern stde}
Slack In the jumper (J1} must be treated in the
opposite direction as the 25-pin connector, be-
cause the rib is provided between the connector
and J1,
Note the notch Tentalum capacitor
>
Y]
-3
2SA1286 e
A longer pin is@®

Diode

N

GLSEG2

The anode must be
installed to the side
A of the board.

A K

o

K (Cathode)

A (Anode)

185108

A (Anode} A—Nl( K {Cathode}

Black white

K
A {Anode) A—ﬂ-— K (Cathode)

Green/blue
181688L1 1

- 101~

ANODE

A




7. Test methods

As the 2.6 floppy disk drive used in the CE-1600F in-
corporates the fioppy disk controller within the drive unit,
It operates as an external memory unit of the 1/0 space as
seen from the PC-1600.

The following five test items are tested.

1) Motor on/off

2) Head seek

3) Sector read/write

4) Sense media

5) Sense write protect

7-1. Test items

1) Datection of motor on action {ready check)

2) Read and verify of the data an the media

3) Write test data onto the media without write protect

4} Raad and verify of the data on the media, again

6) Sense write protect

Test results are represented by the status register and |OCS
error code,

CHECK b
01
CHECK
02 <
N
N
CHECK |
03
CHECK ),
04
| ——
)
::vrr‘i;.‘:kprotecl |Error indication
CHECK
05
E
ERROR? YES

NO |Er~rm indication
( End )

Test flowchart

—102—-
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7-2, Items required

1) PC-1600

2) CE-1600P

3) CE-1600F

4) EA-180

B) Test program stored media (UKOGC3018CS22Z)

8) Test media which has been prepared by the data write
program,

7) Printout paper

7-3. Preparing test media

The test media required for the test can be prepared in the

following way:

1} Install the PC-1600, CE-1600P, and CE-1600F (test
installation) with the EA-160 in connection,

2) Turn on the PC-1800 and insert the test program con-
tained medja,

3) Type the command ‘LOAD'X:WMEDIA" and push
the ENTER]key.

4) When the prompt symbol appears, remove the test
program stosed disk and ensure that the machine is in
the RUN mode. Next, type the command ‘R.(RUNJ’,
then push the ENTER]key.

Step Display message Note
ARUN| ENTER||| ***INIT & DATAWRITE"*"* Set the blank
SET BLANK MEDIA media
& HIT (ENTER] KEYI! (CE-1650F).
Set the side A
of 8 blank disk
(CE-1860F).
-—ENTER Set diskette for X: The green
MEOIA INTIALIZE NOWI) access lamp of
the CE-1600F
comes active
for 5 seconds.
ENTER **°INIT & DATAWRITE""* The green LED

comes active
for 20 seconds.

MEDIA INITIALIZE NOW

“*SINIT & DATAWRITE®**® || The green LED
WRITE DATA NOW|! comes active
for 3 seconds.

*“*INIT & DATA WRITE**® The green LED
DATA READ NOWII comes active
for 7 seconds,

"S*INIT & DATAWRITE®** Format and

MEDIA INIT & ODATA WRITE|| detawrite are
[a] 4]] complated

(side A).

B) If an error is encountered, check the display message for
an error indication.

6} Since the side B should be formatted only, set the media
in the RUN mode. Type the command 'INIT”X:*, then
push the[ENTER]key to format the media.

7) After successful termination, set the write protect tab
(side B) to the WP side.

8) The test media has been complete with the above
procedure.

7-4. Operational test procedure

1) Install the PC-1600, CE-1600P, and CE-1600F (test
Installation) with the EA-160 in connection,
2) Turn on the PC-1600 and insert the test program con-
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tainaed media.

3) Type the command ‘LOAD”X:CE-1600F'”' and push
the[ENTER]key.

4) When the prompt symbol appears, remove the test
program stored disk and turn off the PC-1600,

5) Disconnect the test installation CE-1800F from the
CE-1600P.

6) Connect the CE-1600F to be tested with the CE-1600P.

7) Turn on the PC-1600.

key.

9) When the prompt is issued for setting of the media,
insert the test media with the side A face up.

10} Push the [ENTER |key. If other key is pushed, the test
resumes from 8),

11) After continuous test of test items, 1 thru 4, ""OK”
is displayed when the test has been successful. If not
successful, the error is indicated on the display and the
printer.

12) After successful ending of test items, 1 thru 4, remove
the test media and set the side B of the media whose
write protect tab is set to WP,

13} Push the [ENTER]key now to check the function of the
write protect switch. If it has been successful, the
description {s printed and the test terminates.

14) During this write protect test period, measure the +5VC
check point of the interface board with the dec voltmeter
to check that it is within a range of 4.5VDC to 5.5VDC
(SV+0,5V).

7-5. Write protact test
This test is conducted to check proper functioning of the
write protect of the floppy disk drive.
® Test description
® Check class 06 (CHECK 05)
Insertion of the media is checked after the motor has
turned on and functioning of the write protect is
checked, That is, it checks that it is the media that
write protacted,
® Check items
1) During the test (while the access LED is active),
measure the voltage across pads at two locations of
the pattern side using the dc voltmeter {6 to 10VDC)
to ensure that it is 5VDC*0.5vDC (4.5V ~ 55V),
2) When the access lamp goes out, make sure that 5VC is
now turned to OV.
3) After completion of the test, check the display
message on the PC-1600 that "'OK’" is an display.
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8) Type the command ‘R.IRUNY, then push the[ENTER] © sice

@ side

L

5VC voltage test location (pattern side)

9
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8 PARTS LIST & GUIDE
Exteriors

PRICE | NEW | PART
NO. PARTS CODE RANK | MaRK | RANK DESCRIPTION
1| XUBSM26P080DO AA N C Screw (2.6X8)
2/|DUNTGI1D051EC27Z AP N D Botiorn cabinet unit
3| XUBSD26P06ED00 A A C Scraw (26X 6)
4|QEARP1002ECZZ AA N C Earth plate
6|PCAPH1002ECZ2Z AB N C_ | Connector cap
JIDUNTKL1O052EC2Z2Z B C N E Interface PWB unit (This includes Na101 ~116)
LX-BZ1009ECZZ AB N C Serew
GCABBIDOGECZZ AK N D Top cabinet
PGUMMI006ECZZ AB N C Rubber
PSLDC 0SECZ2 AE N C Shield plate A
12|PSHEPLDOBECZZ AB N C Insulator sheet 8
13|PTPEZ1003€ECZZ A8 N C Shield piate fixing tape
14[DUNT—-1041EC22Z B2 N E 2.5inch FD unit
5|t X—-B2Y100BEC2Z2Z AA N C Screw
6|PSLDCLO00G6ECZZ AD N C Shield piate B
7/|HDECA1008ECZZ AC N D Dec. panel
IBGCOVH1001ECZZ AH N D Cover
101 [QCNCM1003ECS5J AP N C [ Connector (50pin)
102]QCNCWIOO05EC2E AF N [ Connector (25pin)
103|]VCTYPUINX104M AB C Capacitor (12WV 0.104F)
10| VCSATULAELIOGBM AD [¢] Capacitor (10WV 104F)
0s|vHDODS1588L2—-1 AB B Diode (DS15881.2)
|VvHD1SSi08//—1 AB 8 Diode (1SS108)
07|VHPGLYEG2,/ /-1 AB N B Photo transistor (GLIEG2)
108 VRD—ST2EY104J A A C Resistor (1/4W 10040 +5%)
19| VRD—-ST2EY 472 A A [4] Resistor (1/4W 4.7KQ} *59%)
II0 [ VRD—-ST2€EYA474) AA C Resistar (1/4W 470K0 +5%)
IN|VRD—-ST2EY561) AA C Resistor (1/4W 56001 +5%)
112/ VRD—-ST2EYS563J AA C Resistor (1/4W 56K0 +594)
3|vs2sal1286—/-1 AD B__ | Transistor (25A1286)
4|VS25C2021—RSC AF B | Transister (28G2021 —RSC)
5/|X8BSD20P0B000 AA C Screw (2X8)
16 | XNESD20—-16000 AA C Nut (M2)
01| TCAUZ1004ECZ2Z AB N C Caution card
20 TiNSE1034ECZ2Z AS N D Instruction book (USA only)
TiNSMIO3SECZZ B A N D Instcuction book (EF,GS/1)
203]SPAKAQOSGECZ2Z A K 0 Packling cushion
2 SPAKAO100ECZ2Z Al N D Packing cushion for set
206 SPAKAOL24ECZ2 AC N D Packing cushion lor media
206 |SPAKCO0O92ECZ2Z AG N D Packing case
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vooe. CE-1600M

® 32KB RAM module
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1. Specifications
P : P |
roduct name: Program module Protect switch

Model name: CE-1600M When th iteh i he si o g ‘
Type: Module (RAM) en the switch is set to the side marked with ““@”, s

Capacity: 32KB memory write is prohibited so that it disables to write,

Backup battery: 3V(DC} lithium battery (CR2032 x 1) S;:se, :’:d res{tm; t_he m(:‘mo_rz contents. )
Battery life: About 5 years In the pocket computer, or, en the switch is at the side not marked, the write protect

is cl .
sbout 24 month when removed from the l'ceared‘ ‘ ‘
When it has been write protected, cover the switch with

pocket computer under temperature of 20°C. o
{Subject 1o variation depending on the usage the cover label 1o avoid incidental manipulation of the
switch.

and environment.)
Operating temperature: 0 to 40°C ‘
Physical dimensions: 40.8mm (W) x 42.8 mm (D) x 8.5 <
mm (H)
Weight: 15 grams, Including the battery cell
Accessories: Case, cover label {x 3), space cover, lithium
battery (In the main unit), instruction book.

2. Parts idantification
3. Use ‘

This RAM module may be used in the following way:

(D For expansion of user’s area,

(® For program module separate from the computers
internal memory.

® RAM fite

The INIT statement of 8ASIC must be used to assign it to

the above mode.

Protect switch

Space cover

User area

The maximum size of the user memory run under the
PC-1800 memory only Is 11,834 bytes, (Fig.1} If the
machine language area is reserved or a buffer is reserved
using the command "MAXFILES’ or ‘INIT“COMn:"", it will
become jess than 11,834 bytes.
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C000H
Header
C000H -
res
CO0CBH “‘"’l" 8
BASIC text srea User ares;
11,834 bytes
maximum
(EFOOH) Varlablolarea
Work area
FFFFH
Fig. 1 Bank O user sréd map
COO0H Header
COO0O0H
Resarve srea
CO0C5H
Machine language area }
BASIC text area
(EFOOR) Varlable raree
Woark ares
FFFFH

Flg. 2 Bank O user area map

Expansion of user area

When ““M’ is specified with the INIT statement after
connecting the RAM module into the memory slot, the
computer will acknowledge the RAM module as the user
area.

{Slot 1) (Slot 2)
8000H - ’ i ~
CO0O0OH

~
Computer internal memory
FFFFH

Fig, 3 Compurter Internal memory and memory slot memory map

When the CE-16800M is connected to S2:

8000
CO00H
User area
{44,612 bytes,
(EFOOH) maximum)
FFFFH
{Bank 01 (Bank 2)  {Bank 3)

When the CE-1600M is connected to S1:

8000H
BOOOH /
User erea
44 .
(EFOON) (44,6812 bytes, maximum)
FFFFH

{Bank O} (Bank 1}

When the CE-159 is connected to S1: and the CE-1600M is
connected to S2:

8000H

AQOO0OH /

CO00H e

User area
(62,734 bytes,
{ FOOOH) maximum)
FEFFH
{Bank 0) (Bank 2) (Bank 3)

When the RAM module Is connected to both slots of S1:
and S2:, connection is made from the smallest memory
module to larger module and to the main memory. If they
have the same capacity, connection is made in order of S1:,
S2: and main memory, A larger capacity memory must be
the CE-181 or CE-1600M. Otherwise, the control assumes
as if only the larger module is connected.
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Program module

The program modules discussed here is the one that used as
a software certridge. The already compiled programs are
stored in the module and connected with the computer for
operation.

Assume now that there are five program modules as an
exampls,

PC-1600K/16800

Game Sclentific | Calocles Com- Seles
software | calculation| computing|munication| statistic
saftware | software | softwere | software
A 8 c D E

Progrem modules

According to the need, the desired program module is
connected for an Immediate program execution.

(D Two program modules can be used at the same time.
When used as the program module, no user area can bs
contained. But, if the module has been divided into a
program module and a user area using the INIT state-
ment, only the declared user area conforms to the user
area of (1),

Creating the program module.

After declaring the program area with the INIT state-
ment, the program is written or loaded to that area.

®

®

The memory protected CE-159, CE-1 61, or CE-1600M
must be used for the program module,

RAM file module

With this usage, the completed program or data are saved
into the memory module, to be loaded onto the user area
whaen 30 required.

if used as a RAM module, the module is nat included in the

ared,

(@ The module that can be used the RAM file module is
the CE-181 and CE-1600M,

(2 The RAM file module can be accessed free from the
main unit. While it is removed from the main unit, the
contents are retained by the internal battery,

® What progrem and data are contained within the RAM

file module can be known by means of the FILES
statement or LFILES statement. It is possible to change
the name or delete the program or data,
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4, Consumption current test

1. Static electricity stored In human body must be released
before removal of the board,

2. First, remove the lithium battery, and check for g shon
circuit between electrodes and diodes using an ohm-
meter {R x 1 range).

3 Connected the 3VDC power supply source as shown in
the figure betow and check that the consumption power
is less than 8 microamperes.

v

G 8uA, maximum

6. Parts signal layout

[0 Josih,
(QSW~-§9347CC22)

". =
Voo

\

oI
gooacpan 18548
g Mleq B [(vhD1ssser/-1
p T,
1
10000000 (RC-521007CC12)
‘[99 .............. V&g
20
RAM3 RAM? RAM
o o [B8KBxd
o RAMA RAM) °
~— D
R ﬂ DAN202
z (RH-D21C08CC22)
R
GGDKQXZE

(VRB~TP280D6684J

U

21
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6. Circuit diagram

HNANHRANSEAEEEEE

)

TEREEFEEEEEER

TENNNINNESSES

——“ —_~|~|~|~|~|

/

15598

— 14F

AN202

I

wm CR2032

—— veo

[20]

—

GND {40

3

_ylﬁlhwﬂﬂk

glx = [e[s[a]s s[s[2f=[=]=]=

el

[ 18] % T[]

[13]

E

1

K G IV £

—

~

V _ D] A [
_ [16] N _a2z ]3]

1_2_3_4_6?_7_37_,4_u_m_-_ml O e A
L B N1/02— bl 18] M Ad [s9)
1708 D2 [12) PN a5 Tag]

T A IS L i B
1706 — pd [10] N A7 Tso

) 1/06 - b6 [3] M as [29]
FEFEFAEFEEEEE 1707 o5 8] M A5 I
,,v:ﬁﬁhm:r 1708~ o7 [7] NM{_aw ]
es‘_«o_uz..o wrea [6] N an [%

SnnrnnraEEEE ] | e TR S——  —
m.MMMm_wmmmmmm ] w TC74HCI89F [RaMsnT4 | _|_ INYRE]

e EREEBEEEEEER EEEEEEBEE T [
123M5ﬂ73ﬂWﬂﬂ%m. B 3 TRy @ 1=
E— L [vee 1] ~ o
Battery slde Memory slde

NOTE: Replacement is not permitted for the RAM chip as

the wire bonding typa RAM chip is used.
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7.PARTS LIST & GUIDE
[_Exteriors
N A
NO. PARTS CODE CIICE | e | RART DESCRIPTION
"~ _1|HDECAI1Q007ECZ2Z A B N D Dec.panel far switch display
2[LX~-BZ1007ECZZ AA N C Screw
3|RDECA1006ECZ2 AD N DO | Decpanel for battery cover
4|PZETL1013ECZ2Z AA N C Panel insuiator shest
P2ZETYL10D7ECZ22Z A A N C Battery sheet
GCABB1003ECZ2 AC N 0 |Top cabinet
PZETLI012ECZZ AA N C Battery insulator sheet
QTANZI1002EGZZ AB N C__[Battery terminal ©
QTANZI1001ECZZ A8 N C | Battery terminal &
0|PZETLI1010ECZ2Z AA N C Terrninal insulator sheet
11|PSLODCIO0JCECZ2Z AB N %] Shield plate
2/ DUNTK 48EC22 B P N E RAM PWS8 unit (This includes Ne.7~10,101~-106)
3|PSHEP 11ECZ22 AB N G [ Spring fixing sheet
4 MSPRC 02CCz2z AC o] Spring
E/|GCABC2672CCSA AC N D Termina! cover
6{CGCABAID04EC2Z22 AF N D | Botlom cabinat
101/QSW—51347CCzz AH B Slide switch
102(RC—-S5Z1007CCZ2 AF C | Capacitor (1 xF)
103| RH—DZ3Y008CCZ2Z AC B Diode (DAN202)
4|VHD1SS388 /" //-1 AD B | Diode (1SS98)
05|VHiTC74HC139F AH N B |C (TC74HC139F)
6| VRS—-TP2BD564J AA C Resistor (1/8W 560KQ £58)
2 GCASP109%1CCz2Z AE DO |Case
2 GCASP1092CC22Z AD D | Case cover
203[GFTAU12 CCSA AB N D__ | Rewverse side (space)
20| PPACG10 ECZ2Z AE N C [Module separater
26| TCAUHI1002ECZ2 AB N C | Caution Card
26| TCAUZ1003ECZ2 AE N C | Caution label
207 TINSEVNO0JIG6ECZZ AU N D (nstruction book (USA only)
TiNSM 3J7ECZZ AR N D __|Instruction book (E,F,G.S,1)
8| TLABZ 90CC2Zz AA D | Switch cover labsl
09 | UKOGD 08CCZ2 AC C Driver ®
01 | SPAKA7307CCzZ2Z AC D [ Packing cushion
302  SPAKCODSSECZ2Z AF N D Packing cese

i

~No

Ca
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Appearance of cable and pin configuration

mopeL CE=1600L

e Optical fiber cable
® No service parts is available for this product.

Socket

5 Pin No. ‘Signal neme
1 1 RD
2 GND
3 SD
4 Vee
a 5 Vee
Piug
() veez
LED
Two-core
@ veel | % plastlc fiber
(8) sD Oriver =

@ rp

Recelver

@) GND =

3y —
PD

Pin neme and circult conflguration
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Appearance of cable and pin configuration

mopeL CE-1601 L

® RS-232C interface cable
® Cable used to inerface with PC-1600 and Modem unit.
® No service parts is available for this product.

Pin description

M2.8 plich 0.46 screw

=11l -

Shlelded wire

PC-1600 MODEM SIDE
Pin No. Signal name Pin Na. Signal neme
Csble length: 1 FG FG 1
beod 2 SD TXD(SD) 2
3 RD RXD(RD) 3
4 RS RTS(RS) 4 \
5 CS CTS(CS) S
é DR DSR(DR) 6 é
7 GND 5G 7 |
8 CD CD 8 ]
4 ER DTR(ER) 20 '
9 CI Cl 22
Im 8038
" " 1.5:0.5
3 [ (quuy || |




Appearance of cable and pin configuration

w

PC—1600

mobeL CE=-1602L

® RS-232C interface cable
® Cable used to Interface with PC-1600 and the MZ-5800

{or M2-5500).

Pin description

® No service pants is available for this product.

e e

PC-1600 MZ-5600, MZ-5600
Pin No. Slignel neme Pin No. Signal name
3 RXD(RD) SD 2
Cable length: 2 TXD(SD) RD 3
1.5meter
8 CD RS 4
1 RTS(RS) CS 5
5 CTS(CS) READY 6
7 SG GND 7|
14 DTR(ER) DR 8 |
6 DSR(DR) ER 12 |
C 1.5 m 80+8
_iioks
§ 4
Shlelded wire
\V4

M2.6 pltch 0.45 screw




mobeL CE=-1603L

® RS-232C interface cable

e Cable used to interface with PC-1600 and the PC-5000
{or CE-168)

® No service parts is available for this product.

Appearance of cable and pin configuration

Pin description

PC-1600 PC-5000, CE-1568
Pin No. Signal name Pin No. Signal name
1 FG FG 1
3 RXD{(RD) TXD 2
Cable length: 2 TXD(SD) RXD 3
1.5mater 8 cD RTS 1
8 CD CTS 5 ‘
14 DTR(ER) DSR 8
7 5G GND 7
4 RTS(RS) CD 8
(RR) 11
5 CTS(CS) DTR 20
§6m '
11—
= (R
s

M2.6 pitch 0.46 screw
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Appearance of cable and pin configuration

moveL CE=1604L

® RS-232C interface cable
® Cable used to interface with PC-1600 and the PC-7000
® No service parts is available for this product.

Pin description
PC-1800 PC-7000
Pin No. Signal name Pin No. Signal nsme
1 FG FG 1
3 RD SD 2
2 SD RD 3
Cable length: 8 CD RTS 1
1-Smerer 8 CD CTS 5
14 ER DSR 6
7 SG GND |7
1 RS CD 8
5 Cs DTR 20
(Cr) 22
1.6 m 80-+8
o "t 1.6 0.6
2.6 MAX

3 mpEH|

M2.6 pitch 0.45 screw

Shielded wire
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