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POCKET COMPUTER (26·3601) 

Capacity: 
Operacing sequence: 
Programming hnguagc: 
CencraJ proce~ing unit: 
Memory configuration: 

Power consumption: 
Physical dimensions: 
Weight: 

1. SPECIFICATIONS 

10 digits (mantessa) + 2 digits (exp<mcnt) 
Direct fonnula entJ)' (furnished wit'.1 priority determining function) 
BASIC 
CMOS S·bit microprocessor 
ROM: J6KB 
RAM: 3.SKB 

Systenl atea: 
Input buffer area: 
Stack area: 

0.13W 

0.9KB 
SO bytes 
196 bytes 

195(W) x 86(0) x 25.S(H)mm (7~' x 3%" x 1") 
375g, including batteries (13.2 oz) 

Accessories: Soft case, two templates, four batteries (type AA), instruction manual and name label. 
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2-1. RAM MAP 

USER MEMORY 

2KB USER MEMORY STANDARD 

2-2. LSI signa l description 

1. LH5801 (8-blt CMOS MPU) 
1) Outline 

USER MEMORY 
OPTION 

IOKB 

PV PV 
EXPAND 
ROMO 16 K8 

SYSTEM 

PROGRAM 16KB 

EXPAND 
ROM I 16KB 

* : Inhibit to use by redundancy 

0000 

l'Fff 

so 
SI 

S2 

S3 

S4 

S5 

S6 

S7 

YO 

YI 

Y2 

Ya 

The LHS801 Is the 8-bit microprocessor of the CMOS stalic type, featuring very low p0wer dissipation 1111d taiie data 
processing capability. The MPU inc<>rporat01 functions Suth aa the LCD backplate signal generator, input poll, external 
latch clock and timer, and allows a variety of SY•tems with ralativety few chips. 

2) Ft11Ures of MPU (Micro Processing Unit) 
• 8-bit pa,,.llel operations 
• I 28KB direct accessing 
• Implementation of 6·byte general purpose register besides the occumulator while allows the use of three data pointers. 
• 9·blt timer function 
• Tluec kinds of interrupts 

Non·maskable Interrupt 
Maskllblc Interrupt 
Tlrner interrupt 

• Instruction set of 80 kinds 
• OMA and multiprocessor capabilities 
• MJ>U wait function (memory accessconllol) 
• Implementation of 8-l>il input p0n and clock P~ for c~1cmal latch 
• Memory backup function 
• LCD back plate control 
• Clock 2.6MHt (crystal control) 

Internal machine cycle ...... I .3MHz 
Min.lnu1n instruction cxcute time ...... l .3µS 

-2-
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2-3. MPU Block diagram 

Control signa' 

Back plate 
(8 bit) 

• "8 u-
• 0 
'd s 

c c 0 
.2 u 
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·~ =~ .= 

Beek 
plate 
driver 

Address conuol -~ Input port 

" 18 bit> ; 
" 

lrnorn1I reol1tt1 .= 

2 
lnttrnel bus c 

0 
u 

Date bus 
(8 bh) 

~ .. 
/\ L u 

t t i 
F1 Yee GND 

Table below shows the internal register.; of the MPU that consiu of S·bit x 14 RAM storages. 

"' PL 

Su SL 

!Ill Wt 
/\ E 

Uu Ut 
Vii_ Yt 
Xn Xt 

...... Program counrer 

...... Stack pointer 

...... W ~sister 

•••••• A register, E register 

...... U register 

...... Y re&iJter 

...... X register 

} Exclusive registers 

} G<_, , .. ~ ••"" 
MPU registers c-0ns.ist of two groups of registers; exclusive register group ilnd general purpose re-g.is1er group. 
Exclusive regis t crs cons ist of program counter (PH, PL) ( l 6 bilsl, stock pointer (SH, SL) ( 16 bits] , and W register (Wtl, WL) 
(16bils] . 
General purpos.e regis ters consist of eight 8·hit registers; U register (UH, UL), X register (XH, XL), and Y regis ter (YH, YL) can 
be used in pair l o comprise 16·bit registers. 
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2-4. Pin description 

(1) XLO, XL1 
Crystal oscillator external connection pins (XLO: In, XLJ: Out) 

(2) ADO - AD15 
16 bits address bus (AOO: least significant address bit, ADIS: most significut address bit ). Tums to high impedance by the 
BRQ signal. 

(3) D0-07 

Bidirectional data bus tJSed to write and read data of/from the external memory (DO: least significant bit, D7: most 
significant bit). 

(4) MEO, MEl 
Memory enable signals for direct accessing to an external memory (the maximum I 28KB (64KB x 2)). 

(5) R/W 

Read/write signal to perform reading operation when R(W=l and write operation when R(W=O . 

(6) RESET 

.<d 0 s 

ADI 

MEO _.:,..._,/ 
MEI 

0 1 IN 

Oata re&d 
cycle 

OUT 

D:ita wfi1e 
cycle 

The MPU returns to its initial state with a high input level to this pin. 

(7) BRO 

Bus request. A high level causes the MPU to respond with the high level BAK signal after exeuted pending command. 

(8) BAK 

Bus .acknowledge appears in response with a high BRQ indicating that address bus, data bus, R/W, MEO and ME I are in 
high impedance. 

(9) OPF 

Operation code fetch appears when the MPU fetches an .operation (instruction) code. OPF is outputted only during the 
fetch of an instruction code and is not outputted when address data, irnrn<Xliatc data, or the: second byte of a two step 
instruction is fetched. 

Do not sale this PDF !!! 
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(101 INO - IN7 
Input port . The MPU takes the signol on INO - IN7 input port into the internal accumulator as 8·bit dal3. 

(111 PU, PV, DIS 
On chip llip Oops output from LSI pins. 
PU: Set to high wilh the SPU instruction and set to low with the RPU instruction. 
PV: Set to hish with the SPV instruction and set to low with the RPV instruction. 
DIS: Set to high with the SDP instruction and set to low with the RDP instruction. 

(121 P,P 
Strobe output is outputted nonnally during the exccution of the ATP instruc tion, used for the extem ol latch of the A 
rcgL<;; ter contents. 

(1 31 <PQS 
Clock is in the same phase as the basic clock inside the chip and it is the basic clock for an entire system. 
lt becomes the basic clock of I .3Mltt frequency when a 2.6~11tt crystal is connected between XLO and XLI. 

(141 WAIT 

(1 51 

(161 

(171 

W AJT output that Informs the MPU that addressed memory or 1{0 device is not ready. TI1e MPU is in the wait state while 
this signal is on. 

HO-H7 
I.CD backplate signal 

VA, VB, VM, VDIS 
LCD drive source. 

HI N 
LCD backplate signal. Counter input that generates HO-H7. Normally connoeted to HA. 

(181 HA 
MPU divider output . 

(191 BFO, BF I 
MPU internal register llF OipOop output (llFO) and input (BFI) can be re.ct by the instruction from the MPU and set by 
the BFI input. Normally used for the memory backup system. 

(201 NMI 

Non-maskable i.nterrupt. A high NMI signal denotes an interrupt request, to wltich the MPU responds unconditionally and 
the control moves to start the interrupt processing routine after the contents of the nternory 3.ddress FFFC is n1ovcd into 
the high O'rder byte of the p rogram counter und the contents of tho memory address FFFD into the low order byte of the 
program counter. 

(211 M l 
Maskable i nterrupt. A high on this signal makes interrupt request when interrupt enable is set. The MPU responds uncondi· 
lion.Uy to this request . Cpntrol moves to start the interrupt processing routine after the contents of the memory address 
FFF8 is moved into the high order byte of the program counter, the contents of the memory address FFF9 are moved Into 
the low ord er byte of the program counter. 

(221 OD 
Output disable. When the OD signal is active the data bus i:S in the output mode. 
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3. LH5811 110 PORT 

(1) Outline 

The LHSSl I 1/0 port is the single chip LSI of CMOS s1a1ic circuit thal can be connecled with a general iPUrpose 8·bit Cl'U. 
It has lhe following funclions: 
(I) Two pairs of S·bit bidlreclional pons 
(2) One pair of 8-bit bidirectional ports 
(3) Two lines of interrupt request inputs. one of lhem is the input from pon. 
(4) One line of interrupt request oulpul. 
(5) CPU wait control 
(6) Serial control 

(2) Functions 

(I) Ports. PAO- PA7 and PBO - Pll7, can be programmed for 1/0 directions by each bit. 
The CPU can access PAO- PA7 and PBO- PB7 as though one Jocalion of memory. 

(2) PCO - PC7 is the port of output type. The CPU can access it as though one location of memory. 
Also, lhe latch clock P9 to the PC pon can be supplied directly from 1n ex1emal source. 

(3) LHS81 J incorporates two interrupt request inpuls, JRQ and P67, when apply inlerrupt requesl of the CPU at lhe 
rising edge of the inpul when the corresponding bit of the internol mask register is "I". Signal PB7 represents the 8th 
bit of the poll PB and ii needs lo be In the input mode when the interrupt inpul is applied. 

(4) The I.H58J J has a CPU wail conlrol circuit which 11ses two output Hnes of memoiy enable signals for a memory Iha! 
has slower access time. In addition. two input lines for the wait conditions are used. Six differe.nt of access times can 
be chosen by progr:unming. 

(5) The following funclions >re provided for serial conlrol. 
A. Serial data transmi$$ion 

Serial data transmission is used ~11he formal ofstarl bit/8-bil data/2 slop bils. 
Trilllsmission clock is programmable by changing internal and external clocks, as well as changing the clock rate; 
I /I, 1/2, 1/l 28, 1/256, 1/512, 1/1024, 1/2048 and 1/4096 of the basic clock. 

B. Serial data reception 
When a stan bil is re.cei\•ed in the idle state, 8 bits of data is received. and stored in the internal register a.nd the 
in1errupt request fl t1R is set on . 
Receplion clock l.s sent from the exlernal clnck 0 11d must be synchronized with the serial d313 Input . 

C. LCD driver con1rol 
The LCD driver Is COMCCted with three signal lines of the lransmission clock, a serial data bus, and a synchronous 
signal line 10 carry ou1 data transfer for chip selec1, addressing, and dola read/write. 
For the transml~sion clock in this case, the clock rate can be prograrnmed in the same manner as In the serial datu 
transmission clock. (Transmission clock to the LCD driver is I Ml lz.) 

D. Pulse waveform 
The pulse waveform can be senl out in continuation. Eiglit sons of frequencies are programmable; 1/1, 1/2, 1 /128, 
1/256, l /5 I 2, 1/1024, and 1/4096 of the basic clock. 

E. Transmission to audio cassette tape recorder 
The modulated signal can be senl from the SDO ou1put in the format of s1ar1 bit/8·bll data/2 stop bits. 
Modulation clock.s, FX and FY, can be set sepuatcly to any of cl<>ck rate; I /64, I/ 128, I /256, I /S 12, and 1/ 1024 
of the basic clock. · 
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1/0 port (LH5811) 

Pin Signal 
In/out Connection Functional description 

No. Name 

I PAI In/out Key Port A input/output. Key strobe. 

~ ~ ~ ~ ~ 
7 PA7 In/out Key Port A input/output, Key strobe. 

8 GND In Power OV 

9 PBO In/out Option Port B input/output 

JO PB I In/out OptiOll Port B input/output 

11 PB2 In CMTIN Port ll input/output. Cassette tape data input.. 

12 PJ~3 In GNO Domestic}export spe.cification select pin 
(Domestic) 

VCC 
(Export) 

13 P84 In GND Use.r area dctcnnination pin 

14 P\l:5 In µP0!990C Clock input from TP tenninal of the timer JC 

I S Pll:6 In µPOl990C Data input from the DA TA OUT tem1inal of •he timer IC 

16 PIP In Key BREAK key input (interrupt input) 

17 P¢ In GND PC port latch clock input 

18 PC'O Out µPD 1990C Data output to the DA TA IN tem1inal to the timer IC 

19 PCI Out µPDl990C Sirobc output to the STB tenninal fo the timer IC 

20 PC2 Out µP01990C Clock output to the LK tenni.nal of the tirner IC 

21 PC3 Out µPD1990C Tinier IC control signal output 

22 PC4 Out µPDl990C Timer IC control signal output 

23 PCS Out µPD1 990C Timer IC control signal output 

24 PC6 Out Buzzer 

2S PC7 

26 cso In CPU Chip select input connected to AD12 

27 CS! In CPU Chip select input connected 10 AD13 

28 CS2 In Decoder IC Chip select input connected to Y3 of the chip select decoder 
IC 

Do not sale this PDF !!! -9-
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1/0 port (LH581 1) 

Pin Signal 
Inf out Connection Funclional description 

No. Name 

29 RSO In CPU Internal register and operation stlcct signal 

l l ? ~ l 
32 RS3 In CPU Internal register and 0peration select signal 

33 R/W In CPU Read/write input 

34 MEI In CPU Memory enable 

35 MEO In CPU Memory enable and 1/0 port controller enable 

36 WO In Option Wait condition input 

37 WI In Option Wah condition input 

38 GND In Power ov 

39 vcc In Power +SY 

40 DMEI Out Decoder ROM enable 

41 DMEO Out ROM, option ROM enable 

42 WAIT Out CPU Wait signal to the CPU 

43 INT Out CPU Interrupt request to the CPU 

44 RESET In RF.SET circuit ln_itial reset signal 

45 IRQ In Option Jntcrrupl request input 

46 ¢OS In CPU Basic clock input 

47 CLI CLO Not used. Serial data receptjon clock input 

48 SDI (VCC) Not used. Serial data reception input 

49 LC NC Not used. LCD dri.er synchronizing signal 

50 CLO In CLI Serial data transmission/reception clock 

51 SDO In CMT Serial transmission & reception data. Use for the cassette 
tape data output. 

52 DO lnjout CPU Data bus 

? ~ ~ ~ ? 
59 D7 lnjout CPU Data bus 

60 PAO Out Koy Port A input/output. Used as the key st robe. 

Do not sale this PDF !!! 
- 10-



All and more about Sharp PC-1500 at http:l/www.PC-1500.info 

Read/write timings for 1/0 port 

A0 - 1$ ::x ________ _,c 

MREQ°'t _ _, 

., .. ---- -------

lli'AlT*--~ 

uo-1- ----c===)--

(a) Data read f rom 1/0 port 

A0-1 5 :JC ___ _____ ~x::: 

RJ•---~,.__ ___ ~r--

WAI~ 

00- 1 --c=======>-
(b) Data writ e to 1/0 port 
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NOT!>: 
Clock ¢ is furnished to the i\()S input of the 1/0 port. MREQ• 
is an inversion of MERQ of Z·80 and furni1hed to the MEO of 
the 1/0 port. WAIT• is an inversion of WAIT of the 1/0 port 
and furnished to the W AJT input of Z·SO. 
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1. Chip Select Circu it 
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4. CIRCUIT DESCRIPTION 

·rC4011139fo. TC40Hl38f 

Vss vss 

vcc 

V<;c; 

:: ) : RA.M3 C"l'C5Sl 7 AF') 

1u Mox)Jlc Uni t 
St 

S3 

S6 

1i.> I/{) l°Qr t 

Th Di!'i)lay chip L. 3 

~---------•To RA.\11, 2 <TC5514 P) 

~-------------0--• To 1/0 PORT(l.Jl58J I) 

~-•To ROM (SC6J3 J28E') 

L--------------------+ To Module Unit 

'-------------------+To tttodule Unit 

TC•OH1ss I nt ern.al logic: Truth Table 
v; Input 

... ~·A.111. 1> :ili tt:C> 
Output 

vr °' ·-· ·' " c :!!_ .. .. ., Vi .. . ,. " '· .. ,, $ T ., 
" " " " H H " H 

~ s1a,r.<;r • 
.·. 

" ·'· ·=· ·:· v " " " " " " " " <:· ·~· " " <- .,. " " " " H " H " 
"' " L L L L L L • " " " " " " c y; " L '· " L L " L " " " " " " 

" L L L " L " " ' " H " " " 

{™ Yr 
VIAllLt: ttj; 

Cl w 

" 1. L " " '· " " " L " " " " 
" ' L '· '· " " " " -;;- ' " " " " L L " L " " " " " " L " " 
" .. '· '· " " " " " " " " L " " L L " " " " " " " " " " L 

y.;: 
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TC40H139 
Truth Table 

n 
YO 

Input 
Output 

EtW!U: SELECT 

G A B YO Yl Ya Y8 

Yi H * * H H H H 
L L I. L H H H 

A Y2 L H L H I. H ill 

V3 c 
L L H H H L H 

L H H H H H L 

*= I rreleVllnt 

• Selection of I YO - I Y3 by the decoder IC (TC40H l 39H) is done when the gate signal (IG) input BFO is low. 

YO With low state of AD 14 and ADI 5, the YO output becomes low to select the system ROM area of the module unit . 
(IYli) (0000 - 3FFF address setup) 

Yi With ltigh state of ADl4 and low state of ADI5, the YI output becomes low to select the gate (G2A) of the IC 
(IYI) (TC40HJ38F) . (4000-7FFF address setup) 

Y2 With low state of ADl4 and high state of ADIS, the Y2 output becomes low to select the expansion ROM •rea of 
(1 Y2) the module unit. (8000- BFFF address setup) 

Y3 With high state of ADl4 and ADI S, the Y3 output becomes low to select the system program ROM (SC-0131281') 
(I Y3) and the 1/0 port (LHS811) . (COOO - FFFF address setup) 

• Selection of SO - S7 by the decoder IC (TC40Hl38F) is done when the gate signal input MEO (GI) is high, YI (GiA) low, 
and G2B.is low (wltich is nom1ally low). 

SO With all of AD I I , ADl2 and ADJ3 in low state, SO goes to the low state and selects the RAM3 (TC5517AF). 
(YO) (4000- 47FF address setup) 

S J With high state of ADI I and Jow state of ADI 2 and AD13, SI goes to the low state to select tlte option user RAM 
(Y I) area. (4800-4FFF address setup) 

S2 With low state of ADI I and high state of AD12 and low state of ADJ3, S2 goes to the low state to select the option 
(Yi) RAM ;11ea. (5000 - 57FF address setup) 

S3 With high state of ADJ! and ADl2 and low state of ADl3, S3 goes to the low state to select the option user RAM 
(Y3) area. (5800- SFFF address setup) 

S6 With low state of ADI I and ltigh state of ADl2 and AD13, S6 goes to the low state to receive the interrupt input 
(Y6) from •n option into the 1/0 port. (7000 - 77FF ~ddress setup) 

57 With all of ADI I; ADl2, and ADl3 in ltigh state, S7 goesto the low state to select the system 111emory RAM! and 
(Y7) 2 ( TCSSJ4P). (7800 - 7FFF addres setup) RAMI and RAM2 ;11e 4·bit RAMs, independently used to assume low 

order and high order bits to comprise one byte with a pair of 4 bits each. 

• Selection of 2Y2 and 2Y3 by the de<:oder IC (fC40Hi39) is done when the gate of 2G becomes active with the select ion of 
the TC40H138F output, $6 (Y6). 

2Y2 With low state of AD8 and hlgh state of DMEO, the ffi output goes to the low state so that the NANO gate output 
(V2) V2 is turned ltigh to select the display chip I and 3 . (7600- 76FF address setup) 

2Y3 With ltish state of AD8 and DMEO, the 2Y3 output goes to the low state so that the NANO g• t•e out V3 is turned 
(V3) high to select the display chip 2 and 4. (7700 - 7FFF address setup) 

• Display cltip (SC882G) is a 4·bit RAM, comprised of one byte of data with 4 low order bits and 4 ltigh order bits of data, 
so tlt3t even the cltip select signals are used in pair of cltip I with cltip 3 •nd chip 2 with chip 4. 
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2! Buzzer circuit 

SDO CMT OUT 10 

i-0 rc6 i 9 

p 
O PB2 1:-1,-1 -~-t<}-.. 
R 
T 

CMT IN Yee 
Yee 

The control signal CMT OUT is sent out from the pin SOO o f the 1/0 port which sounds the buzzer in combination with the 
low m 1e or either the programmed output from the 1/0 port or CMT IN sent from the cassette tape deck. 

3) RAM R/W signal circuit 

R/W RAM I 

R/W 
CPU ADtO 

4) ON key double action p reventive circuit 

Yee 

DAP 
202 

This circuit prevents writing if Al} IO Is in high state during 

the write mode (when R{W is '°i:ri This is to prevent wrong 
operation when a specific key. or m is pushed with­
out perfonning "NEW 0 E!llTER" after battery replacement. 

This circuit consists of the Schmitt circuit that prevents the 
possibility of setting the input flag or the Ui58 I I 1/0 p0rt 

which depends on how the ON key i.s pushed. 

BF I --N'l'-.....__~s'°i )'4'--._ _ _,, I /0 PORT 

TC50H OOI 

I~36PF-89PF 
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5) Timer/counter circuit 

PC.5 C2 

PC4 
' 0 

PC3 ... 
0 

PCI "' -l 

Cl 

" co "O 
0 

"' STB "' 0 

~ cs 
;,.. 
(") 

"' ()Q f'CoO 
PC2 

DATA 
HI 

~ 

PS6 CNO 

PBS 

Yoo 

XTAL 

XTAL 

OE 

TP 

DATA 
OUT 

Cl.K 

Vee 

1---~a 
32.768kH1. 

y 

1. Outline 
As shown in the left, the µPD I 990AC is 
used for the time keeping JC to count 
hour/minute/second/ml)nlh/day. 

2. Main function of µPD1990AC 
Time data is in the BCD form and is 
judged by means of comparison. How­
ever, day of week is nol used with this 
chip and hou r is represented by 24-hour 
system. 

r - -- ----~-+-+-~~~~~~~~--' 

, Vee : 

: + I 

'- - ... - - --· 
110 CPU 
Reset 

ILS&I IMS&! 
OIN 

2 5 2 B ~ 

Seconds Minutes Houn Dav Week Month 

• I • • I 4 

I 
4 4 

Bits Bits Bits 8iu Blu Blc:s 
• I • 

Sits Sib 
• I • 

Bits Bits 

Pin Signal 
In/out Description 

No. N:une 

I C2 Jn 'Mode select signal C2=0 

2 Cl ln Mode select signal Cl co Mode Data In/out mode 

3 co In Mode select signal 0 0 0 Regi!ler hold 

0 I I Register shift 

I 0 2 Time set 

I I 3 Time read 

4 STB In St robe. Command is latched by the strobe STB. 
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5 cs In Ch;p sele.;t: disable CLK and STB input and OAT A OUT output by the CS input. 
All input/output are invalid unless CS is hjgh. 

STB l '\ Lntern;il ~TB (comman<l latch clock) 
J cs 

CLK ] ' J Internal .CLK (40-bit serial clock) 

OE 1 "\ 
J Internal OE (gate input of OAT OUT) 

6 OATALN ln Oat a input signal ( 40-bit serial data) 

7 GNO In OV 

8 CLK In 40-bit shift regi$ter clock (Data input/output is carried out in synchronization 
withCLK .) 

9 
DATA 

Out Data output signal (40·bit serial data) OUT 

10 TP Out Timer pulse output: to CO, Cl , C2 during command assignment. 

II 
OUT 

In Output enable: input to control the output of DATA OUT. ENABLE 

12 XTAL In Basic clock, 32.768kHz 

13 XTAL In Same the above 

14 Vl>D In Source power input, connected to VGG (4.7V). 

6) Power supply circuit 
The power supply is incorporated in a single resin molded IC that consists of the stabilizer circuit, temperature compensation 
circuit. and bleeder circuit. 

v 

"'"' . 
int- (6> ' Po 

' 

L lX2 

I4 
-vr 
t SS98 

VGG HI-MIC 

2SB710 
13 

2Sll779 

¥ 
ID 

8 
: $ 

'r.R -!-AOAPT 
Jae k -::-u~t-S 

-' ~ 2SCI 623 ~ Irr t2 9 
llf.O 

\'Rl 

7~ 
: ~1 3 

- X4 - II 2 -:- tO 6 1 ~ VR2 ~ 

r- I 

1 "T ... ,,, 
5 2SJ84 •t 

= ± (;ND 

Adjusting method 
I. Apply 7.0 ± 0.2V DC. at p-Oint· @ . 
2 . Turn YR! to read at VCC 4 .7 ± 0.02 V DC from GND. 
3. Turn VR2 to read at Vl>JSP 3.7 ± O.ot V DC from GNl>. 

Supply vo!lagc: I .SV x 4 7V O.OSV 
VCC: 4.7V 
VCC: 4.7V ±0.02V 
VDISP: 3.7V t O.OIV 
(In the case of25°C) 

Do not sale this PDF !!! 
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5. SERVICING 
1) Measures against irregular condition 

In a rare cas~, all keys on the keyboard might. become inoperative, including the I B~~KI key, when a strong external noise 
interference IS met or when a strong unpact is given to the maclune body. Whr suclJa condition is encountered, keep the ALL RESET key pushed for a period of about 15 seconds while depressing 
the ~~l( key. 

llRliAK 
Oepressi ng I ON I key . 

......... 

' ' 

All reset 

Use the tip of a ball point pen to pus.h the ALL 
RESET SW. Do not use the tip of somethinpuch as a 
pencil of which the tip might break. Also, do not use 
anything with a sharp edge such as a needle. 

Wait for the prompt l"NEW O?: CHECK" to appear on the di<play, then push ICLI NEW 0 \ENTER!. 
If the prompt "NEWO•: CHECK" does not appear, try the above entry again. 
DO not use the ALL RESET switch except for the above operation, or destruction of the progtam, data, and reserve contents 
Will OCCUI', 

2) How to replace FPC (Flexible Printed Cable) 

To replace the FPC that connect the Key PCB with the Operation PCB, the following procedure should be used. 

Soldering 

Do not sale this PDF !!! -17-

Since the Operation PCB is connected with the FPC 
by means of the crimp metal, the Key PCB is dis· 
connected from the Operation PCB after removing 
the crimp metal. 
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Lifting up 

2·2. Replacing 

Do not sale this PDF !!! 

SoldOring I ron 
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The Key PCB is connected with the FPC by 
soldering. Peel away the double-tack tape that 
fastened the FPC with the PCB, then apply the tip 
of the soldering pencil on the side of the soldered 
surface to remove the FPC, while lifting up the 
end of the FPC lightly . 

(I) Coat the FPC and PCB with solder with care 
not to make it uneven. 

(2) Temporarily secure the FPC using the double­
tack tape. 

(3) Match the printed circuit pattern of the PCB 
with FPC and secuf'e them temporarily. Slide 
the FPC about Imm backward in this case. 
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' "-OA.f'l€St: 
J ack 

6. KEY & POWER SUPPLY CIRCUIT 

..:.. suw-3 
" 

\'o;. Thcrmis1er ,.------- -----------, r· · ·----., 
S I 1 Hi~lC I I 

1"1~1K 

"' 

em 1 t 5'KOj 
r+---1~ 

C ICl23 IN 

_11 ·- --, 8:? 
I 
I 
I 
I 
l- , 

I 
• 

8 \'~ 

I 
I 

........ - - ,OVA 

• Y.1.r I " 
t--+--Ovw 

'• I) 0 .1,f I 

t--- -QVR 
' • 

I 

cr-t-~----..... ----r-........ ---<;>--..... "<t' ~-<>----ovdhp 
L-----.J c;:.-o 1$---------!,, 

0.trf 
Hi·MIC L 2PLN 0-........__, 

!Pc;tH> 
All Reset 

• 
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1 O. PARTS LIST (26·3601) 
Ref. Description RS Manufacturer 
No. Location Part Num'ber 

Transistor (2SC24121 Tiny Chip Typ$ AA2SC2412 V32SC24 ~ 2·/·1 

1 Buzzer AB·7073 RA LM B 1006CCZZ 

Coil, Ceramic Osc. (2.6 MHz) ACA-8240 RC R SZ 1 03BCCZZ 

Capacitor Elt!etrolytic 
ACF·7340 RC·EZ105ACC1H 1µF, +80/-20% SOV 

Capacitor Electrolytic ACC227ZCAP RC·EZ227ACC1A 220µF +80%/- 20% 10V 

Capacitor Tiny Chip Type 
100pF ACF-7328 R C·CZ 1023CCZZ 

Capacitor T iny Chip Type ACF-7329 RC·CZ10411CCN1 15pF 

Capacitor Tiny Chip Type ACF-7330 RC·CZ1042CCN 1 30pF 

Capacitor Tiny Chip Type ACF-7331 RC·CZ1021 CCZZ 0.1uF 

2 Cover, Connector ADA-0383 GFTAA 1273CCZZ 

3 Cover, Module ADA-0384 GFTAU1274CCZZ 

4 Cover, Battery ADB-0453 GF TAB1272CCZZ 

Diode (1S1588L2) ADX-1717 VHDDS1588 L2·1 

Diode (1SS98) ADX-1718 VHD 1SS98///·1 

Diode (DAP202) Tiny Chip Type ADX-1719 RH·DZ100SCCN1 

Diode (DAN202) Tiny Chip Type ADX·1720 RH·DZ1008CCN 1 

5 Tape for LCD AHB-9953 PTPE H1 033CCZZ 

Label, Name AHB·9960 T LABZ1295CCZZ 

6 Angle, Connector AHC·1421 GWAKP1 041CCZZ 

7 Badge, Model AHC·1422 HBDGE1353CCZZ 

8 Plate, Connector AHC-1423 LANGK 1221CCZZ 

9 Angle A AHC·1424 LANGT1438CCZZ 

10 Angle B AHC-1425 LANGT 1439CCZZ 

11 Presser, Angla AHC-1426 L F i X · 111 SCCZZ 

12 Plate AHC·1427 L Fi X • 1126CCZ Z 

Template AHC-1428 L PL TP1094CCZZ 

13 Filter for LCD AHC-1429 PF iLW1354CC ZZ 

14 Filter, Display AHC-1430 PFi LW139 1CCZZ 

15 Rubber, key AHC-1431 PGUMM1396CCZZ 

16 Plate, Shield AHC·1432 PSLDC132 1CC ZZ 

17 Mask Display AHC-1433 PSLDP1322CCZZ 

18 Mask AHC-1434 PSLDP1334CCZZ 

19 Sheet Insulator AHC-1435 PZETL 1439CCZZ 

20 Spacer. Connector AHC·1436 PS PAPI 207CCZZ 

21 Angle, LCD AHC-1437 LANGK143JCCZZ 

22 Socket, Adaptor AJ-7020 QJAKC1 003CCZZ 
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Ref. Oe5eription 
RS Manufacturer 

No. Location Part Number 

23 Connector (60P) Female AJ.7155 QCNCW1293CCZZ 

24 Connector MOP) Female AJ·7156 OCNCW1294CCZZ 

25·1 Key Top (Sec. 1) AK-4895 J KNBZI 748CC01 

25-2 Key Top (Sec. 2) AK-4896 J KNBZI 748CC02 

25·3 Key Top (Sec. 3) AK-4897 J KN8Z 1749CC01 

254 Key Top (SPACE) 10pcs/set AK-4898 J KNBZ1750CC01 

25·5 Key Top (ENTER) 10pcs/set AK-4899 J KNB Z11732CC01 

25-6 Key Top (CU 20pcs/set AK-4222 J KNBZ ~622CC01 

25-7 Key Top (OFF) 20pcsfset AK-4900 JKNBZ 1515CC12 

25-6 Key Top (ON) 20pcs/set AK-4901 JKNBZ l 515CC11 

25-9 Key Top [DEF) 20pcs/set AK-4902 JKNBZl515CC10 

25-10 Key Top {Fl) 20pcs/set AK-4903 J KNBZ 175 1CC01 

25-11 Key Top { F2) 20pcs/set AK-4904 JKNBZ1751CC02 

25-12 Key Top {F3) 20pcs/set AK-4905 JKNBZI 751CC03 

25-13 Key Top (F4) 20pcs/set AK-4906 J KNBZ1751CC04 

25-14 Key Top (F5) 20pcs/set AK-4907 JKNBZ1751CC05 

25-15 Key Top (F6) 20pcsiset AK-4908 J KNB Z1751CC06 

25-16 Key Top (SHIFT) 20pcs/set AK-4909 JKNBZ1751CC07 

26 LCD AL-1394 VVLLF8082GE·1 

C.rvstal (37.768 kHz) AMX-2983 RCRSP1036CCZZ 

IC (MA1066) AMX-5063 VHiMA106611·1 

IC (TC40HOOOFN) AMX-5064 VHiTC40HOOOFN 

IC (TC40H 138FN) AMX·5065 VH iTC40H 138FN 

IC !TC40H139FN) AMX-5066 VHiTC4iOH139FN 

IC (TC50H001 FN) AMX-5067 VHiTC50H001FN 

IC (UPD1990AC) AMX-5068 VHiUPD1990ACC 

LSI (Lf-15801 l AMX-5069 VHiLH5801!1-1 

LSI (LH5811) ., AMX·5070 VHiLH5811ll-1 

LSI (HM6116) • 2 AMX-5071 VHi HM611611-C 

LSI (SC613128FN) AMX·5072 VHiSC613128FN 

LSI (SC882G) AMX-5073 VHiSC882Gll-1 

LSI {TC5514P) •3 AMX-5074 VHiTC5514P/-C 

Rosistor Variable (250K) AP-7105 RVR-MB510QCZZ 

Resistor Variable (220K) AP·7252 RVR-M 13SB50QC 

27 Rubber, Conductive ART-2985 PG UMS 1190CCZZ 

Resistor, ·10 ohm, Tiny Chip Type ARX-0278 VRS-TP2BD100J 

Resistor, 1 K ohm, Tiny Chip Type ARX-0279 VRS-TP2B0102J 

Rosistor, lOK ohm, Tiny Chip Type ARX-0280 VRS-TP2BDI03J 

Resistor, lOOK ohm, Tiny Chip Type ARX·0281 V RS-TP2BD104J 

Resistor, 33K ohm, Tiny Chip Type ARX-0282 V RS · TP2BD333J 
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Ref. Description RS 
No. Location 

Resistor. 47K ohm. Tiny Chip Type ARX-0283 

Resistor. 5.6K ohm, Tiny Chip Type ARX-0284 

Rcistor. 56K ohm, Tiny Chip Type ARX-0285 

Resistor. 560K ohm, Tiny Chip Ty~ ARX-0286 

Switch. Re.et AS·2747 

Thermister AT-1218 

Wire, Lead AW·2813 

28 Wire, Flexible AW-2814 

29 PCB unit, Main AX·9133 

30 PCB unit, Key AX-9114 

31 Cabinet Ass'y, Buttom AZ-6518 

32 Cabinet unit, Top AZ-6519 

Case soft AZ-6520 

Manual, Instruction MU2603601 

Card, Reference MU2603601J 

33 Screw. Coin 

34 Screw (M2 x 51 

35 Screw (M2 x 71 

36 Screw (M2 x 11 I 

37 Screw (M2 x 41 

38 Screw (M2 x 61 

3·9, 43 Screw (M2 x 51 

40 Screw (M2 x 41 

41 Screw (M2 x 81 

42 Nut 

•1 Manufacturer may use either LH5811 or LH5810, as interchangeable. 
0 2 Manufacturer may use either HM6116 or TC5517AF, as interchangeable. 
•3 Manufacturer may use either TC5514P or HM4334P-4, as interchangeable. 
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Manufacturer 
Part Number 

VRS·TP2BD473J 

VRS-TP2BD562J 

V R S-TP2BD563J 

V R S -TP260~64J 

QCNTM 1051CCZZ 

VHH154KD-5/-1 

QC NW· 1209CCZZ 

OPWBM2066CCZZ 

DU NTK6658CCZZ 

DUNTK6586CCZZ 

CCABA2618CC01 

DUNTG6585CCZZ 

UBAGC 1302CCZZ 

T i NSE3503CCZZ 

TCADZ1579CCZZ 

L X·BZ1124.CCZZ 

L X -BZ1060CCZZ 

L X -BZ1114CCZZ 

L X·BZ1115CCZZ 

L X·BZ 11 23CCZZ 

X B BSD20P06000 

XUBSD20P5000 

LX·BZ 1113CCZZ 

X B BSD20P08000 

X N ES 020·1 6000 
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OPTIONAL PRINTER & CASSETTE INTERFACE (26-3605) 

A) ELECTRICAL SECTION 

Printing mcth.od: 
Print capacity: 
Character size: 
Ball point pen: 

Printing dire.c·rions: 
~1inUnuJn pen moving distance: 
Print speed: 
Print papet: 

Power source: 

Line print power capacity: 

Power consun1ption: 
Operating temperature: 
Physical dime:nsio11s: 
Weight: 
Accessories: 

Do not sale this PDF !!! 

1. SPECIFICATIONS 

X·Y plotter method 
18 digits, nominal. (Possible to select 36, 18, 12, 9, 7, 6, 5, and 4 digits operations) 
Nine variable sizes~ l .2n111l x 0.8n1m thJu l 0.81n1n x 7 .2n1n1 . 
26· I 48 I (blue, green, red) 
26·1480 (black only) 
Four directions (up, down, riglit, left) 
0.2mm 
I J characters/sec, n1ax. (Priru speed n1ay vary according to character printed.) 
Roll paper with maximum outer diameter 30mm and width of 58mm. 

Supplies as 26-3606 
Rechargeable battery. 
AC Adapter 
About I ,JOO lines (continuous printing of SSSSSSSSS of the character size 2 under 20•c, 
with a slight variation depending on operating condition). 
S.2W 
s to 4o•c 
330(W) x I 15(0) x 50(H)rnm (13" x 4!0" x 2") 
900g, except accessories (2 lbs.) 
Carrying case, tape recorder connection cable (one each of three-line .and one-line wires), 
AC Adapter, 3 rolls of paper. one each of black, blue, green, and red pen, name lebel, 
iJ\Stru~tion n1anual. 
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2. SYSTEM BLOCK DIAGRAM 

1 

z ~ 
- 0 

CMT 
JNTEIH'ACE 

1--.0MIC 

14----0EAR 
~--

1
-r---""' PHONE 

+- I / 0 

PORT 

REMOTE SW 

-0---C>-- v cc 

PF PRINT 
MOOE 

~2 { oR I VER R•lavJ _,.., REMOTE 

---,~2 -1{0R I VER A•lay} -0 REMOTE 0 

col or 

1~ - color 

-1 { DR I VER L1-_s_ol-'<r>-'o_id~ Gl~APH IC 

PR INTER 

SKB 
ROM 

Al)APTOR 
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Power source 
NiCd 
(Type 

AA(R-6) 
x S) 

2 
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X.Y 
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LOW BATTERY r--

CHECK 

DPG 1301 
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Rcfcring to the block diagram, the 26·3605 is the printer (DGP1301) and the CMT (casselle tape record°' interface) which 
consists of three blocks, the CMT interface, printer interface an.d power supply circuit. 

• CMT interfa~ 
The CMT interface is the c ircuit tha1 handles dala transfer be1ween the l'C·2 and the CMT and consists of a simple d river 
circuit (voltage le ... el conversion circuit). 
In addition, there is the CMT on/off remore controUing circuit which i.< under the program cont rol of the PC-2 and perfomlS 
switching operation via the 1/0 port using the relay ci.rcuit. 

• Printer interface 
·n1e printer inrerface consisrs or character generator ROM (LHS367-02), 1/0 porr (LH5801), motor drive circuit , prim 
solenoid drive circuit, and the pen color detect input signal circuit . 

• Power supplv block 

A simple power stabilization circuit is pro\•ided to take care of recharging to the built-in NiCd batteries from the J\C adaptoc. 
(Refer the section of circuit diagram for adjusti.ng) 

3. CIRCUIT DESCRIPTION 
3-1. CMT Interface circuit d iagram 

Cf. 150 
PC-2 18Kn 0.0047,;· tOKn O.t, V 

,.......,w--.,~IJ--Ml'--..--f II-..----{(~ M IC 

Z?Oil 270ll 
CMTOUT 

110 port 

I Mil 

TC40JIOOOP 

·111e signal CMT OUT is sent from the PC-2 to wrice data 011 the cassette tape and the capacitor coupled interface circuit is 
provided to stufl the voltage level before supplying the MIC jack . T he read signal is the input from rhe EARPHONE jack and 
passed th rough the capacitor and two stages of gates to perform voltage level shifr and waveform shaping and delivered to rhc 
Pc.2 as the CMT IN signal. 
With respect to the CMT IN signal, the gate input to the firs• stage of the gate is forced to a low level by means of the PAO 
signal as there is a possibility o f supplying noise to the EARPHONE jack as input data to the PC-2 , excep1 during the data 
read mode. 

• Recording signal 
When the co nrents of the srarr bit o r data bit is "O", four. pulses of l.27kHz are recorded in a t ime of 3 . I Sms. When the 
contents of the data bit is"!", eight pulses or 2.S4kHz are recorded in the tape in a time of3.JSms. 
Shown below is an example of the contents of S (one byre) is"~ .¥"· 
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~~~P _J. ~~~rt+ S'1 +SS + $6 + 57 -+-
J "t" "O" "I" '' O" 

+ ~~:"+SO -t SJ+ S2 -+-SB -+-"o" • 1" ~ 1" ~o" 

3-2. Remote circuit 

Vee 
( + 5.8V ) 

74ox4 

P1\ I 

2 PA2 
1/0 port 

PA3 3 

)fj • PA4 10 

9 

7 8 

M54516P 

Stop 
bit 

Stop 
bit 

OFF 
ON REMOTE 

Rel\IOTeO 

@ l~El\IOTE I 

11tis circuit is provided to perfonn automatic control of CMT on/off action. Signal from the PC-2 is used to actuate the relay via 
1he 1/0 port (lRS810 or LH581 l). 
When the REMOTE ON/OFF switch is in the OFF position, the REMOTE 0 circuit shuls off and disables control from the PC-2. 
Nonnally, connection is made to the REMOTE 0 jack when one unit of CMT is used and both REMOTE 0 and REMOTE I jacks 
are connected to use two units ofCMT. 

PAI 
or 

PA3 

l'-1\2 
or ----------------/!---------" 

PA1 ON 
Relay OFF 
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• Solenoid drive circuit 

\6W 0.56!"1 

l ~Kn 

liO Potr tSOn 150fi 
l..SKO 

r--+--t--<'-i-,,_ _ __.._Q Solenoid!+) 

T S 
T7 

!£On 

The solenoid is driven by the PEN UP signal PBO and the PEN DOWN signal PB! that is sent to the drive circuit via t he IjO port. 
l) With high state of the PBJ signal, TS and 17 actuate to turn the solenoid{- ) tem>inal GNO level. Act uation of the TS causes 

T6 to actuate to turn the solenoid(+) tenninal VM level (about +6V) and drive the solenoid to lower tl1e pen to start printing. 
2) With high state of the P1l0 signal, 12 and T4 actuate to turn the solenoid ( +) tenninal GND level. Actuation of the T2 causes 

T3 to actuate to turn the solenoid(- ) tem1inal YM level (about ,.6V) and drive the solenoid to lift up the pen to stop 
printing. 

3) DJ thru 05 are the arc suppressor diodes for the solenoid. 

• Motor drive circuit 

25 
f>C., 

C»- - Y motor 0 

2.-. PCS 1--""-"--·C»--- Y motor B 

23 f•C5 1-"'-'"-{ :;»---Y motor C 

1/0 port 22 
r•c <t :>o-- Y motor A 

21 J'(: ~ :>o-- X motor 0 

in r•c.:2 

19 l'CI 

18 
PCO :>o-- X motor A 

83sic drive puls.e D D 
Ph3wA 

Phase B 

Phase C 

Pho;c o 
Mo1or d ock 
I• •I 

!ti in a.85m s .. -c 
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X mo1or A tltru X n101or D are the signals th at drive the step 1notor 
that n1oves the carriage on the carriage rail. J\nd, Y motor /\ thru Y 
1notor Dare the paper feed step motor drive signals. 
As the PC.2 fetches character data from the ROM of the Printer, the 
1uotor drive action is co1ltr0Ued via the 1/0 port of the Printer. 

D 

I I 
J_ 

Hold ti rn(: 

tMH 
Min l2tnStc 
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6. PARTS LIST (26·3605) 
Rel. Description 

RS Manufacturer 
No. Location Part Number 

Transistor (2SC926) AA2SB926 VS2SB926·S/TC 

Transistor (2SC458K$) AA2SC458KS VS 2 SC458 KS/·1 

Transistor (2SC2021) AA2SC2021 VS2SC2021 · RSC 

Transistor (2SD 1246) AA2SD1246 VS2SD 1246·STC 

1 Holder, Battery AB·0613 LFIX·1127CCZZ 

Capacitor, Ceramic Semiconductor ACC103MFTP VCTYPU1EX103M 
O.OlµF 20% 25V 

Capacitor, Ceramic Semiconductor ACC104MDTP VCTYPU1NX104M 
0.1µF 20% 12V . 
Capacitor, Electrolytic ACC105ZJAP VCEAAU1HW1050 
lµF +80/-20% SOV 

Capacitor. Electrolytic ACC107ZCAP RC-EZ 107 ACC1 A 
lOOµF +80/-20% 

Capacitor, Ccn1mic Semiconductor ACC472MFCP VCTYPU1EX472M 
4700pF 20% 25V 

Capacitor, Ceramic Semiconductor 
ACC473MFCP VCTYPU1EX473M 

0.047µ F 20% 25V 

2 Battery pack, Ni·Cad ACS-0093 UBATN2 135CC01 

3 Cover, connector ADA·0385 GFTAA1273CC01 

Diode (10D1} ADX-1547 VHD10D1fllf -1 

Diode (1$1588L2} ADX-1717 V H DDS1588L2·1 

Diode, Zenor (HZ4CLL} ADX-1721 VHEHZ4CLL//-1 

Diode, zenor (RD 1 OE9} ADX-1722 V HERD 10E9//-1 

4 Leg, rubber AF-0351 GLEGP1009CCZZ 

Label, name AHB-9960 T LABZ1295CCZZ 

5 Shah, paper AHC-1454 DSFTZ0480CSZZ 

6 Cover. Jack A HC-1 455 GCOVH1343CCZZ 

7 Angle AHC-1456 LANGT1 44BCCZZ 

Cover (Inside of Top CAB. } AHC-1457 PCOVM 1027CCZZ 

8 Shield connector AHC-1458 PS: LDC1344CC ZZ 

9 Sheet, Insulator AHC-1460 P2~'fl1429CC22 

10 Plate, shield AHC-1461 OTANSl 365CCZZ 

11 Label, caution AHC·1462 TCAUH 1180CCZZ 

12 Socket, JACK (¢3.5} AJ·7019 OJA KC 1013CCZZ 

13 Socket, JACK (Adaptor} AJ.7020 0JAKC1003CCZZ 

14 Socket, JACK (\!2.5} AJ.7021 OJA KC 101 GCCZZ 

15 ConneC(Or (60P) Female AJ·7155 QCNCWl 293CCZZ 

16 Connector (GOP) Male AJ·7160 OCNCM 1295CC6J 

Plug with wire {3pcs together} AJ.7161 OP LGJ1014CCZZ 

Plug with wire {lpc) AJ-7162 OP LGJ 1013CCZZ 

17 Buuon, Lock AK-4920 J BT N - 1009CCZZ 

18 Key top (PF} 20pcs/set AK-4921 J KNBZ 1737CC01 
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Ref. Oetseription RS Manufacturer 
No. Loeotion Part Number 

IC (TC 50H001 FN) AMX·5067 VHiTC50H001 FN 

LSI (LH581 ll AMX·5070 VH i LH5811 // · 1 

LSI (LH5367021 AMX·5089 VH i lH536702· 1 

IC (LB1257) AMX·5090 VHiLB1257/1· 1 

IC (M54516P) AMX·5091 VH i M545 I 6P/·1 

IC (TC40HOOOPI AMX·5092 VH iTC40HOOP1 

Resistor, Carbon 27ohm 5% 1 /2W AN0082EFB VRO·ST2HY270J 

Resistor, Variable 22K ohm AP·7257 RVR·MB41 00CZZ 

19 Spring, Lock ARB·74B5 MSPAP1189CCZZ 

20 Cover Unit. Printer ART-4127 OUNTG6588CCZZ 

Resistor. Block 1/6W 100K x 6 ARX-0287 RMPTC61040CKJ 

Relay AA-8151 A A l YZ9999QCNI 

21 Switch PF AS·2753 OSW-KI 295CCZZ 

22 Switch Select AS·2754 OSW-S 1074CCZZ 

Adaptor (USA, Canada) AW·2816 OU NT-64 52CC02 

Adaptor {Belgium) DUNT-6455CC02 

Adaptor (England) 0 U NT ·645 4CC02 

Adaptor {Australia) 0 U NT-6453CC02 

23 \Vire, Flex ible AW-2817 OPWBM2029CCZZ 

24 PCB Unit, Main AX·9124 DUNTK5169CSZZ 

25 Printer Unit AX·9125 K i-0 B 0066CCZZ 

26 Cabinet Unit. Top AZ·6539 DUNTG6590CCZZ 

27 Cabinet, Bottom AZ.0540 GCABA2629CCZZ 

2B Nu\ XNES020·16000 

29 Terminal OTAN$1372CCZZ 

30 Scr-ew L X-BZl 038CCZZ 

31 Screw (M2 x 4.5) LX-BZ11 16CCN1 

32 Screw (M3 x 31 Ul ·BZl 122CCZZ 

33 Screw (M2 x 4) X B BSD20 P04000 

34 Screw (M2 x 6) X B BSF20P06000 

35 Screw {M2 x 4) XU PS020P04000 

36 Screw (M2.6 x 41 XU PS026P04000 

37 Screw (M3 x 6) XU PSD30P06000 

38 Screw (M2.6 x 81 XU PSF26P08000 

39 Screw (M2 x 10) XBBSD20P I OOOO 

40 Connector 1,•.iith \Yire QC NCW 1296CCOI 

Re>istor, Carbon 10K ohm 5% 1/4W VRO-ST2EY103J 

Resistor. Carbon IOOK ohm 5% 1/4W VRD-ST2EY104 J 

Resistor. Carbon IM ohm 5% 1/4W V R D-ST2EY I OSJ 

Resistor. Carbon 150ohm 5% 1/4W V R D·ST2EY151J 
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B) MECHANICAL SECTION 

1. Printing functions 

Print method: 
Drive system: 
Printing speed: 
Printing coJumns: 

Stepping speed: 
Stepping distance: 
Line drawing speed: 

Character size: 

1. SPECIFICATIONS 

Ball point pen recording with four color rotary select systern 
.Drum type X-Y plotter 
12 chorocters/second for specified characters ( Reference) 
36 columns/ line for specified characters 
36, 1&, 12, 9 columns selective 
260 steps/second 
0.2mm for X-axis and 0.2rnm for Y-axis 
52mm/second (X and Y axis) 
73mm/second for 45° direction 
One example of printed character 

0.2 

1.2 

DE 

1) Character size: 1.05 x 1.45, for IJne width of0.25 
2) Char3cter-to..:haracter spacing: 1.2 ±I 0% 
3) Line spacing: 2.4 ± 10% 

2. Effective range of plotting 

I) P!o!lil!g !li.!ectio!! 
Jn reference with tb e carmge moving direction, the rightward direction is determined to be X-axis(+) and the leftward 
direction is determined to be X-axis(- ). 

2) Effective range of plot:irig 
X-axis: 43.2mm, 2 16 steps 
Y-axis: Any range as determined by software. 
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-·+· 
216 steps 

Eff~tive re.nge of 

5 
plotting 

9.8m ~ J--- 43.2 mm ---I m 

58mm 

3) Accumulative error in Y·axis 
As the paper is fed by means of friction with rubber for the Y-axis, there may arise a sLight devia1ion, whjch should be 
within a range of ±3mm as measured in the following n1anner, provided that spccHic paper guide is in use. 

Max. 3mm 

3. Recording paper and ball point pens 

(Recording paper) (26-3606) 
Kind: Ordinary paper 
Dimensions: 

Paper width: SS~~mm (2-1/4") 
Core size: 70mm (2-3/4"), max. 

Example - Program 

10:GRAPH : 
GLCURSOR (8,0) 

20:•0R A=JTO 20 
30:RLJNE -<0, - 200 

)-(5, 0)- (0, 200 
)-(5, 0> 

40:"lEXT A 
50:RL JNE -(0, -J BS 

)-(- 205, 0)-(0, 
·- 15) 

60:RL!NE -(2J 0,0> 
-(0, -1 5>- <- 215 
' 0) 

70: ENO 

Paper length: About 55m (for the core size of 70mm) 
Recommend papei : 

High quaLity paper of about 45Kg with thickness of 65 to 80 micron. (1,000 sheets of 788 x 1,091mm paper equals lo 45Kg.) 
(Weight: equivalent to 52.3g/m2 ) Approximately equivalent lo 14 lbs. bond paper. · 

[Ball point pen) (26·1481 [blue, red, green), 26-1480 (black only]) 
Color: Black, blue, red, green 
Size: 5~ x 23.3 
Kind of ink: Water color 
Life: 250m or more 
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4. Electrical characteristics 

4-1. Input/output terminals 

Name No. Circuit diagram 

B I a O'"--Q 
I Color position se·nsor 

A 2 
0 

D 3 '"'" 
c 4 fr-X motor 
B s ~ 

A 6 

~iotor common 7 <> 
D 8 0 

~ c 9 
Ymotor 

8 10 

A II 

(+) B 12 : r~ooo1 Magnet 
(- ) A 13 

Pen moves down when current of the above polarity is soppied to the magnet. 

4-2. Magnet 

I. Voltage: 
2. Type: 
3. DC resistance: 
4. Peak current: 

4.85±0.65V 
Sclf·holding magnet 
SQ± 10% (20°C) 
About I.I A (20°C, 4.&SV) 
About 1.4A (0°C, 5.SV, worst case) 

4·3. Motor (260 steps/second) 

Itenl X-axis 

I Voltage 4 .85V±.65V 

Y-axis 

2 Type 4·phase stepping motor (2 phase excitat ion) 

3 OC resistance (A l) 30Q:t l0% 2SQ ± IO% 

Pea.k current 
4 

(A2) Abt. 0 .16A Abt. 0 .!9A 

(per phase) (A3) Abt. 0 .23A Abt. 0 .27A 

Average Current (A4) Abt. 0.12A Abt. 0 .13A 
5 

(per phase) (AS) Abt. 0 .1 6A Abt. O.ISA 
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44. Power consumption 

Print pauern 

ASCH 64 character set 

ASCH 64 character set (excluding CR) 

ASCII 64 chancier set 

ASCII 64 character set 
0 5" printed in 5 columns 

Paper feed action 

X·axis forward and backward 

45° line drawing 

45° dot draw.ing 

S = O;Small character 
S = I ; Standard charactor 

4-5. Colo r position sensing switch 

I. Operating voltage: DC 24V, max. 
2. Operating curreot: IOOmA, max. 
3. Contact resistance: I SOmn. max. 

5 . Durability 

No. Item and test method 

I Life 
6.5 million characters ASCH 64 character set 
are continuously printed in the minimum scale 

Scale 

S=O 

S= l 

S=l 

S=l 

S= I 

-
-

(L=O) 

(L=l) 

(S=O). At any time during the test (ie. I , 2, 4, and 
6.5 million characters), appearance, operating 
conditions, and print quality a.re tested. 

2 Pen life 
Continuous operational tes! Is ¢alfied out with 
the new pen in use. 
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Current Power 
Supply consumption consumption 
voltage (rnA) (JI) 

4.8V 500-550 2.4"'2.6 

4.8V 4-00-450 1.9--2.2 

4.2V 340-370 1.4-1.6 

5.8V 500-580 2.9-3.4 

4.8V 385 1.8 

4.8V 260 1.2 

4.8V 180 0.9 

4.8V 490 2.4 

4.8V 790 3.8 

Test item Specification 

I . Appearance Life: 6.5 mdlion 
characters 

2. Print quality Must be good. 

!. Ink life Must be able to drawn 
250 me!ers. 
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2. MECHANISM AND OPERATION 

The printer rougltly consists of six blocks - a frame, X.<Jirection drive, Y-Oirection drive, pen drive mechanism, color change 
n1echan.ism~ and pen takc-0ut mechanism sections. An explanation is made per e.ach block. 

1. Frame section 

The frame section has a sfde plate (right), side plate (left), holding plate, and paper guide. The lower edge oi the frame, bent in 
the shape of the letter L, acts as a mounting leg. 

2. X Drive Mechanism Section 

The principal elements of the X-<lirection drive mechanism are the X stepping motor, idle gear, bobbin gear, pulley support base 
(left), puUey support base (right), slider unit and wire. 

Bobbin Geer 

Pulley Support 
8-(Leftl 

Slide Unit 

• Step Angle and Minimum Movement Pitch 

Stepping Motor 

Figure 1 0 

Pulley Supp0ort 
8-(R' ht) 

The reduction ratio between the stepping motor and bobbin gear is I :9.01, and for each stepping motor pulse (18/360°), the 
slider unit, that is, X direction movement of pen is 0.2mm. The motive power is transmitted to the bobbin gear via idle gear 
and to the slider unit by a wire. The wire tension is maintained by a coil spring. 

3. Y Drive Machanism (Paper Feed Mechanism) Section 

llte Y-<lirection drive mechanism consists of the Y stepping motor, idle gear, rubber roller unit, paper holding roller (right) and 
paper holding roller (left). The reduction ratio between the Y stepping motor (called as the Y motor hereafter) and rubber 
roller gear is I :7.86. As the casa with the X direction, the rubber roller movement per each pulse of the Y motor, that is, 
the Y direetion movement of the paper, is 0.2 mm. 
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Figure 2 
4. Pen Drive Mechanism Section 

The pen drive mechanism, that ii, the pen up-down mechanism cDmprises a self·holding type electromagnet, ejection lever, roller 
lever, and ball·polni pens. Pen up and down directions are as shown below. 
• Pen·up State 

The pen retracts when the suction iron core is pulled by 3 current for S ms against the actuator spring of lhe electromagnet, 
and sue1ion ls malntained by a pennanent magne1 even aflcr lhe eurrcnl is cul off af1er the initial 5 ms. 

Rubber Roller 
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Ptrmenent M.tgnet 
Actu1t0t Aot.,ion CtintM 

Figurt 3 

Pen 

R• cording Ptptt 

Ejection L.tYer 

Actuetor Pin 

Actu1tor Rotation Centtt 

Figure 4, 
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• Pen down $(ate 
The pen descends when a current flows through the eJectromagnet for 5 ms in a direction opposite that which is i.1npressed 
during suction against the suction force of the pcnnancnt magnet. After Sms, the pen-down state will be n1aintained by the 
acluator spring force. 

5, Color Change Mechanism Section 

The color change mechanisn1 section consists of the X-direction dri\'e 1nechanisn1, a pen holder and holder stopper, both in the 
slider unit , and projections inside the holding plates. The operating principles are explained below. 

Holder StoPP'(tr ' .... 
Pen Holder \ 
~ = 

r~- ,. 

I ~ 
I J":~ 

' ' J I 
' ' I ' I '- I I 

Side Pltte (Left) 

I I 
I I 

Figure 5 

1-.f ~i 
I I 
I I 

I I I 
I I 

'-I- ~ L __ 

l 

•• •• 
Figure 6 

First, the slider n1oves to t~te area a-I jn Figure 6 (45 pulses to the left from the origin). Then, tlte holder stopper in the slider 
contacts the projection on. the holding plate, and the wedge sec tion of the holder stopper slips out of the pen holder, and 
releases holder to rotate. Next, by repeating the movement of the X motor for 30 pulses each in direction A and to the left, 
the pen (j) in Figure 5 clnanges to pen @ . The spring moves the pen holder to the right until it returns to the origin. The pen 
holder then enters its groove, and printer is ready to pri.nt. 

6. Pen Ejection Mechanism 

The pen ejection mechanism consists only of the pen ejection lever that is mounted on the side plate (right). The slider un.it is 
moved fully to the side plate (right) and stops. Push the peo ejection lever towards you. and the pen will ejec t. 

Pen Ejection Lever. 

Slider Unit 
figure 7 
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3. DISASSEMBLY AND REASSEMBLY 

1. Disassembly 

Remove the following parts from the frame in the sequence shown below. 

Disassembly 
Part Ref. No. Parts to be Removed Point for Disassembly 

Sequence 

I 4.1 Electromagnet Unit 

2-4 Wire Unit • Disassemble after removing cross.recessed pan 
head machine screws (SP2 x 3) and (SP2.3 x 3), 
and sleeves (2·5). 

6·1 Pen Take-out Bar Un.it 

2·1 Pulley Support Base 
(Right) Unit 

3·2 Y Idle Gear 

3.5 Paper Holding Roller 
Support Plate (Right) Unit 

2 7· I Motor Cover • Lift up the motor cover (7·1) covering the cross· 
recessed pan head machine screws (SP 2.3 x 3) 
holding the motor. 

• Remove the entire motor cover (7·1) by inserting 
a flat-blade screwdriver in the paper guide as shown. 

J 
0 t. 0 l (!:!I 

3 3.3 Rubber Roller Unit • Push the rubber roller unit bearing to the left and 
remove from the right side of the rubber roller 
unit (3·3) as it comes off the frame "nit (1·1). 

4 3.1 Y Motor Unit • Suction solder in the juction section of the two 

7-4 Flat Wafer Assembly 
printed circuit boards 

2·3 Bobbin Unit 

2·2 X Idle Unit 

3-4 Paper Holding Roller 
Support Plate (Left) Unit 

-40-
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Disassembly 
Part Ref. No. Parts to be Removed Point for Disassembly 

Sequence 

5 2-1 X Motor Unit 

2-7 Pulley Support Base 
(Left) Unit 

2-8 Slider Shaft (A) 

2 -9 Slider Shaft (ll) 

4-5 Slider Unit 

4-2 Ejection Lever Shaft Unit 

4-3 Ejection Lever 

4-7 Color Change Click 

~ Reed Switch Unit 

7-2 Rubber Bushing 

7 -3 Rubber Pad 
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2. Reassembly 

Reauembly can be completed most erfociently by rererring to the rcauembly sequence and precautions shown below. 

Re•ssembly 
Sequence 

2 

3 

Part Symbol 

2-1 

SP2.5 x 3 

3-1 

SP2.5x3 

7-3 

7-2 

2-6 

3.3 

WFl.7 

3.5 

2-2 

REl.S 

2-3 
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P3rts to be Reassembled 

X Motor Unit 

Cross-recessed Pan Head 
Machine Screws 

Y Motor Unit 

Cr0$$oreccssed Pan Head 
M•chlnc Screws 

Rubber Pad 

Rubber Bushing 

Paper Holding Roller 
Support Plate (Left) Unit 

Rubb<r Roll<r Unit 

Pl•in Washer 

Paper Holding Roller 
Plate (Right) Unit 

X idle Gear 

Type E Stopper Ring 

Bobbin Ccar Unit 

-48-

Precautions for Rcol$cmbly 

·1 
Move the bobbin geu by one tooth and insert the X 
idle acar. 

Recommended to engage after marking the tooih t ip 
and moving the gear by one 1001h. 
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R~embly 
Sequence 

4 

5 

6 

Part Symbol 

3.2 

REl.5 

7-1 

4-2 

4-3 

Parts to be Reassembled 

Y Idle Gear 

Type E Stopper Ring 

Motor Cover 

Ejection Lev., Shafi Unit 

Ejection Lever 

RE2 Type E Stopper Ring 
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Precautions for Reassembly 

lnsort the Y idle gear after moving the paper feed gear 
by one tooth. 

Reeommended to engage ofter marking the tooth 
lip and moving the gear by one tooth. 

Hang the motor cover by its square hole on the hook 
on the po per guide B on the rear of the fr.imc unit. 

ln.sert the ejection lever shaft unit into the frame 
through a bearing hole and press in the coupling 
lever fro1n outside the frarne. 
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Reassembly 
Sequence 

7 

8 

9 

JO 

II 

12 

PaM Symbol 

6-1 

6-2 

RE!.2 

4.7 

SPJ.4 x 1.6 

4-5 

2.a 

2·9 

RE·2 

2-<i 

4-1 

. SP2.S x3 

WT2.S 

14 

4-6 

SP2 x3 
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Par!S to be Reassembled 

Pen Take-out Lever Ul\it 

Pen Take-out Lever Spring 

Type E Stopper Ring 

Color Oiange Click 

Cros;s.rcce$$0d Pan Head 
Machine Screws 

Slider Unit 

Slider Shaft (A) 

Slider Shaft (B) 

Type E Stop Ring 

Pulley Suppon Base 
(Ltft) Unit 

Electromagnet Unit 

Cro11S·recessed Pan Head 
Machine Screws 

Shake·proof Washer 

Flat Wafer Assembly 

Reed Switch Unit 

Cross-recessed Pan Head 
Machine Screws 

- 60-

Precautions for Reassembly 

Screw lock point coating 

Never bring another magnet close to the slider unit 
magnet. (The magnet inside the slider unit demagnet· 
izes e>U$1ng the color detection switch to operate 
incorrectly). 

Hang the elecliomagnet unit actuator on Che coupling 
lever on the ejection lever unit . 

Mount so that open strokes are 0.6mm. Ciamping 
torque, 3.5 kg-<:m. 

Screw lock paint coating. 

Screw lock paint coating 

Rotate the bobbin gear. The recd switch must actuate 
when the magnet at the left edge of the slider 
approaches the closest reed switch. 
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Reassembly 
P2n Symbol 

~quence 

13 2-7 

14 24 

2-5 

Do not sale this PDF !!! 

P•rts to be Reassembled 

l'ullcy Support Base 
(Riglu) Unlt 

Wire Unlt 

Sleeve 

-51-

Prec•utions for Reassembly 

Stretch wire on the puUcy support plate (ltfl) unit and 
bobbin gear 

hc:Jic Sid1t ot 
Prin1tr 

Wind wire once on the bobbin gear. 

Pass wire through the bobbin gear notch 
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Reassembly 
Sequence 

Part Symbol 

SP2 x3 

SP2.3 x 3 

5.1 

Parts to be Rea.ssembled 

Cross-recessed Pan Head 
Machine Screw 

CrOSS·recessed Pan Head 
Ma~hine Screw 

Ball·point Pen (Black) 

5·2 Ball-point Pen (Blue) 

5.3 Ball.point Pen (Green) 

54 Ball0 p0int Pen (Red) 

Do not sale this PDF !!! 
-52-

Precautions for Reassembly 

Reassemble when the notch A of the bobbin gear 
is aligned with the str;tight line extending between the 
bobbin ~a.. shall B and Idle gear shatt C • 

Insert the wire through the pulley and sLider of the 
pulley support plate (left) unit , and then through the 
sleeve and spring of the pulley support plate (right) 
unit. 

Pull wire end D to produce tension (Wire Ttruion 
160 gr). 

Fix the bobbin gear and wire. 

Adjust the relat ive positions of the wire and slider so 
that the drawing line in the direction will be at the 
center of the paper guide. 

Screw lock paint coating 

Move the slider to the left edge. 

J 
J[ :n: 11- IJ.. 

D 

•2 
~ 

IE 

Insert the pen tip at the top of the pen return spring 
and push the rear section. 
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Reassembly Part Symbol Parts to be Reassembled Precautions for Reasstmbly Sequence 

Rotate the rotary holder in the direct ion of arrow A 
and insert the pen. Mount the pen color position 
making the magcnt for the reed switch as the 
reference. 

Ro11tlon 
co ~lftction 

Mogrlot 

~-, ~ 
\ Jj \ 

\.. ,V Cl 

~ 

. 

Do not sale this PDF !!! - 53-



All and more about Sharp PC-1500 at http:/lwww.PC-1500.info 

1. Handling Precautions 

1} Carrying Printer 

4. REPAIR AND MAINTENANCE 

Color 
Changing 

Gear 

~L 
'-I 

b¥-" 
Ir 

D 
Motor Ca.ier 

J 

~ 

.7 

Geor 

Etectr_J' 

Carry the printer by holding it in the directions shown by{!. Carrying the printer in the if direction will cause 
various ·troubles. 

2 The prir1ter may be carried by holding on to the upper face of the mo<Or cover and paper guide. However, do not 
apply strong pres.<ure to it. 

21 Sections Where Pressure Should Not be Applied: 
1 Do not touch the slider unit except when taking a pe.n out. Particularly, never apply pressure in the direclion of 

rotation. 
2 Do not ·touch the wue. The puUey may come off, 
3 Do not touch the color changing click. When bent , color changing cannol be accomplished. 

3) Sections not to be Touched 
1 No shaft should be touched with bare hands. 
2 Do not touch t11e pen return spring. 
3 Do not touch the rotary holder except when the slider is positioned at the right edge of the frame and a pen is 

mounted. 
4 Do not ·1ouch the slider 

4) Sections where Magnetic Substances Should be Kept Away 
1 Do not place a magne1ic substance or powder, a permanent magnet, or an electromagnet close 10 the permanent 

magnet of the color position detector. 
2 A strong rare earth magnet is used in the electromagnet unit. 

5) Other 
Be very careful not to drop the pen or in any way joint it . When the ink is exhausted, hold by the tail plug section and 
shake it. 

2. Maintenance 
Cleaning 
Clean the printer and remove paper dust, dist, etc. perfodically (afte r using or mostly every three months.) 

Points for Cleaning 
I Paper dust, d i:rt, dust, etc. should be vaecumed up. (Use an electric vacuum cleaner). 
2 Use alcohoJ o r benzene when removing stains. Thinner, ttichloroethylene and ketone solvent may damage the plastic 

parts, so do not use. 
3 Grease any places where there is no grease or where it is not sufficient. Do not use a lubricant except the one specified. 

(Refer to Oiling Standard section) 

Do not sale this PDF !!! 
-54-
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3. Repairs 

(1) Repair Proudure 
\\'hen a f•ult occurs, carefully observe and check the type of the trouble. Firtd out the cause and mokt rtj)11rs after checking the 
location of the fault, referring to the .. Repair Guide." 

l "Phenornenon": Detennine the trouble phenon1cnon frorn this coluinn. 
2 '"Condition": Com pa.re the trouble with this colu1nn nnd verify whether h coincid<.'S. 
3 "Cause": Causes based on the condirion of the rrouble are lisrcd. Verify rhe cause. 

4 "Locarions and Methods o f Checking": 
Tl1e c0Jun1n lists where to check for trouble a_nd by what n1ethod. Check according to the instruct ions 
in this column and locale the trouble. 

5 "Repair Method": Repair the trouble aceording to the 1.n.structioru described in this colurnn. Jfthc same phcnorncnon or 
c.onditions exist after making repairs, check the other items. in Che caus.c of lhis column and make 
necessary repairs. 

(21 Repair Tools 

• Screwdrivtn (Precision Screwdrivers) 
Phillips Type 4. 
Phillips Type 5. 
Flal·blade Type S. 

• ET llolders 
ET 2 
llT 1.5 
ll1' 1.2 

• Radio pliers. or reed pliers 

• Tweeurs 

• Soldering iron 

Do not sale this PDF !!! -56-
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Phenomcn 

- 1- Does nol draw 
lines 

-2- Lateral lines 
cannot be drawn. 

- 3- Insufficient 
uteral 
Movement 

Condition Cause 

X-motor(2-l). Y.motor(3-l), Pen (S-1 to 4) have come off, 
and pen dri,•e electromagnet or I.he ink is exhausted. 
(4-1) operaie normally, but 
no printing Is done. 

I X·mo1or (2-1) doe.s no t I X·1notor Je3d wire is cut 
rotate. 

2 Idle gear (2-2) is 
deformed. 

3 Deformation of bobbin 
gear unit (2-3), misalign-
mcnt of two-piece teeth. 

4 Foreign mactcr has 
accumulated between 

_gears 
s Low battery voltage 

6 Slider unit (4·5) does 
not slide properly on 
the shall. 

2 x~motor rotates, but I Wire hos come off 
slider unit does not 
move to the right or left. 2 Wire is cut. 

3 Dobbi.n gear and wire 
slip. 

4 Gear is damaged 

I Opcnues in pen-down I Rubber roller uni.t (3-3) 
mode only, and not i1 scratched. 
normal. 

2 Print paper has steps. 

Note: Flgu1e in ( ) is reference number of part. 

Loealion and Method 
ofChtcking 

Are I.he pens mounted pro-
perly? Do the pens ha>-e 
enough ink? 

Check tha1 a normal current is 
impressed to each phase of the 
nlotor. 
Check If the X idle gear is 
normal. 
Dismount wire unit (24), 
rotate bobbin gear by hand, 
and check rotation state. 
Rotate bobbin and unit by 
hand and check for foreign 
Jnatter 
Check If battery voltage is 
below 4 .SV. 
Disrnount wire and move 
slider unit to the right and 
ltfl by hand. 

Check if wire has come off 
bobbi~ar. 
Check that wire has not been 
CUL 

Confirm that wire is properly 
screwed o n to bobbin gear. 

Check that X idle gear and 
bobbin gear are operating 
properly. 

Slowly rotate the rubber roller 
by hand a.nd cheek for scratches 
and forei,gn matter. 

Check the surface of the print 
paper 

Rtpair Method 

Mount properly. Replace I.he 
pens. 

Replace X·motor. 

Replace lhe X idle gear. 

Replace bobbin gear unit. 

Remove foreign matter. 

Recharge to regular voltage. 

• Replace sUde unit 
• Remove foreign matter if 

it is obstructing mo\-ement. 

Restretch wire properly. 

Replace wire unit. 

• Tighten the screws. 
• Replace the bobbin gear 

unit. 

• Replace damaged gear. 

• Replace rubber roller unit if 
scatehes are fou nd. 

• Remove foreign matter. 
Use nonnal print paper. 
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Phenomen 

-4- Drawing is done 
segment by 
segment 

Condition 

2 Abnonnallty Is noticed 
regardless of whether the 
pen Is moving up or 
down. 

I Actuator of the electro· 
magnet unit (4·1) is 
detached from the 
electromagnet coll. 

Cause 

3 Defonnat1on of ejection 
lever shafl unit (4·2). 

4 Low battery \'Oltage 

I Foreign matter has 
accumulated in the 
moving ~ction of the 
slider unit. 

2 Contact between pen 
tape-out lever unit (6·1) 
and_.2.en. 

3 Wire fastening position 
on bobbin has moved. 

4 Improper pulley rotation 
of pulley support. base 
unit (right). 

S Sfeeve\2-SJ and frame 
make contact. 

6 X-motor unit (2·1) is 
operating improperly. 

7 Contact between set-
screw of return spring 
and small roller. 

1 Current is not l>eing 
supplied to the electro-
magnet properly. 

Location and Method 
of Checklng 

Check the contact between the 
ejection lever and ejection 
roller (4-4). 
Check !hat battery voltage i.s 
not below 4.5V. 

Check that slider unit moves 
smoothly on the effective 
printing uea and check for an 
abnormal load by slowly 
rotating the bobbin gear by 
hand. 
Check contact between pen 
take-out lever and slider unit. 

Rotate bobbin gear unit (2·3) 
by hand and cheek that slider 
unit moves smoothly from 
left edge to right edge. 
Dismount wire from pulley and 
check for smooth rotation. 

Check for deformation 
between frame unit and sleeve, 
as well as for other phenomena. 
Dismount X idle gcar-(2-2}. 
slowly rotate motor gear, and 
check for abnormal load. 
Move slider and confinn 
con I act 

Check if current is going to the 
electromagnet, 

Repair Method 

• Replace ejection lever shaft 
unit 

Recharge to nonnal voltage 

Remove any foreign mailer 

Repl0<:e pen take-out lever. 

R .. tretch wire if its fmtening 
position is wrong. 

Replace pulley •upport ba•e 
unit. 

Replace sleeve. 

Replace motor. 

• Repalce rotary holder 
• Replace paper holding 

roller support plate unit. 

Replace electromagnet and 
repalr drive circuit. 

-
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Phenomen Condition 

2 ElecHomagnet operate 
normally 

Cau-se 

2 Abnormally large 
electromagnet . 
suction stroke 

. 

J Low battery "oltage 

4 Electromagnet unit is 
faulty. 

5 Rotary holder on slider 
unit has mo\'ed. 

6 Ejection le .. ·er does not 
operate smoothly. 

I Pen movement is slow 

2 Defonnat ion and fatigue 
of pen return spring 

3 Paper is not win ding 
on rubber roller 
properly 

4 Pen is too long 

Location and Method 
of Checking 

Check if gap between rubber 
roller and pen tip is 0.6mm in 
the pen.up mode 

Check if battery voltage 
is below 4.SV. 
Check operation of the 
actuator for the electromagnet 
unit, spring fatigue, deform•· 
tion etc. 
Check that rotary holder pen is 
directly above the specified 
position (print position). 

Check for a bend in the 
ejection lever and inspect the 
bearing section. 

Check the shape of the pen. 
Also check for rolary holder 
deformat ion and Ute presence 
of foreign matter. 

Inspect the pen return spring. 

Remove paper and check for 
paper guide defonnation, etc. 

Measure the pen length. 

Repair Method 

• Rcpl•ce with a pen having 
the standard length 

+0 
(23.3 - O. lmm) . 

• Adjust the gap by turning 
the mounting screw on the 
electrom~et uni!J.4·!1 

Recharge 10 normal voltage. 

Replace electromagnet unit. 

)danually maintain electro-
magnet actuator in the 
3dsorption state, rotate rotary 
holder in a counterclockwise 
direction, 3.nd fix it in its 

...f!~~sition. 
• Exchange ejection lever and 

ejection leve r shaft unlt. 

• Pen exchange 
• Rotary holder exchange 
• Removal of foreign matter 

Replace slider head unit (4·5) 

• Return 1110 ils normal 
shape using tweezers, etc if 
it Is only slightly defom1ed. 

• Remount properly if small 
roller which holds the paper 
hucome off. 

• Moun1 a proper pen 

(length 23.JjJlllll) 
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Phenomen 

-5- Color does not I 
Change 

2 

3 

4 

s 

6 

Condition 

Pen moves to color 
change area without 
moving up. 

Curiage does not 
move until it reaches 
the left edge. 

Rotary holder does not 
rotate at all. 

Rotary holder rotates not 
only counterclockwlse, 
but also clockwise. 

Rotary holder makes 
excessive rotations 

Rotary holder romlon 
is bad only for the first 
mo\·ement afte1 resetting. 

Cause 

I Electromagnet induced 
pen up function is 
abnormal. 

I Foreign matter has 
accumulated in slider 
section. 

2 Contact between slide 
shafi suppon plate 
and frame 

I Fatigue and deformation 
of color change click 
(4·7). 

2 Pen tip has come off the 
r<tum spring. 

3 Pen return spring is 
deformed. 

4 Holder stopper inside 
slider unit does not 
operate well. 

I Deformation of hooking 
click 

I Deformation of paper 
guide. 

2 Tresence ot foreign 
matter. 

I Slider unit is misaligned 

Location and Method 
of Checking 

Check transmission system 
from electromagnet to pen 
drive. 

Check for foreign mailer. 
Check if slider moves smoothly 
by rotating the bobbin gear 
by hand. 
Check for contact. 

Check color change click 

Check all four pens to see if 
they have come off. 

Check the shape of the pen 
return spring 
Check holder slop operation. 

Check if hooking click and 
rotary holder ratchet are 
making proper contact. 

Check for contact between 
paper gulde and pen tip. 
Check forToreign matter. 

Check stop sections of slider 
and wire. 

Repair Method 

See Phenomenon 4 

Remove foreign maner and 
exchange slider unit . 

Replace slider unit. 

• Gently lift color change 
click ullng tweezers. 

• Replace color change click. 
• Repair using tweezers. 
• Replace rotary holder if 

return spring Is deformed. 
• Rcp!iice rotary holder. 

Replace slider unit. 

Replace slider unit. 

• Adjust pen stroke. 
• Replace printer. 
Remove foreign matter. 

Adjust relative postions of 
slider and wire 
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Phenontcn 

-6- Does not select 
proper color 

- 7- Paper is not 
fed. 

Condition 

I It Is reproduced no 
1natte:r how rnany ti.mes 
power 1upply Is turned 
on. 

2 A different color is 
selected when the powtr 
supply Is turned on again 
and reset. 

3 Rotary holder rotations 
arc short by one rccipro· 
cation when the power is 
turned on. 

I Y motor (3-1) does not 
rotate . 

Cause 

I Pen inounting position 
is different. 

I 1nsufficicnt magnetic 
force. 

2 Reed switch is faulty 

I Discrepancy in mounting 
of the reed switch unit. 

2 Exccs.si.,·c rotation of 
rotary holder. 

I Y Motor Jeod wile is cut. 

2 Deformation ofY·gear 
idle (3-2). 

3 Rubber roller unit (3·3) 
does not rotate wen. 

4 Foreign matter between 
gears. 

5 Low battery voltage. 

Location and Method 
of Checking 

Check that the proper colored 
pen is mounted using :is 
reference the position when 
the color position detection 
magnet is located at the left 
side. 

Check the magnetic Hux on 
the magnet surface with a 
Gauss meter. 
Check if reed switch aetuotes 
when magnetic flux is nonnal. 

Check position of reed switch 
unit. 
Check if rot.ary holder rotates 
exccs.sively due to foreign 
matler, etc. 

Check if normal current i.s 
in1pressed lo each phase or 
the motor. 
Check if Y.gear Ide! is nonnal 
or not. 
Dismount Y·gear idle and check 
rubber roller rotations. 
Caution rotations are heavy due 
to friction between rubber 
roller and paper guide when 
paper is not inserted. 
Slowly rotate Y-gear idle by 
hand and check for foreign 
mat ter. 
Check if battery voltage 
is below 4,SV, 

Repair Method 

Rent pen Jn Its proper position. 

Replace rotary holder. 

Replace reed switch unit (4-6). 

Replaoe reed switch unit. 

Remo"·eToreign ma1tcr, etc. 

Replace X·motor. 

Replace Y .gear Idle. 

Replace rubber roller unit. 

Remove foreign matter. 

Recharge to norntal voltage. 
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Phenomen 

- 8- Y-direction 
mo.,·cmcnt is 
insufficient ~ 

Condition 

2 Paper and rubber roller 
slip. 

I Character alignment on 
one line is bad, and the 
lino rises at the rtght end. 

2 Stepping error in 
Y-dlrectlon. 

Cause 

6 Paper holding roller 
support plate unit (left) 
(34) does not operate 
smoolhly. 

7 Paper holding roller 
support plate unit 
(right) (3-5) does not 
operate smoolhly. 

I Damage to paper holding 
rollor (large) (3-6) and 

r,•pe~~d~groller 
small 3-7 . 

2 Defonnation of paper 
guide. 

3 Foreign matter in paper 
guide. 

I Roll paper load i$ too 
heavy. 

I Y drive n1cchanisn11 gear 
is damaged. 

2 Sliding paper feed gear, 
by one tooth, gearing of 
rubber roller unit is 
not enough. 

3 Rubber roller unit 
bearing is worn. 

Location and Method 
of Checking 

Hook tweezer tips in hole of 
spring hook on paper holding 
roller support plate unit and 
move it up and down. 
Hook tweezer tips in hole of 
spring hook on paper holding 
roller support plate unit and 
mO\'e it up and down. 

Check if paper holding roller 
is there. 

Check for paper quide 
defonnation. 
Check for foreign matter in 
paper guide and for insertion 
of paper. 

Check that roll paper is guided 
smoothly ir> to the printer. 

Check Y-gcar idle (3·2), rubber 
roller urtit (3-3) gear, and 
Y-rnotor unit (3·1 l gear. 
Check that the two·picce tooth 
gc-ar on rubber roller uni1 is 
engaging after being slid by one 
tooth. 
Move rubber roller unit gear up 
and down by hand and check 
for play. 

Repair Method 

Replace paper holding roller 
support plate unit (left). 

Replace (>3per holding roller 
support plate unit (right). 

Mou.nt dtmaged roller. 

Replace printer. 

Remove foreign maner. 

Repair roll paper guide. 

Replace gears. 

Mount after setting ii properly. 

• Replace rubber roller unit 
if wear is noticed. 

• Fix by using a cyanoacrylate 
adhesive when there is play 
be1wcen 1he bearing and 
frame. 

• Replace printer'. 
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Phenomen 

3 

-9- Character I 
misalignment 

Condition 

Origin position differs 
af'ter making many 
reciproca.I movement in 
Y-diroetlon. Origin 
position ch>nges af'ter 
printing a large number 
of characters. 

"f" I• drawn as shown 
below. 

f 

Cause 

4 Low battery voltage, 

1 Ru~ber roller and paper 
slip. 

2 Deformation of paper 
guide. 

3 Roll paper is guid ed 
improperly. 

4 Paper type does not 
match printer. 

I Improper engagement of 
robbin gear unit (2·3) 
after sliding by one 
tooth. 

2 Rolary holder and slider 
do no! lock sufficiently. 

3 Nay between pen return 
spring and pen t ips. 

4 Wire spring fatigue in wire 
unit (2-4), elonga.tion or 
wire. 

Location and Method 
of Checking 

Check if battery voltage is 
below 4,SV, 

Check for stained rubber roller. 

Check paper guide. 

Check roll paper rotation and 
ensure that the center of the 
paper and the center o r the 

...£.rinter are aligned. 
Check that the specified paper 
is UM:d . 

Check gear engagement. 

Check rotary holder play by 
rotating it slowly by hand. 
Check by rolating X·bobbln 
gear back and fortl1 for several 
seconds by hand in the pen· 
down mode. 
Check for slack in wire spring. 

Repair Method 

Recharge to regular voltage. 

Wipe off rubber rollers stain. 

• Repair inper guide if there 
is any deformation. 

• Repair roll paper guide. 
Repair roll paper guide. 

Use the specified paper. 

Mount properly. 

Exchange slider unit. 

Replace rolary ho1aer. 

Replace wire unit. 
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Phenomen 

2 

3 

Condition 

"F" Is printed u shown 1 
below 

F F 2 
OK NG 

'
1P" Is shon as shown I 

below. 

p F 2 
OK NG 

Cause Location and Method 
of Checking 

Pen and return spring. Check by rotating Y-gear idle 
back and forth for several 
seconds by hand in the pen· 
down mode . 

Play in entire slider Check slider and X-drive system 

Faulty eng;igement of Check gear engagement. 
p•per feed gear inside 
rvbbtr roller unit after 
$llding ~one tooth. 
Substantial pby in Check for play by moving the 
roller bearing. gear venically. 

. 

Repair Method 

Replace rotary holder. 

Exchange slider. 

Mount properly. 

Replace rubber roller unit. 

)> 
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5. OILING STANDARD 
Two types (G488 and CRCS-56) of oil are used in this printer. When oiling during disassembly and reassembly, thoroughly chean 
the parts and oil iii accordance with the table below. 

No. Oiling Location Oil Type Remarks 

J Arca of contact between paper holding roller support G-488 UKOG-0108CSZZ 
plate (left) and side plote. 

2 Co:ntact section between paper holding roller suppOrt G-488 
plate (right) and side place. 

3 Sliding section ( 4 locations) between paper holding roller G-488 
and roller shaft 

4 Sliding section between rubber roller unit shaft and plain G-488 
W3$her 

s Co:atact section between plain washer and side plate G-488 

6 Sliding section between ejection lever shaft unit and slide G-488 
plate. 

7 Sliding section between ejection roller and slider set. G-488 

8 Tooth section ofX idle gear G-488 

9 Tooth section ofY idle gear G-488 

10 Sliding section between holder stopper and holding plate G-488 

11 Electromagnet unit actuator shaft G-488 

12 Slider shaft (A) CRCS-56 

13 Slider shaft (B) CRCS-56 
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6. ADHENSION STANDARD 
The table below shows points on the cJamps where adhesion is to be appUed to lock the screws as weU as adhesion points on the 
printer bearinr;;. Make sure that more than l /4 of the screw heads ve glued, but that no adhesive is present in the screw head 
rec.ession.s. 

No. 1\dhesion Point Adhesive Remarks 

I X-motor unit set-screws in 2 places Screw lock 

Phillips type pan head machine screws (SP2.3 x 3) 

Phillips type pan head machine screws (SP2 x 3) 

2 Bobbin gear unit wire set.screws ( I place) Screw lock 

Phillips type pan head machine screws (SP2 x 3) 

3 Slider unit wire set-screws (I place) Screw lock 

Phillips type pan head machine screws (SP2 x 3) 

4 Y-n1otor unit set-screws 2 places Screw lock 

Phillips type pan head machine screws (SP2.3 x 3) 

Phillips type pan head machine screws (SP2 x 3) 

5 Electromagnet unit set-screws in one place Screw lock 

Phillips type pan head machine screws (SP2.S x 3) 

6 Reed switch unit set-screws in one place Screw lock 

Phillips type pan head machine screws (SP2 x 3) 

7 Color change click set -screws Screw lock 

Phillips type pan head machine screws (SP! .4 x 1.6) 

8 Rubber roller unit bearing and side plate Cyanoacrylate adhesive VISCA NS-10 
(Matsumoto Trading) 
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7. CIRCUIT DIAGRAM & WIRING 

2 3 4 s '6 1 8 9 10 11 12 13 

0 0 olk:l~'ll'o o o o o 

Jumper 

Red Red Blue 

RHd-switch Solano id White 

Name No. Circuit diagram 

Color a ~ 
poS;iton 
detector A 2 0 

D 3 

c 4 
X·Motor 

a 5 

A 6 

Motor 1 common 

0 8 

c 9 
Y·Motor 

s 1 0 

A 1 I 

(+) s 1 2 : 1~000 1 
Solenoid 

(-) A 1 3 
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SA2 

RADIO SHACK, A DIVISION OF TANDY CORPORATION 

U.S.A.: FORT WORTH. TEXAS 76102 
CANADA: BARRIE. ONTARIO L4M 4W5 

TANDY CORPORATION 
AUSTRAllA BELGIUM U K 

280 ·316 VICTORIA ROAD PARC INOUSTRl(l Of NANINNf BHSTON ROAD WEOIJESBURY 
RYOALMERE . N S.W 2116 5140 NANINNE WEST MIDLANDS WSIO 7JN 
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