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The CE-122 is the option printer designed for PC-1210/1211 and contains the printer interface and 
cassette interface in addition to printcr mcchanism. 

1. SPECIFICATl()NS 

1) Switch layout 

2) Fui1ctions 1 
«t Printer function 1 

Program contcnts is printed with thc UST command and alphanumeric characters are printed 1 with the PRINT command during program execution. 1 o Cassette interfacing function 

As the reproduction signal is rec e ived frorn the cassette tape recorder, the cassette interface 1 
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3) Power supply 
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Driven by the Ni-Cd battery power which consists of 4X type AA batteries (UBA TZ2064CCZZ), 

and recharged by the recharger EA 1 1 E. 
o B:ittery life: 

Recharging time: 

Low battery indicator: 

Power consurnption: 

4) Printer 
Printer 
Print positions: 
Dot structure: 
Print speed: 

Recording paper: 

Ink ribbon: 

Ribbon life: 

5) Connector 

About 8,000 lines 
About 15 hours. 

The low battery indicator will start flickering when the voltage from 
the Ni-Cd battery drops below the levei the printer action is impeded. 

(Note that the printer won't start operation when the Ni-Cd battery 

is in low levei, even though the power is turned on after connecting 

the AC adaptar.) 

4.SV, l.84W 

M-150 dot printer (Kl-OB0054CCZZ) 

16 digits 
5 x 7 dot matrix 
About 1 line/second 

45mm(W) x 25mm(OD), max. ordinary paper 

Cartridge ribbon (EA-SOOR) 
About 10,000 lines 

t t t + 

Power line from -
the AC adaptar 

-Grav plug 

t 
Red plug 

Black plug 
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2-1. LSI signal descri ptions 
2-1-1. SC43174 (CPU) 

Pin No. Signal Name In/Out 
>--· 

1 F04 Out 

2 F03 Out 

3 F02 Out 

--
4 FOI Out 

8 XIN ln 

12 R/W Out 

13 DI04 In/Out 

14 DJ03 

15 DI02 

16 D!Ol 

17 808 Out 

( � \ 
24 BOI Out 

25 HA Out 

1 

39 Sl6 Out 

----
42 Sl3 Out 

43 Sl2 Out 
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Signal Description 
··-

CMT Loading signal (4KHz pulse) 
Normally low JLflJlJU +-- 4kHz pulse During LOAD: 

1 K R AM Output Disable (OD) signal 
Normally high 
During PRINT: 1111111111111 

PCU Chip Select (CS) sig.'lal 
Normally low 

DuringPRINT: � 
RAM Chip Enable (CE2) signal 

Normally low -- RAM data in access - -
During PRINT: 

Basic clock (256K.Hz) --
PCU, RAM Read/Write signal 
Normally high 

During PRINT: - - - - -----
Data bus signal 

LLLLLLL +-- Data i n access 

-----
Address bus signal (with which data reading or writing address 

is specified) 

1111111111111 111111111 
Clock pulse (2KHz) on which the load signal is carried on 

during LOAD. 

JlJ1J1IU1_ 
PCU Output Disable (OD) signal, option I/O Busy signal 

Low print data is in transfer 
' - -

During PRINT: 

Lamp on signal 

-
High while the lamp is not on 

Contrai signal for the loading signal from CMT (loading signal) 

bec omes valid when high) 

Normally low 

High during CMT LOAD 



� ignal Name 
-- · 

SI l 

·- ----

45 SIO 

--

46 S9 

------- --------
47 S8 

48 S7 

!-----·----· ·---

49 S6 

------ -----

53 S2 

------

55 KI 

------ ·---------

56 1 K3 

� -----· 

K4 

--�1-
58 

r------

- ---------

K5 l 

In/Out Signal Description 

Out Remote CK signal (common signaJ to the remote on/off 

�1 '""'

h

l_ ____ -_ 

Out HA signal contrai 
· During CMT LOAD: 

-

�Loading of signal "1" rr--,:_r Loading of signal "O" 

Out 

r---

Out 

Out 

Out 

Out 

ln 

r--· 

ln 

ln 

r--·· 
ln 

-

Remote Off signaJ 
- ..,_ 

---------. Ending of CMT action 
----

Remote On sígna1 
- "'--------Beginning of CMT action 

PCU ACL signal L-ACL 
Low battery check signal 

Normally: 
- -

During PRINT: ---=-::_:_:_::__ 
-

24-digit strobe signal 
Low signaJ, turning temporaríly high at power on. 

--

_ .... ___ 

Option 1/0 contrai signal . . -�- ��g� i�������nter 
Normally low _ 

During PRINT: 

Low battery and 24-digit check signal 
Normally: 
During PRINT: 

- -

- ........ - .... 
--

Remote CSA VE signal 

Checks read in the CMT 
Normally low 
Turns high upon CMT LOAD 

Data signal from the main CPU 
Normally high 

During PRINT and CMT LOAD: 
-

-----------

----·----

L -- !«------ Appearance of 
data 

59 K6 

j 
ln Remote ACK signal, representing the remote SW state 

Low when remote switch is on. 
- -

When remote switch if off: -

High when without CMT remote at CMT in action 

5 



3. PRINTING 

Printing data is supplied to KS of the printer CPU (P-CPU) from SIS of the main CPU as data signal. 
The CPU converts the signal and transfers to the RAM (which functions as the data accessing buffor) 

tluough the data bus, DIOJ�DI04 on the basis of the address shown by address bus (Bo1�B08). As 

the PCU receives the data, it is converted into H 1 �H4 via the CG in the PCU so as to actuate the 

printer solenoids. At this point, FOJ (RAM Chip Enable), F02 (PCU Chip Select), F03 (RAM Output 

Disable), and R/W (RAM PCU Read/Write) are generated to operate the RAM and the PCU. 

3-1. Printer action 
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Printer action takes place when the 00 of the PCU is in high leve!. 

Printout contents is supplied to the PCU via the data bus (DIOl�OI04) and converted i�to the 
instruction code in the PCU, to be fod to the character generator through the print buffer. At the 
sarne time, the motor drive s ign al IDF is generated by the PC within the PCU to drive the motor. 
As the motor is driven, the t iming pulse Tis generated from the printer . When thc 63rd Tis counted 

by thc PCU, the resct signal is then setas the printer start signal RI, and thc timing signal TI, at 

thc time of R l detection, is then set as the dot position reference signal for each print cycle. 

When the Tl is detected, the ON pulse PI is gener ated by the Hl signal in synchronization with 
the Tl and actuates the print solenoid A to print the uppermost dot on the left column ofthe 16th 

digit (Al6-l-l position). When the dot was omitted on the "A16-l-l position", generation of the 
ON pl'lse PI is suppressed by the CG in the CPU. 
Next, during the T2 to T3 period, the print solenoid B is actuated by the ON pulse P2, which is 
gener�ted from the H2 signal, so as to print the "812-1-1 posi t ion . During the T3 to T4 period, the 

print solenoid C is actuated by the ON pulse P3, which is generated by the H3 signal, so as to print 
the "C8-1-l position". During thc T4 to TS period, the print solenoid D is actuated by the ON 
pulse P4, which is generated by the H4 signal, so as to print the D4-l -1 po sition". As a series of 
above operations are repeatecl until the print solenoid D is actu ated by the ON pulse P92 during 
the T92 to T93 period, the dot on the "Dl-1-5 position" is printccl to c omplete printing for an 
upper line. During the T93 to T95 period, one dot of spacc is taken for the righthand column of 
the character (! 3th, 9th, Sth, 1 st) assumecl by each solenoicl. At the sarne time the print head is 
returning clu ring t he T93 to T 168 p eriocl, the paper is automatically advancecl by a single line. 
However, the signals, H 1 thru H4, are not generatecl cluring the T93 to Tl 68 period . During the 
Tl69 to TI 70 periocl, the clot on the "Al6-2-l position (second dot line)" is printecl by the ON 
pulse PJ 69, which is g eneratecl by the H 1 sign al . As the above procedures are continuecl repeatecliy, 

printing is clone for ali 7 dot lines. When the "Dl-7-5 position (7th dot line)" is printecl cluring 

the T 1 100 to T 11 O l periocl by the solenoid D activated by the ON pulse P 1104, generatecl by the 
H4 signal, it tenninates the 7 x 5 matrix printing for 16 digits of characters. 

Finally, line spacing is clone for 3 clot spaces and terminates a complete printing cycle . 



DETAIL OF PULSE DISTRIBUTION (IN THE CASE OF 5 x 7 DOT MATRIX, 3 
DOT SPACINGS FOR THE LINE SPACE 

PRINT A-16-1-1 B-12-
1

-1 C-8-1-1 0-4--1-·1 0--1-1-5 

COLUMN � 16 15 14 13 � 12 11 10 9 1 8 7 6 5 i 4 3 2 1 
SOLENOID \ ,--� l �----- 1 

e-------- { ,---3'--------._f 
PRlNT ----r1r1ílJlil- 1i-rra·m1rinn. T---SOLENOID 1 ! ' 1 1 ' 1 i 

ON-TIME p .

1

1 -J� - +[--� Is + t 31- 19 l + H -� �20.I . 1 i 1 1 i 25 41 1 11 1 1 26 1 1 1 �7 l I 1 ' 1 28 4l I 1 1 
1 49 1 1 42 1 43 52 ' 1 

!ST OOT UNE 1 651. j 1 . 
so 1 'I 5 1 J 1 "ºj ), 

·. 

73 \ 1 66 � i5 1 . �() 1 89 1 "\_ . 1 
""' 

1 1-----+--so----+--h----+- -92 
, 1 11 PRINT HEAD . 1 1 RETURN 

---.::...-::_ 
i ----· --- ---

-...-:::_-:_ 1 - - -
1 

- -".:::.:=j 1 ---
.... -:::::..:-- 1 ,._ --- -.. _ _ l --- - -

---

-- -

- --

---

-- ' --

- --

1 

-+-97 
- -- -:::_-::::..._ 260 
- -- ::;;.:::;;-_ 428 
--- ::. ':::=- 596 

-- - ---- --- - - -- --- -=---....764 ---:::... '"'::,.. ---

...... -:....--::._ - - - -- -

1 --- - -- - -- ---- "::.=- 932 

1009- - - -+ -11010 -- - +- - 1011 -- -+- - 1012 
...... , ...... , ............... ' , 

........ , ............. ............ ........ , 
................... ' , ......,, ................ .......... 

.... 1097 - - + -- 1098 - - + - - - 1099 -- .. - - � 1100 

-+--
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• PCU BLOCK DIAGRAM 

8 

01-�04 
01 
cs 
00 . R/W 

ACL 

. 
" 
' 

, �, 

_) OG 

� . Order 

:: Generater . r -- -· 

1 r--i> 
1 1 1 1 1 

,- - - -- - - ... - - - - - - - - - - - - - - - - - -- , 
1 � 1 

1 

OC 1 

,.... ___ ..,. CG -
DATA 
Counter Cha rac ter 

. -.
- --· 

Generater -

.,. 

� 
f-+ 
f-+. 
1-+ 

1 1 1 '- - - - - - - - - - - -1 'Latdi 
1 1 1 1 Max 1 

------------ , 1 1 1 1 ' 1 1 1 1 1 253CHRX 35bit 1 
1 1 +---,- .. 1 

1 PBM Print buffer = 8855 bits ' 1 � 1 1 1 
1 1 (HIGH ORDER 4 BITS) =- 1 1 ' 
1 1 1 1 1 

0--1· -� 1 ' 1 ' 1 1 1 1 1 1 1 1 1 :. 'Ír 1 
1 1 1 1 r �:- - - - - - _J 1 1 1 1 PBL Print buffer 14- -�-· 1 ,, 1 1 � � ' ' 

1 1 (LOW ORDER 4 BITS) 1 1 
1 1 : : : l 

1 1 ,, '-+---li> 1 1 :--------� : :  + 1 1 1 1 1 1 
1 ,, 

,.... - - - - - - - - - - - - - - - -- - - - ... - - �-4- J 1 1 1 L.--· PC 
·-.!... T DETECT TIMER ... _, 1 
1 1 1 
1 1 1 -'-----+ P ri nter -- -1- R DETECT TIMER -41 

1 
STYLUS PROTECT TIMER-t - - - - -

-- Control ler ' 
1 

r- BRAKE TIMER -
-' 

' 1 • 1 • 1 L __ _____ ___________ ____________ ___ __ J ' 1 
1 1 

• 1 
INTERNAL CPG 

TC 

. 

. 

TEST Clock Pulse f-+ ACL Control Generater& Tinming Counter 

• �'._ 
TESTl 

TEST2 

Clock 
.,. 

CLKI 

Stop 

+ 
CLK2 

Hl 
I-I2 
H3 

H4 

T 
R 

PO 

IDF 
Brake 
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• Print Time Chart 
Contmuouspnnt 

�----
, 1 . •  - _,_ • , Approx. 100 eis , 11 _ ---;t ____ _ Mutu. Gf!Vc :>1�n.._, 1 rt-- - __________ __,.. , 1 ' ; 1 n n , �rL.H n R detector 1 1 ' � ·  1 1 r- · 

ouiput signal 1 ' 1 ' 1 1 . ��1n;---------� - ------------ - -------1--- - --
-- - nlJ'í/'= J ,�i'.?;(:,';;�if":,'\� Tde.cctor . --bN\ftfi/'JvvvJJ\mvM : _ _ ----- -,----- --- ---+- -------- �--•_y_v -" "-'-"-""-"-'-"-' output signal : 16.J 1 I J 190 Tl07 Tl09 i ! 1101 ! 1 1 . . . 'l l 1lj! li !ii 1 "' !i JI l l'!lif' 11!!' ! li li 1 i i --t----4 11111!111 1 drill1J.lll1,,,!ll,,,1,1•1,,ri..i,,l/f1 Ttmmg signal T 

. i J 

' µ· ;-- ---, f-- -- --, 1 
, -+--------1 L.!- _ __;__J 2nddo•Loe i__ - --4�----- � lthdotline L_ .  1 (!---- 1 _ r--Prin, 1 jlstdo•l:ne I i j 1 1 1 1 ' ' 1 ' 

1 ,-- -, 1 r---, ' .---, ,---, 1 .-- - -, ' .----, ,-..., r---i 1 ,--, 
Paper fecd -+-_j 4 - --- -_j L-.1---- - _j L-.i!--__j �----_j i__+_J l;}-i ;_,,_;i �-__j :___ __ _ 

1 1 1 1 ' ' - - - - --
R.ihbon feed 

R dctector signal 

Timing sig:nai T 

i 1 i - - - -
! - ' ' ' 1 ..------�------------L--------���� ------+-- -+l 

EXPOUNDING FOR SCALE 
Rl R2 

1 �TI " T º- T•-" T7" -roo --1,n T139 �T168 "�---'flillllilllilll!!l!lllf- - --f"- - -iº- - -tr-; -"--· - -- - v 
! - __: ___ _ 

Pl7 P2.'> 

Pri111 soknoid A lJJlJLLJJJLJLJLJULJLJLJLJu1Jl.Jl.jl flf.___ ___ _ 

ON pulse p (HI) 1 llfLW'2 1� 
n 1'�8 IP n ºílJ ILJI ºLJº ílLJl íl nun íl n li n Print solenoid B 1 ' IULJUUU UI IUI LJU! UUi LJ,_1 -----

ON pulse ? (H2) 1 1 p3 P19 F27 ! 
Print solenoià C 

ON pulse P (H3) 
Print soienoid D 

ON pu!S< P ( H4) 
Paper feeJ 

1 I UuUJLJJLtlLJLJUULiuL��U�1 -+!�----+-� 
L _ _jj�lílJGLtUJLLUlJuuUWJ ·1 rJ�---

1 1 i 
1 �- -- -� ' . . ------ ____ _ ___J L-- - ---



3-2. Motor drive circuit 

BRAKE O- TR3 

IDFo-
(PCU) 

-6V 

As TRl and TR2 are activated when the signal IDF from the PCU (motor drive signal) is high, 

power is supplied to the motor to drive the motor. 

1 n case the motor is impeded by such as paper jam, the signal Brake is generated by the CPU, in 
order to prevent the motor from burning. When Brake turns high, potential at both end of the 

motor tums to the sarne levei as the TR3 and TR4 come to actuate, so as to stop the motor. 

3-3. Non-print circuit 
During power on and paper feed, the signal NO-P is generated forcibly in order to suspend printing 

action. 

4. CASSEITE ACTIONS 

4-1. Recording 

4-1-1. Recording fonnat 

80 steps 

Contents of program or reserve program 

Program or reserve program recording format 

Data recordíng format 

10 



I: Check-sum code (at each 8 step or one data memory) 
2: 8 steps of program or reserve program 

3: End of record code 
4: Appears after each 80 steps and recorded with "l ". And next 80 steps to be recorded are 

prepared in the input buffer. 
5: Emits "l" for a period of 6 seconds in order to avoid recording disabled portion at the leading 

edge of the tape, as well as finding the leading part of recording. 
6: Code representing program or reserve program. 
7: File name 
8: Code representing data memory. 
9: One section of data memory 

4-1-2.Strncture of file narne 
A file name consists of 8 steps. File names, "PROGRAM" and "DATA" are taken up for example. 

'PROGRAM': 
Code: 

'DATA': 
Code: 

1 M 1 A 1 R 1 G 1 o 1 R L p 1 F5� 
[nj5l1!5J2!6l7!5JF!512!�Joi6J5(FI 
looH!ooHjooHI A j T A j o IF5Hj 

lf the file name ends before 7, the remaining steps will be filled up with "001.1 ". The code "F51i'' 
is written in the top of the file name and the file name consists of 8 bytes. 

4-1-3.Structure of data memory 
A data memory consists of 8 bytes. 

Character variable: Record in the sarne manner as in the file name. 

Ex: BOOK 
'BOOK': r-1 0-0-H-rj-o_O_H ,......1 0-0-

H-rl -K-,-j -o--rj-o--r-1 -�---.-1 -F- 5 H--,1 
Cocle: [o j o J oj_o J o! o J B i f> j F j 5J!T5 [2 i GfGJ 

Numerical variable: L[J_.__._! __.___,.___,__�_.__.___.___,____.j_J_ 1 ! ] 

Ex: rr = 3.141592654 

(1) X 15 
::> 
3 

[QJ o 14: 516; 2 19 i 5 l 1 ! 4 i 1 ! 31 o i o 1 �] 
-123 X 1010 = --J.23 X 1012 

1 o: o 1 o ! tliJ. o 1 o ! o 1ol3 j 2 i 1JijYJ1TYJ 
0.0789 = 7.89 X 10-2 

1 o ! o 1 o : o 1 o ! o 1 o ! o 1 o \o j 9 j 8 j 7 [ 819 iiJ 

1 1 



Effect ive digits for nu meric is 1 O d igit s (shown by XN ) . One unit  of numerical variable consists of 

Xc , XN , Xs , X, and Xs . ( Se e  figu re ab ove . )  
Sign for the  numeric value i s  rep re sen ted  by Xs ; "O" is stored for a p lus  s ign and " 8" for a m i nu s  

s ign . Exponent o f  nu mericaJ value i s  s t o red  in X a n d  i t s  sign i s  represented b y  Xs . T w o  digi t s  

a re rese 1ved for X .  N umer ical value i s  store d  i n  a form o f  exponential . When t h e  ab solute vaJ ue  o f  

the nu m e ric is  smal l e r  than 1 ,  number  dedu c e d  by 1 00 i s  store d  in Xs and X .  

4- 1 -4.  Record i ng of program 

Program l i n e  nu mber re quires  two steps of p rogram memory .  

Ex :  L i n e  number 1 :  E i o 1 o 1 1 
Line number  1 2 : E o 1 1 ! 2 l 
Line num b e r  1 23 : E 1 1 2 1 3 1 

A s  sh own i n  ab ove , the first b i t  in th e lead ing one byte is "E" ali the t ime .  

F o r  a n  e x am p l e ,  when the  p rogram descri b e d  be low is  store d into the  c omputer ,  i t  wi l l  b e  store d  i n  

the p rogram memory as il lu s t rated  further bel ow .  

1 0 I N P UT A , B  
2 0  C =Y- ( A*A + B * B )  
3 0 P R  I NT C 
4 0  E ND 

o ':."'��!L -� 
_ 

B ENTEJ< 2 o e r e 
E :  O _

1

_

:

_

0

_ e :  2 1 5 ; 1  ] :\3- 5; -i Õ � -0- -l� � Õ  2 : O s : s  3 : -4- l : Ã -3 :-Õ 
+ B * B ENT ER 3 0 PR l NT C ENTER 4 0 

;3-: f:,- - f; : 2 _3_ :_1_ 5-: -2- - 3 :· 1  õ _: _o_ r� :-o- 3 -o- -c- :- - 5 : -3- -õ :_o_ r� : -o- -4- i - õ 
__ ...._..J._ __ 1-_J_� _._1_ ____ __ ._l ___ ___L.........-r----L-·- - ----1......- -�--'---+---'---ll--�-t-�---t-�--+--�---+ 

A 
- - ,- -5 1 1 
END 
Ql!_ 

* A - -1 - -

5 : 3 ·  7 1 
ENTER 
o ' o 

' 1 1 1 1 �- __ : ··- -� _ _J•---i--�---r--�_,__;_ _ _  I ___ ,_c_-1-�-1-��T-�-r�---r----;-�--1-� 
! 1 j 1 1 

>--�-+-�---11-� ----�-- _ ___;__ r--_l_--+-�-t-�-t--�--r--�· 1 ---i-�11 -t----;---;--,.-----r-�-. 

Program ind icat ing  code 

A G 
1 ' 5 

o I� 
- - , - - - - - - - -

Ch eck-su m code 

1 
r '  , ,  o 1 

() 
' o 

INPUT 
- - - - -

2 
A ' 

- - - - - - - - -· -
' 1 1 ' 5 •  ' B e ;  7 :  5 F :  5 I �fj 

�-����--��-��-��������� 

Chec k- s u m  code 

A 
5 : 1 

Check s u m  code 

* 

3 : 7 

When th i s  p rogram is recoded by "CSAVE 'PROGRAM' " ,  it will b e  recorde d in the following 

sequence . The file name is recorded i n  the reverse sequ e nce and the rec o rd ing sequence o f  one byte 

i n  the file nam e  is done from the lower 4 b i t .  And, d iffe rs from the p r ogram indicating code , 

program step or check sum code .  

1 2  



4- 1-5. Reserve program 
For instance , when " RUN" is memories in the 2 key and "SIN A" in the A key, the contents of 
the rese rve p rogram will be as follows:  

SHIFT A HUN SH!FT A S 1 N A 
- ·1;: - :·· -Ã - - 13 - : -õ - - "E- : ··e _ Ã_ : _ õ_ - 5 - 1 - .,c - - - T,· - - - - - - : - - -

---L--.... ��--�-�-�-�-�-�-�-�-��-__.. _ _._ __ ._ _ _._ _ _. 
- - - - - - - - - - - - - -

' 

Such a reservecode like "SHIFT Z "  and "SHIFT A" share s one byte of are a .  

4-1 -6. F i l e  n a m e  and data name recording 
Shown in the following is the reco rding di rection of a file name and data memory . 

F il e  n a m e  'PROGRAM' M A p li'GJ ' 
D \ 5  

Characte r variabl e ' BOOK' [ O O H  1 O O H 1  0 0 1-1 1  K 1 O O EJi'GJ 

Numerica1 variabl e 
' 3 . 1 4 1 5 9 2654'  

4- 1 -7 .  Reco rd i ng of one byte 

1 o : o 1 o : o  
' 

o : o  
1 

B : 5 F : 5 ·-;T·5 2 : 5 5 : �-l ' ..  1 t 1 1 
1 1 1 ...L,_ 

Progr arn .  re se rve p rogram , and check-sum code , and the code rep re senting the p rogram or re serve 

p rograrn , the e ode 8F H representing the data memo ry ,  an d the e n d  of record e ode FOH is contained 
i n  one by te shown below.  

s s1 : s 6 i s 5 fs4  s 3 : s 2 : s 1 : so] 
-----� �----__/ 

S 1-1 S L  
U pper fou r b i t s  Lower fou r  bi ts 

On the other  h an d ,  fil e name and one unit  of data memory is  contained i n  one byte shown bel ow. 

[::;: 1 1 1 ' 
s L� Sti : s5 : S 4 s3 : s 2 : s 1 : s o 

L / ._  ____ ___, 

And one by te of information S is recorded in the fo!lowing format.  

--.j l:\''J l l.lm s r-
(/) � 1 õ "' s 6 : s1 u ;:i 
O" 1 ;:;· � 

rl 1 
l �-------- One byte 

1 1 1 
so : s 1 : s 2 : s 3 

1 1 1 
1 1 1 

..1---1- 1 

(/) õ u 
g. J!I] 

.. j "' Next one by te 

1 3  



4- 1 -8. R ecordi ng signal  
When the contents of th e  s tart b i t  and data are " O",  fou r 2KHz pulses are recorded within 2mse c .  
When t h e  data b i t  i s  " l " , eight 4KHz pulse s a r e  recorded within 2msec . -
Shown below is an example  when the c ontent s  of S ( 1  byte) is "0 1 0 1 0 1 1 0" . 

• -1-- Start  b i t + S4 -+· S 5  _.J.._ S 6 + S 7  +- S t o p  b i t  
S t o p  bi t 1 · 

u l )) u o 11 ( !  1 ,, H o ll 

-+ Sta rt b i t + S O _,.... S 1 -+ S 2 -T- S 3 -+- Stop b i t  S t o p  b i t  
l f  o 1 )  1( 1 " { {  1 )) u o "  

4- 1 -9. R eco rd i ng s igna l  generat ion  circuit 

1 4  

F 4 ----1 

1-----.. F 411 ( To casset te i n te rface ) 

f ! A  --[:>o--
S 1 5 �---���-t.�--' 

!·! A _fl_Jl_ 

F 4  

s 1 5  

F 411 

!Uustrated in the preceding page are the record ing signal generation c ircuit  and its timing chart. 

Pulse HA (2KHz) is amplified. 

When the recording sign al is " I  " ,  th e S 1 5  is turned low, so as to d el iver the F 4 ( 4KHz pulse). When 

the recording signal "O", the S 1 5  is turned high , so as to p rohibit F4. 



4-2 .  Load ing 
On the contrary ,  loa ding is  done by supplying c assette output to KS of P-CPU vi a  the amplifier, and 
this signal is converte d into loading signal by the P-CPU. 
4- 2- 1 . Load ing signal ( K i5)  generation circuit 

H A  

F 04 --·�------' 
( F rom P-CP U )  

Wh en l oadi ng is  done : 

HA 

s 10 

lfCMT LOAD I NG  
( K I 5 )  

. 

To PC- 1 2 1 1 

----- R EMOTO ( S 14 ) 

C MT R E CORD I NG 
( F 411 ) 

VGG . 
( Fro m  PC- 1 2 1 1 )  

_f1_! 2 KHz 

'-------� 4 Kl-l z 
B 

A lJl_ 
---- " 1  " --->!+---- " o ,, ------l;>'!'i�,__, __ _ 

u 1 ,, 

S arne as in recording, the signal S I O  is turne d  low for the bit ' ' ! ' ' , so as to ou tput F04 (4KHz). 

F or the b it " O: ' ,  the signal S l O  is  tu med high ,  so as to ou tpu t HA (2KI-Iz). The point B ,  however ,  

i s  l ow du ring loading. l n  otherwise condition, the po int B i s  turne d  h igh so as to prohibit  ou tput 
completely o ff.  

1 5  



.5. LOW BAITERY DETECT CIRCUIT 
GND -·-------, / Low ba t t ery check 

S 6�r--IL 
H z 3 B L L 0 1 

K 3 ��-i LE D not to fl i cker 
S 6  

VGG · K 3 ---------------
--.._ L E D  to f l i cker TC 40 1 1 

The nonn ally l ow signal S6 goe s  h igh and causes the TC4049 ou tput low, when the low batte ry 

condi tion i s  being checked.  If K3 is l o w  at this p o int , it compríses the low b a t te ry condit ion.  When 

low battery i s  detecte d at p ower on,  ít cause s  the lam p  t o  flícker. 

Low battery c írcu it  adju stme nt 

1 )  Tum the VR ful ly clockwise .  

2)  Apply 4 . 20±0. 0 S V  be tween GND and Vl3. 
3) In  fou r se conds l ater upon turníng on the power switch,  tu m the VR and stop i t  at the point th 

the LED starts ílíckering. 

4) Bring the voltage between GND and VB to 4 .4V, tu m the p ower switch from off to on, then 

make su re that the LED does n ot ílicke r.  

6. CHECK PROGRAM 
6- 1 .  Check Program ( F I N )  L i st 

1 6  

5 : V A V : .F O R  Q= l T 0 5  

l O : P R I N T V T V ; V T T V ; V T T T V ; V T T T T V ; V T T T T T TV 

T T T T T T T T  

z o : P R I N T 

3 0 : P R I N T 

4 0 : N E X T Q 
5 0 : F O R  W = l T O 5 

T T T T T T T T  

6 0 : P R  I N T  V 8 8 8 8 8 8 V ; V 8 8 8 8 V ; V 8 8 8 V ; V 8 8 V ; V 8 V 

7 0 : P R I N T v 8 8 8 8 8 8 8 8 V ;  V 8 8 8 8 8 8 8 8 v 

8 0 : P R I N T  v 8 8 8 8 8 V ; V 8 8 8 8 8 8 V ; V 8 8 8 8 8 v 

9 0 : N E X T W : E N D  

1 0 0 : V B V : A ( l 6 0 ) = 1 0 0 , A ( 1 6 1 ) = 1 1 
1 1 0  : P R I N T # v D A T A R A M V ; A ( 1 6 0 )  : E N D  

l Z O : V c V :  I N P U T  # V D A T A R A M V ; x  

1 3 0 : Z = X + Y : I .F  Z = l l l E N D  

1 4 0 : P A U S E  



1 � 1  1 : 1 �V I� S :rr:olp R 1 g. 1  ! E i R , o l R E A D  D I S P L A Y  I H E U R Es tti. i 5 ff] 1 M i I i W 1 i I F N O E i "' l ! o 1 N i E 1 l N p e - ! 2 l o or 1 2 1 1 1 F 1 VR 

E P R I N T A 
( C E - 1 2 2  R 

Jack 
M R 
1 E 
e M 

1 Tape rccorder 
1 R P j R  

L E  E "' o A e w e: Note " y 1 o. N D 1 1 i i T 1 T i  R f i T i 1 i E i i 1 
··:4 11 I 

I E u 1 : . f 2 4 6 8 W � M IB IB � � L ����I �--------------------�-��-�-��------------� 1 � !ºFF iOFF /üFF J (Lamp, out)  [ 1 LI 1 Connection of PC- 1 2 1  i with CEI  2 2  

2 4 6 8 10  12  14  16 

2 . O-N' 1. r�· 1 e�• @· ·-----.J 
-+--+ +-+-+- - 1 j 1' -+--t- , 1'Push the MODE key to tum it into DEF 

, �' 1, i• ON 1 > · O 1 (Single or double carrier return) 
1 1 , L-J'.La4..-__;_ ___ _J__l _�_J_! +---t---+--+--+---t------+---+--�--+---+-----+---+---'--+-�I 1 i li 1 1 �0:..::u_.:ce. ____ __ 

3 i i 1 (]\ 1 i > : 1 1 O li 
1 , li Ir T

;;
he tape should not be rewin ded. 1 i 1 ! � �-+--+--+-�----+-----+-- . --4--t-----+---�--+----l---r---+·--r----+- 1 '------� � i ' 1 ! 1 ' Set the recording tape on the tape 

4 .1 11 ii ,J i i > ' r' Í O O O i' O 1 C• : j 1 recorder (with the tape in the record 
! 1 1 L 1 i , ' �enabled conditíon). l -----+-----+ -+----+ +-------+--__... -t-- -+� ---+--+----t____J--t -t---+-- - -�5 :_ i i i i �:;;:-, (Lamp out) 1 i l '--1 1 1 1. 11 j ! O ,  O ,  I_ O Audible sound is  generate d whíle the �-�--J---i--�]j B t---t------+---+·-1--+---+---+-- +--+---+-----+- __ , ___ �---+-- <----+ _ , _J___ t · >----+-

1 ' 1 L tape is being recorded.  
6 1 1 i 1 i ! > 1 i � r 1 l 1 1 o 1 Be sure to push_th ___ e_k_ey_af_t-e r-co_n_fi ___ ir_m_in__,g 

1. . --�---------------- --- -"-+ --+ - t- --t- -1---1--1-----+-- ..--+---+--+-----t----+----1--+---t--+ -+--+---��-'-+----t-f- 1 1 1 : ,__ __ ,_______,--+---+--�--+-->- -+--+-+-- I I I I '"'appearance of the symbol " >" at step 2.  OFF I 1 i > 1 ' ' 
, G 1 . __J_____:_ __ L ;----- - --- -'--+--t---+---+---+--+--- +---+--�--t -----+--- -+-- -- • ---+-- t---+---+---•----+--1 __ +-+----•--Hv 1 1 . . . __ ,__ .... --+--�--<--l----+- 1 , , r· �top_the tape at the recording startmg 

8 V/,:%1 ' ''\i , I lo 1 I 1 n , i ') , positlon . �� 1 "' . 1 1 Uili1...f.IJ c (Lamp out) 1 • I .1. I --' 1 ! '-' 1 ------.- ----------1 
9 '  i : -,tii : i 1 7--+--+---+---1-+--+---+--+-1----+- ---+----1-+---l---t--- � t--�- � - T---t- - •  -1-- í ojl-'--T -- --� -�-+-----��---�--+---+--t---�Tot�ro �- �-ri; ;1�d:��.sound IS  the s1gn al sound from 

r,-;:;·�'T' � ',"'"'Ç"'Ç "--<:'.\"'i"l'. " -n.\:'"'\"n, '\\��'"";"\,-+;;;:-ajT"'� ��""''�.....,_�������-0:\S."\"""':\-.;;"-"'"""�°" ""'""""""''""f'�� '- ' f �'"\:(""�"h....�\'\; 0::::4;::\<"Çi;:"°"""'°'���\:\\4\<ç\l;;: , ,  ·'f' -.-..: °"'r���\\\\<:\-.. '' < \ ,, ,� \--.;:-,_-� 

�T-: : 1 Cl'F 1 [Q.jjJ 1 �am; o�t) 1 1 1 1 • 1 , ----+----1- +----.-LL-!.- 1 1 •-t---+---+--r---r---�- -+--+---+- ! 1 ,___ -�-t-1 D1sconn ect PC- 1 2 1 1 from CE-� 
11 i ) ! - ! ! [ ! 

->--r- : : : 1 �mi�_"�=--��=::�i:��u�u+s��f---P- ---��--+-�,_+ �---�-i'--' --'-J---"-----1--+-JI _,_! __.l __________________ -1 12 i i : i [ (Lamp out) i i ! 1 1 1 i i j Connect the PC-1 2 1 1  with CE- 1 22.  
1 l l --- -- ' � 1- ' 

�� · H-c-Hi 1 1 1 --T-.---+--- Push the MODE key to tum it in to 13 � i , ON , CN ; [QRJ ' > +' 1 O , (Smgle or double carrier retum) ' ! 1 1 DEF mode. 14 il i'. ',, _ ,I _  / 11�·'" ----� --+--+--+--+--+ - +- l- -t- -+--t- --,_ -+---+----t--+ 1 Tll1 ,I r----...---- ·--�-� --+-�-�-+--r-+-1 ++1 . --111 �-Pu-sh-th---e-k-e y afte r confirming 
• . •  1 " 1 appearan ce of the symbol " >" at the �'.....'\.�..:>.�':f>-->.->.P.::,.t�\\�\"\ 'r '\'l' "\ f' ) " ) l�-\.µ.._:-,.--->.�\ p)' ) '\ "t ' '>....�"t�->-'.>.�'>f>.'.l.:::.....p��\�� r::>.t----'\....'}.�_.'.l..__\_.::...-���� ..... , ,,>' ''l'"\' '':+�'-)\.).'>.b'\\')'\")'4'::...� ' ' 1  ' step 1 3 . .· ' · '  ' '  

15 ! ! : i 1 l [SH""lfllA : (Lamp out) , 1 i C / 1 T T T T T T T T T T T T T T T T j  i i 

1::1 i :-H 1 -� �� -, - · �H+� • =-�+-lTfHt:-T T T T : T·;:�·;T T T T T 
i.-l-1 -l1--+-r: --+l�-+----1l--+--------1-,-�-x-�-�-��-�-�-t.-q;-�-�-ty-t_

o
_n_· _--

18! 1 ru_r____ , +-l -=t-----+--+--+--+:�=-.----+-+-� -+--t 1 1 �ttJ 8 8 8 8 8 8 8 2--8 8 8 8 8 8 8 8 1 1 : . / *-t+++--�.: ----------+-�-t--+--+---l -t----+--+----t----1---- 1-----+--+---+---t---+----i=t• ! 1 1 �1 1 1 8 : 8 8 8 8 8 8 8 l 8 8 8 8 8 ·s-ss+----1 l 1 1 l 1 l..J 
1 1 ' ·1 ' --+ ·----+---+---+---+--- 1 1 • 1 ! 21 1 1 i � 1 1 l? ' o  1 1 

22 � ! OFF ! OFF 1OFF 1 [QffJ i --+---+--+----+--+--t---+-t----+--+- -+--r-1--+-! -+--'---l-i---+---�--i----+--+---+--+--1:-+----r-+---+---+- - +---t---�--+1-l'-+--
I 
-+--+1-+--il --L---------------

23 i i � 1 i i --r--r--+---+ 1 1 ---+----+-

1 1 1 2& : 1 i T : 1 1----1--+---+---t- 1 r--+--' 1 1 - i  1 1 i 1 : 1 1 ! : 1 1=1 1 i ttJ +-ili' t-�� +.. i i 1 1 · ��������--1"---'--J---"----'----'-ir --1--1----------� 

� 1 1 1 1 1  i : : · · : · : · :�- : : . - ·=:�f� ��-�--��·�-·�:�: �  rl�l��•1 �!�l��•1�l�I ��===== 



6-3 .  Check Program ( LST)  L ist 

1 8  

1 :  * * * * * * P R I N T 
1 1 : * * * * * * * G O S U B 

1 1 1  : * * * * * * * * D E B U G * *  
2 2 2  : A B C D E F G H I J K L A B C D E F G H l J K L 

A B C D E F G H I J K L A B C D E F G H I J K L  

A B C D E F G H I J K L A B C D E F G H I J K L  

A B C D  
9 9 9  S J N < > TAN > =  



6-4 . LS i L ist U perati on 

1 S W 1 Sy� ' 1 Jack !Tape �corder 1 f 11;rP-TP11 READ D I s p L A y !srnl R p R p R l N T E M 1 R ! p 1 R 1 R 1 . & !r-:vil f, \ R ! O , j .H 1 E u R 1· E
I 

1 A ! i E 1 L J E 1 E ! "' ! ·t*l .g· lft11 M i 1 1 w I' I N C P e - 1 2 1 o or I 2 1 1 ) 1 1  1 F I N 0 ,  s ( e E - 1 2 2 ) i R e 1 M A i e w \ g i 
1 /' 1 1,1 � 1 � � 1 1 ' ! � 1 1 1 J y l l g l g_ i Note 

1 1 , • i i f · v i 1 i 1 f 1 . ! i . 2 4 6 8 10 12 14 16 18 20 22 24 1 ! 1 1 i E 4 6 8 10 12 1 4  161 1 , I 1 1 OFF icH OF i 1 1 1 1 1 1 i , Connect PC- 1 2 1 1  with CE-1 22. 



8. PARTS & SIGNAL POSITION 

' ' ' \t - i-.o a , t  p r  \ ' , , 

� 
" 8 
" 

� � >i 

•f • .o:: � ..,,. "'"' z :.::::: :..:.. > 

K E Y  PWB 
r - - - -0 Vc.c - CDM  
' 
' 1 l +--r----0 Vr. 1; 

1-3 ..--;--o f' F 

!O  ..---,----0 LAM I' 

' 

M li +� )>( �T - S W  
l�  <-_,__--<: R M T - CK 

0---_Jr--O I  Sl 1d�· s w i t o.::h f . ,f p.; .. ·t- r { U F F  - S l"io r l  

i .  1 �- -�  ( ; r>; () 
! r i- - -0 O P T - CO'.\':'\'ECT 0----,--{) 
1 1 1 

l S J 1dt- o;w 1 1 c·h f , , r  p r i n l  rr••-k 1. 0N - · Sh•-t l ) 
I '. :  J ='?'-'!' W l rP J p1." <; 
' ' '  : 1 1  
1 l 1 Cur.n.:·l t <lr l '"<B 

' '  
' ' '  
' , ,  
1 ! : 

' . � ----;-- ; : � UATA 
VPT 1 /O BUSY 

' ' 
S �•-:�:C..:-0 O PT l /0 CONTl{OL 

---0 J? F \ff)TI." 

tlS 15.� L l X l :!  

1 

EAR PHONE M I C  REMO TE 



M 

KEY f'WD 
: - - - -0 Vr.G - ClJM 

� ....... ---" \\; t; 
J:l � P F 

!O LAMI'  

��""'' ' "  Í • >C O>Wn ( O, ·· Sh>n 

�P,p<> le<d '<Y  I N-O«M I OCF 1 

G L 30 1' f<  l 
12 R MT-CK 
l l  1< � - s w  �I S l i dt" sw 1 t ch f o r  p.iweor ( ÜF f"  - Short ) 

1 �- -:g G'\D 
: ; :- - --O OPT-CONNECT � 
1 ' 1 

J S l •d• � i <ch 1 ,. 

, ; :  1 """"' "' ' " ' "''  
• .  pnm rruk ( ON -Shon l 

: i 1 : : : Corvit•t: (M pw R 
' ' '  ' '  
1 , '  
' ' '  

� �-.+--o O:\TA 
fi l 1 
� 1 1 : 

UPT i /U 3USY  
' «t�--0 OPT 1 /0 C ON TRO '  
'.l <t� W:B!OT E .._ 

, .. , __ • .cl .:.' _ ;.; +-- : 1 : O CMT LOi\J) i 1'<G � L MT !< ECOl<D I NG 
+-- .. :'1- - �  V; ;c-COM : l - ·-0 G ...;n 

,_ _ - -O  OPT-<.:OK.S EC"r 

DS 15..')8 L l x 12 

1 1 r+I fl -lOOODl'r X 3 l ;,i tr- S pr 1 1� . , f  l --L-� 1' 
158ó{ 1 X i  l..-t):lnt"( lur  

Vtt G1'=D 
8 $ 
Tn N 1 -Cd 2 1  





/ / 
/ 

4 

------1 5 



f< E S E T  

MOTOR -

rr=-1 1 1 1 1 1 1 
1 ' 1 1 1 1 ' 1 1 1 1 1 1 . ! 1 1 1 li 1 1 1 

!>ATA IM.T .\ !'.:X BUSY 2 1 H L S Y  

1 
1 1 1 1 

<.; ( )  s t 1.iÃTA DATA 

( e  P e )  i 1 - . i 
1
1 1

� 1 
1 1 1 

"". 
' " " '. 

1 1 1 ·1 l T ,,, ,, 
i l i .;, , , - d 

1 lL:__==±k==ffiF==-==--1 ! l 
1 1 ' 1  1 

l i Jl 
� '"''�" 

\-'; , ;  

Oi 'T  � o 
·--- @ 1..i:�:r l.: O l. 



. .. 11,. 1rlt' '4:fTJ<�ll 

S C 4 3 J í 1 

í C P  L )  

1 ! 1 
1 1 l 
1 ! 1 / I 1 

� IOOK.n 
1 

__ JL_J 1 
m=========================dlL j ___ _j 

H M1 CK  
� ! 

1 1 l 1 
1 ! 
1 1 
1 1 1 

I H.' T I O� Ü ! ' O Bl '�Y K 1 3  



fulha: 
SH.4.R P 
- Produto: 

[ A S S I S HN C I A  T É C H I C n ! D I V I S Ã O  T É C N I C A  D E  S E R V I C O S  -J ·-----
----- 1 PC -- l.2 11  

� ------] L cc - 1 2 1  L=_J_\J ... TE FIJ:�_ç}\.O D E  CÓ D I GOS [) ;;; COMPO N E N TES 
. 

·-----·---' 

Al1 2ü x o r e l a c i. o n ,:1 rnos o s  c ó d i go s  d a  r c f c r:L <J a  c a l c u l ad o .r 2  q lle o r a  

DE : 

N O  - P A RT S co o e  

l - GCAB A 2 3 1 5 C C Z Z 
3 6 -· e e L-'J3 B �) 2 '.) 9 e e o 2 

3 - H D E C A 1 7 0 S C C Z Z  
o L C � S S 1 0 7 8 C C Z Z 
9 - L A�·J G'.;:.' 1 3 3 4 CC Z Z 

RfXllizado: 

Revisado: 

Aprovado: 

.. ,- I I ' - -, ·- ' 1 1  // l ��� \ t �\� .. :-.... .:J I _ -

1 .. . ·r � , .:l - , 1 r _, / 1 - v ri  . .  �-:i e.. · . ; '.) .1 · ·- . . .  

·· - VH I 'i' C .:\ '.� 2 f3G P - 1 

1 ·F ·I ·1· c·· 1 ) .· · <i , . , /  .L - ) . 1 .. . __ i, \ , ) ) l. '  -- . 

N O  

l GCAB J\ 2 J l 5 C CN 1 
J 6  C C f\L>  [_; 2 J 9 1 C C O  2 

3 I l DE Ci\. 1 8 1 6 C C �l l 
6 L C il S S  1 0 9  J C C Z Z  
9 I, i l LD Z 1 l S 3 C C Z Z 

Q CN TM 1 0 5 1 U: z z 
\''. l !. T C  t� U  G 9 IJU P N  

______ J / ) . 



,, 1 (l l- 8 ' )  Datà: . , • ) � -· ·-

N'/:Ü 2 7 Í 8 2  

c-·�--�A s_s_1 s_T E_M c_1_n _T_É C_N 1_c_n 1_n_1 v_1 s_A_o _Y_É C_N_I C_A_D_E _S_E R_V_I C_D __ s __ �__,-, Modelo: 
CE - 1 2 2  

rrtulo: --==-------�--.--1 11.L 'l' E f<l\ Ç l\o DE C O D I C O :J DE c o : :P O N E NT E �3  
___J 

Ab a i x o r e l a c i on amo s o s  c 6 d i g o s  d a  U n i d a d e  I mp r e s s o r a  d a  P C - 1 2 1 1  
q u e  o r a  s o f r o r arn a s  s e g u i n t e s  a l tc r �ç �e s . 

DE : P ARZ\ : 

NO 

1 5  

P 1\ RT S C O D CL  

:<:r --- os o o s 4 e e z z u+- 1 s o l 
C C AB A 2 4 5 3 C C Z Z 
ffi/ R-- 011 3 l G C C  Z Z 
VH E I I '.s 3 B L LO 1 -·· l 

1r:-1 rr c  ·10 l lB P -- 1 
' 1' "' " -· 3 ) ! P .. / .L \ I l l  '-_.1L .  ( � .• , .L  - . 

N O  

1 5  

- P A R'I' S  C O D CZ  

- ·  C I · ·OB O O '.)  4 C CN 1  
-- CCT\13 1\ 2 t� 5 8 C CN 2 
- J:{'"J R .. - 1','1 1 3 1 6  Q C  Z Z 

- HELY Z 9 9 9 9 Q C Z Z  
· - IJ H I 'I' C 4 O 1 1  UB PN 

Realizado: i\ l�i'l O L D  UY� U L LO 

Revisado: A fi.i"T Cl L  ;) '. .  O G  u r. ;: . o  

_ _, --, <:.� ·· -' J ' 
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