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1. SPECIFICATIONS 
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1-1 . Display 

• Display tube: LF8017 JE 
• Display method: 5 x 7 dot matrix liquid crystal 
o Display capacity: 24 coulumns (alphanumerics and symbols) 

1-2. Basic functions 

L 1 l r- 21 l __ _J 
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• Computational capacity : 12 digits of mantissa and 2 digits of exponen t. 

['[] [::J 

�� [±] 

OEL [-;;! .... ' -� 
INS 1--� 

l_ .... _J 

• Computational method: According to mathematical formula ( with priority consideration 
and judge function) 

• Capaci ties: 

o Buffers: 

Program memory; 1424 steps, max (PC1211) 
Data memory; Fixed memory 

26 memories 
Flexible memory (commonly usable with the 
program memory) 

178 memories, max (PC1211) 
Reserve program; 18 kinds, 48 steps, max 
Input buffer; 80 steps 
Data buffer; 8 stages 

Functional buffer; 16 stages (but 1 5  stages for parenthesis) 
Subroutine buffer; 4 stages 
"FOR NEXT" stagement buffer: 4 stages 

1-3. Arithmetic functions 
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Add ( + ), Subtract ( -), Multiply ( + ), Divide (/), Power raising (/\) 

Trigonometric functions : SIN (sine), COS (cosine), TAN (tangent) 
Inverse trigonometric functions: ASN (sine-1 ), ACS (cosine-1 ), ATN (tangent-1) 
Logarithmic functions : LOG (common logarithrn), LN (natural logarithm [ln]) 
Exponential functions: EXP (exponential) 
Angular transformations: DMS (decimal notation to sexagesimal no tation), 

DEG (sexagesimal notation to decimal notation) 
Square root extr action : V 
Signum function. SGN 
Absolute value: ABS (:X 1) 
lnterization: INT 
Execution of arithmetic operation is commanded by the ENTER key. 



1-4. Editorial functions 
Cursor sh1ft: 
lnsertion. 
Deletion: 

f11:i- (right ), "1j (left) 
INS 
DEL 

L.ine control. t (down), t (up) 

1-5. Programming language 
BASIC (Beginner's Ali purpose Symbolíc lnstruction Code) 

1 �6. Power source 

Ba ttery: 
Battery life: 
Power consumption: 
Automatic power shut off: 

1-7. Others 

Four MR44 (mercury batteries) 
300 hours 
0.01 !W 

About 6 minutes 

Data protection: Program memory, data rnemory, reserve program memory 
Peripheral unit: Audio cassette unit (recording/reading of the program mernory, 

data rnemory and reserve program memory) 

Physical dimensions: l 75(W) x 70(0) x 44(H) mm 
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System configuration (see the system block diagram) 
System of this unit consists of the following components: 

1) CPUI (SC431 5 7)x 1 

2) CPU II (SC43178) x 1 

3) 4K-bit RAM (TC5 5 14P X 3) 

4) Display chip (SC43125 x 3, with built-in RAM) 
5) 2AND gate (TC4011 UBP x 1) 
6) 2AND 20R (TC4019BP X 1) 
7) Inverter (TC4069BP x 1) 

8) Quard Analog Switch Multiplexer (TC4066BP) 
9) LCD (24-digit FEM dot LCD) 

10) Key 

11) Crystal (CSB2560) 

2-1. CPU 1, CPU 11 
These CPUs are pravided with intern ai ROM, and each of CPUs shares the following assignments: 

CPU 1 

Key input rautine 
�-

Acknowledgement of the remaining 
program 

One instruction to one p rogram step 
incorporation f--· 
Interpreter: 

Program execute statement 
Cassette control statement 
Command statement 
Printer contrai 

Execution of manual operation 

[�ower shut off control 
[cl��stop_c_o_n_tr_o_I� ������ 

CPU li 
�·--

Display processing routine 
Input buffer 
Compu tational resul t 
Error 

-· 

Arithmetic routine 

Charactu generator 1 
Cassette routine 

-

Print rautine 

Buzzer 

Recognition of printer 
�-

��er off 

@ock stop 
___ J 

• The CPU I functions to read key-in data or read the instruction to be executed from the RAM, 

and decides what is to be done for the contrai of arithmetical opcrat1on (i.e. control of 

arithmetic sequence, memorizing of arithmetical data, and its readout), or interprete the syntax 

�Jf the BASlC instruction for deciding what is to be executed, or determines and prepares the 
information to be displayed, but the CPU 1 does not perforrn any execution by itself. lt only 

arranges the data and information in pr aper sequence and acts to prnvide instruction code to the 
cru II via the buffer. On the other hand, the cru 11 constantly receives execution instructions 

from the CPU l via the transfer buffer and executes operation against each of instructions or 

sometimes perfom1s to exchange data depending on the situation. Although it shares major part 

of execution in term of execution, it performs some kinds of auxiliary CPU when !ooked in the 

view that i t does not perform any decision by i tsel f. 

5 



Ex: Actions of CPU 1 and CPU li at the ti me of key data entry. 

[ 

U'U ll 
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ln the case of manual operation of the pocket computer, the instruction code (key code) is written 
into the RAM in the d isplay chip (input buffer) after information \s put through the keyboard and 

converted into the instruction code by the CPU !, then this instruction code (display, at this case) 
.is transfered to the CPU II via the transfer buffer. As the CPU li receives this instruction, the CPU li 
then decodes this instruction (display, at this case) and executes d isplay processing. Upon the 
completion of this processing, it is then notified to the CPU !, then the CPU 1 confirms the comple­

tion of the task by the CPU II before termina ting their jobs. 



2-2. RAM 
A certaifl number of C-MOS RAM ( 1 - 3 chips, 4K bits each) and another RAM incorporated inside 
the display chip are used in this pocket com.puter, having varieties of configurations as described 
below: 
• Map of 4K-bit RAM 

1536 Bytes �--·-�------- 001 Reserve program 
----- - ---- 048 

�- -· --- - --- ----

Program 

or 

flexible memory 

i--------'------j 
Fixed memories (W - Z) i-----·--,-------l 

Subroutine FOR NEXT 
stack statement 

'------'---Stack 
(PC1211) 

1472 
1504 

1536 

Although RAM area is mainly shared by the prograrn, data 

and reserve program memories, it is also used for the sub­

routine stack, FOR NEXT staternent stack and fixed 
memories (W, X, Y, Z). 

1 



• Map of the RAM incorporated in the display chip 
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There are three 1 K-bit RAMs (128 bytes each) incorporated in each of display chips (SC43 l 25), 
having the following configurations: 

DISPLA Y CHIP 1 

000 .-----------. 
8-digi t display buffer 

040 1----------1 
048 Transfer buffer 

80 step input buffer 

128 

• 8-digit display buffer 

DISPLA Y CHIP 2 

8 -digit display buffer 

Fixed memories 
(A�K, 11 memories) 

DISPLA Y CHIP 3 

8-digit display buffer 

Fixed memories 
(L�v, 11 memories) 

40 bytes of 8-digi t display buffer is used as a display data buffer during displaying and also used 

as a buffer memory for arithmetical result during the arithmetical operation. 

• Fixed :nemory 

The total memory of 176 bytes frorn the display chip 2 and 3 is used as a fixed memories, A-V 
( 22 memories). 

• Transfer buffer 

1 memory 

�1 -------li} 4bit 

�------ 16 bits 

8 bytes (J rnemory equivalent) of the display chip 1 is used as a transfer buffe r  which is used in 
the transaction of instruction between the CPU I and the CPU II. 

• ln pu t buffer 

Remaining 80 bytes (10 memories equivalent) of the display chip 1 is used for the input buffer, 

which is used in the following functions: 

1. Any information entered through the keyboard is stored once in this buffer, thus allowing up 

to 80 steps. 

2. The display contents is stored by the CPU l and the CPU II makes selection out of this data. 

3. When an arithmetical instruction is entered, its procedure is stored in this buffer by the CPU 1 
and the CPU II performs operation according to this procedure. 

4. When program or reserve program is to be recorded or read out during the execution of the 
cassette contrai instruction, action takes place through this input buffer. 



2-3. Display 
The contents of display indicated by the CPlJ I is received by the CPU II via the input buffer and 
makes converted into respective character codes, then they are canied over to the display buffer in 
the display chip through the address data bus. 

• Designation of the display data 

The foilowing structure is observed in the display buffer in the display chip. 

HA 

Al 
1 A8 A7 A6 A4 

o 
1 

o o o � 
F --
o 
1 

o o l ) 
F 

o 
l 

o 1 o ) 
F 

Address 

Counter / 
decoder 

H8 H7 Hü H5 H4 H3 H2 Hl 

There are 8 x 40=320 bits (40 bytes) 

of area in the display buffer in the 
display chip. 

Ex. Displaying numerical figure "4" 

X O 0 l l o o o �l Hl 000110 
X O O l o 1 o o 

Display buffer 

DI04° DI02 DI04 DI02 

A5=1 A�=O 
Fig 2-3-1 

S2 

Sl6 
Sl7 
Sl8 

S32 
--+533 

S34 

!-!2 oom110 
H3 0110110 
H4 1100110 
H5 ••••• 
H6 000110 
H7 000110 

S.l S2 S3 S·� Sf1 

The numerica figure "4'', to be displayed by the CPLJ II, is converted into the relevant character 

code and carried through on the address data bus. First of ail, the segment SI is selected with.the 

address A8�AJ "00000000" to store the data Dl04�DIOl "1000" in the display buffer (see Fig. 

2-3-1). To store second half 4 bits of the data, only AS in the address in turned "1" to rnake the 
address "00010000" to store data "0001 ".ln the sarne manner, the address "00000001" is selected 
for storing the first half 4-bit data "0100" for he segment S2 and the second half 4-bit data "0001" 

is stored with the address "00010001 ". 
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DISP 

HA 

Hl 

H2 

H3 

H4 

H5 

H6 

H7 L...---___.I 
s 1 

52 

Fig 2-3-2 

HA: Clock frequency for the counter. This signal is counted and decoded to perform synchroni­

zation with the comman signal, Hl �H7, generated from the CPU II. 

DSU): With high levei of this signal, processing of display operation is indicated (RAM data 
designated by HI �H8 is sent out on SI �s40). 

The data stored in the display buffer is carried through S 1 �S40 (Fig. 2-3-2) to be fed to the LCD. 
(To indic at e "4" on the display, H4 and HS are engaged for SI, H3 and HS for S2, etc ., ali the sarne 
throughout S6�S40.) 
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2-4. Power source 

�-j_� L::_J 

-----GND 

---ovA 

Aelation between ternperturc and VDISP 

v

b

= 

' 4.29 
3.7 4 .. - - - . - - . -
:1.2 7 . - - - - - - - - - ;. - - ::---,.,,, 

' ' 
: : 

--�-

O'' 40" - ·"C 

o Tbe liquid crystal reference voltage VDISP is generated in the above circuitry in arder to avoid 

occurrence of such unpleasant phenomena as blurred character or contrast variation that might 

degrade display performance, which is caused by a slight voltage variation in the liquid crystal 
reference voltage VDISP, since the 5 x 7 dot matrix liquid crystal is used in the display ofthis 

pocket comput.er. 

A) VOO is generated in the CPU II on the basis of VGG. 
B) The gate voltage of MOS FET is controlled by the 250Kn pot to regurate the voltage for VD!SP. 

Furthermore, the voltage of VDISP is changed by the thermistor to meet with temperature varia­

tion, soas to maintain proper display performance. 
C) Line between the reference voltage VDISP and GND is divided by resistor to make out V A, VM 

and VB. 
VDISP: 
VA: 
VM: 
VB: 

Low si de voltage of common signaJs (Hl -H7) for LCD. 
High side voltage for segment signals (SI - S40) 

ln termediate voltage of the common and segment signals 

Low side voltage of segment signals. 

NOTE: V A, VM and VB become pulses in an amplitude of severaJ volts owing to iníluence 

caused from the LSI. 

o Adjustments of reference voltage VDISP 
The VDlSP had been precisely adjusted to become --3.74V at an 
ambient t.emperature of 20°C and --4.29V at üºC. In case there is a 
need of readjusting the voltage after servicing the LCD or exchanging 
some of power source components, be sure to look cm the LCD from 
30° of angle from the vertical line while adjusting the pot. 

VA ----i..._ ___ _. 
----- ov 

--- ------- -l.8V 

VM 

VB 

VDI SP 

6.8ms --·---! 

l_�J -L 
------ -1v 

-- -------- -2.SV 

- ------- --2.l V 
------ -3.9V 

------------------ - ------ -3.9V 

Eye position 

1 1 



3. LSI SIGNAL DESCRIPTIONS 
3-1. SC43157 (CPU 1) 

Pin No. Sígnal name 

1 F4a 

2 F3a 
3 F2a 

4 Fia 

6 Vcc 
7 VGG 

,__,_ 
8 )(jn 

9 TESTI 
10 TEST2 

1 1  RESET 

12 R/Wa 

13 DIOI 

14 DI02 

15 DI03 

16 DI03 �· 
1 7  B8a 

1 8  B7a 
1 9  B6a 

20 BSa 
21 B4a 

22 B3a 
23 B2a 
24 Bla 

30 GND 

40 Sl6a 

1 2  

ln/Out 

Out 

Out 

Out 

Out 

ln 

ln 

ln 

ln 

Out 

!n/Out 

ln/Out 

ln/Out 

In/Out 

Out 

Out 

Out 

Out 
Out 

Out 
Out 

Out 

ln 

Out 

Descríption 1 
··-

Chip Enable signal (RAM3 select signal) 
Chip Enable signal (RAM2 select signal) 
Chjp Enable signal (RAM 1 select signal) 
Crup Enable signal (Display crup 1 select signal, for input 
buffer and transfer buffer usage) 

During display : Low / During read-in: turns momentarily rugh 

Source voltage (" -" volt age of battery) 

Basic clock (pulse signal in 256KHz) ... 
Connected with GND 

Ali reset switch input 

- � - -

Normally high but turns low when the all reset switch is 
de pressed . 
RAM Data Read/Write signal 

- - -

During displ ay : High __ _ _ _ _ _ _ 

Deprcssion of t he key causes it momentary low! 
Data Bus (for address desígnation of the input buffer and 
transfer buffer in RAM and display crup 1). 

During display: High 
\_ \_ \_ \_ \_ \_ \_ During read-in: Low 

Address Bus (for address designation of the input buffer and 

transfer buffer in RAM and display crup 1 ) . 
During display: ____ Mementary generation 

During read-in: Jllllilllllll l /1111111111 

Source voltage (OV) 

Busy signal to the CPU 11 (High during the execution in the 
CPU 1) 
During display: Low 
During read-ín: turns momentarily high 



Pin N o .  Signal name 

4 1  Sn 
42 Si 

43 S 1 3  

44 S l 2  
45 S l l 

46 S I O  

47 S9 

48 S8 

49 S7 

50 S6 

5 1  S5  

5 2  S4 

53 S3 

54 S2 
----

55 Ki l  
56 Ki2 

5 7  Ki 3 
5 8  Ki4 ---

-59 S l 6b 
(Ki5 ) 

In/Out 

Out 

O u t  

Out 

Out 

Out 

Out 

Out 

Out 

Out 

Out 

Out 

Out 

Out 

Out 

ln 
ln 
ln 
ln 

ln 

Description 
·------------·-------

Key Strobe ·signal, RAM Address sign al 
Key Strobe signal, RAM Address signa!' 

Key Strobe signal 

During display : High 

Depression of the key causes it m omentary low 

Key input signal 

During displ ay : Low Depression of the key causes it momentary high 
-------·--

Busy signal of the CPU I I  (high during the e x e c u tion of the 

1 

CPU I I )  -----
During display : Low /----
De pression of the key causes i t  momen t ary high . 

3-2 . SC43 1 78 (CPU U) 
Pin N o .  Signa l name 

F A 

2 �3  
3 F ' 2  
4 F - 1  

5 V 

6 V 
7 V 

--··--

D D  

GG 
GG 

8 1 Xi n 

ln /Out 

Out  

Out  
Out  
Ou t 

>--------
Out 

ln 
ln 

ln 

Descript ion 1 
B uzze r  signal 

When the buzzer is  o ff :  Low 

Whe n  the b uzze r is on : 

Chip E n able signal ( D isplay chip 
Chip Enable signal (Display chip 
Chip Enable signal (Display chip 
D u rin g  display : Low 

. 

---1 O. 2 5msf<o-- -
-

---, 
-Lfl__J 

3 sele c t  signa l )  
2 se le c t  signal)  
1 se le c t  signa! ) 

� - - - - - -
ly h igh _/ _ __ _ During read -in : Tu rn s  rne menlar i  

>---------------------···--·------------

For liquid crystal d rive vol tage p reparat ion ( V D D  'o; VGG ) 

Source voltage ("-" volt age of t i  le ba t tery )  

Basic clock (Pulse signal in 2 5 6K Hz)  �E - --�-
: S E T ln All reset switch input 

--· 
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Pin No . Sign al name ln/Out Description 

1 2  R/\/ Out R AM Data Re ad/Wri te signal 

D u ring d i splay : High 

D u rin g  read-in : Turns m ome n t a rily l ow - - - - - - - -
----- --·--·-,__ _ _____ --------

1 3  D I04 I n / O u t  D a t a  B u s  (for d ata transaction between RAM and display dúp) 

1 4  D l 0 3  l n /Ou t D u ring di spl ay : High 

1 5  0 102 In/Out During read-in : Turns low -l l l l l l l 
1 6  D I O I I n / O u t  

-------

1 7  B8b Ou t Addre ss Bus (for ad dress de signat ion of the  displ ay chip) 

1 8  B 7 b  O u t  Du ring di splay : B l  b=h.igh,  B 2 B=l ow , B3b=low, B4b=low,  

1 9  B6b Out B5 b =high , B6b=high , B 7b =l ow , B 8b=low 

20 BSb Out During re ad -in : Turns moment arily high 

2 1  B4b Out 

_ _ _ _ _ _  / 2 2  B J b  O u t  

23 B2b Out 

24 B l b  Out 

2 5  H A  O u t  Display signal (C o m m on signal c o u n t i n g  pulse ) 

� 
Being generated durin g displaying 

---I 0 . 5ms t--

2 6  DISP Out D isplay comrnand signa l 

During display : High 

D ur ing executi on : Low 
·------· 

27 VM l n  L C D  displ ay volt age ( Intermediate voltage of the segrnent 
signal) 

28 VA ln  LC D d ispl ay voltage (High s ide voltage o f  the  segment  signal ) 

29 G ND ln Supply vol tage (OV) 
-·--·- -------f--·------

30 H4 Ou t LC D com m on signals  (backplate)  

3 1  H7 O u t  

3 2  H 3  O u t  

3 3  H 6  O u t  

34 H2 Out  
3 5  H S  O u t  

3 6  1-1 1 Out 

---- -·--- --� 
3 7  V D I S P  
3 8  V il 

f-------
3 9  5 1 6  

!------------�--

40 S I S 

4 1  S l 4  

1 4  

ln 
ln 

· --

O u t  

--------

O u t  

O u t  

LCD d isplay voltage ( Low side vol tage o f  t h e  common signal) 
LC D d isplay vol tage ( Low side vol tage of the segment signal) 

-· 

B u sy sign al t o  the CPU 1 (High du rin g the execution in the 
CPU I I )  

During display : Low / De pre ssion of key causes it momentarily high . 

�-
Re cord sign al to the c assette tape and print data . 

Rem o te signal  t o the MT. 



�--�----

Pin N o .  Signal name ln/Out Description 

42 · Sl 3 O u t  Busy signal  to  the  printer. 

4�3--1-·- -- S l ;-- Ou t Expansion signal ' 
During display : Low _ -=:::---...__ ., 
De p ression of the CA (ON) key causes an inst ant pulse 

1 gene ration . 

��)"�--- -��---'.,�-,·�--·�-'--��O�-u-_t-_-_ _,__F_o_r_D_E_F __ s_y_m_b_o_l display ( e-n
-
ga
-
g
-
ed
_
:
_
I�:-, n-o-t e-n�_g

_
e�
_
:-�h-�.

-�-2�--
---i 

'i �- Out For symbol  display (SHI F T ,  DG E ,  RAD, G RAD ,  RESE RVE , 

P RO, RUN ) 
Sarne wavefo rm as the segment sígnal .  

--- ----··- --4----·--j'------·------------

5 5  

5 6  

Ki l  
( S  l 6a) 

Ki2 

5 7  Ki3 

58 Ki4 

5 9  Ki 5 

Ki 6 

ln CPU l Busy signal (High during the exe c u ti on in  CPU I )  

------------------- --------
ln Expansion signal 

To be connected to  Sl 2 (CPU II) for PC- 1 2 1 1 .  

ln Prin te r  Busy signal 

Low when the prin e r  i s  not ope rnte d .  

l n  Prínte r cormect ion iden t i fying signal . 

Low when the printer  is not connected .  

-- -·-·---------------·----

ln ON key in pu t signal 
__ L ________ _______________ _J 
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TC 40 1 1  U B P  
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6 
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1 1  1 0  9 
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se l ec t  ga t e  ) 

8 

7 G N D  

1 3  

1 2  

1 1  

1 0 

T C 40 6 9 P 

( H E X  i nver t e r  

Voo 14 1 3 1 2  1 1  1 0  

2 3 4 5 

T C 40 6 6  B P  

( Quad b i l a t e ra l  SW j tch 

4 

8 

1 1  

1 3  

C I N 
IN/ouT O UT/r N 

5 

C I N 
l N/ouT O UT/I N 

6 

C 1 N 
l N/ouT OU T/IN 

1 2 

C I N 
l N/olJr OU T/I N 

9 8 

6 7 GND 

2 

3 

9 

1 0  



4. ABOUT SERVICING 

• D i sassembly procedure 
1 )  Re move the 2 scre ws (a)  and 

2 screws ( b ) .  

2 )  Sep a ra t e  the upper cabinet 

frorn the l owe r cabine t from 

the screw side , as  they are 
latched toge t he r  a t  three 

p oin ts , A, B, an d C .  
• R epa i r i n g  proced u re 

1 )  As the back of the arithme tic 

printe d board comes int o  
s igh t afte r t h e  rem ova] o f  the 

l ower cabine t ,  the arithme tic 

@--- Screw (b )-----@ Screw ( a )  \ \ 

�=--=� - \ 

Lach F i g  4 - 1 

printed b oard can be checked from the b a c k  si d e .  

2 )  Re placement of  t h e  C P U  II is  p ossible .  
3 )  l f  t h e  ke y p rinted  b oard is  t o  be checke d ,  the arith metic prin ted  b oard h a s  t o  b e  b e n t i n  righ t  

an gle after  removing the scrcws ( d) a n d  (e ) .  lnspection o f  t h e  C P U  l i s  possible if  t h e  b u zze r is  
rem ove d after  removing the screw (e) .  

4) The key p rinted b oard c an be dismoun t e d  from the upper c ab ine t when t he 9 s c rews (f) and 
2 s c re ws (g) a re remove d .  B u t ,  care must be  e x e rcise d i n  dism ounting the p rin ted board,  a s  

k e y  t o ps m a y  c ome falling d o w n  o n e  after  an othe r .  
• R e p l acement of the LS I 

1 )  lt will be much convenien t íf the LS I use soldering penei!  (UKOG-0078CSZZ) is used for 
replacing the LSI .  

2 )  H e  sure t o  rem ove t h e  key p ri n t e d  b oard  frorn t he uppe r  cabine!  fir st , i f  the LS J. o n  t h e  key 
prin ted  b o a rd is to b e  removed .  l f  the LS I was removed with the ke y pr inted  b oard b e ing 
fi t t e d  on the ü pper cab in e t ,  thcre i s  a p ossib i l i ty  of  d e forming the key rub b e r  b y  the h e at  o f  
t h e  so l d e ri ng penei! . 

3 )  Be s u re t o  c u t  t h e  legs of ! C ,  i f  IC was re m ove d .  
• M easu r i n g  cu rrent consu mption 

Powe r sou rce voltage . 4 . 7 2V 
C u rre n t  c onsump t i on : 

Aft e r  d e p ress the ON key : 

Aft e r  dep ress the  OFF key : 

F i g 4 - 2 

Ui1 Cler  850µA 

Under l 2µA 
,,t:; '"'" '" 

� � , . �  ... � , \ )  

1 7· 



5.  CASSETTE OPERATION 
5-1 . Record ing 

R ecord ing method 

4 

\. ______ _ 

80 steps 
\__ ___ _ 

Con tents  of p rog ram or reserve program 

R ecord i ng tormat of p rogram o r  reserve p rogram 

Da ta memory rec ording format 

l = Check sun c ode (aft e r  every 8 steps or one data memory . )  
2 = 8 steps o f  program or  rese rve program 
3 = End code of recording. 
4 = This gap ,  c omposed of ali " l  " , i s  inserted  at e ach step the recording ex cee ds 80 steps,  during 

which teime the nex t 80 steps of  data t o  be inp u t  is  prepared in the input buffe r .  

5 = All " l "  i s  recorded for a pe riod of about 6 seconds in order to avoid n on-recordable arca 
located at thc top of the tape and is  also used for t he cueing of the recording hea d .  

6 = W i  t h  this p ro gram or rese rve p rogram name is i n dicat e d .  
7 = F il e  n ame 

8 = Data m e m ory is  ind i c a t e d  wi th  this c ode . 
9 = Area for one da ta  m e m o ry .  

Record ing method 
Data "O" and " 1 " are identified by changing the fre quency of the recording signal (F4") .  

DA TA " O " _ll__J 2 KH z  

DAT A  " 1 "  4 K H z  

1 b i t  

1 8  



Recording signal (F4" ) generation ci rcuit  

F 4 " ---i> To C E 1 2 1  c a s s e t t e  modu l at ; o n  c i rc u i t  

s 1 5  

HA JlJ1. 
F 4 _JlílJlILílJlJlílJL_ _ _____, 

Recor d i n g  s i gna l  
li ( F 4 

Signal wave form at the t ime of re cording 

\Vhen re c ording s ignal  " ! " is to  be  recorde d ,  S I S  is t u rne d l o w  levei and the s ign al F4 (c lock 

pulse o f  ·::: 4 K H z )  i s  ou tpu t d u ring that period . Whe n  rec ording s ignal  "O" i s  t o  be  re corde d ,  SI  5 
is t u rn e d  high levei and the F4 ou tp u t  is inhib i t ed  d u rin g that  peri o d ,  a t  wh.ich d u r a t i o n  the 

reve rse signal of  H A ( clock p ul se o f :::: 2 KH z )  i s  c a rr i e d  on the re c ording sign a l .  

The n ,  this signal is supplie d to the M I C  t e rminal  o f  the t a p e  recorder vi a  t h e  mod
.
ulat ion c i rcu i t  

o f the  C E I 2 1 .  

5-2.  Reproduction 
Outpu t s ign a l  from t he E A R  PHONE j a ck  o f  t h e  t ape re corder  i s  ampli fi e d  a n d  shaped in t h e  

Sch mi t t  c i rcu i t , t o  be  i n p u t  to  t h e  CPU I I  through t h e  K i 5  t e rminal  o f  t he C P U  l i .  

C P U ll 
K 1 5 

� l  

n--0 

'---" ___ __./ 
Sch mi t t  c i rc u i t  Amp l i f i e r  c i rcu i t  

1 9  



5-3. Remote contrai 
The CE 1 2 1  will c ontrai the REMOTE te rminal in autom atic manner a-gainst the record, playback 

an d check comman ds .  

n 0 A '7 PJ:' v . v  .. . .. ... 

2 
4 Ai n QA 

MT 
R E MOTO l l--1--t----v\J'V'----i 

A 
5 QA B i n  

( S  1 4 ) 

0 . 047pf 

Vcc; < >--1-8-_. 
8 1 4  

(0 1 2  i n  QB 
(t) B 

1 1  G N D  l J--0---.---------i B i n  QB 
1 3  

470Kn 

1 00 Kn 
6 

7 
TC 4 5 28BP 

470 Kn 

1 00 Kn 
1 0  

9 

TC 4528BP 

2SA733 

xw 
3 3  [l 

2 SA 7 :33  

1 4 W  
33 [l 

NR - 571 1 
- - - - - -, 

, 5  ílL 
1 1 

1 
1 

1 
L - - - - - - -' 

The TC 45 28P  is a rnono-stable rnu l tivibrator which can perform trigger operation and rese t 
ope rat ion an d  two ci r c ui t s  are contained i n  the sarne chip . 

" A "  out puts  a pulse which is dependab !e on t he time c onstant of C R at the f alling e dge of the input 

signaL an d "B" outpu ts a p u l se whi ch i s  d e pe n dable  on the t irne c onstant o f  C R  at the rising edge o f  

the i n p u t  sign al . The  re lay  operates  ON a n d  O F F  acc ording to  the curren t flow t o  the  coil , and i t  i s  
ac t iva ted when " A" is active a n d  deact ivated when "B" i s  act ive . 

20 

/Sta rt u p  of t h e  casse t te opera t i o n  / Term i n at i o n  of t h e  casset t e  ope rat i o n  

S l 4 ----i�--------�-----------'r--

QA ----i__r--

Q B  

\ Act ivat i o n  o f  t h e  re l a y  
( casse tte t o  s t a r t  ru n n i n g )  

LI 
\ 

Deact ivat i o n  of t h e  re l a y  
( cassette t o  s t o p  ru n n i ng )  



5-4. Testing the CE 1 2 1  
1 .  Writ ing test data to PC- 1 2 1 1 

Fi rst o f  ali ,  t est data must be entercd to PC l 2 1 1 for checking CE I 2 1 .  

No . Read in 
-

1 [MQ@ � [Moofil 

�· -

2 NEW 
� ------·-------

3 [ENTER] 
4 rsBITI z 

Display 

> RESERVE 

-NEW _ RES E RVE 

> RESERVE 

Z :  -- RESERVE 

Remarks 
---·-------

Make the RESERVE 
symbol indicated on 
the display after 

rmrEWr the 
_ key .  

-----

---

1 

>--- --,_. -------------

5 P # êBII'J V Af �!ljj; A(204) 
,___ ----·····-----------

6 IBE:r1�EJ 
-·-�---------

7 [lSHF}j X 

8 I .#  !SHf}J VAJ lli\HFTj ; A(76)  
-· 

9 j ENT�] 
---------

1 0  ISHFT] fSPC] 
,___ ,___·---·--

1 1  

1 2  

1 3  

1 4  
-

1 5  
�----

1 6  
---

A(7 6)  
-----------!ENTE� 

iMOi5El 
IMODEI 

---·--[Si)FT] lsrcl = l oo 

----

r-------·-·------------· IENTER] 
--

Z :  P . #fA'f ; A(204 ) R ES E RV E  
----·---------------------

Z :  P R ! N T  #fA'f ; A(204) RES E R VE 
-· 

X : _ RES E R V E  
--

X :  1 .  #'fA'f ; A(204) ___ RESERVE 

X:  INPUT # 'IA'f ; A(204) RESERVE 
-------

. -

: A(204) 

A(204) 
--

> 

> 

-· 

.. 

RES E RV E  

RES E RV E  
· --

DEF 
-RUN 

·-----.. �--

-------� 
---· 

= 

·-

i----------·-

---·-----

1 A(204), ! 0Q _  R UN 

�---- --=] 

----

RUN 1 00 

The test d ata  have t o  be wri t ten  into PC- 1 2 1 1  in the above man n e r .  

2 .  C heck i ng C E  1 2 1  

Assumes that t he  s t e p  1 h as al ready been exec u t e d .  

No . Read in Display 
---A-.. · - -· 

1 loFFl 
2 

3 
·-

4 loN ! > RUN 

----�·---------" ___ ....._ _____ 

.. 

Rem arks 
----- ·-

.. 

Connect  the C E  1 2 1  wi th the 1 
tape rec orcle r .  

_ _j 
Connect  t he PC 1 2 1  l w i t l  1 the 
C E I  2 1 .  

Make sure t h a t  the symb ol 
RUN is  o n  the disp1 a y . 
Otherwise , let  the ;ymb ol 
R UN W@miaye d usi n g  
t h e  , key . _J 

2 1  



!:. Read in Display Remarks -

5 > RUN Make sureof the tape 
rec o r ding l oc ation . 

6 > RUN De p re ss the [ REC) and 
[PLA Y) b u t t o n s .  Then , the 
casset te will come to hal t .  

7 !sHFTj z P R I NT #lAV ; A(204)_ RUN 
-

8 [�T E Rj RUN The c asse t te  starts to run 
gen e r a  ting sound.  --

9 > RUN The c asset te  comes t o  stop 
qui tt ing sound generation . 

--

1 0  > RUN Dep ress  the  (PLA Y) 
b u t t o n .  B u t ,  the  çassette  
i s  s t i ll at h al t . 

�-
l l > RUN Re turn the casse tte tape 

until the be ginning of th�  
rec ordin g .  t----·-------

1 2  [s1 1 FTI X I N PUT #l A'f ; A ( 204 )  .. _ RUN 
·-

1 3  (l'.-NTE RI R UN The c asset te s tar t s  to run 
gen erating rep roducing 
so und . ---

1 4  > R UN The c asse t t e  comes to stop 
q u i t ting sound gene ration . 

1 5  lsH FTI �EÇ] A( 204) __ RUN 

1 6  ! ENTER] RUN 1 0 0 .  
--r--

1 7  RUN 1 00 .  Push t h e  [ STOP] button . 
1 8  [(JFF I  
1 9  Disconne c t  PC 1 2 1 1 

fr om C E 1 2 1. 
>---�-· ------- ------- -

20 Di scon.1 e c t  CE 1 2 1 from the  
casse t te rec order unit .  

1 .  l t  requires  inspec tion i f  one of following con d it io ns i s  recognize d .  
l .  Wh e n  t h e  casse t t e  start s t o  run a t  Step 6 .  
2 .  Whe11 t h e  c asse t te fails t o  run or no s oun d is  heard at  S t e p  8 .  
3 .  When the casse t te doe s  not  s t o p  a t  S t e p  9 .  
4 .  When re producing s o u n d  i s  n o t  h e a r d  at S te p 1 3 . 

il .  Re pe a t  the procedu re in the followi n g  c ase . 

2 2  

1 .  When "S . . . . . . . . .  " is displayed at  Step 1 3 ,  repe at operation from S tep 1 O .  I f  the sarne indica-
t i o 11 i s  stil l  011 t he di sp\ ay , repea t the p rocedure from Step 5 afte r ente ring "A(204)= 1 00".  l f  
t h e  sarne indicat io11 is  t o  remai11 011 t h e  display even aft e r  this ,  i t  re quire s  d e t ai led in specti o n .  

2 .  Whe 11 " I  00 . "  i s  no t displayed at  S t e p  1 6 , repeat  o p e rat ion from S t e p  1 O .  I f  t h e  specific 
i 11 d ic a t i o n  does  not  appea r on t he display ,  repeat t he p rocedure from Step 5 afte r entering 
" A(204)= 1 00 " .  If the spec ific in d i c at ion is  no t  to appear on the disp l ay even after  thís, it 
re q u i re s  d e t a iled inspection . 

NOTE : 
• Whe n next  C E1 2 1 chec k i s  t o  be perform e d  in execu ting se c on dary test , be sure to enter 

" A( 204)= 1 00".  
• Re p eat once again from the " ! . Writing test  data  t o  PC 1 2 1 1 " , if  the contents of PC 1 2 1 1 

happens to change . 



5-5.  About repairing of CE 1 2 1  

N o .  

l 

2 

3 

,.....__ 
4 ,___ 
5 

6 

7 

8 >-------
9 

1 0  

ll 

1 2  
1 3  

Program 

1 o P R  1 N T 
O G O T O o 

Lfl_2_0-'-1 )__,, P A U S-E -] 

The C E I  2 1  is in proper operation if the foll owing procedures are e n ded s u ccessfully . 

Re ad in Display 

e [o(F] ) 
[fui] > RUN 

-
> RUN 

C S .  lfü!lFJ]'A CS .  'f A _  RUN 

@.� RUN 

> RUN 

----
> RUN 

___ ±__R.� 
C LO . ?  I SHFTI'A 1 C LO . ? V A _  RUN 
[ÊNT�l� RUN 

> RUN 

.. 
R UN 

lüFFI 
·-

Plug 

EAR 
PHOE MIC 

o o 

o o 

o o 
o o 

o o 

o o 

o o 
o o 
o o 

o o 

1--

1 

---
Tape recorder 

REM Re marks 
OTE PLAY REC STOP -- --

Connect PC 1 2 1 1  
with CE 1 2 1 .  

Dete rmine the 
l ocat ion of the 
tape t o  b e  rec orde d .  

o o o Make sure that  the 
casse t te tape does  
not ru n .  

o o o -o o o The casset te tape 
s t a r t s  to  run and 
t he re c o rding sound 
i s  he a r d .  --

o o The s o u n d  is in ter-
rupted ánd the 
casse tte  tape comes 
io halt  w i t h  ">" 
i n d i c a t e d  on t he 
d i spl a y . --
Re turn the tape to  
t h e  beginning o f  
the re cording . --

o o -----
o o 
o o The display con-

tents comes t o  dis-
appear  fr om the 
display and the 
casse t t e  tape starts  
t o  r un gene rating 
the reproducing 
s o un d .  

o o Sound generat ion 
is in t e r ru p t e d  anel 
the casse t te tape 
c o m e s  to halt with 
">" in dica t e d  o n  
the d isplay . 

·-----

_J_ ___ - ------- ------

2 3  



-

(Cautions] 
1 .  Check the m achine with the che ck p rocedure provided separately , if the casset te  tape happens to 

keep running at Step 3 ,  the casse tte tape fai l s  t o  run at  Step 5 ,  or the casse t t e  tape fails t o  s top 

at Step 6.  

2 .  Check the recording  circui t  of t he C E  1 2 1  i f  no  recording sound i s  audible at Step 5 .  

3 .  l n  c ase n o  reproducing sound i s  audible a t  Step 1 O ,  p rocee d to  playback another recorded tape t o  

check i f  rep roducing sound i s  audible with that tape . l f  rep roducing sound i s  n o t  audible wi th 

that tape , proceed t o  check the rep roducing circui t of the C E 1 2 1  as i t  may be  not funct ioning  

properly .  l f  the  reproducin g sound i s  audible wi th the  second tape , check the  recording circui t 

of  the C E  1 2 1  as no proper recording may not  have been carried out . 

N o .  Read in D isp lay Remarks 

l RUN RUN _ RUN No need of running the tape recorde r .  

2 [ENTE� RUN Recording sound is  au dible . 

3 RUN Record ing sound goes ou t and " 1  O . "  i s  displayed on 
the display for a period o f  about 1 second .  

4 RUN 

# 5  a n d  1 2  p i n s  of 
T C4 5 2 8 B P  (or e q u i v a l e n t )  L 

l n  
-<1 l n  d i s p l ay �.!l -�----+ l n  . �!4 . �4 l n  �--� reco rd i ng 

re c o rd 1 n g l n d i s p l ay rec o rd i n g l n d 1 s p l ay reco rd i ng l n d i s pl ay 

# 6  p i n  of T C4 5 2 8  a n d  -� 1 m sec,  m i n  
# 5  t e r m i n a l  o f  t h e  re l a y  l l� n.___ __ n.__ __ n_ ---"'.!t 

# 1 O p i n  o f  T C 4 5 2 8  a n d  
# 3  t e r m i na l  o f  t h e  re l ay 

A c t ivat i o n  of t h e  r e l ay 
! casse t t e  tape to s t a rt r u n n i n g )  

--:rt= 1 msec,  m i n  --�t 
D e a c t 1 v a t i o n  of t h e  re l ay 
( casse t t e  t a pe t o  s t o p )  

n.__ _ _____.n __ 

Casse t te ope r at ion O N / O F F  c o n t r ol must  be p rope rly executed when the above signals are observed 
during the e x e cu tion of  p ro gram . 

24 
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