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MODEL

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

1. SPECIFICATIONS

1} Switch layout

OW BATTERY REMOTE PRINT POWER

Yo on ON VD
i) O OFF OFF@ OFF@

2) Functions
@ Printer function
Program contents is printed with the LIST command and alphanumeric characters are printed
with the PRINT command during program execution.
® Cassette interfacing function :
As the reproduction signal is received from the cassette tape recorder, the cassette interface
idenﬁfieé “0" and “1” of the data and convert it into corresponding phase signal.
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3) Power supply

Driven by the Ni-Cd battery power which consists of 4X type AA batteries (UBATZ2064CCZZ),
and recharged by the recharger EA11E.

o Battery life:
Recharging time:

Low battery indicator:

Power consumption:

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 level the printer action is impeded.
(Note that the printer won’t start operation when the Ni-Cd battery
is in low level, even though the power is turned on after connecting
the AC adaptor.)

4.8V, 1.84W

M-150 dot printer (KI-OB0054CCZZ)

16 digits

5 x 7 dot matrix

About 1 line/second

45mm(W) x 25mm(OD), max. ordinary paper
Cartridge ribbon (EA-800R)

About 10,000 lines

Power line from — g |

the AC adapter

T Red plug
Black plug



2. BLOCK DIAGRAM
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2-1. LSl signal descriptions
2-1-1. SCAa3174 (CPU)

Pin No. |Signal Name | In/Out Signal Description
1 Fo4 Out CMT Loading signal (4KHz pulse)
Normally low
During LOAD: W < 4kHz pulse
2 FO3 Out 1K RAM Output Disable (OD) signal
Normally high
During PRINT: FEHETTTTTTTT
3 FO2 Out PCU Chip Select (CS) signal
Normally low
During PRINT: ] I I l _l l _' L__I L
4 FOl Out RAM Chip Enable (CE2) signal
Normally low ~ —<—— RAMdatain access
During PRINT:
8 XIN In Basic clock (256KHz)
12 R/W Out PCU, RAM Read/Write signal
Normally high
During PRINT: = = o o
13 DI04 In/Out Data bus signal
14 DIO3
15 D102 « Data in access
16 DIO! U'U'U'L
17 B0O8 Out Address bus signal (with which data reading or writing address
8 ( < is specified)
24 BO1 Out H ” ” “ ” I
25 HA Out Clock pulse (2KHz) on which the load signal is carried on
during LOAD.
39 S16 Out PCU Output Disable (OD) signal, option I/O Busy signal
Low print data is in transfer
During PRINT: -
42 S13 Out Lamp on signal
High while the lamp is not on
43 Si2 Out Control signal for the loading signal from CMT (loading signal)

becomes valid when high)
Normally low
High during CMT LOAD




Pin No. | Signal Name | In/Out Signal Description
44 St Out Remote CK signal (common signal to the remote on/off
switch) - =
45 S10 Out HA signal control Seadingios e
. During CMT LOAD: /—_-:—--————— Loading of signal 0"
¥
46 S9 Out Remote Off signal
T~ Ending of CMT action
47 S8 Out Remote On signal
" “¥=—_Beginning of CMT action
48 S7 Out PCU ACL signal T__ ACL
49 S6 Out Low battery check signal
Normally: -
During PRINT: _~ "~~~
53 52 Out 24-digit strobe signal
Low signal, turning temporarily high at power on.
[; 4 i % 51 J «
55 K1 In Option 1/O control signal g~ High when printer
Normally low _ i CPU is.in action
During PRINT: I \ i
56 K3 In Low battery and 24-digit check signal
Normally: ~ -
During PRINT: -~ -- -« -~
57 K4 In Remote CSAVE signal
Checks read in the CMT
Normally low
Turns high upon CMT LOAD
S8 K5 In Data signal from the main CPU
Normally high 2
During PRINT and CMT LOAD: l |<""" Lt s el
data
59 K6 In Remote ACK signal, representing the remote SW state

Lew when remote switch is on.
When remote switch if off:
High when without CMT remote at CMT in action




3. PRINTING

Printing data is supplied to KS of the printer CPU (P-CPU) from S15 of the main CPU as data signal.
The CPU converts the signal and transfers to the RAM (which functions as the data accessing buffer)
through the data bus, DIO1~DIO4 on the basis of the address shown by address bus (BO1~B08). As
the PCU receives the data, it is converted into H1~H4 via the CG in the PCU so as to actuate the
printer solenoids. At this point, FOl (RAM Chip Enable), FO2 (PCU Chip Select), FO3 (RAM Output
Disable), and R/W (RAM PCU Read/Write) are generated to operate the RAM and the PCU.

3-1. Printer action
Printer action takes place when the OD of the PCU is in high level.
Printout contents is supplied to the PCU via the data bus (DIO1~DI04) and converted into the
instruction code in the PCU, to be fed to the character generator through the print buffer. At the
samie time, the motor drive signal IDF is generated by the PC within the PCU to drive the motor.
As the motor is driven, the timing pulse T is generated from the printer. When the 63rd T is counted
by the PCU, the reset signal is then set as the printer start signal R1I, and the timing signal T1, at
the time of R1 detection, is then set as the dot position reference signal for each print cycle.
When the T1 is detected, the ON pulse P1 is generated by the H1 signal in synchronization with
the T1 and actuates the print solenoid A to print the uppermost dot on the left column of the 16th
digit (A16-1-1 position). When the dot was omitted on the *“A16-1-1 position”, generation of the
ON prlse Pl 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
generated from the H2 signal, so as to print the “*B12-1-1 position. 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 ““C8-1-1 position”. During the T4 to TS5 period, the print solenoid D is actuated by the ON
pulse P4, which is generated by the H4 signal, so as to print the D4-1-1 position”. As a series of
above operations are repeated until the print solenoid D is actuated by the ON pulse P92 during
the T92 to T93 period, the dot on the “D1-1-5 position’ is printed to complete printing for an
upper line. During the T93 to T9S period, one dot of space is taken for the righthand column of
the character (13th, 9th, Sth, 1st) assumed by each solenoid. At the same time the print head is
returning during the T93 to T168 period, the paper is automatically advanced by a single line.
However, the signals, H1 thru H4, are not generated during the T93 to T168 period. During the
T169 to T170 period, the dot on the ‘“A16-2-1 position (second dot line)” is printed by the ON
pulse P169, which is generated by the H1 signal. As the above procedures are continued repeatediy,
printing is done for all 7 dot lines. When the ““D1-7-5 position (7th dot line)” is printed during
the T1100 to T1101 period by the solenoid D activated by the ON pulse P1104, generated by the
H4 signal, it terminates the 7 x 5 matrix printing for 16 digits of characters.
Finally, line spacing is done for 3 dot 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 D-4-1-1 D-1-1-5
SOLENOID B [ D
| T N e
coun A8 B M mLe u SR
P9 " * pecet-pesey- o0
PRINT IR Al mT‘.r,%T
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ONTIME p 1 Il tlpt @ J1 1, ol |
| l( 1b 5 I i ‘
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N\ || 2 | |
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e PCU BLOCK DIAGRAM
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e Print Time Chart
7 Continuous print —_—
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Motor drive sign! — " Appio 100 i > !
| ORI R2 R7 I Rs ®Y RI0 &1
R detector j = ’ a {4
output signal
T detector —AWWIWAWW ] S .
output signal Tiio4
Timing signal T £ é
, S ——
Peint — 1 bie o pod 2nddotline Lo g h'“ dotline §_ | 4 Hosoep—
. st dot hine ' |
| == == t'_ '_l - r"'"'—T -1 =" - —-
Paper feed —_— T = i Logy I L Ly [ I S e
Ribbon feed . )
Print cycle R
EXPCUNDING FOR SCALE ‘
R1 RZ
R detector signal
T63 T1 , T2 B 49 T73 _o_Te2 '}'1';‘7 T139 '11168 _
H FRHIT R
s LA T [ | L l
lPr P17 P" o
Print solenoid A .:L'n t— l L !] r r l ! ! {LL} UL
ON pulse P (HI) P2P6 P18 P2%
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3-2. Motor drive circuit

BRAKE o._,.,w.._l.K

<

1DF
O
(PCU)

-6V

As TR1 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.

In 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 turns to the same level 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. CASSETTE ACTIONS

4-1. Recording

4-1-1. Recording format

5 16/ 7(1 2 (1} 2 j1} ---- 2 117 4 2 J1f e 1|3

80 steps

Contents of program or reserve program

Program or reserve program recording format

o
[es
-3
—
Nl
—
S}
—
@
-

9 111 9 |1/3

Data recording format

i0



: Check-sum code (at each 8 step or one data memory)

: 8 steps of program or reserve program

: End of record code .

: Appears after each 80 steps and recorded with “1”’. And next 80 steps to be recorded are
prepared in the input buffer.

5: Emits ““1”’ 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.

: Code representing program or reserve program.

: File name

: Code representing data memory.

9: One section of data memory

L N -

o 3 o

4-1-2. Structure of file name
A file name consists of 8 steps. File names, “PROGRAM” and “DATA” are taken up for example.

PROGRAM: LM | AR JGJ]oO R P [Fou]
Code: ll)'stl5[2.617'51135}2:510:615111
‘DATA’: {OOHiO()H]OOHl A I T | A [ D lFfSH]
Code: l

[oiofoioJotolris]ais]1is]alis[5}F]

If the file name ends before 7, the remaining steps will be filled up with *“00y"’. The code “F5y”
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 same manner as in the file name.

Ex: BOOK
‘BOOK’: [oou]oon[oou] K [ 0 | o [ B [ron]
Code: [02()[()%0‘02()[8%511:;5lyéglzég%BE}‘!

Numerical variable: l

< e

[

S—T . Y LS L

g x > a X &

s »

“fu : g T a

- v x 0

B2 g 8 g

2 g ] S 3

=) o >B .

Z3 23 o -5 o]

QB 0 b 3 =

33 w 3 ®

Qo B 5 3 x

] g 5 = 9

=y ~* by [ Q

3 . 2

5 © 5

. 2 =
kel

8 ¥

Ex: m=3.141592654 - a

[oio]ais]eialois]1iaf1i3]0i0]0
~123 x 10" = --1.23 x 10"

<
S

[oioJoiofoiofoiofois]2i1]8
0.0789 =7.89 x 107

[av]

o

<
S

[ofofotofoiofoiofotofois]7is]o}9]

11



Effective digits for numeric is 10 digits (shown by Xy). One unit of numerical variable consists of
X, XN, Xg, X, and Xg. (See figure above.)

Sign for the numeric value is represented by Xg; ‘0" is stored for a plus sign and **8” for a minus
sign. Exponent of numerical value is stored in X and its sign is represented by Xg. Two digits
are reserved for X. Numerical value is stored in a form of exponential. When the absolute value of
the numeric is smaller than 1, number deduced by 100 is stored in Xg and X.

4-1-4. Recording of program

Program line number requires two steps of program memory.

Ex: Line number 1: E' 0] 011
Line number 12: E1O0] 11 2
Line number 123: Ev1| 23

As shown in above, the first bit in the leading one byte is “E” all the time.

For an example, when the program described below is stored into the computer, it will be stored in
the program memory as illustrated further below.

10 INPUT A,B
20 C=y" (A¥A+B¥B)
30 PRINT C

40 END

1 O INPUT] A 5 I'i_ ~_I*l_\ITEi_“ 2___ _Oﬂ_ Rl _C o _=__,_ﬁ___ | ____4'__*_ LA
ETo]1 o[z sli]1iB]5 2]0 0|Ej0l2i0[513]8 4]1iA[3i0]511]3:7][5}1
+ | B | x| B | ) |ENTER 3 | 0 JPRINT| C |ENTER| 4 | 0 |END ENTER] ___|

3ol 5i2] 807 [512[311]0:0|E10]310]|C1][5:3|0i0|E}0)4}0|{D{4(0i0] !

~ : : ! : i : : : ! : ! 1 :

L : L L ) I ! ! I | ) | L i )

‘ : : i E 3 5 ! : | i : : : i 3

: i ¢ ' H ! : : i h ) ] i ' :

] ! : ] 1 : J, L All : L l ] 1 1

Check-sum code

£ M| A RIG|O LR P [Fsu| s | 1 | O [meur] A , | B
[ 8io|Dis|1is]2ie|7i5[Fis 2i6]0ie]siF|7i3[Ei0][1i0|ci2[si1]1B]5 2
Check-sum code Check sum code
mied 2 [ 4 Jo]cCc [ =]v [ cJalx]al~|+]8B]x]8_
010]EI0[4i7]2!0]5:3|314]11A[310]5'1]3:7]511]|7iC|3!5[5!2|8!7]5}2

When this program is recoded by “CSAVE ‘PROGRAM’, it will be recorded in the following
sequence. The file name is recorded in the reverse sequence and the recording sequence of one byte
in the file name is done from the lower 4 bit. And, differs from the program indicating code,
program step or check sum code.

12



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 reserve program will be as follows:

FIATBIO[ETI AT BN U T T

SHIFT A] RUN |SHIFT A| SIN A
" ]
L

Such a reservecode like “SHIFT Z” and ““SHIFT A’ shares one byte of area.

4-1-6. File name and data name recording
Shown in the following is the recording direction of a file name and data memory.

File name PROGRAM> | M | A [ R | 6 | o | ® | P [rsu]
| RILE

«——0 |Di5|1i5(|2i6|7i5|Fi5]|2 6|5 F
. 1 ) ) 1

Character variable ‘BOOK’ I()On 0OO0u| O0H| K 0 l O B FSE_J

a———- |0:0|0:0]|0i0|BI5|Fis|Fi5|2!5|5IF
A 1 ] X 1} A i} 1

Numerical variable = =
qufn,e]“ié(:::l e loo{4s |62]95]14]13[00]00]

W
[

- _“;_-
[

i~ _C::..-
<

- .(;_-
<

0lais|6r2]os

e 0

4-1-7. Recording of one byte
Program, reserve program, and check-sum code, and the code representing the program or reserve
program, the code 8Fy; representing the data memory, and the end of record code FOy is contained
in one byte shown below.

T T ] 8 " '
S S7!S6 155154 1S3,52,S11S0
i 1 1 L A i
\ I\ /
Su SL
Upper four bits Lower four bits

On the other hand, file name and one unit of data memory is contained in one byte shown below.

i b [ i ' ] I T
<4——— | SUSH|SLISH|SL! SH|SLISH|SL,SH|SLISH[SLSH|SL,SH
L i A J. J. 1 I 1

Recorded direction /_J
. [} i [l 1 i . T .
‘ S S7!S6,S51S41S3,52151 ;S0
il 1 L 1 ] L
\ /\ ]
SL SH

And one byte of information S is recorded in the following format.

About 9.5ms
*{sth *Fst!o- 3 - _,{ #111.1ms IQ_
ol T 1 |2 A BT 7
g l : : ] ‘g NP IR g3 5 ]
~ g 2 A -7
é 54;55,5():5. = : 50:51:52:5, N :
/ - : H \ - - ' : i -
i L 1 i 1 !
IL" One byte ;Jl »Next one byte

13



4-1-8. Recording signal

When the contents of the start bit and data are “0”, four 2KHz pulses are recorded within 2msec.
When the data bit is “1”, eight 4KHz pulses are recorded within 2msec. -
Shown below is an example when the contents of S (1 byte) is ““01010110”.

U U AT

om—b'ﬁ‘Starxb-t* S4 »* S5 —-r-t— S6 —w*o— ST ~=*A——St0pbit
Stop bi

) uon (!17\ uon

WWMMMMWWMM

Stop bit Smrtbt‘* o ‘i‘ S3 ‘f’—Sxopb:t

U “1” D ‘07

4-1-9. Recording signal generation circuit

> [ 4" (To cassette interface)

%

S15

NI IR S

§

[llustrated in the preceding page are the recording signal generation circuit and its timing chart.
Puise HA (2KHz) is amplified.

When the recording signal is ““1”’, the S15 is turned low, so as to deliver the F4 (4KHz pulse). When
the recording signal *‘0”, the S15 is turned high, so as to prohibit F4.



4-2. Loading

On the contrary, loading is done by supplying cassette output to K5 of P-CPU via the amplifier, and

this signal is converted into loading signal by the P-CPU.

4-2-1. Loading signal (Ki5) generation circuit

F04 J
(From P-CPU)

% ARA

CMT
LOADING
(KI5)

To PC-1211

REMOTO(514)

7—-——-—-—-— %‘___.__ CMT RECORDING
(F4" ) ,

VGG .
(From PC-1211)

When loading is done:

HA

| 1,

B

UL L L Ui
| E

" ” L " 0 "
! F

!

ML ke |

Same as in recording, the signal S10 is turned low for the bit ““1’”, so as to output F04 (4KHz).
For the bit “07, the signal S10 is turned high, so as to output HA (2KHz). The point B, however,
is low during loading. In otherwise condition, the point B is turned high so as to prohibit cutput

completely off,

16



5. LOW BATTERY DETECT CIRCUIT

GND
é 4700
—_"E:lKQ
! K3
% £ 23BLL 01
| S6
V66— TC 4011

Low battery check

50 M Tl
ST N I B

ILED not to flicker

K3
~~LED to flicker

The normally low signal S6 goes high and causes the TC4049 output low, when the low battery
condition is being checked. If K3 is low at this point, it comprises the low battery condition. When
low battery is detected at power on, it causes the lamp to flicker.

Low battery circuit adjustment
1) Turn the VR fully clockwise.

2) Apply 4.20+0.05V between GND and VB.
3) In four seconds later upon turning on the power switch, turn the VR and stop it at the point th

the LED starts flickering.

4) Bring the voltage between GIND and VB to 4.4V, turn the power switch from off to on, then
make sure that the LED does not flicker.

6. CHECK PROGRAM

6-1. Check Program (FIN) List

VFEINY

5: YAV :FOR Q=1TO5
10:PRINT VTV;VTTV

20:PRINT VTTTTTV

40:NEXT Q

50:FOR W=1TO 5

80:PRINT VggggsgV
90 :NEXT W:END

100:VBY:A(160)=100

30:PRINT TTTTTTTT ;3 TTTTTTTT

60:PRINT V888888V ;Vggg8Y ;Vgggy ; VggVy ; VgV

70:PRINT Vg8888888VY;V88888888Y

110:PRINT #VYDATARAMVY;A(160):END
120:VCVY:INPUT #VDATARAMVY ;X
130:Z=%X4Y:I1F Z=111END

140:PAUSE VERROR!IY :GOTO 140

;s VITTVY 5 VTTTTVY; VITTTTTV

s VITTTTTTTV; VTTTTV

;Vggggsgy;VvVggggsYy

JACL61)=11
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6-3. Check Program (L.ST) List
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1o fk Akt ok kPRINT
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111 : %ok fkkkxk DEBUG* %

222 :ABCDEFGHI JKLABCDEFGHI1 JKL
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ABCDEFGHI JKLABCDEFGHI JKL
ABCD

999 : SIN < >TAN >=




6-4. LS List Uperation
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e SIS
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i B
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e
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DEFGHTI JKL

(Temporary halt until 222 lines are
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+
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A BC
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A B C
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0|00 0
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Disconnect PC-1211 and CE-122.
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RSSISTENCIA TECHICA/DIVISAD TECHICA DE SERVIGOS

Titulo: . i I
ALTERA (:\O D CODICOS DI COMDONENTE

Abaixc relac referida calculadora gue

solreram as

Do PARA:

NO - PARTS COD@ NO -~ PARTS CODZ

I - GCABA2315CCZZ 1L ~  CCABA23I5CCNL
36 - CCADB2296CC0O2 30 -~  CCABL239 f“,‘., 02
3~ HDECALTO5CCZA 3 ~  JDECALBLECCNL
6 - 076CCZ72 5) ~  LCHSS 109 3CCas
9 - LANGT1334CC77%2 9 N
12 - 12 -
- ~  VHITCADLGOTIDRY




Data:l 05,82 Folha: Ll

70y

yaEora

~}

NeO 2 Prothemnr

TMPRES

Modelo:
122

Titulo: DI COME ONENTES
Abaixo relacionamos os cddigos da Unidade Twpressora da PC-1211
que ora sofreram as seguintes alteragoes.
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