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PREFACE

This manual is the guide for service after sales with the main purpose of quality perform-
ance of the Canola Pocketronic and is also useful for marketing promotion as well as repair
service.

Pocketronic, utilizing the LSI’s with a newly developed print-out system, is the world’s
smallest, cordless electronic calculator which has destroyed the image of the desktop size.

Due to the epochal print-out system together with the LSI’s, the Pocketronic was devel-
oped with the viewpoint of miniaturizing the desktop calculator, so that anyone may
personally use it whether at home or travelling.

Since one LSI is equivalent to one printed card unit, it is impossible to check or repair
part by part as in the former Canola series; thus, the servicing method is greatly different.

Basic System & Principles of the Pocketronic is vastly different to any of the other Canola
series; thus, the contents should be mastered, while the proper servicing should be done by
using the Pocketronic Checker and referring to How to Repair of this manual.

When parts are needed, it is important to order them to the following address by referring
to the diagrams in How to Repair and Parts Catalog.

Canon Inc.

Service Parts Dept.

30-2, Shimomaruko 3-chome,
Ohta-ku, Tokyo, 144, Japan

Unless there is need of a revised edition due to any major amendment information will be
sent as a Service Manual Report.

Any comments and querries about this service manual would be greatly appreciated
by us.

Canon Inc.

Business Machines Service Dept.
9-9, Ginza, 5-chome,

Chuo-ku, Tokyo, 104, Japan
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GENERAL OUTLINE

This service manual consists of four parts: Pocketronic, Hi-speed Battery Charger 20A,
Battery Charger 10A and Pocketronic Checker.

Pocketronic

1. General

Specifications and proper manual calculation operations are described which
should be memorized to understand the software of the Pocketronic.

2. System
The general description of the operation system and structure of each component
are given.
3. Basic Circuit
MOS (metal oxide semiconductor) principle is fully explained to understand the
basic circuit of the shift registers.
4. Operation Principle
The operation procedures by means of a flow chart explain the different opera-
tions in relationship with the timing for the various calculations.
5.  Operation Procedure
The actual operation of the components of the circuits which are based on
Operation Principle are described in detail in relationship to the operation of LSI’s
and thermal head.
6. How to Repair

Operation check program, trouble-shooting and repairing necessary for actual
service are described.

Canon Hi-speed Battery Charger 20A
Principle of quick charging and service tips for charger 20A are described.

Canon Battery Charger 10A

Specification and circuit of charger 10A are given.

Pocketronic Checker
How to check the thermal head and LSI are explained.
Logic & Timing Chart

This section consists of various waveforms and logic diagrams of the Pocketronic
circuits.

Parts Catalog

Exploded view of assembly units with key numbers. When parts are ordered, it is
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camen Dprketronic

important to write the complete part’s nomenclature and its serial number.

Service Manual Report

Reports of any modification which should be known by all service personnels and
agencies will be issued and forwarded as soon as published.

It is important to keep them, so they should be filed in this section for future
reference.

© CANON INC.
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Important Points when using Pocketronic

Following are some items to be remembered about the usage of the Pocketronic and its

battery charger.

1.  Precautions for Users

1)

2)

3)

Never leave the POWER switch ON when not in use, unless it is connected to Hi-
speed Charger 20A.

Be certain the thermal print tape is inserted in properly.

i)  If the cassette is not fully inserted, then the tape does not make contact with
the thermal head so there is no print out.

ii) If the cassette is pushed in too hard, the tape movement is not smoothly

carried out with an overlapping of the print-out characters.

Be sure that the Pocketronic is only used under its specification.

2. Hi-speed Battery Charger 20A

1)

If the Pocketronic has been left unused for one month or more, whether the
POWER switch is ON or OFF except when connected to the Hi-speed Charger 20A,
then charge the battery for approx. 12 ~ 18 hours. Even though POWER switch
is OFF and has not been in use for one month or so, capacity drops to approx.
70% of its nominal capacity.

If the Hi-speed Charger 20A is connected to the Pocketronic, in approx. 2 ~ 3
minutes it is ready for calculation operations; but if disconnected after such a short
charging time, then it will not carry out the calculation due to a lack of charge.

The Pocketronic is usually operated with it being connected to the charger 20A and
it may be connected for any length of time.

If fully charged, the Pocketronic battery will last for over 3 hours of continuous
operation of a 12 digit +12 digit calculation per minute.

Pocketronic can only be charged by either the Hi-speed Battery Charger 20A or
Battery Charger 10A, and these chargers cannot be used to charge any other
products.

© CANON INC.
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6) Battery lifetime is determined by the number of repetitive charge discharge cycles,
and in the Pocketronic, it is more than 500 cycles; but, the lifetime can be pro-
longed by operating the calculator while it is connected to the Hi-speed Charger
20A.

Battery Charger 10A

1)  Never operate the Pocketronic while it is connected with this charger.

2) Normal charging time is 14 ~ 20 hours, and never charge it for more than 20
hours because this charger is not provided with an overcharging prevention circuit.

3) Only use this charger at its specified voltage, because it has no voltage selector
switch.

Operational

1) When the power is switched on, the Pocketronic may print out random numerals,
symbol or nothing at all, depending on the operational state of the calculator at that
time.

2)  Press [c] before starting any calculation.

3) Print-out becomes vague as the voltage decreases. When the voltage drops below a
certain point, the thermal tape stops feeding, and in some cases, nothing is printed
out or miscalculation are made even though the tape transport is normal. In such

cases, charge the battery.

4)  Always follow the operating check sheet when making sure for proper calculation of
the Pocketronic.

5) Know what types of calculations can be accomplished on the Pocketronic so as to
give a definite reply to any questions.

6) Never make an entry until the print-out has ended, because even though the Pocket-
ronic makes the correct calculation, the entry is not printed out.

7) When a double entry is made, the logic sum is printed out.
8) Be sure to charge the battery first whenever a sympton of a malfunction is detected.

9)  Always follow the proper remedial steps of “How to Repair”.

© CANON INC.
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1. General
1.1 Introduction

Canon “Pocketronic” is the smallest electronic desk-top calculator in the world,
which employs the world’s first thermosensitive printing system with built-in batteries.
This miniaturized and lightweight machine with a 12-digit printing system is very
convenient at a conference, convention in a large hall, auditorium, in the open-air or
while travelling in a car, train, plane — works anywhere, anytime -- needs no cord
connection.

The circuit consists of three LSI’s (large scale integration) which guarantee high
reliability and stability. Its cassette type printing paper can be replaced simply by
one-touch operation, and the printed letters, composed of 4 columns and 5 rows, are

quite legible.

1.2 Appearance

Fig. 1-1 Appearance

© CANON INC.
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1.3 Keyboard Arrangement

Fig. 1-2 Keyboard Arrangement

Clear key: Clears register and control circuits.

or ear entry key: ears buffer register.

(e Cl y key Cl buff gi

& Multiplication set key: For ‘mL'llti[.Jlication and division.  Constant
Divis Lews multiplication or division can be done by

= tvision set key: pressing a variable and (5] key.

= Subtraction key: For addition and subtraction. Repeat addi-

Addition key: tion or subtraction possible.

Total & equal key: Prints-out calculated result.

For registration.

=
B Decimal point key: l
(0J~(8) Numeral key:

© CANON INC.
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1.4 Specification

1.4-1 General Specifications

Model: Miniaturized electronic printing desk-top calculator.
Printing System: Thermosensitive printing system.

Entry: Successive printing

Result: Automatic printing
Print-out Digits: 15 digits max. ( 8-digit integer and 4-digit fraction

with 1 digit for decimal point, sign, and symbol)
Basic Operation: Addition, subtraction, multiplication, and division.

Decimal Point: Fixed decimal point 4-digit fraction with conse-
cutive fractions being dropped off.

Binary Code: 8-4-2-1 code
Clock Frequency: 30~60 KHz
Register Capacity: Buffer Register 1 word
Accumulator 2words (1 word = 13 digits)
Calculation Capacity: Operation Result
Addition & Subtraction: 12 + 12 12 Digits
Multiplication: 12 x 12 12 Digits
Division: 12 + 12 12 Digits
Calculation Speed: 2 seconds max. (Includes printing time)
Types of Calculations: Addition, subtraction, multiplication, and division

Chain multiplication and division
Constant multiplication and division
Square and power calculation

Repeat addition and subtraction

Mixed calculation and applied calculation

Negative Number: True value indicated with minus symbol
Circuit Elements: Three LSI’s  Control Chip (TMC1730)

Data Chip (TMC1731)
Timing Chip (TMC1732)

Transistors and diodes

© CANON INC.
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Printing Paper: Thermosensitive Printing Paper
(cassette type, 6mm width x 80m length)

Thermal Print Head: 5 x 4 dots (heater element)

Other Functions:

Overflow:
Registration
When 9 or more integer digits or 5 or more fractions are registered, follow-
ing registration stops automatically.

Cleared by pressing (e or [c] .

Result Overflow:
Automatically clears with “C” printed. When the number of integer digits
of calculated result becomes more than 9 digits, it automatically clears
with the printing of “C” symbol.
* When the number of fractional digits of the result is more than 4
digits, the following fractions are dropped off.

Printed Letters:

0,1,2,3,4,5,6,7,8,9, = (Decimal point), +, —, x,+, =, C, E
Indicator window has a 1.3 x magnification to make easier reading.
Integer section has 0 suppressor.

Printing Space: 1—letter space after printing an order
2—letter space after printing result

DC Power Voltage:
VH: (—16.0V): For driving thermal head and solenoid
VpD: (—7.5V): For LSI cards

1.4-2 Working Conditions

Allowable Voltage —15.0V ~19V in output voltage of battery unit
Fluctuation Range: (NR-AA x 6, NR-2/3AA x 7,13 pcs.)

Ambient Temperature 0~+40°C

Range:

Compensation for Automatically controls the printing time to mini-
Variable Temperature: mize variation of printing darkness due to temper-

ature change.

© CANON INC.
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Ambient Humidity:

Power Consumption:

1.4-3 Structure
Dimensions:
Weight:

Battery:

Charger:

© CANON INC.
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Below 90%

1w

101mm (W) X 208mm (D) x 49mm (H)

820g (cassette 60g)

Built-in NiCd batteries

Continuous operation approximately 3 hours after
a rapid charge of 3~ 5 hours using Canon Hi-Speed
Battery Charger 20A.

Rapid charging system (3 ~ 5 hours)
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1.5 Calculating Operations

1.6-1 Addition and Subtraction
Example 1-1 2+3+8+7=20
Operation  2JHEHEHEDHE
Print Bt Zt £+ TH oz EOL.0000
Example 1-2 —2.34 + 3456 — 8 = —6.884
Operation  (2HEBAEHEHWEE HEHE
Print Z.Zlh- Z.HEEH E- Z-6.3ELO
1.5-2 Repeat Addition and Subtraction
Example 1-3 2+2+6 -8-8-8=-14
Operation EHBEBEEEEE
Print Tt ot B+ E- - - Z-ib, 0000
1.5-3 Multiplication and Chain Multiplication
Example 1-4 2x 4=28
Operation 2xEE
Print Er bz £,0000
Example 1-5 2.3 x (—4.5) x 8 = —-82.8
If there is a minus value in the middle of a chain calculation, omit the minus
sign in the calculation operation and manually enter it in the final result or enter
the minus sign after the first numeric as shown in following examples, then it will
be printed out in the final result;
(a) Operation  [RJHEIXEEHEEXE)E
Print EeZw WoEz 103500 = 5= EE.E000
(b) Operation EHERIFX@EEEXEE
Print Zefi= ¥ WeE=-{0.3E00 & Sz-F2,3000

© CANON INC.
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1.5-4 Division and Chain Division

0.3333

[SN]
Il

Example 1-6 1+

()
i)

Operation =

Print

Example 1-7 56.7 + (=7) + 3=-2.7

Chain division is done in the same procedure as in chain multiplication by
taking into consideration the signs of the numerics.

Operation 60D ==EE

Print CE,75 7= ®.i000 2

- e e e =
= S LI

Operation EEHDEREEEEIE

1.56-5  Constant Multiplication and Division

Example 1-8 2 x 3.14 = 6.28
4 x 3.14 = 12.56
5 x 3.14 = 15.70

Operation BHNEOXx2EEE6EE

Print

n
11}
(=S
1

cilbx Ez BLEE00 4z 1ELEEOOD Ca TG

Example 1-9 1=+ 3 = 0.3333
2+ 3 = 0.6666
4+ 3 = 1.3333

Operation UEHBEREBE

Print 45 T - =

& - B

i
il

(=5
"

(11
111
e
i

2T LEEERE

1.5-6  Mixed Calculation
Example 1-10 1x2+3=25

Operation OX2E=EHEHE

Print

1e 22 2.0000 + 24 = E.0000

© CANON INC.
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1.5-7 Square and Power Calculation
Example 1-12  123% = 15129

Operation WEEXE

Print 123 = 1ELE9,0000

Example 1-13 2" =

Print

- - T, - AR
ou o= ] B

Operation EXEEEE
ks

"
-
1
[y
Dyl
)
D}
D}
Daa
D}
1]
(11}
it
-
Lo,
ol
ol
et

2" _
Example 1-14 24 =

Operation (2 E}E]‘ (=

Print =u o= L. 0G00 o= 1B G QOG00 %=

T
i
T
-
o

=

o

-
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2. Outline of the system

The system greatly differs from those of the former Canola IC series, because of a
more simplified system where the operation is mostly done by three LSI’s which receive
the input signals from the keyboard and its output signals are fed to the thermal head to
print out the calculated result. These LSI’s are virtually treated as an individual “Black
Box™. However, it is necessary to understand the internal structure and system.

Hardware of Pocketronic can be divided into the following blocks;

l) l ________ 1
KEY PAENCODER |
@} |
1 |
________________________________ . |
] |
} DATA CHIP ] BR (13 Digit) - 4 1R | I
| |
| |
! i
' X DE— .. .. \_ @ |
| ADD § .t (A (12 Digits) LA (13 Digits) |
| Y (1Digit) :
I
! o SR
et ——— e T 7
I : Fuyp FMPRFNFs FpFe 4 Fc3FeaFcy : :
| ! @ | C-G (| TH
PR (1a) : ) CONTROL CIRGUITS = [ cnaracer (== Thermal
| | (POINT Register) ; CONTROL CHIP | generator || | head
|
: e o | 01
Lo - [ () —— N —— R ;
I |
Automatic so I BC DC SOT TX ——ﬁ PC :
F DIGIT = —=1 ¢
C:]q:zrgrcl—e‘m o —:> (BIT Counter) ( Canter) (SCT Counter) (TX Counter) (PC Counter) l'
L ________TMING CHIP —J
Fig. 2-1 Block Diagram of Pocketronic
1 Key signal 7  DIGIT signal
2 Encoded key signal 8  SCT signal
3 Print-out signal 9  PCsignal
4 CA signal 10 Control signal for Timing & Data chips
5 PR signal 11 Timing signal
6  BIT signal

© CANON INC.
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i)  Keyboard

ii)  Data Chip; Composed of key encoder, indication register (IR) for
registration & print-out, buffer register (BR), accumulator
(ACC), adder (ADD) & the data matrix, etc.

BR: Composed of 52-bit shift register and used for the same
purpose as in former models.
Registered data in IR enters BR through gate BR—IN, and
since it is a static shift register, the data can be transferred
the required number of bits or stopped by controlling the
emitting time of the shift pulse.

ACC: Composed of an upper (UA) & lower (LA) accumulator
which together have 101 bits and an adder (ADD).
Since the ADD circuit has 3 bits, then ACC has 104 bits,
or 26 digits.
Since 8-4-2-1 code is used, then direct subtraction system
can be used.
Registered data enters IR from the encoder, and is printed
out immediately. Then, the data stored in IR transfers
to BR with a left shift occurring every time an integer
registration is done.
In the registration of the fractional digits, PR—1 is carried
out instead of left shifting.
Addition and subtraction are carried out between UA &
BR, and the result is transferred to BR from UA.
Multiplication & division are carried out between UA-LA
& BR, and the calculated result is transferred to BR from
UA.

iii)  Timing Chip: Generates various timing pulses required for the calcula-
tion operation.

BC (Bit counter): 4—bit counter generating TBo ~ TB3

DC (Digit counter): 13—bit counter generating TDo ~ TD12

SCT (Sector counter): 2—bit counter generating SCTo & SCT1

TX (Step-down counter): 5—bit counter generating TXo ~ TX4

PC (Print counter): 10—bit counter generating Po ~ P9 which de-
termine the print-out timing.

PR (Point register): 13—bit register counting PRo ~PR12

The timing chip also includes a character generator, timing matrix and other
data circuits.

© CANON INC.



iv)  Control Chip: Consists of control circuit and various flip flops for the
calculation operation, and its ‘“Product” and “Sum of
Product” circuits are composed according to PLA system.
(Programmable Logic Array)

Pocketronic adopted shift registers & counters which differ from those of
the former Canola IC series where the data always circulates in the delay
line and registers; in Pocketronic system, during a preset time and only
under certain condition does the data circulate to complete certain calculation
functions, and when there is no functional operation it statically remains in
that position.

© CANON INC.
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3. BASIC CIRCUIT

3.1
3.2

3.3

3.4

3.5

3.6

3.7

3.8
3.9
3.10
3.11
3.12

CONTENTS
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3.

Basic Circuit

Pocketronic greatly differs from the conventional Canola IC series in structure and
operation system.

These differences are comparable to transition from transistorized machines to IC
machines.

Integrated circuit is an interconnected array of transistors, resistors, capacitors and
other elements integrated on a single silicon substrate, and can be treated as an independ-
ent block (Black Box) which is capable of performing at least one complete electronic
circuit function. This concept and scale has been advanced and expanded to LSI.

Generally, an IC has several tens to a few hundreds of elements integrated on a silicon
substrate of 1~ 3mm?, while the MSI (Medium Scale Integration) has from a hundred to
several hundred elements, and that of the LSI having an integration of about 100 ~ 200,
times that of the conventional IC’s.

In order to obtain such high integration, the structural and manufacturing process of
LSI greatly differs from that of IC, where LSI employs MOS’s (Metal Oxide Semicon-
ductor) whose characteristics will be explained in detail later.

Therefore, partial checking, change or replacement in the circuit becomes impossible,
and replacing a LSI corresponds to replacing a card unit in the conventional IC series.

Pocketronic has another distinguishing feature; the thermosensitive printing system
with a newly-developed thermal head. Unlike the printing system of EP 150, it is
of semiconductors and miniaturized, yet it provides legible printing. In EP 150, printing
is performed by discharging a voltage to break down the thin aluminum layer on the
printing paper and then the black layer appears at the point of a discharge.

In Pocketronic, the dots of the thermal head divided into 20 blocks generate an intense
heat instantaneously according to signals from the circuits; thus, a figure is printed on the
paper by heat. Therefore, printing is carried out very smoothly without noise and with
no risk of catching fire nor giving off an unpleasant smell.

The explanation of the basic circuit starts with the MOS and although this may seem
unnecessary, the LSI cannot be treated as respective independent circuits; thus, it is
useful to have as basic knowledge.

3.1 Features of MOS FET (MOS Field-Effect Transistor)

1) No electrical isolation is needed between each transistor or element. In the
bipolar type, the isolation is required between elements so that an area occupied
with elements becomes comparatively large, and its manufacturing process takes
much time.

© CANON INC. .
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Thus, the area on chip affects the scale of integration, yield, and cost. MOS
LSI needs no isolation and is economical.

2) MOS transistor is also used as load resistor, thus the area occupied with many
elements is minimized.

In the bipolar type, a high resistor of several ten thousand ohms is not applicable,
because large area is needed. In the MOS type, the area occupied on the chip is
minimized since it can be treated as a non-linear pure resistor by controlling
the gate voltage of MOS transistor.

3) MOS has a large noise margin and less power consumption. Unlike the bipolar
type, the channel current is not controlled by the flowing of a current into the
gate, but controlled by applying an electromagnetic field to the gate.

4). Input resistance is very high and about 10'° ohms, since the gate (input elec-
trode) is insulated from the silicon substrate with a silicon dioxide layer.

Also, since a capacitor is formed by the gate electrode and the substrate, then
it has several PF capacitance, and its impedance decreases in higher frequency
range. From the view point of subminiaturization (LSI), fan-out of over 25 can
be driven.

5) Large Voltage Swing is obtainable.

Since an amplitude of over 10V is obtained with its high impedance and vacuum
tube-like characteristics, so ON-OFF discrimination is very easy.

3.2 Principle of N Channel MOS IC

The MOS IC based fundamentally on MOS Field Effect Transistor is employed for
subminiaturizing IC’s to the ultimate limit accompanying scale-up of IC’s and increase
of reliability.

This has advantages in cost reduction and highly dense integration greater than an
IC using ordinary bipolar transistors. Now, the MOS transistor will be introduced
before detailing its principle and characteristics.

3.2-1 N-Channel Enhancement MOS Transistor

1)  Unlike the conventional bipolar transistor, surface conductivity of MOS transistor
is controlled by vertically applying an electronic field to the semiconductor
through a thin insulating layer of silicon dioxide. For the structural principle,
see Fig. 3-1 (a), (b), (c).

As shown in the Fig. 3-1 (a), the prototype structure is very simple with two
N-type regions on P-type silicon substrate insulated by a thin insulating layer of
silicon dioxide on which an electrode is provided.

© CANON INC.
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The two N-type regions are called “Source” and “Drain”. The electrode (center)
on the silicon dioxide layer is called “Gate”. This gate electrode and the P-region
beneath the dioxide layer serve as a capacitor (Cg ).

Source Gate

Drain

[

Gate electrode

Gate insulator
(Si02)
Conduction channel

{P type substrate

()

Fig. 3-1  Principle drawing of N channel MOS Transistor

When Vps is applied between the source and the drain, and connect the gate is
connected to the source as shown in Fig. 3-1 (b), nothing will occur in the silicon
substrate beneath the dioxide layer; but slight leakage current flows. Since the
substrate is P-type silicon, then normally, only the holes exist. However, when
VGs is applied between the gate and the source, hole movement is gradually
cancelled by induced electrons.

Further increase of the gate voltage produces N-type channel (See Fig. (c)) be-
tween the source and the drain due to electron conduction, and the current
starts flowing.

The MOS transistor with P-type silicon substrate and N-type conductive channel is
called “N channel MOS FET”, while one with N-type silicon substrate and P-type
conductive channelis called “P channel MOS FET”.

On the other hand, the concentration of electrons or holes beneath the insulating
layer varies according to the gate conditions, and the two types of transistors are
obtained from the operation characteristics as shown in Fig. 3-3.

© CANON INC.
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~1Ip
(mA)
Drain D
Depletion type ok
| | n tt
Gate . / ancement type
! V’t h -Vg= (V)
Source S
N channel P channel Ve=0
MOS MOS
Fig. 3-2 MOS Symbol Fig. 3-3 MOS Characteristics

(a) Depletion type (B) in which carriers are present in the channel with zero
bias.

(b) Enhancement type (A) in which the current does not flow when no gate
voltage is applied; but the current flows when forward bias is applied to the
gate.

3.2-2 P-channel Enhancement Type MOS Transistor

Conduction
channel

Fig. 3-4 Principle drawing of P-channel MOS Transistor

P-channel type represents characteristics entirely opposite to those of N-
channel type. When a negative gate voltage is applied, the channel is induced and
only the channel beneath the gate electrode becomes a conductive region. The
characteristics of the P-channel MOS transistor are the same as in the N-channel
type, but the polarity of the applied voltage is opposite.

© CANON INC.
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/
Unsaturated/
Ip |region /

/

Saturated region
Vo1

SS

Deep

I

Fig. 3-5 MOS Transistor Characteristics

The unsaturated and saturated regions in Fig. 3-5 depend on the following
relation between VD and VaG.

Unsaturated region: IVp| <|VG| — [Veh|
Saturated region: VD >Vg| — IV en|

Employing these saturation characteristics, MOS transistor can be used as a
load resistor in the MOS inverter circuit.

Generally, in the manufacturing process, P-channel type becomes the enhance-
ment type and N-channel type the depletion type.

3.3 MOS LS! Basic Circuit (Positive Logic)

The shift register and R O M partially use negative logic in EP 150 according to the

.

relation with other circuits. However, in Pocketronic, only the positive logic is used;
but care must be taken in the definition of the signal levels because they differ from
that in the conventional positive logic.

3.3-1 Load MOS

Vec VoD

Fig. 3-6 Load MOS
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In MOS IC or LSI, MOS transistors can be used as load resistor; but in the
bipolar type, difused resistors must be used to the transistors, thus increasing the
area needed. This is the great difference in the characteristic between MOS and

bipolar types.

When the gate and drain in Fig. 3-6 are connected in common, the enhance-
ment mode of MOS always operates in a saturated area, because the saturation
condition of MOS is |[Vp|=|Ve — Vin]

where VD:  Drain voltage
VG:  Gate voltage
Vih:  Threshold voltage

Vbp
o)

l [ Load MOS
Q10N
': Q2

MOS Load characteristic

Ip

—"C OQutput

OFF
Q1 Input ’ Q1 Inverter
Von Vorr
Vbs )

(a) (b)
Fig. 3-7 Load Characteristics of MOS

Usually, an inverter of MOS IC or MOS LSI is connected to a MOS load
resistor which has such characteristics. This inverter circuit has the charac-
teristic of a momentary storage with the gate capacitance.

MOS gate input impedance has a very high capacitance since the gate is bonded
to the insulating layer on the substrate, and as shown in Fig. 3-8, information
can be stored for a considerably longer time by charging to the input capacitance.

Vbbp i OFF
- __l Switch S
Output [ 8§
s :__ b~ - Vi Gate voltage (V)
-L——o/o—T—T—] i T-Cg-rl
! AR S S U
Vi, ?* Yi ] .
] —_— tm
77»”’7 JUS— i Vin

(a) ®)

Fig. 3-8 Capacitor Memory of MOS transistor
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When the initial gate voltage is OV, then as soon as the switch S is turned on,
the input capacitor Cg is charged according to the input voltage Vin, then MOS
transistor turns ON. When turning off the switch S, the gate input terminal is
released, and if it is in the ideal state, there is no leak resistance, thus there is no
discharge; but actually there is a leak resistance of the gate (10° ~ 1019Q), there-
fore, Cg starts discharging through it. The time constant (7) is the product of the
input capacitor and leak resistor, then the decrement of the gate voltage VG can
be expressed by;

Ve —Vin exp (=%)
p

s‘
I

Cg-r!

Even though switch S is released, MOS transistor Q1 is still conducted and until
VG comes to the Qi’s threshold voltage Vih, it remains ON; but as soon as VG
becomes lower than Vih, it becomes OFF. The time required until the gate
voltage VG diminishes to Vth level can be called information storage time of
MOS transistor with the input capacitor. Utilizing this characteristic, a dynamic
shift register is constructed as described later.

3.4 Logic Circuit

Since LSI’s are partially used in EP 150, negative logic is employed for the LSI’s.
However, Pocketronic uses all LSI’s with positive logic; therefore, NOR, NAND &
other circuits in this series are the reverse to those in EP 150. In this positive logic,
the working voltage differs from those in the conventional IC circuits and LSI’s.

IC LSI
“1” level +5V oV
“0” level oV VDD

In IC’s the allowable voltage ranges are as follows;

Input voltage Output voltage
“0” Below 1V “1” Over 4.3V
“1” Over 2.2V “0” | Below 0.25V

In LSI, the signals from keyboard and the output voltage of MOS LSI are as follows;

“0” level between —5.2V ~ VGG

“0” level between 0~ —1.5V

© CANON INC.
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The operating voltages applied to LSI’s are as follows;

Rating Fluctuation range
VDD (Drain voltage) —7.5V —6.75~—8.5
VG G (Gate voltage) —14V + 10%

3.4-1 NOR Circuit (Positive Logic)

Each transistor is turned ON when the input signal becomes “0”. The output
signal is almost the same as VDD, and Q1, Q2 & Q3 are ON only when all input
signals are “0”, and the output signal becomes “1” (ground potential). If any
of the input signals is “1”, the corresponding transistor turns OFF with no drain
current flowing, causing the output to become “0” (VbD).

If only input A is “0” and B & C are “1”’, only Q1 is conducted while Q2 & Q3
are not conducted. Therefore, no drain current flows and the output is “0”.

V
pp A B c Q
0 0 0 1
—| 0 0 1 0
Output 0 1 0 0
j 0 1 1 0

A O——-I Q1
— 1 0 0 0
1 0 1 0

|

B o I Qo 1 1 0 0
1 1 1 0

e 0"—| Q3

Q = A¥B+C
mr Table 3-1 Truth Table of NOR Gate

Fig. 39  NOR Circuit
3.4-2 NAND Circuit
When any input A, B or C is “0”, the corresponding transistor turns ON, then
its drain current flows. Therefore, the output voltage rises to the ground

potential and becomes “1”. The output becomes “0” only when all transistors
turn OFF where all input signals are “1”.

© CANON INC.
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Vbp
o A B C Q
0 0 0 1
| l: 0 0 1 1
0 1 0 1
. oqQ 0 1 1 1
Q Q2 Q 1 0 0 1
A O——l |: B O—{ C O—’ 1 0 1 1
» 1 1 0 1
”L ! 1 1 0
Q=A-B.C
Fig. 310 NAND Gate Table 3-2  Truth Table of NAND Gate

© CANON INC.
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3.5 Flip-flop

3.56-1 Flip-flop

Vpp

3
) L

Qn+1 0— 0 Qut1

s
Q1J7rQ2 Q3WLQ4

Fig. 3-11  R-S Flip-flop Circuit

In the R—S flip-flop of the MOS’s, when R is “0” with S being “1”’; then, Q1
turns ON with Q4 being OFF. So, Q1’s drain becomes ““1” causing Q3 gate to
become “1”. Since Q3 & Q4 are OFF, their drains become “0” which turns
Q2 ON. Therefore, Qn + 1 is “1”” while Qn + 1 is “0”".

When R is “1” with S being “0”, Q1 turns OFF with Q4 being ON. Since Q1’s
drain is “0”, Q3 turns ON, and the drain potential of Q3 & Q4 becomes “1”.
Therefore, Q2 turns OFF with Qn + 1 being “0” and Qn + 1 being “1”.

When both R and S are “0”, Q1 & Q4 turn ON irrespective of Q2 & Q3 condi-
tions; so both Qn +1 & Qn + 1 are “1”. Actually, this is the inhibiting condition.

R S Qo+l |

1 1 Qn Qn No change
1 0 0 1

0 1 1 0

0 0 1 1 Inhibit

Table 3-3  Truth Table

© CANON INC.
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3.5-2 R-S—T Flip-flop

R or S input with clock pulse T passing through AND gate forms the R—S—T
flip-flop, so as to synchronize R—S flip-flop with the clock pulse.

When R is “0” with S being “1”, then clock pulse T becomes “0”, thus
Q2 & Qs turn ON, so Q1 also turns ON; but Q5 can not turn ON and remains
OFF state.

Since the drain of Qs is ““0”, then Q3 turns ON, thus the output Q becomes
“1” with Q being “0”".

When the input R is “1” with S being “0” and the clock pulse T becomes
“0”, then Q2 & Q¢ turn ON. Due to this, Q5 turns ON with Qi remaining OFF,
thus Q becomes “0”” with Q being “1”.  Therefore, R—S—T flip-flop is always
synchronized by the clock pulse.

VpD
Q4 Qg
3
o
R o———‘ j '-——-o S
Q Q3 QEL Qs

/e

Iﬁ ] 411 Qe

Qo2 T

Fig. 3-12 R—S—T Flip-flop

3.5-3 Master-slave Flip-flop

The basic function of the master-slave flip-flop is about the same as in IC
circuit. It consists of a master flip-flop and a slave flip-flop where the data
entered in the master flip-flop is temporarily stored and then shifts to the slave
flip-flop. Fig. 3-13 shows the detailed circuit structures.

© CANON INC.
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In Fig. 3-13 (a), transistors Qi~ Q4 are a cross-coupled type DC flip-flop
which forms the master flip-flop while Qs~ Q8 form the slave flip-flop. Fig.
3-13 (b) shows five additional transistors mounted on the substrate.

Qv, Qio, Q12 & Q13 change the basic circuits into an R—S flip-flop so that
the master flip-flop can control the slave flip-flop. Q11 presets these functions as
required.

Q14 & Qis separate the functions between the master and the slave, so that
they operate independently to stabilize their operation. Input data is stored
in the master flip-flop by CP and then transferred to the slave flip-flop by CP.

Qi6 & Q17 convert the R—S flip-flop into a J—K flip-flop as shown in Fig.
3-13 (d) and as seen in the truth table, R—S flip-flop does not have an inhibited
state; thus, when the input J or K is “0”, the output has always the opposite
condition of the previous state just before becoming the output signal.

© CANON INC.
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Fig. 3-13  Master-slave Flip-flop
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Tn Kn | Qu+l | Qn+l
0 0 Qn Qn
0 1 0 1
1 0 1 0
1 1 Qn Qn

Table-3-4  Truth Table of the Master-slave
Flip-flop

3.6 Shift Register
3.6-1 Two-phase Shift Register
Utilizing the electronic characteristics of MOS, temporary storage of informa-
tion can be done as previously described where a shift register having a specified
capacity can be composed. This shift register can be classified into two-,
three-, four- phase, etc. according to the number of clock pulses used. The

principle concept consists of amplifiers, memory capacitance, and switches as
shown in Fig. 3-14 (a).

b, P b1 P é,

| ! | t t

(a) Principle of 2-phase Shift Register

®1

b2

- -

Fig. 3-14 (b) Waveforms of ¢1 & ¢2

© CANON INC.
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The input data charges the gate capacitance of the second stage with ¢1 clock
pulse through the amplifier when S1 is closed. This output is fed to the next
stage by ¢2 when S2 is closed, thus the output is successively fed forward step
by step according to the shift pulses ¢1 & ¢2. These switches are closed by ¢1,
#2 whose phases differ from each other.

(2] [ <3 2P 91

'L, H QBJW 11 1 1J

®
Input H Q | tQ4 Q7
|
[,y
=

L
= = .r.
1
+ 4 + + GND

Fig. 3-15  Two-phase Shift Register
However, even though, the switch is open after ¢1 time has elapsed, informa-

tion is being stored by the gate capacitance until the next ¢2 is applied. Fig. 3-15
shows a principle model of the Two-phase Shift Register with waveforms and

phases at each stage.

R
Uy

o

hiz
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|
i
ey

|

S G

Fig. 3-16  Waveforms of Two-phase Shift Pulses ¢1 & ¢2

Assuming that two-phase clock pulses ¢1 & ¢2 are applied to the model circuit,
then when the input data changes at the fall time of the clock pulse ¢2, it is
temporarily stored in the input gate capacitance causing Q1 to be ON with point

© CANON INC.
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@) becoming “17. At this time ¢1 enters to control Q2 & Q3 gates, so Q2 &
Q3 turn ON and point of Q4 gate becomes “1”.

Thus, the input signal of the first stage appears in the reverse polarity of this
stage and temporarily stored at point (B). At this time, since the gate potential
of Q4 is “1”, then Q4 is OFF; so drain (C) is “0”. When ¢2 then enters, Qs &
Q¢ turn ON to charge the gate capacitance of Q7.

Since this capacitance remains ‘“‘0’’ even though ¢2 becomes “1”, then the
P g )
input signal appears through these two stages after 1 bit time.

The same procedure is repeated thereafter; that is when the input data is
“1”, Q1 is turned OFF by the next ¢1, and the input capacitor of Q4 is charged
to “0” by Q3. When the next ¢2 enters, Q7 turns OFF through Q¢ since
Q4 is ON’

Thus, data is shifted 1 bit successively by ¢1 & 2. Since the circuit stores the
data only temporarily by the gate capacitance, the lower level of the clock fre-

quency is limited by the time constant when charged capacitance is discharged.

The time constant is 7=CR where C is MOS gate capacitance and R is leakage
resistance when MOS transistor is OFF which is about 10'? ohms.

The standard lower limit of the frequency is 10KHz while the upper limit is
250KHz ~1MHz.

¢1, ¢2 are specified in Pocketronic as follows;

¢1 shift pulse width: 2.5us. (min)
¢2 shift pulse width: 10ps. (min)
Phase difference T1: 100ns. (min)
Phase difference T2: 1us. (min)
K—Tzwer— ToW'—{ ov
" /—‘\__/ _
I ! [
' : +— Ve
! Y
i ov
| |
¢1 : ) 1
i i i
: : i ; Vg
R Rl
L |
! 1 !

Fig. 3-17 Time Relation between ¢1 and ¢2
© CANON INC.
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Fall time of the shift pulses are;

o1 Less than 300nsec
@2 Less than 300nsec

Clock pulse level of ¢1, ¢2

“1” Minimum -1V Maximum OV

“0” Minimum VGGG Maximum VGG —1.0V
3.6-2 Three-phase Shift Register

The two-phase shift register is a dynamic shift register, in which data dis-
appears when ¢1 & ¢2 clock pulses are not applied. Therefore, in the two-phase
shift register, data should be successively shifted repeatedly by clock pulses.

The three-phase shift register is designed so that it can function under a static
condition. Data is shifted by the shift pulse consisting of three clock pulses
91, ¢2 & ¢3. Therefore, even though ¢1 disappears, the data still remains as long
as ¢2 & ¢3 are applied. The data can be shifted a certain number of required bits
when necessary and stores the data when it is not necessary to shift. This is the
special feature of the three-phase shift register.

Vbp bo Vpp

i S
N
-!—I. m P, o Output
o o

T

P Q2

@]
)

3
t
-

7777

Fig. 3-18  Three-phase Shift Register
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The three-phase shift register circuit is a dynamic shift system employing MOS
gate capacitance combined with ordinary cross-coupled type flip-flop and func-
tions under a static condition, and it prevents data extinction due to DC current.

When the input data of Qs is “1”’, and ¢1 becomes “0”, then Qs is turned ON,
so Q1 gate becomes ““1”’ causing Q1 to be turned OFF.

Since Q1 is OFF, the drain P1 of Q1 is ““0”, and when ¢1 is “0”, then ¢2 &
¢3 are “1” with Q2 & Q3 being OFF. When ¢2 & ¢3 become “0”, then Q2 &
Q3 turn ON, and since P1 is “0”, the gate capacitance C2 of Q4 is charged by
Q2 to turn ON Q4. When Q4 is ON, P2 becomes “1”, then Qi gate becomes
“1” by Q3 and this condition is maintained until the next ¢1 clock pulse is

applied.

¢2 is designated so that its fall time is faster than that of ¢3; thus, when both
¢2 & ¢3 are ON and since the going low edge of ¢3 is after ¢2, then the data
first shifts from P1 to Q4 gate and then from P2 to Q1 gate.

If waveforms of both ¢2 & ¢3 are the same, the gate voltages of Q1 & Q4
become very unstable with no distinction between ON & OFF condition.

When the input data is “0”, Qs is turned ON by ¢1 with C1 of Q1 gate being
charged causing Q1 to be ON; thus P1 becomes “1”.

As soon as ¢1 becomes “1”, ¢2 becomes “0”, then “1” of point P1 passing
through Q2 causes Q4 to become OFF. A few moments later, Q3 turns ON with
point P2 of Q4 becoming “0”; thus, Qi gate becomes “0” by Q3. Therefore,
even though the clock pulse disappear, the condition of the output being <0
is still maintained.

Bl | [

2P}

b3

S e W B R e W
=

Fig. 3-19  Three-Phase Shift Register Timing

Output 1 ‘
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82K

47P

GND

Fig. 3-20 ¢1, ¢2 Generator Circuit

Fig. 3-20 shows the ¢1 & ¢2 generator circuit of Pocketronic. The respective
outputs of this free running multivibrator are ¢1 & ¢2. The variable range of the
oscillation frequency is 30~ 60KHz, and this oscillator circuit is thermally com-
pensated with a thermister TM. ¢1 is produced by feeding the waveforms of the
multivibrator output into the differential and integral circuit. Fig. 3-17 shows
the timing relation of them. For adjustment, see troubleshooting procedure.
Actually, this static shift register is used independently or groups of the shift
registers are connected in series. The latter method is most widely used.

In Pocketronic, TB (4 bits), TD (13 digits), SCT (2 words) are dynamic
registers while PR, PC, BR, ACC are static shift registers. The dynamic registers
are used in such circuits where selection of time and bit numbers are not required.

3.7 PLA System (Programmable Logic Array)
Unlike the conventional models, Pocketronic employs PLA system with LSI’s.
3.7-1  Purpose
Mainly used to reduce input/output terminals of LSI’s.
3.7-2  Definition

This is a logic circuit system, in which program gates composed in a matrix

form and flip-flops are provided in a chip for obtaining external output signals

according to the programs made by combining the flip-flop states with external
input signals and also for controlling these flip-flops according to the programs.

©, CANON INC.
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3.7-3 Features

(1) ROM (Read Orﬂy Memory)

= Pocketronic

* Logic (program) can easily be changed or added simply by modifying the

aluminum mask in the production process.

* Since logic array is uniform and simple, logic error can easily be found in

its designed process, and inspection after manufacturing can also be done

easily.

* Since the matrix gates require no wiring, each chip has high density inte-

gration.

* Parallel connection of chips for “wired OR” coupling, and series connection

of the chips are

easily done.

(2) PLA (Programmable Logic Array)

* Since the chip has flip-flop circuits for timing control or certain a memory
for conditions, the time control can automatically be done in the chip

without external control.

3.7-4 Structure of PLA

(1) Block diagram

Program Matrix

Product Term

Product

In put

External
In put

Internal
In put

e

Sum of
Product

Out put

Internal
Out put

External
Out put

In put

Fig. 3-21

848 544

Out put
of Flip flop

Fiip-Flop

Set & Reset
for Flip flop

}

Clock Pulse

LY

Out put

Block Diagram of PLA System
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(2) Logic Diagram

Product Sum of Product R
External Internal Internal Extérnal
Input Input Out put Out put
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Fig. 3-22  Logic Diagram of PLA System

In this model, only the control chip uses the PLA system. When signals are
applied from the data chip or timing chip to the input (external input) of the
control chip, the internal output (controlling the flip-flop circuits) and the
external output (controlling the data chip & timing chip) are obtained accord-
ing to the combinations with the outputs (internal input) of the flip-flop
circuits inside the control chip and external inputs. Thus, the control signals
are successively fed from the control chip to the data and timing chips, so that
the operation is done according to the programs.

For instance, when a command signal is applied, the flip-flop circuits inside
the chip are set or reset when the signal meets the preset condition, thus
causing the change in ON-OFF state of the chip with its own self-control.

In ROM, the output is affected only by the input signals with the corre-
sponding output being obtained, while in the PLA circuit, the desired opera-
tion can be proceeded by generating control signals in the chip or changing

the flip-flop states.

© CANON INC.
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Symbol Names Logic ‘Remarks

I
>

Q Inverter Q

I
5|

MOS

Q Inverting Buffer Q

I
|

Q Buffer AMP. Q=A

A —>°‘— Q Inverter Q Without load
— b
Q

A
5 ﬁ)_ NAND Gate Q=A"B
, ’ ’ 0 NAND Gate Q=2A-0 P-L-A

A
. :‘1>_ Q AND Gate Q=% B
A
BjD_Q NOR Gate Q—iT D
?1 : G |— 45 ¢s; Generator
P}
C
S Static Shift S|Qa+1
Q Register 00
11
b
| n-bit Shift.
S eyt Q Register
C D
Direct Set Static
8 Q Shift Register
J Q
G JK Flip-flop
L

Table 3-5 Logical Symbols
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3.8 Control Chip (TMC-1730)

1y
e —
e
<—————— 1,
l<————— KEY(C+C1)
j<—————— MSD=0

l<———— PRy

CA

l=— S0T,
=
< KST

)s=—— SP-CC

|
[Fuo Fux iy Ps Fero,FosOoro)

<————— PRy
——= (0T,
———= CTy
———= o7,
= CTy
[ CR,;
——= CRy
————= COR,
— > CRy4
= CR5

PRODUCT

SUM OF PRODUCT

PRODUCT-TERM

Fig. 3-23  Block Diagram of Control Chip in PLA System

As described in PLA system, the control chip is provided with external/internal
inputs and internal/external outputs. Fig. 3-23 shows this control chip system where
according to inputs PRo, PR4, SCT1 & SP—CC from the timing chip, IN, I1, 12, I3,
KEY (C+CI), MSD=0, CA & KST from the data chip, and internal inputs FM D, Fum,
Fk, FN, Fs, FP & FC4~ FC1 of the internal outputs of the corresponding flip-flops,
form external outputs CT1~ CT4 which control the timing chip, and external outputs
CR1~ CRs controlling the data chip.

IN~ I3

PRo

PR 4

CTi~ CT4:

CR1~ CRs:

! © CANON INC.

Order signals from the data chip IR where [1 ~ I3 represent data
symbols, and IN discriminates between numeric and symbol

signals.

IN =1 Numeric data

IN =0 Symbol data

&

0 signal of point register
4 signal of point register
Output signals of control chip for controlling timing chip

Output signals of control chip for controlling data chip
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Fwm

FMm D

FN

Fs

Fp

Fk

FC1 ~FCa:

“"" Pocketronic

Sets during multiplication

Sets during multiplication or division

Discriminates whether the first digit registered numeral or the
successive numeral and also discriminates others as described
later.

Sign flip-flop

Discriminates whether decimal point key is pressed or not, and
also discriminates releasing condition of zero suppressor &

jumping condition from CC11.CC12.CC9 during MLT or DIV.

Discriminates whether the first constant division or the succes-
sive one.

Control Counters

3.9 Timing chip (TMC-1732)

TBy TBs TDyz seTy
®1 BC DC SCT
__>¢2 TBo ~ TB3 TDo ~ TDj2 SCTo~1
™, TXg Po Ps Po
SP-TX TX PC .
oTy —= TXo ~TX4 Po ~ Po MAG
! SP-CC L]
——
CT4 TIMING
MATRIX |SP-PR
PHS ——> PRy PR} PRy
SP-CC < R
PRo ~PRy2
PRINT T
——
In CHARACTER[S— Pi
}1 =] GENERATOR, l
=P
14 —> 5

i

TH, ~TH,

Fig. 3-24  Block Diagram of Timing Chip
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The timing chip and data chip do not employ PLA system. These circuits are
composed of gates, counters and registers. The bit counter (BC), digit counter (DC)
& sector (SCT) are always counting. When the control signals CT: ~ CT4 from the
control chip enter the timing matrix and forms the timing of the outpur signals SP--Tx,
SP—PC, SP—PR, PRINT & SP—CC. (SP: Shift pulse)

SP—Tx signal is counted by Tx counter which is 5-bit counter, SP--PC is counted
by PC print counter which is 10-bit counter and SP—PR shifts PR point register which
is 13-digit counter.

When PRINT signal is emitted during the time of P1 ~ P9 it forms the outpur TH1~
THa4 signals to the thermal head« (TH) for print-out on the thermosensitive paper.
SP—Tx, SP—PC & SP—PR are shift pulses for the respective counter & register. When
a certain condition is met in the matrix, the necessary pulses are generated and thev
start counting, and when there is no shift pulses they stop,which is one of the features
of the static register.

3.10 Data Chip (TMC-1731)

b oG
o KST
o > KEY(C+C1)
KEY ENCODER e
SET- IR
¢ SET- 1N
MSD -0 SP-IR 1 1 Jl
IR—IN —> 1R —=> 1) [
N
BR-IN BR l t \l/
BR Do—= “our
T4 I3 I2
_ '
CA T .
UA13=0 SP—BR
¥ T SP—ACC
X ——
ACC
ADD ACC —= our
Y —d
& g
> =)
= §:o§c
TB3 SUB INH J, l{ J|{
s —= SP-BR
CR, —> > SP-IR
Po —> — SP-ACC
SCTy — |- BR-IN
TD,p —> DATA MATRIX |—s [p_IN
TB3 —= — X
TBg — — v
PR; —> — SET-IR
AR
o | ax
= z
g z
Fig. 3-25  Block Diagram of Data Chip
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The data chip is composed of key encoder, indication register (IR), buffer register
(BR), accumulator (ACC), adder/subtractor (ADD) and data matrix for controlling
these elements. When CR1~ CRs signals from the control chip, and SCT1, TD12,
TB3, TBo, Po & PR1 signals from the timing chip enter the data chip, then the
output signals MSD=0, CA, KST, KEY (C+CI), IN & I1~ I3 transfer to the control
chip with IN & I1~ I4 transferring to the timing chip. ACC is composed of UA and
LA which are connected in series. MSD of UA is an external digit for compensating
ADD. In the Fig. 3-25, C, —, P & SET IN are the signals for the print-out in the
calculated result.

SET-IN: Signal for setting IN.
When the calculated result or numeral is printed out, IN is
set. '
When the symbols of P, — & C are printed out, it is not
set.

SET-IR: Signal for setting IR

IR—IN: IR input signal

SP—IR: Shift pulse for IR

BR—IN: BR input signal

BR—OUT: BR output signal

SP—BR: Shift pulse for BR

ACC-OUT: Accumulator output signal

SP-ACC: Shift pulse for accumulator

UA13=0: Discriminating signal whether the 13th digit of UA is “0”
or not. :
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3.11  Thermal Head

The thermal print head adopted in this printing system is divided into 20 blocks
which consist of 5 rows and 4 columns and by the selection of these 20 blocks,
letters, numerals & symbols are printed out. The collector resistors of the transistors
of the selected blocks are heated instantaneously to about 100° C, thus printing on
the thermosensitive paper is accomplished.

0.004"
1
O @ 2 Row T
3
4 O]I,
O ‘L
5 \Il g\
= 1 6016
403 2 1 v
- > —> \id\“
Column - 0.064" —> 6.012"

Fig. 3-26 ~ Thermal Head
The size of the letter is determined by the dimension of the element which is

0.1" high x 0.064" wide while each block is 0.016" high x 0.012" wide. Each
block is completely isolated and insulated from the others with a space of 0.004".
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P & TH signals of “6”

P & TH signals of ““5”

THa4

TH3

TH2

TH1

P1

P2

P3

P4

Ps

P & TH signals of “E”

Principle Block Diagram of the Print-out Matrix

Fig. 3-27
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In Pocketronic, the registered numeral and symbols are immediately printed after
being decoded into printing signals in the printing matrix. Assuming that 5 key is
pressed, then 1, 2, 3,4, 5,9, 10, 11, 16, 17, 18 & 19 become “1”.

During the individual time of the P1~ Ps signals if a signal or signals are gener-
ated, then the corresponding TH1~ TH4 output signals are emitted in the thermal
head to be printed out as shown in Fig. 3-28.

VL VL Vi VL
TH, THo TH; THy4
Vi
! Ef’l
1 2 3 4 VL
l l l ?Kié Py
5 6 7 8 VL
I I I ngijf’a
9 10 11 12
15 16
13 14 Vi
s l l l Ps
g
@ P 17 18 19 20
£
=
§ Vee
2 Vce © +14.5V£05V
[
g ) Vi © +9.0V+1.2V
et
e}
3
2
'S
=
£
8 GND
5

Fig. 3-28  Block Diagram of the Thermal Head
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When (8] key is pressed, TH1, 2, 3 & 4 become “1” during P1 time, so the drive
transistor for the thermo-transistor switches on, and according to the collector,
certain parts of the element are heated. In this case, all of the first row of the
matrix is ON, so the element block 1~4 in Fig. 3-28 are heated. During P2 time,
only TH1 becomes “1”, so only the element block 5 is heated.

Since TH1, 2 & 3 become ““1” during P3 time then element blocks 9, 10 & 11 are
heated, and in P4 time, only TH4 is “1”, so the element block 16 is heated while
during Ps, TH1, 2 & 3 become “1” with element blocks 17, 18 & 19 being heated.
Thus, when (8] is pressed, the figure is printed on the thermo-sensitive paper as
shown in Fig. 3-29.

TH1 4

2 3
Py %/{
Py (6|78
P3| 12

P4 |13f1415

Ps Vﬁ/@//g 20

Fig. 3-29  Printing of Numeral 5

When (6], [e]or (] key is pressed, the prinrting is done as shown below;

Fig. 3-30  Print-out of 6, E& C
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3.12  Nickel-Cadmium Battery

3.12-1 Battery Structure

BASIC CIRCUIT 31

The Pocketronic is powered by a nickel-cadmium battery with both high rate
discharge characteristics and excellent temperature characteristics. This battery,
combined with Hi-speed Battery Charger 20A, shortens the conventional charging
time of 14 ~ 20 hours to about 3 ~ 5 hours.

This compact get reliable high-performance nickel-cadmium type battery is
also used to power space satellites. Constructed as illustrated below, it has very
little internal resistance and is vibration-proof and mechanically solid in other
respects.

Fig. 3-31

CVoONOLBEWLWN -

—
-

Principle Structure of
Ni-Cd Battery

3.12-2 Characteristics

(1) Specifications

NR-AA Ni-Cd Battery

© CANON INC.

Nominal Voltage
Nominal Capacity
Lifetime

Charge Current
Charging Time

1. Anode Cap (+) (Anode
Terminal)

Safety Cap
Sealed Cover

Isolation Gasket.

oos R

Lead to Anode
6. Insulator
7. Anode Plate
8.  Separator
9. Cathode Plate
10. Case (—)

11. Insulator

1.2V

450mAh

More than 300 charge 1 discharge cycles
45mA

15 hours
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(2)

ii)

NR-23AA Ni-Cd Battery

Nominal Voltage 1.2V

Nominal Capacity 225mAh

Lifetime More than 300 charge 1 discharge cycles
Charge Current 45mA

Charging Time 15 hours

Charge Characteristics

The charging method is divided into two ways, the constant current and

constant voltage charge system.

In the constant current method, the battery is ordinarily charged at less than
0.1C current, and it is charged to actual capacity when approx. 140% of
discharge is replenished.

Fully charging a battery which is 100% discharged, takes 14~ 16 hours.

In the constant voltage method, charging is performed by a constant voltage
and its current, large at the initial stage, decreases as charging proceeds.
In this method, charging time is relatively short, but a special charger is
required.

Either of two battery chargers is used to power.

For charging the Pocketronic, the Canon Hi-speed Battery Charger 20A
utilizes the constant voltage charging system while the Canon Battery Charg-
er 10A is the constant current charging system.

“0.1C” is a charge and discharge current value which is expressed in the
multiple of the nominal capacity (C).

For instance, if a battery has a nominal capacity of 450mAh, then 0.1C
means 45mA; thus “0.2C” is 90mA.

1.6

1.5

1.4

1.3

Charging voltage (V)

1.2 \ I 1 L - \ i Il

Hours of charging

Fig. 3-32  Typical charge characteristics as a function
of temperature (0.1C)
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e Bocketronic

Charging should be carried out in a temperature range of 0°~+45°C to
guard against a dropping of gas absorbability at low temperature and a
dropping of charge efficiency at high temperature.

(3) Discharge Characteristics

Fig. 3-33 & 3-34 show the discharge characteristics of the NR-AA type
battery.

>
Q
80
s
s
>
&
3 .
= LO T Charge 20°C
wv)
.2 h
A L 45mAX15
1 1 1 I 1
0 100 200 300 400 500

Discharge capacity (mAh)

Fig. 3-33  Typical Discharge Characteristics of NR-AA

1.4
>
L)
an
s 1.2
= 1
>
8o
o
«
-~
8 Lof ° o o
5 Charge 20 C -20C 0C45c20°C
|  45mAX15h
1 L 1 1 1 I}
1 2 3 4 5 6

Hours of charging

Fig. 3-34  Typical Discharge Characteristics of NR-AA between —20° and +45°C
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As may be seen from Fig. 3-33, the voltage curve is on a plateau up to a
certain point and the difference of capacity is also small.

As shown in Fig. 3-34, the change in discharge characteristics is relatively
small in the wide range between -20" and +45°C.

Fig. 3-35 shows the internal resistance change during discharging of the
NR-AA battery and a dry battery.

16 1.0
Dry‘ battery Dry battery
~dlscha1rge internal resistance
Laf Nl s
d

=
o

.

Internal Resistance (§2)

Discharge voltage (V)
(=]

bt
©
T

\ 10.2

. . ®,
I NR-AA internal resistance \
I 1 3 1 N O
0 1 2 3 4 5

o
>

Hours of discharging

Fig. 3-35  Internal Resistance Change During Discharging

As shown in the above figure, the capacity per charging cycle is very large
and the internal resistance change is very small.

(4) Lifetime

Battery lifetime, which is the number of times charging and discharging can
be repeated with the battery characteristics not changing, depends on the
user’s condition. ‘

Ordinarily, the battery lifetime is more than 500 charge 1 discharge cycles
at room temperature; so the battery is very economical.

(5) Storage
Fig. 3-36 shows the self-discharge curves.

Self-discharge is relatively large as compared with that of a Manganese dry
cell; but it is about the same as that of a lead dry cell.
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Capacity after idle period (0.2C)

1
Capacity prior to idle period (0.2C) x 100

100 ¥ Remaining Capacity (%) =

Months

Fig. 3-36  Typical Self-discharge Curves
As shown in Fig. 3-36, self-discharge is about 30% in a month at room

temperature; but the higher the temperature, the greater the speed of self-
discharge; so it is advisable to store the battery in a cool and dry place.
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4, Operation Principle

This chapter concerns the registration of numerals, decimal point & orders and the
functional operation process of the order keys x, +, C, CI, =, etc according to the flow
chart. As described in the specifications, Pocketronic adopted the fix decimal point
system of 4 digits with B constant key being always locked. Therefore, care must be
taken on these two points in the understanding of the data decimal point and sign
operation.

4.1 Print-out (except calculated result)

KEY ENCODER
(1)
— (24) 1
x — D
S NCN = T (5) -
[Fup FMFRFNFsFpFcsFesFeaFey
(7) |, - =
(6) [ CONTROL CIRCUITS ) (10) (11)
L
12) 1 ] (15) (16) —F
(13) (14)
(17) (23) | (18 (19) (20) @) ol 22
Fig. 4-1 Block Diagram
1) Key signal 13) DIGIT signal
2)  Print-out signal 14) SCT signal
3)  ADD (1-digit) 15) PC signal
4)  UA (12-digit) 16) Timing signal
5) LA (13-digit) 17) Automatic Frequency Control Circui
6) PR (13-digit) (POINT Counter) 18) BC (4-bit) (BIT Counter)
7) CA signal 19) DC (13-digit) (DIGIT Counter)
8) PR signal 20) SCT (Binary) (SCT Counter)
9) Command of Timing & Data chips 21) Tx (5-bit) (Counter)
10) CG (Character Generator) 22) PC (Decimal) (PRINT Counter)
11) TH (Thermal Head) 23)  Oscillator
12)  BIT signal 24)  BR (13-digit) (Buffer Register)

© CANON INC.



OPERATION PRINCIPLE 2 mPﬂEKEII‘DIﬁI:

Pocketronic, when any key is pressed, first prints out the figure, because the key
signal is encoded to its predetermined code and enters IR which includes IN. When a
print instruction is emitted from the control chip to the timing chip, Tx & PC counters
start counting. Then, the registered data in IR is fed to the character generator (CG)
and its output is transmitted to the thermal head. Thus, a pattern corresponding to
pressed key is printed out on the thermosensitive paper.
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4.2 Registration

4.2-1 Numeral Registration of 1st Digit

N Registration method greatly differs

| from those of the former models,

because the decimal point is fixed at

y g 4 which complicates the conception
i of the logical structure.

However, the discrimination of the

I 1st numeral entry and 2nd or follow-

. @ ing numerals is the same as in the

o t former models.
0—BR P
T 8 (1) When a numeral key is pressed,

41>PR discrimination is done to check
whether  data is in the 13th
digit of BR or not. When data

SET Fn
- enters the 13th digit there is no
PR PR overflow function; but all opera-
7 tions stop whether registration
BR — BR or calculation and can only be
(R PRy > BR started by pressing (¢’ or [e].

This is one of the features of this
model.

& If BR13=0, the figure corres-
g ponding to the pressed key is
printed out.
]
, (2) After the pattern has been print-
Fx Fuo P ed out, it proceeds to CCs to
yes discriminate FN whether it is the
RESET Fs first entry registration, where
+ transfer of 0—BR which is the
DO NOTHING g clearing of BR and shifting
“ till PR4 (4-PR) whicn coordi-
@ nates the decimal point to 4.
no FN is set.

Fig. 42 Flow Chart of Numeral Keys

© CANON INC.



OPERATION PRINCIPLE 4 canon Anekefronic

(3) At CCs-FN, the data registered in IR when the key was pressed, transfers to
BR. Since the decimal point is fixed at 4, so the transferring to the correct
position in BR must be carried out at certain specified timing.

IR data enters BR when PR becomes PR1 (PR1-IR —BR) which is during the
operations of PR = PR & BR — BR, and enters the 4th digit position of
BR.

If a numeral registration is done before pressing (] where FP is “1”, then
a left shift of one digit is done since it is an integer. (In numeral registration
after pressing (1], see 4.2-4).

Also, in the dividend registration of the 2nd constant division, Fs is reset
because Fx is “1”".

(4) At CC1, nothing happens except the discrimination of KST whether the key
is kept pressed or released. The former models employ the one-shot multi-
vibrator (KST — OS — FT — FU).

However, Pocketronic does not have this circuit, so operation stops at CC1
if the key is kept pressed and returns to CCo after the key is released.

4.2-2 Registration of 2nd or Following Digit

After the printing is done at CCo, since FN=1, then 0 — BR & 4 — PR opera-
tions are not done; but the operations of BR — BR, PR1IR — BR, & the left
shift of BR are done.

Thus, the numeral registers in the 4th digit position of BR and then shifts left
one digit which is above the fixed decimal point position. This is the same
procedure for all successive integral numerals after the 1st numeral has been
registered.

4.2-3 Registration of Decimal Point
The decimal point registration proce-

dure is the same whether the numeral

key is pressed before or after the (Jkey.

CCo

When (3] is pressed, the discrimination
of BR13=0 is done at CCo, and if there
is no data in 13th digit of BR, then the

+
decimal point is printed out which is the
g same as pressing a numeral key.
+ At the end of CCo, FP sets and pro-

ceeds to CC1, but nothing happens until
the key is released and as soon as it is

Fig. 4-
ig- 43 Flow Chart of released, it returns to CCo.

Decimal Point
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4.2-4 Numeral Registration after Pressing (-] Key

There are two different conditions, one is when a numeral is entered before
pressing () key ( N [J ..... ), and the other is when the (] key is pressed first
with the numerals being entered later () N ..... ).

In the former case, the operation proceeds to CCs-FN from CCo; but in the
latter case it is from CCo — CCs-FN — CCs-FN. At CCs-Fn, the transferring
of BR - BR and PR1:IR — BR are done with the data entering the 4ch digic
position of BR; but since FP=1, the left shift of BR is not done; but the dis-
crimination of PRo to detect the underflow of fraction is performed.

If PRo is “1”, then PR—1 is done. Following operations are practically the
same procedure as in numcral registration before pressing (-] key.

PR—1 detects the number of registered digits below decimal point. If the
registration continues, the BR»BR & PR1-IR — BR operations are done at CCs
FN, and since PR—1 is also carried out, the fractional numeral enters the follow-
ing digit position until it becomes PRo.

If this continues one more time, the data enters the 13th digit position of BR
with all operation stopping. This is called underflow.
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4.3 X or 3 Key Operation
(1) When (X] or (& is pressed, the

Xor+ control counter does not pro-
| j ceed if it is BR13#0 due to an

overflow; but if BR13=0, then

x or : symbol is printed out and
operation proceeds to CCs.

y  (2) The transferring of BR—BR &
] BR—UA is done at CCs. This
permits square calculation. If
FN=1, it means it is a new
calculation, and if the previous
calculated result is negative with

3 Fs being set, then Fs resets.
© The relation between Fm and
FMm D is as follows;
Fm Fmp
SET Addition or
0 | { Subtraction
RESET I Division
i Fx 1 Multiplica-
] tion

When (X} is pressed, FM D, FmM &
Fk are set while Fp & FN are
reset.

When (5 is pressed, FMD is set
while Fp, FN, FM & Fkare reset.

w

5]

> .

o]

=
—>!<-0014 Fral.‘

DO NOTHING

<>

no

—>l<— CCy

(3) At CC14-FP, there is always one
space blank after an order sym-

bol.

Fig. 4-4 Flow Chart of
or & key (4) At CC1, nothing happens unless
KST is “1” which is when the
key is released with the opera-
tion returning to CCo.
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44 [cJor [c]

(1) When turning on the power
switch, registers and various flip-
flop conditions are at random;
thus, it may have stopped at
any control counter CCx, but
usually it has returned to CCo
after passing through its preced-
ing successive steps. Therefore,
it must be cleared the calculator
before starting any calculation
by pressing (] or [o] key, then
FC1 ~FC4 are reset and control
counter returns to CCo.

Cor CI
CC19 (AUTO. CLEAR)

0— FC, ~FCy

CCo0(CC10:AUTO CLEAR)

(2) At CCo, -Symbol C or E is
printed out. When ic! key is
pressed, Fx sets while Fp, FN,
Fs, FND & FM are reset, but
when key is pressed, Fp &
FN are reset and proceed to
CC14-FP.

O—BR 0— UA

_
OC 14-FP

(3) When (] key is pressed, at SCTo
IE of CC14FN, the transferring of
0 - BR and ACC — ACC are
‘ done, and at SCT1, the trans-
DO NOTHING ferring of BR — BR and BR —
‘ UA are then done; therefore
@ BR & UA are cleared. However,
no ¥ when key is pressed, the
transfer of 0 — BR is carried
out, it means clearing of BR.

CC1

Fig. 4-5 Flow Chart of (4) At CCi, the procedure is the
(e)or [c] key same as in registration.

(5) In an addition, subtraction, multiplication or division where overflow occurs,
the operation proceeds to CC10 cycle and is processed in the same procedure
as though (o] key is pressed with the flip-flop and registers clearing with symbol
C being printed out. This is called auto clear in overflow operation.
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45 Hor ®

DO NOTHING
g yes

no

Fig. 4-6 Flow Chart of (H or &

(1)

cemr Pocketranic

When # or — key is pressed,
BR13=0 is discriminated, and if
BR13=0, the + or — sign is
printed out.

At CCs, Fs is discriminated to
see whether the previous opera-
tion result is positive or negative.

FS-[H covvrenn. Addition
Fs- = v Subtraction
Fs- 4 ... Subtraction
Fs: = wvernnn Addition

Addition or subtraction is done
according to the above states
which show what operation is
done when or [ key is
pressed with Fs being set or
reset. The addition & subtrac-
tion operations differ according
to the conditions of Fk .

Since FK sets as soon as ¢ key
is pressed, so when (#] or (=) key
is pressed after certain numeric
entering, then BR data transfers
to UA. But, if either or =
key is pressed after next numeric
entering, then the BR+UA opera-
tion is carried out because Fx is
reset. Since circulation of BR
— BR, is carried out in this
time, addition or subtraction can
be done, then, Fn, Fp, FMm,
FMD & FK are reset.

In subtraction, if CA is emitted which is when + <— or — <+, then it proceeds
to CC12 where 0>UA—UA & sign change of Fs is done and then proceeds
to CC14.FP. If CA is not emitted, then the discrimination of UA13=0 which
is the addition or subtraction overflow detection is carried out and proceeds
to CC14-Fp; but if it is UA13=0 operation proceeds to CC10 as though (¢] key

is pressed.
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(3) At CC14-FP, one space blank is given and operation proceeds to CC1 , where it
remains and does nothing if .the key is kept pressed; but it returns to CCo as
soon as the key is released.

46 =

(1) = key is the total key in
addition or subtraction and the
_ : equal key in multiplication or
division. In the discrimination
of BR13#0, = symbol is printed
out when BR13=0 .

I As described in X' & = key
! operation, in the FMD discrimi-
nation, FMD is “0” in addition
& subtraction while FM D is <17
in multiplication or division, and
FM is “1” for multiplication

while Fm is “0” for division.

RESET FN

v

UA —BR
UA —-UA MLT

(2) At the end of CCo, FN is reset
to proceed to CCs, where the
addition or subtraction result
stored in UA is transferred to

4~ PR BR in the UA—-UA & UA—BR

‘*‘ operation and also the 4—PR
operation is carried out since the
decimal point is fixed at four.

After these preparations, it pro-

ceeds to PRT for print out.

~
Q
Q
&~
~—

CCs

PRT

Fig. 4-7 Flow Chart of
(= key

© CANON INC.
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4.7 Multiplication

MLT
| (1) At FMD-Fm=1, multiplication
BR < UA is done, and since Fk becomes
O0—LA . . . . .
T § “1” in the first multiplication,
PR o then at CC4-Fk, the interchange
PRI . 8 of BR <> UA is carried out, so
that its multiplicand is the con-
RESET Fp
stant.
- Then, the clearing of 0— LA,
BR —B . . .
LA+ BR g presetting of decimal point of
° 4—PR & the PR+1 operation

for the prevention of incorrect
X discrimination of PRo are per-
formed, and then Fp is reset.

CC3
—
N
N

Since multiplier is stored in UA,
then at CC11, UA13+9 which is
the same as MSD—1 in the for-
mer models and the repetitive
¥ addition of LA+BR are carried
out until CA is not emitted,
then the partial product being
obtained.

When no CA is emitted, then it
has over-added one time.

CCy

(3) Since CA is not emitted, it pro-
ceeds from CCi1 to CCi13 with
9 being subtracted from UA13
to make it 0. Since overaddi-
tion was done one time too
many, the correction cycle of
Fig. 4-8 Flow Chart of LA-BR for the partial product
is carried out which is BR—BR,
LA—BR & UA13-9.
At CC13, FN resets which does not concern multiplication, only division as
explained in 4.8 (3) so as to reduce the controlling signals for resetting of FN for
division.
At CC13, dlscrlmlnatlon of Fp-PRo whlch is the jampping condition from the
repetitive cycle of cC11 — CC13 — CCo s performed, that is, if Fp-PRo is
“1”, it proceeds to CCs8 from CCi 3; but if not, it proceeds to CC9.

Multiplication
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(4) At CCo, left shift of partial product stored in UA-.LA is done, and PR+1 is
repeated each time the left shift is done, and when PR_becomes PR4 during
PR+1, then FP sets. When FP is set, the cycle of CCi1— CC13 > CCy 1
repeated until PR becomes PRo. If data enters the 13th digit position of UA
after FP is set, it overflows and proceeds to the clear cycle of CCio.

(5) When FP-PRo becomes ““1” during repetitive cycle of CCi1— CCi3 — dCl),
operation proceeds to CCi11— CC13— CCs, and the product stored in UA
interchanges with the multiplicand (constant) in BR, then PR is fixed to PR4
which is the fixed decimal point 4. (BR«—UA & 4 — PR)

After these procedures, the operation proceeds to PRT cycle for print-out.

© CANON INC.
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4.8 Division

DIV

no

O—BR—UA
UA—-BR

" SET FK

BR < UA
O—LA

v

4 »PR
RESET Fp

e

[

BR —BR

LA + BR

CCsg

BR < UA UA-LA LSF
4 — PR PR—1

CCq

(1)

(2)

" Pocketronic

At Fmp.Fm=1, division opera-
tion starts and the discrimination
of Fx whether it is “1” or ““0” is
carried out at CC4. In constant
division, data processing differs
according to the first and second
division calculation.

In the first calculation opera-
tion can proceed without the
interchange of the data, but to
coordinate the operation with
multiplication operation so as to
reduce the LSI’s inputs, then at
CC4-Fx, 0—BR—UA, the trans-
fer of UA—BR, setting of Fk &
resetting of FP are done.

At CC4-Fk, the interchange of
BR<>UA, clearing of 0—LA &
4—PR operations are done and
it proceeds to CC11.

In the second or following calcu-
lation operations, since Fk is
“1”, only BR-UA, 0—LA &
4—PR are done with the opera-
tion proceeding to CC11.

Dividend is stored in UA, and in
order to perform a division op-
eration of all digit, LA+BR
(Actually LA—BR, because BR is
a complement) is done at CC11
and if a CA is emitted, then
UA1+1 (UA-LSD+1) is done.
BR—BR, LA+BR & UA1+1 are
repeated until CA is not emitted,
then FN is set and operation
proceeds to CC13.

FN setting is to memorize or
store the fact that CA was not
emitted in the LA+BR of SCTo.

Flow chart of
division

Fig. 4-9

© CANON INC.
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(3) At CCi13, LA—BR is done to correct over-addition of BR at CC11.
BR—BR, LA—BR resetting of FN which was set at CC11 are done with the
discrimination of Fp-PRo which in the jampping condition from the repetitive
cycle of CC11—CC13—CCy takes place. That is, if Fp-PRo is “1”, it proceeds
to CC8 from CC13; but if not, it proceeds to CC9.

(4) At CCo, the left shift of UA-LA with PR—1 being done until PR becomes PR4
where Fp sets, and the CE11— CC13—Co cycle is repeated until PRo. If
data is in UA13th digit position after FF is set at CC9, it overflows and proceeds
to the clearing cycle of CC1o0.

(5) When FP-PRo becomes “1” in the repetitive cycle of cC11—CC13— (?39, it
then proceeds to CC11— CC13—CCs with the quotient in UA being interchanged
with the divisor :(constant) in BR, then PRo shifts until it becomes PR4 which
is the fixed decimal point 4. (BR«<>UA, 4—PR).

After these procedures, operation proceeds to PRT cycle for print-out.

© CANON INC.
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4.9 PRT (Printing of entry or calculated result)

PRT

RESET Fp

“*"Pocketronic

]

BR — IR
BR LSF

v

PR+1

Fp=1

es. . .
L 7

PRo=1

yes

no

Fig. 4-10

PRINT(N) | BR1320
yes
- yes
PRy =1 X SET Fp
0
8 no L,
no
PRo=1
yes
. PRINT(P) SPACE
@]
(@] .
" SET Fp [I RESET Fp
1
]

SPACE

DO NOTHING

!

CCo

Flow Chart of the Print-out

CC,

CCys

CC14:Fp

ste—00,—=sf—  sk-co,,Fpf
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(1) After the calculated result is transferred to BR, it is ready for print-out by
proceeding to PRT cycle.

(2) If Fs is set at CC3, — sign is printed out. If Fs is “1”, the paper is only fed
without any printing, thus making a blank-space, and after Fp resetting at the
end of the print-out cycle, it proceeds to CC1s.

Transferring of BR—-BR and BR—IR are done at CC15-SCTo with the data of
the 13th digit of BR entering IR.

At SCT1, the left shift of BR with PR+1 for coordinating the printing position
of the decimal point are done. At this time, FP resets, so no print-out is done,
thus BR13 is not printed out, and then discriminating BR13#0 is carried out.
If BR13#0, Fp sets and returns to CC15-SCTo.

When BR13=0, and if PRo=1, then it proceed to CC7 to print out the decimal
point, and then Fp sets to print out the following successive data. IF PRo#1,
then the CC15 cycle is repeated.

Thus, BR>IR, BR left shift and PR+1 are repeated until BR13#0 (zero suppres-
sion).

Therefore, printing is done whether there are 0’s or data after the decimal point.
If BR13#0 is obtained before becoming PRo, then Fp sets with CC15 cycle being
repeated, and proceeds to CCs, where the PRo discrimination is repeated until
PR becomes PR4.

Then, if PRo=1, it proceeds to CC7 where the decimal point is printed out and
returns to CC15 where the numeric is printed out.

If it becomes PRo in the procedure, it proceeds to CC7 where - (point) is printed-
out.

(3) In the PR+1 operation in CC15, when PR becomes PR4 after the print-out cycle,
it then enters CC14-Fp cycle where a blank space is left with Fp again resetting
and proceeds to CC14-Fp where another blank space is left. Therefore, at the
end of printing the calculated result has two blank spaces to separate two dif-
ferent calculations.

(4) At CCi, the discrimination whether the key is kept pressed or not is performed,
and if the key is released, it proceeds to CCo.

© CANON INC.
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5. Operation Procedures

5.1 LSI's

The circuit elements in Pocketronic are mainly the three LSI’s which are control
Chip (C.C), Data chip (D-C) & Timing Chip (T-C) and another important element
called the Thermal Head (T-H).

The operations are carried out by controlling these chips. To perform the calcula-
tion and print-out operations. There are 65 different order (Product Term) and
control signals which are formed by the combination of the conditions of the different
flip-flops in the control chip with the signals of the timing chip or the data chip.

5.1-1  Ccntrol Chip

The external inputs to the control chip are It ~13, IN, KEY(C+CI), MSD=0,
PR4, PRo, SCT1, CA & KST, while the internal inputs are FMD, Fm, Fx, FN,
Fs, Fp & Fci~ Fc4, and according to the different combination of these ex-
ternal & internal signals, 65 control signals are generated by this control chip.

CT ~CTa4 signals control the timing chip and CR1~ CRs signals control the
data chip.

The ten internal flip-flops are J—K type master-slave flip-flops which operate
by the control signal of SP—CC vhich comes from the timing chip.

IN is the discrimination flip-flop of whether a numeral key or an order key is

p-tlop y y
pressed, and when IN is “17, it signifies that it is a numeral key: but if IN is ““0”,
it is an order key.

Because the encoded signal of the numeral keys and the order keys are the
same, so it is necessary to distinguish the difference by discriminating IN signal.

The outline of the operations in this chip is as follows: For example, when the
numeral key is pressed, IN signal enters the control chip.

In the product circuit of the chip, ﬁ, FEZ, FC3 & FC4 and IN from NAND
gate.

FC1 ~ FC4 are constructed in this chip, so they reset in this time.

Since the output signal of NAND is connected with the set side of FC1 &
FC3, then when SP—CC signal appears, FC1 & FC3 set and it proceeds to CCs.

© CANON INC.
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In this operation procedure, the combination of the conditions of flip-flops
and the external signals are specified and the matrix circuit in the chip are set;
therefore, if one of the combinations fulfills a certain condition, the output
signal of the product matrix circuit goes to the Sum of Product circuit with
certain flip-flops operating and certain external signals being emitted from this
chip to control the other chips.
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5.1-2  Timing Chip

The timing chip generates the shift pulses of SP—PC, SP—Tx, SP—PR & SP—
CC and PRINT signals by the timing matrix. The input signals to generate
these signals in the matrix are CT1~ CT4 which are emitted from the control
chip, and P9, Po, Tx4, Tx0, SCT1, TD12, TB3 & PR4 which are the internal input
signals.

Sector (SCTo & SCT1), digit counter (DC . . . TDo~ TD12), and bit counter
(BC ... TBo~TB3)are dynamic timing pulse generators; but step-down counter
(Tx . .. Txo~ Tx4), print counter (PC ... Po~ P9) and point register (PR . ..
PRo ~ PR12) are static shift registers.

The clock pulse of 2 and ¢3 are always applied to these counters or registers;
but ¢1 is applied at only certain timing to count or shift a certain number of
times or bits.

That is, when SP—Tx, SP—PC or SP—PR signal appears, then the NAND out-
put of ¢1 and this signal operates certain counter or register.

SCT counter (SCTo & SCT1), digit counter (TDo~TD12) & bit counter
(TBo~ TB3) are always operating to generate the timing pulse.

The output of NAND gate of SP-Tx and ¢1 controls Tx counter’ which
normally stops at Txo, and starts to count whenever a shift pulse is applied to it
with Txo becoming Tx1, Tx2, Tx3 & Tx4. SP—PC controls the print counter
(PC) which always stops at Po and it starts to count whenever a shift pulse is
applied to it with PC becoming Po . . . P9 (10-bit) step by step.

The P1~Ps output signals of PC and I1 ~ 14 signals from data chip with the
PRINT signal are generated in the timing matrix, transfer to the character genera-
tor where the TH1~ TH4 signal is formed according to the specified character
pattern, and then are transmitted to the thermal head (TH).

During the time of Ps ~ P9, MAG signal energizes the solenoid which activates
the plunger that feeds the paper.

SP—PR operates the point register PR. Normally, PR is set at 4 (PR4) and if
a shift pulse is applied, then it changed from PR4 to PR3, PR2 . ..PRs (13-bit

shift register).

Therefore, PR—1 is carried out when only one shift pulse is applied, while
PR+1 is carried out by applying the shift pulse 12 times.

SP—CC is transferred to the control chip to control 10 flip-flops.

© CANON INC.
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Normally, SP—CC is emitted at the time of SCT1-TD12-TB3, but if a print-out
operation is completed, it is emitted at the time of P9-Tx4-SCT1-TD12-TB3.

Also in division, if nc carry appears in the LA+BR operation at CC11-SCTo,
then SP—CC is emitted at the time of SCTo-TD12-TB3.

5.1-3 Data Chip

Numeral and order key signals from the keyboard are combinationally grouped
are distinguished by discriminating IN signal.

The key matrix encodes the numeral and the order key signals into 8-4-2-1
code, then I1~ I4 & IN are directly set according to the encoded signal when
SET—IR signal is emitted from the data matrix circuit.

In the data matrix, many different signals are generated such as SP—BR, SP—IR,
SP—ACC, BR—IN, IR—IN, X, Y, SET—IR, SET—IN, (—), P, C, & INH by combin-
ing CR1~ CR5 which come from the control chip with SCT1, TD12, TB3, TBo,
Po & PR1 which come from the timing chip, and BR out, ACC out & I1 which
are the internal input signals.

IR which is a 5-bit shift register stores the Numeral, Sign & Symbol data to be
registered at certain time and it emits I1 ~ I3 & IN to the control chip and I1 ~ I4
& IN signal to the timing chip.

On the other hand, IR-BR data enters the data chip from IR or IN and it is
shifted by the clock pulse which is the NAND output signal of SP—IR & ¢1.

Br which is a 52-bit shift register (13 digits) operates by SP—BR.

The data of BR, IR or ACC enters BR from BR—IN at a certain timing.
ACC consists of UA (52 bits) and LA (52 bits) and has 104 bits (26 digits), and
its data is shifted by SP—ACC clock pulse. The upper most 3 bits of UA are
used for the correction of the adder. ADD is a full adder/subtractor (8-4-2-1
code) which operates by X & Y, input signals and is connected to ACC.

© CANON INC.
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In order to minimize the wirings from the keyboard as well as the inputs to
LSI’s, numeral and order keys are combined in groups of (1) & #, 2 & ], (8) &
B, @&+,6&X,6 &P ,7 & (c)and (8) & (], each combination of nu-
meral and order keys is discriminated according to IN state whether it is “1” or
“0”.

I1~ I4 correspond to the 8-4-2-1 code, and the actual encoded outputs become

as follows;
ENCODER
In=1
N Iy=0
I, I
3 7 6 2 - C P =
I 12
14 Ly

9 8 E /
1 5 4 0 + X -

5.2-2 Registration of First Integral Digit

When a numeral key is pressed, data enters the key matrix of the data chip
from which its output is obtained.

KST is sent to the control chip, the print command is emitted to both data
and timing chips according to the pressed key.

1) The timing chip controls the print command according to the conditions of
CT1~CT4 sent from the control chip, and also SP—TX, SP—PC, PRINT,
SP—CC signals are emitted.

When SP-TXis emitted, TX counter counts TXo, TX1 ... & TX4, and when
becoming TX4, SP—PC is emitted with the print counter Po, P1 ... & P9
counting.

Therefore, IR is cleared so that it can receive the contents of the next
pressed key for print out.

When the print counter in the timing chip reaches P1, SET—IR is emitted,
and I1 ~I4-IN are directly set according to the key matrix outputs.

© CANON INC.
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The character generator in the data chip forms the print-out patterns TH1
~ TH4 according to the inputs of I1~ I4 according to the inputs of 11 ~1I4
& IN. When the PRINT signal is emitted, the THi~ TH4 output signals
are fed to the thermal head with the character being printed out during
P1~Ps time.

For example, when 0 is printed, I1 ~14 are “0” while IN is “1”, so the
following outputs are obtained.

P1 time TH2 | TH3
P2 time TH1 TH4
P3 time TH1 TH4
P4 time TH1 TH4
Ps time TH2 | TH3

Fig. 5-7 Pattern of 0

At Ps~ P9, MAG signal is emitted which energizes the solenoid that starts
the feeding of the paper. At the end of P9 which is the end of a character
printing cycle, if SP—CC from the timing chip is emitted to the control
chip at P9-SCT1-TD12-TB3, then FC1 & FC3 sets with it proceeding to
CCs-FN cycle.

2) The clearing of 0 — BR command is supplied to the data chip and 4 —PR
which is the fixed decimal point shift command to the timing chip res-
pectively from the control chip.

B
o=
N (=}
g
=3NS .
: 5 BR-OUT
Ll sP-BR
DATA
— BR
MATRIX BR-IN

Fig. 5-8 Block Diagram of 0 —=BR & 4 —PR
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SP—BR is emitted from the data chip at SCTo; but, since BR—IN is closed,
no data enters BR when the data in BR is successively shifting; thus BR is

cleared (0—BR).

z
1 e
ﬂ'c;
£ »m
TIMING
MATRIX

Fig. 59 PR (Decimal Point Register)

SP—PR is emitted from the timing chip at SCT-PR4, and when it becomes
PR4, the shifting stops (4 —PR).

SP—CC is emitted at the end of SCT1, and enters the control chip with FN

setting.

3) In the first registration since Fp is still “0” at CCs-FN, then the following
operations PR— PR, BR— BR & IR-PR1 — BR are carried out.

g I
T o -
B8 =
7 BR-OUT
¢ ¢ ¢ SP-BR
K
DATA
BR
MATRIX (G-BB
G-1IB
SP-IR \y

13
o] IR
& G-11
T o
E e
&3

SP-PR

TIMING
MATRIX

Fig. 510  BR & PR Block Diagram
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When SP—PR is emitted from the timing chip at SCTo, the shifting con-
tinues, and since SP—PR is emitted 13 times in SCTo, it returns to its
original PR state at the same time of SCTo, the data chip emits SP—BR &
SP—IR which open G—BB & G-IB at PR1; therefore, IR data enters BR
when PR of the timing chip becomes PR1.

1 PR 0 121110 9 8 7 6 5 4

IR —> 1\

Digit in which data enters

Fig. 5-11 PR Operation

PR becomes PR4 at FN time and then shifts in the descending order of
PR3, PR2 . . . PRs until it stops at PR4 which indicates the IR data
entered the fourth digit of BR.

Since G—-BB is open at SCT1, and when SP—BR is emitted at SCT1-TD12 a
left shift is done after the 1 digit shifts (left shift). At the end of SCT1,
SP—CC is emitted to the control chip, where FC3 is reset and proceeds to
CC1. If FSis “1” at the second or any subsequent registration, it is reset.

At CC1, nothing occurs except the KST discrimination. If KST is “17,
it remains at CC1 and returns to CCo after KST becomes “0”. In other
words, if the entry key is kept pressed, at CC1, it remains at CC1; but if the
key is released, it returns to CCo.

Since Pocketronic does not have the former OS —=FT — FU key start cir-
cuit, CC1 cycle is utilized in the discriminating of KST.
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5.2-3

5.2-4

Registration of Decimal Point

1)  When () key is pressed, BR13%0 is discriminated, and if BR13=0, the point
( . ) is printed out. Paper is fed during the time of P¢ ~ P9 with FP-PC1
setting at the end of P9, and then proceeds to CCu.

2) KSTis discriminated at CC1, and if KST is “0”, it returns to CCo.
Registration after (-] key

1)  When the first entry of a numeric is the decimal point and then, a numeral
is entered, the print-out & the discrimination of FN is carried out at CCo
and then the operations of 0 —= BR, 4 = PR & the setting of FN is done
at the time of CCs-FN and proceeds to CCs-FN. But if the (5 key is
pressed after entering a numeral or numerals, then when a numeral key is
pressed, it goes directly to CCs-FN after the print-out.

At CCs.Fn, the transferring of PR—= PR, BR—BR and IR-PR1 - BR
are done; and since Fp is set, PR—1 is carried out but the left shift of BR
is not done.

The following fractional registrations are done in the same procedure of
PR —=PR, BR — BR, IR-PR1—PR with PR—1 and the IR data entering
the digit below the preceding fraction.

When PRo=1, the PR—1 operation is not carried out. Then, if IR-PR—=BR

is done, the registered data enters the 13th digit position of BR (BR-MSD);
thus all registration stops which is the detection of an underflow (overflow).

© CANON INC.
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5.3 Xlor =

1) When(x] or [ key is pressed, symbol x or +is printed with FC3 setting at the
end of P9, and then proceeds to CC4.

2) At CCa, the transfer of BR—=UA is done for the square calculation.

.
5
t -
@ g BR-OUT
m O
l f ACC—0UT
SP-ACC
DATA V
MATRIX | G7BY_ I oo UA LA
] sp-Br
G-BB
BR

Fig. 512 BR-—> UA at CC4

When SP—ACC is emitted at SCTo, LA clears with UA data transferring to LA.
SP—ACC & SP—BR are emitted at SCT1 to open G—BY & G—BB with BR data
circulatitz in BR and also entering UA through ADD; thus, BR—=BR & BR—>
UA are done. Then, FN is discriminated, and if FN=1, then Fs resets when Sp—
CC is emitted at the end of SCT1.

If FN is “0” and when (x] or #is pressed, the result of the previous calculation
becomes the multiplicand or dividend of the following entered data making it a
continuous calculation; but if FN is 17, it is a new individual calculation.

In multiplication, FMD, FM & Fk are set and FP & FN are reset at the end of
SCT1; but, in division, FMD is set and Fp, FN, FM & FK are reset. Below are
the discrimination combinations for the different calculation operations.

FMD Fm
0 0 ..... Addition & subtraction
1 0 ..... Division
1 1 ... Multiplication

© CANON INC.
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In the control chip, when FC2-FC3 & FC4 are set, it proceeds to CC1 4-FP.

3) At CCi14-FP, SP--Tx & SP—PC are emitted to operate the print counter (PC);
but when no PRINT signal is emitted, the feeding of the paper only is done which
is during the P6 ~ P9 time of no printing.

FCi1 sets and FC2, FC3 & FCs4 reset at the end of Po and then, it proceeds to
CC1 and becomes CCo if KST=0.

5.4 + or — (addition or subtraction)

1) When these keys are pressed, first, the 13th digit of BR is discriminated, and if
BR13=0, the + or — symbol is printed out. FC3 sets at the end of P9 and it
proceeds to CC4 where Fs is discriminated and performs either addition or sub-
traction according to the combination with the pressed [ or (= key.

Fs Key Operation
“0” + Addition
- Subtraction
“1” + Subtraction
— Addition
=
[+=]
+
|¢-<
‘!-1 —
§ g BR-OUT
e @ ACC-0UT
vy v
SP-ACC
DATA MATRIX G-AX I
G-BY_J ADD UA LA
| ]sp-BR
G-BB W
BR

Fig. 5-13  Block Diagram of Addition & Subtraction

At SCTo, SP—ACC is emitted to clear LA with UA data transferring to LA, and
at SCT1, SP-ACC & SP—BR & SP—BR are emitted to open G—BB, G-BY
& G—AX. Therefore, the addition of BR+UA and the circulation of BR—= BR
are done, but, if Fx=1,G—AX is closed; so the transfer of BR—=UA is done
instead of the addition of BR+UA.

© CANON INC.
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If CA is emitted during this addition or subtraction, that is, +A <-B or —A <+B
in the +A+B operation, then FN, Fp, FM, FMD & FK resets, and proceeds to
CC12, where the clearing of 0 —= UA is done for the conversion of the comple-
ment to its true value. At this time, Fs is also converted, that is if Fs is <17,
it is converted to “0” or vice versa, and then, it enters CC14-Fp cycle. If CAis
not emitted, FN, Fp, FM, FMD & FK are reset. In the discrimination of UA13%0,
if UA13=0, it proceeds to CC1 4-Fp: but if UA13%0, it returns to CC10 due to an
overflow, and proceeds as though the [c] key is pressed.

2) At CCi4-Fp, the feeding of the paper is done enter multiplication or division
operation and returns to CCo if KST=0 at CC1.

5,5 (= (equal or total) key

1) When (= key is pressed, BR¥13 is discriminated, and if it is 0, the = symbol is
printed out. After printing, FMD is discriminated, if FMD is “0”, then FN &
FCa4 are set and proceed to CC8 where the transfer of UA— BR is done to print-
out the result of addition or subtraction.

e
[==]
L = BR-OUT
oD 0O
l @ ACC-0UT
SP-ACC
DATA
G-AX
MATRI1X ADD UA LA
SP-BR
G-AB
BR

Fig. 5-14  Block Diagram of UA—BR

At SCTo, SP—ACC is emitted to clear LA, with UA transferring to LA. At
SCT1, SP—ACC & SP—BR are emitted to open G—AB & G—AX. Therefore,
UA— UA & UA — BR are done. Since the decimal point is fixed PR4 in the
timing chip, then 4—=PR is performed. When SP—CC is emitted at the end of
SCT1, operation enters to PRT cycle.

On the other hand, when FMD is “1”’, FM discrimination of whether it is multi-
plication or division is done, and if Fm is “1”", it proceeds to MLT cycle, but if
Fm =0, it goes to DIV cycle.

© CANON INC
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5.6 MLT (multiplication)

1)

2)

e Pocketronic

When (=) key is pressed in multiplication, FM D -FM becomes “1” with the opera-
tion entering CC4-FKk where the interchange of BR<=UA and the clearing of
0 — LA are done so that the multiplicand remains as the constant. At SCTo,
SP—ACC is emitted to perform the clearing of 0 —= LA, and at SCT1, SP—ACC
& SP—BR are emitted to open G—AB & G—BY to perform the interchange of
UA <= LA. Since the decimal point is fixed in Pocketronic, 4 — PR operation
is performed with PR+1 being done.

That is, PR shifts at SCTo until it becomes PR4, and then it shifts in SCT1 during
the time of TD12, thus PR+1 is performed. At the end of SCT1, Fp resets, and
it enters CC11 cycle.

2
m
+ -
35 BR-OUT
= 2 ACC—OUT
v { -
o
[}
SP-ACC
DATA G-AX
MATR IX G-BY_| ADD UA LA
SP-BE
v
G-BB
BR
Fig. 5-15  Block Diagram of LA+BR

At CC11-SCTo, LA+BR is carried out and UA13+9 (MSD-1) is performed at

SCT1.

LA+BR is performed when SP—ACC & SP—BR appear at SCTo with G—AX &

G—BY opening.

sefza
D ) ACC-0OUT
I REREN) 2

SP-ACC [
DATA G-AX M

MATRIX G-9Y ADDH UA LA
BR ]
Fig. 5-16  Block Diagram of UA13+9
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In UA13+9 operation at CC11 cycle, SP—ACC is emitted at SCT1 to open both
G—AX and G—9Y which only opens at TD12; so if a CA is emitted (UA13%0),
during UA13+9 operation, then it is repeated until a CA is not emitted: Thus,
it proceeds to CC13 from CCi1. In the addition of LA+BR operation in the
CC11, the partial product of that digit is obtained.

3) At CCi3, the subtraction of LA—BR is done to correct the one time over-addition
of LA+BR at CC11, and also, 9 is subtracted from UA13, thus UA13 become 0
with the correct partial product.

FM resets at the end of SCTo, but this function has no connection with multi-
plication except to minimize the control circuit for division. At the end of CC1 3,
the discrimination of Fp-PRo which is the releasing condition from the repetitive
CCY1 — CC13 — CCo cycle is carried out, and if Fp-PRo is ‘17, it proceeds to
CCs from CC13 where the result enters the cycle for print-out; but if Fp-PRo is
“07, it proceeds to CC9 from CC13 with the left shift of UA & LA and PR+1
operations being done.

4) In CCo, the left shift of LA & UA is done by the opening of G—AX at SCTo-
TDi2 and at SCT1 when SP—ACC is emitted. PR+1 is performed by 12 times
left shifting when SP—PR is emitted at SCTo-TD12, and if UA13%0 after Fp sets,
then it proceeds to CC10 because there was an overflow in the calculation result.
PR+ is also discriminated, and if PR4 is “1”, then Fp sets and returns to CC11;
but if PR4 is “0”, it directly returns to CC11.

5) PR operation in multiplication is shown in Fig. 5-16. In the LA+BR & UA13+9
operations of CC11, when CA is not emitted, it proceeds to CC13 to perform the
correction operation of LA—BR & UA13-9, and then proceeds to CCo where
the left shift of UA & LA and PR+1 are done.

This repetitive CC11 > CC13 — CC9 cycle is repeated until PR becomes PR4
with Fp setting, and again the same repetitive operation is carried out until PR
become PRo.

However, if UA13=0 before Fp sets in the CC11 = CC13 — CCo cycle, then
there is an overflow in the calculation.

6) When it enters the CCs leaving the repetitive cCi1— CC13 > CCo cycle, the
interchange of BR — UA is done to print-out the result with PR leaving PRo to
become PR4 (4 — PR), and then, it enters PRT (print) cycle.

© CANON INC.
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@3
)

Fig. 5-17 PR Operation of Multiplication

5.7 DIV (division)

1) When (& key is pressed, FMD becomes “1” with FM being “0”, and then, it
proceeds to CC4. Since Pocketronic always performs constant division, the first
calculation procedure differs from the second or any subsequent calculations,
because at the begining of the first division calculation; Fx is “0”, so the 0—BR
— UA, UA — BR, Fx setting & FP resetting are done at CC4-Fx cycle and then
it proceeds to CC4-FKk.

In the complement transfer of 0—BR — UA operation, SP—ACC is emitted at
SCTo with the transferring of UA to LA and clearing UA. Since SP—ACC &
SP—BR are emitted at SCT1, then G—AB & G—BY open with the SUB signal
(subtraction command) which was emitted at CC4-Fk ; thus the 0—BR— UA &
UA—BR operations are done.

2) When Fx is set, it enters CC4-FK cycle to perform the BR <> UA, 0 — LA &
4 — PR operations and proceeds to CC11.

3) At CCi1, the addition of LA+BR is done; but since BR is a complement at this
time, then actually LA—BR is done.

When a CA is emitted, it signifies that a subtraction was possible; therefore,
UA1+1 (formerly LSD+1) is done with a repetition of the CC11 cycle.

© CANON INC.
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The addition of LA+BR is done at SCTo and if there is no CA at the end of
TD12-TB3, then SP—CC is emitted which sets FN and proceeds to CC13.

Since CA signal has only the time of one bit; therefore FN is utilized to store
the information that no CA was emitted at SCTo-TD12-TB3 for the duration of
SCT1 and in the discrimination of FN at SCT1, if FN is “1”, it proceeds to
CC13; otherwise if FN is ““0” it repeates the CC11 cycle.

4) At CCi13, the subtraction of LA—BR is carried out to correct the one time over-
addition of LA+BR at CC11 when a CA did not appear, and also FN is reset.
In this cycle, the discrimination of Fp-PRo is carried out and if Fp-PRo is “1”,
it proceeds to CCs where the result is prepared to enter the print out cycle;
but if Fp-PRo is “0”, it proceeds to CC9 and continues the repetitive cycle of
cCi1— cC13 — CCs.

5) At CCo, the left shift of UA & LA and PR—1 are done, where SP—PR is emitted
at SCTo-TD12 to shift PR one time. Then, Fp-UA13%0 & PR4 are discriminated,
and if UA13%0, it proceeds to CC10 due to an overflow in the calculation, and
when PR4 is “1”, then FP sets and returns to CC11; but if PR4 is ““0”, it directly
returns to CC11.

6) The PR operation in division is shown in Fig. 5-18. LA+BR is done at CC11-
SCTo, and if CA is emitted, UA1+1 is performed at SCT1. 1f CA is not emitted,
FN sets and proceeds to CC13 where the correction of one time over-addition by
LA-BR is done. Then, FN resets and proceeds to CC9. Then the left shift of
UA & LA and PR—1 are done.

When it becomes PR4, then Fp sets and the repetitive CC11—=CC1 3 — CCo
cycle continues until PR becomes PRo where it leaves this repetitive cycle in the
procedure of CC11 - CC13 = CCs. If it is UA13%0 before FP sets in it —
CC13— CCo cycle, then there is an overflow in the calculation.

Fp SET

Jump

Fig. 5-18 PR Operation of Division
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7) When it enters CCg after leaving CC11 — CC13 — CCo cycle, the interchange
of BR<= UA is done with PRo shifting to the fixed decimal point PR4, and then,

it enters PRT cycle.

5.8 PRT (Printing)

1) After proceeding to CC3 cycle from CCs for the print-out of the calculated
result, Fs is discriminated at CC3, and if Fs is “1”, minus (—) sign is printed;
but, if Fs is “0”, the feeding of the paper is done with Fp resetting at the end

of P9 to proceed to CC15s.

2) Assuming that the resultant data to be printed out is 1234567.8901 (PR4=1),
then at CC1s, the following steps of Fig. 5-19 ~22 are necessary.

3

2

]

I

1 e .

)

s @ BR-OUT

¢ ‘L ¢ SP-BR BR

¥
9015 | a7a MATRIX 00 1 PR=4
s s 2345678901
SP-1IR v

. 0

Z G-BI

N

T e 9

=34

: BR-OUT

\l! \|/ ‘JI v SP-BR BR

Y PR=5

CC1s5

DATA MATRIX 0123456789010
SCT1 G-BB

Fig. 5-19  Data Flow of PR4 & PR5 Timing

SP—IR & SP—BR are emitted at SCTo to opeh G—BB & G—BI. When the data of
BR13 enters IR, then SP—IR is not emitted which means that it has shifted 13
times (1-word shift). Then, SP—BR is emitted at TD12 of SCT1 to open G—BB

for the left shift to be performed.
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Also, PR+1 is done in the timing chip to determine the printing position of the
decimal point. Then, if Fp is set, the print-out is done; but if Fp is reset, then
the discrimination of BR13%0 is carried out without print-out. If it is BR13%0
after the left shift of BR, then Fp sets with it returning to CC15-SCTo; but
when BB13%0, then it enters the discrimination cycle of PRo, and when PRo is
“0”, it returns to CCis; but if PRo is “1”, it proceeds to CC7 which is the
decimal point print-out cycle and sets Fp for fraction print-out.

In Fig. 5-19 (b), since BR13 is “0” and it is PR=5, therefore, in the discrimination
of BR13=%0, it is “0” and enters the PRo discrimination; but since PRo is “0”
(PR=5), it returns to CC15-SCTo.

: .
2 &
2 o
= 5 BR-OUT
J, J, ], SP-BR BR
1
DATA
CC1s 0123456789010 PR=5
SCT, MATRIX G-BB
SP-IR R
0
. G-BI
<3}
% - IR
254
[ BR-OUT
l l J/ \lr SP-BR BR
¥
DATA
CCis 1234567890100 PR=6
SCT, MATRIX G-BB

Fig. 5-20  Block Diagram at PR=5 & 6

After BR—BR, BR—IR, BR.LSF & PR+1 is performed, then it becomes
BR13%0 with setting Fp and proceeds to CC15-SCTo. Where BR—=BR, BR
—=IR, BR-LSF & PR+1 again takes place.
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P
— Iy
T s
g =
S BR-OUT
1 ¢ SP-BR BR
[}
DATA
CCis 1234567890100 PR =6
SCT MATRIX G-BB
—] SP-IR v
1
. G-BI
% IR
g4
s @ e BR-OUT

y SP-BR BR
v
C0ys DATA PR=7

23 45678901001

SCT MATRIX G-BB

Fig. 5-21  Block Diagram at PR=6 & 7

At this time, since FP is set, then the print command is emitted from the control
chip. Due to this, 1 which is the content in IR is printed on the tape.

After print-out completion, operation proceeds to CCé to discriminate PRo-PR4.
If PRo is ““1” which is the time to print-out the decimal point, then it advances to
CC7 to print-out the point, and after that, retunrs to CC15-SCTo.

If PRo is not equal 1, then operation returns to CC15-SCTo without CC7.

If PR is PR4, it means that the prinr-out operation is completed, then advances
to CC14-Fp.
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&
N I
ra !
@ o
@M »
= BR-OUT
¢ ‘J/ v SP-BR BR
¥ PR-12
CC1s DATA MATRIX 7890100123456
SCTo G-BB
_! SP-IR 'S
7
s G-BI
R IR
2 Oa
Eﬁ »n =
\I, Ly BR-OUT
v SP-BR BR
PR=0
k']
GC1s DATA MATRIX 8901001234567
SCT) G-BB

Fig. 5-22 Block Diagram at PR12 & PRo

Fig. 5-22 shows that the conditions when PR becomes PRo.

After print-out of 7 which is the content in IR, PR becomes PRes at CCs cycle,
thus it proceeds to CC7 to print-out the decimal point and returns to CC15.

After operations are print-out of the fractional digits.
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CC1s
SCT,

CCys
SCT

e Pocketronic

J PR=4

®
=
1S
@ o BR-OUT
'CQ [}
| SP-BR BR
v
DATA .
0123456789010
MATRIX G-BB
SP-IR |
G-BI
13
B IR
a -
£38 BR-OUT
‘j/ \'/ \|/ SP-BR BR
']
DATA
0012 345%6 78901
MATRIX G-BB
Fig. 5-23 Block Diagram at PR3 & PR4

The discrimination of the printing operation completion is carried out by PRa4.
That is, when PR becomes PR4 during BR-LSF & PR+1 operations, control
counter proceeds to CC14-Fp from CCs.

After print-out operation, there are 2-letter spaces. Therefore, one space paper
feed is performed at CC14-Fp and one more time at CC14-Fp. At the end of
P9, operation proceeds to CC1 to discriminate KST. If KST is “0”, it becomes
CCo, otherwise it remains at CC1.
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6. How to Repair

6.1 Operation Check Program

HOW TO REPAIR 1

The following Table 6-1 is used to check the calculting operation of the Pocket-

ronic.
NO. KEY PRINT REMARKS
1 C C
2 1—+-0C= 1- = 00 = 00 Clear Check
3 —012345678.9++ - O1ZSUEETE. 94 + Entry & Addition
4 = = ZHEI1SET . 000
5 12345678.9——— 12S4EETE 8- - ~ Subtraction
6 = S=-1234EE7E, 3000
7 13—+ 15= 13- ¢ 15=-.3666 Division
8 45= WE= Z0000 Constant Division
9 123—x 123- =
10 1234567891 1ZS4EETES Entry Overflow
11 CI-1234056 E « 123408
12 CI1-23= ‘E l.23==-1E1, 2500 Multiplication
13 456= YEE=-SE0%E, 0000 Constant Multiplication
14 x= ® =C Multiplication Overflow
15 24= 2+ = Z.0000 Mixed Calculation
16 x= %= 4, 0000
17 +2.= T Ca= Z.0000
18 X+3+= t o+ 24 o= EL0000
19 99999999+ FIIFIIIIHC Addition Overflow
Table 6-1  Operation Check Program Sheet
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6.2 Remedies and Adjustments

6.2-1 Power Circuit

450mAX6 225mAX7

‘—‘Illlllil,h*—‘l‘l,lll.l!l,l_—

NR- NR—-2/3AA

c" Pocketronic

From the
Battery GND
Charger - VbD

Fig. 6-1 Power Circuit

VH and VDD are obtained by connecting two different sets of batteries, one
set of them, consist of six NR-AA type, and other is seven NR-2/3 type batteries.

specification of the batteries are as follows.

Nominal Voltage

Capacity (AH)

NR-AA 1.2V 450m
NR-2/3A 1.2V 225m
VH: —16.0V
Fluctuation range —15.0~-19.0V
For thermal head and solenoid circuit
VGaG: —14.0V
Fluctuation range +10%
For oscillation circuit and LSI
VDD —-7.5V
Fluctuation range —6.75 ~ —8.5V

For LSI, key circuit and thermal head
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Vpp:—75Vconst. (Ex.)
w
&
s 3
2 <
@]
~ v
T
=
>
S
[ TR 1 [ 1 L 1 R T
77 8 9 1011121314 151617 1819 20
—= Vgg(—V)
Fig. 6-2 VH & VGG Characteristics
6.2-2 LSl
TMC1730..... Control Chip
TMC1731 ..... Data Chip
TMC1732..... Timing Chip

Fig.6-3  LSI Card Set
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The output signal levels are specified as follows.

“0” level

—5.2V~VDD

“1” level

—-1.5V~GND

GND

camer DOrkeLronic

o T 4 v

—5.2V

VbD

m“o” level

Only TH1 ~ TH4 and P1~ Ps which are output signals of the Timing Chip are

specified as follows.

“0” level —15.0V~ —15.6V
P1~Ps
“1” level —6.8V~ 7.2V
[Ex.]
“0” level —15.4V~—-15.8V
TH1~ TH4
“1” level —12.2V~-12.8V
(1) Control chip (TMC1730)
Pin Location
Pin No. Signal Pin No. Signal
1 15 CR2
2 16 CR3
3 I 17 CR4
4 IN 18 CRs
5 SCT1 19 ¢1
6 PRo 20 2
7 PR4 21 SP—-CC
8 GND 22 Ve
9 VbD 23 MSD=0
10 CT4 24 CA
11 CT3 25 KST
12 CT2 26 KEY (C+CI)
13 CT1 27 I2
14 CR1 28 I3

Table 6-2  Control Chip Pin Locations
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“1” level GND ~-1.5V

Vbp=-7.5V VH=-1
( OV 07 level —5.2V ~ Vop )

. Ex. 1 Ex. 2 Ex. 3
Output | Pin No.

“0” “1” “0” “17op v “1”
CT1 13 -7.2 | =0.3 -7.2 | =02 -7.1 | -0.2
CT2 12 -7.1 | -0.2 -7.1 0 -7.1 -0.1
CT3 11 -7.1 | =0.1 -7.1 0 -7.1 -0.2
CT4 10 -7.3 | =0.2 -73 | =02} -7.4 | -0.3
CR1 14 -7.1 | -0.1 -7.0 | =01} -7.1 | -0.1
CR2 15 -7.1 | -0.2 -7.1 | -0.1f -7.3 | =0.2
CR3 16 -7.1 | —-0.1 -7.0 0 -7.2 | -0.1
CR4 17 -7.1 | =0.2 -7.2 | =01 -7.3 | -0.2
CRs 18 -7.1 | -0.2 -7.1 | -0.1} -7.2 | 0.1

Table 6-3  Control Chip Signal Level
(2) Data Chip (TMC1731)

Pin Location

Pin No. Signal Pin No. Signal
1 I4 21 TBo
2 I3 22
3 I2 23
4 I 24 Po
5 IN 25 PR1
6 KEY (C+CI) 26 VDD
7 KST 27 GND
8 CA 28 Vee
9 MSD=0 29 N

10 VbD 30 9
11 @2 31 8
12 1 32

13 CRs 33 7
14 CR4 34 6
15 CR3 35 5
16 CR2 36 4
17 CR1 37 3
18 SCT1 38 2
19 TD12 39 1
20 TB3 40 0

Table 6-4  Data Chip Pin Locations
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(VbD=-7.5V & VH=-16V)

Ex. 1 Ex. 2 Ex. 3
Output |Pin No.
“o” | «1” “p” | 17 “o” | o«“1”
KST 7 -7.2 | —0.2 -7.3 | —=0.1 ~7.0 | —0.1
KEY(C+CI)! 6 -7.2 | =0.2 -7.2 | =0.2 -7.1| —0.1
CA 8 -7.2 | =0.1 -7.2 | =0.1 —7.0 0
IN 5 -7.3 | =0.3 —7.2 | =0.2 ~7.0| —0.1
I1 4 —-7.2 | —-0.3 —-7.2 | —0.1 ~7.0 | —0.1
I2 3 -7.2 | =0.3 -7.2 | —0.1 -7.1] —0.2
3 2 -7.3 |1 —-0.3 -7.2 | =0.1 —7.1] —0.2
14 1 -7.3 | -0.3 -7.2 | =0.1 -7.0| —0.2
MSD=0 9 -7.2 | —0.3 —7.2 | —=0.2 -7.1| —0.1

Table 6-5  Data Chip Signal Level

(3) Timing Chip (TMC1732)

Pin Location

Pin No. Signal Pin No. Signal
1 MAG 21 SP—-CC
2 Po 22 TBo
3 P1 23 TB3
4 TH1 24 TD12
5 25 SCT1
6 26 PR1
7 P2 27 PRo
8 P3 28 PR4
9 TH2 29 VG

10 GND 30 CT1
11 Ps 31 CT2
12 TH4 32 CT3
13 33 CT4
14 P4 34 PHS
15 TH3 35 IN
16 36 I
17 37 I2
18 o1 38 I3
19 o2 39 I4
20 VDD ‘ 40

Table 6-6  Timing Chip Pin Locations
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(VDD=-7.5V & VH=-16V)

Ex. 1 Ex. 2 Ex. 3

Output | Pin No. :

“o” | “17 “0” | 17 “0” “1”
SP—-CC 21 -7.3| -0.2 -7.2 | =0.2 —-7.4 ] -0.3
TBo 22 -7.3| =0.2 -7.2 0 —-7.3 | —-0.1
TB1 23 —~7.2 0 7.2 0 —-7.2 0
TH1 4 —-15.4 1-12.8 |—-16.6 |-12.8 —16.6 |—12.6
TH2 9 —15.8 |—-12.4 |-16.6 |—12.4 —-16.6 |—12.4
TH3 15 —15.8 |—12.2 —16.6 |-12.2 -16.6 |—12.6
TH4 12 —15.8 |—-12.2 —16.6 |-12.4 -16.8 |—12.4
Po 2 -7.0 0 -7.0 | —0.1 —6.8 0
P1 3 —-154 1 —-7.2 —-15.0 | —6.4 -15.4 | —6.8
P2 7 —15.0 ] —6.8 —-15.0 | —5.2 —-15.2 | -7.0
P3 8 —-15.4| —6.8 —-15.8 | —=5.2 —15.6 | —6.8
P4 14 —15.4 | —6.8 —15.0 | =5.0 -15.4 | -7.0
Ps 11 —-15.4| -7.2 —15.2 | —6.4 —-15.6 | —7.2
MAG 1 —15.6 | —2.4 —-15.8 | =2.0 —15.8 | —-1.8

Table 6-7  Timing Chip Signal Level
(4) Precaution for LSI’s

Generally, LSI’s are comparatively strong against heat, but they are easily
affected by electrostatic charge.

MOS LSI’s have an oxide film with a very high insula‘ting resistance, and
since the oxide film is approximately 10004 thickness, then the field strength
becomes 5x10°V/cm, or close to the dielectric breakdown limit when 50V is

applied to it.

When a transient voltage is applied, then the oxide film brakes down, and
the gate & substrate is shorted. High insulation facilitates an accumulation of
static charge which breaks the insulating film.

For example, by the rubbing of the clothing, which may hold a static charge
of about 1000V, and if the clothing or the person wearing the clothing touches
a gate, the voltage applied to the oxide film will cause a gate break down.

Be sure to avoid such incidents during repair work, and following points

should be carefully followed.

1) Keep all LSD’s in their designated box with all of their pins inserted in the
conduction rubber.

© CANON INC.
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2)  Be sure the soldering iron is always grounded.

3) If a LSI is accidentally dropped, always check it with the LSI checker
before using it.

4) Be sure turn OFF the POWER switch before repair work or attaching a
LSI on the LSI checker.

5) Never bend the Prong of the LSI.

6) When using the soldering iron, do it as quickly as possible, so as to
prevent the LSI from getting overheated.

7) Never leave or keep the LSI in a strong electric field.

6.2-3 AVR (Automatic Voltage Regulator)

TH~

GND T—l 5.0~ —153

- 2.21F

14~19V

S T —
0K
A
N
2
=~

390Q

8.2K

W\
20~120KQ

Fig. 6-4 AVR Circuit of the Thermal Head

Automatic Voltage Regulator is a break down prevention circuit for the
thermal head and its output voltage is set at 15.0 ~15.3V replacing with a

suitable Rx resistor.

This stabilized power supply circuit provide a constant 15.0 ~15.3V voltage
to the head even though the battery voltage drops while in use.

© CANON INC.
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6.2-4 Solenoid Circuit (Paper Feed)

VHo
s
(e)
o
15K In
MAG®© Wy a
|§ 2 470
GND o A~

Solenoid

Fig. 6-5 Solenoid Circuit

If the MAG signal is emitted from the Timing chip during the P¢~ P9
timing, “1” signal is applied to the base of the 1st-stage transistor and switched
ON with also the 2nd stage transistor being switched ON.

When a current flows through the solenoid, then the plunger in the solenoid
is drawn which engates the one-way clutch, so the paper feed roller rotates
only in one direction.

When the flow of a current stops, the plunger returns to its original position
by a spring. At this time only the plunger and the shaft of the feed roller
rotate; but the rubber roller itself is idle.

6.2-5 Clock Pulse Generator
Vge

bt
™ %GZK
- 4.7K
. 100P s

— ¢,
Q4
47P

[e]
GND

Fig. 6-6 ¢1 & ¢2 Clock Pulse Generator
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$1 & ¢2 from the multivibrator which generates two clock pulses, and ¢1 is
formed by amplifying of ¢2 and passing through the differentiating & integrat-
ing circuits.

Fig. 6-7 shows the differential waveform of ¢2 clock pulse and Fig. 6-8
shows the integral waveform.

Fig. 6-7 Differential Waveform

Fig. 6-8 Integral Waveform

© CANON INC.
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Fig. 6-9 Discrete Card

Fig. 6-10 ®1 & ¢2 Waveforms

© CANON INC.
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)

6.2cm ——=4

<—— 45cm ——=

u

Fig. 6-11  ¢1 & ¢2 Waveforms

e Pocketronic

5V./cm

5usec/cm

Cmax.

6.2x5 = 31 #sec )
1000

f= = 32.3(KHz ]
31

T=31x520=6120

1612(ms )

5V./cm

5usec/cm

Cmin.

45x5 =225 usec )

1000

f= = 444(KHz )

225
T=225%X520=11700

11.7 (ms )

Fig. 6-11 shows the waveforms of ¢1 & ¢2 when the variable capacitor in the
oscillation circuit is adjusted at the maximum and minimum positions. Each
printing time of P1 ~ Ps must be adjusted at 15 msec. in standard.
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Since 15 msec. is the standard printing time at room temperature, and there

are 520 clock pulses due to
5(Tx) x 2(SCT) x 13(digit) x 4(bit)
Therefore,

—1—2—%%0—= 28.85 usec

pol 1

T ~ 2885 x 10 _ 24062 Hz

Thus, the oscillation frequency is

34.66 KHz

6.3 How to Detect Malfunctions

If a trouble occurs, confirm its conditions and localize the cause of the trouble, then

the proper measures are taken.

Before making any repairs or replacements, always be sure to follow the checkings

point of 6.3-2.
6.3-1 Service Equipments

(1) LSI Checker

Fig. 6-12 Service Equipment

Three LSI’s and thermal head can be checked by this checker.

The checking method is described in the checker’s service manual.

© CANON INC.
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(2) Stabilized Power Supply Set

Two stabilized DC power supply units are used for checking the voltage margin
of the LSI’s.

(3) Work Bench & Tools

Ground

Fig. 6-13  Work Bench

Attach an aluminium or stainless steel strip along the side of the work bench,
and ground it as shown in Fig. 6-13.

When replacing or checking any LSI’s, the various parts, equipments or tools
are always in contact with the grounded strip during the repair work; the

soldering iron should always be grounded to avoid any leakage of the power,
otherwise it will cause a breakdown in the LSI’s.

6.3-2 Points to be Checked

If any trouble occurs, first check the following power voltages and then the
signals.

© CANON INC.
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(1) Power Supply Circuit

Remove the 4 retaining screws at the bottom of the machine and measure
the voltages of GND, Vpb & VH. A highly reliable circuit tester must be used
to measure these rating voltages are as follows;

GND ..... ov
Vbp ..... —6.75~-8.5V
VH cevoo. —15.0~-19.0V

Always connect the Hi-Speed Battery Charger to it, and confirm the opera-
tions and voltages before proceeding with any repairing.

(2) Oscillation Circuit

Set the time range of the oscilloscope at 0.5 msec. position to measure the
waveform of ¢1 & ¢2 shift pulses.

Since the standard printing time is about 15 msec, confirm whether the time
length of one cycle of $1 & ¢2 is 5.77 cm on the cathode ray tube or not, and
also whether their signal level of Ve to GND is —14.0V+10% or not.

Fig. 6-14  Discrete Card

© CANON INC.
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(3) LSI Card

e Pocketronic

Check the voltage of the following DC power supplies.

LSI Card

Fig. 6-15

Vi .. ~15.0V~—19.0V
VoD ..... —6.75~—8.5V
V6o ..... ~14.0V + 10%
GND ..... oV

f; ..... 34.7 KHz

© CANON INC.
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(4) Thermal Head
Input Term.
*1 AVR * 8| THz Thermal Head
&
#* 2 P5 # 9 P3 Row
# 3 THy #10| P2
# 4 VH #11| TH)
45 P4 #12
46 TH3 #13
+#7 | Vop #14| P1
2.24
(088) Column —=
Ceramic ( 016 7) .
' 025(0100)
1.65
——(0650)
3-0.09+0.005 i 16) 016
09:£0, <—(0455)—> |= 016 (17 T 0063)
3-0.23(0.09)+0.01(0.005)
0.16R(116) max.
N F
\‘ i e
~ B f 2;
~ Lo | J{ g
5 28 | —
~3 S8 [ i o
~ | : s <23
5 °
JL % B O 2g ~S
\ i SS8 ~
)
; Mt
(=]
8% N
SR ]
Z =]
Heat run off plat . g
+
~ %
[Te} 0 —
o A
S
R
o
—
S
. +
Flexible Cable =
—
n o
O
Pattern Line Width 0.04 ( 0.015) 1:
Pattern Space 0.04(0015)
\ 0.008max.
Unit: cm(inch) % +, (0003)
14
Fig. 6-16  Thermal Head
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“" Pocketronic

VL

Row select

P ~Ps TH;~TH,4

———————— A
|
|
Column select 1
TH | ~THy4 : Heater Element
|
|
|
| I |
P~Ps
GND
450mA x 6 225mA x 7
(e —
From the i’o\c VH
Battery t GND
Charger ]0\0 VDD
AVR
vcc VL GND

THERMAL HEAD

Fig. 6-17  Thermal Head Circuit
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<=~ Pocketronic

ov

-8V
-8V

-18V
-8V

-18V
-8V

-18V
-8V

-18V
-8V

-18V

—14V
-18V

—14V
-18V

—14V
-18V

—14V
—-18V

Printing Signal Waveform

Fig. 6-18
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Fig. 6-18 show the timing of Po~Ps and TH1i~ TH4 in the print-out of
the symbol C.

The “1” level of Po signal changes to “0” level which is from GND to Vbbb,
while the P1~ Ps level change of “1” to “0” is from VDD to VH and the
TH1~ TH4 level change of “1” to “0” is from —12V to —16V.

In the symbol of C, TH2, TH3 & TH4 signals become “1” at P1 time;

At P2 time, TH1 becomes “1”
At P3 time, TH1 becomes “1”
At P4 time, TH1 becomes “1”

At Ps time, TH2, TH3 & TH4 become “1”

As shown the following figure.

TH, TH,TH3TH,

By the same method, symbols, sign and numerals are printed out as shown
in Fig. 6-19.
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e Pocketronic

J S e B

SWIOFIAE A (IIM PESH [EWIDY], JO SUIIE] I2IDRIEYD  61-9 “Sig

LT U [ I R [0 R I I I I J S

L 5y [ e U e Y e e o s ISR s I e B
LS 6 O e B R B W I Y R S e O 5 T I I i I B O

L Ty R S I A Y ruur

€q
vd
€4
24
|

YHLPHL?HL

T

HJ.

’_|_|| YHYL

Uy Ty U L U L '
J 0 I U I R 6 I 0 L Ty L e
S e I e e T 1 6 I e O L R ’

°d 'd t4 %d 'd

1 F— L1 Uy

THL
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6.4 Trouble-Shooting

The trouble-shooting of this calculator greatly differs from that of the former IC
series.

Localizing the causes of troubles is carried out by checking the input or output
waveform of IC, transistor or diode with the triggering to a suitable timing.

Since this mode employs LSI’s and also PLA system, then one LSI corresponds to a
card of the former IC model; thus the inspection of any special circuit or to check a
waveform of certain circuit with triggering at a suitable timing in the LSI can not be
done.

Thus, in this model, trouble-shooting is carried out by removing the doubtful LSI
and checking it with the Pocketronic Checker to determine whether it is damaged or

good.

Since LSI’s are easily damaged by static charge, heat of the soldering iron or break-
ing off of the prongs when removing the LSI; therefore, check any LSI very thor-
oughly.

6.4-1 Repair Work Precautions
1. Always confirm whether it is an operational error or not.

(i) Voltage drop in the battery will cause a faulty paper feeding or wrong
operation.

Attach the Hi-speed Battery Charger and after about 3 ~5 minutes wait,
check the operation again.

(ii) Inproper insertion of the tape will cause a faulty print-out and paper feed-
ing.

(iii) Erroneous calculation entry by the operator such as: (3) + BJI(=) 3.0000
(no addition) should be 3) [ B) @ (= 6.0000.

2. Always turn OFF the POWER switch when making any repairs.
3. After removing the cover, check the connection of the wiring between the
discrete card & LSI card, especially the wiring for ¢2 signal because if ¢2 line

is disconnected when POWER switch is turned ON, the thermal head will be
instanteously damaged.

© CANON INC.
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4. Always must be checked all LSI’s voltages and signal levels when any trouble
occurs. When checking any signal, always check all LSI’s terminal points
connected with that signal by referring to the LSI Terminal Diagram of Logic

& Timing Chart.

5. If the signal level is not correct or no signal appears, check wirings and printed
patterns; but if there is no defects in the wiring or pattern, then the output

source component is faulty.

6.4-2 Trouble-Shooting Chart

Trorble

l

No print-out

No paper feeding

(1) Neither prints nor feeds
(2) Prints but does not feed

(3) Feeds but does not print

© CANON INC.

(4)
(5)

(6)
(7)
(8)
(9)

(10)
(11)

Print-out

Printing does not stop

No space after order key or
calculation

Only one digit registers
Wrong numeral registers
Dot locking in pattern
Too many dots
Miscalculation

Certain key does not register
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(1) Neither print nor feeds

(1)

no
VH" Vge - VoD ‘Battery unit is faulty
yes
0

$1-92 Oscillation circuit is faulty
yes

TBo - TB3 1o Timi hip is faul

TD 5. SCT: iming chip is faulty
yes
KST >
yes .
KEY signal —> Keyboard is faulty
yes
no . .
1~I4°IN Data chip is faulty

yes

8’1;2}:8%; > Control chip is faulty
yes

no

SP-CC Timing chip is faulty

yes
no . .
Po Timing chip is faulty

yes

Others

Fig. 6-20  Trouble Shooting Flow Chart
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(i) Check whether the power supply voltages (VH, VGG, VDD & GND) are
normal or not, and also check the voltages at the LSI pins.

(i) Check the clock pulses of ¢1,¢2, TBo, TB3, TD12 & SCT been generated by
using an oscilloscope. (Refer to Fig. 6-11 for correct waveforms)

(iii) Check the waveform of KST by pressing key with the “+” trigger of
SCT1.

KST signal becomes “1” when key is pressed and it is “1”” as long as the
key is being pressed; but as soon as it is released, KST signal becomes “0”.

If KST is not emitted when key is pressed, checkdata chip pin No. 33,
and if there is a signal entering it, then the data chip is defective.

When there is no key signal entering the data chip, check the C & 7 signal
of the keyboard.

(iv) Check whether I1~ 14 & IN signals of the data chip are normal or not.

For instance I1, I2 & I3 are “1” with I4 & IN being “0” when [c] key is
pressed.

(v) Check the waveforms of CT1~ CT4 & CR1~ CRs by “+” trigger of KST.
Following signals appear when key is pressed.

KST J

CT1 J

CT2

OT 3

CT4

CR1

CR 2

CR3

CRy4

CRj

Fig. 6-21 CT & CR Waveforms
© CANON INC.
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(vi) Check the waveform of SP—CC by ““+” trigger of KST.

KST

End of P9 End of SCT1

LW

Fig. 6-22  SP—CC Waveform

(vii) Check the timing of Po signal by triggering with its own signal.

'épl ~F5 P6~P9 1~P 5 Pe ~P9
Print | Paper —
Feed Prmc Feed

Fig. 6-23  Po Waveform

(2) Prints but does not feed

In this case, first confirm that correct operation is performed or not by
observing a number of spaces after (=] key is pressed. For instance, when
WE B = = [ keys are pressed in sequence, there are 12 spaces by the
first (= key, 16 spaces by the second = key and 3 spaces by the last (=) key.

If these spacing can be done correctly, arithmetic operations in the LSI’s are

correct, otherwise certain LSI or LSI’s are faulty.

Even though there are correct spaces with no print-outs, then the thermal
head is faulty. If the spacing operation is not correct, check the circuit accord-

ing to the following method.

1st stage transistor
of solenoid circuit

Timing chip is faulty

Solenoid circuit faulty

Solenoid is faulty

Mechanical parts
are faulty

Fig. 6-24  Trouble Shooting Flow Chart
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(i)  Check the waveform of MAG signal by “—” trigger of Po.

- -
P 0 P6~Pj P6~Pg

MAG

Fig. 6-25 MAG Waveform
If MAG signal is not emitted, the timing chip is faulty.

(ii) Check if MAG signal is applied to the solenoid circuit of the discrete card,
then check its output SN.

SN

— L

Fig. 626 SN Waveform

(iii) If the plunger does not move to rotate the roller even though SN signal is
normal, check the resistance of the solenoid whose resistance is about 35
ohms.

(iv) If the roller does not rotate even though the resistance of the solenoid is
normal with a current flows, then the mechanical parts are faulty.
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e Docketronic

Fig. 6-27  Paper Feeding Roller

(3) Feeds the paper but does not print

3)

Control chip is faulty

Timing chip is faulty

Timing chip is faulty

AVR circuit is faulty

Thermal head is faulty

Fig. 6-28  Trouble Shooting Flow Chart
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i)  Check CT1~CT4 by pressing (c] key with “+” trigger of KST. (Refer to
Fig. 6-21the correct waveforms)

ii)  Check the timing of Po signal by triggering with its own signal. (Refer to
Fig. 6-23 for correct waveforms)

iii)  In this machine PHS signal is not used, then it is always connected to GND
to make it “1”.

iv)  Check the output voltage of the Automatic Voltage Regulator whether
15.0 ~15.3V is supplied to the thermal head or not.

v)  If no print-out is carried out even though correct GND & VDD voltages are
supplied to the thermal head, then the thermal head is faulty.

© CANON INC.



HOW TO REPAIR 30

(4) Printing does not stops.

4

y

It occurs when power
switch is ON

It occurs when pressed
any key

ceen Borketranic

KEY(C+CI) Data chip
It occurs when any key
yes is pressed except (=)
no .
CT~CT Control chip
yes
no .
CR;~CR5 Control chip
yes
n .
Po > Timing chip
yes
Others

It occurs when (=] key
is pressed

CT ;~CT 251 Control chip
yes
PRy °> Timing chip
es
no .
PRy Timing chip
yes
Data Chip Others

Others

Fig. 6-29

Trouble Shooting Flow Chart

This phenomenon occurs when the POWER switch is turned ON, when any key
is pressed or when (5] key is pressed.

When the POWER switch is turned ON, sometimes a few digits are printed; but
this operation is no faulty, so always must be distinguish between the trouble and
normal operation. Also, if the pin connection is faulty between LSI and its socket
when checking the LSI by using the LSI checker, then sometimes happen these
symptoms mistakenly, thus always must be inserted it surely to the checker.
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(4)-1  Printing does not stops when the POWER switch is turned ON.

In this case, printed characters are usually C or E symbols. When CRs
signal level is not normal, then C symbols are printed, and when CT1 or
KEY(C+CI) is “1” or if Po signal level is not normal, then E symbols are
printed out.

i) Check the signal level of KEY(C+CI) signal by triggering SCT1.
When (¢] or key is not pressed, KEY(C+CI) signal should be “0”.
Thus, if this signal is “1”, then the keyboard is faulty.

ii)  Check the Po signal level and its timing by triggering with its own signal.
(See correct Po waveform when (2] key is pressed in Fig. 6-23)

iii)  Check the waveform of CT1~ CT4 and CR1~ CRs by triggering with Po
signal.

When E symbol is being printed, CT4 & CR2 are “0”; but in the C
symbol only CT4 is “0”.

At the same time, the other signals of CT & CR change from one state to
the other at the end of Py time.

(4)-2  Printing does not stops when any key is pressed except (5] key.
i)  Check KST signal level by triggering with SCT1.
ii)  Check KEY(C+CI) signal level by triggering with SCT1.

iii)  Check It~1I4 and IN signal timing and its level by triggering with Po

signal. Since P1~P9 can be observed if the time length of the oscillo-
scope is set at 20 msec.

In this observation, the timing of P1~ P9 must be observed by referring
I1~14 & IN signals.

(4)-3 Printing does not stop when (=] key is pressed.

In this case, the print-end timing is not fixed when PR4 signal is not
normal.

i)  Check CT1~ CT4 signal timing and its level by triggering with Po.

When print-out the calculated result, CT1 is “17, CT4 is “0" and CT2 &
CT3 are changed at the end of P9 time.

ii)  Check PRo & PR4 signal level by triggering with SCT1.
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(5) No Space After Order Key or Calculation

Data chip

Data Chip

Control chip

Others

Fig. 6-30  Trouble Shooting Flow Chart

The order key has 1-digit space and a calculated result has 2-digit spaces,
then if no spacing trouble occurs, check the machine according to the follow-
ing ways;

1) Press the key, and eheck respective I1~ 14 & IN by triggering with SCT1.

ii)  Check CT1i~CT4 signal level, expecially CT3 & CT4 by “+” trigger of
SCT1.
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(6) Only One Digit Registers

(6)

Keyboard is faulty

Transistor on LSI card

Data chip

Control chip

Timing chip

Others

Fig. 6-31 Trouble Shooting Flow Chart

In this case, two cases may be considered, that is, operation does not return
to CCo by the key keeping pressed, and other is that overflow occurs when the
first key is pressed.

i) Check 1~9 & N signal.

1~9 key signals are “1” (GND) when no key is pressed, but respective key
signals become ““0”” when certain key is pressed.

ii)  After checking KST signal, check CT1~ CT4 signal level by triggering KST.

iii)  Check PR4 signal which is “0” or “1” after (] key is pressed.
If PR4 signal is “0”, it becomes “1”’ when a numeral key is pressed.

If PR4 signal is “1”, it becomes “0”” when a numeral key is pressed after a
registration of the decimal point
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(7) Wrong Numeral is Registers

Erroneous print-out

Keyboard is faulty

LSI card’s transistor

Data chip

Control chip

Data chip

Others

Fig. 6-32  Trouble Shooting Flow Chart

i)  Check 1~9 & N key signals of the keyboard by triggering with SCT1.
1~ 9 & N signals are exactly the same with (6) case.

ii)  Check In ~ 14 & IN signals by triggering with Po signal.

Since SET-IR signal is emitted at the beginning of P1 time, then by referring
to the key encoder pattern and observe the I1 ~ 14 & IN signals after deter-
mining the start position of P1 on the cathode ray tube.

iii)  Check KEY(C+CI) signal by triggering with KST.
KEY(C+CI) signal becomes ““1” when [c] or [¢] key is pressed.
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vi)

v)

Check CR1~ CRs signals.

HOW TO REPAIR 35

MSD=0 signal becomes “1” when there are 9 integer digits or 5 fractional

digits registration.

(8) Dot Lacking in Pattern

timing chart of Fig. 6-18 then the thermal head is faulty.

(9)

© CANON INC.

(8)

Thermal head is faulty

Timing chip

Fig. 6-33  Trouble Shooting Flow Chart

If Pr~Ps & TH1~ TH4 signals are normal when check then referring to the

Too Many Dots

| Timing chip is faulty

Data chip

Timing chip

Thermal head
is faulty

Fig. 6-34  Trouble Shooting Flow Chart
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i)  Check TB3 pulse by tfiggering with TD12.
ii)  Check I1~ I4 signals by the same procedures with (7).
iti)  Check P1~Ps & TH1~ TH4 signals by the same procedures with (8).

iv)  If above items are normal, the thermal head is faulty, however if it is ab-
normal, always same dot position is missed.

(10) Miscalculation

Timing chip is faulty

Data chip

Control chip

Timing chip

Data chip

Others

Fig. 6-35  Trouble Shooting Flow Chart
i)  Check TBo, TB1, TD12 & SCT1 clock pulses.

ii)  If I1~1I4 signals are no good, then it can be found out the cause in the
registration, however, sometimes these symptoms will be occured only
during calculation operation, so check I1 ~I4 by the same way with (7).
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ili)  Check PRo, PR1 & PR4 signal in registration.
iv)  Check MSD=0-CA (See Table 6-8)
(11) Certain key does not register

In this case, the wiring of the keyboard, the other related wiring and its
signal must be checked first.

6.5 Service Tips
NOTE: i)  Always switch OFF the POWER.

i)  Check to see that all tools, soldering iron and metal strip of the
work bench are all grounded well.

iii)  Serviceman should always neutralize his electrostatic charge before
handling or servicing any equipment.

6.5-1 LSI's

Fig. 6-36  LSI Replacement

(1) Remove VH (orange), VDD (purple) & GND (green) wires from their terminal,
so as to prevent any damage to the LSI & thermal head.

Be careful that there is no bridging of the terminals when removing the solder
of the connections.

© CANON INC.
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(2) There are always two long pins bent into the pattern which are inserted diago-
nally to each other so as to hold the LSI in position for soldering; these two
pins must be first straightened out before removing the LSI from the card.

(3) Use suction type soldering iron when unsoldering the pins of the LSI to pre-
vent any bridging and to have a clean pin hole. Place the soldering tip to the
soldered pin until the solder starts to melt and then suck in the melted solder.

(4) After unsoldering all the pins, take a sharp pointed tweezers and check whether
the ends of the pins are loosened from the card or not.

(5) Check to see that all pinholes are clean.

(6) The two long pins for holding a new LSI in position should protrude about
3~4mm from the card. Bend & solder them.

Solder all pins and then cut off the excessive ends of the pins.

6.5-2 Thermal Head

Fig. 6-37  Thermal Head Unit Replacement

© CANON INC.
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(1) Remove the screw and space screw that hold the discrete & LSI cards.
(2) Unsolder the ribbon wire from the LSI card terminals.

(3) Remove the thermal head bracket and AVR printed board.

Be careful that thermal head is not scratched or chipped when removing it.
(4) Remove the three retaining screws of the thermal head.

6.5-3 Keyboard & Keytop

Fig. 6-38  Keyboard Unit Replacement

© CANON INC.
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(1) Remove the screw and space screw.

(2) Remove the fine retaining screw of the keyboard. When removing the key-
board always have the Keytops facing downwards.

(3) The key contacts are spot-welded to the keyboard, so if any key contact is
damaged, the keyboard unit must be replaced.

6.5-4 Solenoid

Fig. 6-39  Solenoid & Roller Unit Replacement

© CANON INC.
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(1) After removing the three retaining screws, turn the solenoid coil inward and
then lift it upward.

(2) Before removing the feed roller unit, spot mark the gear to the side of the
bracket, then unscrew the three retaining screws at the top of the solenoid

coil.

(3) Be sure that the spot mark are in alignment when attaching it to the solenoid
coil, or else the print-out is not in the proper viewing position.

6.5-5 Feed Roller

Fig. 6-40  Tear off the Paper
(1) When the paper wraps around the roller.
i)  Remove the hood assembly by unscrewing the pinface screw.
ii)  With a tweezers, tear off the paper wound around the roller.
(2) When the paper slips on the roller.

i)  Take a damp cloth and wipe the roller thoroughly until all of the coating
substance is cleared.
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Table 6-8  Signal Check Sheet (1)
Oscilloscope Voltage " ob
. . A . : Waveform servation
Pin No. Signal Source Destination Trigger | V/em | sec/cm Range Function of Signal
cC 3 I1 D-C T.-C 36 1 .5 .5m Vp D<= GND Weight of 1 of 8-4-2-1 key encoder. Becomes “1” when(1), 3, (8], (@), (8),,5,X or (2] is pressed, and in IR-PR1 — BR
D-C 4 & IR — IR operations, flickers of ““0” signals appear; but when any other key is pressed,
it remains “0” with flickers of *“1”* signals appearing in IR — IR operations.
c.C 4 IN D-C T.C 36 1 .5 .5m VDD <> GND Discriminate numeral from order Becomes “1” when (0 (8) is pressed & (=) for print-out; but becomes “0”” when any
TC 5 keys. other key is pressed.
cc 5 SCT1 TC T-C 25 SCT1 S5 -5m Vbp=> GND 52-bit time Length of SCT1 is (CP) 28.85 psec x (bit) 4 x (digit) 13 = 1500-2 [usec].
D-C 18
1.5 [msec] + 0.5 [msec/cm] =3 [cm]
SND
SCT, Sem L VoD
cC 6 PRo T-C T.C 27 o1 -5 -5m Vpp <= GND PR signal becomes ““1” when point PR is “0” or “1” when switched ON. When PRo=1 and numeral key is pressed after
register is 0. (¢), it becomes PR4 with PRo being ““0”. When PRo and (J@)(2)(8) @ are pressed
after pressing (¢, then PRo becomes “1”.
During PR — PR and PR operation in calculation, flickers of “1” signals appear.
cCc 7 PR4 T-C T-C 28 b1 .5 .5m Vpbp<=>GND PR signal becomes “1” when point When PR signa] is “1”” and (J() are pressed after (¢}, then PR4 becomes “0”’. When
register is 4. PR signal is “0”* and numieral key or keys are pressed after (5], PR4 is ““1”, but as
soon as (1 with numeral key are pressed; PR4 becomes ““0”.
. Power . Free :
cc o8 GND Supply gg ;2 Running = ov Ground Confirm the ground level of GND, then check DC.
cCC 9 Vbp Power T-C 20 Free .5 —7.5V+10% Drain voltage of LSI Same as checking for GND. :
Supply DC 10, 26 Running
CC 10 CT4 cC T-C 33 é1 .5 2m Vpp ==GND Timing Chip control signal Normal is “0”, but flickers of “1”” when 1st numeral is entered or (= is pressed in
multiplication or division. '
CC 11 CT3 c.C T-C 32 o1 .5 20m Vbp<=>GND Timing Chip control signal Normal is “1”, but flickers of ““0” when any key is pressed. Remains “0” when key
is held down, but becomes “1’ when released.
cC 12 | CTs cc T.C 31 61 5 20m | Vbp<>GND Same as CT3.
cC 13 CT cC T-C 30 1 5 20m Timing Chip control signal Normal is “0”, but flickers of “1”” when any key is pressed. When (=) is pressed in
multiplication or division, waveform of 0-1-0-1 appear; but during print-out it is
“1” and becomes “0” when it ends.
C.C 14 CR1 C-C D-C 17 ¢1 .5 20m Vpbp <> GND Data Chlp control signal Normal is “ln7 but ﬂickers Of “0” when any key is pressed and remains “0” lf key is
. held down, but becomes “1” if released. In multiplication or division, when (&) is
pressed, waveform of 0-1-0-1 appear, but during print-out it is “0” and becomes “1”
when it ends.




Check Sheet (2)

Oscilloscope Vol .
Pin No. Signal Source Destination - oltage Function of Signal Waveform Observation
Trigger V/em| sec/cm Range
CC 15 CR2 C.C D-C 16 $1 .5 20m Vbp <>GND Data Chip control signal Normal is “0””, but CC14-SCT1 appears when (€] is pressed & flickers of “1” when
EXE @ or & is pressed; but is “0” during print-out & when any of other keys is
pressed.
CcC 16 CR3 Cc.C D-C 15 1 .5 20m Vpp<>GND Data Chip control signal Normal is ““1””, but flickers of “0” appear when any key is pressed. During calculation
& print-out is “0” with flickers of “1”. CC14-SCTo appears when (€] is pressed.
When key is held down it is “0”; but becomes ““1” when released.
c.Cc 17 CR4 Cc.C D.C 14 #1 .5 20m VDD <>GND Data Chip control signal Normal is “0””, but CC14-SCTo appears when (3] is pressed. When (&) , (2] or numeral
key is pressed, flickers of ““1”” appear; but when other keys is pressed, it is always “0”".
Cc.C 18 CRs C.C D-C 13 o1 .5 20m Vpp <=>GND Data Chip control signal Normal is ““1”, but flickers of “0” appear when key is pressed. When key is held down,
it is “0”, but becomes “1” when released.
c.C 19 o1 oscC T-C 18 61 .5 Su Ve c==GND Shift clock pulse Check frequency of ¢1. Each printing time of P1 ~ Ps must be adjusted at 15msec.
D.C 12 15000
5(TX) x 2(SCT) x 13(digit) x 4(bi) ~ 2885 [msec]
28.85 psec _
5 psec/em 5.77 [cm]
61 U --=- GND
---------- Vee
5.8 cm —>
C.C 20 @2 0oSC T.C 19 o1 .5 S5u Vbbb <> GND Shift clock pulse Check frequency of ¢2 which is the same as ¢1.
D.C 11 /—t---- GND
5.8cm
C.C 21 SP-CC T.C T.C 21 1 .5 .2m Vbp<=>GND Triggers J-K flip-flop in control chip. Flickers of “1” appear when a key is pressed or during calculation cycle. Check to
Emitted at end of P9 or SCT1 see if it stops at CC1 and SP-CC continuously appears when key is held down.
(sometime at SCTo)
CcC 22 \YeXel Power T-C 29 Free .5 —12.4<> —16V | Gate voltage of LSI (MOS FET) Check it the same way as for GND.
Supply D-C 28 Running
C.C. 23 | MSD=0 D-C DC 9 #1 .5 .2m Vbp=<=>GND Check if data in 13th digit of UA or Normal is “0”, but becomes ““1” if data enters 13th digit of BR at CR3=1 or when
BR. data enters 13th digit of UA at CR3=0. In entry overflow or underflow such as
P AEEFEE o (MR @ @ @, it becomes “17.
C.C 24 CA D-C DC 8 1 .5 .2m Vpbp <> GND Carry in addition or borrow in Normal is “1””. Press @[ @ and check to see that carry is not emitted at the
subtraction first (8); but when second (# is pressed, it becomes “0”.
¢C 25 KST D-C D-C 7 o1 5 -2m Vpp<=>GND Indicate key is held down Becomes “1” when any key is pressed, but becomes “0” when key is released.
C.C 26 KEY D-C DC 6 1 .5 .2m Vpp<>GND Indicates (¢) or (] is held down Becomes “1” when [¢] or (¢} is pressed, but becomes “0” when it is released.
(C+CI) In calculation overflow, flickers of “0” appear.




Check Sheet (3)

Oscilloscope Voltage
Pin No. Signal Source Destination Trigger Viem | sec/em Range Function of Signal Waveform Observation
c.Cc 27 Iz D.C D-C 37 o1 .5 .2m VDD <> GND Weight of 2 of 8-4-2-1 key encoder When 2 @ ® @ = F () or [e) is pressed, it becomes “1”; but when =
DC 3 is pressed, flickers of “1” appear since data of IR is transferring.
CC 28 I3 D-C T-C 38 1 .5 .2m VDD == GND Weight of 4 of 8-4-2-1 key encoder When @ 8) @) @)= X (3 or [S) is pressed, it becomes “1”. When any other key is
DC 2 pressed, flickers of “1” appear since data of IR is transferring.
DC 1 L4 D-C T-C 39 ¢ .5 .2m VoD <=GND Weight of 8 of 8-4-2-1 key encoder When [8) (8) or [} is pressed, it becomes “1”.  When any other key is pressed,
flickers of *“1”” appear since data of IR is transferring.
D-C 19 TD12 T-C T-C 24 SCT1 .5 .2m VDD <> GND Indicates 4-bit {1 digt) time or 13th Set SCT1 width of 6.5 cm.
digit
_ F—— 85em —]
scT,
D1 _ﬂ —)r—l(_‘ 5mm
TD12 should appear 5mm before end of SCT1.
D-C 20 TD3 T-C T.C 23 TD12 .5 20u VDD == GND Indicates 1-bit time & weight of Set TD1 2 width to 4 cm.
8-4-2-1 code
TD1, < 4cm =
s T — T} 1cm
TB3 should appear 1 cm before end of TD12.
D-C 21 TBo T-C T.-C 22 TD12 .5 20u Vpp=— GND Indicate 1-bit time & weight of 1 of Set TD12 width to 4 cm.
8-4-2-1 code
TDi2 e 4em —_;i—_
8o —{ = 1cm [ |
TBo should appear at beginning of TD12 and be the length of 1 cm.
D-C 24 Po T-C . : _— . ]
TC 2 Po .5 20m Vpp <> GND Tlfme when not printing or transporting | check time of P1 ~ P9 which should be 135 [msec] since P1 is 15 [msec].
ot tape 15 x 9 = 135 [msec]
135 [msec] _
20 [msec/cm] 6.75 [em]
-—e= GND
Py N 6.75cm —)l_—
---------- = VDD
Normal is *“1”’; but when print-out of transport, it is “0”.




Check Sheet (4)

Oscilloscope
. . . Voltage .
Pin No. Signal Source Destination Trigger |V/em | sec/em Range Function of Signal Waveform Observation
D-C 25 PR1 T-C T-C 26 o1 .5 201 Vb p<— GND Indicates second position of point When power is switched ON, it is “1” or “0”. If it is “1”, then after () operation, in
register (PR1) first numeral registration it performs 4=PR and becomes “0”. If “0” and () (1) @ 3
are pressed after [6), then PR1 becomes “1”.
Discriminates between numeral and N i «q .
D-C 29 N KB KB o1 5 201 VDD <= GND C) or order key. ormal is “1” and becomes “0” when numgral key is pressed.
D-C 30 9 KB KB o1 .5 20u VD D<—-GND Indicates (8] is pressed Normal is “1” and becomes 0" when (8] is pressed.
D-C 31 8 KB KB o1 .5 201 VpD <= GND Indicates (8] or is pressed Normal is “1”” and becomes 0"’ when (8] or is pressed.
D.C 33 7 KB KB o1 .5 20u Vb o <=GND Indicates (7) or [c] is pressed Normal is “1”” and becomes “0”” when (@) or (€] is pressed.
.D-C 34 6 KB KB ¢1 .5 20u VDD <> GND Indicates (6] or (5] is pressed Normal is ““1”’” and becomes “0” when (6) or (] is pressed.
D-C 35 5 KB KB é1 .5 201 Vbpp <> GND Indicates (8] or (x] is pressed Normal is “1””and becomes “0”” when (8) or (] is pressed.
D-C 36 4 KB KB 1 .5 20u VDD «-=GND Indicates (4) or (7 is pressed Normal is “1” and becomes “0” when (4) or (3 is pressed.
D.C 37 3 KB KB 1 .5 20u VDD <> GND Indicates (3) or (3 is pressed Normal is “1”” and becomes “0”” when (3) or (5 is pressed.
D-C 38 2 KB KB #1 .5 20u Vb D<>GND Indicates (2] or (=) is pressed Normal is “1” and becomes “0” when (&) or & is pressed.
D-C 39 1 KB KB 1 .5 20u VDD <> GND Indicates (1) or [ is pressed Normal is “1” and becomes “0”” when (1] or [ is pressed.
D.C 40 1 KB KB 1 .5 20u VDD <= GND Indicates (0] is pressed Normal is “1” and becomes “0” when [0} is pressed.
TC 1 MAG T-C Po .5 20m Activa:es solenoid Set Po pulse width to 4.5 cm.
--=-=- GND
45cm _—| l——
---- =VbD
MAG 2cm F Pg~Pg ;i
MAG should appear 2 cm before end of Po for the time of P¢ ~P9.
T.C 3 P1 T-C T.H Po 5 10m VDD <—=VH Set Po pulse width to 9 cm. Press ()
—_— --- aND
TC 4 TH1 | TC T-H Po 5 10m | —14V<-Vn TH THy TH, TH, N vem = o
TC 7 P2 T-C T-H Po .5 10m VDD <> VH o B _‘l Voo
%% 7z P1 P1 | --------------- =V
TC 8 P3 T.C T-H Po .5 10m VDD «>VH k—P2
P I I l I
P3 2
TC 9 TH2 T-C TH Po .5 10m —14V <> VH —
k—Ps P I I | J
T-C 11 Ps T.C T-H Po .5 10m VDD <« VH Ps ——l ’———I ’
T-C 12 TH4 T-C T-H Po .5 10m —14V <= VH P
Print pattern of (] j___l Y
T-C 14 P4 T-C T-H Po .5 10m VDD <= VH Ps w
=1
T-C 15 TH3 T-C T-H Po .5 10m —14V<->VH THy — L =VH
my— 1 1
y—a | 1
— 1 1
4
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Canon Hi-Speed Battery Charger 20A

1.  General

1.1 Appearance

Fig. 1-1 Appearance

1.2 Introduction

Battery Charger 10A or Hi-Speed Battery Charger 20A may be used in charging the
nickel-cadmium battery of the Pocketronic.

Battery Charger 10A is the conventional type charger which takes approximately 5
times longer than the Hi-Speed Battery Charger 20A.

Hi-Speed Battery Charger 20A has an overcharge protect switch circuit with a rapid
charging system. Thus, a rapid charge with the charging current being automatically

controlled to prevent an overcharge, and also, the Pocketronic being operatable while

it is being charged.

These are the principal features of this Hi-Speed battery charger.

© CANON INC.
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“er Pocketronic

The CHARGE pilot lamp indicates whether the battery is being charged or fully

charged.

2. Specifications
2.1 General Specifications

Power:

Power Consumption:

DC Output:

Battery:

Charging Time:
Temperature:
2.2 Characteristics

Battery Voltage at End of
Charge:

Charging Current:

Charging Time and Capacity
(at 20°C):

Noise (1uV/m ... .. 0dB):

AC 100V, 110~ 120V & 220~ 240V
(by Voltage Selector)
50/60Hz

7VA

8.5V, 150mA
10.0V, 110mA

NiCd Battery
NR-AA ........ 6 pcs.
NR-2/3AA ... 7pcs.

Approx. 3~ 5 hours

0°'C~40C

Temp.  NR-AA(x6)  NR-2/3AA(x7)
0°C 8.6~ 8.9V 10.1~10.45V

20°C 8.6~ 8.8V 10.1~10.3V

40°C 8.35~ 8.7V 9.8~10.2V

A circuit (NR-AAx6) 110 ~170mA

B circuit (NR-2/3AAx7) 90 ~130mA

Capacity after 5 hours charge e 80%

Capacity after 10 hours charge .... 85%

150KHz ....... 50dB max.

500KHz ....... 40dB max.

5MHz ~ 30MHz .. 26dB max.
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3. Operation Principle

This battery charger is one type of a relay circuit which is developed for controlling
both the opening and closing of the circuit between the power source and applied load.
This is done by discriminating the input signals.

Being a chemical reaction power source, the battery generates hydrogen gas during
charging and discharging alike, and the volume of gas increases when it is overcharging.
But, the battery itself is so constituted to absorb or release the gas to prevent damaging
the battery.

Since a rapid charge is carried out by a current which is a few times larger than that
for ordinarily charging a battery; thus, an overcharge protector is incorporated in this
charger to control the gas it generates.

When the battery voltage Ein increases to EH1, 'Tr1 is ON and Tr2 & Tr3 are OFF
with the load circuit being closed; but when Ein decreases to EH2, then Tr2 & Tr3
become ON. There is a hysteresis characteristics between EH1 & EHz.

o
=
] /|
s3]
B
s
G M
> ON| |OFF
‘5 /
& /
= //
O
Egz Eg1

Input Voltage Ein

Fig. 3-1  Graphic Illustration of the Characteristics of
Upper Limit Voltage Switch Circuit

Power

Input

O<

Fig. 3-2 Battery Charger Circuit
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When the battery voltage Ein drops to EH2, the battery is charged with relatively
large current; but when Ein rises to EH1, the charging stops. Thus, the switch circuit
turns ON and OFF alternately.

Battery Voltage
/ R

~Von
>ﬁ_ i
\ Mean Value of the Charge Current
K

I~

t1 t2t3tatste 1 tn
Charging Time

Charge Current & Battery Voltage

Fig. 3-3 Graphic illustration of the performance characteristics of
the battery charger upper limit voltage switch circuit

Thus, the charge current flows intermittently into the battery. As shown in the Fig.
3-3, the mean value of the charge current decreases as the charging proceeds.

The charge lamp flickers since the charge current flows in intermittently. The lamp
keeps on flickering but grows dimmer towards the end of the charging time.

230V
SW o—— ——0 -
Cl 15V
\&M CH:z — NR-2/3AAx7
—[ B Circuit —"
f o
AC Input —l i
L — NR-AAx6
CH; A Circuit
- © e—j
Transformer

Fig. 3-4 Charging Circuit

The NR-2/3AA’s in the B circuit & NR-AA’s in the A circuit are alternately charged
by half of an AC cycle due to the CH2 & CH1 voltage switch circuits respectively.

© CANON INC.
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Fig. 3-5 Voltage Switch Circuit

This charger has an IC voltage switch circuit as shown in Fig. 3-5; thus two IC’s are
used one for the A circuit and the other for the B circuit.

© CANON INC.
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4. Service Tips (for Charger 20A)

4.1 Circuit Diagram

Yellow P.L
Orange Bs
W ’ -0
Ra
B Circuit -
Cs . '
[ NR-23AAX7 —J.'-
B2
AC input Purple 0
C2
Lz ! ACircuit |
Yellow 4 T NR-AAX6 =
Rs B
Ca
’ Ds
J__ 1 6 Green B1
- —o0
2
Green
=
D2

Fig. 41  Circuit Diagram of Hi-Speed Battery Charger 20A
The upper limit voltage is preset at a precise optimum level of a determined temper-
ature range at the factory; therefore never try to adjust the variable resistor (VR),

unless special equipments are used in temperature controlled condition.
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4.2 Disassemble
4.2-1 Removal of Top Cover

Unscrew the 4 retaining screws at the bottom of the charger to remove the top
cover.

4.2-2 Removal of Chassis

Remove 3 screws to detach the chassis from the casing.

Retaining Screw

Retaining Screw

Fig. 4-2 Removal of Chassis

4.2-3 Removal of AC Cord

Remove cord strain relief bushing by using the special plier (cord bushing
release plier). Then unsolder the cord terminals.

Fig. 4-3 Plier or Removing AC Cord

© CANON INC.
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4.2-4 Removal of Printed Board

(1) Power Voltage Setting

This charger can be set for power supply voltage of 100V, 110 ~120V &
220~ 240V (50/60Hz).

(2) Replacing of Printed Board “A”

Retaining Screw

Fig. 4-4 Removal of Printed Board “A”

Remove 2 screws as illustrated in Fig. 4-4 to take out Printed Board “A”.

Unsolder the white, blue, gray, black & brown lead wires of the transformer,
the green ground wire and the AC cord.

When any component of printed board “A” is replaced, no adjustment of
the upper limit charge voltage is required.

4.2-5 Replacing Printed Board ‘B’

Never replace any faulty component on the printed board “B”; because special
equipments under certain conditions are necessary to make the proper adjust-

ments.

Replace it with a new printed board ‘B’ unit which requires no adjusting, and
send the faulty printed board back to the company for repairs.

© CANON INC.
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Battery Charger 10A

1. General

1.1 Appearance

Fig. 1-1 Appearance

1.2 Introduction
This is a simple charger for charging as compared with Hi-Speed Battery Charger

20A. Battery Charger 10A has neither an overcharge protect circuit nor a power
voltage selector.

2. Specifications

Charging Time: 14 ~ 20 hours
Power: 100V, 115V, 220V & 240V
Power Consumption: 2VA

© CANON INC.
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Ambient Conditions Temp.:

Relative humidity:
Dimensions:

Weight:

3. Circuit of Charger 10A

0C~ 40°C
90%
50(W) x 50(D) x 49(H) mm

200g

Printed Board
Yellow

230V

110V
100V Red

AC100V 50/60 Hz

Fig. 3-1

Charging Circuit

“*" Pocketronic
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Operating Instruction for Pocketronic Checker

The Pocketronic checker is used to check the 3 LSI’s and the thermal head, and also the
voltage margin of them in the field servicing of the Pocketronic.

The checking of the LSI and the thermal head by this checker are quite simple, that is,
remove the doubtful LSI or thermal head from the Pocketronic, and then place it in the posi-
tion where the flawless one is already inserted in the checker, so as to verify whether it is
faulty or not by the calculating operations of the checker whether the checker can be operated
correctly or not.

The built-in batteries with the Hi-speed charger 20A and pair of constant-voltage power
sources are used in the checker for the internal and the external power supplies respectively.

1. Operation
1.1 How to Operate

(1) Turn off the POWER switch, and then connect the Hi-speed charger 20A to it to
charge the built-in batteries. At this time, confirm if the “POWER” and “CHARGE”
lamps light up.

(2) External power sources.

(i) Ground the output terminal “+” to “GND” of each constant-voltage power
sources, and then connect “GND” terminals of both power sources.

(i) Connect “—” of the right-hand power source to the VH terminal of the checker
as shown in Fig. 1.

"

(iii) Connect “~ of the left-hand power source to the VDD terminal of the checker.

Fig. 1 Pocketronic Checker Fig. 2 Outer View
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(3)

Make sure 3 LSI’s are properly inserted on the sockets. The LSI’s must be set on
the socket so as to coordinate the black dot of LSI with that of the carry.

Insert the cartridge tape properly and set the power switch to “INT” position.

(5) Set the voltage meter selection switch to “VH”, “VGc” and “VDD” in sequence,
and confirm their respective voltages.
After that, confirm whether calculations are properly done or not.

(6) Switch ON both power sources and set the voltages at 17.0V (VH) and 7.5V (VD D)
by adjusting “VOLTAGE” knobs.

(7) Change the power switch to “EXT” to operate the checker by the external two
power sources.

1.2 LSl Check

(1) Remove the doubtful LSI from the Pocketronic and thoroughly clean the LSI’s
prongs.
Do it as quickly as possible so as to prevent LSI from becoming overheated.

(2) After making sure the power switch is turned OFF (center position of the power

switch), then remove the LSI from the checker to change with the doubtful LSI
which has been used in Pocketronic.

Set the LSI on the socket in such a way that the black dot of LSI coordinate the
position of the black dot marked on the carry of the socket.

Set the power switch to “INT”, and then check the operation according to the
operating check program sheet.

(See Pocketronic Operating Check Sheet.)

If the checker operate properly, change the power switch to “EXT” to check the
voltage margin of the LSI by referring with Table 1.

18
VbD VH
17
—6.75V —-15.3V & —17.0V T
s
~7.50V ~15.3V pt
—8.25V ~16.0V 15
—8.50V ~18.8V L
)
P
Table 1. Voltage Margin —> VDD
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Fig. 3 Placing a LSI on the Socket

During this procedure, even though the thermal head has Automatic Voltage Regu-
lator, never set the voltage over —19V.

(3) If the checker operates properly with the doubtful LSI, then the other LSI’s must
be checked in the same way.

1.3 Thermal Head Check

Fig. 4 Replacement of the Thermal Head

© CANON INC.



Checker 4 e Pocketronic

(1) Open the left-hand side of the chassis, and unsolder the wiring of the thermal head
unit from the lug terminals, then remove the thermal head from the checker.

(2) Attach the faulty thermal head of the Pocketronic to the checker.

(3) Set the power switch to “INT”, and then confirm the print-out by pressing ,
(0} and (=, then all dots can be observed.

© CANON INC.
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cenen Borketronic

PARTS CATALOG

All parts which are used in Canola Pocketronic are listed in this Parts Catalog.

When ordering any part or parts, first, confirm with the Part’s Diagram in the Parts
Catalog, and specify the part by its description, part’s serial number and quantity.

When any part in this list has been modified, a Service Manual Report will be issued
to inform you about the modification with its modified serial number.

Please, enter it in this Parts Catalog section as soon as the information has been
received.

August, 1970

© CANON INC.



e Borketronic

PARTS CATALOG 2

Exploded View
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PARTS CATALOG 3

KEY | PARTs NO. |  aTv. DESCRIPTION
1 Y80-0098-01 1 Upper Cover Unit k= =2 =y b
1-1 83-7150-01 1 Power Switch Plate BRX A v F 7V —0F
1-2 86-0094-01 1 Screw, Pin Face 2 x 3.2 # = A ES D
1-3 Y80-0123-01 1 Hood Ass'y 7 - F T oy A
1-4 [96-8284-01 1 Name Plate  — & 7 v — }
2 83-7088-01 1 Damper & > N —
3 83-7089-01 17 Damper s > 2 —
4 83-7069-01 1 Keytop 0 ¥ — F 5 7 0
5 83-7070-01 1 Keytop | * — b 5 7 &
6 83-7071-01 1 Keytop 1 e A |
7 83-7072-01 1 Keytop 2 ¥ — b v 72
8 83-7073-01 1 Keytop 3 ¥ — b v 7 3
9 83-7074-01 1 Keytop 4 ¥ — +F v 7 4
10 83-7075-01 1 Keytop 5 ¥ — +F v 7 5
11 83-7076-01 1 Keytop 6 ¥ — b v 7 6
12 83-7077-01 1 Keytop 7 F o= F v 77
13 83-7078-01 1 Keytop 8 ¥ — +F v 7 8
14 83-7079-01 1 Keytop 9 ¥ — bt v 7 9
15 83-7080-01 1 Keytop [e] ¥ — b o 7
16 83-7081-01 1 Keytop 1 ¥ — b oy 7
17 83-7082-01 1 Keytop ¥ — oy 7
18 83-7083-01 1 Keytop =) * — b oy 7 3
19 83-7084-01 1 Keytop = * — oy 7 H
20 83-7085-01 1 Keytop ¥ — b oy 7
21 83-7086-01 1 Keytop 5] * — b 5 7 F
22 83-7087-01 18 Damper Vs > o2 —
23 83-7106-02 1 Cutter » . % —
24 X71-5294-01 2 Screw, BH 2 x 5 P AN E R PEY,
25 88-0640-01 1 Thermal Head Ass'y Fem~Ny FT oy A
25-1 83-7108-01 1 Thermal Head Bracket H—= Ny N7 T4y b
25-2 |X16-260505 2 Screw, PH 2.6 x 5 + F ¥ ~ oz v
25-3 |Y80-0113-01 1 Thermal Head Set P~y F oy b
25-4 |X16-200405 3 Screw, PH 2 x 4 + £ ¥ =< oz v
25-5 |X36-200505 2 Screw, tapping PH 2 x5 F Ny ¥ FY
26 83-7139-01 1 Plate [ A
27 X16-200405 4 Screw, PH 2 x 4 + F >y = i v
28 89-3010-01 1 Coil Unit a2 4 A =2 = o b
29 X36-200505 3 Screw, tapping PH 2 x 5 F N gy By R
30 83-7131-01 1 Washer 1% ” P *
31 83-7133-01 1 Damper & > N —
32 Y80-0125-01 1 Core Ass'y ®on 7 x4
32-1 X32-401582 1 Washer, retaining B FE v vy
32-2 |83-7134-01 1 Damper & > IS —
33 Y80-0099-01 1 Roller Unit B — 5 — =2 = , }
33-1 |X16-170205 2 Screw, PH1.7 x 2 + = 5y = oz v
33-2 |83-0120-01 1 Cover 5 2 —
33-3 |83-7147-01 1 Spring P %
33-4 |83-7127-01 2 Roller o — 5 —
33-5 |X16-200405 1 Screw, PH 2 x 4 + £ > < oz v

KEY

NO. PARTS NO. QTy. DESCRIPTION
34 83-7138-02 1 Core Guide a7 H A 3
35 X36-200807 2 Screw, tapping PH 2 x 8 F N Loy By R
36 X16-200505 3 Screw, PH2 x 5 + = oy oz v
37 Y80-0114-01 1 Keyboard Card Unit P R
38 X36-260507 5 Screw, tapping PH 2.6 x 5 F N F oy By R
39 88-0638-01 1 LSI Card Unit LST#— k==t
40 83-7096-01 1 Washer % .y v .
41 83-7097-01 1 Clamp z 7 b4 7
42 Y80-0115-01 1 Discrete Card Set FARZ )= H— Fty b
43 83-7096-01 1 Washer 7 o P2 »
44 X36-260505 1 Screw, tapping 2.6 x5 F N E oy By iU
45 X16-200405 2 Screw, PH 2 x 4 + F oy N oz
46 X61-8034-01 1 Variable Condenser B & a3 v ¥ o ¥
47 83-7107-01 1 Condenser Plate AT v F v v EAR
48 X16-170205 2 Screw, PH1.7x 2 + o o o~ ox v
49 Y80-0116-01 1 Battery Unit (A), (D) =y () FAER
Y80-0124-01 1 Battery Unit (B), (O) Wi == b ) B A F 4
49-1 |[83-7109-01 1 Battery Cover (A) wotor S = Q)
49-2 X37-200505 1 Screw, tapping BH 2 x 5 S r oy B Y
49-3 |X37-200505 1 Screw, tapping BH 2 x 5 S
49-4 [89-0739-01 1 Base Cover JEE b % -
49-5 |X37-200505 1 Screw, tapping BH 2 x 5 N4 sy By Ry
49-6 |X37-200505 1 Screw, tapping BH 2 x5 S4By B Ry
49-7 X37-200505 1 Screw, tapping BH 2 x 5 R4 b gy R
49-8 |X37-200505 1 Screw, tapping BH 2x 5 NA b E oy Er xY
49-9 |X61-7829-01 1 Battery Unit Printed Board Ea=y 7Y > MR
49-10 |83-7110-01 1 Battery Cover (B) E oM o < — @)
49-11 [ X37-200505 1 Screw, tapping BH 2 x 5 N hgr oy Er R
50 88-0641-01 1 Receptacle Unit )27 & 7 A=y b
51 96-8336-01 1 Rating Plate, (D) EHEE BAEWA
96-8338-01 1 Rating Plate, (O) EHMKR A A EA
52 X71-5291-01 4 Screw, BH 2.6 x 22 P S S S
53 Y80-0101-01 1 Battery Set (A), (D) B+t v MA) B AKERN
1

Y80-0112-01

Battery Set (B), (O)

#Hith+ v B H A BN
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PARTS CATALOG 4 camer Poeketronic
2. LSI Card Unit
(LSI H—=Fa=zw })
88-0638-01
KEY UNITS
NG, PARTS NO. | " ooy DESCRIPTION
88-0638-01 1 1.SI Card Unit LST #— K==y b
X64-0833-02 1 Carbon Resistor 10KQT1/8W | & % f I [ 5 4 47 28
X65-5091-01 1 Transistor 2N5449 I S B |
X65-7012-01 1 1.SI TMS-1732 LST TMS-1732
X65-7013-01 1 LSI TMS-1731 LST TMS-1731
X65-7014-01 1 LSI TMS-1730 LST TMS-1730

3. Discrete Card Unit
(FaRZYU—bA—Fazy b)

88—0639—02
KG' | PARTS No. | uMTS DESCRIPTION
88-0639-02 1 Discrete Card Unit T A Y= A= =9 b
X63-3114-01 Chemical Condenser 4. 7uF, 3 hva T v
16WV
X63-2009-01 11 Ceramic Condenser 47pF, €53y 2a iy
50V
X63-2010-01 4 Ceramic Condenser 100pF, I I v ATy
50V
X64-0122-01 1 Carbon Resistor 47QT1/4W B’ F BB E E 2R
X64-0634-02 1 Carbon Resistor 6.8KQT1/8W | & F K BB & £ 5 4
X64-0635-02 1 Carbon Resistor 8.2KQTI1/8W | ik & B & Bl & # #1 2;
X64-0636-02 2 Carbon Resistor 150KQT1/8W | ik F B B B & % # &
X64-0828-01 1 Carbon Resistor 1KQT1/8W b EF AERE: IR
X64-0833-02 2 Carbon Resistor 10KQT1/8W | [k & B BB & &E # 51 &
X64-0836-02 2 Carbon Resistor 56KQT1/8W | K F B BB & 3% 41 %
X64-0853-02 4 Carbon Resistor 4. TKQT1/8w | /& F BB Rl % 35 2%
X64-0855-02 1 Carbon Resistor 2.2KQT1/gw | & % BB 5 4 51 &5
X65-5045-01 1 Diode WG=-599 £ 4 A4 - F
X65-5090-01 4 Transistor 2N5447 A A
X65-5091-01 2 Transistor 2N5449 by vy xR
X65-9504-01 1 Thermistor 32D27 + S
X64-0723-01 1 Metal Resistor 150Q B & B KR IE Bl 2=
X62-8946-01 1 Metal Resistor 270Q M 1 4 BB B I 4 A
X64-0860-01 1 Metal Resistor 15KQT1/8W Bk Ak & B BB R B &5
X64-0835-01 1 Metal Resistor 33KQT1/8W B At & B B B 5 25

© CANON INC.
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4. A.V.R. Card Unit
(A.V.R. #—F)
Y80-0113—-01
Nomen. | PARTS NO. UNITS DESCRIPTION
PER ASS’Y
X61-6910-01 3 Pin 3 = ¥
X62-8805-01 1 Chemical Condenser FIhnayF o oh—
10V 2.2uF
X64-2210-01 1 Solid Resistor 390QTL/2W Yoy oy ¥ W O®
X64-2323-01 1 Solid Resistor 8.2KQT1/8W vy oy N o=
X64-2415-01 3 Solid Resistor 10KQT1/8W vy oy ¥ o
X64-2508-01 1 Solid Resistor 100KQT1/8W vy oy ¥R OB
X65-5090-01 1 Transistor 2N5447 A S 4
X65-5091-01 2 Transistor 2N5449 A A .
X65-5124-01 1 Zenor Diode IN4736 Yoz b= K4 F—
X65-6126-01 1 Transistor TIP30 [ - S S

© CANON INC.



PARTS CATALOG 6

3.

Parts Index
(#&FEE!)

PARTS NO.

UNITS
PER ASS'Y

REVISION NO. —

REPORT NO.

Y80-0098-01
Y80-0099-01
Y80-0101-01
Y80-0112-01
Y80-0113-01
Y80-0114-01
Y80-0i15-01
Y80-0116-01
Y80-0123-01
Y80-0124-01
Y80-0125-01

X16-170205
X16-200405
X16-200505
X16-260505

X32-401582

X36-200505
X36-200807
X36-260507
X36-260505

X37-200505

X61-8034-01
X61-7829-01
X61-6910-01

X62-8946-01
X62-8805-01

X63-2009-01
X63-2010-01
X63-3114-01

X64-0122-01
X64-0634-02
X64-0635-02
X64-0636-02
X64-0723-01
X64-0828-02
X64-0833-02
X64-0835-01
X64-0836-02
X64-0853-02
X64-0860-01
X64-2210-01
X6h4-2323-01
X64-2415-01
X64-2508-01

X65-5045-01
X65-5090-01
X65-5091-01
X65-5124-01
X65-6126-01
X65-7012-01
X65-7013-01
X65-7014-01

N W 0 el R I R e e R

0N,

=W N N 0 W N DY e

e e = 1 e

3-1

3-33

3-49-13, 3-53
3-49-13, 3-53
3-25-3

3-37

3-42

3-49

3-1-3

3-49

3-32

3-33-1, 3-48
3-25-4

3-36

3-25-2

3-32-1

3-25-5, 3-29
3-35
3-38
3-44

3-49-2, 3-49-3, 3-49-5

ININIFN

[N N N N N N N N I N N NN

IR NN NI RN

© CANON INC.



PARTS NO. PERUEISE‘SY REVISION NO, — REPORT NO.

X65-7016-01 1 — — 4
X65-9504-01 1 — —_ 4
X71-5291-01 4 - — 3-52
X71-5294-01 2 - - 3-24
83-0120-01 1 - — 3-33-2
83-7069-01 1 - - 3-4
83-7070-01 1 — — 3-5
83-7071-01 1 - — 3-6
83-7072-01 1 — — 3-7
83-7073-01 1 — - 3-8
83-7074-01 1 - — 3-9
83-~7075-01 1 - - 3-10
83-7076-01 1 — —_ 3-11
83-7077-01 1 - — 3-12
83-7078-01 1 - — 3-13
83-7079-01 1 — — 3-14
83-7080-01 1 — - 3-15
83-7081-01 1 — - 3-16
83-7082-01 1 — — 3-17
83-7033-01 1 — - 3-18
83-7084-01 1 - — 3-19
83-7085-01 1 — — 3-20
83-7086-01 1 — - 3-21
83-7087-01 18 - — 3-22
83-7088-01 1 - — 3-2
83-7089-01 17 - - 3-3
83-7096-01 2 - - 3-40, 3-43
83-7097-01 1 — - 3-41
83-7106-02 1 — — 3-23
83-7107-01 1 —_ — 3-47
83-7108-02 1 - — 3-25-1
83-7109-02 1 - - 3-49-1
83-7110-01 1 — — 3-49-10
83-7127-01 2 — —_ 3-33-4
83-7131-01 1 - — 3-30
83-7133-01 1 - - 3-31
83-7134-01 1 — - 3-32-2
83-7138-02 1 - — 3-34
83-7139-01 1 — _ 3-26
83-7147-01 1 - - 3-33-3
83-7150-01 1 - = 3-1-1
86-0094-01 1 = - 3-1-2
88-0638-01 1 = - 3-40, 4
88-0640-01 1 - - 3-25
88-0641-01 1 - - 3-50
89-0739-01 1 = - 3-49-4
89-3010-01 1 - = 3-28
96-8284-01 1 - - 3-1-4
96-8336-01 1 - - 3-51
96-8338-01 1 - - 3-51
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CANON POCKETRONIC

HI-SPEED BATTERY CHARGER 20A



PARTS CATALOG 2 cMPurketFum[
Hi-speed Battery Charger 20A

© CANON INC.



cenen Borketronic

Hi-speed Battery Charger 20A

PARTS CATALOG 3

KEY | ParTs No. bER mes'y DESCRIPTION
1 89-3020-02 1 Upper Cover Unit EH N - a2 = v b
2 X06-300603 2 Screw, PH 3 x 6 + £ + = x v
3 88-0687-02 1 Card Unit (A) B o— K o2 o= o b
4 X06-300403 2 Screw, PH 3 x 4 + £ 5 = x v
5 X61-1164-01 1 Power Transformer B B F 3 v =
6 X06-400403 1 Screw, PH 4 x 4 + F F =R % v
7 X62-7972-01 1 Lug Terminal > v ] -+
8 X06-300403 3 Screw, PH 3 x 4 + £ 5 < x
9 83-7679-02 1 Chassis D x — >
10 88-2520-01 1 Curl Code Unit H— NI —PF 2=y}
11 83-7680-01 1 Eyelet, hanger > U % v
12 88-0688-01 1 Card Unit (B) Ho— ¥ == 5 k@
13 X06-300603 2 Screw, PH 3 x 6 + F o+ X %2 v
14 Y80-0176-01 1 Base Cover Unit, 100V B 8 — =2 = v}
Y80-0178-01 1 Base Cover Unit, 110V~120V E # X — =2 = v b
Y80-0179-01 1 Base Cover Unit, 220V~240V E # X — =2 = 9 }
15 88-2501-01 1 Power Supply Cord Unit,100vV | & ®& = — V¥
88-2502-01 1 Power Supply Cord Unit, 115V ' B = - r
88-2504-01 1 Power Supply Cord Unit,240v | & #® = — F
88-2543-01 1 Power Supply Cord Unit, 220V | & #® = — &}
16 X62-6979-01 1 Cord Bush, 100V, 115V I — F 7w v oa
X62-6980-01 1 Cord Bush, 220V, 240V, 115UL | &= — F 7 » ¥ a
17 X16-264005 4 Screw, PH 2.6 x 40 + £ F X %

© CANON INC.




PARTS CATALOG 4

Card Unit (A)
(H=Fkaz=vb)

ceen Doeketronic

88—0687—-02
UNITS
Nomen.| PARTS NO. PER ASS'Y DESCRIPTION
X61-0036=02 1 Switch = 1 4 ¥
F X61-7933-01 1 Fuse 0.3A = = - =
L1,L2|X62-1517-01 2 Coil 2. 2mH = A4 n
X62-6972-01 1 Lug Terminal 7 7 ¥ ¥
Ne X62-7530-01 1 Neon Lamp * % v 7 ¥ 7
C1,C2|X63-2811-01 2 Ceramic Condenser 150V IS wZaYFrY —
1000PF
R1,R2 [X64-0489-01 2 Carbon Resistor 68KQ T ® & R E w2
1/4W
E10126 0.3m |Wire & %
Card Unit (B)
(H=Fkaz=wv k)
88—-0688—02
UNITS
Nomen. PARTS NO. PER ASS'Y DESCRIPTION
P.LL |X61-7103-02 1 Charger Lamp Fre— V¥ =35 7
R3 X62-8338-01 1 Resister Ei i
C3~C6{X63-2037-01 4 Ceramic Condenser 50V €5 I ws ATy —
0. 1pF
R5,R7|X64-0161-01 2 Carbon Resistor 10Q T1/4W | & % # & B & 1 =
R6 X64-0465-01 1 Carbon Resistor 1.2KQT1/4W | & £ # B & & 15 51 2
R4 X64-0490-01 1 Carbon Resistor 1.5KQT1/4W | & % # i [ & & 41 &
VR1, [|X64-4333-01 2 Variable Resistor 5K 1/4W q%F ] %
VR2
Di~D4 |X65-5110-01 4 Diode 10D-05 v 4 #* — ¥
D5,D6 |X65-5111-01 2 Diode MA-26 £ 4 & = ¥
X65-7021-01 2 Protector Switch BB L= A4 v F

© CANON INC.




CANON POCKETRONIC

BATTERY CHARGER 10A



PARTS CATALOG 2 canen Aneketronic

Canon Pocketronic Battery Charger 10A
220V, 240V

© CANON INC.



Canon Fucketr,um't PARTS CATALOG 3

Canon Pocketronic Battery Charger 10A

220V, 240V
KEY | PaARTS NO. PEgN'ATSSS,Y DESCRIPTION
1 Y80-0187-01 1 Upper Cover Unit, 220~ k% == = v}
240V
2 X71-0177-01 2 Screw, BH 2.6 x 17.5 A M E Y R
3 88-2519-01 1 Curl Cord Unit H—n T = Fa=. b
4 X61-1155-01 1 Power Transformer w OB O+ 3 o =
5 83-7495-02 1 Base Cover 220V -4 # - -
86-0143-01 1 Base Ccver 240V &S 7 5 -
6 Y80-0108-01 1 Charger Card Unit Fv - Vr— A== b
7 X61-7963-01 1 Power Supply Cord 220V w/H T - F 220V
X61-7964-01 1 Power Supply Cord 240V W2 - F 240V
8 X71-0176-01 2 Screw, BH 2.6 x 38 SA Ay R
Y80-0108-01
X64-0678-01 1 Carbon Resistor 68QT1/2W 3R el
X64-0679-01 1 Carbon Resistor 180Q T1/2W | i % # I3 @ 4 &1 &
X65-5100-01 2 Diode 1S2080 £ 4 F = F

© CANON INC.



PARTS CATALOG 4 . cemen Porketronic

Canon Pocketronic Battery Charger 10A
100V, 115VUL, 115V

© CANON INC.



cener Dorcketronic

PARTS CATALOG 5

Canon Pocketronic Battery Charger 10A
100V, 115VUL, 115V

KEY

UNITS

NO. PARTS NO. PER ASS'Y DESCRIPTION
1 Y80-0186-01 1 Upper Cover Unit 100V EH = 2 = 9}
Y80-0187-01 1 Upper Cover Unit 115V koA oS =2 = b
2 X71-0177-01 2 Screw, BH 2.6 x17.5 WA 2 e Y
3 88-2519-01 1 Curl Cord Unit H—ma —Fa=w}
4 X61-1155-01 1 Power Transformer | B b 5 v =
5 89-0733-01 1 Base Cover & 7 2 -
6 Y80-0108-01 1 Charger Card Unit Fr—Yr—H—Fa=v}
7 X71-0176-01 2 Screw, BH 2.6 x 38 I B P B S
* Y80-0108-01
X64-0678-01 1 Carbon Resistor 68QT1/2W % E E R B
X64-0679-01 1 Carbon Resistor 180QT1/2W | R & # i & & # 5l %
X65-5100-01 2 Diode 1S2080 £ 4 * - r

© CANON INC.







