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CHAPTER I. THEORY OF OPERATION

1.

1.1

GENERAL
Fig. 1.1 shows the electric block diagram of the main PCB and the switch PCB.

Main PCB (B517031) (French verifier specification, B517039)

1.1.1

1.1.2

Main CPU (HD64180P)
This 8-bit CMOS microcomputer controls the entire EP-7/170 system.

ROM/RAM

The ROM consists of the main ROM and the SPROM. The main ROM stores the
programs of the main CPU, and the SPROM stores the spell check dictionary. The
main ROM capacity is 32 Kbytes for the English specification, and 64 Kbytes for the
French specification. The SPROM capacity is 128 Kbytes for the English specifi-
cation, and 256 Kbytes for the French specification.

The RAM (8-Kbyte) is used for the text memory, user’s spell check dictionary, and
correction memory.

Gate array (HG61HOB6)
The gate array consists of the address decoder and |/0 ports (12 input ports and 34
output ports).

Key input detection circuit (membrane)
This circuit informs the main CPU which key is pressed. It takes the form of a matrix
through which the key scanning signal is sent.

Thermal head rank setting circuit
This circuit informs the main CPU of the thermal head rank. To set the rank, one of
the points B ~ G is soldered.

LED drive circuit
This circuit controls signals to the SHIFT LED and the POWER LED, causing
them to light or to flash. (The POWER LED is located on the switch PCB.)

Thermal head driver circuit

Control signals from the main CPU pass through this circuit before energizing the
thermal head.

This circuit incorporates two other circuits; a protective circuit which prevents
damage to the thermal head when the CPU is unable to function properly due to
software runaway, and a temperature control circuit which changes the energizing
time in accordance with the ambient temperature.

Motor drive circuits

There are three motors in all: the carriage motor SM-25 (#25), the paper feed motor
SM-20 (20), and the thermal head motor SM-30 (820). They are driven through
their respective drive circuits by signals from the main CPU.



1.2

1.1.9

1.1.10

1.1.11

1.1.12

1.1.13

1.1.14

Voltage regulator circuits

These circuits produces three stabilized voltages of Vcc (+5V), VBk (+5V) and Vcon
(+12V) from the fluctuating DC voltage supplied by the dry cell batteries or the AC
adapter.

Buzzer drive circuit
The piezo-electric buzzer sounds when the buzzer drive circuit receives a clock signal
sent from the clock generator in the main CPU.

Low voltage detection circuit

This circuit monitors whether or not the battery voltage (VBT) has fallen below 5.5 V.
The VBT voltage level is detected by using the threshold voltage level of the CMOS IC
(TCA050BP).

Leaf switch detection circuit
This circuit monitors whether the leaf switch is ON or OFF and sends this
information to the main CPU.

Clock generator

The clock generator is incorporated into the main CPU but works in conjunction with
an externally located ceramic oscillator (incorporating a 30 pF capacitor) to produce
signals of 8 MHz £+ 1%.

NMI and RES circuits
These circuits send NMI and RES (reset) signals to the main CPU when the power is
switched ON or OFF.

Switch PCB (B517030)

1.21

Indication circuit (slide switches)

This circuit informs the main CPU which option has been selected for each of the

following functions:
Calculator, typewriter, or word spell mode (TW, CAL, or W.SPELL), line
feed pitch (1, 1 %, or 2), density (LOW, MEDIUM, or HIGH), underline
function (ON or OFF), style (BOLD, EXPANDED, or NORMAL)



Dry cell batteries or AC adapter Main PCB (B517031 or B517039)

Power supply |

J ROM ¢
(32 or 64-Kbyte)

Voltage regulator circuits ROM le—

(128 or 256-Kbyte)
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Vee VBK  VCcoN
I RAM (8-Kbyte)
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I
l
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| motor drive circuit
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circuit Key input detection circuit
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Switch PCB (B517030)

Fig. 1.1 Electronic Block Diagram of Main PCB and Switch PCB



2. KEYBOARD

2.1 Construction of the Keyboard

Key stem

Key top

Upper cover

Rubber spring

Pattern film unit

—— —— Main PCB

—I

Lower cover

Fig. 2.1 Sectional View of the Keyboard

Fig. 2.1 shows a sectional view of the keyboard. The key top is fitted onto the key stem,
whose movement is guided by the upper cover. Beneath the upper cover lie the rubber
spring and pattern film unit.

2.2 Operation of the Keyboard

Key top

t / Key stem
N ®

L )

Fig. 2.2 Detailed Structure of the Keyboard

Rubber spring

\

{
\ Upper pattern film

Y
|

F

Spacer

Lower pattern film

Wik

Membrane keyboard plate

Fig. 2.3 Detail of Part (&)

The detailed construction of the keyboard is shown in Figs. 2.2 and 2.3. The rubber
spring is composed of highly insulating silicone rubber. Beneath it lie the upper pattern
film, the spacer, the lower pattern film, and the membrane keyboard plate.

There is a pair of electrodes, one each on the upper and lower pattern films; when the
key is pressed, the electrodes contact each other through a hole in the spacer and close
the circuit.



OUTLINE OF PROGRAM EXECUTION

Control of the EP-7 and EP-170 is done by the 8-bit CPU HD64180P. It controls the scanning
of the keyboard and slide switches, paper feed motor drive, carriage motor drive, thermal head
motor drive, thermal head drive, etc.

A time sharing method is adopted for the execution of control programs. Keyboard and slide
switch scanning, processing of keyed-in data, etc., are dealt with in the main program, which
is interrupted by subroutines such as that for control of the printing mechanism.

a. Main program b. Subroutine {print control interrupt)

1 Start ) ( Start )
inti YES
Initialize the main CPU @%
Processing of

previous data continued

NO

Read data in print

Keyboard scanning buft
uffer

Any

Any keyed- print data?
in data?
NO YES
Slide switch scanning
I Print control
Process input data Set next interrupt

Return to main program

~Printing
necessary?

Write data to print

buffer
L

Fig. 3.1 Program Outline



As shown in Fig. 3.1, when there is no key data input, the main CPU normally scans the
keyboard and is on standby waiting for data input. At this time, the control subroutine for
operation of the printing mechanism interrupts the main program every 8 ms for
execution of print control.

If there is no print data in the print buffer at the time of interruption, control is returned to
the main program after preparation for the next interrupt (since there is no print data,
this will come 8 ms later).

When data is input, the main CPU processes the data and writes it to the print buffer
when printing is necessary. It then returns to the keyboard scanning program and goes
on standby waiting for data input. The data written to the print buffer is read at the time
of the next interrupt and the subroutine directs the printing mechanism to print in
accordance with this data.

The subroutine controls the motor operation and thermal head drive during printing (i.e.,
interrupt). It sets the time required for this interrupt and directs printing only during the
set time period. It then prepares for the next interrupt before returning control to the
main program.

When the next interrupt comes, unfinished processing of data from the previous
interrupt is executed until the printing operation is completed. The main CPU then checks
for data in the print buffer again. (See Figs. 3.2 and 3.3).



Example of program execution during printing

Approach

One character printed P Overrun— |
ﬁ% %L 3
1 2 3 ‘ 18 ¢
2 % 7 %
)) 4 7 / N / b )
\\ AN —(<
R H o
a a a a c a c a a c a c a a a a d
b b b

*a, b, ¢, and d indicate points where the subroutine interrupts or drive to mechanical parts goes ON or OFF.

a...Carriage motor drive goes ON or motor phase changed
b...Thermal head drive ON
c...Thermal head drive OFF

d...Thermal head motor drive OFF

Fig. 3.2 Example of Print Subroutine Execution

l.«————Approach

One character printed Overrun -
2 ZBS 7R 1 BRZNi\% 17 77 B\ P
ZB% 0 UlN M an / /1% ZV 17877 %
2 1 0 Zhi% 4 Zh17R% %
/ O 0 i, b 0 9., 0
3) A 1 AU g N
LS (< S
8 a 364 365C13g6 867C2868 8g9C3870 a100C182101 2102 a0 a3 a137
b, b, bg big

*The shaded bands represent the time taken for the execution of print control during subroutine interruption.
The unshaded bands indicate processing by the main program.

a; Carriage motor turned ON

3, ~ a3 Carriage motor phase changed
a1y Carriage motor turned OFF

by ~ byg Thermal head turned ON

Ci ~Cig Thermal head turned OFF

Fig. 3.3 Example of Program Execution Sequence



4. OPERATION OF THE MAIN CPU AND PERIPHERAL CIRCUITS

4.1 Main CPU, NMI and RES Circuits
The main CPU is an 8-bit CPU of the 80 series, which does not have ROM nor RAM in it. The

clock generator works in conjunction with an externally located ceramic oscillator to produce
signals of 8 MHz.

Fig. 4.1 shows the non-maskable interrupt (NMI) and reset (RES) circuits. These circuits
generate NMI and RES signals using the capacitor and the time constant of the resistors,
shown in Fig. 4.2.

(R21) (R20)
560K 1K

VOEF l/ V ® —0 RES
104 (C16)
4050BP 4050BP
o I (#7) 100K (R19)
ov
ov
Fig. 4.1 NMI and RES circuits
Power ON Power OFF
v
Ve
| |
I I
|
MI
| |
| approx. 50 ms :
|
- IH—H approx. 50 ms
RES

Fig. 4.2 NMI and RES signal generation sequence
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4.2 Key Input Detection Circuit and Indication Circuit

Gate Array (HG61H06) #8

Ki1

Ki2

Ki3

Ki4

Ki5

Ki6

Ki7

Ki8

KS1

KS2

KS3

KS4

KS5

KS6

KS7

KSs8

KS9

Keyboard matrix (membrane)

"CN7
5 [ ] 2nd TAB+/
e n
! shit F/MRMl g | PEP | ] | B | B | H
6 Paper | P
ob——TaB MR | 2 | 4 | 7 | 6 Down | U -
7 .
3f-— Phift] 3 5 8 | 9 o | — -
8
4F-F—— q e r t y u i
9
5F—— Shift | w d g j o p | 12 | BS
10
6F—— a s f h k Q Return
1
7 F— z % v n / Shift
13 8 I — — CODE WORD c b m |S RELOC| <X]
ouT pace
— T T T T T T T T
I | | I [ | | | |
| | | 1 1 1 | 1 ]
| 1 2 3 4 5 6 7 8 9 J CN8
14 |
15
16
17
18
19
20
22
23

Fig. 4.3 Key Input Detection Circuit
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SW3 SW5 SW2
SW1 SW4 a i“c>1 4 MA 4 Todl—
4 i_o:‘— 3ol 3 lGI 3| 3 : o
3|°‘|—| ZI 2.0{ 210: 2IO:
210 19] 1L°:r1 ‘LOJ'] 1L°:r]
1104 ’
L
Switch PCB
(8517030)
——— 3 8 4 7 5 6 ——
T T T T T I I
| | | | | | |
| | | l l [ I
[ s 8 4 7 5 6 9 |cne
26 27 28 29 30 5
(=) - ~ ™ < o -
- - - - - v i Gate array
¥ ¥
¥ ¢ o ¢ g

Fig. 4.4 Indication Circuit

(HG61HO6)

Fig. 4.3 shows the key input detection circuit. The main CPU monitors which keys are being
pressed by outputting the keyboard scanning signals through the gate array, shown in Fig.
4.5, and by receiving the scanning results from the eight signal lines of connector CN7. The

main CPU determines which keys are being pressed from the signal input timing.

The indication circuit is shown in Fig. 4.4. The main CPU monitors the current setting of the
slide switches by outputting scanning signals like those shown in Fig. 4.5 to this circuit.

The slide switches illustrated in Fig. 4.4 have the following functions.
SW1:

Sw2:
SWa:
SW4.:
SW5:

Switches among calculator, typewriter, and word spell modes (CAL/TWR/
W.SPELL).

Sets the paper feed pitch (1, 1 2, 2).

Sets the print density to low, medium or high (L/M/H).

Switches the automatic underlining function ON or OFF (UNDL ON/OFF).
Sets the print style (BOLD/EXP/NORMAL).

— 12 —



(14)

(15)

(16)

(17)

(18)

(19}

(20)

(22)

(23)

(26)

(27)

(28)

(29)

(30)

Fig. 4.5 Scanning Signals

13—

(*) Each figure indicates the pin
No. of the gate array



4.3 Thermal Head Rank Setting Circuit

A

B C D E F G H
IFEE PR

Gate array (HG61HO6)

Fig. 4.6 Thermal Head Rank Setting Circuit

Fig. 4.6 shows the thermal head rank setting circuit. The thermal head rank is set by closing
the appropriate soldering point among B through G according to Table 4.1. (solder points A
and H are not used.)

The thermal head rank is read once only (immediately after the power is switched ON) by a
scanning signal output from pin 31 on the gate array. If none of the thermal head rank solder
points has been closed, or two or more have been closed, the typewriter will not operate.

Solder point settings for thermal head rank are shown in Table 4.1.

_ 14—



E (um)

{ohms) 125~ 100 100 ~ 80
Resistance

225 ~ 240 B C

212 ~ 225 C D

200 ~ 212 D E

190 ~ 200 E F

180~ 190 F G

Table 4.1 Solder Point Settings for Thermal Head Rank

* E is the distance from the edge of the ceramic plate in the thermal head to the closest edge of the
thermal elements.

Distance E

LN .

| Thermal element

r
Wy

Radiation plate

15—



4.4 LED Drive Circuit

{Q12)

(R24)
4
DTC114Y 3300
VBT
SLED :
g I
o
I o
o ——0 0V Switch PCB (517030)
(D —————————
I r
z |
®
© (R3) I
CN6
g 3300 /‘/ LED2
: w— =T K
PLED
VBTO—— 2 F——4 2
|

Fig. 4.7 LED Drive Circuit

Fig. 4.7 shows the LED drive circuit.

While the power is ON, the main CPU causes LED 2 to light. When the main CPU detects low
voltage, it causes LED 2 to flash, informing the user that the batteries are weak.

When the SHIFT key is held down, or the SHIFT LOCK key is pressed, the main CPU causes
LED 1 to light.

LED 1 alerts the user to various information in the store mode by flashing three times.
Lighting or flashing of the LED’s is controlled by the main CPU through the gate array.

—16 —



4.5 Thermal Head Drive Circuit

Fig. 4.8 shows the thermal head drive circuit. It is composed of three circuits; the driver IC
(M54970P), the temperature control circuit which reacts to the ambient temperature, and
the protective circuit which protects the thermal head if the main CPU becomes unable to
operate properly due to software runaway.

Data is serially transferred from pin 51 (TXS) of the main CPU to the driver IC in
synchronization with the clock signals output from pin 53 (CKS) of the main CPU.

The serial data is converted to parallel data by the latch signal from pin 47 (LAT) on the gate
array. EN signal output from pin 48 on the gate array determines the timing of the output of
the parallel data from the driver IC to the thermal head, which it energizes.

Two sets of serial data are output for the thermal head to print one line. The first set is
“record data” which indicates those thermal elements which were energized last and -
therefore retain some residual heat. The second is the “main data” which indicates which -
thermal elements are to be energized.

The temperature control circuit uses a thermistor to adjust control of the printing and
correction mechanisms in accordance with the ambient temperature so as to avoid any
temperature-related variations in the performance of these mechanisms.

It adjusts the pulse width of the signal received from pin 51 (ENA) on the gate array to
produce the EN signal. The new pulse width is determined by the thermistor and the time
constant of the resistor and capacitor in the circuit.

If there is a software runaway, and the ENA signal fails to go LOW, parallel data output to the
thermal head is forcibly stopped after a constant time interval fixed by the time constant of
the resistor and capacitor, thus protecting the thermal head.

The power cut signal output from pin 46 on the gate array controls the power supply circuit
in the driver IC. When the thermal head drive circuit is idle, it goes LOW to reduce the
consumption of current in the driver IC.

The EN signal sometimes exceeds the rated thermal head wattage due to printing or
temperature conditions.
When this happens, the PC signal forces it to go LOW.

Fig. 4.9 shows a time chart for the thermal head drive.

17—



HD64180P {#12)

HG61HO06 (#8)

Vce

(R16) M54970P x 3 (Vcc: 4) VEoN g
T (R17) Vee NS
330K 16f on 574 B O bt
(1) (C12) S 470K 17 —|13 _ |
103 103 (R18) " T o2 > 2bm— _
ov EN 03 3 F————W\— _
1 2 15| ‘14 2 LAT L a b A _
1T, 1T, 2T, 2T, 1 42 |10 |"|>>>l _
P 05 5F——
4 6 12 10 5| ¢ e _
ov o—1A 1Q 2A 20 P-GND 06 6 j|||_|>>>.|A |
|7 9 1
°li 10 Ulos  sap=—nc 5 T o I BV
1CD A_,l 2CD P-GND ME [ _
wO Vcc Aw‘_w 3 wm 5 sl —-— _ AA i
S-OuT 09 9 — —+A—s |
4538P (#5) 1ok —— ‘A |
, _ _
16 P 11 I|III_|>>>W'+_
S-IN 01 12 ———+—v—s |
51 —
XS =k o712 a-lnlnlgl |
53 18 —12
CKS EN 03 14— ——+—WA—4 |
2 (AT oal 1 15| — —— AM—d “
11 4 —| 10 |
i #o® . 16— ———W—t |
15| PGND 06 . 17— - —+—W—4 “
PGND 07 18— = ——W—p |
, o8 M 19} - — ——W— "
s-0UT 09 Moul..lﬂl\s?.l._
ENA 21 uilél., _
NN!..:liLS?l..
49 16 —l14 _
HE S-IN 01 Nw:lllulgl._
50 17 —113
SE T o2 24— ———W—1 |
48 18 —|12 , !
EN EN 03 25 —W— |
47 2 —
ALl P n CU o4 Nmrlllnlgl _
# —|10
PC PC 05 27f = = —— W _
5 —| 9 |
15 P-GND mm s 28 —T-W—e |
o P-GND 07 29— — —4——2 |
RET (OV) —|7 _ |
08 O-——T——__
3 ~a S—
NC —s-ouT o2~ N
VCON Thermal head (26 dots)

Fig. 4.8 Thermal Head Drive Circuit
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4.6 Motor Drive Circuits

Fig. 4.11 shows the motor drive circuit. Three motors (carriage motor, paper feed motor, and
thermal head motor) are controlled by the main CPU through the gate array. M54539P is the
motor drive circuit. All motors are driven in one-two phase excitation (see Fig. 4.10). The
drive cycles for the motors are detailed below.

4.6.1 Carriage motor

(1) Printing
Four speed-up pulses (to gradually bring the motor up to operating speed) and
four slow-down pulses (to gradually bring the motor to a stop).
2.14 ms/pulse (468 pps during operation)

(2) Correction
Four speed-up pulses and four slow-down pulses.
2.53 ms/pulse (396 pps)

(3) Medium speed drive (space repeat and back space repeat)
18 speed-up pulses and 18 slow-down pulses.
1.25 ms/pulse (800 pps)

(4) High speed drive (tabulation and carriage return)
36 speed-up pulses and 36 slow-down pulses.
1 ms/pulse (1000 pps)

4.6.2 Paper feed motor
30 speed-up pulses.
1.92 ms/pulse (520 pps)

4.6.3 Thermal head motor
Three speed-up pulses and three slow-down pulses.
1.67 ms/pulse (600 pps)

| Lo |
o1 ‘ [ | ; L | 1 pulse
L [
! | ! N
2 ——— | 1+ bt
Loy L4 |
by Lo (|
»3 | [ : Lo |
o4 —— I 1 —1—1—‘_
| N I |

Fig. 4.10 Motor Drive Signal Waveforms
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CN3

To carriage
motor

CN2

To paper
feed motor

CN4

To thermal
head motor

M54539P x 2 (8: RET)

Fig. 4.11 Motor Drive Circuit
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‘ !
2 11| 'e 36
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31 12§ o< |5 37
4 R 4 38
5 h4< |
6 4| 39
! 42
I }
1
2
3
4
5 o< 43
6 I |
| 1] |6 45
<]
_ 12|4< !5 53
I
1 ! 13l l4 54
2 | 1 o< l
14| c.< K 55
. |
4 15 le 56
5 N I
6 L J
S—

CRM1
CRM2
CRM3
CRM4

LFM1
LFM2

LFM3
LFM4

HRM1
HRM2
HRM3

HRM4

Gate array (HG61HO6)



4.7 Voltage Regulator Circuits

Fig. 4.12 shows the voltage regulator circuits.

4.71

4.7.2

4.7.3

474

Vcc supply voltage regulator circuit
This circuit keeps Vcc supply voltage within +5%0-3 V despite VBT (battery) input
voltage fluctuations.

In normal operation, the coil across pins 1 and 2 and the coil across pins 3 and 4 of
transformer T1 generate an oscillating voltage which is output from pin 6, rectified
and smoothed to produce the Vcc supply. It goes through Zener diode ZD2, and the
current output from ZD2 is then controlled as the base current by transistor Q4. In
effect, the voltage is regulated by altering the oscillation frequency produced by Q2
and Q3.

VcoN supply voltage regulator circuit

VCON is the 12103 v supply to the thermal head. An oscillating voltage is generated
by transistors Q5 and Q6, coil L1, a capacitor, and a resistor.

Transistor Q8 regulates the voltage by reference to the current level output from
Zener diode ZD3.

Transistor Q7 controls oscillation.

VBK supply voltage regulator circuit

This circuit supplies voltage to the RAM. When the power is ON, the VBk voltage is
almost the same as the Vcc voltage. However, when the power is OFF, the AC
adapter or dry cell batteries supply approximately 4 V backup voltage to the RAM. C2
is a backup capacitor providing power backup to the RAM when the dry cell batteries
are being replaced.

Power switch peripheral circuits

Power may be supplied by five size-D dry cell batteries or by an AC adapter (7.5 V,
1A). When the AC adapter is plugged in, the @ (positive contact for batteries)
and @ (positive contact for AC adapter) in the power jack open and the positive
contact of the AC adapter connects with the positive contact inside the power jack,
thus disconnecting the battery circuit.

Whichever power source is used, power is supplied to VBT when the power switch is
set to the ON position.

When the power is switched OFF, VBT is connected to OV pin, and the accumulated
current is quickly discharged.

Fig. 4.13 shows the polarity of the AC adapter plug.

Fig. 4.13 Polarity of the AC Adapter Plug
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4.8 Buzzer Drive Circuit

Vce

l 4.7K (R23)

o
o
DTC114Y (Q11) ®
. I e 3
i | 31 Tout =]
T ou -
(821) | 101 | | >
— | | (5]
(c26) ———_1I £
=
©ov

Fig. 4.14 Buzzer Drive Circuit

As shown in Fig. 4.14, the piezo-electric buzzer is controlled by the main CPU. When the
main CPU detects a condition which calls for the buzzer to be driven, a pulse train (the
buzzer drive signal) is output from pin 31 and pulled up to about the Vcc voltage level
by transistor Q11 before being applied across the terminals of the piezo-electric buzzer.
The buzzer then sounds.

4.9 Low Voltage Detection Circuit

VBT

o

o

I

] 50K (VR1)
z

> 4050BP (#7)

@ 15K (R25)
o

©

Q

ov

Fig. 4.15 Low Voltage Detection Circuit

Fig. 4.15 shows the low voltage detection circuit.

This circuit informs the main CPU when the voltage has dropped. If VBT drops below 5.5 V
when the carriage motor is in high speed drive, pin 4 on IC#7 (4050BP) goes LOW. The main
CPU detects this and causes LED2 (POWER LED) to flash.

Whether the VBT voltage is low or not is determined by detecting the potential between
voltage regulator VR1 and resistor R25, using the threshold element of IC #7.
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4.10 Leaf Switch Detection Circuit

Vcc
© 4.7K (R27)
£
o (R26)
Q 2.2K
I —_—
< POs MV _L 1
g 104 Leaf Switch
© (c27)
g % 2FF————-0
©
©]

oV CN5

Fig. 4.16 Leaf Switch Detection Circuit

Fig. 4.16 shows the leaf switch detection circuit.

This circuit detects when the carriage is at the home position (it informs the main CPU
through the gate array whether the leaf switch is ON or OFF).
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CHAPTER 1II. TROUBLESHOOTING

1.1

GENERAL

This section will help in determining the cause of typewriter malfunctions. However, since it
is impossible to predict what problems will occur with a particular typewriter or when they
will occur, establishing a failsafe troubleshooting procedure is extremely difficult. This
section therefore does no more than guide by reference to example problems. It is
recommended that you develop a thorough understanding of the functions of each block so
that you can determine approximately where problems have occurred by analyzing and

examining them.

Precautions on Repair

(M
(2)

(3)
4)

(5)

To supply power from an AC source, use the specified AC adapter.

When an automatic voltage regulator is used, it should have a rating of 5-9 Vand 2 A or
more.

The power must be switched OFF before testing for continuity with a multimeter.

If a problem occurs with the thermal head or printing mechanism, the thermal head's
flexible cable should be kept disconnected until the thermal head drive circuit is
working normally.

In the Probable Cause column, pay particular attention to items associated with “IC #12
(HD64180P) defective,” since the failure of this IC may be caused by a defective ROM
or RAM.

Note: As to the question in the troubleshooting charts, when the answer is yes, the

condition is normal. If not, it is abnormal.
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