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8.1 Entry for Troubleshooting

Troubleshooting is not an easy process since troubles can happen in various sections in
varied froms. The following three items, however, will provide handy guidelines for you to
overcome your troubles.

1. Check-out procedure
Objective: Provide guidelines to overcome troubles which can not be specifically
described.
Level: Fix up the system through replacement of units. (A basic knowledge of the
system is the only requirement.)

2. Unit repair flow chart.
Objective:  Fix up faulty units at parts level.
Level: A full knowledge and an advanced technique for the system are required.

3. Troubleshooting table
A handy tool to pinspot the cause of trouble from visible defects or malfunctions.

Step for troubleshooting

Step 1: Try to fix the system by using the check-out procedure as described above. Be sure
to check the replaced units to find out if they are faulty after the replacement. (So
that you can discern the troubles due to faulty units from those due to bad connec-
tion of connectors and other parts.)

2: Replace the elements within the replaced units which are responsible for the trouble
consulting the unit flow charts and/or the troubleshooting table.

Note 1: If you come across confirmation items on the flow charts, be sure that you follow
the required confirmation procedure. Unless you do as you are required, you can
damage the new units which have been set in the system.

2: If you are lost on the way of troubleshooting, be sure to come back to the beginning
of the procedure to do it all over again.

3: If you lost the exit, repeating a same routine on the flow chart, consult the trouble-
shooting table to perform the repair correctly.

Step 1 Step 2
Check-out Unit repair Trouble-
procedure flow chart shooting table
Fix up the system Fix up faulty units at Pinspot the cause of
through replacement of parts level. trouble from visible
units. defects or malfunc-

tions.
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8.2 Check-out Procedure

Co

Turn on the power
switch.

Display
appears on
LCD?

Adjust the volume
of VIEW ANGLE.

Display
appears on
LCD?

Display is

“CHARGE BATTERY'?

Turn off the
power switch.

All
display
disappears?

Pull out all connec-
tors connecting
HX-20 except those
in the extension
units.

"Turn on the power
switch.

GO TO
2.1

|

Depress the
RESET switch.

All
display

disappears?
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Table 1.

};;ngw orK
CTRL-® Ipitialize
Programs 1 MOMITOR e
after ‘3" are £ BARSIC
displayed on the 1
screen?
Table 2
el N NO TROUBLE | -
is displaye
on LpCE;,? Copyriant 1322 by
Take A cold start Microsoft % EPSON
by pressing CTRL/ @ key. El : OByt
Y 2
Display N 1
on LCD remains
- H 2?2
Depress the key "2" i s?gig?g still
of the keyboard. °
Depress PF2 key
while CTRL key is
Table 2 being depressed. GO TO
is displayed
on LCD? 6.3
Y Data on N
the LCD screen are
correctly printed?
GO TO
Key-in all
characters from the 6.4
keyboard. |
1
GO TO
Keyed-in 7.1
characters are N \/
correctly displayed
on LCD? 1
GO TO
8.1

<

Depress the RESET
switch.

Table 1
is displayed
on LCD?

GO TO

8-3



3.1

READ the test
program.

Execute all menu of
the test program.

Option
available?

See each optional
items.

——

Check-out over,
no problem.

Printer
trouble?

LCD
display
trouble?

N

Keyboard
trouble?

Buzzar
trouble?

RS-232C
or serial
trouble?

N

External
cassette
trouble?

N

RAM
trouble?

8-4
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4.2

Measure battery
voltage.

Charge battery.
(for 8 hours)

Voltage higher
than 4.5V?

Measure circuit
voltage VL when
power is on.

Battery voltage
greater than
4.5V?

Measure voltage of
the battery connec-
tor CN9 while the
AC adapter is being
connected.

Voltage greater
than 5V?

Vi
higher than
45V?

Redo connection
between the MOSU
circuit board and
the keyboard cable
and the LCD cable
and the keyboard.

adapter.

Replace the AC

F1
fuse blown
off?

[

Check if output side -
of F1 fuse is short-
circuited.

Corrected?

Confirm it consult-
ing the check-out
procedure.

Replace F1 fuse.

N
Short-circuited? GO TO
5.2
1 1
Replace the MOSU Replace the LCD
circuit board. panel.
N N
Corrected? Corrected?
Y Y
GO TO Replace the keyboard
unit.
4.1.1




Pull out the cable

of the built-in

printer from the
connector CN6 of

the MOSU circuit board.

Output side of F1
fuse short-
circuited?

Execute the test
program.

L

*Remove extension
units if any.

«If the short-circuit
condition is elimi-
nated, replace the
extension units,
replace F1 fuse and
then confirm it
consulting the
check-out procedure.

—

*Replace M-160 printer
*Check the transistor
Q12 of the MOSU
circuit board.

The
transistor Q12 func-
tions properly?

Replace F1 fuze.

Replace the MOSU
circuit board.

Replace the MOSU
circuit board.

Measure battery
voltage.

Replace the battery.

Voltage greater
than 5V?

Replace the MOSU
circuit board.

GO TO
4.1.1
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Routine second
time?

6.2

Replace the keyboard.

Replace the MOSU
circuit board.

Confirm it consult-
ing the check-out
procedure.

Y

]

Replace the MOSU
circuit board.

I

Routine second
time?

and put power on.

Replace the keyboard

Corrected?

Replace the LCD

unit.

]

1

Replace the LCD
unit.

Corrected?

Ve

unit.

Replace the LCD

Replace the M160
printer.

Replace the keyboard.

Confirm it consult-
ing the check-out
procedure.
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Screen remains
showing Table 1?

Replace the MOSU
circuit board.

Input “1" key
from keyboard.

The screen now
works as monitor?

L

Replace the
keyboard.

Redo connection of
the keyboard cable

to the MOSU
circuit board.

@[2§e]

Put power on and
again perform mode
selection from the
MENU display.

el

Corrected?

Corrected?

Replace the MOSU
circuit board.

GO TO
7.1.1

Corrected?

Replace the
keyboard.

Confirm it consult-
ing the check-out
procedure.




Check setting of
SW-6 of the MOSU
circuit board.

Setting correct?

Screen
displays the
program after ‘3'?

NO TROUBLE |Y

Reset SW-6.

Replace the GO TO
keyboard. 21.1

Keyed-in
characters are
displayed correctly
on the screen?

Replace the MOSU
circuit board.

Replace the MOSU
circuit board.

Keyed-in
characters are
correctly displayed
n the screen?,

Replace the LCD
unit.

I

Confirm it consult-
ing the check-out
procedure.
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Y

Replace the M-160 Replace the LCD
printer. unit.

Replace the
keyboard unit.

Corrected? ] Corrected?
Replace the MOSU Replace the MOSU Replace the MOSU
Y circuit board. Y circuit board. Y circuit board.

Corrected?

Replace the

keyboard.
Replace the piezo- Replace the MOSU
buzzar. circuit board.

Corrected?

Y,

Replace the MOSU
circuit board. Replace the
connecting cable or

connecting equipment.

]

Confirm it consult-
ing the check-out
procedure.
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8.3 Unit Troubleshooting

8.3.1 MOSU Circuit Board
In troubleshooting the MOSU circuit board, search the entry routine for each type of trouble
by using the entry table. If there are two or more troubles which are subject to change half
way, enter as a rule the trouble which occurred first.

Precautions

1) If a continuity check on the circuit elements is indicated in the flow chart, be sure to dis-
connect the AC adaptor and battery connector from the MOSU circuit board, and wait for
more than 30 seconds before starting the continuity check.

2) The flow chart may not indicate a mode in which to conduct a check. Examine the steps
before and after the desired check item in the flow chart, or the trouble phenomenon in-
volved before attempting the check.

3) If the same routine must be repeated in the troubleshooting flow chart, or if repairs are im-
possible, refer to the circuit diagram and operation description, and try to repair, or make a
repair entry as mentioned below.

Steps
1. Replace the MOSU circuit board with another, and check again if it is defective.
2.If the trouble is identified, assume its cause by referring to the Table of Troubles, check var-
ious parts, and replace or adjust parts.
3. If the trouble is unlikely to recur, or if it seldom occurs and is difficult to identify, regulate
the drive voltage in the following way.
a) Disconnect the batteries from the battery connector (CN9).
b) Set up a DC regulator that can vary voltages from about O to 10V.
c) Set the regulator voltage to +5V, and turn off the regulator output voltage.
d) Connect the regulator output terminal to connector CN9 or the check terminal on the
circuit board (Vp: +5V, GND (P): GND).
e) Turn the regulator on to output the +5V voltage.
* After taking the above steps, vary the voltage from 4.5V to 6.0V, and check operation at

each voltage level. If the trouble recurs due to the voltage variation, fix the voltage, and
attempt repairs by referring again to the check procedure and troubleshooting flow chart.



ENTRY TABLE

( Start 1.0 )

Power
on?

Cartridge
(ROM/micro-
cassette)?

<

Initialized
?

N

Keyboard?

M-160

printer? External cassette?

Identify trouble
type using the
check procedure.

AN

a Q 0



POWER TROUBLE

Measure + voltage
at Pin 17 of
connector CN5

or capacitor C6.

Voltage
+7+1Vv?

Measure output
voltage while
making test program
RS-232C check.

C4 + voltage: + 8V
C10—voltage: —8V.

+8v
output?

GO TO

Turn power off.

Screen
goes all
blank?

Turn power on, Check backup
and measure line voltage at check
voltage VL at terminal Vc.
check terminal + 5.
N
Voltage N
from 4.5V
to 6.0V?
Y
GO TO
2.1

While measuring
battery voltage
at check terminal
Vp, recharge the
batteries through
AC adaptor.

Voltage
rises high during

Check continuity or
resistance of the
following.
*Transistor Q10
*Zener diode ZD3
*Reset switch 3«—4.

Any
defective
element?

Replace defective
element.

Check all backup
elements, and replace
those which cause
abnormal backup

recharging?

Check continuity
between AC adaptor
connector Pins 1,

2 and batteries.

voltage.

Turn power on
while checking Pin
7 of IC 2B.

Electrically
connected?

Pin 7

Replace
batteries.

of IC 2B is at
high level?

Replace
Cl 2B.

Replace diode D2
or resistor R1
or connector.

4.2

MOSU circuit board

has no power trouble.
Check each option,
and return to the
Entry Table.

GO TO
1.2

GO TO
5.1

GO TO
1.1



Voltage
ov?

Y

Measure resistance
of fuse F1.

Measure resistance
between F1 output
and ground.

maximum 4.5V?

Voltage

GO TO GO TO
3.2 3.3

Check base voltage
of transistor Q8.

GO TO

Check zener
diode ZD7.

3.1

Disconnect M-160
printer cable from
MOSU circuit board.

Still

ZD7 defective?

Replace ZD7.

N C

Collector
and base shorted?

transistors
(Q12,Q13).

Replace defective

Y

Replace transistor

Q10.

shorted7/ —I
Check transistors
Y

Q12 and Q13.

Replace fuse F1.

Replace H-160
printer.

GO TO
1.1

Element leads or
elements themselves
seem to have been
shorted. Check the
circuit board, and
correct the shorted
condition.

Check transistor

Q10. Shorted
or open?
GO TO
22 GO TO
2.3

GO TO GO TO
2.5 1.1



3.2 3.4

Mesure voltage at Disconnect AC
check terminal Vp. adaptor.

Voltage
from 4.5V to
6.0V?

Voltage
VL from 4.5V
to 6.0V?

Y

Replace transistor Connect AC adaptor No problem
Qs. and recharge
batteries

(for 8 hours).

Check level at
Pin 2 of IC 7E.

3.5

This
routine repeated
again?

Replace batteries.

Replace IC 7E.

GO TO
1.1
|
Replace reset
switch.
Pin 6 of
IC 5F at high
level?
Replace IC 5D.
GO TO
1.1 J
l_.____‘
r Replace IC 5F. J
]
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Output
voltage 4.5V

Check diodes
D6 and D7.

to 6.0V?

Measure voltage
VL at check
terminal “ +5".

Voltage

Diode
defective?

Replace defective

P

Check capacitors
C1,C6,C7.C12.

Elements leads or

elements themselves|
are shorted.
Check Vip line.

Capacitor
defective?

Replace defective

VLD same as line
voltage VL?

Check Pin 4 output
of IC 2C.

. Pulse
(about 1.25 kHz)

output?

Replace capacitor
c2.

diode. capacitor.
L |
Either + 8V or GO TO
—8V. 1.1
Neither N Replace diode D3
+ 8V nor —8V (—8V)or D4
output? (+8V).
Check base of
transistor Q2. Pin 5 N
of IC 7E at high
level?
Replace IC 2C. Q2 base
at low level? Replace IC 7E

Corrected?

Replace slave
CPU 6D.

c3.

Replace capacitor

GO TO
1.1

of IC 3A about

Voltage

voltage minus
0.7V or less?

IY

of Pin 13 of N

<Ic3A s Pin 14 >———

Y Replace
transistor Q2.

L

Overcurrent. Check
coil T1,IC 6B, IC

Replace transistor Replace IC 6C, and replace
Q1. 3A. defective ones. GO TO
1.1
GO TO
1.1



Push reset
switch.

Screen
totally blank and
remains so?

Turn power on
again.

Power turn off, checking
pin 11 of IC 3E

Pin 11 N

]

Push reset switch
while checking Pin
2 of IC 7E.

Goes low
when reset switch
is pushed?

Push reset switch
while checking
Pin 15 of IC 7E.

l

]

Replace IC 5F

Goes

high when reset

switch is pushed
?

Replace IC 7E.

of IC 3E goes
high?

Screen

]

Replace IC 2E.

L

Replace transistor
Q8.

GO TO

“Power off”
is possible
normally?

totally blank and
remains so?

Probably uncont-
rolled run of
program. Recharge
batteries, and test
RAMs with test
program.

Pin 1
of IC 7E goes
high when power
is off?

Replace IC 7E.

Replace slave CPU
(6D) and main
CPU (8G).

Corrected
?

Y

Replace main
or slave CPU.

_ ]

of IC 2E goes
high when powe

1.1

Turn power off
and check Pin
6 of IC 5F.

Y

Replace IC 5D.

N

Pin 12

is off? Pin 1

Y ()f IC 2E goes~_N
o

Replace IC5F.

8-17

Replace IC 4E. is off?
[Y
Replace IC 2E.
Replace IC 3E.
GO TO
1.1




Table 1.

kK MEMI ¥okx
CTRL.13 TEi tialize

A
i

Table
3or4d
displayed?

Turn power on and
check display on
LCD screen.

IHITOR

RO PEM BHS

1.
[: Arbitrary program

name

Table
Tor2
displayed?

N Keep CTRL key
depressed,
and push key @.

Table 3
Y
ok MEMI ¥k
L 214
Push key 2 ri"FiEleinigl tialize

Table
1or2
displayed?

on keyboard.

MITOR
Table N LLIWEY BRS
5 displayed RAM test is TRl BAS
? performed with 41— BRS
test program.
Unintelligible
program name
Push all data and
function keys on N
keyboard.
Table 5.
Y
Copwrisht 1922 by
W] cre=mtt 5 EPS
EYery N 'p.i-'.r C‘:-'.'T't b2 El‘ '::etl- N
key inputs N AR =k 8-
normally? < ‘
Y Number of bytes
of program P1
(0~ XXXX Bytes)

Push MENU key.

Nothing

G0 70 displayed Y
Isp
26.1 at all?

GO TO GO TO
7.1 7.2

GO TO
8.2



After Table 1 or 2
MENU is displayed,
push key 1.

Table
6 displayed?

Test all function
with test program

This
routine repeated
again?

Replace main
CPU (8G).

-

Replace ROMs from
15E to 12E.

Table
70r8
displayed?

Probably keyboard
trouble.

Table 6.

Table 7.

Tapurisht 135
Microsart & E
T . ::1

Turn power on and
off, and after MENU
is displayed, check
each address/data
bus line (O to 15).
and Pin 2 output

of IC 8E.

All
address bus
lines at high
level?

Pin 2 of
IC 8E at high
level?

Pin 6 of IC 8E
at high level?

Replace main
CPU (8G).

L

Replace IC8E.

L

Replace
IC15D.

GO TO
11.1

Replace IC 8E.

GO TO
6.1



Turn VIEW ANGLE
switch.

Black
and white contrast
on screen?

CHARGE
BATTERY! displayed
on screen?

Connect AC adaptor
and recharge batteries
for 8 hours.

8-20

GO TO
1.2

TRAP
displayed on
screen?




Oscillators
CR1,CR3
oscillate?

]

Replace slave CPU

Turn power on while
checking Pin 6
of main CPU (8G).

kept for about 30
msec after power
is turned on?

Check Pins 39 (AS)
and 40(E) of main CPU
(8G).

Pulse

(6D) or main CPU
(8G).

Corrected N
?
Y
Y

]

1

Replace CR1 or
CR3.

Check capacitors

Corrected?

C15 to C18 installed
in oscillators.

Replace defective
capacitors.

GO TO
1.0

Turn power on while
checking Pin 3 of
IC 5F.

High level
kept for about

30 msec after
power is turned

Turn power on while

pins).

checking Pin 4
of IC 4F.

Always
high level?

Check reset switch
if it works.

output? Low level
kept for about
30 msec after
power is turned
Y ) ?
Replace main
CPU.
After turning power
on, check each add- Reala;e reset
ress/data bus line Replace IC 7C. switch.
signal (at main CPU
Pulses [
Il
OUtIFi):;;? ° Replace IC 4F.
Replace IC 5F.
GO TO GO TO GO TO

\\107

\107

\17
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Check each address
latch output after

Replace main
CPU (8G).

12 of IC 16E

Pulses
output to all
lines?

Replace IC 16E.

Check signals of
address lines A8,
A9, A10 on output

Corrected?

10.3

Replace ROMs from
15Eto 11E.

side of IC 11G after
turning power on.

Same as
main CPU output
waveform?

Replace IC 11G.

Check IC 15D output
signal (ROM select)
after turning power on.

All
remain at high
level?

Pulses
output to all
lines?

Replace IC 8E.
N 1

Display

Corrected?

on LCD screen?

GO TO
7.3

8-22

Probably faulty
contact of address
data bus lines.
«Conduct continuity
check on each 11G
output line (main
CPU (8G), address
latch (16E) address
lines (A8, A9,
A10), and each
ROM or selector
ICs (15D, 9E).
«Check if output
lines are not
shorted.




Key input is
impossible?

Push keys while
checking Pin 13
of IC IG.

Goes
high when key
is pushed?

Except for PF key
possible to input?

Check key codes of
keys that cannot
input.

KRTN

Push keys while
checking Pins 11,
12,13 of IC6C.

Pin 11

2 to 7 inputs
is impossible?

Replace IC 3G.

0 to 7 input

is impossible?

Replace IC 6C.
Replace IC 9E.

|
Replace IC 1G.
GO TO
6.1

goes low?

Push keys while
checking Pins 10,
11 of IC 4E.

Pin 10

Pin 12
goes high?

Pin 13
at high level?

Push keys while
checking Pin 2
of IC 6C.

Pin 2
goes low?

Replace IC 1E.

goes low?
Y
Replace IC 6C.
Replace IC 6C.
Replace main
CPU 8G.
GO TO GO TO GO TO GO TO GO TO
12.1 12.2 6.1 13.1 6.1
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Push keys while

Push keys while
checking Pins 11,

Polarities
of Pins 11 and 13-
opposite to each
other?

Replace IC 2E.

—

Replace IC 3E.

N checking Pins from Piz "
f IC 4E go
Corrected? 910 15 of IC 9E. [¢] ‘ 7g es
high?
Y
Each 13 of IC 3E.
acl N
signal output Replace IC 4E.
at low level?
Replace IC 5G.
Replace IC 9E.
GO TO
6.1
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]

Check Pin 11 Push keys while Replace IC 9E.
of IC 9G. . i

checking Pins 1

to 6 of IC 9E.

Goes low
when key input
is entered?

Pin 4
remains high?

Replace IC 9G.
Push keys while
checking Pins from
8 to 10 of IC 3E.
Pin 10
goes high?
Replace IC 1E.
Pin 8
at high level?
GO TO
6.1

Push keys while
checking Pins 9
to 11 of IC 2E.

3 signals
go high at the
same time?

Replace IC 3E.

Replace IC 2E.
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KRTN

0.1, 8.9 inputs
cannot be entered
at all?

Specific

KSC inputs cannot

be entered at
all?

Replace IC 4G.

Replace IC 5G.

Specific

KRTN inputs cannot

be entered at all
?

Replace IC 1G.

Replace IC 3G.

]

——

Replace IC 4G.

GO TO
6.1
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on?

correctly display
on screen when
power is turned

Table 9.

wxé MEMLI ek
; Inltiallze
SIC

J

R

Lo
D

ru_n-u |

U'A =

Display
partially
doubled.

Push key ‘2" on
keyboard.

Table 11
displayed on
screen?

missing?

Push all data and
function keys on
keyboard.

Uu—"

Table 10.

Initialize
TOR

1ORGM S

Arbitrary program name
Table 9 or 10 Table 11
S
Mi
Replace IC 16G. =1
Display N <
partially

All key
inputs correctly
entered?

Push MENU key.

Character
N Corrected? white and black
shown reversed?

Replace IC 9G.
Y

Check Pin 11 and

Pin 12 signals

C ted
orrste of IC 11H.
Displa N
h y , Samesignal N
unchanged? <aveform for Pins>
1Q1d 12?
Y Replace IC 9G. Replace IC 16G Y
Replace IC 11H.
Probably keyboard Replace IC 10H.
trouble. J
GO TO
6.1 Screen
shows display but
goes blank.
GO TO GO TO
11.1 16.1
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Table 11
or 12 displayed?

Probably keyboard
trouble.

GO TO
11.1

No
display at

Check Pin 1 and
Pin 2 outputs
of IC 1F.

Pin 2
output remains
at low level?

Replace IC 9E.

Table 12.

Replace IC 1F

|

GO TO
6.1

Replace main CPU
8G and each of ROMs

all? 15E to 12E.
Check Pins 2,
3.6 0f IC 10H.
Pin 6 N
outputs pulse?
GO TO
Replace IC 11H. 6.1

|

8-28

Pin 2
outputs pulse?

Pin 9
of |C 3F outputs
pulse?

Replace IC 10.

I

Replace IC 6G.

]

Replace IC 3F.




]

Display MENU on
screen, and with
CTRL key depressed,
push PF2 key.

Check Pin 17 of
slave CPU 6D.

Motor
of M-160 printer
starts running?

Pin 17
at low level?

Pin 6
of IC 4E at
high level?

Check emitter of
transistor Q9 and
collector of Q12.

Collector
of Q12 at low

level?

Give print command
to printer while
checking Pins 19
and 20 of slave
CPU 6D.

Y

]

Replace slave

CPU.
L

Replace IC 4E.

L

Emitter
of Q9 at high
level?

Replace transistor
Q9.

Check transistors
Q12 and Q13 and
diode D1.

Check Pins 4 and
13 of IC 7E.

Pin 19
goes high when
carriage reaches
left end?

Pin 13
at high level?

Replace defective
elements.

Pin 4
at low level
?

GO TO
17.1

Y Pin 28
of slave CPU
Probably connector 6D at low
CN®6 defective. Replace IC 7E. level?
Make continuity
check, and replace I
defective connector.
Replace IC 4E. Replace slave CPU
Go TO GO TO GO TO 1 60 .
18.3 19.2 17.1
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Dots or
characters
missing?

Dots N Characters are missing.

Excess
dots printed?

missing?

Let printer print
while checking
Pin 20 of slave
CPU 6D.

signal a pulse
with a cycle
of about 0.6
msec?

Trouble

occurs at some

print positions
?

Refer to Table 14,
and check output
signals to the
head involved with

slave CPU.

H1: Pin13,6D

H2: Pin 14,6D

H3: Pin 15,6D

H4: Pin 16, 6D
GO TO
19.1

GO TO
18.2

]

Wrong
characters
printed?

Replace main CPU.

Table 14.

B

o | e
Hz | TR0
I
H3 1 0(91;1~4244c)10ts
N

Dots
uneven in den-
sity?

Check collector of
transistor Q12.

18.3

Corrected?

Replace IC 8D.

Replace transistor
Q12.

GO TO
18.3

Probably not
printer trouble.

1

1

Replace slave
CPU 6D.

Corrected?

GO TO
18.1

This routine
repeated again?

Replace main CPU
8G and ROMs 15E
to 12E.

GO TO
17.1

8-30
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Pins 13
to 16 of slave
CPU output pulses
only?

]

Display characters

in all area of LCD
screen, and with
CTRL key depressed,
push PF2 key.

Pins 13
to 16 of slave
CPU output pulses
only?

Check Pin 11
of IC 8D.

Goes
low when carriage
reaches left
end?

Replace diode D18.

Replace IC 8D.

Replace IC 13D.

Corrected?
Y
GO TO GO TO
18. 1 18.3
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GO TO
18.1




Check +8V during
operation.

Normal
voltage
outputs?

GO TO
4.2

of IC 7B at high

of IC 7B at
about 5V?

]

Probably faulty
contact of Pin 7

(DTR) or Pin 6 (DSR)
of connector 2.

Make continuity check,
and either repair
connector pin or
replace CN2.

Replace transistor
Q6.

Replace IC 7B.

Pin 8 N
of IC 7B at low
level?

Data
transfer

of IC 6B at
high level?

Pin 11
of IC 7B at low
level?

Pin 6
of IC 6B outputs
+8V pulses?

Pin 3

level?

of IC 7B at low

Check Pins 4

and 6 of IC 7B.

<opposite to that

Pin 6
outputs a pulse
of polarity

of Pin 4 output
pulse?

v

o

GO TO
20.1

Replace IC 7B.

GO TO
21.1

GO TO
21.2

GO TO
21.3

GO TO
21.5

|
Check Pins 11,
12 and 13 of
IC1F.

Pin 13
goes high?

Pins 11
and 12 go low
at the same
time?

GO 7O
22.3

GO TO
22.2
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Check Pin 9 and
Pin 10 signals
of IC7C.

Pulse ~__

outputs of Pin
9 of IC7C and
Pin 6 of IC 6B
have opposite:
polarities?

Y

Check Pin 9 and
Pin 10 signals
of IC7C.

of Pin 2 (TXD) of
connector 2 or

setting. Make
continuity check,
and either repair
connector pin or
replace CN2.

Probably faulty contact

wrong transfer speed

Pin 9
of IC 7C outputs
pulse?

——

Replace main
CPU 8G.

GO TO
1.0

outputs of Pins

9 and 10 of IC

7C have the sam
phase?

Y

Replace IC 6B.

1

—

Replace IC7C.

GO TO
21.1

Check Pin 13
of IC 7B.

Replace IC 7B.

Probably faulty
contact of Pin 5
(CTS) of connector
2. Make continuity
check, and either
repair pin or
replace CN2.

GO TO
20.1

of IC 6B at
high level?

Pin9

Y

Replace IC 6B. ]

Replace slave
CPU 6D.
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GO TO
20.1




Check Pin 3 of
IC 2F.

Replace IC 1F.

Replace slave
CPU 6D.

Pin 3
of IC 2F outputs
pulse?

outputs of Pins
3and 4 of IC
2F have the
same phase?

N
Y

Replace slave
CPU 6D.

]

GO TO
1.0

GO TO
20.1
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Can
neither send nor
receive?

Possible except
receiving?

Check +8V
outputs.

10 of IC 6C.

Check Pins 9 and

+8V
normal?

Check Pins 1 and
2 of IC 3F.

Pin 1
outputs low
level?

Pin 9

Pin 10

at high level?

at low level?

Possible except
sending?

Probably no problems.
Check connection of

corrector CN 1 again.

]

Probably faulty
contact of Pin 5
(PIN) of connector 1.
Either repair pin
or replace CN1.

I

Replace IC 6C.

Replace main
CPU 8G.

Pin 2

of IC 3F outputs
a signal having

polarity opposite
to that of Pin 1

output signal?
Y

Replace IC 3F.

Check Pins 1 (4),
8(11), 3, and
10 of IC 4D.

Pins 1,
3.8,and 10

output the same
signal?
Replace IC 4D.
Replace slave
CPU 6D.
L
GO TO
23.1

8-35

Check Pins 4 and
5 of IC 6C.

Pulse
input of RS-232C
level to Pin 5?

Probably faulty
contact of Pin 3
(PRX) of connector 1.
Either repair pin

or replace CN 1.

outputs a signa
having polarity
opposite to that

L

of Pin 5 output?

Y

Replace IC 6C.

GO TO
23.1



Check Pins 2
and 3 of IC 6B.

Pin 3
output at high
level?

Pin 2
of IC 6B at low
level?

Check Pin 11
of IC7C.

Pin 11

Check Pin 11
of IC 6B.

Pin 11
outputs pulse
of RS-232C level
?

Y
at low level?
Replace IC 6B.
Replace IC 7C. Replace IC 9G.
GO TO
23.1

Check Pin 1
of IC 4D.

Pin 1
outputs a signal

having polarity N
opposite to that
of signal output

from Pin 11 of
IC 6B?
IY

Probably faulty
contact of Pin 2

of connector 1.
Either repair pin

or replace connector
CN1.

GO TO
23.1

Pin 12
of IC 6B outputs
pulse?

Check Pins 1 and
30of IC4D.

Replace IC 6B.
Pins 1
and 3 output
Check Pins 2 and the sam7e signal
3of IC7C. ?
Y
Signals
of Pins 2 and Replace IC 7C.
3 have the
same phase?
Y Replace IC 7C.
Replace IC 4D.
N
Corrected?
GO TO.
Y
23.2
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Make continuity
check on cable

(No. 701) connector
with CN8 on MOSU
circuit board.

Replace cable

set No. 701.
All
electrically
connected?
GO TO
1.0

Replace slave Replace main Only
CPU 6D. CPU 8G. ROM cartridge
operates
improperly?
C d? N N
orrected? Corrected? Replace IC 9G.
Y Y
Corrected?
Replace IC 2F.
GO TO
1.0
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Read/Write to (and from) RAM

® Read/write to (and from) RAM can be tested by selecting the monitor mode from the

MENU display on the screen.

This flow chart requires a write operation to the designated address for a signal check.
Read the following description, and enter the troubleshooting flow chart.

26.1
Steps

1. Push key 1 to select the monitor
mode from the MENU display.

¥ MEMNLL ¥k
CTREL-2 _Initialize
[ MoNITOR

=N I

Monitor display

2. Input the desired address Sxxxx.

Address

Address 1000

Push the return key to display the
data of the designated address.

Data of address 1000

3. Input the data to be written in
hexadecimals.

XX
T— 2 digits

Push the return key to write the
data.

Next address and data
are displayed.

4. If no data input is required, input
other than numerals O to 9 and
characters Ato F.

Any character other
thanOto9and AtoF.

Push the return key to return to the
monitor display.

ATHITOR

L1

GO TO
26.1A

* Write operation can be continued by repeating Step 3.
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No
read/write
at all?

Table 15.

Check Pins 3 and
11 of IC5D.

IC Select

Address ||, ation| signal

0000-07FF | 12G | 16D-7

0800-OFFF | 13G | 16D-9

Partial RAM error

1000-17FF | 14G | 1eD-10

1800-1FFF | 15G | 16D-11

Addresses Error N 2000-27FF | 16C | 16D-12

within 0000 address

to O7FF? constant? 2800-2FFF | 15C | 16D-13
3000-37FF | 14C | 1eD-14

_ 5E-4

3800-3FFF | 13C (160-15)

While checking
Pins 8 and 9 of

Pin 3
outputs a signal
having phase
opposite to that
of signal E?

R/W signal
is output to
Pin11?

Check while
writing to
RAM.

IC 4E, write data
to addresses
01011 ~ O7FF.

Pin 8

Identify addresses

to and from which
read/write cannot

be made from among
the 8 blocks shown
in Table 15.

Some blocks

\

Check Pins 4 and
5 and output Pins

7 to 15 of IC 16D.

Pin 4
or 5 at high
level?

output goes can not
GO TO low? read/write? A
No read/write
27.1 possible for
N all blocks
Check Pin 12 Refer to Table 15,
of IC 4F. and replace RAM
involved.
GO TO |
27.2 Goes N
low when
writing?
Y
P |
Check Pins 3 Replace IC 16D.
and 4 of IC BE.

Pin 4
goes low?

Replace IC 4E.

Replace IC 4F.

Replace IC 5E.

GO TO
27.3

GO TO
27.4

GO TO
27.5
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GO TO
1.0

GO TO
28.2




27.3

Write to addresses
0100 to O7FF while
checking Pins 1

and 2 of IC 5D.

While checking Pins
5 and 6 of IC 3F,
write to addresses
0100 to O7FF.

Pin 2
goes high?

Pin 6
outputs a signal
having phase
opposite to that
of Pin 5 output?

Y

Replace IC 5D.

Replace IC 5D.

——

]

Replace main
CPU 8G.

Replace IC 16D.

——

Replace IC 8E.

Replace IC 3F.

GO TO
1.0

Write to addresses
0100 to O7FF, and
check select signal
(Pin 15 of IC 16D)
involved shown

in Table 15.

Pin 15
of IC 16D goes
low?

Replace IC 16D.

]

Refer to table 15,
and replace
involved RAM.

GO TO
1.0

voltage of
transistor Q7.

Measure collector

Voltage

more than 4.5V
?

Replace transistor
Q7.

Replace IC 16D. —]

Corrected?

Replace IC 5D.

GO TO
1.0

8-40




Find select signal
in block involved
from Table 15, and
while checking this
signal, write to
involved addresses.

While checking Pins
9,10 and 11 of

IC 2E, write to
addresses 0100

to O7FF.

While checking
Pin 5 of IC 5E.
write to addresses
0100 to O7FF.

Select
involved signal
goes low during
write?

Replace involved
RAM.

]

Pin 9
goes high?

Pin 6
goes low?

Y Replace IC 16D.

Replace IC 5E.

Both
Pins 10 and
11 go high?

Replace IC 3E.

Replace IC 16D.

Replace IC 2E.

GO TO
1.0
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Probably faulty
contact of connector
CN7. Make conti-
nuity check, and
either repair
defective pin or
replace CN7.

Designate bar code
mode, and check
base and collector
of transistor Q4.

Collector
of Q4 at + 5V?

Base
of Q5 at low
level?

v Replace slave
CPU 6D.

Replace transistor
Q4.

While reading
bar code pattern,
check Pin 2 of
IC 2F.

Pin 2
of IC 2F outputs
pulse?

Replace main

Pin 13
of IC 2F at
high level?

Replace IC 2F.

—

Check Pin 1 of

CPU 8G. IC 4E.
at low level?
Replace slave
CPU 6D.
Replace IC 4E.
GO TO
1.0
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,*Motor stops
7 half way,
’ or runs too
,l slow.

Motor
stops?

Motor
RMT control
normal?

Check Pins 3 and Turn power off,

14 of IC 7E. and make continuity
test between SW3-1
and SW3-2.

Pin 14
at low
level?

Shorted
(5.1 ohms)?

Can read?
Turn power on.

After executing

load or save command,
conduct continuity
test between SW3-1 E:%I?ce relay
and SW3-2. :
Check Pins 3 and
14 of IC 7E.
Shorted
?
No trouble. (5.1 ohms)?
Check cable connect-
ion again, and try GO TO
read/write again. 322
Replace relay
LADI1.

Probably faulty
contact of SW3

with cable. With
cable connected,

make continuity check,
and replace or repair
SW3.

GO TO
1.0
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While checking Pin

34 of slave CPU 6D,
execute save command
to write data.

|

When checking Pins
6 and 10 of IC 8D,

Check capacitor
C36.

execute load command
to read cassette that
has data.

1 kHz
or 2 kHz pulse
output?

Probably faulty
contact of SW5-SW2.
Make continuity check,
and repair or replace
SW5.

Pin 10
outputs 1 kHz
or 2 kHz pulse?

Replace capacitor
C36.

Make continuity
check on SW4.

and 6 opposite
to each other in

signal phase?

Y

Replace IC 8D.

Replace slave
CPU 6D.

Replace slave
CPU 6D.

SW4
continuity
good?

Replace IC 8D.

Corrected?

Replace IC 8D.

Corrected?

Replace diode DIO.

GO TO
1.0

8-44




of IC 7E at high

Pin 3

level?

low

Pin 3
of IC 7E at

level?

Check Pin 6
of IC 8D.

Replace IC 8D.

Replace IC 7E. Replace IC 7E.
l Pin 5 N
of IC 8D at low
level?
Check Pin 5 of
IC 8D. Replace slave
CPU 6D.
Pin 5
of IC 8D at high
level?
GO TO
1.0

Replace slave
CPU 6D.

]

—

Replace IC 8D.

GO TO

1.0

32.3

While executing

load or save command,
make continuity

check between SW3-1
and SW3-2

Shorted
(5.1 ohms)?

Replace relay
LAD1.

Probably faulty contact
of SW3. Make

continuity check, and
replace or repair SW3.
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8.3.2 Keyboard
Confirm the following before repairing the keyboard.

(1) Keyboard free of deformation and circuit board cracking

(2) Keyboard cable connections free of damage

(3) Keyboard free of waterdrops inside ( circuit board, FPC, patterns, switches, etc.)
(4) FPC pattern not peeled from the circuit board

If the keyboard is found defective concerning Item (1) or (2) above, replace the keyboard unit
with a new one because it cannot be repaired.

If waterdrops are found as mentioned in Item (3), wipe them off, and let the keyboard dry
naturally at normal temperature. Recheck the keyboard function after it is dry, and if the
trouble persists, replace the keyboard unit. (It is recommended that the unit be replaced with
a new one because the trouble can recur due to oxidation of the patterns even if it is
remedied once.)

If the trouble mentioned in Iltem (4) developed, fastened the peeled part with a tape or
adhesive on the outside. If it cannot be repaired by this method, replace the keyboard unit
with a new one.
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Check if any key
remains power on
(switch remains being
pressed.)

\—Check visually
and by touch.

Key
remains
in?

Replace switch
button or key
switch involved.

1

Reconnect keyboard
cable to connector
CN4/CN5 on the MOSU

(circuit) board.

Corrected?

Data key
or function key
trouble?

Corrected?

Check keyboard ope-
ration again by
referring to the
check procedure.

|

Check key code for
involved key and
measure resistance
between KSC signal
and KRTN signal.

Resistance
infinite when
key is not
pushed?

Measure
resistance
in kS
range.

Resistance
about 15 k2 when
key is pushed?

N

Y GO TO
1.2
Replace keyboard
unit.
GO TO

1.3

8-47

Power
switch
trouble?

Y

Replace power
switch.

Paper
feed switch
trouble?

Replace diode D8 or
paper feed switch.

I

Printer
switch trouble?

Replace diode D14
or printer ON/OFF
switch.

VIEW
ANGLE switch
trouble?

Replace transistors
Q1, Q2, diodes D1,
D2, or volume VR1.

I e——
N
Corrected?
GO TO GO TO GO TO
1.3 1.4 1.1



Data
key trouble?

No
input can be
entered?

Function key

are input?

Push all data keys
and control keys.

No
inputs can be
entered at all?

Check KRTN signal
line if any is at low level.

Some
KRTN signals at
low level?

Check continuity of
involved KRTN signals
with KSC signals O

to 7, and locate

keys that make the
KRTN signals low.

GO TO
1.2

Some inputs can be

entered.

Unpushed keys

Input data is
transformed.

One
specific key
cannot input?

SHIF
or CTRL key
?

GO TO
1.2

GO TO

2.4

When a key is pushed,
resistance between
KSC and KRTN is
normally about 15 k.

Reconnect key board
cable to connector
CN4/CN5 on the
MOSU (circuit) board.

N
Corrected?
Y
GO TO GO TO
1.3 1.4
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and SW6 set

MOSU (circuit)
board

ROM N

correct?

Not keyboard
trouble..
Replace ROM or
change SW6
setting.

Confirm key code
for the key that
cannot input.

Any

code (KSC or
KRTU)?

commonness in key

Check continuity

signal line.

check on involved

Continuity
good?

Check diodes D3
toD14.

Continuity
good?

GO TO
2.3

—

Replace defective
diodes.




Place rubber contact
switch of function key
back again, and

clean keyboard
circuit contacts.

Corrected?

]

Replace rubber contact
switches of function key.

Corrected?

GO TO
1.3

Input all function
keys.
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GO TO
2.2




8.3.3 LCD
Confirm the following when repairing the LCD.

(1) LCD panel surface free of damage
(2) No partial shade on the panel when power is off
(3) LCD (circuit) board free of damage

If any trouble is detected concerning Item (1), (2) and (3) above, replace the LCD unit with a
new one because it cannot be repaired.

* When replacing an IC (uPd 7227) in the LCD unit, follow the procedure below.

(1) Remove the solder from each IC lead with a solder wick.

(2) Slightly push the IC up with a precision screwdriver or the like. (Do not forcibly raise the
IC. Otherwise, the pattern peels, making the LCD unit irreparable.)

(3) Remove the IC, and completely remove the solder from the pattern with a solder wick.

(4) Reform the leads of a new IC. (Remember that the ICs on the front and back of the circuit
board have their leads bent in the opposite direction. Parts number also different.

(5) Solder the new IC.

(6) Remove the flux from the soldered part.
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LCD
panel damaged?

LCD panel too old
or peeled. Replace
LCD unit.

Display
uneven in density
?

Y
GO TO
2.1
Check voltages V1
to V4 and VLD.

All
voltages correctly
divided?

Measure resistances
of resistors R1 to RS
and capacitors C1

to C5.

LCD
panel scarred?

Connect cable to
keyboard, check
display with test
problem.
Check FPC cable
continuity.
No
display or
Wire N partial display
broken? ?
Y
Turn VIEW ANGLE
knob.
Only partial
No display
display at
all?
Check cable
connection again.
Is this
routine repeated
again?
GO TO GO TO
1.2 2.2
Measure voltage
VLD (CN-14).
Irreparable: One or more of upd

7220 No. O to No.

5 defective.
C/D, SI, 5CK, CLK,
SO/BUSY signals
not working.
L
GO TO
3.1
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GO TO
1.3

All
components
normal?

Replace defective
parts.




Dots

missing in same
row or column
line of displayed

characters?

Row
line not dis-
played?

Trouble
line any of 1A
to 16A?

2.3

Characters
transformed?

Column line

Replace control
IC upd 7227 No. O.

]

Trouble
occurs in 1st or

2nd line?

Trouble
occurs in columns
0to 397

Trouble
occurs in columns
0 to 39?

upd 7227 No. 0.

Replace control IC

N Replace control IC
upd 7227 No. 3.

Trouble
occurs in columns
40t0 797

Trouble
occurs in column
40to 79?

Replace control
IC upd 7227 No. 2.

upd 7227 No. 1.

Replace control IC

Replace control IC
upd 7227 No. 4.

I

Replace control IC
upd 7227 No. 2.

I

Replace control IC
upd 7227 No. 5.

Trouble
remedied?

Check again by
check procedure.

Irreparable.

LCD panel itself or
circuit board and
panel faulty of
contact. Replace with
anew LCD unit.
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pl---g‘2"i

Probably a control IC upd 7227 is defective. All
control ICs are connected parallel so remove
each IC and check if it is defective.

Display character on
screen, and with
CTRL key depressed,
push PF2 key.

Printer
prints?

Prints
normally?

Check if trouble
occurs again by
going through check
out procedure.

|
GO TO
1.3
C c C c cC c
0 0 0 0 0 0
L L L L L L
0 39, 40 79, 80 19
v d Y
7#/0 //// % 1 # W ROW 1A
stine 7/7BANK 7071 BANK_O | _ _ BANK O _ S
207, //A e # 2
2nd line ////,BANK 7/ BANK | BANK | ‘ I6A
# 3 # 4 #5
#3 # 4 # 5
4th line BANK | BANK | BANK | ) 168
2 g R
(@] (64 —
—-= —n © = B 1 (_—\
o~ = S| oszzza b %
Cux N
CDOan o 23N @ [\ o <
Cs o i 4 o N
oo
Do 5 _
[as) n (6]
“° S| oszz2alr # (_,,"’ g_
~ (rg O33N % -_— %
o o
z o = o DL
N [ ©
[$Y] [[¥)
- N o]
N‘B —m mg %
O| ozzzza | # =
9 03N | (@] #
o o o |
e |
I 7 o

8-53




8.3.4 Micro Printer (Model-160)
Observe the following precautions when repairing the printer.

(1) Carefully read the description of the principles and construction of the printer before
attempting repairs. Be especially attentive to the mounting positions and installing
procedure.

(2) Be careful not to lose the retaining rings TYPE-E. Use the ET holder when installing the
printer.

(3) If any part is touched by fingers, wipe off the fingerprints with alcohol or the like after
repairs. Oil if necessary.

(4) Do not strain the parts when removing or installing them.

(5) When connecting the FPC cable, do not keep the soldering too long on it.
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Table 16.

1234567891011
(+) Red Black (—)
Shorted or broken (Motor)

Turn power off,
and measure motor
coil resistance.
(Between terminals
3 and 4 in Table 16)

Replace motor.

Head Coil
carriage moves resistance about
to right and 80Q?
left?

Check head cam if it Check timing detector
ightly t d if it is properly
Eir}iﬁzgf yume mounted; check inside

printer for any

Prints? foreign matter.
If nothing is found
wrong with neither
Cam of them, replace
rotates reduction unit.
smoothly?
Replace FPC cable
to MOSU (circuit)
board.
Head
cam unit rotates?
v Replace reduction
unit.
Replace head
carriage assembly.
GO TO GO TO GO TO
2.1 5.1 1.1
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Pull out roll paper.

Paper
feed normally?

Paper

Paper
feed assembly
worn?

Replace paper feed
assembly.

edge impaired by N
friction or
contact?
Prints
normally?
Set roll paper
properly again.
Ribbon
wound during
printing? N
Corrected?
Y
Motor
stops after print
command?

Dots
missing?

Not print at all

Character
or dot spacing
normal?

Dots
continuously
missing?

Dots partially
missing

No problems.
Qil parts, and check
for trouble by check

GO TO
1.1

Paper
feed lever broken
or worn?

Replace paper
feed lever.

I

Ribbon
feed cam
worn?

Replace ribbon
feed cam.

I

Reverse
stopper spring
broken?

Replace reverse
stopper spring.

out procedure.

GO TO GO TO
4.1 4.2
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GO TO
5.2

—

Replace paper
roll.




Check ribbon feed
cam and spool gear
assembly.

Broken
or worn?

Refer to Table 16,
check continuity
between terminals

10 and 11, move head
cam unit to move head
carriage assembly

to right and left.

Replace ribbon feed
cam or spool gear.

1

Shorted
only at home
position (left
end)?

Replace ribbon
cassette.

Replace FPC cable.

Refer to Table 16 for
measuring resistance
of each head coil,
and check continuity
between terminal 5
(Common) and each
of terminals 6, 7,
8.9.

Resistance
of each coil
1.5Q?

Check continuity
between each terminal
and head coil.

Check continuity of
FPC cable connected
connecting printer with
MOSU (circuit) board.

Continuity
all good?

Replace head
assembly.

Replace FPC cable
that connects head

Continuity
all good?
Replace reset
detector.
Replace heat carriage
assembly.
coil with each
terminal.
Replace FPC cable
for connection to
MOSU circuit board.
GO TO
1.1
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Dots

missing nearly

at same place
?

Replace FPC cable

that connects terminals
shown in Table 16
with head coil.

Corrected? N
Y

Replace head
assembly.

GO TO
1.1

Check conitnuity
between the common

conductor (terminal 5) of

FPC cable that
connects head coil with
terminals shown in
Table 16/and each
head coil.

Continuity
all good
?

Replace FPC
cable.

Check continuity of
FPC cable connected

with MOSU (circuit) board.

Continuity
all good?

I

Measure resistance
between terminals
10 and 11 shown
in Table 16.

Replace FPC
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cable.

Replace timing detector

assembly.

L

GO TO
1.1



Head
cam unit rotates
?

Replace head carriage
assembly.

Replace reduction
unit.

.

Paper
holding roller
normal?

Paper
holding roller
spring normal?

Replace paper
holding roller.

L

Repair spring or
replace frame
assembly.

Clean paper feed
assembly and paper
holding roller.

Corrected?

Replace head
cam unit.

5.4

Can groove
of head cam unit
is worn?

Replace head
cam unit.

Corrected?

Reduction
gear worn?

[ Replace reduction gea?l

Replace motor
unit.

I

Corrected?
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Y
GO TO GO TO
1.1 5.4
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