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6.1 Repair

Befare starting the repair

1. Static alactricity

® A human being’s body is charged with the static electricity which is caused by the friction of his
clothes. If his charged fingers contact the elements of the circuit, the static electricity may da-
mage the slements. Therefore, befora starting the repair work, touch the case cover with both
hands to discharge any static electicity.

® When using a measuring instrument, such as an oscilloscope, which needs to be grounded,
touch the conductive partion of the grounding terminai to the case of PX-8 and your fingers,
then cannect it te the GND terminal on the board.,

® Before repairing the MAPLE board, remove the AC adaptor, the main and auxiliary batteries, and
wait for approximately 30 second befare beginning repair. This will aliow residual power to dis-
sipate. Handling before total power dissipation may result in damage to the board.

2. Circuit

® After removing the circuit board from the case for repair, rest it on insulative matarizl, to pre-
vant shortcircuits.

@ After turning off the powar switch, the RAM and & part of IC are backed up by the battery.
Therefore it is necessary to observe the precautions listed above while replacing elements on
the control board.

® Before examining the circuit, check to see if the signal lines are backed up.

@ Flexible printed cable {FPC) is used in the mark. If the FPC is bent ar scratched, it may rasult in
circuit darnags.

Therefare, handte it very carefully.

4. Connactors
# All internal cable connectars in this device are of lacking type. When disconnecting the cables,
unleck the connactors,

9. Soldering
@ When repairing the boards, refer to the section on soldering.

6. Staring or transporting circuit boards on which batteries are mounted.

® When storing or transporting circuit boards on which batteries are mounted, protect them from
static hazards by using a static-proof insulator bag, stc. When storing them for a long time, re-
move the battery{s} to prevent battery detsrioration or circuit damage due to possible battery
leakage.
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6.2 Repair Tools and Equipment
Table 6-1 General Tools

Name Stand a.rd Oy Usa CIE::;;::E: .
—— - MH; dual beamt‘n,fpa ﬁﬁﬁﬁﬁﬁ - A e ——— bmm ............ Yes ............
D.E&;]'Jé.nm at"ar “5 25\! range 1 Measurement of circuit voltage Yas ]
OC regulator 0 - 20V, with currant con- 1 xxxxx H ;;air of contro| beard Yes
troller
| Multitester 1-k2eange 1 | Continuity test Yes
Saldaringri:nn G B??sm:h o ; . e .25 v
_Suldsnnglmn B E??B#NBD'I xxxxxxxxxxxxxxxxxxxx ) I FP-NO2Z 2Bx26x1855%x125 - ND ----------
Soldering iren C B?‘?Bd-m ?D‘r I 1 FP-NOT 11x182 B N ;::r xxxxx 7
Snldenng - D . B??EM{: 130; 1 e 23200l I N ; ........ i
Suldar pump 1 . Repair of control board YES
anpars Middy Sure 1178 madebyw 1 Repair of contrel hoard _ Ye; IIIIIIII |
FPE L1, :
Twaazers MM 128 mm ‘I ? H;;:a:r of microcassatta ! Yes
_Phnlhpﬁ head sc:rewdr.u;.r.é.r. 5et”.m ) 1 Repair of mucmcassatta ....... | Yeg
— scrawmw.;:;;,{ ,,,,,,,,,,,,, e e 1 Hepa.rmmmmms&me ! o
_p”-,nene SRR PR r— 1 ﬂgparrm’é;;;-;;;;;;; o
Phillips head scrawdriver No. 1(](] P '1 “Dls.assemblv and ass,eml:ﬂy Yes
2 of caze
L.-Blada sirewveetriver Mo, 2 100 mm M“:Iﬁm-_l;.lﬁi;assemhly and assembly ' Yes
of case
 Frequency counter 4digits. SOKhzorabove | 1 | Microcassetta taps drive snd in- | Yes
tarnal clock signat adjustment
Electronic thermometer | Instantaneous ape | 1 | Control circuit board repaie Yes
Ampare meter T ~5,.n., xxxxxxxxxxxxxxxxxxxxxxxx P — YES xxxxxxxxx
Table 6.2 Repair Equipment
| Nme  sews  oy] e o
. guggl;a:s ; ot ; 50|d.;ri}1 g - . Yos
_al.‘.:.r;es s s s . 5._-,|dﬂri;;mm o
Suldgr ................. . 1 ......... 50|d Ermg ......... - s
5,:.|der ‘;mk e T sodan T - o
— U N 1 FST— SR S Y;S._.
Lead wwes AWG#EDur::quwalant Circuit board repair and | ‘r’ ;; ---------
: analysas
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Table 6-2 Special Jigs

Name Stancard Oty Use Com r'n:armal—
. U ST N ly available
*Extension cable {15-pin) B77B4007H 1 Batman MAPLE board and LCD ND
unit
*Extansicn cﬂble (20-pin) 8778420601 ER Between MAPLE board and ND
G IpCassetle
*Extension cable {171-pinj B7 784008071 1 Batween MAFPLE hoard and NO
microcassete
Azimuth taps Olymipus 0A-211 1 | Adjustment and inspaction of YES
BR#7F7E00101 mlcrucas sotte
P real torque check cassette Sony TWw-11124 1 Adjustment and inspection of YES
B 7600201 ©microcassoatte
HS 232C MINI WRAF griga01 1o 1 NQ
Serial MIN| WRAF 8778401 001 1 Sdjustment of azimuth NO
Extarnal spaakear connector E??B4G[’:201 1 | Adjustment of azimuth N
I(e-.rtnp puller B7 65000001 1 Keyiop removal YES
Microcassattes tape (EPS0ON ¥ 202503000 1 Microcassette tape reda :I..fwrlte
YES
£-30] test
Test program ROM BY7240120 1 Repair NO
Table 6-4 0Qil, Grease, and Chemicals
MName Standard Oty Usa Cnmmgrc hal-
R - Iy available
Flux rarmowver — 1 YES
Instantaneous cooling agent —_— 1 r SOLDERING YES
Alcohol _— YES
Siticon lock e

6.3 Soldering

Inaduartant soldering of delicate component ¢an cause component damage. Carefully read and

fliow the reccauting in Section B.2.1 for camponent removal and soldering to safeguard the Maple

computer's circuitry.

6.3.1 Ramoving and Installing Parts

{1) When removing parts such as IC's, transistors, stc. from the board, cut the |ead wires of the
parts with nippers and remove the soldar. Melt the solder rapidly to prevent the parts from ab-
sorking the heat.

{2} Soider each part quickly and use cooling agents to cool the part {to protact the parts and print-
ed circuit board).

{3) When remeving parts, removs the solder from thea holes using SOLDER REMOVER; pull out
the lead wires, which wers cut in advance. This should be done without excessive use of forze
in order to protact the land and print pattern from being removed.
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{4} When installing a part, he aware of the bending direction and length of the lead wires. Wire
should not contact other lands on the backside of the board, which could cause a short circuit.

(5) When installing a register etc. to the board, take care that the parts de not directly contact the
surface of the board (to protect the board fram the heat of the parts).

{B) When using a wire to repair the board, keep its length to the necessary minimum.

However, if there is a lead wire across the shortest route, take another route.

® If 2 longer wire must be used, fix it to the surface of the board with epoxy resin adhesive.
® To prevent noise, do not install a long wire in parallel with the print pattern.

& Wind the wires onto thea lead wires of parts.

{7) When soldering or remaving flat package IC's , use a special soldering iron and rapidly carry
out the work. Whan installing an IC, place some salder on the pattern, then place the |C on the
pattarn, taking care not to band its lead pins. Quickly solder it with a soldering iron. When
placing the IC, it may be fixed with a little amount of thread tightener or adhasive.

{8} When remocving a chip compaonent such as a sguare resistor, capacitor, or transistor package,
from tha MAPLE board, heat all its terminal one at a time with the scldering iron.

6.3.2 Soldering

{1} Seoldering the through holes

{a} Sclder each lead wire as shown in the center of Fig. 6-1. {The slope of the placed solder is 307
-45°)

Laad wire of part

Board

Too much Proper Too littla

{ml Fill tha through hole with the solder.

#® Through hole is & Propar & Pin holes
not filled with {through] are not
solder, At least allowead.
374 of the hole
rmust be filled.
Fig. 6-2
G-4
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{c} Cut the lead wire to the proper length and do not short-circuit it to other lands.

X X

J|C jX(EJ JIC

# Lead wire must be ® Asarule donot ® Leoad wire must not
projected from the bend the lead wira. be too long.
through hola.

Fig. 6-3

6.3.3 Installing the Parts

Fig. 6-4

(T Proper
(¥: Do not allow the part to contact tha board,
{3} Install the part in parallel with the surface of the board {The limit of slanting angls is 151

‘¥ Do not install the part tog far from the surface of the board o prevent it from short-circuiting other parts).




6.3.4 Installing The Wires
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Fig. 6-5 Installing the Wire

® Wind the wire onto the lead wire {pin of IC} from 3/4 to 1 full turn.
® The wire must be coverad ta naar the land, The bare portion of the wire must be less than 1/2

of the land.

® When the lead wira{s} has to be long, sacure it on the board with an epoxy adhesive.

< Impossibility of repair =

If the prablems listed below accur, the quali-

ty and durability of the parts cannot be gua-

ranteed. It is therefore recommended that the

board be replaced in the following instances.

® The copper foil in the through hole has
come off.

@ The land has come off.

@ The print pattern has come off.

® The board has been burned.

® The board is cracked.

England drawing

o]

°f

< Treatment after the repair >

After repairing {soldering} the parts, treat them

according to the fallowing procedure.

® Remove all the flux from the saldered por-
tion with a brush etc.

@ Clean the pattarns which you have touched.

& Clean the connectors, and apply contact re-
covery agent, if necessary.

® Dry the parts.

* If the paris are not treated &s explainad
above, the patterns will oxidize and corrade.

7
| -Terms / 7. Land

74

Through hole

QWL
resy

i |

Print pattarn

The lead wires of parts ara put into the through holes
shown in the figure at lefr.

Fig. 6-6 Surface of Board
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6.4 Component Locking

6.4.1 Variable Resistor Locking

After @ variable resistor is readjusted, apply a
small amount of silicon lock gn the variable re-
sistor as shown in Fig. 6-8.

Care must be used to keep the driver groove
fras from the lock agent.

6.4.2 Screw Locking

After any circuit board is replaced or any micro-
cassatte tape drive azimuth adjustmant is
made, apply a small amount of screw lock
agent an the fixing screws or the azimuth ad-
justment screw as shown in Fig. 6-9.

6.4.3 Ensuring an FPC Cable Connection
Before disconnecting/connecting any FPL ca-
ble, unlock its connector. When connecting an
FPC cable, make sure that the cable end
reaches the bottom of the connector before
focking the connector.

Print pattern

"
Land
Board wThmugh hcle
Print pattern {Copper foll or copper foil plated with
solder}
Fig. 6-7 Section of Board
This computer is portable and may be often subjected to vibrations and shocks, Thus, measures
are required to prevent any failure due to possible loose screws, variable resistor adjustrment de-
viations, poor contacts of cables and jumpers, etc. Tha foliowing measures should be taken after
any circuit board or other component replacement or variabla register readjustment, ste.
Movable scraw head  gijicon lock
iy
-\-\-\-""H-\_
1 |
(|
—_
v
Drivar groova
Fig. 6-8 Variahle Resistor Locking
Screw lock agent
o
Fig. 6-9 Screw Locking
L .
i Ll . .
FFFFRIRIERFR N Y RUN LIS S

Locked Unlocked

Fig. 810 FPC Cable Connection/
Disconnection
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6.5 Notes On Repairing/Replacing The MAPLE Board

Care must be used on the following points when repairing or replacing the MAPLE hoard.

6.2.1 Voltage/Current Chacks
Non-reproducible pregram runaways or data changes which cannat be attributed either te sof-
tware (including the programming) or hardware may occasicnally ocery. Battery charging prob-
lems which are difficult 1o reproduce rmay also occasionally oceur. In such instances, check the
fotlowing valtages and tha charging current bafore repairing the board.
1) Satting-up tast equinment
Connect a DC voltage reguiator in place of the main hattery, a voltmeter, and an ampera meter
as shown in Fig. 6-11.

Complter
DC voltagse -O/( . * If an ampere mater is incorporated
regulator f } CN1 battery connactor in the DO voltage regulator, no addi-
-2" or ac adaptor connector tional ampera meter i required.
@ WP
GND =

Fig. 6-11 Setting-Up a Voitage and Current Measurement Davice for Testing
the MAPLE Board

If the DC voltage regulator has a current limiting feature, adjust it so that it works above 500
mA. Adjust the voltage cutput to +5.0V and make sure that the computer is off before applying
the regulator cutput to the computer, If 3 higher voltage is inadvertently applied, circuit com-
ponents may be damaged.

@ Press the INITIAL RESET switch once and then set the computer POWER switch ON.

2)Voltages
{Low veltage detection level)
Lowaer the regulator output voitage while abserving the VB+ voltage on the MAPLE board. Mea-
sure the voltage at the time the message, "CHARGE BATTERY", is diplayed on the LCD panel.
The measured voltage should be in the following rangs:
461V ~ 4824 _
Note} When the message appears, the VB+ voltage rises a little higher than the value mea-
sured immediately bafore ; this occurs because the BV+ line is backed up by the auxi-
liary battery,

{A-T converter veltage)
Adjust the VB+ voltage to 5.0V and then make sure that the voltage across the test terminals
VRF is 2.0V.

3) The VB+ line current varies depending on the line voltage and opsration. Tabla 6.5 lists the
standard current requiremnent for the varicus components, Tha following current measure-
ments may also vary depending operation moda.

E-8
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Table 6-5
No. Computer State/Component Current Remarks
1 | Operating MAPLE board 60 mA

Average including head load/unload -
2 | Operating microcassette tape drive 130 mA the actual current requirement varies
from approximately 90 mA to 160 mA.

3 | Operating RS-232C serial interface 110 mA

4 | Operating ROM capsule 90 mA With two 27128s.

5 | Operating speaker 35 mA At max. sound level

8 _| Foweroft 45°C or sbave 1400 i\ Varies depending on the temperature
7 | Power off 25°C ~ 45°C 600 uA detected by thermistor TH1.

8 | Power off below 25°C 300 uA

9 | Poweron idle 55 mA

6.5.2 Test Points
11 test points are provided on the MAPLE board which allow easy access to the VB supply line
and major signals for test.

Fig. 6-12 MAPLE Board Test Points

6-9




REV.-A

Table 6-6 MAPLE Board Test Points and Their Functions

Name Function Remarks
GND Signal ground
VB+ Battery voltage
VB Backup voltage Supply for 6kB V-RAM, 64kB
D-RAM, 7508 sub-CPU, and
A-D converter
+5 Logic circuit voltage supply — VB+ supply through
fuse F4 and transistor Q6
VRF A-D converter reference voltage Adjustto 20 V.
E 6303 slave CPU enabling signal
MC Microcassette tape read data signal
4.9M Clock signal halved from the primary frequency of
9.8304 MHz which is used as the control clock
signal for the LCD controller SED1320.
MRQ Issued from main CPU when D-RAM memory is
read/written or refreshed.
SP Microcassette tape read data used as an output to
the speaker.
CL2 Keyboard Scanning clock signal Adjust the pulse cycle to 11.5
to 12.5 ms.

6.5.3 Variable Resistor Adjustments
There are four variable resistors, three on the MAPLE board (see Fig. 6-13) and one in the LCD

unit.

GITID MRQ 4.9M

Fig. 6-13 MAPLE Board Variable Resistors
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STEPS:

(1) Turn on the power.

(2) Press "CTRL" and "HELP”; the system display will appear.
{3) The screen shown in Fig. 6-14 should appear.

REV.-A

w#% SYSTEM DISPLAY ##x as/0%/91 (TUE) 11:21:19 <MENU >
<Rt DISH > VOS5 kb <AUTO START
¢USER  RIDH: oo 206 b “HMCT MULE > stop, nonverify <COUNT > AOODA
<MEML DRIVE - ICHEA <MENL FILE>X 1 .COM 2 . z . 4 .
- Belect muuaber or ESC to exit.
l=passwo d Z2=alarm/wake I=auto start 4d=menu I=MCT
A=/ < — Smount . Sohirinit —xr ferase oo F

Fig. 6-14

* This screen is a little different

from the actual one.

{4} At this time, the operation shown in Table 6-8 can be carried out.
(5} Insert the test cassette tape in the drive and press
The drive should be in the “PLAY" state and the tape should be loaded.
{Press PF3 and PF4 respectively-when stopping and rewinding the tape.)
Table 6-8 Test Cassette Tape Routine

Key Name of operation Description
[SHIFT] + [PF2] MOUNT Store the directory on the tape in the
memory.
|SHIFT] + (PF1] REMOVE Write the directory stored in the
memory on the tape.
[SHIFT] + (PF3] DIRINIT Initialize the directory on the tape.
[PF4] REWIND Rewind the tape.
PF2 PLAY Monitor the contents for the tape
through the speaker.
[PE1] FF Feed the tape at a high speed.
[SHIFT] + |PF4] ERASE Erase the contents of the tape.
[PE3] STOP Stop the tape.
RESET Reset the tape counter to O.

6.6.1 Reel Torque

Mount the Torque check cassette on the microcassette drive, and run the LOAD command. The
tape starts. The torque can read directly from the indicator on the left hand reel of the cassette.




nev.=m

Torque check cassette

The proper torque is 5.0 - 11.0 g-cm.

i

Fig. 6-15

6.6.2 Azimuth Adjustment

This is an important adjustment, required to maintain tape compatibility with other drives. When-
ever a read error frequently occurs or whenever the drive is repaired, the azimuth must be checked
and adjusted accordingly.

(1) Setting-up

1. Remove the cover of the azimuth hole of the
microcassette drive shown in Fig. 6-16.

2. Connect the jack connector to the external

speaker interface (SP OUT). Azimuth hole cover
(adjustment screw below)
Fig. 6-16
3. Connect the probe of the oscilloscope to the '
lead wire of the connector as shown in Fig. U000
I |qano F

6-17.

Fig.6-17

* If the jack connector is not available, solder two lead wires from the MAP-MC board, CN1 con-
nector pins 3 and 5, as shown in Fig. 6-18.

Solder the lead wires to pins 3 and 5 as
shown in Fig. 6-18.

L

MAP-MC board

Bro
0000000000
o

80000000

FPC cable

RDSP GND

Fig. 6-18 Additional Lead Wires for Azimuth
Adjustment
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(2) Adjustment
Check the output signal from the test connector (or the RDSP signal of pin 5 on CN1) with an
oscilloscope. Turn the azimuth adjustment screw clockwise or counterclockwise until the
peak position of the wave is found, then adjust the azimuth according to the following proce-
dure. (For the location of the adjustment screw, see Fig. 6-20.)
1. Turn the adjustment screw slightly in a counterclockwise direction to deviate from the peak.
2. Slowly turn the adjustment screw clockwise to the peak position. (Be sure to adjust the screw
to the peak position turning it clockwise.)
3. Lock the adjustment screw.
Set the oscilloscope near the following range.
Sweep DIV. 200 uS

Reference: Output signal of pin 7 of IC4 on MAP-MC board.

The signal wave form should be about
200 mVP-P as shown in Fig. 6-19.

Fig. 6-19

6.6.3 Tape Speed (2.4 cm/s)

Make sure, by using the AZIMUTH test tape, that the output is within a range of 3 kHz = 15 Hz
(as directly measured with a frequency meter). Make sure that the signal at pin 3 of IC2 on the
MAP-MC board is in a frequency range within 400 Hz + 4 Hz (a pulse cycle range from 2.57 to
2.44 ms). If either deviates from the specified range, readjust the tape speed with variable resistor
VR1 on the board.

Location

Azimuth adjustment screw
(Located right beneath the azimuth

hole cover.)

Fig. 6-20
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6.7 Barcode Reader

Connect a low resolution barcode reader and make sure that the patterns shown in Fig. 6-21 can
be read with the BARCODE CHECK test program.

INEARRERR IR
L AR
INAIRARRAN INTATRTA

.....
]

Fig. 6-21




