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Battery Requirement

Battery Life

Operating Voltage

Current Consumption

Power Consumption

System Clock Frequency

1.5 volts (size AA or AM-3) x 3 pcs.
Alkaline type recommended,

100 hours typical using alkaline
batteries

3.5 - 6.5 volts

(a) 13mA typical (Normal mode at
V.Batt = 4,5V with one LED on)

17mA max.

(b) 10uA typical (Memory mode at
V.Batt = 4,5V)

25uA max.

-

59mW typical
77mW : .

8MHz +/- 10% (V.Ba~t = 4.5V)
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PROJECT Express 16K (SH5)
Doc. No. : SH5-PS-024
Rev. : 0
Date ¢ 13 November 1985
—_— ADJUSTMENT PROCEDURE
OBJECT To. adjust system clock frequency
EQUIPMENT NEEDED Frequency counter or Oscilloscope
‘ capable of frequency up to 10 MHz.
PROCEDURE 1. Disassemble unit by removing
screws(4) on cabinet base.
2. Power on unit (V.Batt = 4.5V).
3. Place probe of counter/scope at
pin 57 of Ul. 1If frequency
measured is out of specified
—_ range (2MHz *10%), replace C4 and
o C5 until counter/scope reading

is within specification.

4, Reassemble unit.
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EXPRESS 16K TROUBLE-SHOOTING CHART

: SYMPTOMS | POSSIBLE CAUSES !
! -~ !
i Unit will not turn ON ! 1) Dead or weak batteries i
! ' 2} Broken connection(s) in battery wiring '
] 1 3} Defective power supply '
! ] ~ Check D1,R20,C2 d
1 e e i e e e e e e - -—— :
i LED(s) light up randomly and ! 1) Check action at Ui pin 63 (changes from logic 'LOK’ !
i abnormally when batteries ] to logic "HIBH' when ‘ON' is pressed when escape fron |
i are installed (cannot reset ! MEMURY aode. ) i
' “by ACL) i 2)  Defective L1 tno clock! !
! ! - Look for 2MHz at Ul pin §7 i
i i3 Defective Ul ]
i -- : --== '
i LED(s) missing i 1) Look for broken traces or short circuits on PCBs i
! v 2)  Broken connections between FCBs i
i i+ 3} Defective corresponding LED{s) i
! i 4] Defective Ul !
] ———— e e e 0 et B v i o e e A S e :
i LED position '1° to LED i 11 Check Ri4 i
i position '8' all missing ' !
i -
i LED position ‘A’ to LED i 11 Check RIS !
i position 'H' all missing : i
] - e 8 o o e 24 08 ¢ S B Ak it 2 7 o o e e o0t 0 21 e e 0 100 B i B0 2t e ———— :
i LED{s) turn on when they i1} Short circuits on PCBs i
i should not i 2)  Defective Ul ]
¢ No response or improper i 1) Broken or short traces on PCB. ]
i response to command keys or | 2)  Check logic 'HIGH' at Ut pin 10 to Ul pin 1% when no |
i chessboard ) ] key is pressed ’ !
H i 3} Poor contact between conductive rubber and FCB or 1
i ! sensar and PCB :
i i #) Defective conductive rubber or sensor ]
! i 3)  Defective Ut !
d -=-- i
it No sound i 11 Broken wiring from beeper to PCB '
i i 2)  Defective beeper !
i v 31 Defective D2, D3 ]
t i+ 4 Defective Ul (check Ul pin 29) ]
i ] Check tor pulse output when ‘Sound DN’ '
+ et +
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SYHPTOMS : POSSIBLE CAUSES

1} Poor contact between conductive rubber and PCB
2} Broken or short circuits on PC
3)  Defective Ul

a) Cannot enter 'MEMORY'

t

i

i No memory function
1

i rode

!

b) Cannot escape fraam
"MEMORY' mode when press
‘0N’

1) Look for 0.6V at 81 -base - if not, check R14,R17,01

2} Look for logic "HIGH' at Ul pin 43 and change to logic
‘LOW" when press ‘ON' - if not, check R18,C3,81

3} Defective Ul

xcessive current drain 1) Cosponents wirings or PCB trace short-circuited

- Check C1,C2,C3

i
urrent > 100uft in "MEMORY i 3)  Capacitor leakage
i 4} Defective U1

Generates illegal moves when | 1) Battery exhausted
escapes froa "MEMORY' i 2)  Defective U1

4= —————— - — v

]

]

1E

t Current > 25mA when 'ON' 2)  Contaminations and/or foreign particles on PCB
i C

]

]

}

]
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FUNCTIONAL TEST PROCEDURE FOR EXPRESS 16K

Insert three UM-3 size batteries into the battery compartment and then perfora the following tests.

PURPOSE FROCEUDRE OBSERVATION
1. AC test wmode: = Press PLAY key while power up - Each LED will be scanned.
Check all F/0 keys - No sound, No LED after scanning.
- Press &4 chess squares - Corresponding Row and Coluan LEDs come on with a
: beep. ‘
- Press Function keys = Following LEDs come on with a beep:
NEW GAHE A ROOK 4 MULTI-MOVE F
PLAY D KNIGHT 2 COLOR b
50UND 7 PAWN 1 LEVEL B
SET-UP C  BISHOP I &ToP 8
TAKE BACK B ODUEEN E G0 (ND RESFONSE)
KING 3 DISPLAY MODE H
2, Reset unit - Press ACL WHITE LED comes on after scanning of the LEDs
‘ followed by a high-low tone,
3. Check MULTI-HOVE - Press MULTI-HOVE MULTI-MOVE LED comes on.
- Press F2, F4 . The corresponding "FROK' square LEDs will come on
- Press E7, ES when you press the square.
- Press 62, 64
4, Check CHECK, MATE - Press DB, H4 : WHITE, MULTI-MOVE, CHECK, MATE LEDs coae on, '
3. Check MEMORY - Press 5TOF, NEW GAME All LEDs come off, )
- Press B0 WHITE, MULTI-MOVE, CHECK, MATE LEDs coae on.

Following tests are opticnal for production line 100% check

6. Check TAKE BACK - Press TAKE BACK Row 4, Col.H LEDs cose on.
- Press H4 Row 8, Col.D LEDs coee on.
. - Press DB Take back a move.
1. Chéck PLAY ot - Press PLAY . Row B and Col.D LEDs come on.
’ - Press D8 . Row 4 and Col.H LEDs come on.

- Press H4 B WHITE, MULTI-MOVE, CHECK, MATE LEDs come on.

B. Check NEW GAME - Press NEW BAME Exit MM aode for next test with MM LED comes off.
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PURPOSE

9. Check PIECE and
COLOR keys

10.  Check SET YP and
chessboard squares

Y

1. Reset unit for next
test
12. Check LEVEL

3. Check SOUND key

14, Check DISFLAY MOVE

13. Finish

PROCEUDRE

i e o e s e e e e 0 0 e e B o

- Press BISHOP
- Press KNIGHT
- Press PAWN

- Press COLOR

- Press SET UP, NEW GAME and FAWN

- Press 64 squares randomly

- Press SET UP and NEW GAME kefs

- Press LEVEL key four times

~ Press SOUND

- Press DISPLAY MOVE key
- Press A2, A3

- Remove batteries

131 End of test

DBSERVATIDN
WHITE Col.E and Row ! LEDs come on.
WHITE Col.D and Row 1 LEDs come on.
WHITE Col.A and Row | LEDs come on.
WHITE Col.C and Row 1 LEDs come on.
WHITE Col.B and Row 1 LEDs come on.
WHITE ColuA and Row 2 LEDs come on.
BLACK Col.A and Row 7 LEDs come on.

WHITE and SET UP LEDs come on.

Coordinate LEDs come on accordingly.

WHITE LED comes on.

The corresponding level LED comes on for each press,
with Row 4 LED light up at last.

There should be no beep sound when pressing key =
{except DM key) in the following test.

Enter your first move.

Then the 'BLACK' LED blinks and the computer shows its
move by turning on the FROM square for 3 seconds ang
the T0 square for one second. .

All LEDs come off.

tHE



