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DOC. NO. 
REV. 
DATE 

: RM18-PS-016 
: 2 
: 11 July, 1995 

MEPHISTO PC MODULE GENERAL PRODUCT SPECIFICATIONS 

A. Operating voltage 

B. Current consumption 

C. Power consumption 

D. System clock frequency 

PREP ARED BY : 

' I 

f;1·\ I c./ 
.\\ .(_ 

. ' \j 

K.H.Au 

DIST : BDM, QAMt SEE, SEA, IEM, PE 

Filename: RM18_PS.DOC 

4.5 - 5.5 Volts 

Operating voltage = SV 
25mA Typical 
SOmA max 

250mW max 

301\1Hz or 33:MJ-Iz ±1 %(Crystal or Oscillator) 
(Operating Voltage = 5.0V) 

Philips : 87C51 CYN40, 33.MHz, 
Intel : 87C51-24, 301\1Hz, 
Dallas : DS87C520, 331\1Hz 
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PROJECT 
DOC. NO. 
REV. 
DATE 

Mephisto PC Modul (RMI 8) 
RM18-PS-018 
1.1 
14 August, 199~ 

ADJUSTMENT PROCEDURE FOR MEPHISTO PC MODUL 

OBJECTIVE To adjust system clock frequency. 

EQUIP1\.1ENT : 1. Frequency counter measurement up to lNIH.z, 

2. RMl 8 tester and 9V centre positive power adaptor. 

PROCEDURE: 1. Connect the 25-pin D-connector of the unit to the RM18 tester. 

2. Connect the adaptor to the RM18 tester. 

3. Place probe of frequency counter at test point of tester. The 
reading at the frequency counter should be 20kHz +/-1 % if 
3 O.rvffiz +/-1 % crystal is used and should be 22kHz +/-1 % if 
33.rvffiz +/-1% crystal is used. Replace capacitors Cl 1 and Cl2 
until the reading is within specification. 

[ Freq. read on frequency counter = Frequency of crystal / 1500 ] 

PREPARED BY: __,_Cf...___·P)_,-
K. H. LEE 

Dist: BDM, QAIY.f;'IEM, SEE, SEA, PE 

I 

--·-··------ -- -------··------- - -

Filename: RM18_AP1.DOC 
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Filename :RMI8TSC.DOC 10 July, 1995 

Mephisto PC Modul Trouble Shooting Chart 

SYMPTOMS ~ 

Unit cannot be detected by software 1. 
2. 
3. 

4. 
-

5. 

6. 
LED missing or turn on when it should l. 
not 2. 

3. 

4. 

Chesspiece cannot be detected or 1. 
detected wrongly 2. 

3. 

4. 

Excessive current drain l. 
Current > 50mA 

Dist: BDMl, QAM 

POSSIBLE CA USES 
Check ifVcc is 4.5V to 5.5V. 
Check for short/open circuit on PCB. 
Check for broken wiring in the DB-25 connector 
cable. 
Check if the 40-pin connector is bad contact or 
contaminated~ - - -- - - --- -· - ~ -

Check if X 1 is oscillating at frequency specified in 
specification (30MHz or 33MHz +/- 1 %). 
Check if R6 and C 10 are functionallv good. 

Check for short/open circuit on PCB. 
Check for broken wiring in the DB-25 connector 
cable. 
Check if the 40-pin connector is bad contact or 
contaminated. 
Check if X 1. i~ oscillating at frequency specified in 
specification (30MHz or 33MHz +/- l %). 
Check for short/open circuit on PCB. 
Check for broken wiring in the DB-25 connector 
cable. 
Check if the 40-pin connector is bad contact or 
contaminated. 
Check if X l is oscillating at frequency specified in 
specification (30MHz or 33MHz +/- 1 %). 
Check for short circuit on PCB. 
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SAITEK 

BILL OF MATERIALS 

PROJECT RM18 (Mephisto PC Modul) 

ART.NO. 461 

SHIP VER. EV 

REVISION 

REVISION HISTORY 

REVISION 

Pl 10/2/95 K.H. AU 

516195 K.H. AU 

RELA TED DOCUMENTS REV 

Schernatic dwg : RM l 8-PE-003 

Prepared By : Nv.z__ 
Abraham Au 

Distribution : 
+l.00 [X] MMM, FAM, IEM, SEE, '(fA$(SEM,SEC 
+0.10 [ ] MMM, FAM, IEM, SEE, QAM 
+o.01 [ ] MMM, IEM 

Date issue: 8 JUN 1SS5 

DESCRIPTION OF CHANGES 

Preliminary BOM. 

Changed and added components 

-- ----·-~~---- --- ----------~---------- -· 

b:.....W=new componen~ *=desc/PN/Ref changed +/-=cost up/down; CINC=consigned/non-consigned; +/-Q=QTY up/down 
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R E P 0 R T S 8 I l l 0 F M A T E R I A L Run : 06/06/95 16:22 
Prag: KPSPC/6803 

r.EPHISTO PC MODUL Rev : 1 

1 
---- - -·-.L-

Rev Cons De!criolion Qty Per Reference 

UNIT ASSEM8LY, FOR RM18 1.000 

GUT ASSEMBLY - LGGIC, FOR RM18 '..000 
PCB, LOGIC. S.S .. l.6MM, PA~ER PHENOLiC ~ 1.000 PC3l 

_ RC -~ICRO.PRO~ESSOR, 37CSL-3, 24MHZ, DIP, DTP.; !.OCO Ul 
DIODE,R~CTif!i:F.,1~40)1 " 2.0C0 Dl,02 
CAPACITGR,C-CAP:o.OJUF,+/-20~.16V " 3.000 Cl TC CB 
CAPACITOR,C-U,P,~F.J,JS?f,r/-5%,SOV_ J 2,0CO ClL12:C~YsTAJ 

/ i.COJ C14:CRYST~L 
RC INDUCTOR,RFI,COIL,3.3UH 1.000 Ll : CRYSTAL 

2.000 C9,C!O 

RC 
RC 

P.C 

1.000 rn 
CAPACITOR,E-CAP,!OUF,+/-20%,16V 
CAPACITOR,C-CAP,0.iUF,+/-20%,16V 
RE~ISTOR,FIXED C-F!LM,1CK,5%,1/4N 
P.~SISTO?..FIXED C-F:LM,4K7,5%,l/~W 

JUMPE~!L=l7M~,LL=l~MM~D=0.5M~ 

r :.o~o R6 
t :.000 ~l TO R5 

CO~NfCTOR, EDGE, 4CPIN, BENOED LEADS 
CABLE.20 COEE.~=1.SM,WHITE,WITH ~625-CO" 
C~3LE,20 CQRE,l=l.5M,WHITE,N/O-SU3 COKN 
C~StE 7!E.lOOY:.~X20~~ 

CRYSTAL,30~HZ,TOL~RAgcE < 1% 
CRYSTAL,OSC!LlATQ?,30nH:,rol~~A~CE < 1% 

;.0'J0 Jl TO J3 
l .000 CON~ 

. OOC OPTION 

l. 000 :q 

i. GC·O 
1. ·JOC 
l.OJO 

1 

1 
1 

i 

~ 
1 

i 
r 

~.000 FG~ FIX 5.C~5 .. 
~C LABEL,FO~ Rß!2."ME?KiSTQ",GOLD ON BLACK ; .000 

l.000 

PACKit~i; AS:-EMBL--Y ,· FGR · P.Ml8 · 
CARTOH. ~DR R~l~, :O?C~/CTN 

------- ~---- ----- -::·r~o-:;-· -------------·------· ·- -- ----- ------- --

POLYBAG. 28CX130X0.045MM 
L~3EL~fGR SE~IAL NC, ~OH~SIVE 

LA3EL.CGMMON,CUSiüM~~ LA5~L~ 

INSERT.FOR RM20,CORRUuATEO PAPER 

OPTIONS ASSEM8LY, FOR RF.13 
RC M~MU~L. FOR RMlS, G/?/E/D/I/S 
RC GIFTBOX, FOR RKJB, G/F/E/D/i/S 

ASSEMBLER MATERIAL CHARG: 

ASSEr.8LER LASOUR CHARGE 

!.000 fQ~ CAB~NET 
. „ "~ 
: • i„··}V 

: . ~o: 
!. 000 

i .~00 
1. oco 
t .OCü 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
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PCOH : SCON : TMOO 1 TCOH 
----- -L.----- -~-----:-----

THO ~ TlO : TW1 : Tl1 -------r----- -r-----,- -- --
SBUF {TXl 1 SBOF (RX) 1 IE 1 IP 
----- -l--- - - - ..1-----J--- -

!NTERRUPT, SERW. 
PORT, AND TIMER 

BLOCXS 

·.-

,~. ---····- ~ --· _____ ..,._ ·--·-· 

P1.0 
P1.1 
P1.2 
P1.3 
P1.4. P0.3 AD3 -- : · 

P1.5 P0.4 A04 -
P1.6. P0.5 ADS ·· 

P1.7 PO.& AD6 

RST ·P0.7 AD7 

RX!> !'3.0 U•VPP 

TXD P31 ALE!PROG 

iHTo P3.2 ;;SEN 

iNfi P3.3 P2.7 A15 

TO P3.4 P2.6A14 
P2.5 A13 
P2.4 A12 
P2.3 ... ,, 
P2.2 A10 

XTAL1 P2.1 A9 
P2.0 Al 

,. 
Pin 

· ..... 



:DOS-QS-017 Rev.0 Page 3 

i. ~CilONAL TEST PROCEDURE FOR RM18 

~lake sure the PC and the chessboard are turned OFF before any connection is done. 
Tben plug the DB-25 connector to the printer port ofthe PC. Plug the module into 
the unit. Turn on the power of PC. Plug the DC adapter into the Chessboard power 
socket and then switch it on. After the PC self-diagnostic test, C:\> ( or A:\>) is shown 
on the monitor. (Make sure that no chesspieces are placed on the chessboard) 

Puroose 

1. LED test 

Procedure 

Type "WCB4B" on the 
keyboard 

PressENTER 

Place a R W9 chesspieces 
on one of the square 

Observation 

"A:\>WCB4B " 

The display shown on 
monitor, see figure 1. 

LEDs start scanning from Al, 
A2 . .. A7, A8, B8, B7 ... 
B2, Bl, Cl, C2 ... C7, C8, 
D8, D7 ... D2, Dl, EI, E2 . 
. . E7, E8, F8, F7 ... F2, Fl, 
Gl, G2 ... G7, G8, H8, H7 . 
. . H2, Hl, then in reverse 
order respectively. 
(Remarks: make sure that the 
LED scanning is performed at 
least one cycle before next 
step.) 

LEDs scanning stopped. 

"*" is located on the monitor 
where the chesspiece is 
placed on thd chessboard. 

i 
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Purpose 

2. Chessboard 
square test 

3. Test finished 

Remarks: 

, 
·' 

Rev.O 

Procedure 

Put a testing chessman on 
64 -squares in sequences 
(Remarks: the testing 
chessmen should rest on 
the square for at least 1 
second). 

Press ESC 

Switch off the chessboard. 

Remove the module from 
chessboard and the D
connector from PC. 

Connect another module to 
PC and chessboard. 

Switch on the chessboard. 

Type "Y'' on keyboard to 
continue testing, otherwise 
type "N" 

Page 4 

Observation 

The display shown on 
monitor same as figure one, 
except "*" is located on the 
square with chess pieces. 
(make sure that only one 
LED is turned on and "*" 
symbol is shown on 
corresponding square on 
monitor) 

"Y ou can disconnect power 
adapter and cable now." 

"Try another sample (Y IN)?" 

Repeat step 1 to step 3 . 

If either the D-connector or adapter doesn't connect properly, then the testing is 
terminated with following message shown on monitor. 
"Error: Please make sure that all connections are correct." 

- . -----·-·--- J 
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F'!C!tt 1 

PC-Chessboard testing program - - Version 4.0 Copyright 1995 SAITEK LTD. 
written by K.H. LEE on 06 June 1995. 
R.eed-switch Chessboard is connected to LPT2 *. 

8 ---- ' - -

7 Press <ESC> key to quit 
6 
5 
4 

3 
~ . 
l 

A B· c D E F G H 

• Sote: LPT 1 / LPT2 / LPT3 will be shown depending on the printer port of the PC 
installed. 
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