
PROJECT : RTS (Modena) 
DOC. NO. : RTS-PG-010 
REV. 0 
DATE : 22-6-94 

GENERAL PRODUCT SPECIFICATIONS FOR RTS 

A. Battery requirement 1.5 V (size 'AA' or 'UM-3') x 6 pcs 
Alkaline type recommended 

B. Operating voltage 6.6 - 10.2 Volts 

C. Adapter Operating Voltage 8 - 12 Volts 

D. Current consumption Battery operation 
Normal mode at battery voltage = 9V 
With two LEDs on 
30mA typical 
45mA max. 

Adapter operation 
Normalmode at adapter voltage = 9V 
With two LEDs on 
30mA typical 
45mAmax. 

E. Power consumption 270mW typical 
405mW max 

F. System clock frequency 4.191\1Hz ±5% (at battery voltage =9V) 

PREPARED BY: ----'-'-~---=---=­
Leon Wong 

DIST: BDMI, •• 5,SEE, SEA, IBM 

Filename : /BDD l/RT5-PS.Doc 
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Project: RT5 (Modena) 

Doc No.: RTS-PS-013 

.Rev.: 0 

Date : 10 Oct. 1994 

ADJUSTMENT PROCEDURE FOR RT5 

Object To adjust system clock frequency. 

Equipment needed : Frequency counter or Oscilloscope capable of frequency 
measurement up to 20MHz. 

Procedure: 1. Connect battery terminals with 9V power supply. 

2. Place probe of counter/scope at pin 9 or 10 ofU4. 
If frequency measured is out of specified range ( 4. l 48-
4 .232MHz) replace CS, C6, R2 or crystal until 
counter/scope reading is within specification. 

Prepuedby: ~ Approved by : -1----Q __ 
Leon Wong 

Dist : •· SEE, SEA 

Filename : /BDD l/RT5-PS.Doc 
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MODENA Trouble Shooting Chart 

SYMPTOMS 
Ulil camot be turned ON 

: Sosound 

POSSIBLE CAUSES 
1. Check ifVcc within the range from 4.75V to 

5.25V. 
If V cc is not within this range, check for: 
i) Dead or weak batteries. 
ii) Open or shorted circuit in Ground traces and 

Vcc traces. 
iii) Broken connections in battery wiring. 
iv) Broken connections between adapter socket 

and logic PCB. 
v) Adapter voltage > 8.0V when unit is turned on. 
vi) Power supply circuit functional good. If not, 

check ifLl, D3, D4, C2, C3, C7, C8, VRl are 
defective. 

2. Check for clock signal: 
Look for 4.19 MHz +/-1 % (battery=9V) at Ul pin 
39. lfnot, check ifR2, R3, C5, C6, XI, U5 are 
defective. 

3. Check for reset signal: 
Check if Ul pin 40 logic 'High' after power on. If 
not, check if R4, R5, C4, U7 are defective. 

4. Check if Ul is defective. 
l. Check for broken wirings from beeper to PCB. 
2. Check if beeper is defective. 
3. Check for pulse output from U l 0 pin 16 and pin 19 

when 'SOUND ON'. 
1 Ccmmand key LED missing or turn on 1. Check for broken traces on PCB. 

Check if LED is defective. •neo it should not 2. 

:: 

! 
~ LED position 'l' to position '8' 
i missing or turn on when it should not 

LED position 'A' to position 'H' 
missing or turn on when it should not 

No response or improper response to 
aimmand keys or chessboard 

3. 
4. 

1. 
2. 
3. 
4. 

l. 
2. 
3. 
4. 

1. 

Check if R 7 is defective. 
Check for UlO pm 5 logic 'HIGH' when 
corresponding LED is 'ON'. 
Check for broken traces on PCB. 
Check if LED is defective. 
Check if R9 is defective. 
Check for UlO pin 9 logic 'HIGH' when LED is 
'ON'. 
Check for broken traces on PCB. 
Check if LED is defective. 
Check if R8 is defective. 
Check for Ull pin 6 logic 'HIGH' when LED is 
'ON'. 

Check for loose contacts or misalignment between 
sensors and PCB traces. 

2. Check if sensor connector is defective. 
3. Check for broken or shorted traces on PCB or 

sensor. 
4. Check for logic 'HIGH' at U9 pin 3, 5, 7, 9, 12, 

14, 16, 18 when no key is pressed. If not, check if 
RN l and U9 are defective. 

~ ·. 1 

' 1: 
! 



f 
SYMPTOMS POSSIBLE CAUSES 

LCD no display or missing segment 1. Check for broken traces on LCD PCB. 

1 
2. Check for bad contacts between LCD, zebra 

connector and PCB. 
3. Check for pulse output from Ull-Ul4 pin 1 

and9. 
4. Check for pulse output from UIO pin 12. 
5. Check if LCD is defective. 

No memory function 1. Check ifLithium-battery is dead or weak. 
2. Check if D2, RI Cl, C9 are defective. 

E1tcessive current drain 1. Check for component wirings or shorted 
Current > 45mA when 'ON' trace on PCB. 

2. Check for contaminations and/or foreign 
particles on PCB. 

3. Check for capacitor leakages on C2, C3, C7, 
CS. 

4. Check ifVRl is defective. 
t Generates illegal moves 1. Check ifbatteries are dead or weak. 
1 2. Check if US is defective. 

Dist: BDMl, QAM 



9 
@ 

:j <.) 

~ ~ 
0 

-:; _J , 
i. 
.;.... 
s: 
~ 

~ 



r 3HY'1d~~Y8 
0~1 
LO 
90 • 

'" ~ i~ D ,..--1 -t~ IL--~tl~ 10 

O~!> . 

- N 

z1n 

nn 
~1-

L 01~ 

un 

.J 



0 

0 

-~1,, 
,fj 

'· \ 

1 

l 
1 

1 
1 

1 
1 

1 



J-.:- ----
- " 2 L IC J 2 ) IL. SI 1111 H llP11NlttJ:;s.'~ 

es 
27p':I 

·vcc 

R4 
2K7/1:::i:: 

R5 

1K/1?;; 

U5E 

74HC04 

vcc 

usc U4 1 
CL KIN 04 

OS 
J 74MC04 06 10 CO<ö1 07 

R3 
oe 
09 

lK NC 9 Cü<o2 010 74HC04 
012 

12 013 
RST 014 

74HC4060 

/~vor 
74HC04 

1 
3 

!I L [LRESET > 

L1 &. L2:TOROIO 16T 

PHI1 AO 
PHIO Al 
RESET A2 
SYNC A3 
NC_ '" R/W AS 

A6 
A7 

6 AS 
NMI A9 

AlO 

vcc "„ 
A12 
A13 

1 ,. I so 

A14 
A1S 

00 
01 

NC 02 
03 

~ROY 04 
IRO OS 
PHI2 06 
NC 07 

Ul 

65C02-P4 

10 „ 
12 
13 

.. ·--·- . ----- -·-····--·-· -- ----- --~-----

10,--_____ _,,,_A~ 
00 
01 
02 
03 
04 
OS 

00 AOg 01 A1 8 
02 A2 7 
03 A:l 6 
04 A4 5 
05 AS -

06 06 A6 
07 07 A7 

AB 
A9 

A10 ... „ 
A12 
A13 
A14 

06 vcc 

OE 
U6A 

vcc ;---f'll~Ji:f.'.J~l;l;S ______ 
1 

O.? L
1 

LM2931 

1 : ~ J: ! 1 1 
1 IN OUT 1 

3 1 1 ovcc 
•1N4001 - + 
1 -6x"AA" -

G 
N 
0 

01 10 

vc~c 
1 

' 1 
1 
1 

' 

: T BATTE'.RY 
1 04 

:1N4001 
1 
1 

'-------------------1 POWER BOARD Power" Swltch 

LC01 
U11 HC401!5 'i v:r 402 ~P 

1f1 ~ 
CLKB 
CLKA 

OAO ,_~__,.,,__, 
OA1 ,_..,_~~ 
OA2t-;~~~ 
OA3 >-'"'---~" o 

QBO 
081 ...... ~--'"'' 
092 ,_,~~'-4 j 

QB3 

,_.,__„ ;~ 
r.,~-lL.I ~i 
,....,.,.__,,,,. J ;~ 
,_....___C(,Zl2f'" 

11'" 

t--i!--"~ ;; 
20 

1-+~-.U !~p 
r--:---!2..l 30P 

--- ___ COP 
c c 
0 0 ...... „ 

4 
0 

:~ 1 ce 
2 

RE:AOCOL 

CHESSBOARD 
KEY MA'i"Ä:iX ____ _ 

vcc 
(BXS) 

BACKPLANE 

RESET 

• C2 
22uF/16V 

USB 
4 

NC 
74HC04 

L:I-SATTERY 3V 

SHIELDING FOIL AND 

METAL PLATE TO GNO 

.!_ C1 -- C9 

I22uF" /16V I 22nF" 

~ ~ 

H1 

BUZZEFC 

DATE 

////// . 
111111 Sa1tek Ltd. 

SCHEMRTIC DIRGRRM 

r„___ Tl . tlB 
SHEET 

MODENA (RT5) 
1 OF 1 

Q. A DVG. NO, RTS-PE-01!1 REV. 0 

4 



SAITEK .. ,.~.,..,, 

BILL OF MATERIALS 

PR.OJECT RT5 (Modena) 

ART.NO. 446 

SlilP VER. MEV 

REVISION 

REVISION IDSTORY 

REVISION 

Pl 22.06.94 Leon Wong 

22.08.94 Leon Wong 

RELA TED DOCUMENTS 

S<:hematic dwg : 

Prepared By : 
Leon Wong 

Distribution : i! 
•l.00 [X] MMM,FAM,IEM, SEE; 
+0.10 [ ] MMM,FAM,IEM SEE; 
+0.01 [ ] MMM,IEM 

Date issue : 2 3 AUG 1994 

DESCRIPTION OF CHANGES 

Preliminary BOM. 

Revise ofBOM; Add polybag for unit and change 
paper insert per ECN94085; add battery holder; 
modification of chessmen set per ECN94078. 

Approved by : l n 
~ 

CHG MOD: NW=new component; • =desc/PN/Refchanged +/-=cost upldown: CINC=consigned/non-consigned; +/-Q=QTY up!down 
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984460-00000 

914460-00001 
514460-00200 
741560-00139 
740993-00004 
741520-00240 
741233-00374 
74~253-04060 

832100-06264 

850410-8457F 
3421~10-272~6 

41EFR 
7~.0:)28-51957 

812505-06502 
B126C5-06502 
000140-28254 
000140-402:4 
654200-200(\0 
654H8-.i000:) 
612721-311C2 
611\121-31102 
6li015-31102 
611{125-.31102 
611055-31102 
61100:,-31102 
613315-31102 
614725-32110 
644190-02l30 
e2223K-C':.011 
62101K-01611 
6222411-01611 
62226Z-01615 
000190-00020 
000060-11043 
000010-00100 
0;;0064-06041 
:)00130-(:02?(; 
214470-00200 
00(1260-00004 

tJw 224470-03500 
660001-11003 

9144i0-00002 
514470-00420 
660001-11003 
00003(1-01280 

UNIT ASSEMBLY FOR RTS 

1 GUTS ASSEMBLY - LOGIC 
RN PCB,LOGIC,D.S.,FR4,RT5 
RC TTL,139,DUHL 2 TO 4 DECODER/MUX,HC 
RC TTL,-04,HEX !NVERTOR,HC 
RC TTL,-240,0CTAL BUFFER 3 STATE,HC 
RC TTL,-374,0CTAL D-TYPE FLI?-FLOP,HC 
RC TTL,-4060,14-STASE BINARY COUNTER,HC 
RC SRAM,6264,BKXB,lCONS,CMDS 

1 RC P.EPRDn,RT5,32KXB,150NS,457F I 
RC EPRCN,BLANK,27C2~6,32KX8,1~0NS 

EPROM 27C256 PROGRAMMIN6 
RC IC,RESET CIRCUIT CONTROL,H51957 
RC CPU,65C02,5MHZ,CMQS 
RC CFU,65C02,6HHZ,CHüS 
RH IC SOCKET,DIP,28PINS,P=2.54~H 
E~ IC SOCKET,DIP,40PINS,P=2.~4KM 
RC SCHOTTY DICDE,BAT42 
~H DICDE.2~1~CHING,lN414B 

RN RESlSTRO,FllED C-FILN,:K7,1Z,1/4W 
RN RESISTCR,F!IED C-F!LH,1K,1Z,1/4W 
RN RESISTOR,FllED C-FILM,IOO,SZ,1/4N 
RN RESISiüR,r!XED C-F!LN,1K,5Z,1/4W 
RN RES!STCR,FIXED C-FILH,lH 1 5Z 1 1/4W 
RN RESISTQR,FIXED C-FILM,10,5Z,1/4W 
RN RESISTOR,FIXED C-F!LM,330,57.,1/4W 
RN RESISTDR,ARRAV,C-FILM,4.7K,5Z 1 1/4W,10 
RC CRYSTAL,4.19ttHZ,30f PN 
RN CAPACIT0R,C-CAP,0.022UF,+/-10X,50U 
~N CAPACITDR,C-CAP,100PF,+/-10Z,16V 
RN CAPACI TOR ,C-CAP 10.22UF, +!-20'.4,16V 
RN CAPACITDR,E-CAP,22UF 1+80-20Z,16V 
RC CCt~NECTCR, DOUBLE CO~iiACT, FE MALE 18-PHI 
RN STRAND ~IRE,BLACl.~=110~M,E=3.5HM 1 AWG28 
RN ACL,RESET CJNTACT,J=lONM,CR STEEL 
RN STRAND ~lRE,.IELLD~ 1 L=60HH,E=3.5~N,AW630 
~N BUZZER.D=27~M 

RC PLASTIC,BUZZER HOLOER,HIPS 
RC BATTERY,LITHIUM,2032,3V 
RC METAL,BHTTERY HOLvER,PH.BRONZE,NI-PLT 
RC LED,RED,DOME,D=3HM,TOSHIBA,TLR124 

1 RC GUTS ASSEHBLY,LED, FOR RT6 
RN PCB,LED,S.S,?APER PHENOUC 
RC LED,RED,DOME,D=3H~,TOSHIBA,TLR124 

RN CO!!N A":R~Y,N=9~L=110XM,P=2t'.~iE=3.5MM 

Gty Per Ref erence 

1.000 

1.000 
1.000 
1.000 Ub 
1.000 U5 
1.000 U9 
2.000 ua,u10 
1.00t) U4 
1.COO U2 

1.000 ü3 
1.C:OO 

1.00(J 
1.000 ü7 
1.000 U1 
.000 Ul ALTERNATIVE 

1.000 FOR EPROM 
1. 000 FOR 6502 
1.000 Dl 
1. 0CO J2 
1.000 R4 
1. 000 R~· 

1.000 R6 
1.000 R3 
1.000 R2 
1. 000 Rl 
3.0üO R7-R9 
1.C::JO RN1 

10.000 C9,C14-G22 
2.000 C5-C6 
1.000 C4 
1.000 Sl 
2.000 
1.(:00 
8.000 USE :.;:: BUTTUN 
2.000 TO BUZZER 
1. v0'j 
1.(% 
1.000 
1.COO HOLD LI. BATT. 
6.l:OO LD:-LD6 

1.000 
2.000 

16.000 LD7-LD22 
1.000 
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57 
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65 
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67 
68 
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71 
72 
73 
74 
75 
76 
77 
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79 
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914460-00003 
000030-01300 
741590-04015 
000073-21024 
514460-03030 
62224K-01611 
214460-00400 
534460-00520 
250000-00!:·42 

914470-00COS 
514470-02850 
690001-02931 
654001-2ü000 
62223K-050:1 
62226Z-01615 
62227Z-01615 
000062-06041 
000060-17(143 
000062-22043 
000060-22(•43 
630003-10000 
Ofi0220-üO;) 1 t, 
526890-0041(1 
000110-0(H)~.(I 

000071-20~·24 

000090-0~270 

964460-00000 
2244 70-1)2600 

'>fC 224470-M3C'0 
2244 70-ü27ü') 
2244 70-(:2500 
3144/(j-Q(;!:i(i'.) 

00(1073-21224 
000073-41434 
0(;0073-21434 
000073-22434 
000073-91434 
324470-01200 
;)00(;21-00 l 4'J 
224470-01300 
294470-01400 

954460-00000 
2144i0-01110 
214470-0090(1 
214470-00710 
214470-00800 

N 0 C 0 S T B I L L 0 F ff A T E R I A L S Run·:· 22iöa194 · 11;57 . Page 
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Rev : 1 

Rev Cons Description 

RN 6UTS ASSEMBLY, LCD FOR RT5 
RN CONN ARRAY N=14,L=100HM,P=2.54MM,E=3.511M 
RC Til,DUAL 4 STAGE SHIFT RE6ISTER,HC 
RN SCREW,S/T,+PAN,H1.7X6MM,A 
RN PCB!LCD,D.S,FR4 
RN CAPACITOR,C-CAP,0.22UF,+/-10Z,16V 
RC PLASTIC,LENS FOR LCD,ACRYLJC,CLEAR 
RC LCD, FOR RT5 
RC ZEBRA CONNECTDR,SG,51X3.5X3.8MM,P=0.1BMM 

~L GUTS, ASSEMBLY, PO~ER 

RN PCB,POWER,S.5,1.6MM PAPER PHENßLIC .· . , . I 

RC ELECT,RE6ULATOR,SV,150MA! T0-220,LM2931Ar 
RN DICDE,RECTIFIER,1N4001 
RN CAPACITOR;C-CAP,0.022UF,+/-107.,50V 
RU CAPACITDRiE-CAP,22UF,+B0-20Z,16V 
P.N CAPACITOR,E-CAP,220UF,+80-20X,16\I 
RN STRAND WIRE,RED,L=60MM,E=3.5MH,AWG30 
RN STRAND ~IRE,fiLACK 1 L=170NM,E=3.5MM,A~62B 
RN STRAND WIRE,RED,L=220MM,E=3.5KN,AW628 
RN STRAND ~IRE,BLACK,l=220MM,E=3.5NM!A~628 
;c UWUCT'JR. TDRQiD, 16 T 
RC SJCKEi,DC PCWER JACK,TDlB-023 
R~ SWITCH,1P2T,FDR IH3,PIC-55-12F23-96 
RN NUT,M3.0XP0.5X1.BNM,MILD STEEL 
R~ SC~EW,H/S,+PAN,M3.0XP0.5X6MM,FLAT 

RN ~ASHER,METAL,INT.TODTH,ID3.3,0D6.3,T0.6 

F:N CASHiG ASSEllBLY FCR RT5 
RC NETAL,B-CONT,"+",BRONZE,NI-PLT,RT6 
RS HETAL,BATT.CDNTACT "+ 1 .PH BRDNZE,NI-PLT 

~C ~ETAL.B-CG~T.'-' ,BRDNZE,UI-PLT,RTb 
RC SENSDR,CHESSBCARD,CQNV.,RT6 
RN SCREW,S!T,+PAN,N2.3X6HM,A 
RN SCREW,S/T,+CSK,HD,N2.61811M,A 
RN SCREW 1 SJT, +PAN,112. bX81fä,A 
RN SCREW,S/T,+PAN,M2.61BMM,BT 
F:N SCREW. S/T, +~ASHER, r,2. &X811M. A 
RC CVERLAY,FGR RT6 1 CHESSBOARD~LEXAN 
RN RUBBER FOOT.3M,30.5HttX1.~MM,ADHESIUE 
P.C MEiAL PLATE,213.3XZ02.2NM,~/D rnPE,RT6 
RC FELi,DIA.=23MM,BLACK 

RC CABINET SET,FOR RT5 
RC PLASTIC,TOP CAB,HIPS!SPY.BLACK,S.SCREEN 
RC PLASTIC,BOTTOM CAB,HIPS,SPY. BLACK 
RC PLASTIC 1BATT.DOOR,HlPS,SPY.BLACK,S.SCR'N 
RC PLASTIC,KNOB KEY,ABS,BLACK 

9ty Per Ref erence 

1.00(1 
1.000 
4.000 U11-U14 
6.000 
1.000 
4.000 
1.0(!0 
1.000 
2.0CO 

1.00(1 
1.000 
1.000 
2.000 f:3,D4 
2.000 DN PO~ER PCB 
1.000 C4 
1.000 C3 
1. 000 TO BATT. 
1. 000 TO BATT. 
1.000 TO LDGIC PC9 
1.000 TO L06IC PCB 
1. ~J('i) 
1. 00(1 
1.000 
1.000 
1.000 2931 HEAT Sl~K 
1.000 2931 HEAT SINK 

1.000 
1.000 

.üOO ALTEF.NATIVE 
2.000 
1.COO 
1.000 
4.000 FOR LCD 
3.CICO BOTTOM CAB. 

11.ooc MAIN LOG PCB 
1.000 BOTTOM CAB 
,:; • ,1<N FOWER & LED PC3 
1.000 
4,000 
1.000 
1.000 

1.000 
1.00!) 
1.000 
1.000 
8.00ü 
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Ite. Chg Stock Code Rev Cons Description Oty Per Ref erence 

360000-00240 RN LABEL,FOR SERIAL NO,ADHESIVE PAPER H+S 1.000 
2 s.; 454460-01100 RN CARTON FOR Ri5,bPCS/CTN .1b7 

~ 454490-01000 RN INSERT,FOR RT5/6/B,MAIN BODY,CORR.PAPER 1.000 ECN94085 
,r 454490-01010 RN INSERT,FOR RT5/6/B,TOP COVER,CORR.PAPER 1.000 ECN94085 
~000124-50310 RN POLYBA6,450X310X0.045MM i.ooo utm {ECN94085l 

370000-XXXXX RC LABEL,COHMON!CUSTOMER LABELS 1.000 

'I ... 244460-22700 RC CHESSnEN SET,FOR RTS,222+224 1.(100 
?! 244470-22211 RC CHESSMEtl,RT6,17,BLACK,RUB.MA6NET 1.000 ECH9407B 

244470-22411 RC CHESSMEN,RT6!17,SREY,RUB.KA6NET 1.000 ECN940i8 

974460-lOHEV RC OPTION ASSEMBLY RT5 1.000 
414460-61100 RC nhNUAL. FOR RT5,Ei5/D/S/l/F 1.000 
424460-61100 Rr 

" SIFTBOX,FOR RTS,E/6/F/D/5/1 1.000 
370000-16500 RC ADOENDUM.C0~4165!TEL & 3E~VICE ~OTE,H+G 1.000 
370000-15900 RC ADOENDUH,CDNi159,TOY SYMBOL,H+B 1.000 
430008-51000 RC SARD,WARR~NTY,E/5/F/D/S,SWL,NDN CHESS 1.000 
3700ü0-16(li)(I RC ST1CffR,COl'\H6Ci,t:E MAP.K mi BOX,H+G 1.000 
324470-00600 RC BACK DLATE,FOR RT6,PVC,H+6 1. (l(ll) 

4\JAHC ASSE~BLER MAiER!Al CHARSE 

4üPiLC ~SSE:fü::R c.A~DLR CHi\R6C. 

. ·-·-··..-·-·---··- „, .. -.„·--~- .... ----·- ... _..._ ........ ....- ...... , .. ---.... ~·--·-····"····-····---



ICOH 
P65C02 
GENERAL DESCRIPTION 

The RP65C02 is 8-bit CMOS CPU. lt has the 
~..;ction set and pins which are fully compatible 

:iti:.'l the NMOS 6502 CPU, and in addition, with 59 
instructions. lt is provided with the features of 

C:\IOS such as the powerdown, standby mode, 

::-EATURES 

Si.-.:gie power supply 5V operation 

C~mS 3µ Silicon gate process 
Ly..,- ;:>ower dissipation 

ik::t bi-directional data bus. parallel processing 

?o··••eriul 13-type addressing modes 
?r-ogrammable stack pointer 
).f.as:i(able interrupt and non-maskable interrupt 
i-::,.-;ie internal registers 

fr..:a:i:e to connect the external memory with up 

__ ;xtable decimal and binary 

Bes rnmpatible with M6800 

ROCKWELL R65C02 

A.??UCATIONS 

etc. 

,1,. 9 00 I:\DEX REGISTER 
. .:. ..... :o 
:&.: .. w l\DEX REGISTER "-
.;.. :2 "'-

:::i 
c: 

.J.~ :3 -:' 
,:i,. ~ ... :.n :.n ..... ~5 ""' "" .Ai: 16 c: 

c: 
< 

A. ·-„ 
...... 18 

"" A,„, 19 ""' "'-

"" 
..... 

20 ~ :n 
Aa 22 <f) 

c..:.: 
>..,, 23 t/l 23 :.n c: "'·· 24 '-" 

"" ..:i; 
Aa 25 c: 

c: 
< 

No. 84·01 4· 1· 1984 

Microe!ectronic Specification 

CMOS 8-bit MICROCOMPUTER SYSTEM 

• PIN CONFIGURATION (Top view) 

READY RDY 2 

CLOCK ~,(OUT) 
INTERRUl'TiRQ 
REQUST 
INPUT NC 

l'RIORTY NM! 
INTERRUPT 
INPUT SYNC 

(SV) 

AD DRESS 
BUS 

Ao 

A, 

mllNG 
CONTROL 

CLOCK 
GENERATION 
C!RCUIT 

RES RESET INPUT 

~' (OUT) CLOCK 

So OVERFLOW SET 
SIGNAL 

~o (IN) CLOCK 

:-JC 

NC 
R/W READ/WRITE 

Do 
o, 
o, 
Ü3 

o. 
Ds 

o. 
D1 

CONTROL 

BI-DIRECTIONAL 
DATA BUS 

:~::} ADDRESS BUS 
A13 

A12 

Vss 

40 RES 
4 IRQ 
6 NMl 

2 RDY 

37 ~.(IN) 

3 ~,(OUT) 

39 ~,(OUT) 

34 R/W 

33 Do 
32 o, 
31 02 
30 03 
29 o. 
28 Ds 
27 o. 
26 o, 

/ 



~National 
~ Semiconductor. 

Voltage Regulators 

LM2931 Series Low Dropout Regulators 
General Description 
The LM2931 positive voltage regulator features a very low 
qulescent current of 1 mA or less when supplylng 10 mA 
loads. Thls unlque characterlstlc and the ex1remely low 
lnput-output dlfferenllal requlred for proper regulallon 
(0.2V for output currents of 10 mA) make the LM2931 the 
Ideal regulator for standby power systems. Appllcallons 
include memory standby circuits, CMOS and other low 
power processor power supplies as weil as systems 
demanding as much as 150 mA of output current. 

Designed primarily for automotive applications, the 
LM2931 and all regulated circuitry are protected from 
reverse battery Installations or 2 battery jumps. During 
line transients, such as a load dump (60V) when the Input 
voltage to the regulator can momentarily exceed the 
specified maximum Operating voltage, the regulator will 
automatically shut down to protect both internal circuits 
and the load. The LM2931 cannot be harmed by ternporary 
mirror-irnage Insertion. Familiar regulator features such 
as short circuit and thermal overload protection are also 
provided. 

Fixed output of 5V is available in the plastic T0-220 power 
package or the popular T0·92 package. An adjustable out­
put verslon, with on/off switch, is available in a 5-lead 
T0-220 package. 

Schematic and Connection Diagrams 

Features 
• Very low quiescent current 
• Output current in excess of 150 mA 
• tnput-output differential less than 0.6V 

• Reverse battery protectlon 

• 60V load dump protectlon 
• -50V reverse transient protection 
• Short circuit protection 
• Interna! thermal overload protection 
• Mirror-image Insertion protection 
• Available in plastic T0-220 or T0-92 

• Available as adjustable with TTL compatible switch 

Output Voltage Options 
LM2931AT-S.O 
LM2931T 

SV 
Adjustable 

LM2931AZ-S.O 

(Contact factory for other fixed output options.) 

T0·220 3·Lead 

SV 

~'""' ••• 
IN 

Rll 

'°' 

Zi 

FRONT VIEW 

Order Nurnber LM2931AT-5.0 
See NS Package T03B 

T0-92 

OUTP~PUT 

.. ><_/ 
1onoMVIEW 

Order Number LM2931AZ·5.0 
See NS Package Z03A 

T0-220 5-Lead 

~.I 1 !i 
FRONT VIEW 

Order Number LM2931T 
-= See NS Package T05A 

--· ----·------ ·-----------------------------



CD54/74HC04, CD54/74HCT04 

1A vcc 

6A 

2A 

2Y SA 

3A 

3Y •A 

GNO ;y 
92CS 36801 

FUNCTIONAL DIAGRAM AND 
TERMINAL ASSIGNMENT 

CD54/74HC374, CD54/74HCT374 
CD54/74HC574, CD54/74HCT574 

oo 00 
01 01 
02 02 
OJ 03 
04 04 
05 -os 
06 -oo 
07 07 

5E 

92CS-~8!160 

i-uNCTIONAL DIAGRAM 

CD54!74HC4060, CD54/74HCT4060 

DATA A 
CP A 

MR A 

DATA 8 
CP 8 
MR 8 

92CS·29073R2 

FUNCTIONAL DIAGRAM 

01 A 
02A 
03A 
04 A 

018 
02 8 
038 
048 

GND•8 
vcc•l6 

92CS-38491 

FUNCTIONAL DIAGRAM 

CD54/74HC139, CD54/74HCT139 

AO 

Al 

E 

FUNCTIONAL OIAGRAM 

2 ( 14) 4 ( 12) 

3 ( 13) 5111) 

6 (10) 

7 (9) 

1 ( 15) 1 92CS-37881RI 

CD54/74HC240, CD54/74HCT240 
CD54/74HC241, CD54/74HCT241 
CD54/74HC244, CD54/74HCT244 

1AO 

240' 244 241 ~ ---- 1 
10E TI5E 
- 19 20[ 20E--

fYO fYö 
1Y1 IY'; 
1Y2 ffi 
1V3 1V3 

2Y3 fü 

92CS • ;)849~ 

FUNCTIONAL DIAGRAM AND 
TERMINAL ASSIGNMENT 

Dual 4-Stage Static Shift Register 
Type Features: 
• Maximum frequency, typically 60 MHz 

CL=15 pF, Vcc=5 V 
• Positive-edge c/ocking 
• Overriding reset 
• Buffered inputs and outputs 



HM6264ASP Series 

(DP-28N) 

HM6264AFP Series 

(FP-280/DA) 

•PIN ARRANGEMENT 

(Top View) 

2.'7( 256 

(DG-28) 

Pin Arrangement 

(Top view) 

PIN CONFIGURATION {TOP VIEW) 

M51975A/BL 

0 

M51958A/BL 

OUTPUT 
DELAY CAPACITOR 
GND 
INPUT 
SUPPLY VOLTAGE 
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8. FUNCTIONAL TEST PROCEDURE FOR RTS (Modena) 

Slide the GO/STOP switch to STOP position, then insert six AA size batteries into 
battery compartment and perform following test. 

Purpose 

1. QC mode 

2. Reset 

Procedure 

Press and hold the BOOK 
and INFO key while slide 
the STOP/GO switch to Go 
position 

Press the function key 
according to Table 1 in 
sequences 

Press 64 chessboard square 
m sequence 

Press ENTER and CLEAR 
at the same time 

Observation 

A beep sound is emitted 

LCD shows 

1 1 1 1 
1 1 _1 1 

See Table 1 

Corresponding LEDs are 
turned ON and displayed on 
LCD in the format 

-XX-
where XX is the coordinate 
of the square 

New game sound is emitted 

LCD shows 

1 1 1 
1 1 



RTS-QS-008 

Purpose 

3. Check 
Multimove 

Rev. 1 Page 5 05.07.94 

Procedure 

- Press :MEMORY 

- Press F2, F4, E7, ES, G2, 
G4 

- Press CLEAR 

- Press ENTER 

- Press D8 

- Press H4 

Observation 

- LCD shows 

1 1 1 
1 1 1 

- MEMORY LED is ON 

Corresponding move is 
shown onLCD 

Corresponding square LED 
areON 

- MEMORY LED is OFF 

- LCD shows 

-, -1 1 
1 1 

- D8 LEDs are ON 

- LCD shows 

1 1 
1 1 

- LCD shows as above 

- H4 LEDs are ON 

- FUNCTION LED is flashing 

- LCD shows 
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Purpose 

4. Check Adapter 

Procedure Observation 

Slide the GO/STOP switch All LEDs / LCD off 
to STOP position 

- Insert a non-energized 
adapter into the unit 

Slide the GO/STOP switch 
to GO position 

Slide the GO/STOP switch 
to STOP position 

- Replace the non-energized 
adapter by an energized 
adapter 

Slide the GO/STOP switch 
to GO position 

Slide the GO/STOP to 
STOP position 

Remove the batteries for 
the unit 

Slide the GO/STOP to GO 
position 

Same as above 

FUNCTION LED is flashing 

LCD shows 

1 1 
1 1 

All LEDs /LCD off 

Same as above 

FUNCTION LED is flashing 

LCD shows 

1 1 1 

1 _I 

All LEDs / LCD off 

Same as above 

Function LED is flashing 

LCD shows 
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Purpose 

5. Check 
TAKEBACK 

6. Test finished 

Procedure 

- Press MEMORY twice 

- Press H4 

- Press D8 

- Press CLEAR 

- Remove the adapter 

Observation 

- LCD shows 

1 1-1 1 1 1 
l_I • l_I • 1 1 . 

- H4 and MEMORY LED are 
ON 

- LCD shows as above 

- D8 and MEMORY LED are 
ON 

- LCD shows 

1 1 1 
_1.1_ l_I. 

G4 and MEMORY LED are 
ON 

- LCD shows 

-1 1 
1 

All LEDs are OFF 

- ·LCD is blanked 



- r 
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Table 1 

Keypressed LED ON LCD shows 

ENTER A, 1, BOOK - - - -

ENTER B, 2, INFO 1 1 1 1 

ENTER C,3,MEMORY 

1 1 1 1 

ENTER D, 4, POSITION 

- - - -
ENTER E, 5, LEVEL 

1 
1 1 1 1 

iENTER F, 6, FUNCTION 1 1 1 1 

IENTER G, 7 
- - - -

1 
j 

i ENTER H, 8 • 
• 

• • • 
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Keypressed LED ON LCD shows 

BOOK All LEDs OFF 1 - -
1 

INFO As above - 1 - - -
1 -j 

1 

MEMORY As above 1 - - -
.! 1 
i -
~ 
1 • 
] POSITION As above 1 1 - - -
l 

1 

i LEVEL As above -
1 - - -

1 -

, FlJNCTION As above 1 - - -
' 

1 1 
: -
' 
1 

'. E'ITER As above -
1 - -
1 

1 
CLEAR As above -

1 1 - - -
1 1 -

:Sote: A beep sound is emitted for each keypressed. 


