13 MAR 1984

NOVAG INDUSTRIES LIMITED

MICRO III (Art No. 841)

SERVICE MANUAL

EOENTENTS

1. PCB - Schemtic Diagram
2. PCB Layout (with Components Location)
3, Pares sk

4, Specification (CPU 80C49)
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MICRO III

Page 3 cont'd

ITEM NG P/N DESCRIPTION QTY UNIT PRC (US$)
13 JUMPER WIRE 80mm (YELLOW) 1 “poYL
14 JUMPER WIRE 90mm (BLAGK) 1 0.01
15 JUMPER WIRE 110mm (WHITE) 3 0.01
16 JUMPER WIRE 140mm (BLACK) 1 0.0l
17 JUMPER WIRE 175mm (RED) 1 0.01
18 BATTERY PAPER CARD 1 0.04
19 BATTERY STRIP 1 0.02
20 WOODGRAIN SHEET - LEFT 1 0.05
21 WOODGRAIN SHEET - RIGHT 1 0.05
22 WOODGRAIN SHEET - FRONT 1 0.05

C) ASSEMBLY : PACKING

ITEM NVG P/N DESCRIPTION QTY UNIT PRC (US$)

1 600119 CHESS PIECES - WHITE ‘ 20 0.20/set
2 600121 CHESS PIECES - BLACK 20 0.20/set
3 600122 CLEAR COVER 1 6.56

4 970079  INSTRUCTION MANUAL - ENGLISH 1 ]

5 970080  INSTRUCTION MANUAL - GERMAN 1 % 0.30

6 970081  INSTRUCTION MANUAL - FRENCH 1 %

7 990066 GIFT O | 1 0.50

8 WARRANTY CARD 1 0.10

9 POLY BAG 7"xi0" . 1 0.04

10 BUBBLE BAG 1 015

11 RATING LABEL - SERIAL NO 1 0.08

12 CARTON EXPORT A 1/20 1.50

13 CARTON INNER 1710 0.50

933 3 KK



MICRO ITI

Page 2 cont'd

ITEM NVG P/N DESCRIPTION QTY UNIT PRC (US$)
23 ELECT CAP 100MFD P o080
24 BARE WIRE 10mm k 8 0.01
25 BARE WIRE 15mm 6 0.01
26 JUMPER WIRE 30mm 2 0.01
27 FOAM 10x40mm 1 0.04
28 SCREW 2.6x12 (BLACK) 4 0.01
29 SCREW 2x5 (BLACK) 2 0.01
30 SCREW 2x5 (SLIVER) 2 0.01

B) ASSEMBLY : HOUSING

ITEM NVG P/N DESCRIPTION QTY UNIT PRC (US$)
1 200001 27mm PIEZO TRANSDUCER 1 0.20
2 350007 JACK 5.5x2mm 1 0.15
3 510003 8 KEY CONDUCTIVE RUBBER ;] .
4 510017 RUBBER FEET : 4 0.0l
5 510018 BATTERY FOAM PAD 1 , 0,04
6 530050 BATTERY CONTACT (+) 2 0.05
7 530051 BATTERY CONTACT (-) 2 0.05
8 600022 BATTERY DOOR I
9 600116 TOP HOUSING ' 1 0.80
10 600117 BOTTOM HOUSING 1 0.30
11 600118  KEYTOPS 8 0.08/set
12 600120 KEYBOARD FRAME 1 0.15

cont'd 13



BILL OF MATERIALS

MODEL : MICRO III (841)

A) ASSEMBLY : MAIN PCB

ITEM NVG P/N DESCRIPTION QTY UNIT PRC (US$)
1 010011 CPU 80C49 4 > e
2 050008 LED 3mm - RED 16 0.10
3 050009 LED 3mm - GREEN 4 0.10
4 100012 KEYBOARD PCB 1 0.15°
5 100013 LOGIC PCB 1 0.45
6 110003 8x8 CHOMERIC KEYBOARD 1 0.80
7 130007 1P2T SLIDE SWITCH i 0.10
8 400017 8 PIN CONNECTOR RIGHT ANGLE 2 0.40
9 410018 9 PIN CONNECTOR ARRAY 1 0.15
10 510015 RUBBER SHEET 1 0.10
11 0.S.C. COIL 40 UH 1 0.10
12 RESISTOR 330 OHM 8 0.0l
13 RESISTOR 1.2K OHM 1 0.0l
14 RESISTOR 1.5K OHM 3 0.0l
15 TR8050/9013H ' 1 10.10
16 TR 8550/9012H 3 0.10
17 ZENER DIODE 5.6V 2 0.10
18 DIODE IN4148 1 0.05
19 CERAMIC CAP 39PF | 1 0.01
20 CERAMIC CAP 47PF 1 0.0l
21 ELECT CAP 1 MWD 1 0.05
22 ELECT CAP 10 MFD 1 0.05

cont'd /2
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MITSUBISHI MICROCOMPUTERS

MSLBO049-XXXP,P-8,P-6
~MSL8039P-11,P-8,P-6

SINGLE-CHIP 8-BIT MICROCOMPUTER

DESCRIPTION =

The MbLBO49-XXXP, P8, P-6 and MbLBO3YP-1 1, P8, P86
are 8-bit parallel microcomputers fabricated on a single chip
using high-speed N-channel silicon gate ED-MOS tech-

nology.
N{‘ Itertial HOM Typw | Eatarnan KOM Type
1 MHsz Type M_iuf:y»f::_ Malbunb‘ n“
8MHz Type M‘ LBOAY XX XP 8 M“Luuu?b
HMI T e MI-IMU-IIAAA’ " ML s b
FEATURES
® Single 5V power supply
® Basic machine instructions . . ... .. .......... 96
1-byte instructions: 68
2-byte instructions: 28
S Discraddraising .. ........ . up to 4096 bytes
Sl RAM L e 128 bytes
® Built-in timer/event counter . . ............ 8 bits
RUQPAIG. e 27 lines
® Easly expandeble Memory and 1/0:
‘O SiNeutineslng - .. oL 8 levels
® External and timer/event counter interrupt . 1 level each
S B AN . e 256 bytes
® MbLB049-XXXP/M5LBO39P-11, P-6 are interchangeable

with Intel’s PBO49/PB039, PBO39-6 in pin configuration
and electrical characteristics.

APPLICATION

® Control processor or CPU for a wide variety of appli-
cations

PIN CONFIGURATION (TOP VIEW)

[r—f—
TEsT PIN U To eo[7] o [  vee (sv)
CLOCK INPUT | X~ [7] W& Ty TEST PIN 1
CLOCK INPUT 2 Xz =[] A Rers,
RESET INPUT Eﬁfr-oE [77) ee P 2,
/0 PORT 2
SINGLE STEP INPUT SS —» [3] , [Beep2g
INTERRUPT ——
REQUEST INPUT INT —» (3] i) ee P2,
LATEHNAL ACCESS EA —[T] - [ee P,
HEAD RD o3} z (G]eePig
o
STOHE mAmLPSEN*‘C g lles Py
WHITE WR o[ 1ee P
G s o} * 3170 PORT |
AUURESS LATUHALE o= (7] % [c]ee P1y
ENABLE x
Do ** 7] (W]ee P 1,
D) e (] ; (ee P,
Dz e [ [TlerP 1y
DATA BUS Oy 5} %] Voo (5V)
D“'E E-’PROO r/gItHNAL
Dse (7] 7] e» P2;) CONTRO
D e» (] [ee P2, et
11O POMT 2
Q7 e [ e pz,
(0V) vss 20 njerp2,
Outline 40P
FUNCTION

The M5LB049-XXXP and M5L8039P are integrated 8-bit
CPUs, with memory (ROM, RAM) and timer/event counter

Interrupt all contained on a single chip.
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MITHUBISHI MICHNOCOMPUTENS

MSLBO49-XXXP,P-8,P-6
MSL8039P-11,P-8,P-6

SINGLE-CHIP 8-BIT MICROCOMPUTER

PIN DESCRIPTION

Pm Naine nput of Buiput Functiun
Vs; Groundg Notimally connected to wumul wov)
vee Main puwer supply Conmu-d 10 bv power supply
.
) Connected to BV power supply
Power suppl ~
voo o Y Q) Used tur ittty hold when Vi ol
PROQ Prugum Qutput Strove nignel tor MLLEBZ4 3P 1/0) & xpender
ARG TR R SRR e N e S e - RS
Quasi Didiectional POt Wien used a8 ¢ input poit, FFye must hirst be outpul 10 the
Pig-P1,y Purt | Inpat /o tpuat ,
PO Allur reset . when Not used 98 o0 outpul POt nuthing can be output,
Poogmat fomitgmit e sart an ot
P ) P ™Pdy ntint e Tugh ordme 4 Lits ol (e Program counter when VRiNg enternal
s
P2y P2, Port 2 wugmnumuulv :
sl e = P ot
Inpu t/ou gt Q) P24 ~P2, serve as a 4 01t 1/O nxpander bus lor the MbLB243P
b —— T TTPEES———
) Provices true Didines Lional bus traneter Of natructions end duts between the CPU and
waturoml winory  ynchioniang s done with sigals ROAWR, The outpot et s
Tat st
(2) Whe's using exterial progres memony (e cutput of the low-order 8 bits ol the pra
W ot an vy ool wath b b AT et e traoster Gl 1 et Lon
Dsla s ot oot
Lo Ly : Cude o dete om eaterngl wm,,..m oty i sy hionized with PSEN.
Q) The output o) adciuses tor dete using extern | date memory is synchronized with
ALE Alter thet the treislur Ul Jate with the exturngl dela MeMmery i synchionzed
with HD/WR
(MOVX A wHI and MOVX @Ri A)
() Control siyngl trom an eaterngl source tor mnunluund |umum9 na 9'09‘"‘ Jump
Tuput 1y 18 dependent 0 exlungl Conditiung
Tust pun 0
le ecand (310 1 wod INTU )
Output (2) Used tor outputting the inter nal Clock ngnol (ENTO CLK)
) Control signal trom an external source tor conditional jumping in a program, Jump
I Test pun | It g 18 dependent on external conditions (111 m and INTY m) 3
(&) Whet vt vt sigoals wiv traginderied Lo e tinee fevent countee (STRT CNT)
W) Control signal lrom &n exterel soutce tor »unumwl .unum N & program. Jumor
INT Interrupt Input ing 15 Gapendent on external Londitions. (JNT m) 's =Y
(@) Used tor uluml interrapt 1o CPU
e e . — e e e e o
Huad control u‘n‘b usn) whet the LPu Moy dele from exterhel dets memory of ex
RD Head control Qutput ernal devices 10 be transteried 1o the dete bus
(MOVX A Oﬂt and INS A BUS)
PARS o s s ROERET KT o - i sy B st i
3 Write control ugv-cl used when the CPU sends dets through the deta bus 10 nlund dula
WH Write control Quiput MeMOry ur uxternel device
lMOVl .61 Aand OUTL hus Al E
— - e e —— s P ER O S SRS 4
RE sg T Husot Input Cumm vaed (0 INitialize the ( Fu A
A [ N '
Lk A e S el used for latching the sddiess on 1he dete bus. An ALE uvu OLLUME UICE duning
w-hCylle
PSEN men Slute wable Outpuat Strobe signel 10 teich externel uw‘n m.uuy
— = PRI - e SNSRI e g i . i
s G e Control sgnel used in conunction with ALE 10 8109 the CPU Ihvough sech instru bion,
wle slep i
n the smgh slep Mmode
- s e A G R S eSO S SERESSS 1A sy
o\ Nouncll' Mmaintained ¢t OV
EA Exivinel o Cona Input (Q) When the level i rassd 10 5V, wxternal memory will be ecuessed even when (he e
aress 18 less than 40U, (2048)
= = s U3 R e SR L LA, S SO R
Extwrnel Coyatal oncitlator of MO cicut npat tor werating internal Clock ngnels: An
Xy, R; Crystal wiputy nput
ealarnel Clock signal Lan Le INPUL through X, of X,
e
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ABSOLUTE MAXIMUM RATINGS

MITBUBIBHI MICKOCOMPUTLNS

MSL8049-XXXP,P-8,P-6
. MSL8039P-11,P-8,P-6

SINGLE-CHIP 8-BIT MICROCOMPUTER

Syl Parunwion Londitions Uit
Vi Lapnly vollagy S = gl v
N e e e v
Vi gt vol tage v
Vi Onitpnit vorl tagee y
Ha | Muwer dosipation Te -25C 5 M\V—-—q
Towm Operating brow wnn tonipus atunu range : : T
oy iy SIOLeR Wt e et 1 enge Gy T
RECOMMENDED OPERATING CONDITIONS (1 0 10t e virermm i) ;
Linuty
Symbol % Pataiiwiv v'M“:—A e g Ma; et Unit
vee Supply voltoge . 45 5 5.5 v v
Voo Supply -..n.;u we 4.5 0—‘—5 5.5_ v
Vas Sty volew 3 EE =
Vs Migh luvel it yoltage vaoupl toe o, X, , RESET 2 Ve v >
V2 High-level 1iput voltage, X, , X, RESET 3.8 Vee v
. Vi A:Aw Tuvel il vl lage = By e Aﬂ 5 ”vd-—l ; i
ELECTRICAL CHARACTER'STICS (T4 <0~700C, Vo Voo -8V 4 109, Vis~0V. uniss oieiwine nuted )
Syl ’[ LT Tust conditiuine e -L"”“—"—“— oy Unit
Min Typ Max
o = el WR PSEN. ALE G2 06 v
Avor, 3 Low level uulpuot vollage, eacepl tor l'|¢;4buv;;l;-PHOG—‘ o) aRean s = = 0‘4;_%-_\/'.——
v:; e witput woltege PROG _ﬁru;:»:vim—i“‘ PSS e sper ey 0.45 v
Vor Hagh vl outiut voltoge, BUS. RD, WR. PSEN, ALE ion= — 100 A Evay v
v,,;‘. HOgh vl oot vol tege, watupt tor the un--” S lm..iah A“bO’:A_A i 2.‘; : ; ¥ v e
5 gt lwb  cvennt, 11, INT Vs Vinie Voo S 10 SR e TS
1oL : Qutput leeh Current, BUS, 10, high- unpedence state Vss + 0.45; ViN S.vcc - 10 10 KA
hl—:j:—~ 1 I 1t g Tow-level nput, port Vi 0.8V S 0.2 mA
e Tt curient duning low leved input. RESET, 58 RN, e ol _—-»VOV_D;T—?' g '~";‘A"—~
(1578} 2 Sy et trum vy BErges = Zr VIA-SO = ;\;— 1
b itit | St o Ve w ve e |
TIMING REQUIREMENTS (14 0 70T vie vou 5V ¢ 10% Vs  OV. utiew ulimwn noted)
OB Sl XEA ‘_'"_m‘.{_,_ﬁ;ﬁ - = SRSE:
e T T
Wil wlelTelc o
t : Cose tve T et R 150 25 15.0 | us
Whtinn o wne st PSEN. | ton 0| 100 0 10| o 200 | ns
th (n.(_.)_' Udts huld tune atter RD e 71_0: 7--&__‘0 IOOI 5 0 150 0 200 ns
lsu psen ) Ut wtups o alter PSEN paaents s } N()- o e i %0 JS-O 1= o 500 ns
ok Ut wtup nwe atin RD ki : 2% 350 L BT
Isua m Data setup e atter auress tap T 7‘00 s .‘_qw—sw SR e 1'---956 ns
Biipaoa ol b o ek 650 | 100 810 | ns
n l.:,.—,;_‘,, : Ut bk i tndne PHOG. B iy Tp;riwﬂ ; 0 e -“I>507 ; ‘Vov = "1-56 0 150 ns

Note 1 The input voltayes aiv Vi, =0 45V and Ve, -2 4V
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MITSUBISHI MICROCOMPUTERS

MSL8049-XXXP,P-8,P-6
MSL8039P-11,P-8,P-6

SINGLE-CHIP 8-BIT MICROCOMPUTER

SWITCHING CHARACTERISTICS (1e 0~"C Vi Vi Wil v 0 oo it o
g ): - - - ! “I““, NS S—
At ative ML i) A R &P MUt o A A XK B ML AXXP G
Symbui Patametur i MUK 19 )1 ML S0P B M HUAP & Ut
b [ e vl e b T f T
B v s Wit tit 15 300 I ] ‘0(? Goab s e
Deigy tane, addiess to ALL s LaL *10 120 ok lbO ] ns
e i g % s . 0 "
biiean - | "R =t 300 faa | 100 ns
tw (R) AD putse walth tee 300 500 700 ns
0w | Wi i 300 | " | so00 == | Yoo ns
iv iy wi owrbary b ot v W g tow rEl 380 e 500 = ﬂ:‘jy—:ﬁ:;n;_-‘
dw (TR e Wi Lwir 40 80 120 ne
YA w Fotong bovn bt e b W Law 200 220 0 ne
Waz w Ehbay b b s bttt B vgoal taro 10 ) 0 B e
_ld (AZ-PSEN) Oubay e ackdrass dhatie to PSEN signal | l‘rq A 10 [ec G b_q S 0 __’?l_
td e o Dnlay tome gt ottt PHOG supl teop 100 105 MO | -4 ns
by (BHoG 1) Fot o catnd o atne P, Ly 1] 100 130 na
19 (¢ PHOG) ity G, it s PO g Loe 200 2101 L e e (\u_:
5 v (BFHOU @) P e et b atter PHOG tp, 20 45 65 ne
doae 1 T 1150 1510 2 ne
TG YR R o | el 300 B 5 O I
tvsac ur o Lt et | e } 20 100 150 s |
Notw 2 Conmuom ol dwmsmowor  contion mtput (- soph
s et Ly otk ot cmitpa G ROt 1 s (M)
[ LT PR PR ' it ot b e low lewat O BV e tagh o 1+ 0y
TIMING DIAGRAM
Read from External Data Memory Write to External Data Memory
‘%

e F

lw(r)
RD }
N
1A n) thim o)
e Y N

BUS " AU

| PYVESTRRRN =

lsuca 0)

Instruction Fetch from External Program Memory

tw(w)
WR e
Iv(w-Q)
Ty W) e
BUS Eoor

Port 2 :

e
- lwiact) At \ V. \ / \
: ~H—1o IV (ALEQ) 1p(0-PROG)
ALE d(Q -ALE)
X v (PROG-Q )
; EaTe NGt U PR PORT CONTROL
w(PSEN) 928 “Pzg; PCr “QuTPUT DATAL
URIN . |
PSEN outePuT P29-P230ATA B
g0 (PHOG D) h (PROG-D)
tviaLt a) EXTENDLD POMT P2y P23 DATA
tuia A L4 _Ia thirsin 0) P2o P2, PO X
pl [)I'l'l‘t'lv:q’l'. o PO CONTHOL INPUT DATA
BUS S LU (M0 oHou) T T2 ‘VU-‘HOO“?C)
"1 lsu(Psn-0) :
PROG tw(pROGL)
lyuta 0l
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