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ABSTRACT

This thesis describs a designing of dc . motor controller
by wicroprocesser. It consists of position control and speed
by using the signal condition from encoder and tacho ¥enerator

which +to be processed and calculate by CPU # Z-80 . It can be

set the desiered of rev by input from key board and also monitor t he

set valve at display seven segment
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MC1408, MC1508

TYPICAL CHARACTERISTICS iconnnuedt

IVee » *5.0 V. Vgp @ <15 V, T4 = +259C unless otherwse noted )
FIGURE 185 - TYPICAL POWER SUPPLY CURRENT

versus TEMPERATURE {all bits low)
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MC1408, MC1508 :

TEST CIRCUITS
FIGURE 3 - NOTATION DEFINITIONS TEST CIRCUIT
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MOTOROLA

SEMICONDUCTOR maaasnn

TECHNICAL DATA

EIGHT-BIT MULTIPLYING
DIGITAL-TO-ANALOG CONVERTER

designed for use where the output current is a linear product
¢t an eight-bit digital word and an analgg input voltage.
® Eight-Bit Accuracy Available in SBoth Temperature Ranges

Relative Accuracy: 20.19% Error maximum
(MC1408L8, MC1408P8, MC1508L.8)

Seven and Six-Bit Accuracy Avaitable with MC1408 Desigrated
by 7 or 6 Suffix after Package Suffix
Fast Settting Time ~ 300 ns tynical

® Noninverung Digtal Inputs are MTTL and
CMOS Compatibte

Output Voltage Swing — +0.4 V 16 -5.0 V
High.Speed Multiplving 1nput
Siew Rate 4.0 mA/us
Standard Suoply Voftages:
30V -15V

+«5.0V and

o]
-~

MC1408
MC1508

EIGHT-BIT MULTIPLYING
DIGITAL-TO-ANALOG
’ CONVERTER

SILICON MONOLITHIC
INTEGRATED CIRCUIT

L SUFFAIX
CERAMIC PACKAGE
CASE 620

PLA

STIC PAOKILGE
CASE 68

.

L

L

FIGURE ¥ — D-to0-A TRANSFER CHARACTER!STICS
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Tracking A-10-0D Converters

Successive Approximstion A-1o-D Corverters
2 1/2 Dignt Pansi Meters and DVM's
Wavetorm Svnmess

Sampie and MHold

Peak Detacto’

¢ Seoarammranie Gain oano Artnuspen

* CRT Characier Goneration

TYPICAL APPLICATIONS

* 2 & 0 o

Audio Digittzing and Decoding
Proprammaebis Power Supohies
Ans o9 Digital Muttinlesvon -
Drpitsi-Dipital Muttplcstson
Ansiog-Divitsl Divisior

Dicitast Addition snd Sudtraction !
Soerch Compression ano £ xpanwion

Steoo1rg Motor Drive

*ACTCRCLA LINFARINTERFACE DEVICES
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MC1408, MC1508

-
. :
MAXIMUM RATINGS (Tp = +25°C unless otherwise noted.)
Raung Symbol Value Unit
Power Supply Voltsge Vee 45.5 Vdc
v -16.%
EE 55
Digial 1nput Voiiage Vg thru Vg 01w % Vde
Applied Outout Voltage Vo +0.5,-5.2 i Vde
Retererce Current | 114 5.0 mA
Raterence Amplibier Inputs V14-V15 VCC-VEE Vde
Ooerating Temperature Range Ta oc
MC1508 -55 10 +125
MC1408 Series 010475
Storage Temperature Renge Torg 65 1o +150 °c

ELECTRICAL CHARACTERISTICS {Vee = 45.0 Ve,

MC1408L Serws Tp = 010 +75°C unless otherwise nored. All digital inputs at high logic level.)

-

, Vrel
VEE * ~15 Vde, 297 = 20mA. MC1508LB: T4 » -55°C 10 «126°C.

. .

98

Characteristic Figure Symbol* Min Tye Max Unit
Petative Acturacy (Ercor relative to fult scale o} 4 E, ’ %
MC'!508C§, MC1408L8, MC1408P8 - - 1018
MC1408P7, MC 140817, See Note 1 - - 10.39
'C1408PE, MC140BLE, See Nate 1 3 - 2078 | -
Sextting Teme to within :1/2 LSBncludes 1p( 117 2 =+250C See Note 2] 5 s - 300 LA e
Propagation Delay Time 5 PLHIPRL - ki 100 n
Tat425°C 5
Qusout Full Scale Current Drift TCig - -0 - PPMICC
Drgoial it t Logic Levels (MSB) k) \ Vi
High Level, Logic **1" Vin 2.0 - . -
Lew Level, Logic 0" oM - - o8 _.§. . .
Dugita inpuz Current (MSB) 3 mAa
Migh Leve!, Vi * S.0V a4 ] R P 1Y) - 0 oo - -
Low Level, Vi = 08V E ¥ 4 o - 04 .08
Reteronce (nput Bias Current {Pin 15) 3 g - -1.0 -5.0 wa
,Outout Cursent Range S 3. - “oR mA
Vegr-50V 0 20 21
VEE = -15 V. Ty - 25°C 0 2.0 42
Ourout Current 3 o Z mA
Veel ' 2000V. R18 = 1000 1.9 1.99 2.1
Ourtbut Current 3 1Gimin) - 0 4.0 HA
(Al bits low!
Ouwut Voitage Compiance €, 0.19% at T4 = +250C; . -3} - vg Viek
Pin 1 prounded - - -0.55, +0 ¢
Pin 1 open, Yer below -10 v - - -5.0,+04
Relerence Current Slew Riate 6 | SR - 4.0 - mArus
"
| Quibut Current Power Supply Sensiivity PSRR{-} - 0.5 2.7 wAIV
Power Supolv Curren’ 3 Ice - 4335 422 mA
(AN bits tow! fge - -15 a3
Power Supply Volrage Range - 3 Veer 4.5 450 55 Vac
{Ta = +25°CH VEER -4.5 -1§ -1685
Power Diswosuon 3 Pp mw
All brts low . .- . - -
© Ve -5.0vec Tt - 2= o | 170
Veg*-15 Ve - 190 305
All bits high .
Veg*»-5.0VvVa g - 80 -
VEE * -15 Vac ¢ - 160 -

Nowe 1,

Note 2.  All tats swwiched

All eurrent switches are testad 1o guarantes ot least 50% of r8190 OUtDUL CurTent




isa patented T 5 mch et
ar optical encoder featuring
onics, Radial-Line Sensor

al base assembly to provide
ce and long life. The sensor
iminates inter-channel jitter,
itude modulation and
nstallation time and shaft

ly requirements.

) Modular Encoder comes
stall kit consisting of a

>mbly, hub/disk assembly

This kit requires minimal
iment with a typical mask to -
010 inches.

ure encoder was designed  *
ations requiring line counts

1 tight quadrature talerance
ible) and low inertia. Typical

> computer peripheral

3, Mass storage davices, also
processing equipment and
nics, where accurat=
pnatablhty are essential

r stability.
mbly and adjustment on ma:cr,
lass disk.

g patiern.

ensor Array.

either inward or outward motor
mbly loading.

rd pulse rates.

andard electrical outputs. S

VIYERS

bbins & Myers / Renco
 Coromar Dr. ~ -
bleta, CA 93117-3094
P51 9681825 - -
00) 888-5007

\X (805) 685-7965

NX (910) 334-1180

hiegbqﬂca/ Ourliqg__ -

‘Moment of Inertia =% -

LS, = 2 Seé)"ig_;ure 1

S5 3P % 103 0z-insec? LTl ST

. Angular Acceleration . 100000tadisect Tt T
Siew Speed SN PO RN - BB a
2 TM\ed ocinn N A | EEETRE
Gap So'rmq R ALY g DFE UADIE P T s : R
_;,C'}:'J_'fz Winng Ses Tetle 3

Type 1 Sine W ave h‘/ums S5VDC £ 535 @100 ma

Typn 2 Square Wave Mcdels

- Type 9 Sens or7rrof‘o ssing S VDC

Ph3 sing : A leads B by GO" + 22%2° electrically for
CCW rotation (20° = 9° “availabls
Typ2 3 only) v ‘—> ved from cover end.

C':‘:'-} Incrementzl

/Iwr/ ation S ource

Semors N e Phototransistcr radial array:
; Except tyc 9 photocells. S
A( curacy 2 Min. of arc o ot

Operating Frequency

Data " * 7 10100 KHz
__Flutter o A‘ : SR SRR W
EJ_I\‘H;MIUI1;1!.'!*?&
. Operaling Temperature - - . 0°to + 60°C

Storaqge Temperature "~ —30°to + 90°C

5-838

90% rei iatve, o €O ndmsa:\un




84 e
28 AWG
CABLE STD

DDER MTG SURFACE

{UB SIZE

go02 ] sveor

d impedance 4700
10KHz

: T v e
\, ] 4
4 ' ~—— 2.5 UNC-28 X o
—— g — QS 29 MINDP 2 PLCS
! ONA 1280 DA BC,
g
RS
GAP SETTING
+.000
RESOLUTION GAP — 002
: UPTO 300 006 -
301 TO 600 003
601 TO 1250 008
FAPE dur: - TYRE B.-=8 WESSRE T
- o
A A & A yesL ; ‘
LA b G - YEL/WHT &
8 B B “IBLU
B — - BLUMWHT
+5V VL +5V RED [
GND i GND GND 8LK

TYPE 8 OUTPUT: Sensor Zero Crossing

+200 MY

=200 MV pE '

Output load impedance 10K
‘Typical at 1 KHz
DC offset 10% of P-P

TYPE 3 QUTPUT: T°L Compatible

i ) EYCLE
)
— e W a2we
y i

ey B e et LOGICT vpicay)
l — LOGICO
e SR S

NOTE COMPLEMENTARY OUTPUTS
ARZ NOT SHOWN, BUT ARE
AVAILASLE

L Logic 1 = Vcec @ 2K
Logic 0 = .6V max. @ 8 ma sink

 th appropilite designation: see codes shown below.

Type Output Resonton Shah Sue H = Hoie m cover $ = Soecal Opoons
1. Sensor, Differanval Dehnes Number of See Tadhe | with shaft sedl Corst Factory

3. TTL Compandie Cycies n One Bant = no hole

9. Sensor 0" Cross

(Custom Design)

Crcuits)

Revorunon of Code
Dk



BULLETIN 1-1500 P

0 MODULAR

MODEL R-1500 POSITIVE

ENCODER

INSTALLATION INSTRUCTIONS

MOUNTING PATTERN

DRILL AND TAP
#2-56 UNC-28 x 20 MIN DEEP
2 PLACES 180° APART ON A

1280 DIABC

REQD FOR MOUNTING
AWG LEADS MODULE
" MIN LONG

SHAFT

The R-1500 Modular Encoder is supplied as an easy to
install kit containing:

1. Hub/Disk Assembly

2. Photohead

3. Dust Cover

4. Mounting Hardware:
a) 2 pcs. 2-56-UNC-28B x %
b) Gap paper

HUB SETSCREW

ST T

ENCODER -7
H ‘);stc
‘ (OPAQUE SIDE DOWN) | =
1 * INSTALL =
i
ol 27 1 29 5.0~ VI

I SURFACE |

FIGURE 2

sk and mask if necessary, using acetone or
and cotton swab. Never use water on
1}

ub/disk assembly on shait at a height tnat
stallation of photohead assembly without

nce with glass disk.
10tohead assembly in place, secure to
j surface with screws provided.
Ap paper between ‘mask and disk. Press
assembly toward mask. Secure hub set
emove gap paper. (.006 for counts up to 750, 8.
counts 751 and higher).
ower and display outputs on scope. Adjust
meters for 50/50 symmetry from A & B

JITTER
=

. Snug down screw ‘A’,

i
SCREWS (2) f‘c-"\
2-56 x Y { ] DIsC
SECURE <y
1T ?i | INSERT
; GAP —st—
L—._;J : | PAPER
- — it — -
g 5
MASK

To minimize jitter or watar fall, slightly loosen
mounting screws; adjust encoder assembly back and
forth on the axis in line with the two mounting holes
for minimum jitter. Do not attempt to hold 50/50
Symmelry or 9u° phase on A & B.

leaving screw B loose (See
Figure 3) If necessary, readjust potentiometers for
50/50 symmetry of A & B. Pivot encoder assembly
about screw ‘A’ for 90° phase between A & B outputs.

Repeat steps 6 and 7 if necessary to optimize
performance.

Secure mounting screws.

Hub may be secured to shaft with Loctite 75, Eastman
910, Aron Alpha ‘Vigor' or other suitable low viscosity
adhesive.

. Install cover over photohead and secure snapping

dimpled points into slots in photohead.

_ SCREW A (2-S6x% SOCKET HD.
CAP SCREWS A&B)

SCREW B

FIGURE 3



mAaRush v, IC DATA

MOTOROLA
SEMICONDUCTOR e
TECHNICAL DATA

H41GH VOLTAGE, INTERNALLY COMPENSATED
" OPERATIONAL AMPLIFIER”

designed for use 2s a summing amphfier, inteorator,.or amplifier
with operaung Cheleclziistets 35 & funcusn cf the cxiernel feedback
compornents. -

e Maximum Supply Voitage - £ 60 Ydc (MC1536)

e Dutout Voltage Swing - R
230 Vokimin) (Voo = =36 V, Vgg = -36 V) (MCY536)
222 Vpkimin) VEC = 428V, VEE = -28 V)

tnout Bias Current — 20 nA max (MC1536)

tnoun Offset Current - 2.C n& max (MC1536)

Foast Slew Rate - 2.0 Vius typ

trternallty Compensated

Dtfset Voliage Nuli Capatulity

laput Dver-Voltage Protection

Ayvop - 500.600 tvp

Characteristics tndependen; of Power Suppiy Voltages -

14590 Vdc to £ 36 Vdz)

o B & O 9o 2 8

I FGUAE 1 — DIFFERENTIAL AMPURIER WITH =20 V
COMZJN AODE INPUT YOLTAGE RANGE

n \
Im;
I -y
40! T
q .
e 4 B N
VL e ot o e seoiyend
. . 13
LI LR
. u;:ur, H >-—°—--“~-—-—c )
N v f 4 Yoo 1LIvE-val ‘
13 7 .
¥ Gty D] T /-’ * k
| 7 ARy
H X
M ~m
f (A3
-

AGURE 2 — TYPWCAL NONINVERTING X10
VOLTAGE AMPIFER

1Qenv : |

Ve tivy, r\ i
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\" Voo dbag,

t
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-
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b
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1
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N
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-
-

Aty e
-
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MC1436
'MC1436C
MC1536

OPERATIONAL AMPLIFIER

SILICON MONOLITHIG
INTEGRATED CIRCUIT

G SUFRX
METAL PACKAGE
CASE 601

Ty -J"b‘ F1 rumx
. ,’qt"'\' YR P‘AS.!. RIXATE
W ATy g ASE 624
LM ! % b “
1 .

U SUFRY
CERAMIC PACKAGE |
CASE 595. .-
D SUFRX '
PLASTIC PACKAGE ,
CASE 751
(SO-8)
..
ovmmun[q ~ :}N»
Inv. tnput - u vee
Nonetov, @__l-./ —161 Outout
input
vee E_, I—I Of1sat Nutt

ORDERING INFORMATION

Device | Yempersture fasnpe Packape
UATE e oF S0
MC 143601 .CPY Pactc OIP

I MC183665.5 T Metat Can
tMcrsascLL Coramiz D¢

eta Lo
. Cergmog D06




G

SET
SET
SET
SET
SET

STACK POINTER
CONTROL HWORD
POIKTER
COUNTER
VALVE = 9999 |

SCAH DISPLAY

KEY
IS PRESSED’

SET VALUVE

TO

DISP I @




»
‘ KE"Y EXECUTa




CH IS5 PRS

KE?SCCH
PRESSED

KEY STP




GE'{ EXECUT@

1 ROUHD

CHANGE KEY
CODE TO DEC

l

SET HI-
LOH BYTE

CCH EXE




»{ EXE CCH

CLEAR COUHTER
AHD DISPLAY

SETTING
= PORA2

SPEED
HAX CH

COUHT 4

SETTIHG - 1

]
N
|




CLEAR COUHTE#
AHD DISPLAY

SETTIHG
= 0002z

BREAK ccu)

SETTIHG = SET - 1




SPEED=CHZ




!

SPEED:CN3|

SPEED:CH4|

SPEED:CHSI

-



SPEED = BREAK

:

COUHT 1




@REF\ cc’u)

T

SPEED
= LOH CCH







SPEED=BRK

l

COUHT 1




SET DIRECTIOHN
SET ROUMD 4
CALL KEY EXE
CALL SELAY

l

SET DIRECTIQH
SET ROUKD 2
HALF CCH

CALL DELAY

SET DIRECTION
SET RQUMD 4
CALL KEY EXE
CALL DELAY




PLUSE=100

SPEED
= H CCH2

PLUSE=2080

SPEED
= HCCHA

PLUSE=408

HOTQR

BREAK

sy



iM4L4002

LED =

iM4 ) A8 R4

DY AR
= a
g &
. c
“YIALS I
74HET 139
SoH vee
U
74504 82
74nCT04 D3
04

o5
[l
o7

=“Ne

Eae
teo T 5

PIN cs1 52
D6 D? D6 7
D4 S D4
D2 3 02 3
o0 Y Do 1
R R
vo 5 Vo /T
GNO vV GHD v

LSE 14 PIN CLCO
LSE 20 PIN GLCO

Il

——

itle
ETY CO.,LYT:

4.

e =
< CP=284CLL PARALLEL I,
3TH

#

COMNTROLLER

13

R



rfnlnin
2000

il

IFFF =

FEOE
aBAB
2aM0
Bagg
il
B9
il kg
2080

I TR I

PO6D =
A06D =

PRLS
DBLE
0065
PBLS

PO8C =
PRad =

2097
D97
2099
299
2080
D060
D045
AB6E
D065
BO&S
DO8Q

i

il

i

BRAG =

@97
BB
nlrieted
nlriele
nlnketel
nlntetn)
@RLHD
PRLE
DRSS
nlnrs)
POLS
D65

pasa =

rlrtnlnl
nVo2
paa4q
Elruls:
nalrlngs
ralijra ]
Daor

[T O U | I (I

i nu

D&FF
1OFE
DDZ10BTE
DD775@
ZEFD
DIT4
ZEFF

-
b

STACKFT:
FOINTER:
Clil:
CW2:
CWZs
Clig s
CWS:e
CWé&:
CW7:
CCW1:
CCW2:
CCWZ=:
CCW4 =
CCWS
CCWé:
CCW7:
CWR1il:
CWR12:
CWR1Z:
CWR14:
CWR1S:
CWR16:
CCWR11:
CCWR1Z2:
CCWR1Z:
CCWR14:
CCWR15:
CCWR1G:
CWR21:
CWR22:
CWR2Z
CWRZ4G
CWRZ2S:
CWR26&:
CWR27 3
CCWRZ21:
COWRZ22:
CCWR2Z:
CCWRZ4;
COWRZS
CCWRZ6:
COWRZ27 s

Cru
HOF

ORG
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU.
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EGU
EQU
EQU
EQU
EQU
EOU
LD
DJINZ
LD
LD
LD
ouT
LD

"I80.TRLY
TINTE"

PPRoH
9FFFH
FEOOH
BABH
DABH
P9H
F9H
99H
99H
80H
5@H
60H
65H
55H
65H
65H
80H
DABH
99
FTH
99H
99H
BOH
b@H
65H
b5H
A5H
&5H
80H
PABH
F9H
99H
99H
FIH
I
80H
&HBH
H5H
&5H
H5H
&5H
65H
2aH

B, OFFH
S
IX,FOINTER
(IX+S0H) A
A, BFOH
(Z4H) A sSET FORT D
A, BFFH



a1l
BBLE
Boi3
BoLi7
Bo19
@B1E
@a1iD
Baz1
oe24
BB2s&
Be29
Be2Cc
PAZF
BB=2
BO=4

POTo
DB=A
POED
ROEF
Q@41
VR4
pR45
P48
DOAE
004D
OR4F
POS1
POST
POS6
pos9
QOSE
O@SD
DASF
Q@61
PRLL
BR&T
BB6T
QFLHE
POLD
BASF
nlnyae
PA7E
RR77
PR7Y
RA7C
DO7D
Pe7F
PO
oO8T
ne86
nlnlets)
DOBE
Q08D

DISE
DE54
IEQD
DZ54
ZEFE
D344
DDZ100E
T1FF9F
ZEIF
DD7700
DD77@1
DD77@2
DD77@%
TESE
DZ50

DD21009E
DD7EG®
DI51
TEED
DIIO
D340
CD7500
DD7E®L
DE51
ZEDD
DIIO
DT4Q
CD7500
DD7EDZ
DE51
TEED
DITQ
DI4Q
CD7500
DD7EDE
DE51
TE7D
DIZ0
D340
CD7500
CET600
DE4D
CE47
CALDBO
4F
Q65D
DEZO
CE47
CATBO
CEA4F
CAAABD
CRS7
CAEDOD

START1:

START:

IR

ouT

L ouT

D
ouT
LD
ouT
LD
LD
LD
LD
LD
LD
I.D
LD
ouT

(55H) ,A
(54H) ,A
A, D@H
(56H) A
A, OFEH
(44H) , A

1X,FOINTER
SF,STACKET

A, IFH
(IX+0),A
(IX+1) A
{IX+2),A
(IX+3) A
A, B0H
(50H) ,A

:SET FORT A
:SET FORT E

:SET FORT C

1SET FORT E

KK K SO0 KK R KKK OR K O SOR KO OR R R R OO R

XXX

SCaN KEYROARD

X%

FRKHKIOKROR KR KRR R R RK IO AR KR KR KEKKK

LD
LD
ouT
LD
ouT
ouT
caLL
LD
ouT
LD
ouT
ouT
caLL
LD
ouT
LD
ouT
ouT
CaLL
LD
ouT
LD
ouT
ouT
catL
JF
IN
BIT
JF
I-D
LD
IN
BIT
JF
BIT
JF
EIT
JP

IX,POINTER

A, (IX+@)
(S1H) .A
A, DEQH
(ZOH) A
{(4QH) A
KIN

By (IX+1)
(51H),A
A, DDEH
(Z@QH) . A
(40H) , A
KIN

A, (IX+2)
(51H) ,A
A, BROH
{(ZOH) . A
(4@H)Y , A
KIN

A, (IX+T)
(51H) WA
£ ,070H
{ZOH) , A
(4BH) A
KIM
START

A, (40H)
@,A
Z.5TARTL
CaA

B, S56H

AL, (ZOH)
@,A
Z,LINEL
1.4

7., LINEZ
A
LINEZ

e
<
=

La

..



-

PO90 CRSF BIT 3, A
PBY? CACFOD JF 7z, LINE4
QP95 1OFE DINZ %

2057 09 RET

0E98 FEEE LINEL: CF DEEH
PO7A CADADIL JF Z, KEY7
@@9D FEDE CF ODEH
POSF CADF@1 JF 7, KEYS
@OAZ FEEBE CF QBEH
20A4 CAL401 JF 7. KEY?
PoA7 CIEZBQ JF FOINT
Q@AM FEED LINEZ: CF @EDH
@@AC CAFEQOD JP Z, KEY4
Q@AF FEDD CF @DDH
@PR1 CAODO1 JF 7. KEYS
POE4 FEED CF QEDH
PPE6 CARSO1 JF 7, KEY6
NEEY CD4@5 CALL  KEYDEM
BOEC C9 RET

POED FEER LINET: CF BEEH
DOEF CAECED JF Z, KEY1
PBCZ FEDR CF @DEH
B@C4 CAFLOO JF Z, KEY2
PBC7 FEEBE CF DEEH
PBCY CAFLO0 JF Z, KEYZ
PRCC C34201 JF KEYSTF
@OCF FEE7 LINE4: CF QE7H
P@D1 CAE700 JF Z, KEY®
P@D4 FED7 CF @D7H
D@D& CA7201 JF Z, KEYCW
Q@D FEE7 CF @E7H
D@DE CABSO1 JF 7, KEYCCW
@@DE CDYEDL CALL KEYEXE
PREL C9 RET

QBEZ? DEBD FOINT: LD C.80H
PPE4 C31601 JF SCAN
BOE7 QEIF KEY@: LD C. 3FH
PPEY CI1601 JF SCAN
DOEC QED6 KEYL: LD C, D&H
PPEE CT16@1 JF SCaN
POF1 DESE KEYZ2: LD C, SBH
POFE CE1601 JF SCAN
QOF4& BE4F KEYS: LD C. 4FH
PBFE CI1601 JF SCan
OBFE BE&E KEY 4 LD C, &&H
BOFD CE16D1 JF SCAN
Q100 PE&D KEYS: i.D C, &DH
RiBT C31601 JF SCAN
P1@5 BE7D KEY&: LD C. 7DH
@187 CZ1601 JF SCAN
D10A QE@7 KEY7 LD C, @7H
P10C CT1601 JF SCAN
V10F BETF KEYS: LD C, 7FH
P11l CZ1601 JF SCAN
0114 QE&F KEYZ: D C., &FH

=
u

FEKX SCAN KEY TO DISFLAYL ¥k



RS SIS TELTELELEELI P2 LRSS

@116 QB4D SCAN: IN A, (40H)
Pi18 CR47 BIT B,A

@11~ CALDOD JF Z,8TARTL
M11D DD7EGZ LD A, (IX+2)
@129 DD77@%= LD (IX+3), A
P12 DD7EGL LD A, (IX+1)
@126 DD778@2 LD (IX+2), A
¥129 DD7EGOD LD A (IX+0)
B12C DD7701 LD (IX+1), A
@1ZF DD7100 LD (IX+@), C
QL2 B&FF CHEKEYF: LD B, OFFH sCHECK KEY FRESSED
@134 1OFE DINZ %

@1%4& DEZIO LFMSKR: IN A, (Z0H)
P13I8 F&F0 OR OF @H

@13IA FEFF CP OFFH

P13ZC C2I601 JF NZ, LFMSKE
@LIF C9 RET

0140 DDZ1iB@YE KEYSTF: LD IX, FOINTER sCHECK KEY = "Q@90"7
0144 DD7EQ@T LD A, (IX+3)
@147 FEIF CF IFH

0149 C26401 JF NZ, LOOFX
@14C DD7EBZ2 D A, (IX+2)
@14F FEZF CF IFH

@151 C26401 JF NZ, LOOFX
@154 DD7E@1 LD A, (IX+1)
@157 FEIF CF IFH

9159 C26401 JF NZ, LOOFX
Pi5C DD7EQQD LD A, (IX+8)
@15F FETF CF IFH

P16l CA7FOS JF Z. BTARTZ
@164 CDYEGL LOOFX: CALL KEYEXE
B167 CDBRBS CALL DELAY

@16A DEB4AD IN A, (40H)
@146C CER47 BIT ©,A

P1&6E C21D00 JF NZ,STARTL
P171 C9 RET

P172 ZEQ4 KEYCW: LD A, 04H

Pi74 DZ4Q ouT (40H) , A sCW SHOW
D176 DDI&SQ99 LD (IX+5@H), 99H
D17/ Q&FF LD B, @FFH
@i7C 10FE DINZ %

@17E DEIO LI IN A, (30H)
D18 F&FO OR @F @H

D182 FEFF CF BFFH

@184 C27EOL JF NZ, LI
niB7 ©9 RET

0188 IEO2 KEYCCW: LD A, B2H

@18A DI40 ouT (4@H) , A
B18C DDI&EB46 LD {(IX+50H), 6&6H
D190 Q&FF . LD E, @FFH
@192 10FE DINZ %

P194 DEIOQ LiZe IN A, (38H)
D196 F&FD oR DFOH

P198 FEFF CF OFFH

P19A C29401 Jr NZ, L12

@19D C9 RET



@19E
@1A1
Q1A
@1A8
B1AA
@1AD
D1EQ
@1BZ
@185
D1ES3
D1RA
@1ED
P1Co
@1iCz
@1CS
@1C7
@1Co
@iccC
B1CE
@1D1
@1DZ

@21D6
@1iDg
B1DA
Bipc
DiDF
@il
B1lE4
ALE&
B1E9
@lER
P1lEE
BiFe
BlFZ
BiFs
@BLFa
@BiFhA
DLFD
@1FF
BZO2
B2a4
D2a7
n2B9
P20C
D20
D211
@215
p218

CDEads

DD21Ra7k

DD7E@T
FETF
C2D&01
DD7EDZ
FEZF
C2D6a1
DD7E@L
FEZF
C2D6@1
DD7EQD
FEIF
CA7F@S
ZED@
D351
DD7EQ®
FED&
CASCOT
FESE
CARSQT

PEB4
ZEDG
DE51
DD7EQ@
FEIF
CA1id:2
FE@&
CAleas
FESRB
CAlFaz
FE4F
CAz6@2
FE&SE
CAZDAZ
FE&D
CAZ402
FE7D
CAZERDZ
FE@7
CA4202
FE7F
CA4912
FE&F
CASORZ

u
#
n
b
»
b
-
X

®
3

KEYEXE :

LOOF1:

LOORZ:

DDZ60400 Ca:

5402

DDZ&B4@1

Cis

S $23SSSSESFEL SIS ISESTSESIEELIITOLITEE S
KEY CHECK . x4
AR KA R AR R R AR AR IRk Kok

XXX

CalLL
L.D
LD
CF
JF
LD
CF
JF
D
Cr
JF
LD
CF
JF
LD
ouT
LD
(]
JF
Cr

ot
g

‘Mg -3 ‘8t -n% -aa .

~
(i

%X

DELAY

IX, FOINTER

A, (IX+3)
IFH

NZ, LOOF1
A, (IX+2)
IFH

NZ, LOOF1
A, (IX+1)
IFH

NZ, LOOFL
A, (IX+@)
IFH

Z, STARTZ
A, ODOH
(51H), A
A, (IX+@)
B&6H

Z, Ri

=EH

- =
Ly W2

C, B4H

A, BDBH

(51H)Y, A
A, (IX+@)
SFH

Z. C@
BoH

Z, C1
SBH

i, CZ
4FH

Z, C3
bHé&H

Z, C5
7DH

Z, Cé&
B7H

z, C7
7FEH

Z., C8
&FH

Z, CY
(IX+4),
DATCHE
(IX+4),

0H

@1iH

;CHECK 1 ROUND

;CHECK 2 ROUND

ARAKKRARKK KRR KA KRR ER KRR KKEKAKK
KEY CODE TO DECIMAL DATA
ARKRR KRR RRA KKK EKRA KKK KRR KR KKK

XXX



21C C35404 JP DATCHE

P21F DDT6R4DZ2  C2: . LD (IX+4), @2H

PR2T CE5402 JF DATCHK

P226 DDT6D4QE  CE: LD (IX+4), B3IH

P27A C35402 JF DATCHE

P22D DDZ&D4B4 Ch: LD (IX+4), @4H

@231 C354@2 JF DATCHE

P2I4 DDI6@4BS  CS: LD (IX+4), @SH

@2=8 C3I5402 JF DATCHK

P2ER DDI6D4RS Céh: LD (IX+4), B6H

@2IF CI540Z JF DATCHE

@242 DDTZ6RAR7 C7: LD (IX+4), D7H

P246 CI5402 JF DATCHEK

N249 DDIZ6D408 (C8: LD (IX+4), @8H

¥24D0 CI5402 JF DATCHEK

@250 DDIZ6@R409 C9: LD (IX+4), @9H

@254 DDZ3 DATCHE: INC IX

@256 @D DEC C

257 CZDCO1 JF NZ. LOOF2 <.

025A DDZ1009E LD IX, FOINTER

@2SE DD7E@S LD A, (IX+5) sLEYTE

@261 CR27 SLA A

@267 CR27 SLA A

D265 CEZ7 SLA A

@267 CRZ27 SLA A

02469 DD46D4 LD B, (IX+4)

D260 B0 ADD A, B

P26D DLOZ SUR O2H ;s REDUCE BEFORE

P26F 27 DAA

@270 DD7708 LD (IX+8), A

@273 FE98 CF FEH

275 CA9202 JF Z, HEYTE1

@278 FE99 CF 9K

P278 CAFZ02 JF Z., HEYTEL

P27D DD4&D&, LD B, (IX+&)

P28@0 DD7EB7 HBYTEZ: LD A, (IX+7)

Q287 CR27 SLA A

n28% CRZ7 SLA A

P287 CB27 5LA A

D289 CE27 SLA A

28R B0 ADD A, R

P28C DD770%9 ) (IX+9). A

D2arF CI9902 . JF EXECW

BR97 DD4LDA HEYTEL: LD B, (IX+&)

@295 A8 DEC B

N296, CIEBOR JF HEYTEZ
DOXHORE R R KKK KR K KKK KKK R KKK R KRR KOO
T RRKKKKX CLOCK WISE FROCESS KEKK:
KR KRR KKK KR KOORS00 OKKORRORR

@299 DD7EQ@X EXECW: LD By (IX+3E)

D29C FERD CF 20H

Q29E CALEDSL JF 7  EXECWF

@2Al DD7ESQ LD A, (IX+30H)

D2A4 FELA P L6H

D2Aé6 CAZLES JF Z. EXECCW )

@P2A7 ZEOC LD A, BCH



@2AR DI40 ouT (4BH), A

PZAD TE@4 LD A, D4H
@2AF DIT4@ ouT  (a@H), A
@7EL DD2100%E LFDLOW: LD 1X, FOINTER
@2ES DD7EDS LD A, (IX+8)
OTES FEDO CF 20
O2EA C2CFB2 JF NZ, LFL
2BD DD7EBY L.D A, (IX+9)
Q2CO FEGG CE 20
P2C2 CAF402 JF 7. BRE
@2CS 3D DEC A
p2Ccs 27 DAA
@2C7 DD770%9 LD (IX+9), A
P2CA TEDD LD A, 0O
@2CC DD7708 LD (IX+8), A
P2CF DR4O LFL: IN A, (40H)
@2D1 CE47 BIT @,A
@2D3 CALDOO JF 7,8TART1
B2D6 TEAD LD A, OABH 1 SFEEDMAX CW
@2D8 D350 oUT  (50H), A
@2DA DESZ LP2: IN A, (S2H) T
@2DC FE41 CE 41H
2DE FADABZ JP M, LPZ
PREL TEBC LD A, OCH
PPEZ DT40 OuUT  (4BH), A
@RES TEQ4 LD A, D4H
P2E7 DI40 guT  (4@H), A
@2E9 DD7EQ8 LD A, (IX+8)
@2EC 3D DEC @A
PRED 2 DAB
@2EE DD7708 LD (IX+B), A
@2F1 CIELOZ JE LFDLOW

EHEKKERKRERERARREKKRRRAK KKK AR KKK KKRRKRKRKK
AREX CW BREAK IN LAST ROUND REKKK
KEEKKE KR HERE KRR EKKARA R KK RKKRHKAKKRKKRRKARKK

‘43 z® AT 'mw 4

Q2F4 CDFBReZ BRI Call. EBREAK
BIFT7 C7 RET

PRrFe IEAQ BREAK : LD A, CWiL
PEFA DIGA auT (3@H) , A
P2FC DR3Z ROUNDZ: IN A, (B2H)
PRFE FE41 o 41H

@=B@ FAFCBZ JF M, ROUNDZ
pzEPE ZEGC 1.D A, BCH
PIZPS D340 ouT (4@H) s, A
PIZB7 ZEG4 LD &, 04H
PZ@e DI40 auT (4@H) ., A
BEOR TEAD LD A, CW2
@=@D D330 auT {(B@H), A
BEOF DRGE LINs I A, (32H)
@311 FEL19 Cr 19H

@E1E FABFBI JF M, LIN
@x16 IEIT I.D A, CW3E
Br1g D350 ouT {5@H), A
BZ1a DBSZ LINL: IN A, (32H)
BFIC FELF CF 1FH

PTIE FALAGZ JF M, LINIL



T

et e

Ty
ot il ot

@I
B3R7
el e 7
el
Kk
03I8
32

BErI4
@IE7
74 IR
@TIR
B33D
@40
Bz4z
@44
B=47
Bz48
DE549
BI4A
BE4D
0z4F
@351
BILSZ
DIS5
E357
PE59
R =

@zac
BESF
@Ar61
i RACY
BE4H6
DL
BILHEB
B3&D
BE6F
o=71
BI7=E
QE75
BE77
Q579
BE7C
ZT7E
AEEB
BE82
RIB4
BI87
RzEe9
B=g8R
@I8Dh
@z8F

ZEF9
D350
DRS2
FEZ5
FAZS03
ZE99
D350
DES2
FEZE
FAZRDZ
IESY
DI50
BEO2
11FO0D
DESZ2
FE41
CA4FOT
LE

7A

B3
C24007
1@F1
ZESD
D350
ZEGC
D340
ITEQ4
D340
co

DD7ES@
FE@®
CA7FOS
FE66
CAD4D4
TEQC
D40
ZE@4
D40
ZEAD
D350
DESZ
FELS
FA750T
IEFY
50
DESZ
FELF
FABQDS
TESY
DI5@
DESZ2
FEZS
FASEDT

LINZ:

LINZ:

LING:

ERRORCW :

LINS:

LING:

LINT:

LD
ouT
IN
CF
JF
LD
ouT
IN
CF
JF
LD
ouT
LD
LD
IN
CF
JF
DEC
LD
oRrR
JF
DJINZ
LD
ouT
LD
ouT
LD
ouT

—~

A, CW4
(50H), A
A, (32H)
25H

M, LINZ
A, CWS
(5@H), A
A, (B2H)
2EH

M, LINT
A, CWé
(5@H), A
B, @2H
DE, QF@H
A, (52H)
41H

7, ERRORCW

DE
A, D

E

NZ, LIN4
LING

A, CW7
S5@H), A
A, OCH
(40H), A
A, 04H
(40H) , A

AEREERRRKARRK KA KF KA KRR KLARKKARKK AR KR

P ORKEEKKK

LAST ROUND CW

AKX

AERK KK AR E AR AR KK KA KKK IKRKEKKKK KKK

JF
Cr
JF
LD
ouT
LD
auT
LD
ouT
IN
CF
JF
D
ouT
InN
cr
JF
LD
ouT
IN
cE
JF

A, (IX+50H)

(1]

7. STARTZ

b6H

Z, RICCW
A, OCH
(4@H) , A
A, DAH
(4@H) . A
A, CWRILL
(50H) . A
A, (52H)
19H

M, LINS
A, CWRLZ
(3@H), A
A, (52H)
1FH

M, LING
A, CWRLT
(S5@HY, A
AL, (D2H)
25H
M, LIN7



0392
BI94
PI4
0398
DIFA
B39D
BI9F
OZTAL
OTAT
0IAS
0zAB8
PTAA
@TAC
OIAE
QIED
QTR2
0TE4

GBS
@3R8
@IBRA
DIED
DIRF
PECR
@3C4
BICE
a=C8
BICA
PIECC
WACE
@3D0
@ID2
@IDS
P3ED7
PEDY
@EDR
@=DD
DEDF
P3IEL
PIES
AIES
PIES
DTEA
OEEC
QEEE
OIF0
@IF
QEFS
@3IF7
DEFY
@IFR
PIFE
Q400
paADz

TE99
DI5@
DRSZ
FEZE
FA9603
TESY
DI50
DESZ
FE41
C2A10T
TEBE
D350
ZE@C
DI4D
ZED4
D342
co

LINS:

LIND:

L
+3

DD7ES@
FEQO
CA7F@S
FE&b
CAZOBS
ZEBC
D40
TEQ4
DZ40
IEAD
D350
DES2
FE41
FACEDT
ZEQ@C
DT40
TEQ4
D340
TEFY
DIH0
DESZ
FE19
FAELDT
TE9T
T50
DESZ
FELF
FAECDT
ZEST
DI5
DES2
FEZS
FAF707
TE99
z50
DESZ

ROZ:

LINLO:

LIMLL:

LIN1Z:

LIM1Z:

LD A, CWR14

TWO LAST ROUND CW

ouT (50H)Y, A
IN A, (52H)
CF ZRH

JF M, LINE
LD A, CWR1S
ouT (SQHY, A
IN A, (52H)
CF 41H

JF NZ, LING
LD A, CWR16
ouT {(50H), A
LD A, BCH
ouT (40H) , A
LD A, D4H
ouT (40H) , A
RET

1 REKKKKX

LD A, (IX+58H)
CF 20

JF Z. STARTZ2
CF bLéH

JF 7, R2ZCCW
LD A, BOCH
ouT (40H), A
LD A, B4H
ouT (40H) , A
LD A. CWRZ1
ouT (S@H), A
IN A, (B2H)
CF 41H

JF M, ROZ
LD A, BCH
ouT (4@H), A
LD A, B4H
ouT (40H) , A
LD A, CWR2ZZ
ouT (50H) , A
I A, (B2H)
CF 19H

JP M, LINLG
LD A, CWRZZ
ouT (5@0H) , A
IN A, (32H)
CF 1FH

JF Me LINLL
LD A, CWR24
ouT (50H) , A
IN Ay (52H)
CF 25

JF M, LINLZ
) A, CWR2ZS
ouT (5@H), A
IN A, (B2H)

KKK K EX KRR E KRR KEIRRRA R KRR AR R

KKK

KK K KR KK K ORI KRR KRR RO RR



D404
D406
B4@9
P4aE
D4@0
D4BF
2411
B414
B4156
@418
D41A
@241C
D41E
@429

@421
042%
@425
0427
D427
@42D
2470
@42
@435
P4=8
@43A
B4TD
D4TE
D4
D442
D444
D447
0445
D44E
DA4E
D450
@452
@454
D456
0459
DASE
@45D
D4 5F
B4&1
D464
D465
D466
D469

B4&C

FEZR
FraZod
IEFP?
DE50
DR&Z2
FE41
C2@Do4
IESD
DE50
ZEQC
DZ48
SEB4
DE43
ce

IE@A
DZE4@
IE@2
D40

DD21@@%9E LFPDLOWL:

DD7EQGS
FEBQ@
£24704
DD7E09
FEGO
casCR4a
=D

27
DD77@9
IEDG
pD77@8
DE4G
Ce47
CA1DBG
IEGCD
DIZ50
DRS2
FE41
FASZ@a4
ZEBA
DZE48
IEDZ2
D3E418
DD7EQDS
ED

27
Lp77@8
CE29084

Cn7004

LIMLA:

EXECCH:

L.F@1:

LF@aZ:

BRKL:

H KK OH KKK AR AR KO0 OR R ORKRRROROOR R K R RR KK

cr 2BH

JF M, LINLZ
D A, CWR24&
ouT (3@H), A
N A, (52H)
Cr 41H

JF NZ, LLIN14
L.D A, CWRZ7
QuT {3AH), A
LD A, BCH
QuT (4@H) , A
LD A, D4H
ouT (4@QHY , A
RET

POKRKKKKK

.D A, BAH
ouT (4BH)Y ., A
LD A, B2H
ouT {(40H) , A
LD IX. FOINTER
LD A, (IX+8)
CF it

JF NZ, LFBO1
LD A, (IX+9)
Cr raln]

JF Z, BREK1
DEC A

DAA

LD (IX+9), A
LD A, 00

LD (IX+8)., A
IN A, (40H)
BIT DA

JF Z,8TARTL
LD A, 60H

QuT {(S@H) , A
N Ay (52H)
Cr 41+

JF M, LF@2
LD A, BAH
ouT (4@H)Y), A
D A, B2H
ouT {(480H) ., A
D A, (IX+8)
DEC A

DAA

L.D (IX+8), A
JE LFDLOWL

: kxxx COW BREAK
CALL BREA/KL

IN LAST ROUND

COUNTER CLOCK WISE FROCESS
0K KKK K KOK SOR KKK R OK KKK OR R KOR R RO R KRR R R KK

L & 3

X¥ KX

FOHE KA E KRR R KRR R R KRR ROR ARk R KR

FEKKKKKE R KRR KKK LKA KKK AR KKK KK KKK K



p46F €9 RET

PATD TELD BREAKLI: LD A, CCWl
@472 DISE ouT (5@H), A
@474 DBSZ ROUNDDZ: IN A, (5ZH)
D476 FEA4AL CF 41H
0478 FA7404 JF M, ROUNDBZ
P47E TEQA LD &, BOAH
47D DI40 ouT (4@H) , A
B47F TEQ@Z LD A, D2H
@481 D340 ouT (40H) . A
P48T FE&D LD A, CCWZ
485 DIEE0 ouT (50H), A
0487 DBSZ2 LN IN A, (32H)
P489 FELY CF . 19H
P48E FAB704 JF M, LN
P48E TE&S LD A, CCWZ
@49@ DIS0 ouT  (S@H), A
©492 DRESZ LNL: IN A, (32H)
@494 FELF CP 1FH
P49& FAF204 JF M, LN1 - .
P49 IELS LD A, CCWa
P49E DISO ouT (5@H) , A
@490 DRBSZ LNZ: IN A, (52H)
P4A9F FEZS CF 25H
@4a1 FASDO4 JP M, LNZ
R4As4 SELS LD A, CCWS
‘B4ps DIHO guT  (5BH), A
D4AS DESZ LNF e IN A, (52H)
P4An FEZR CF 2EH
B4AAC FAABBRA JF M, LN3
R4AF IESLS LD A, CCW&
P4EL D350 oUT  (BBH),. A
DABT DEDZ LD B, @2H
PAES 11FDO0 LD DE, @FOH
@458 DESZ NG IN A, (52H)
DAEA FE41 CF 41H
B4BC CAC704 JP 7., ERRORCCW
D4EF 1E DEC  DE
BACE TA L.D A, D
P4ci BE OF E
PACT CZESO4 JF NZ, LN
B4CS 1OF1 DINZ L4
P4CT7 TEBO ERRORCCW LD A, COW7
P4CT D350 ouT (50H) , A
BACE ZEBA LD A, BAH
B4CD DIAQ ouT (4@H), A
PACF IEDD LD A, O2H
@4D1 DI4@ ouT (30H) , A
24D C9 RET
D RKRERRERLKE KRR KKK KKK KKK R IR R KRR K
T KERKRKK LAST ROUND CCW KKK
s KKERRRKRR KKK KRR ORR KRR KRR KRRk X
@4D4 TEDA R1CCW: LD A, BAH
@B4Ds DI4A0 ouUT  (4@H) . A
@408 ZEO2 LD A, O2H

@4DAa D340 ouT (4@H) . A



D4DC
D4DE
P4ERD
Q4aE>Z
Q4E4
B4E7
Q4EQ
DAEE
@4ED
Q4EF
R4aF2
D4F 4
D4F &
P4AF8
B4FA
BAFD
QAFF
@501
@507
P5PS
0508
2502A
@50C
B5DE
0510
PE1z
0515
@517
D519
OS1E
@51D
‘BEI_;LF

@520
@527
ps24
PE24
ns528
PDE2A
BS2C
BE2E
PEIP

[
I PRIRA

DEESE
BEZ7
@57

REIE
PSID
DSTF
@541
R543
D544
0548
@544
@540

TEGR
DZ50
DRS2
FE17
FAEGR4
JELG
D50
DR&E2
FELF
FAEERB4
IE&LS
DE5@
DRS2
FE23
FAF&B4
IELS

350
DRSZ2
FEZR
FABL1BS
JEALS
DZ56
DES2
FE41
Czoces
IEB@
D30
ZEBA
DZ4@
IE@2
D340
ce

SEBA
D340
TEB32
D349
IE&LD
D358
DRS2
FE41
FRZCBS
ZEDA
bZ40
IE@2
DZE48
EFE6S
DE50
DR&2
FEL®
FRIFAS
IEL3
DZ51
DE&S2
FEliF

LIN@S:

LIN@&:

LINGT7:

LINGS:

LINGZ:

R2CCW:

ROBZ .

LIND1G:

LIN@1L:

LD
ouT
N
C -
JF
LD
ouT
IN
CF
JF
LD
ouT
IN
w3
JF
LD
ouT
IN
CF
JF
LD
ouT
IN
CF
IR
LD
ouT
LD
ouT
LD
ouT
RET

A, CCWRL1
(5@H), A
A, (52H)
19H

M, LINGS
A, CCWR1Z
(S@H), A
A, (52H)
LFH

M, LING@&
A, CCWRLT
(5@H), A
A, (52H)
25H

M, LINO7
A, CCWR14
(SOH), A
A, (52H)
2EH

M, LINGS
A, CCWRLS
(50H), A
A, (52H)
41H

NZ, LLIN®Y
A, CCWR16
(50H), A
A, OAH
(4@H), A
A, B2H
(4@H), A

ARERXEKKKKKKKKHKIRKKKKE KRR KKK KKK KKK KRR Kk kK

T OKKEKKKK

TWO LAST ROUND CCW

KRARKKK

EEERKKKEKEKEKHARKKKKKKKAA KK RRKK KK KKK KKK KKK K

u
a

LD
ouT
LD
ouT
LD
ouT
IN
Cr
JF
LD
ouT
LD
ouT
LD
auT
IN
CF
JF
LD
ouT
IN
CF

A, DAH
(40H), A
A, B2H
(4@H), A
A, CCWR21
(50H), A
A, (52H)
41H

M, ROQZ
A, BAH
(48H) , A
A, @2H
(4@H), A
A, CCWR22
(5@H), A
A, (32H)
19H

M, LING1O
A, CCWR2T
(S@H), A
A, (52H)
1FH
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O il choon ol oon ef o B

RIS MOSNg e m

IORSESESEMEORSB NS NSNS
o
o~

o
>
LN

0567
0569
DS&E
@56D
056F
0572
@574
@576
0578
B57A
B57C
@57E
@57F
0580
o581
0582
0583
0585
0588
0589
258A
@58B
058E
Q590
2591
@592
059

0594
BE98
BEIC
ilstalr]
GhaTa b
.A5A8
B5AE
ASAE
BER2
BoRa
@38
bage
DERE
@asC2
A5Ce

FRA4ARBDS
IE&D
DIE5@
DESZ2
FEZS
FASE@S5
IESLS
50
DRSZ
FEZE
C26003
ZE6S
D58
DRSZ
FE41
C246EBS
IEBO
D35\
ZEQA
DZ4@
IE@2
DZE4@
c?
C?
Fa
C3
D3
D602
11FFFF
iB
7A
EBZ
c28sas
18F3
D1
C1
F1
ce

DDZAGR99
DDZ6HQBAD
DDI&BLITF
DDZEZ&BREF
DDI6BEEF
CDIEG1L
cCoaRrs
DDZE465B66
CDE7W@3
CcDEss
CDE7B5
Cheaas
DDZ&5099
DDZ&AB4F
CD7EG1L

LING®12:

LIN@LZ:

LING@14:

STARTZ:
DELAY:

LIF=

LLFYL:

STARZ:

KEYDEM:

JF
LD
ouT
IN
CF
JF
LD
ouT
IN
CF
JF
LD
ouT
IN
CF
JF
LD
ouT
LD
ouT
LD
ouT
RET
RET
FUSH
FUSH
FUSH
LD
LD
DEC
LD
OR
JF
DJINZ
FOF
FOR
FOF
RET

"
5

M, LINGOLL
A, CCWRZ4
(5@H), A
A, (32H)

-

il wd

M, LING1?
A, CCWR2S
(3@H), A
A, (52H)
2EH

NZ, LINQLE
A, CCWRZ6&
(S@H), A
A, {(52ZH)
41H

NZ, LINOL4
A, CCWR27
(5@H), A
A, BAH
(40H) , A
A, @2H
(40H), A

AF
EC

DE

E, O2H

DE, QFFFFH
DE

A.D

E

NZ,LLF1
LLF

DE

EC

AF

%***#*#***##************$**#

i X

DEMO X

RS2 2SS EE IS TTEES

LD
LD
LD
LD
LD
CAL.L.
CAaLL
LD
CAaLL
CAalL
Calll.
CALL
LD
LD
CaLL

(IX+50H) , 99H
(IX+@) , 6DH
(IX+1),3FH
(IX+2) ,3FH
(IX+3),3FH
KEYEXE

DELAY
(IX+50H) , &6H
HALFCCW
DELAY
HALFCCW
DELAY
(IX+50H) ,99H
(IX+@),4FH
KEYEXE



ASCY
@5CC
@5CF
@5DE
@sSD7
O5DE
@SDE
PEEL
ASES
DEE7
NSES
PSER
ASEE
RSFB
P5F2
B5F4
@5F &
DEF9
O5FE
OSFD
D5FF
D&D1
D6Q4
D606
2608
B60A
D60C
DLBF
@611
B&61T
0615
D617
@61A
B61C
D61E
D620
D622
D625
D627
D629
DLH2E
B&2D
R&2F
P63
2yt
D6E4L
QeTh
D6E8
BATA
A&TD
BETF
V&L
DL
D645
0648
D64A
B64C
DHAE

CDI204
CDEOS
DDE&EDLE
DDI6HBBEF
DDZ6D14F
CDRED1
CDE7@S
CDBOOS
CI9405
DE4D
CR47
CALDO®
IE7Q
50
DE32
FEQ7
FAF205
IETO
DIEE
DRS2
FEQD
FAFDOS
IET7Q
DE50
DRS2
FELX
FARRDS
IE7Q
D350
DES2
FE1&
FALZQ6
IE7D
5@
DESZ
FEZ0
C21EQS
IESQ
D35
IEQA
D40
TEQZ
DI4®
cy
IEFQ
DESE
DRHZ2
FEQ7
FAT6BA
TESQ
DI50
DES2
FEG@D
Fa4106
IEFQ
D350
DRE&2
FELZ

HALFCCW:

LiMs

LiN1:

LINZ:

LANE:

L1M4:

HALFCW:

L2Nz2

L2N1s

L2NZ:

CALL
CALL
LD
LD
LD
caLL
CALL
CALL
JF
IN
BIT
JF
LD
ouT
IN
CF
JF
LD
ouT
IN
CF
JF
LD
ouT
IN
CF
JF
LD
ouT
IN
CF
JF
LD
ouT
IN
CF
JF
LD
ouT
LD
QuT
LD
ouT
RET
LD
ouT
IN
CF
JF
LD
ouT
IN
CF
JF
LD
ouT
IN
CF

HALFCW
DELAY

(IX+50H) , 66H

(IX+2),
{IX+1),
KEYEXE
HALFCCW
DELAY
KEYDEM
A, (40H)
@.A
Z.5TARTL
A, 7OH
(5@H), A
A, (52H)
B7H

M, LIN
A, 70H
(20H), A
A, (32H)
BDH

M, LiN1
A, 70H
{(S8H) ., A
A, (S2H)
13H

M, L1N2
A, 70H
(5@H), A
A, (B2H)

16H

M, LiINZ
A, 70H
(50H), A
A, (52H)
20H

NZ, LiN4
A, BBH
(5@H), A
A, BAH
(40H), A
A, O2H
(4@H), A

A, 9@H
(50H), A
A, (52H)
@7H

M, L2N
&, 90H
(S@H), A
A, (52H)
DDH

M, LZN1
A, 9@H
(5@H), A
A, (52H)
17H

1100

: 500

i
cn
[

;4006

1168

: 200



B65@
B6SE
BLED
D&EET
B&a9
P&HER
BHEE
BEHD
BEE2
o644
BbES
BLHED
BHAR
B&HED

DeLE
@671
B67E
D676
678
D&7A
D670
D67E
0682
D685
D687
D6BA
@68D
DLBF
D6I2
D6
D&4
D697
D699
P6IC
QLIE
Q&HAD
DLAT
DEAS
DHAT
DHAT
DOHAE
DHAE
DEED
BLHRZ
QLR4
AE6ES
DOEF
DLEA
DOHER
Q6RE

FR4Casd
ZEF0
DESG
DR3Z
FE1b6
FARB7B4
SE99
DE56
DE52
FEZ2@
C26206
IE80
DE59
ce

DD7ES0
FE&E
CADZ@6
ZEBC
DE48
TEQ4
DE48

LENZ:

L2NG:

EXECKF :

DDZ1@@9R LFPDLOWF:

DD7E@8
FEQ@
C29C0se
DD7EQ?
FEQB
CARC1B6
D

27
pDD77@%
TEDA
DD77028
DE4D
Cra7z
CALDRG
IEFD
D350
DRS2
FEBZ
FARMTRE
ZEBC
DZE4D
TE@I
DE4@
DD7ERS
D

27

DD7 788
CIE7ERS

i

LFLf

[FP2Fs

JF M, LZNZ 300
LD A, FOH

ouT (5@H), A

N A, (52H)

CF 16H 1550
JE M, LZNZ

LD A, FOH

ouT (EQH) ., A

IN A, (52H)

CF 20H : 400
JF NZ ,L2N&

LD A, 8OH

ouT (5@H), A

RET

2 -x% =8 -aw ‘s8

HK KKK KR ORI R ORR KOROKROKOOR R RO RO K

(2 23S

KKK KKKK CLOCK WISE FROCESS
KE K KKK K KK KRR O K RO ROOR KR R RO KRRk kKK

LD A, (IX+50H)

CF &&H

JF 7. EXECCWF

LD A, BCH

ouT {40H) ,

LD &, BaH

ouT (4BH) ,

LD IX, FOINTER

LD A, - (IX+B)

CF QoH

JF NZ, LPLP ,

LD Ay (IX+9)

CF o0

JF Z. BREF

DEC A

DAA

D (IX+9), A

LD A, DOH .

LD (IX+8). A

IN A, (40H)

BIT @.A

JF Z,8TARTL

D A, 98H 1 SFEEDMAX CW

ouT (S@aH) -,

IN A, (SZ2H)

CF BEH

JF M, LP2F

D A, BCH

ouT {40H) .,

LD A, BIH

ouT (4@H) ,

LD A, (IX+8)

DEC A

DAA

D (IX+8)., A

JF LFDLOWF

KA LK KK KRR KRR KRR KRR KKK R R KA R KRR R KRR

RHEKX

CW BREAK IN LAST ROUND

XREXX



B6C1
B&6C4A
B&CH
BeC7
@eCo
@&HCE
B6CD
B&ECF
P6D1

@&Dz2
B6D4A
B6DG
P6DE
B&DA
B&DE
D&EL
DLET
DEES
DLET
DGEE
DLEE
QLEF
DOFD
QEFT
DLFS
D&F8
B&FA
BGFT
D&FF
761
@707
2705
2707
0724
2700
070E
2710
P71z
@715
@716
@717
B71A

@710
B72@
B721
@72

CDCEB&
ce
IESH
DEGEA
ZE@C
DZ4@
IE@4
DZE48
c9

IE@A
D240
IEB2
D40

DDZ21@@98 LFDLOW1F:

DD7E@8
FE@D
C2FBB&
DD7E®@9
FEQ®
CALDA7
=D

27
DD770%9
IEQ®
DD77Q@3
DE4®
CE47
CA1DBE
IE7@
DE36
DE32
FE@Z
FAGZa7
IE@A
L340
IEG2
DZ4Q
DD7ERE
=D

27
DD77@8
CADABS

Ch21@87
ce
ZESD
DEE8

"ag waw

BREKF

BREAKF =

EXECCWF:

LF@LF:

LF@2F:

BRELF:

BREAKIF:

KRR AR KRKH R ERKAA KA AR ERKKEAK KKK KKKK

CAL.L
RET
.D.
ouT
LD
ouT
LD
ouT
RET

POKERKKKEEKKAF KRR KRR KKK KKKKRKKKKRKKKKKKKKK KK
T KEXKKKK

BREAKF

A, BOH
(5@H), A
A, OCH
(40H), A
A, Q4H
(40H), A

COUNTER CLOCK WISE FROCESS KXKX

PORKERKRKKEKKE KRR AR RKEKKKKKKKEK KKK KIRRKXK

LD
ouT
LD
ouT
LD
LD
CF
JF
LD
CF
JF
DEC
DAA
LD
LD
LD
InN
BIT
JF
I.D
ouT
IN
CF
JF
1.D
ouT
LD
ouT
LD
DEC
DAA
LD
JF

“z8

% cmm &w

CatL
RET
LD
auT

A, BAH
(40H) . A
A, B2H
{4@H) , A
IX, FOINTER - .
A, (IX+8)
nlni]

NZ, LFB1F
A, (IX+9)
28

Z, BRE1LF
A

(IX+9), A
A, OOH
(IX+8), A
A, (40H)
2,6
Z,STARTL
A, 70H
(S@H), A
A, (52H)
@=H

M, LFBZF
A, BAH
(40H) , A
A, BO2H
(40H) , A
A, (IX+8)
A

{(IX+8), A
LFDLOWLF

FEERRERR A RN IR KRR RA KK KKK REKRAKKAKNK
¥xkx COW BREAK .
AARKEARREARKARREAARKKARKE KR KA KRR KRKKKK

’

IN LAST ROUND XxK

EREAKLF /
[

A, B6H

(50H), A



0725
0727
0729
D7 2R
@72D,
@7 2E

ZEB@A
DZ40
IE@2
DZ40
ce

LD
ouT
LD
ouT
RET
END

A, DAH
(40H) ,

A, B2H

(40H) ,

A

A

P

~

peS





