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Development of Refining Technique for Raw lacquer
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SUMMARY

Refined lacquer has been widely used as paint for furnitures,
wooden life materials and weapons since the clawn of history in
Asia. Especially, East asian countryes, Korea, China and Japan
have been developed unique and remarkable culture of lacquer
which is excellent natural lacquer in East asia.

Unfortunitelly refining technique of raw lacquer has been no
longer hand down in korea.

Since raw lacquer are natural materials which are collected from
lacquer tree, their physical an;i chemical properties are varied by
the producting place (country), the producting season and skill of
collector.

The most difficult thing for refining the raw lacquer is to make
homogeneous lacquer by overcoming diversity of the raw lacquer.

To overcome diversity of raw lacquers is to know these specific
quality of raw lacquer and to use unique refining technique for
each raw lacquer.

This kind of refining method also needs special machine for the
purpose. To use the raw lacquers and refined lacquers as paint,
several kinds of impurity in lacquer must be filtered out. Because
the raw lacquer and refined lacquer has high viscosity it is
necessary to use a special filter equipment.

In this study, we focused several aims to achieve our purpose as

follows.



1) To find specific quality of raw lacquer depended on the
collecting place (country) and collecting season.

2) To study refining techniques for varioue kinds of raw
lacquers.

3) To establish refining techniques which may produce
homogeneous refining lacquer by combining amount of
components in raw lacquers.

4) To make refining machine which can control the speed of
agitating, temperature of lacquer during the refining, and
finishing time of refining.

5) To make filtering equipment to fit for high viscosity lacquers.

6) To set a method which can produce refining lacquer as pilot
scale.

The study fields are devided four parts to attain our purpose.

The experiments and results of each put are as follows.

1. Refining techniques of raw lacquers.

The drying time of refining lacquers, tensile strengths of dried
films and uniformity of films are measured. The maden refined
lacquers are prepared by experimental refining scaled equipment
except the refined lacquer which was produced by automatic
refining machine.

Films of lacquers were applied on glasses by film applicator with
11,43;m thickness. The drying condition of films was set

70~90% of related humidity and 25~30TC of temperature.
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The samples of tensile strength test were made with 0.5X 10cm

and tested by universal strength test machine.

The dried films were pictured by scanning electron microscopy

and confocal microscopy, and these pictures were used to define

the uniformity of them.

The results are as follows.

D

2)

3)

4)

The condition of refining method were not different among
three different kind of raw lacquers which were different their
collecting time. But the viscosity of them were quite different.
When black refined lacquer is made with iron powder the
adding time of iron powder is critical to control the viscosity
of it.

The period of refining, viscosity and tensile strength of
refined lacquer were quite different depend on the place of
collecting of raw lacquer.

When percentage of the component in raw lacquer was
changed by adding each component, that are urushiol,
polysaccharide and glycopretein, the physical properties of
refined lacquer were changed and the period of refining also
were changed.

When polysaccharide component which was extracted from
raw lacquer was added in raw lacquer the period of refining
was shortened about 1/3 times and this refined lacquer film

was dried faster than the film of without adding

._11_.



polysaccharide component about 1/3~1/2 times.
When urushiol which are extracted from raw lacquer was
added in raw lacquer the transparency of dried film was
better than the transparency of dried film without adding
urushiol and the tensile strength of dried film was
significantly improved,
When urushiol and polysaccharide both were added in raw
lacquer, the drying time of refined lacquer was shortened and
the tensile strength of them also were improved.

5) The reproductiveness of automatic refining machine was

excellent.

2. Designing of Prototype Filtration System.

For .the aesthetic point of view, surface smoothness of the
painted lacquer is the most important affecting factor for its
quality. Therefore, it is essential to control particle size under
control and keep them smaller than the laver thickness of the
lacquer paint. For this purpose, two prototype lacquer filtration
equipments were designed and made based upon the measured
viscosity results. The key difficulties has been decision of the
filter media. However, through an extensive search a very efficient
filter system has been designed with woven filter systems.

The first prototype model is a pneumatic pressure lacquer filter
system with compact combination filter disk package. with this

system preliminarily filtered lacquer can be easily filtered to allow

»12..



much smaller particle the required particle size. However, this
model has relatively small filtering area and can contain low
pressure system. Thus it is an appropriate system for personal or
small fine filter process.

The second prototype model is aimed to operate rather large
filter operation as a lacquer factory. This system uses centrifugal
force as filter pressure source, and filters are located on the
perforated stainless screen at the circumference of the cylinder. For
this filter system, we also used composite woven filter systems.
The filter combination can be varied upon the lacquer quality, or
viscosity, desired particle size. Both of our prototype system

worked successfully on the tests.

. Development of Automatic Refining Control Program
and Controller

In the conventional refining system, the decision of temperature
of the raw lacquer, heating time duration control, measure of raw
lacquer’s water potential has been based on the intuition of the
human{user of the system). Consequently, there has been a
difficulty to make a uniform quality of refining.

In this research project, to ovecome the problems of the
conventional refining system, an automatic refining system is
designed. In the automatic refining system desinged in the
research, the temperature of the raw lacquer and moisture content

of raw lacquer are measured and reported to the controller

_13_



automaticaly by using a temperature sensor and an weight
measuring sensor. Based upon the information from the sensors,
the controller decides and maintains the heating time duration,
speed of agitation, and terminates the refining processes. Therefore,
the uniform quality of refining is realized by the automatic refining

control system.

1} Scope of the Research

- Design of a control program for the temperature sensing,
weight sensing, ar}d motor velocity control. The program also
can calculate the change of moisture content in the raw
lacquer to decide an appropriate time to terminate the refining

processes.

-~ Development of an automatic refining control system in which
temperature of the raw lacquer, moisture content of raw
lacquer are measured and the heating time duration, speed of
agitation, and termination of the refining processes are

controlled automaticaly .
2) Research Results and Comments

~ The research results of this project can be utilized in other

control systems.

_14—



4. Development of a Automatic Refining Machine
for Raw Lacquer

A automatic refining machine for the raw lacquer with the
processing capacity of 10 or 20-liter  was developed. To refine
effectively at the optimal condition it has been equipped with the
controllers for the agitating speed, heating temperature, and gap
control between the blade and container. Factors essential to the
design of a refining machine such as the refining capacity, lacquer
height, agitating speed, heating temperature, gap height, and
container lifting were carefully considered and specific data such as
motor capacity and container dimensions were determined through

mechanical analysis and calculation.
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ElektronikA} 9] KS400(Ver3.0)elx, £ o7l WM+ grid size 10,
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RFSHutE doluie] & A48 B Fol =8+ (refresh) 2ol
dasith B A7 7R st=doidMe A&t &=
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Zt) CPU Aloj4d & (CPU Control Signal)
(1) CPU Reset A%
CPU Reset 213 RESETHI= CPUE reset 482 TE7] 9
3 AMEEY LOWY w7t 3340l CPUZ A E o 24
3te e 9S3 ¥
- Z23Y FHEE(PC) @l 022 €t
- JHYE Y HA2EHD el 022 €.
- Fzd4 dA2e(R)9 @ge] 022 do
- Interrupt enable filp-flop(IFF)°] disable 4 &2 €th.

- Interrupt mode’} mode 0 FEHI2 €t}

2 Al (reset) A&7t LOW ZHZ de Fdos CPUY

2% 29 Adse vE dyz do.

(2) CPU Halt
CPU’F HALT ¥#olg€ F33% Haltde LOWAHZ gt
ol CPUS EE& Fzo] TAHATL ol P =4

iy

AHA NOP HHolgte A4 8%, o] AJHE o}y
H CPU 9 ¥ 9 A non-maskable interruptt} maskable interrupt
Zoj Fojol gt}

ol

(3) CPU Wait A%
getxe 2 CPUY dojg Hesd:e diav A&d FA 9
Mel&xd vlaf wac 237 gFd WAITH & CPU7 A
£ vz dey FA%% 4 FAY F£ UA=F 3] A8
ALEEH. WAITHE A5 48057 LOWY o &34, o
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M A& Wy FAFNE Y2 Wzl Beglol CPU
o 9aAY 5 ek

(4) QEHE QT A3 (Interrupt Request Signal)

INTHE= maskable JHYES Q73te FRAX /L 25y
CPUZ AHPAFe AEZHN FRUZX7t maskable JEIPEE
873teld o] A3z E LOW ZH=Z siFd = CPUE
interrupt enable filp-flop(IFF)°] enable 4 &jo] 2 BUSRQu Al
%7} High Aelold @A FhFU FHoje npxjgt 23 A}o]
2ol 4 maskable JEIHE 27 & Wol=Ar} IFF7} reset 4 E)
°o]AY BUSRQul A&7} LOW 4 % DMA 5&5d =
JEHJE 877} CPUNAN FA €4,

(5) Non-maskable JHHE Q874135 (Non-maskable Interrupt
Request Signal)
NMIvtE FHZ X7} non-maskable VEHPEE 27T o
LOWZ "o FWHAA7} non-maskable YHHEESE 878 7
$ BUSRQuF 437} HIGH#A Bl o] ¥, interrupt enable flip-flop
(IFF)e Ao #Ae] A FHFQA PP o] ol Alo
oA 4 AP ET} LolEdAT. CPUZ JAEHYEE o}
ol A Z2aY FhEH %& 29 st AFHO
2 d2g 66H HAFE Z2 a3 S F3Y3c A} &= 66H A
Aol JAHHPE AN2AFHE A FAU ANegFdoz Hxzs

7l 91 JUMP B3l & + AUt
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(6) CPU ¥ 87435 (CPU Bus Request Signal)

CPU W2 274352 BUSRQul: CPUS 434524 LOW
7t B3 Adoltt. o] A3xE FAZXI CPU W28 ALg3n
A & w ol&s9 X% DMA(direct memory access) ¥zl
Alg€tt. DMA controller7t BUSRQu 415 & LOWZ 3H¥
CPUE 84 +8FQ o4 ApolZol Erpauia CPU 939
ol A A dojel BlA I3 I tri-state S HAHE ZE
A2 % (RDut, WRu}, IORQ®, MREQu}, 183 RFSH®HE
& HIGH ¥9ld2 g2 o o] 4§ DMAE 878 3%
A& CPUE AXAA ¥ DMA Controller’t #Fste zZtE A
o} Al

°

dj o]

%9} address bus ¥ data bus& o]&3%H ﬂlEE}S’} 2 A
gE F1a g £ dA4 €49

(7) CPU ¥l #2413 (CPU Bus Acknowledge Signal)

2)

BUSAK®lE CPU9 £¥ 4324 LOWZE $3AeE ol
BUSAKH 413E CPU B{2& 878 FRZA daiiy dA
CPUDML oj=d & w29}t dole 29 tri-state 38 VE S
o] HIGH ¢3d2 Fed dof FUFA7 oj& W&o UEE
& 8T 7 USE deEH

7199 &% (Memory: RAM and ROM)

F Y2 8 kbyte %L Z1 & ROM 28C64E AHE3t A
t}. »Z o 22 (program memory)T 76C885 Al&sled ol A
=% 4 Kbites? &Folth o5& ZtZt 8 kbyted ©E& FHY

ROM, RAM # Z A7} 745 3tct
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3)

Jd£& 2 ¥ E(Input/Output port)
AEE TERE B255F% Al&3t. 8255 violm e I 2 A

AMados g AdesolA 7] e FYIEFZ nAdH 40

g

o] DIP, LSI #Ajolc} 8255 A %F¥ Z80z &7 Al{si=s

K

A AE dteh ol AL 8080 A AHFHEE ddAto] 9
q g ANEHAT. Y& W/0) EEE TEA(PA), ZEB(PB),
TECMECY 377 doh = o7]M RECE F 79 48E X
EZ F4HY Qo

7}) 8255ICe} H 43

.D0~D7 : delg 4HA SHHdol

. CSyt DRAAE g er = 09 W 2AY de F
Ak
. RDu} Y7l dEez =9 09 of 82559 diolg:

A" dolel M2 gofzit

. WD} 7] g4Eeg =8 04 9 Al doert

. A0~A7 oj=d2 PFHoZ doe Y = S
HE WF dA2EHE Hdgo

. RESET : =8 4e] =3 19 w 82558 Az %
Er 34"z "o

. PAO~PA7 : &8 XE A

. PBO~PB7 : %% ¥XE B

. PCO~PC3: CXE 39 %4 X E
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.PC4~PC7: CXE 49 &4 XE
. VCC 15V 99

. GND D 3A oV

W) Ao = 7]
Aoj=t gHIER th g & o] 3t 82558 Aojdo
[D71(D61(D5][D4](D3](D2){D1](DO}

D7 >R 3 EY2(1=%%)

. D6 ->

D5 -> 25 A9 (00= 250,01l = BRE],1X = £=2)
.D4->XE A(1=9%¢8,0=29)

.D3 > TE CHY 4E (1=998,0=29)

.D2 -> 2= M9 (0= 250,11 = EE1)
.DI->FZEB(1=9%9%,0=%9%)

.D0-> ZTE C 39 4¥E (1 =9, 0=29)

o) m=g9 d9
- 22 0
A9 TE 4 93 Y FL& 2o AEY
F 3, 29 dolele BEFHXNY 4Y dHolgE HE
92 e 4&¥e SEAHA ds 5 A
-RE ]
@ =3f ol 2(Handshake) =2 T E A, BE 8HE 4

ole} XEQ Wi T E Co A% 4HEE XE AE 9
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3 do4ojadez &9 48EE BEEE 3 =
HolaMoz, &9 4HEE BEXEE % d=solaA
02 ZtZ ArgEn. d=dolariee JFAAI} vlo]
AZAN 2R =¥ o j¢ {&3

TE AE WA dolgl XEZ A 833, TE C9

29 SHEE HEE XEZ FAYY.

. A&l Hlo]~ B E=(User Interface Board)
aY 2-25 A&z QEHol2 Bde QAE HoAgFH glon,
7-Segment ¥ Al7](Display), 4% 93 71(Key), 21831 HY 2

Axz FAH At

1) 2&] £X¢ Heater level LED
ol ztzt el 9 3lA £ =9 Heater leveld EAIS| &t 2zt
LEDE ZZte] g ol(Relay)st dZAH don zZtze Heole
7t A gto]l dAs o] glol TPRel Z+z bt Agge AEz2AMq A
AEch ZAzte) Yeolol B E AZE 25 AF Z-809 8255
A5 9 3bitghS 741s138S T ZZe] HEz HAGA £49.

2) 7-Segment X 4] 7](Display)
7tz}o] Segments YEZEEH dA 2E9 AR 2% FA, FE
XA, 223 @A FA A 2 TAEH UG FE F5E
T 2719 FE #Fclz 39 FAY: HF =

22 e 78 FFE BN 9 23 o] @& L JAE

e %z $2

o
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W HE RE FAE EAEY 4.

viAg d& dAe FAE BEAN o A FAS 2=FAE
2x9 dHFA FAY JHE A A8 2= FEEHL ML

Al DisplayHe RE 2d dZso Agdmz 9ozt e RE

o wla) g & gk

: HAHHEE
EEEN

j. Emm

[y} l

a" 2-2. AH8A AEHolx By

3) 23 4 WEKey) L 715 AF ¥ E(Key)
Key 49¢ SIE8 el dAsen 24 9 %4z ge
$2¢ $9AES Hol Uk 2749 AYPL DAYE o) §3to]

A2 vz ol e 82558 F3t9 Z-8022 HEdd.

Zol AT &= A% 2 £x 4 HEL 2% AR

Aoz Eo7iny F AAEe FA AR dAA BEL FA

71
16
A
o
A

R dHez oY, uAHE A 03 x4 e FA
AD¥E 2(ML)d AP dZF ¥ AAE 022 BAF3Y
Fol Ztze] =9 FA 2713 BELS =AY YG FANGR
9 Z-80 reset7|9t dAS o A2YPE @I Al ARshA

AolM A8 upeh o] x99 RHERANAY agan FAAME
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7 BAME & WARE AR Hol glenz FAE A9
A Fe Ao 259 FAE Astciests ZE 9 Heaters ¥
ZatA g g 4 Fd FANG $HE ARSHAT g8
2 E % Heatere ¥%3H7 ¥etd

4) AY =93

o Waow HPste WAL Aval F& 2947 ol

veC_annow
w }——D«v—
"
A @ R v =
o & N v ) =
2| o2 N+ o2 /] o
43 © 3 o] Gae
Pyl o {2 0|5
) % S R ) o
Lo i & Nl R :
3 3 & N P b
a3 a3
P —lur ) 1.
an e
o o
PA T
ane
—He
Y s )
R s Z T
- —x
b2 20
\_‘; °i
! osc l 0
(SIS
Feroom e
'
2 w
2
$omo [ L e Y
frr] oAt o oa1 [T et
v A2 o oazty
. PAY 0 o1y .'.,J’
[ A4 0¢ pad[ T Smae
N LA Pas T 03 eas[ T Soas
oan 08 oag
a7 [ SPAT Mo 0a1[ T FSoar
- : HEY ool 15 {S000
R [ pSret w [ o1 T’Qn\
—i \ s om ) 82 o
8 A1 ' pa3|
b _/ 02 s r Hacser  oad B1-Sona
s By Gl == TS pestd Pas
a5 e ] opa[ 5 r—Seun
wio o5 e corf Tt Sear
12! " 1
" 00 vaa oco pco
ALl s e Jad 2
o2 2
R M g ] 2c3) z‘_ PO
s ~Spcs [ i Y ol
s sl saa B dasd [ PC3
i =
' 2 7
XEY SET
urs = =)
Tas4
2 * 220 Reset
I ras
Pt
uic
AJD—’Do'—Dwmu
e 240 main ey
g 3
L] [ L) I'N“
G o A o S

a9y 2-3 4 s
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E Ao dAE 29 2-39 wAH2ELS FEHA Z-80 one
board Al=o2A & Alag HAdE &3t Agd +
=& 44 HAG.942E XEV 6708 FF W2 Decoderg

AbgakA] @3 A A accessdts Aol FAHolt),

7t F4AHZA(CPU)

CPUE Z-802.2#4 2MHz clock(Z-809 #F&ol w=el 4MHz clock
AHE 7HE)S AHEE R led sM=Re e RAMI ROME AH&3
o ROM<& 0000H-7FFFH ¥ X712, RAM< 8000H-FFFFH ¥ x|
7HA g 29-E 89, /O maped /ORA & A&3te 719 B225
g Ag 5+ A

vt
k14 x
P e A0 g 40
" AT %
<] MAES 2 gy
—————_.. §1 3
st oo ]
By g T
Vfc 62l reron ar 1'_.../”
“ ] —
"t Y] way L3 - A—
<n n Y] S —
WA YTy Bam—
R2 wt ® PIEY - E—"
Tk l >—v— Nt A¥S ﬁ
natt Al
b W Ronat oy At {Toa
R4 (oo REBEY N A
kA 2 | susra o F %
relfe Y2 Busak w 4
i ]
3 ’ x 7] EAn—
‘ o A —
by B —
z [) or g
l osc | 200
ek
v
1
1 3
2
Tasy
vag
[
; > [
t
T8
e
)
:
1
THER

U
1
11
At)

148N

29 2-4. FIAHZAN &,
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Y. 7194 (Memory: RAM and ROM)

1Y 2-59 d2e WEYRE IJZ2H 27645 ROMoith. o] ROM
2 B8Kbyted] AHATHeol Adom 6264 RAMoIH. Z-80¢
address pin%! Al52 RAM3} ROME 7939 (0000 %] - ROM,
8000 %] - RAM) ¥ X9 Decoderg& Ab&3tz ¢¢7] @& Time

table’d 2 A7} Ao,

u2 U3
10 11 10 1
A0 00}y A0 00 y—/
e B N
A3 03 _TS_/ \—-6- A3 D3 —15—/
N_%ls  os| T K=l o
N P N AR
-3 N_23] 25
A10 27 A0
¥—.[23 A1 At
vee A12 a2
20 20
R3 A1D_¥ gEE /—}7}\1—25 %;
— 5 2ioe
4

2764 6264

Iy 2-5 W2gR =2

. 94%9 (Input/Output) ¥

a9 2-69 AEFHWO)F 3 2e FiH 820852 FAHEd ZZH

o 7#¥& A3 pineZ 34 8255(A)= 00H-03H 7HAl 8255(B)&
04H-06H7tA] A& =Ew Zzel 25 Ay FA AR
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8255(A)9] A, B porte €EAME 9 FAAMRd FFe2 AL
F} 2% AojRA £FHHE 7-segment 2 F Yoz wol §
ok YR portEL keydd, AAHX 2 T-segment €8 43539

AZRE relay 75 T 247 4E AL sPdo

us us

ol P9 Pao )3 PAD kol v a0} PAG)
] PAY PAT ot PAL PAY
02 PA2 PAZ 02 PA2 PAY
o PAY PAY 0y PA3 PA3
O PA4 PAL D4 PA4 PAL
05 PAS PAS 05 PAS PAS
D8 Paf PAg [+ PAS PAS
or PAY PAT o7 PAT PAT
Gy 7 pacji poo -7 peo il poo
Gy W PBY P81 Ll PR PBY
2 A P82 PG 20 A B! PB2|
At A P83 PBY At A3 P83 P83
s Reast RESET PB4 PBe 255 Rasat RESET £84 PB4!
A2 L2 PBS Pes 25 (8) TY P85 PaS
PBS [l PES PEY
(- pe7 (-4 pazy
PCO |y peo pco ud Peo
PCt PC1 PCt PCA
PC2 PC2 PC2 PC2|
PCI Pc3 PC3 PCY
PC4 PCA PC4 PCA4|
PCS £CS $CS PCS)
£C8 PCS £C8 7L
PCY PC? PCY POF

8255 {A) 8255(8)

a9 2-6. YEHWOF 3=

2}. Reset® 3=

1Y 2-89 Reset¥ 32+ Z-80%7 82558 %713} &7 S R
2 AQd g8t Agd xS Un ol AgAs st
Reset 291318 ¥e %718 €& 4 AUtk 9% Hdo| ex27]3% s}
2Az78 MEe ot s2ol reset SWol dZAH glol W

Zlgme SWe 22 715 ¢ 9 3=F U

..128_



3

7}.

RS D1

10K DIODE u7A - urs
! {>cz N {>o4—:>zso Reset
R6 |
20 -~ 741504 741504 :
CAPACITOR \
8255 Reset )

reset

(I st ure

A2 D——sbos—Dazss (®)CS

741504

Y 2-8. Reset? 3|2

ded IR
7-segment ¥ 312

3% 2-9% 7-segment¥-9] 32 & RAF Yo

gl BE AT Zo] A 2x9 A FAE YedE
PEL =Y 28 f2y REE IHE AHEE S Z 7-segment
2 #3380z FHEANA £ Y EAZ BA e doluy
g #Hsn don yrz dF = AP FA A FELS
BE &e AL Rulo] At 28E PHE Adsa o @
A 229 FAE A4 NP 9HFAE AZH Ao o EA
o BERY A4RE ANeEid dY FEALE <5 A9 AYFE o

g dAF Z2aY A2E T 10IFE WA AHEEHA

3]
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Y.

a2y 2-9. 7-segment 2=

7] dEH HEL

a2 2-109 71 AFF A, 7] 4HL HEF A dA
dyon 2 HeF FA AR Az ol e 7t &
U4 dZ=o] Ut o] 7] JFFE o F AGFA o] Fo] AN Z
zZtel Flel &t 164E dulAd R Zopy ZzaPPo=
A 3717 of - folstn.

olgl2e &Y = ZZte Jlo A 167 AEE 2EAHIFAME
R WA 82559 C portoll 39 4bit2 AAH Jdeog FAMHR
M= R NA 82559 B portell 39 4bitZ AZAH Ut
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LI
s7 A s uss
——t 10 3 2 18
~—3 O i o A0 ot a
————W D — s ] e
1 ey 2 2 o2 02 ¢
ver —4? l . R e S
——————d] (23 A o 93 Lot
—3d ; o D
[ g4 Y] 23 Sy
r—q’ 13 W
s8 3 s
[

oli’
;_
&
™
3
@
HE
3

a9 2-10. 7) 48 ¥ ==

o dge] #EI2

29 2-11€ Bego] FHH2ET o)k 2= APRY FAA
8255 C portel &3 @S] gtk ZAelN 0 ¥ 7 B2 4 7
Aol Eo] oW 74LS18E Fohl =YW ¥ 279 P ol
g 7534 8ok 249 deolot AuAGe] AR Yo o
Aaxgel sl 2Es HEel Sojste WY 23 FAA TPR
9 Yoz o7}

Zzte) AR WL Foel 4% 4YE goz AYE F A
JZz EAse) 1 4H ghol WX YEES sHAh
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JOLOR TR T iy { -G 1
ld ] ¢ Sum—
e i s
ADAY e AT O
- -
| summme L B
o A o
pry 1
ARAY B ABAY LT
- -
PR A e R
MRAT DPST AOLAY O
o -
SR !
I s TR
S R e : P A v
REAAT DT LAY Gt
- -
o dn g o A
BRAY O RENAS DRGT
<
I e
AT DT ""
-« s ]
U B e
WAT O
o
el
e g
KELATOMY
”
e R = ]
> :1" < - e
N ER
zoog
Txm—ﬂ

2y 2-11. o] FF 32z

4 % 99 =

2% 43R = DG (Hanyoung)oll A A #ojstn e 2% B
EEe 7h¢d DX9 DMWNER R4S Algdln &% dAAM2E
ANZFAM &3 FE £ A& PtIONR)E AE3AT. o] AEEY
o] AAPegE &% wet TPRA 4P+ AFFE =4 T

rr

F AR ole FHAA I A&tRA ste FH WA AHE

1E)TFAAR e 9FET FAF 271 40-11 TEL:(02)679-0941
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g F 7 dEd 23 A 2EUHE UBUEE APEE 3§
I 7-segmentZ 4T £3HT o]&do P =& YEHUWR
T olg 2% AERZ B 2xAoE st ARG ol:
YA 2P FRE T 1072 AEH A dT.
7o) ALgFd WEEHE ASICE WAS Q7] dEd o Uy
ol 7} 7hsstn A&F Wyolet ¢ AAT

5 FA 98 3y=

2A AR 4N 483 HZE A SAEH olE VAKDIHE
AN AL ALe AE ARD oFNE oY 74 A5e
232 9AY vesl FAY EAS 098 2AHE A5VE AS
e

29 Qe 2x9 T P AEHAT 04 2HES AL
oA ALgaE 08 24 HEL o gsdth o A
g 2g w Agol NFE o4 PAl(lkgol )7t &

A7t SR ol SRR @r] WPl AAY YHez 2L @
= 8718 4% A F 392 Az §78 29 ¥e ¥

ZA ok g

2= FAY dHeA F&3 2E =T AL AL x4
o] Azele B2 =} Ao Wty Az oMY &9
gol &g 2= FAGRE 2Pl 2l HEA FEsE AMF
Ao AR 28 AYEd Alzso

2 A&D ME& JTET AqdEF 36-2 &g U9 8% TEL:(02)780-4101
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A3 A 2Fs AAY 7F

1.2AF BA7Y 7%

7h 2= MR FA Myt g2 3G, F Heaters) =
B Aoy FA9 (¥ wlmes FRo] R F3H3r] g
FARAl ME 2 2713AF 71 dEe FFe] Ao

U, 25 AYFaxe SRAMAA 4L YHAF} key_in¥ ¢
Aol zolg vluwdd 4Y SEE FAT F UAEE 4. 47
oA HF AMolE AgsA @3 HAYE o] &3q 2zt ;S
AF A7l Aol Z dag 230 stEsz AF Aojrdg ¢
Asto,

o FA MHgRdMe AL 488 FA g 27 FEF F
T TFE e 49 AA Yol O e Adgdtq dF A
oF st FAl9 o= WP HFHor F FAJ ZoiAHW
2 MR AAFE AEE B AL F8 A do.

g 22 AMe A2 AT A Ha de A& AHEEAY o

Fol 43 23 2= ¥est TA Wdol g} g sze Wy
< T A € 28 ¥ £/ A%
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2. 48247k A& A& ON 37198 2

E A7AA AHgE AE9 54 wEd A Aoy HAE
7l Aol & 8718 AsAlAC k. 23X dod AL 27
A48 FAAE 7] WE B FAEAF ‘88880l vetyn
2L A @A 84

4718 A% 5% ALE A 8718 SAAAINE &7 A 7
AZF vdeivded 74 08 718 € 0¥& AT £& 8§79

Y3 A F8E @

3.3A72 A8 "o 9 &4

7 #4Ee 935 HF FAE AL @

AA 271 &S dFHk = S dY He= FEEHF F
A BARS 2F F2) o A9 At 49 Ay HES &
ol dEstn A uiE BES FE2R UrA &% FAd
HF FFEe 34498 F Ao 474 AAE] BE 2713 HF
&g vehuies FEAA4 4 453 de A7t 7
‘00elEgn AAAM vedd. JF F+EE 1Y ¢F U Y EL
2y HF ZH3e FAZ AgsHo ZAdEY. o AAVIE A
o FAZ HFFAL L&A A o 7R ASH FFHE sHA o

’

g, 193 #72 228 A,
Freel 4% ohatA PHoz A% U9 HES ¥ 4Y@
o et HAHY SHe sPdUe TERLEASGY LEAE
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Zlgez A% ZAHEL.

. R £58 A3 ¥4
2H &£ 8 ES ¥R A

< ¥4,

1

dix nasoz REs Ay 3

g AT g FYE 3= BF FA HAPAE AgsA &
2 2HS 3HE dFed AR ¥EL A9 REHG 3
7 94X AAAL £ gl 9A 232 ANE FF LARA

€S @9 o ¥ gA 53L& ASdc

oh, AAF AR vlet 91 dUger Axde v HUS
AS, 2 AR 2A AeRst 2elso o F 785
7bedtr] wiEe] Zr]e] FA AAE HEHA &3 2: 27F
BMES ¥y 2% HARE 2738 22N AR D(booting)S T

T AT

v xR e FAANASS E4 F2E snz FA 49¥L
A ¥n =9 RHAERY Y ¢ TF I F /& F

5 AAV MY e WyPer FAE w22 FAEY 53 AY
F Aot
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A 4d AsZ A7 Ao 229

2 Q70 AeY ZT2ade $3o2 AYsdth 2 Qe

2% Aoj%sl B Aoj¥rt ZAzel wEA ZZe)

ZZAMZ F

ZAateg F TR Z2ael 449 RedA FEAC

Heater &
Moter & A

Key in I

19 4-1 &% AR 5EX
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2.7 AojRe 8%

A AR 3EEE O

Key in
Key in ? > \E
@ % rlabe

ot
oy
H

a9 4-2 FA AN
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7t %AN dngF

2 Ad7oA Al8E Z-800lE HAld did HEolst A wWE
%9 AL sted BE oI A iy FHE JHA ¥
HE FZE TN TIAVFTE ALY F UATY o] WP A
At A= oW Az ALUE FEsA goh mets B A
T Agd zAF FACAAE AFHHA %ALS Ad A3
T %UF AYE LFo] date PEE ARHAY. F AW F

23%S AL stA® I¥ 433 o] 3o FHRY e M AL

0000
000d

29 4-3 % At Hd 2HE
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Asd 4 &

£ dFdAME Al 1A= AA, ARE £F FAZIE THA
A Ex AAMo o dde ex AF 2- 7%, FA AMd 4%
A FA A, 222 AFZAZIHNAN 228 4 2 x4, JE
Z, AAZFER AF 2A € 7YY £ Y= AF AAVE AR
3t ot

qdA FASG 2x& A3 At FEAA AFHeR NEE
stn AL e AT AAZE 4A AF A

22y @A AR FA FAVE AAE &7 FAY AZH &7 9
el 228 FAA o &R AMAN FAY FF AEH
o7 H2dd HPAHLZ Heater& FAAMNA AFHLZ 2% §7
€ 3e 71 e Frhad Fu 9% AAVE 4% + As A

ojtt.
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5.
1.7l o] 7)ol gt AA AxAY
2. A% AAY] =29 Y2E
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5 1.
AlojZlel A AA A2 A
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1.1

Aozl e ok #d

“-HHANAMAMM

A

(== 88nnm “ _n &Y.
. o - - -

ey g

1w
i

HEON AL ek

®

&

ARRL 1. Ao} 7] e ke #d

) SE e 2E 4E A

ol dAle) 2Eet RES £EE YehFe dERE Ao
N g% usom by F5Hel Zztel dwe vhebdin
SRS TAZAL-

AEFEH 229 d4FA AAFAE dedin dA &= £

offEe Aoj7lg AgdEd RE FES e 2oz W 9
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2.1 X Mol j

- 2717 4 -

FIR_PORT EQU 03H ; -=-- NO.1 8255 CONTROL REG
SEC_PORT EQU 07H ; ——-- NO.2 8255 CONTROL REG
MTEN EQU 8010H ; "I=& A% 109 ze
TEN EQU  8015H ; 943 109 #¢

MONE EQU 8020H ; "l=2® A 19 A

HEX_TEM EQU  8030H ;163 2%
KHEX_TEMEQU  8025H

KEY_TEN EQU 8035H ;7] 948 -> A9z
KEY_ONE EQU  8040H ;7] 98 -> 49 ¢¥
KEY_MS EQU 8045H ;7] 98 -> B¢ &&=
KEY_HOLDEQU 8050H ;7] 948 -> &=

_154_



KEY_GO EQU 8055H ; 71 98 -> A&

HEATER EQU 8060H ;71 948 -> 3¢ &4
KEY_TO EQU  8065H
MS_HE EQU  8075H

KEY_HEX EQU  8080H

ORG  0000H

JP START ; -==- START ADDRESS JUMP

JRER kR ROk Rk kR Rk ok Rk kR R kR kR Rk kR Rk Rk kR ok kR kok Rk kR ok

START: DI ; ---- START !! DISABLE INT
LD ASBH ; ==-- NO.1 AB,C PORT INPUT
OUT (FIR_PORT),A

LD A_80H ; ---- NO.2 AB,C PORT OUTPUT
OUT (SEC_PORT)A

LD SP,9000H ; ---= STACK POINT ==> 9000H
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EEAEFERREERRAFEREPREE R AR R AR ERE R LR LAXXLEEEE KL KX EEE SRS €S

INITAIL:.LD A,00H ; -—-- MEMORY INITAIL CONDITION
LD B,00H
LD C,00H

LD D,00H

LD (KEY_TEN)A
LD (KEY_ONE),A
LD (KEY_MS)A
LD (KEY_HOLD),A
LD (KEY_GO)A
LD (KEY_TO),A
LD (HEATER),A
LD (MS_HE)A

LD (KEY_HEX)A

yRkkkkkkkkkkkkkkkkkkkkhkkkkkk Rk bk k Rk kKRR REERRERRRR KR Kbk bk Rk kK k

COM: IN A,(00H) v Adezte wd
LD BA
CP OFFH
JP ZCOM
LD A,10000000B

AND B
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JP ZCOM

CALL TIMER

LD AB
CALL SEG_SEL
LD (MTEN),A

CALL CAL_TEN

COM2: IN A01H) ; dozte] #y

LD CA
CP OFFH
JP ZCOM2
LD A,10000000B
AND C
JP Z,COM2
CALL TIMER
LD AC

CALL SEG_SEL

LD (MONE)A

CALL CAL_ONE

COM3: IN A,(02H) s KEYY Y o
LD DA
LD A,0FOH y Yo € ud
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AND D
CP OFOH

JP ZFINISH

LD AOFH

AND D

CP 08H

JP ZXK_ONE

CP 0SH
JP ZK_TEN

CP O0AH

JP ZK_HOLD

CP 0BH

JP ZK_MS

CP OCH

JP ZK_GO

JP DIFF

FINISH: LD A/(KEY_TO)
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OUT (04H),A

LD A,(HEX_TEM)
OUT (06),A

LD A,00H

OUT (05H),A

IN A,(0ZH)
LD DA
LD AFH

AND D

CP O0CH
JP ZK_GO1

JP FINISH

DIFF: LD A(KEY_TEN)
LD BA

LD A,00H

SIN: ADD A QAH

DEC B

JP NZSIN

- 159 -



LD CA
LD A(KEY_ONE)
ADD AC

LD (KEY_HEX)A

LD A(HEX_TEM)

LD CA

LD A(KEY_HEX)
SUB C

LD CA

SUB A,03H
JP PHEA 4
LD AC
SUB A,06H
JP PHEA 3
LD AC
SUB A,03H
JP PHEA_ 2
LD AC
SUB A,0lH
JP PHEA_l
LD AC

SUB A,00H
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JP PHEA O

JP HEA_O

HEA_4 LD A,10H
LD (HEATER),A

JP MS_HEA

HEA_3: LD A20H
LD (HEATER)A

JP MS_HEA

HEA_2 LD A30H
LD (HEATER)A

JP MS_HEA

HEA_I: LD A,40H
LD (HEATER),A

JP MS_HEA

HEA_O: LD A,00000000B

LD (HEATER),A

JP MS_HEA
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K_ONE: LD A,(KEY_HOLD)
BIT 0,A

JP NZHOLD

LD A,(KEY_ONE)

INC A

CP 0AH

JP NZK_ONEl

LD A,00H
K_ONEl: AND OFH

LD (KEY_ONE),A

LD BA

LD A(KEY_TEN)

CALL ROLL

ADD AB

LD (KEY_TO)A

JP OUTPUT

K_TEN: LD A(KEY_HOLD)

BIT 0,A

JP NZHOLD

LD A,(KEY_TEN)

INC A

- 162 -



CP 0AH

JP NZK_ONE2

LD A,00H
K_ONE2: AND OFH

LD (KEY_TEN)A

CALL ROLL

LD BA

LD A(KEY_ONE)

ADD AB

LD (KEY_TO),A

JP OUTPUT

K_HOLD: LD A,(KEY_HOLD)

INC A

LD (KEY_HOLD)A

LD A,(KEY_HOLD)

BIT 0,A

JP NZHOLD

JP OUTPUT

HOLD: LD A(KEY_TO)

OUT (04H),A
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LD A,(HEX_TEM)

OUT (06),A

LD A00H
OUT (05H),A

JP COM

K_MS: LD A,(KEY_MS)
INC A
LD HA
LD AOFH
AND AH
LD (KEY_MS)A

JP MS_HEA

MS_HEA: LD A(KEY_MS)
CALL ROLL
LD HA
LD A,(HEATER)
ADD AH

LD (MS_HE)A



LD A(KEY_HOLD)
BIT 0,A

JP NZHOLD

JP OUTPUT

K_GOL: LD A,(KEY_GO)
INC A

LD (KEY_GO)A

K_GO: LD A,(KEY_GO)
INC A
LD (KEY_GO)A

JP OUTPUT

OUTPUT: LD A(KEY_TO)

OUT (04H),A

LD A(HEX_TEM)
OuT (06),A

LD A,(MS_HE)

OUT (05H),A

LD A(KEY_GO)
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i BIT OA
; JP ZBF_GO

JP COM

BF_GO: LD A,00H
OUT (05H),A
JP COM

ROLL: RLC A
RLC A
RLC A
RLC A

RET

CAL_TEN: LD A,(MTEN)
LD BA
LD A00H
MARK: ADD A 0AH
DEC B
JP NZMARK
LD (TEN),A

RET
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CAL_ONE: LD A/(TEN)

SEG_SEL:

LD B,A

LD A,(MONE)
ADD AB

LD (HEX_TEM)A

RET

CP 11000000B

JP ZCON_O

CP 11111000B
JP Z,CON_I
CP 11111001B

JP ZCON_I

CP 10100100B
JP Z,CON_2
CP 10100101B
JP ZCON_2

CP 10110000B
JP Z,CON_3
CP 10110001B

JP Z,CON_3
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CP 10011001B
JP ZCON_4
CP 10011000B

JP Z,CON_4

CP 10010010B
JP Z,CON_5
CP 10010011B

JP Z,CON_5

CP 10000010B
JP Z,CON_6
CP 10000011B

JP ZCON_6

CP 11011000B
JP Z,CON_7
CP 11011001B

JP Z,CON_7

CP 10000000B
JP Z,CON_8
CP 10000001B

JP Z,CON_8

-168_



CON_0:
RET
CON_IL:
RET
CON_2:
RET
CON_3:
RET
CON_4:
RET
CON_S:
RET
CON_S6:
RET
CON_T:
RET
CON_8:
RET

CON_S:

CP 10010000B

JP Z,CON_9

CP 10010001B

JP Z,CON_9

LD A,00H

LD AQIH

LD A,02H

LD A,03H

LD A,04H

LD A,05H

LD A,06H

LD A07H

LD A,08H

LD A,09H
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RET

TIMER:

]2

LD E,OFFH

LD D,0FFH
DEC D
JP NZ]J_2
DEC E
JP NZ,J_1
RET

END
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2.2 FA] Ao

FIR_PORT EQU

SEC_PORT EQU

MHUN
MTEN
MONE

MPON

MHUN_D
MTEN_D
MONE_D

MPON_D

03H
07H

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU

; —==- NO.1 8255 CONTROL REG
; -~-- NO.2 8255 CONTROL REG

8010H
8020H
8030H
8040H

8012H
8022H
8032H
8042H
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MHUN_TEN

MONE_PONEQU

MDIG_KEY EQU

KM_ONE]

KM_TEN1

KM_POSIT EQU
KM_REW
KM_CAP
KM_TOLl

KM_TO2

KM_ONEZ2

KM_TENZ2

KM_ONE

KM_TEN

KM_O1
KM_T1
KM_02

KM_T?2

EQU
8060H

8015H

EQU

EQU

8045H
EQU
EQU
EQU
EQU

EQU

EQU

EQU
EQU

EQU
EQU
EQU
EQU

8050H

8025H
8035H

8055H
8065H
8070H

8075H

8080H

8085H

8087H
8088H

8110H
8120H
8130H

8140H
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KM_TEON1EQU  8115H

KM_TEONZ2EQU  8125H

HEX_TEM EQU  8100H
PON_1 EQU  8150H
PON_2 EQU  8I51H
PON_3 EQU  8152H
PON_4 EQU  8153H
PON_5 EQU  81%4H
PON_6 EQU  8155H
PON_7 EQU  8I56H
PON_8 EQU  8157TH
RES_1 EQU  8I61H
RES_2 EQU  8162H
RES_3 EQU  8163H
RES_4 EQU  8164H
RES_5 EQU  8165H
RES_6 EQU  8l66H
C_1 EQU  8170H
C_2 EQU  8171H
C33 EQU  8172H
C4 EQU  8173H
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CS

C6

Cc1

C38

RESI1_1
RES1_2
RES1_3
RES1_4
RES1.5
RES1_6

RES2_1
RES2_2
RES2_3
RES2_4
RES2_5

RES2_6

RESD_1
RESD_2
RESD_3
RESD_4
RESD_5

RESD_6

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU
EQU
EQU
EQU

EQU

8174H
8175H
8176H

8177H

8181H
8182H
8183H
8184H
8185H

8186H

8191H
8192H
8193H
8194H
8195H

8196H

8201H
8202H
8203H
8204H
8205H

8206H
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MH EQU  8207H

MT EQU  8208H
MO EQU  8209H
MP EQU  820AH

HIDEN EQU  8178H

ORG  0000H

JP START - ; -—-- START ADDRESS JUMP

SR AR R KR o kKRR OR K AR R Rk Kok R KR Rk ok Kk KRR KR Rk Kk

S kR R ok ok ok ok ok ok ok ok sk ok ok kR R ok KKk Rk R ok ok ok ok Rk ko ok ok kR okokkkokokokok ok bk kokok ok

START: DI ; ---- START ! DISABLE

- 175 -



INT

LD A92H ; -—-- NO.1 AB,C PORT INPUT

OUT (FIR_PORT)A

LD AS80H ; ———- NO.2 AB,C PORT OUTPUT
OUT (SEC_PORT),A

LD SP,9000H ; -—-- STACK POINT ==> 9000H
;********************************t****************f************
sk kkkkkkkkkok kR kokkkokkkkkkkkkkkkkokk kR kR kk kR Rk kkkkokkdokk Rk kK ok k k
INITAIL'LD A,00H ; -——- MEMORY INITAIL CONDITION

LD B,00H
LD C,00H
LD D,00H

LD (KM_ONEI1),A
LD (KM_TEND,A
LD (KM_ONE2),A
LD (KM_TEN2),A
LD (KM_POSIT),A
LD (KM_REW),A

LD (KM_CAP)A
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LD (MHUN),A
LD (MTEN),A
LD (MONE) A

LD (MPON),A

LD (MHUN_D),A
LD (MTEN_D),A
LD (MONE_D) A

LD (MPON_D),A

LD (PON_1),A
LD (PON_2),A
LD (PON_3),A
LD (PON_4),A
LD (PON_5),A
LD (PON_6),A
LD (PON_7),A

LD (PON_8),A

LD (RES_D,A
LD (RES_2),A
LD (RES_3).A
LD (RES_4),A

LD (RES_5),A
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LD (RES_6),A

LD (RES1_1),A
LD (RES1_2),A
LD (RES1_3),A
LD (RES1_4),A
LD (RESI_5),A
LD (RES1_6),A

LD (RES2_1),A
LD (RES2_2),A
LD (RES2_3),A
LD (RES2_4),A
LD (RES2.5),A

LD (RES2_6),A

LD (RESD_1,A
LD (RESD_2),A
LD (RESD_3),A
LD (RESD_4),A
LD (RESD_5),A

LD (RESD_6),A

LD (C_.1D,A

LD (C_2),A
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LD (C3)A
LD (C_4HA
LD (C5,A
LD (C_6),A
LD (C.DA

LD (C_®.A

LD (HIDEN)A

33 3K o ok ok ok ok ok K ok ok 3K s e ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok sk ok sk kokok ok dkokok ok dkok ok ok ok ok ok sk ok k ok k ok ok ok ok ko

TRK KRR KR KKK KKK AR KR o K KK KR AR R R K ok ok ok R ROk KKk ok

INPUT: IN A,(00H)

LD B,A

IN A,(01H)
LD CA

LD (MDIG_KEY)A

LD A,10000000B
OR B

LD BA

CP 80H

JP ZKEY_IN
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LD A OFH
AND C
LD CA
CP 00H
JP ZKEY_IN

Jp COM1

(EERRRRRR AR R R R AR AR AR R AR RN R RS E R AR R KRR AR R AR R AR RN R R R R KA E

K222 222222222322 22 2222222222 add i id it i it el iddl sy

COM1: LD AC
CP 00000001B
JP ZHUN
CP 00000010B
JP ZTEN
CP 00000100B
JP ZONE
CP 00001000B
JP ZPON

JP KEY_IN

HUN: LD AB
CALL SEG_SEL
LD (MHUN)A

JP KEY_IN
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TEN: LD AB
CALL SEG_SEL
LD (MTEN)A
JP KEY_IN

ONE: LD AB
CALL SEG_SEL
LD (MONE)A
JP KEY_IN

PON: LD AB
CALL SEG_SEL
LD (MPON),A

JP KEY_IN
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KEY_IN: LD A,(MDIG_KEY)
LD CA
LD A0FOH

AND C

CP 80H

JP ZK_ONE

CP 90H
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JP ZK_TEN

CP 0AOH

JP ZK_POSIT

CP 0BOH

JP ZK_REW

CP 0COH

JP ZK_CAP

JP CONV

K_ONE: LD A,(KM_POSIT)
BIT 0,A
JP ZK_ONEl

JP K_ONE2

K_TEN: LD A,(KM_POSIT)
BIT 0,A
JP ZK_TENI1

JP K_TEN2

K_ONEl: LD A,(KM_ONEl)

INC A
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CP 0AH
JP NZ,O_TENI1
LD A,00H
O_TENl: LD (KM_ONEDL,A
CALL TIMER

JP CONV

K_TENI1: LD A,(KM_TENI)
INC A
CP 0AH
JP NZ,T_TENI
LD A,00H

T_TENL: LD (KM_TEN1)A
CALL TIMER

JP CONV

K_ONE2: LD A,(KM_ONE2)
INC A
CP 0AH
JP NZ,O_TEN2
LD A,00H

O_TEN2: LD (KM_ONE2)A
CALL TIMER

JP CONV
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K_TEN2: LD A,(KM_TEN2)
INC A
CP 0AH
JP NZ, T_TEN2
LD A,00H

T_TEN2: LD (KM_TEN2)A
CALL TIMER

JP CONV

K_POSIT:LD A,(KM_POSIT)
INC A
LD (KM_POSIT) A
CALL TIMER

JP CONV

K_REW: LD A(KM_REW)
INC A
LD (KM_REW)A
CALL TIMER

JP CONV

K_CAP: LD A,(KM_CAP)

INC A



LD (KM_CAP),A

LD A,(HIDEN)
CP 00H

JP Z,CONV
INC A

LD (HIDEN)A

CALL TIMER

JP CONV
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CONV: LD A,(MHUN)
CALL ROLL
LD EA
LD A,(MTEN)
ADD AE

LD (MHUN_TEN),A

LD A,(MONE)
CALL ROLL
LD EA

LD A,(MPON)

— 185 -



ADD AE
LD (MONE_PON),A

LD A,(KM_TENI)
CALL ROLL

LD EA

LD A,(KM_ONE1})
ADD AE

LD (KM_TO1,A

LD A(KM_TEN2)
CALL ROLL

LD EA

LD A(KM_ONE2)
ADD AE

LD (KM_TO2),A

JP OUTPUT

SRk ok Rk kb kb ok ok ok Rk kokok ko k ok dkk ok kR kR kkRkk ko ok kR R Rk ok
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OUTPUT: LD A/(KM_CAP)
BIT 0,A
JP NZ,TRANSI1
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LD A,(HIDEN)
BIT 0A

JP NZINPUT

LD A,(KM_POSIT)
BIT 0,A
JP Z,TO!

JP TO2

TOL: LD A,00H
OUT (04H),A

JP DIS

TOZ: LD A,00H
OUT (05H),A

JP DIS

DIS: LD A,(KM_TO1)
OUT (04H),A
LD A,(KM_TO2)
OUT (05H),A
LD A,(MONE_PON)
OUT (06H),A

LD A,00H
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TRANSI:

OUT (02H),A

JP INPUT

INC A

LD (HIDEN)A

LD A,(MTEN)
LD (PON_1),A
LD (PON_5),A

LD A,(MONE)
LD (PON_2),A

LD (PON_6),A

LD A,(MPON)
LD (PON_3),A

LD (PON_7),A

LD A,(MHUN)
LD (PON_4),A

LD (PON_8),A

LD A,(HIDEN)

LD A,(KM_ONEl)



LD (KM_ONE),A

LD A,(KM_TEN1)

LD (KM_TEN)A

CALL PONF_1

LD A(RES_D)

LD (RESI_D),A

LD A(RES_2)

LD (RES1_2),A

LD A,(RES_3)

LD (RES1_3),A

LD A(RES_4)

LD (RES1_4),A

LD A,(RES.5)

LD (RES1.5),A

TRANS2: LD A,(KM_ONE2)

LD (KM_ONE)A
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LD A,(KM_TEN2)
LD (KM_TEN),A

CALL PONF_1

LD A(RES_1)
LD (RES2_DA

LD A/(RES_2)
LD (RES2_2),A

LD A(RES_3)
LD (RES2_3),A

LD A,(RES_4)
LD (RES2_4),A

LD A/(RES_5)
LD (RES2.5),A

Rk bk kokokdokdkokkdokkok Rk kb kkok ok ko kb Aok Rk Rk Rk Rk kR Rk ok kK
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LLL: LD A,(HIDEN)
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BIT 0,A

JP ZINPUT
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CIBI: LD A,(RES2_4)

LD BA

LD A,(RES1_4)

SUB AB

LD BA

LD AFH

AND AB

CP 0AH

JP M,RE_1

SUB 06H

LD BA

LD AOFH
AND AB

LD BA

LD A,(RES2_3)
INC A

LD (RES2_3),A

LD AB
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RE_I: LD (RESD_4)A

CIBz: LD A,(RES2.3)

LD BA

LD A,(RES1.3)

SUB AB

LD BA

LD AOFH

AND AB

CP 0AH

JP M,RE_2

SUB 06H

LD BA

LD AOFH
AND AB

LD BA

LD A(RES2_2)
INC A

LD (RES2_2),A

LD AB

RE_2: LD (RESD_3),A
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CIB3: LD A,(RES2_2)

LD B,A

LD A/(RES1_2)

SUB AB

LD B,A

LD AOFH

AND AB

CP 0AH

JP MRE_3

SUB 06H

LD BA

LD AOFH
AND AB

LD BA

LD A,(RES2_1)
INC A

LD (RES2_1),A

LD AB

RE_3: LD (RESD_2),A

CIB4: LD A(RES2_1)
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LD BA

LD A(RESI_1)
SUB AB

LD BA

LD AOFH
AND AB

CP 0AH

JP MRE_ 4

SUB 06H
LD BA

LD A(OFH
AND AB

RE 4 LD (RESD_D,A

ik dokok ok ok ok ok ok ok kb kokdokdok kR ok k ok ok kok kR kok kR kR kR R Rk kR kk Rk ok ok kok kR
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DIFI: LD A/(RESD_4)
LD BA
LD A,(MHUN)
SUB AB
LD BA
LD A(OFH
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AND AB
CP 0AH

JP MDIL_I

SUB 06H

LD BA

LD AFH
AND AB

LD B,A

LD A,(RESD_3)
INC A

LD (RESD_3)A

LD AB

DI_I: BIT 0,A
JP ZDI_11
ADD A01H

DI_11: LD (MH),A

DIF2: LD A(RESD_3)
LD B,A
LD A,(MPON)
SUB AB
LD BA

LD A OFH
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AND AB
CP 0AH

JP M,DI_2

SUB 06H

LD B,A

LD AOFH
AND AB

LD BA

LD A,(RESD_2)
INC A

LD (RESD_2),A

LD AB

DI_2: LD (MP)A

DIF3: LD A(RESD_2)
LD BA
LD A,(MONE)
SUB AB
LD BA
LD AFH
AND AB

CP 0AH



JP M,DI_3

SUB 06H

LD BA

LD AOFH
AND AB

LD BA

LD A,(RESD_1)
INC A

LD (RESD_1),A

LD AB

DL3: LD (MO)A

DIF4: LD A(RESD_1)

LD BA

LD A(MTEN)

SUB AB

LD BA

LD AOFH

AND AB

CP 0AH

JP M,DI_4
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SUB 06H
LD BA
LD A(OFH

AND AB

DL 4 LD (MDA

Rk bk kkk bbb kbkbk kbR kbbb hkbkhbk Rk kb e b kb e kbR kR kk bRk K

;*****************t************#t***t*******************###****

INPUTI: CALL TIMERI

IN A,(00H)
LD BA

IN A (01H)
LD CA
LD (MDIG_KEY)A

LD A,10000000B
OR B
LD BA
CP 80H
JP ZDEF1
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LD AOFH
AND C
LD CA
CP 00H
JP ZDEF1

JP COMS

COMS: LD AC
CP 00000001B
JP ZHUNS
CP 00000010B
JP Z,TENS
CP 00000100B
JP ZONES
CP 00001000B
JP ZPONS

JP DEF1

HUNS: LD AB
CALL SEG_SEL
LD (MHUN_D),A
JP DEFI

TENS: LD AB

CALL SEG_SEL
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LD (MTEN_D),A
JP DEF1

ONES: LD AB
CALL SEG_SEL
LD (MONE_D)A
JP DEF1

PONS: LD AB
CALL SEG_SEL
LD (MPON_D)A
JP DEF1
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DEF1: LD A,(MT)
CALL ROLL
LD BA
LD A,(MO)
ADD AB
OUT (04H),A

LD A,(MP)
CALL ROLL
LD BA

LD A,(MH)
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ADD AB

OUT (05H),A

LD A,(MHUN_D)
LD BA

LD A,(MH)

CPB

JP NZINPUT1

LD A,(MPON_D)
LD BA

LD A,(MP)

CP B

JP NZINPUT1

LD A,(MONE_D)
LD BA

LD A,(MO)

CP B

JP NZINPUTI
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LD A(MTEN_D)
LD BA

LD A,(MT)

CP B

JP NZINPUTI1

LD A(OFFH

OUT (02H),A

JP ROP

SRR AR K o ko oo o K oK Aok o ok ook ok ok kR K R KR KK
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ROP: NOP
NOP
NOP
NOP

JP ROP
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ROLL:

RLC A

RLC A

RLC A

RET

RLC A
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TIMER:
L
]2

TIMERL:

J_11:

LD H,0FFH
LD L,0FFH
DEC L
JP NZ,]_2
DEC H
JP NZ,J_1
RET

LD H,0AAH

LD L,0AH
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J21 DEC L
JP NZ ] 21
DEC H
JP NZJ_11
RET

JEFEREEERRRRAARARRER SRR REERER I ER SRR RS R AR RR SRR AR R bRERkRE kKRR KKk
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PONF_1: LD A,00H
LD (RES_D,A
LD (RES_2),A
LD (RES_3),A
LD (RES_4),A
LD (RES_5),A

LD (RES_6),A

LD (C_.1,A
LD (C_2),A
LD (C_3),A
LD (C_4),A
LD (C_5),A
LD (C_6),A
LD (C.DA

LD (C8),A
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LD A,(KM_ONE)

LD BA

LD A,(PON_8)

LD CA

LD A,(RES_6)

LD DA

CALL TIMER

MAKII: LD AB

CP 00H

JP ZPONF_2

DEC B

LD AD

ADD AC

MAKI10: LD DA

CP 0AH

JP M\MAKI2

ADD A06H
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LD DA

LD A,(C_D)

INC A

LD (C_.1),A

JP MAKI12

MAKI12: LD AOFH

AND AD

LD DA

LD (RES_6),A

JP MAK11

3390 o ok o o o o ok o o ok ok ok ok ok o ok ok ok ok ok ok ok ok ok ok ok koK ok ok ok ok ok ok ok ok ok ok ok ok ko ok Kok ok ok kK

PONF_2: LD A,(KM_ONE)

LD BA

LD A,(PON_7)

LD CA

LD A/(RES_5)

LD DA
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MAK?21: LD AB
CP 00H
JP ZPONF_3

DEC B

LD AD
ADD AC

MAK?20: LD DA

CP 0AH

JP M,MAKZ2

ADD A,06H

LD DA

LD A(C.2)
INC A
LD (C_2),A

JP MAK22

MAK?22: LD AOFH
AND AD

LD DA
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LD (RES_5),A

JP MAKZ21

RIi2223222222 2222 22222223222t d it id sttt it il dld

PONF_3: LD A,(KM_ONE)

LD BA

LD A,(PON_6)

LD CA

LD A(RES_4)

LD DA
MAK3!: LD AB

CP 00H

JP ZPONF_4

DEC B

LD AD

ADD AC

MAK30: LD DA
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CP 0AH

JP M\MAK32

ADD A 06H

LD DA

LD A,(C_3)

INC A

LD (C_3),A

JP MAK32

MAK3z2: LD AOFH

AND AD

LD DA

LD (RES_4),A

JP MAK3I

yRERk R kR Rk kKRR kR kR kR kKRR R KRk kkk kR kR kk Rk Rk kkkkkkkkkkkkhkk*

PONF_4: LD A,(KM_ONE)

LD BA
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LD A,(PON_5)

LD CA

LD A,(RES_3)

LD DA
MAK4lL: LD AB

CP 00H

JP ZPONF_5

DEC B

LD AD
ADD AC

MAKA40: LD DA

CP OAH

JP M\MAK42

ADD A,06H

LD D,A

LD A/(C_4)

INC A
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LD (C_4),A

JP MAK42

MAK42: LD AOFH

AND AD

LD DA

LD (RES_3),A

JP MAKA41
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PONF_5: LD A,(KM_TEN)

LD BA

LD A,(PON_4)

LD CA

LD A,(RES.5)

LD DA

MAKSI: LD AB

CP 00H
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JP ZPONF_6
DEC B

LD AD
ADD AC

MAKS0: LD DA

CP CAH

JP MMAKS52

ADD A 06H

LD DA

LD A/(C.5)
INC A
LD (C5).A

JP MAKS52

MAKS52: LD A(OFH

AND AD

LD DA
LD (RES_5),A
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JP MAKS1
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PONF_6: LD A,(KM_TEN)

LD BA

LD A,(PON_3)

LD CA

LD A,(RES_4)

LD DA
MAKG®61: LD AB

CP 00H

JP ZPONF_7

DEC B

LD AD

ADD AC

MAKG60: LD DA

CP 0AH
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JP M,MAKE62

ADD A,06H

LD DA

LD A(C_6)

INC A

LD (C_6),A

JP MAKG62
MAK®62: LD AQOFH

AND AD

LD DA

LD (RES_4),A

JP MAKS61

;****************************************#*********************

PONF_7: LD A,(KM_TEN)

LD BA

LD A,(PON_2)
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LD CA

LD A,(RES_3)

LD DA

MAKT71: LD AB
CP 00H
JP ZPONF_8

DEC B

LD AD

ADD AC

MAKT0: LD DA

CP 0AH

JP M,MAK72

ADD A,06H

LD DA

LD A(C_D

INC A

LD (C_D,A

- 215 -



JP MAKT72

MAK72: LD AOFH
AND AD
LD DA

LD (RES_3),A

JP MAKT71
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PONF_8: LD A(KM_TEN)
LD BA

LD A(PON_D)
LD CA

LD A(RES_2)
LD DA

MAKS8I: LD AB
CP 00H
JP ZCARRY_1
DEC B
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LD AD

ADD AC

MAKS0: LD DA

CP 0AH

JP M,MAKS2

ADD A,06H

LD DA

LD A/C8)

INC A

LD (C_8),A

JP MAKS82

MAKS2: LD A(OFH

AND AD

LD DA

LD (RES_2),A

JP MAKS1

- 217 -



BRI 3222 222222222222 22 22222222 222222 22222222223 2232 2222222222l 2l

CARRY_1: LD A,(RES.5)
LD BA
LD A/(C.1)
ADD AB
CP 0AH

JP M,CARRY_11

ADD A 06H
LD CA

LD A(C_2)
INC A
LD (C_2)A
LD AC

CARRY_11: LD C,A
LD AOFH
AND AC
LD (RES_5),A

JP CARRY_2
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CARRY_2:

CARRY_2L:

CARRY_3:

LD A,(RES_4)
LD B,A

LD A(C_2)
ADD AB

CP 0AH

JP M,CARRY_21

ADD A,06H

LD CA

LD A,(C_3)
INC A
LD (C_3)A

LD AC

LD C,A

LD A0FH
AND AC

LD (RES_4),A

JP CARRY_3

LD A,(RES_3)
LD B,A

LD A(C_3)
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CARRY_31:

CARRY_4:

ADD AB
CP O0AH

JP M,CARRY_31

ADD A06H

LD CA

LD A,(C_4)
INC A
LD (C_4),A

LD AC

LD CA

LD AOFH
AND AC

LD (RES_3),A

JP CARRY_4

LD A/(RES_2)
LD B,A

LD A[(C_4)
ADD AB

CP 0AH

JP M,CARRY_41
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CARRY_4l:

CARRY_S:

ADD A, 06H

LD CA

LD A/(C_8)
INC A
LD (C_8)A

LD AC

LD CA

LD A, OFH
AND AC

LD (RES_2),A

JP CARRY_5

LD A/(RES_4)
LD BA

LD A,(C_5)
ADD AB

CP 0AH

JP M,CARRY_51

ADD A,06H

LD CA
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CARRY_51:

CARRY_6:

LD A(C_6)
INC A
LD (C_6),A
LD AC

LD CA

LD AOFH
AND AC

LD (RES_4),A

JP CARRY_6

LD A,(RES_3)
LD BA

LD A/(C_6)
ADD AB

CP 0AH

JP M,CARRY_61

ADD A 06H

LD CA

LD A/(C_7)

INC A
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CARRY_6I:

CARRY_T:

LD (C_T)A

LD AC

LD CA

LD AOFH
AND AC

LD (RES_3),A

JP CARRY_7

LD A,(RES_2)
LD BA

LD A,(C_7)
ADD AB

CP 0AH

JP M,CARRY_71

ADD A,06H

LD CA

LD A,(C_8)
INC A
LD (C_8),A

LD AC
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CARRY_71: LD CA
LD7AOFH™"
AND AC
LD (RES_2),A

JP CARRY 8

CARRY_ 8 LD A/(RES_l)
LD B,A
LD A,(C_8)
ADD AB
LD (RES_1),A

RET
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SEG_SEL: CP 10111111B

JP ZCON_0

CP 10000110B

JP ZCON_1

CP 11011011B

JP Z,CON_2
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CP 11011010B
JP ZCON_2

CP 11001111B
JP ZCON_3
CP 11001110B

JP ZCON_3

CP 11100110B
JP Z,CON_4
CP 11100111B

JP ZCON_4

CP 11101101B
JP ZCON_5
CP 11101100B

JP ZCON_5

CP 11111101B
JP ZCON_6
CP 11111100B

JP Z,CON_6

CP 10000111B

JP Z,CON_7
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CON_O:
RET
CON_I1:
RET
CON_2:
RET
CON_3:
RET

CON_4:

CP 10000110B
JP ZCON_7

CP 11111111B

JP ZCON_8

CP 11111110B

JP ZCON_8

CP 11101111B

JP Z,CON_S

CP 11101110B

JP Z,CON_S

LD A33H

RET

LD A 00H

LD A01H

LD A,02H

LD A,03H

LD A04H
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RET

CON_5: LD A05H
RET

CON_6: LD A,06H
RET

CON_T: LD A07H
RET

CON_8: LD A,08H
RET

CON_S: LD A,09H
RET

DA AR R KR KRR AR KRR KRR AR SRR KRR KR OR KRk kR AR KRk

END
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