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Designed of Temperature Controller Based on Phase-Locked Loop
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aé(phase detector) ﬁun11aaﬁuwaﬂnqmngﬁﬁt11%@13 UAIANALUAR L NALRAT (Phase
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0.1°C nﬂa1ﬁqmngﬁa1uqu
Abstract

A digitally temperature controller is developed base on a phase
-lock loop (PLL). Temperature under control is converted to frequency
form and then compared, in a phase detector, with the reference frequ-
ency which corresponds to the target temperature. The detected phase
drives the actuator.The frequency difference is also detected by a one
-chip microcomputer which changes the reference frequency according to
a proportinal-integral-derivative operation.A prototype controller ac-

hieved 0.1°C in the temperature control .
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4166
.825

288
7518
1675

. 4869

6658

.6617
4345
-947

1632

.0489

5727
7034
4132

.6741

4606
7484
5136

.735

3911
4625
9299
776

9833
5357
418
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TEMPERATURE(C
TEMPERATURE(C
TEMPERATURE(C
TEMPERATURE(C
TEMPERATURE(C
TEMPERATURE(C
TEMPERATURE(C
TEMPERATURE(C
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)
)
)
)
)
)
)
)
)
)
)
)
)
)
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64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110

RESISTANCE(OHM) =
RESISTANCE(OHM) =
RESISTANCE(OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
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RESISTANCE(OHM) =
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RESISTANCE (OHM) =
RESISTANCE(OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE (0OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE(OHM) =
RESISTANCE(OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =
RESISTANCE (OHM) =

228
221

213.

206

200.

193

187.
181.

176

170.
165.

160

155.

150

145,
141.
137.

133

129.
125.
121.

117

114,
111.
108.
104,
101.
.05133

99
96.
93.
90.
88
85.
83
81
79.

76.
74,
72.

70

69.
67.
65.

63

62.
60.
59.

.6155
.1146
3018
L9647
2912
.8702
6906
7422
.0152
5002
1883
.071

1403
.3882
8076
3915
1328
.0255
0632
2404
5512
.9903
5528
2337
0283
9323
9413

25843
55886
94915

.42586

98568

62545
.3422

1331

99536
92633
92346
.98441
10678
28835
52706
.82072
16739
56528
01248
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TEMPERATURE(C)= 111 RESISTANCE(OHM)= 57.50725
TEMPERATURE(C)= 112 RESISTANCE(OHM)= 56.04793
TEMPERATURE(C)= 113 RESISTANCE(OHM)= 54.63293
TEMPERATURE(C)= 114 RESISTANCE(OHM)= 53.26073
TEMPERATURE(C)= 115 RESISTANCE(OHM)= 51.92974
TEMPERATURE(C)= 116 RESISTANCE (OHM)= 50.63864
TEMPERATURE(C)= 117 RESISTANCE(OHM)= 49.38603
TEMPERATURE(C)= 118 RESISTANCE(OHM)= 48.17054
TEMPERATURE(C)= 119 RESISTANCE(OHM)= 46.99094
TEMPERATURE(C)= 120 RESISTANCE(OHM) = 45.84604
TEMPERATURE(C)= 121 RESISTANCE(OHM) = 44.73461
TEMPERATURE(C)= 122 RESISTANCE(OHM)= 43.65557
TEMPERATURE(C)="123 RESISTANCE(OHM)= 42.60779
TEMPERATURE(C)= 124 RESISTANCE(OHM)= 41.59024

TEMPERATURE(C)= 125 RESISTANCE(OHM)= 40.60195
TEMPERATURE(C)= 126 RESISTANCE(OHM)= 39.64191
TEMPERATURE(C)= 127 RESISTANCE(OHM)= 38.7092

< o & ’ “ar 4 [/ {a (d 4
17740 6.1 uﬂa\m1wé’uwun"wm'\qquugunummwmumunaﬁma‘ma’ma‘rmaan'lff



39

-

.8

\
.

RES&:{&NGE
P

@.2 gy

2@ ‘G 50 ae 12@ 120
59 1] 7o £=1"} 119

TEMPERATURE 27-117 C

4 : 9 ‘ ‘ 4
71N 6.2 uﬁaenszTznuwQqmuguuasaaﬁuﬁﬂunﬁunavLna1ﬁdtaav1uﬂ14qmagﬁn1§qnu



40

33

3.4

3.3 | /

n

3.1 /

FREQUENCY
(#iu)

209 ‘/]

28

20 40 60 & 100 120
30 50 70 90 11Q

TEMPERATURE { ¢}

<4 ow { ' e A <4 - ﬁ 4
"ﬂ.ln 6.3 ua'ﬂ‘!ﬂ')'\uauuuﬂ'fz“')1qu"quﬂUﬁ17”ﬂnaBnu"q'\ﬂfnﬂluaﬂuq‘“ﬂ;ﬂ“ URTIIUN



TEMPERATURE (C)

110

100 / ==

” /

. /

T

30 7

TIME(MINUTE)

4 4
zﬂn 6.4 uﬁaenwwduaﬂauﬂuaqnaq1zuutuaa§1un11n1uqu

41



TS

TEMPERATURE ( C)

< 4 ' 4
Iun 8.5 uﬁaqnwfnu?autﬁuunw1n1uqu2uuutua11a1u1u1uﬁuﬁeﬁnﬂqsaqn

1Y~

100

60 -

50 -

40

20

i i 1 H ' U
4 ! 6 ] 8 10 12
3 5 7 g 11
TIME(MINUTE)
—— PID CONTROL

+ ON-GFF CONTROL

42



43

4
unn 7 azﬂuan11naaav

4 4 oy o < ‘
awnnﬁ1n1ﬁd¥1¢tﬂvaqn1uauamunﬁn1§nann11tudaanau1aanaaaa1ﬁnnafﬁﬂta—
af 1Kn 7 25°C mavuidn UNIZON un i Fuiradin Aol £t naanuwawnﬁa;ﬁu

Lﬂaf(QQQTLUaauamnnutﬁunnwun )1~1utﬁutieLﬁuuwntnw11nw1nn1va1uﬁuua11uﬂwn

N 1 vnu a2 e
qaugﬁn1§1unwtﬂauqua§1ud1v 27.0°C 09 117.0°C iuagnu1¢11qatﬁutﬁa1n
» o~ v - v ﬁ v ] A » -~ r's
aanuuu11d1n7uunquduuaﬂ1wu1uL wi3atd L TEn919 2aMANAUAI WA UNUDANRI L Na T
‘ . g 4 4 2 4
O IT TR 1ﬁlﬁu1Rct3u1=n11qqmugﬁnua11un1uﬂ1¢qungﬁnaz1?ku URRANITANAS TS
¢ ¢ ¥ K| 3 'A% w &
qnn1ﬂ1taﬂuTﬁn1uquqan§ﬁiﬁgqu1nn11u Taan11aanuuuqaLﬁulﬁaw1uu1ﬁﬁ11u§uuuu
) dad -4 I's oo ﬁ » v ¥
TENTWAWANRANIMTALTULFaTURS QumaiiiA2 L Tui Rt Fuuaandn
N v
awnn11naaaeﬂ1uquqmugﬁ1ud1qnnwnuauuuanq1n1uqunwu1ﬁn11n1uquuuu PID
<

- do add o ' A + o ' ‘ ad .
amunu‘!u‘iammsmamnnunaq‘h‘!ut'nntm‘h nuaenmzasm\uzqumngumﬁm,m

- ¢ - . [ 84 - r'd )
aqvaﬂnaQa1n1ﬂ1wu19uuasuun1un11n1uqu uanauﬁua«aztnan1wutﬂa¢ngqqa 2°'Cnay
< 4 T
nae tnwgﬁn1qann (Steady state response)uanw1¥nw1avuquuuuﬂa-tﬂn(on—off)

4 , 2 ) ©
aztﬁan1wutﬂa1ngqqa 3°C uasqsunveiuaq1ﬂu1u§azx51§dnw1zaqnu51nn1u
<4 4 o o e & Y
ﬂmnﬁntﬁanu1un1191uau5anwan1Luauaﬁ(clock generator) TuA1ARITaTARaR
12MHZ tua1nnﬂ1a1uauuuawa1auaaaq unntnaﬂquwawuuwnaa1wun 3 uanﬂanwaavtna
¥ <4 4 4
nﬂ11¢nuaqLuaaaaﬁata7avqaa11un (Frequency counter)n11uaaotaaaa197ﬂuna1n
<4
n1auu11§nnu1m1u1ﬂ1un7u ERNS TR 12000500H_ AU iqtuanuvntﬂ1aqanwuaq
ﬁ1wun1ﬁnnﬂanwtuauaﬁuavLnaauna1unna11u1ua1nwoauaaaaL1a1 AN TRIRE
- - » - '4 4 - ﬁ deo ' ﬁ
M7 (D) aana1tnan11uaua1a1au13naunu1awngnanﬂﬂtﬂaauguagut RATUNE Ny
u ) “ Y . W . o v <4 v & ¢
(B9t Fuaaanduntt e niin n1n11nn19n1Luaﬁqwnm1ua1nunaanu11anwnuuuuauuaz
< - ﬂ o ﬁ ' o 3 ) -
nﬂatUauuqmuqut UATMANAIN LU L B IRRAREIUNIT R nIEnN1Tuyanauiuadl nanTy

(v ad 4 v, u < ' - R34 ™ d a4 d_ .
lﬁ&Tnuaaaq Qmﬂqunaa1ﬁﬂﬂﬁﬂﬂﬂd111ﬁt1aﬂt11n1ﬁtau unn«unnuagnULﬂTaeuﬂn1ﬂnﬁ

v 1 o - [
ATUAINURRRIAUINUATUY



44

UT‘IR']E“ kL |

Darold Wobschall.,1979, Circuit Design for Electronic

Instrumentation ,U.S.A.,McGraw-Hill.,Inc

Kenneth J. Ayala.,1991,The 8051 Microcontroller ,U.S.A,

¥West Publishing Co.,Inc

Carlos A. Smith.,Armando B. Corripio.,1985,PRINCIPLES AND

PRACTICE OF AUTOMATIC PROCESS CONTROL,Singapore,John Wiley

& Sons, Inc
S. Kaliyugavaradan,P. Sankaran,and V.G.K. Murti., A New

Compensation Scheme for Thermistors and its Implementation

for Response Linearization over a Wide Temperature Range

IEEE Tran. Instrum. Meas. VOL 42,PP 952-956,0ct.1993.



ANGAWLLIN A

-3 <y  as 2
- 3ﬂuﬁmeuﬂvaqaanqunﬂ1ﬂﬂnu

-y et -
—-— Qﬁﬂfl‘fm\ﬂqm“ﬂu

45



4
gu n.2 udaqzﬂn1a1utn1avﬁ1uqu

48




47

it 3 -~
1nn11aeguugu

1'

2.

3.

10.

11.

«( - v B v o ¥
nRAATUTUNTN RILATNINRY TS ?8078“7““18“7“!3&3

o L4 <4 <4 o
nﬂﬁaaulan 0 N4 9 A¥en 1 Larnnaas tludaeNanAd Luananiag

a vV W

- E 7 £ 7]
AR LWAITUAAHARNUNR n1a¢aq§mngu1un1unq 4 nﬁn1=uuasav1uag?un17

~ ™ v v ﬁ a ¥
auuqu tWasuAlR ft Lanadadual uqmnguln1uu

od o [ - Y o W
AATUTUATY AILAININAY TS 35“13“7““73”7”33“@

L

naa 47081 09 9 ﬂ1en 2 tannnn1"1uudawuanadtuananiu
ad ar L4 - T VI 1
NARBTUTUATY ATLAININAY TS n1=u1uwsau1unaga
o L d <4 4 a '
NAASAILAT O v 9 ATN 3 tannaaz dudaeuanad L uandnming

o d - v - Y o v
ARAATUTUNTY AILRANINAIY TS ﬁsnTSHTHﬁTENTUIEHa

o

NAAAAILAT 0 N9 9 n1on 4 Lannnaﬂ~1uudaouauacaanﬁuan

3 s
tilaRan1Tas L lAsudY TS 1nunaanaa:ua1x1unqamanuawnna 1-9 anaTy

Jll g Qﬁ . < w ﬂ
lﬂﬂﬁﬂﬂnWTﬂ@q&“QNl ULATITUIULAY ?”ﬂﬂ@ﬂﬂﬁﬂﬁ?ﬂﬂ 4 LuuLan 0 ﬂ?ﬂ

L] 8 ) )
1ul£uuu1ﬂ1un1uwssc1ut51§n13u1un77ﬂ1uqn

»
a1aa1enﬁ1ia§quﬁ

u y vd
Lﬁuaa¢n11aqqmugﬁ (TS) 170 112.5 °C

oad Y 4
naAd AnpeNUAAINA
PROGRAM(P) AILATRI TS IzATEWIL
v <
1 A1 TS IviMuLLuIAN 100.0
PROGRAM(P) @70a100.007% TS znTewiy
v <
1 AlY TS asxnutﬁutaa 110.0
PROGRAM(P) #71a1110.0 A4 TS 3znTzwiy
N Y] 4
2 AIUTSIE LNl T AR112.0

PROGRAM(P) ®71a1112.0874 TS nTswIu



48

o d - 4
HELE: ANBAUCNURANNA
» 3
5 A4 TS Azinuiduian 112.5
ENTER(E) T LTUINLE MY TS

£ 74
a 1

v w < - 4 & '
NIRBINTITNILLARET TS LWANIZAYGRT TS 1uy
PROGRAM(P) AILATAIM TS nTewiy

CLEAR(C) A1La1R 4 TS 3=y 000.0



AW IN

- & o o
uaaqqmauuaLawﬁznaqsna1ﬁatma1n1§

49



UNIZON's thermistor is sintered element of transition metal
oxide elements which are cobalt, manganese, nickel. copper, etc.

It is a sensitive resistor for temperature change with an exteremely
large negative temperature coefficient.

s PHYSICAL PROPERTIES
o The temperature characteristic of the thermistor is expressed by:

R =R, exp B (1/T - I/T,)

where R:  Resistance value of thermistor at temperature T{K].
R,: Resistance value of thermistor at temperature T, [K].
B: Constant determined by each thermistor
T, is a reference temperature, and usually represents 298.16(K}
(25°0).
e The temperature coetTicient of resistance is derived from (1) as follows.

a = (1/R) (dR/dT) = -B/T? 2)

It is a value dependent on temperature.
However. because of its inconvenience in practical use, it is generally
expressed by resistance R(2) and the constant B{K].

e From equadon (1), the R-T characteristic of temperature is expressed
by alinear line if the logarithm of 2 resistance value is on the vertical
axis and inverse number of absolute temperature is on horizontal axis.
The inclination of this linear line is determined by B.

From equation t1),

- In (R/R,)

VYT - 1/T,

As precision, B is not constant, because equation (1) is the theoretical
equation. It can be more practically expressed by:

However, as the value of F is a very small negative or positive constant,
B can be regarded as a constant except using for the design on
high precision thermometers. 3

o The temperature of thermistor is raised as the electric power is dissipated
and convented to heat.
Suppose the temperature of thermistor is t, [°C] when it dissipate the
electric power P{m\V] at an ambient temperature t, [°C]. and the
effect of radiation heat is insignificant small, the following relationship
exists among them.

P=C(t, ~t,) $)
ClmW/°C] is generally called the Thermal Dissipation Constant, and is
generally regarded as the amount of the electric power necessary for
raising the temperature of the thermistor by 1°C.

e lf the thermistor heated to t. is suddenly put into an ambient tempen-
ture ty, it is cooled or heated, and its temperature after S[sec] is
generally expressed by:

t2{t, =) exp(=S/rh+t, . ... (6)
r(sec] is generally called the Thermal Time Constant.
If S=r, equation (6) can be changed to:

rEa0632(t, = 1y)Fly ot e it e i e [©)]

Therefore, r is defined as the time requied to cool or heat the thermis-
tor by 63.2% of temperature difference between t, and t,.

R=AT Fexp(D/D ... ... ., (4)

DISC TYPE THERMISTOR . r )

¥

» FEATURES L o

o Small in size, and light in wzight. e Relatively uniform in qua.lxty. e '!

o High stability in practial use, e Available in a large variety of H M\
particularly for heat and humidity  product specifications. ’/
resistanse, e Large negative temperature

o Long-lived, practically semi- coefficient.
permanent. )

@ APPLICATIONS >

e For temperature compensation for vertical detlection yokes of
for transistor. wide angle Broun-tube in TV sets.

e For temperture compensation for ® For temperature detection and
measuring instruments and control for heating and cooling
various kinds of electric circuits.  equipments. U4

e For temperature compensation e Delay circuits for relays, etc.

__ J
¢ W RATING of STANDARD MODELS
Resistance  Max. Temp. Dissipation Dimension; Resistance  Max. "B Const,  Teme: Dissipation .Di'“,"ﬂ,h“
T R2 ! Allowable B Const. Coef. Conss. - T R25 Allowable ! ° Coef. Const. ) .
Tpes - uT | Current («) at55e T i st 5T Current e () at 250 T 7
0 mAl KR W D g @ (ma; AT A Max. Min.
TD 8-ADt3 13 84 Al -3 7 ] B 5 | TD 3-AlwD* ey n 3,1t -3 3.3 a ]
TD 8-At2 I 1) Ll —4.3 h 3 5 1 TD :’x-‘-\l.‘.nl)l KiY mn 3 -3 4.5 a2 ER -
TD 8-Ai . Tw i - 3, Ltnp -3.5 T R 3 | TD 5-C165D ¢ 630 140 RE- -1.3 [ ] 3 5 0
TD 8-Aoto ' n 40 3 1 —-3.5 h & 3 45 | TD S5-C2loby  Limm 1K A, B -3 L5 a Hh m
TD 8-ANSH g 50 k" 3000 ~45 h 4 3 B |TD 5-Cn3d/ L [HK e 3,80 -1.3 Ly .05 3 0=
TD' 4-Av60 . " 3 (O] -5 T 8 5 5 |TD s-copl, 20m EK 1 Lun —4.3 .3 3 03 0=
D 3-Amn W an 310 -3.5 H 4 3 15 [TD 5-C2BD g 250 L5K na 1L wer -1 L5 5 3 o0om
TD 8-ALI3 | & x LI =35 : B 5 B |TDSCm, tmn3A W Rwe =1y R T
TD 8-A25 2,30 6l 3,00 -4 7 8 A BT s-cmop s qwn FK 4 3, -3 (Y] 5 50
!' . TD 5-Cz00 » 5w 3K awe =11 L5 E B
3- ' b : |8 i5 2
T 5 A(mu)l o 'f' o * - o 110 secousd L hen bAK S -1 ] ;oL 0on
TD .--A(mD‘J/ w26l 3, 1o ~3.3 L3 I T TD 3-C310D « 100 ¢ {_0'0:49 1o —-tr w3 - 5 0w
a. ¥ 2 -5 LY a 3 M » .
T SAIND e 2w A 2R E By somin e e (Z8R) E e - S T S
- ) A s N .., )
™3 AllZUi & = 1w +5 b ? * - TD 5= ‘1{«)0; ool EK)I:‘ [IT] -7 L3 3 3 3
FeAilN - E 4 -y It - 3 . .
™ 5 AA:..D: 150 { b ed L A m 35 LS 3 : n TD 5-C410D ¥ Lo, o400 K N3 - =t v - T
T S-Al?.ODT May 176 [RER (1] ~4.5 45 [ | ,
T 5-Al2) S U] RAILY —-4.5 L 30000 M {TD 3-CHo i mnan fa(er)s. T Lwe - 3 44 H
TD 5-A125D | Ity (BT -5 Lo 5030w
TD 3-A127D 1 2% 152 3 Lo -3.3 .3 503 0m
TV S-AlnD uny Lin 4w -3 LN S S 2

Note: Tolerance of Resistance is £15% and Tolerance of B Constant is £ 7%

But in case of R,
Other ratings and’

=3082 or less, the former is 220% and the latter is = 10%.
specifications are available, we are waiting i~ your request.
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;DESCRIPTION

52

CONTROL TEMPARATURE BASED ON A PLL
PC-SB31
CROSS-32C

"8051.TBL"
" INTS“

;X% kxkxx* INTERNAL RAMu %k kxkxkxsetx

0000H

;***********USER AREA*X*xxkxkAhxkx% k%

32

;RxxX kXA X 2BUFFER AREA* %%k k& k%

;DISPLAY BUFFER (SEGMENT CODE)
;HEX BUFFER

;COUNTER KEY TOUCH
; STORGE KEY VALUE 1ST,2ND,3TH, 4TH

7 DIVISOR 00.XX
; DIVISOR XX.00

HEREONNNONNODNNDN - WP SN N - ®

10

XXX K% **XXMCS-51 INTERNAL REGISTER***kkxsx#x

; HARDWARE
;ASSEMBLER
CPU
HOF
ORG
DFS
DISBUF: DFS
HEXBUF: DFS
BITADD: DFS
TSBUF: DFS
TBUF : DFS
T: DFS
TS: DFS
COUNT: DFS
STOSK: DFS
FTF: DFS
PEND: DFS
FSF: DFS
TSN: DFS
EN: DES
DEN: DFS
DSEN: DFS
EO: DFS
DEO: DFS
DSEO: DFS
DF: DFS
SUM: DFS
LAST: DFS
EN: DFS
DB: DFS
DP: DFS
STACK: DFS
B: EQU
ACC: EQU
PSW: EQU
IP: EQU
P3: EQU
IE: EQU
P2: EQU
SBUF: EQU
SCON: EQU
Pl: EQU
TH1: EQU
THO : EQU
TL1: EQU

OFOH ;B REGISTER

OEOH ;ACCUMULATOR

ODOH ; PROGRAM STATUS WORD
0B8H ; INTERRUPT PRIORITY
OBOH ; PORT 3

OA8H ; INTERRUPT ENABLE
0AOH ;PORT 2

99H ; SEND BUFFER

98H ; SERIAL CONTROL

90H ;PORT 1

8DH ;TIMER 1 HIGH
8CH 3sTIMER O HIGH
8BH ;TIMER 1 LOW
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;TIMER O LOW

;TIMER MODE

; TIMER CONTROL

;POWER CONTROL REGISTER
;DATA POINTER HIGH
;DATA POINTER LOW

; STACK POINTER

;PORT O

BIT ADDRESSES**xxxkxx

; CARRY FLAG
;AUXILIARY-CARRY FLAG
;USER FLAG 0

;REGISTER SELECT MSB
;REGISTER SELECT LSB
;OVERFLOW FLAG

; PARITY FLAG

;PRIORITY SERIAL PORT
;PRIORITY TIMER 1
;PRIORITY EXTERNAL 1

; PRIORITY TIMER O

; PRIORITY EXTERNAL 0

; ENABLE ALL INTERRUPT
;ENABLE SERIAL INTERRUPT
yENABLE TIMER 1 INTERRUPT
;ENABLE EXTERNAL 1 INTERRUPT
;ENABLE TIMER O INTERRUPT
;ENABLE EXTERNAL O INTERRUPT
; SERIAL MODE 0

; SERIAL MODE 1

; SERTIAL MODE 2

; SERIAL RECEPTION ENABLE
;TRANSMITT BIT 8

;RECEIVE BIT 8

; TRANSMIT INTERRUPT FLAG
;RECEIVE INTERRUPT FLAG-
;TIMER 1 OVERFLOW FLAG
;TIMER 1 RUN CONTROL BIT
;TIMER O OVERFLOW FLAG
;TIMER O RUN CONTROL BIT
;EXT INTERR. 1 EDGE FLAG
;EXT INTERR. 1 TYPE FLAG
;EXT INTERR. O EDGE FLAG
;EXT INTERR. O TYPE FLAG

skkkkkkkkxk VARIABLE %% kkkkxkkkkthkkkx

TLO: EQU 8AH
TMOD : EQU 89H
TCON: EQU 88H
PCON: EQU 87H
DPH: EQU 83H
DPL: EQU 82H
SP: EQU 81H
PO: EQU 80H
;¥xx%xx*MCS~51 INTERNAL
cY: EQU OD7H
AC: EQU OD6H
FO: EQU ODS5H
RS1: EQU 0D4H
RSO: EQU OD3H
ov: EQU 0D2H
P: EQU 0DOH
PS: EQU OBCH
PT1: EQU 0BBH
PX1: EQU OBAH
PTO: EQU OB9H
PXO: EQU 0B8H
EA: EQU OAFH
ES: EQU 0ACH
ET1: EQU 0ABH
EX1: EQU 0AAH
ETO: EQU 0A9H
EXO0: EQU 0A8H
SMO: EQU 09FH
SM1: EQU 09EH
SM2: EQU 09DH
REN: EQU 09CH
TBS: EQU 09BH
RBS: EQU 09AH
TI: EQU 099H
RI: EQU 098H
TF1: EQU 08FH
TR1: EQU 08EH
TFO: EQU 08DH
TRO : EQU 08CH
IEL: EQU 08BH
IT1: EQU 08AH
IEO: EQU 089H
ITO: EQU 088H
CONA: EQU OEOEOH
CONB : EQU OEOE1H
CONC: EQU OEOE2H
CONP: EQU OEOE3H
MULFG:  EQU 66H
KR: EQU 12H
KI: EQU 08H
KD: EQU 0AH

;OUT SEGMENT
;DECODE DIGIT

; KEYBOARD INTERRUPT
; CONTROL PORT
;DPMUL-FIRST FLAG

i/////7777/77/7/MAIN PROGRAM///////7/717777777

e
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Kxsexxkkrxx INT MAIN *%sttxxtxsx

; INTERRUPT VECTOR ADDRESS JUMP

Tk khkxk

RES:
RES1:

RES4:

WAITI:

ORG
LIMP
LJIMP
DFB
DFB
LJIMP
DFB
DFB
LJIMP
DFB
DFB
LJIMP
DFB
DFB
LJIMP
DFB
DFB
LJIMP
DEB
DFB

MoV
MOV
DJINZ
DJINZ
MOV
MOV
MOV
MOVX
CLR
MOV
MOVX
MOV
MOV
MOV
INC
DJINZ
MOV
MOV
SETB
SETB"
SETB
LCALL
MOV
MOV
SETB
{0
LCALL
MOV
LCALL
MOV

0000H
RES ;RESET
KEY_T ;EXT-INT-0
OFFH,OFFH,OFFH
OFFH,OFFH

ENDROM ; TIMER/COUNT ©
OFFH,0FFH,OFFH :
OFFH,OFFH -
ENDROM ;EXT-INT-1
OFFH,OFFH,OFFH
OFFH,OFFH
ENDROM ; TIMER/COUNT 1
OFFH,OFFH,OFFH
OFFH,OFFH
ENDROM ; INTERRUPT RI&TI
OFFH,OFFH,OFFH
OFFH,O0FFH
ENDROM ; INTERRUPT TF2&EXF2
OFFH,OFFH,OFFH

OFFH,OFFH
RESET MAIN PROGRAM *Xkkxskxxktxx
R2,#40H ;POWER UP DELAY
R3,#00H
R3,$
R2,RES1
SP,#STACK ;///PARAMETER INTIALIZATION
A,#88H :SET CONSOLE
DPTR, #CONP
@DPTR, A .
A ;CLEAR SEGMENT
DPTR, #CONA
@DPTR,A
RO, #08H ;CLEAR INT-RAM
R2,#60H
@RO,#00
RO
R2,RES4
TMOD, #05H ;COUNTER 16 BIT
IE, #85H
PX0

PX1

1TO ;IN TCON

CLEAR
THO, #00H ;///MEASURE T
TLO,#00H
TRO
R2,#50
DTSEC iR2/10 SEC
R2,#06
DMSEC ;R2/1000 SEC
R2,#03



Cl:

C2:

C3:

C4:

C5:

C6:

C7:

C8:

C9o:

LCALL
CLR
MOV
MOV
LCALL
MOV
MOV
MOV
MOV
LCALL
MOV
ANL
MOV
MOV
ANL
MOV
MOV
MOVC
MOV
MOV
ANL
MOV
MOV
MOVC
MOV
MOV
ANL
MOV
MOV
MoVvcC
MOV
MOV
ANL
MOV
CJNE
MOV
CJNE
MOV
CJINE
MOV
CJNE
MOV
CJINE
MOV
CJINE
MoV
CJINE
MOV
CJNE
MoV
CJINE
MOV
CJNE

DMSEC

TRO
DPH,THO
DPL,TLO
HTOD
FTF+2,R1
FTF+1,R2
FTF,R3
DPTR,#0000H
DPADD
A,#11110000B
A,FTF
DPL,A
A,#OFH
A,FTF

R7,4A

A,#00
A,@A+DPTR
R6,A
A,#0FH
A,R6

T+3,4A
A,#01H
A,@A+DPTR
R6,4
A,#OFH
A,R6

T+2,4
A,#02H
A,@A+DPTR
R6,4A
A,#0FH
A,R6

T+1,A
R7,#00H,C1
T,#00H
R7,#01H,C2
T,#01H
R7,#02H,C3
T,#02H
R7,#03H,C4
T,¥03H
R7,#04H,C5
T,#04H
R7,#05H,Cé6
T,#05H

R7 ,#06H,C7
T,#06H
R7,#07H,C8
T,#07H
R7,#08H,C9

T,#08H

R7,#09H,$+6
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JCoV:

AGl:

AG2:

;**********SCAN

SCANS:

SCANS1:

MOV
MOV
CJNE
LCALL
LCALL
LCALL
LCALL
MOV
PUSH
LCALL
POP
DJINZ
MOV
PUSH
LCALL
POP
DJNZ
LJIMP

MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
LCALL
MOV
MOV
MOVX
MOV
MOV
MOVX
LCALL
MOV
MOV
MOVX
MOV
MOV
MOVX
LCALL
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
LCALL
MOV
MOV
MOVX
MOV
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T,#09H
A,COUNT

A, #04H,JCOV

FPID ;///CALL PID ALGORITHM & SET D
SQDATA

DTS_T

HTOS

R2, #30H

02

SCANS1

02

R2,AG1

R2,#10H

02

SCANS

02

R2,AG2

WAITI

SUB*************
A,DISBUF+7 ;DIGIT 7
DPTR, #CONA

@DPTR, A

A,#00H

DPTR, #CONC

@DPTR,A

R2,#11111111B

DDSEC

A,DISBUE+6 ;DIGIT 6
DPTR, #CONA

@DPTR, A

A,#01H

DPTR, #CONC f -
@DPTR, A

DDSEC

A,DISBUF+5 ;DIGIT 5
DPTR, #CONA

@DPTR, A

A,#02H

DPTR, #CONC

@DPTR, A

DDSEC

A,DISBUF+4 ;DIGIT 4
DPTR,#CONA

@DPTR, A

A,#03H

DPTR,#CONC

@DPTR, A

R2,#0FFH

DDSEC

A,DISBUF+3 ;DIGIT 3
DPTR, #CONA

@DPTR, A

A,#04H



MOV DPTR, #CONC

MOVX @DPTR, A

LCALL DDSEC

MOV A,DISBUF+2 ;DIGIT 2
MOV DPTR,#CONA

MOVX @DPTR, A

MOV A,#05H

MOV DPTR,#CONC

MOVX @DPTR,A

LCALL DDSEC

MoV A,DISBUF+1 ;DIGIT 1
MOV DPTR,#CONA

MOVX @DPTR,A

MOV A,#06H

MOV DPTR, #CONC

MOVX @DPTR, A

LCALL DDSEC

Mov A,DISBUF ;DIGIT O
MOV DPTR, #CONA
MOVX @DPTR,A .

MOV A,#07H

MOV DPTR,#CONC
MOVX @DPTR, A
LCALL DDSEC

RET
s X*xkXxkxT/P TS_T INTERRUPT#*%%*xx
KEY_T: MOV DPTR,#CONC

MOVX A,@DPTR
ANL A,#11110000B

CJINE A,#10100000B,A4 ;KEY PROGRAM ?
SIMP A3
A4: LJIMP oUT
A3: MOV R2,#10H yALTERNATIVE 7-SEGMENT
Al: PUSH 02
CALL SCANS
pPOP 02

DJNZ R2,A1
MOV R2,#30H

A2: PUSH 02
CALL SCANS1
POP 02
DJNZ R2,A2
AS5: MOV DPTR, #CONC
MOVX A,@DPTR
ANL A,#11110000B

CINE A,#10100000B, $+6 ;KEY(A) PROGRAM ?
LJIMP RELATI1

CJINE A,#10110000B,$+6 ;KEY(B) ENTER ?
LJMP ouT

CJNE A,#11000000B,C_UNT ;KEY(C) CLEAR ?
MOV COUNT, #0



C_UNT:

KO:

K1l:

K2:

K3:

K4:

K5:

Ké6:

K7:

MOV
MOV
MOV
MOV
MOV
MOV
MOVX
MOV
LJIMP

MOV
CJINE
LJIMP

CIJNE
INC
MOV
MOV
SIMP
CJIJNE
INC
MOV
MOV
SJIMP
CJNE
INC
MOV
MOV
SJMP
CJNE
INC
MOV
MOV
SJIMP
CJNE
INC
MOV
MOV
SJIMP
CJNE
INC
MOV
MOV
SJMP
CJNE
INC
MoV
MOV
SJIMP
CJNE
INC
MOV
MOV

TS+3,4#0
TS+2,4#0
TS+1,#0
TS,#0

A,#0
DPTR,#CONB
@DPTR, A
P1l,#0

ouT

R1,COUNT
R1,#04H,KO
RELAT1

A,#00H,K1
COUNT
RO,COUNT
STOSK,#00H
K1ST
A,#10H,K2
COUNT

RO, COUNT
STOSK,#01H
K1ST
A,#20H,K3
COUNT

RO, COUNT
STOSK,#02H
K1ST
A,#30H,K4
COUNT

RO, COUNT
STOSK,#03H
K1ST
A,#40H,K5
COUNT

RO, COUNT
STOSK, #04H
K1ST
A,#50H,Ké6
COUNT

RO, COUNT
STOSK,#05H
K1ST
A,#60H,K7
COUNT
RO,COUNT
STOSK, #06H
K1ST
A,#70H,K8
COUNT

RO, COUNT
STOSK,#07H

; COUNTER=4 ?

; CHECK KEY 0-9
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SJIMP K1ST

K8: CJNE A,#80H,K9
INC COUNT
MOV RO, COUNT

MOV STOSK, #08H
SJIMP K1ST

K9: CJNE A,#90H,RELAT1
INC COUNT
MOV RO, COUNT
MOV STOSK, #09H

K1ST: CJNE RO,#01,K2ND
MOV TS+3,STOSK ;TS 1ST TO TS+3
SJMP ouT

K2ND: CJNE RO,#02,K3TH
MOV TS+2,STOSK ;TS 2ND TO TS+2
SJMP ouT

K3TH: CJNE RO, #03,K4TH
MOV TS+1,STOSK ;TS 3TH TO TS+l
SJIMP ouT

K4TH: CJNE RO, #04,RELAT1
MOV TS, STOSK ;IS 4TH TO TS
SJMP ouT

RELAT1: LJMP A3

0uT: RETI

;XXX xxxx*%*GEQUENCY DATAX*%xkxkstsxx%
SQDATA: MOV A,TS+3

SWAP A

ADD A,TS+2

MOV TSBUF+1,4A

MOV A,TS+1

SWAP A

ADD A, TS

MOV TSBUF, A

MOV A,T+3

SWAP A

ADD A,T+2

MOV TBUF+1,A

MOV A,T+1

SWAP A

ADD A,T

MOV TBUF, A

RET
;RxkAxxx%x FLOWCHART PID SUB*%kkxx
FPID: MOV A,TS+3 ; CONVERT TS TO fs

RL A '

RL A

RL A

RL A

ADD A, TS+2

MOV TSN+1,A

MOV A,TS+1

RL A

RL A
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TS27:

T828:

TS29:

TS30:

TS31:

TS32:

RL

RL

ADD
MoV
MOV
ANL
MOV
MOV
ANL
MoV

LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV -
MoV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV

A

A

A,TS

TSN, A
A,#00001111B
A, TSN

PEND,A
A,#11110000B
A,TSN

TSN, A

DPTS
R2,#02H
R3,#70H
DPCOM
TS28
FSE+1,#30H
ESF,#00
POINT
DPTS
R2,#02H
R3,#80H
DPCOM
TS29
FSF+1,#30H
FSF,#10H
POINT
DPTS
R2,#02H
R3,#90H
DPCOM
TS30
FSF+1,#30H
FSF,#20H
POINT
DPTS
R2,#03H
R3,#0
DPCOM
TS31
FSF+1,#30H
FSF,#30H
POINT
DPTS
R2,#03H
R3,#10H
DPCOM
TS32
FSF+1,#30H
FSF,#40H
POINT
DPTS
R2,#03H

; XXX.X

; PEND=0X

;027.0-027.9
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TS33:

TS34:

TS35:

TS36:

T8§37:

TS38:

MOV
LCALL
JNZ
MOV
MoV
LCALL
LCALL
MoV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MoV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MoV
LCALL
JNZ
MoV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MoV

R3,#20H
DPCOM
TS33
FSF+1,#30H
FSF,#50H
POINT
DPTS
R2,#03H
R3,#30H
DPCOM
TS34
FSF+1,#30H
FSF,#60H
POINT
DPTS
R2,#03H
R3,#40H
DPCOM
TS35
FSF+1,#30H
FSF,#70H
POINT
DPTS
R2,#03H
R3,#50H
DPCOM
TS36
FSF+1,#30H
FSF,#80H
POINT
DPTS
R2,#03H
R3,#60H=
DPCOM
TS37
FSF+1,#30H
FSF,#90H
POINT
DPTS
R2,#03H
R3,#70H
DPCOM
TS38
FSF+1,#31H
FSF,#00H
POINT
DPTS
R2,#03H
R3,#80H
DPCOM
TS39
FSF+1,#31H
FSF,#10H
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TS39:

TS40:

TS41:

TS42:

TS43:

TS44:

TS45:

LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MoV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL

POINT

DPTS
R2,#03H
R3,#90H
DPCOM

TS40
FSF+1,#31H
FSF,#20H
POINT

DPTS
R2,#04H
R3,#0
DPCOM

TS41
FSF+1,#31H
FSF,#30H
POINT

DPTS
R2,#04H
R3,#10H
DPCOM

TS42
FSF+1,#31H
FSF,#40H
POINT

DPTS
R2,#04H
R3,#20H
DPCOM

TS43
FSF+1,#31H
FSF,#50H
POINT

DPTS
R2,#04H
R3,#30H
DPCOM

TS44
FSF+1,#31H
FSF,#60H
POINT

DPTS
R2,#04H
R3,#40H
DPCOM

TS45
FSF+1,#31H
FSF,#70H
POINT

DPTS
R2,#04H
R3,#50H
DPCOM
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TS46:

TS47:

TS48:

TS49:

TSSO:

TS51:

TSS52:

JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL

TS46
FSF+1,#31H
FSF,#80H
POINT

DPTS
R2,#04H
R3,#60H
DPCOM

TS47
FSF+1,#31H
FSF,#90H
POINT

DPTS
R2,#04H
R3,#70H
DPCOM

TS48
FSF+1,#32H
FSF,#0
POINT

DPTS
R2,#04H
R3,#80H
DPCOM

TS49 °
FSF+1,#32H
FSF,#10H
POINT

DPTS
R2,#04H
R3,#90H
DPCOM

TS50
FSF+1,#32H
FSF,#20H
POINT

DPTS
R2,#05H
R3,#00
DPCOM

TS51
FSF+1,#32H
FSF,#30H
POINT

DPTS
R2,#05H
R3,#10H
DPCOM

TS52
FSF+1,#32H
FSF,#40H
POINT

DPTS
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TS53:

TSS54:

TS55:

TS56:

TSS57:

TS58:

MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MoV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV

R2,#05H
R3,#20H
DPCOM

TS53
FSF+1,#32H
FSF,#50H
POINT

DPTS
R2,#05H
R3,#30H
DPCOM

TS54
FSF+1,#32H
FSF,#60H
POINT

DPTS
R2,#05H
R3,#40H
DPCOM

TS55
FSF+1,#32H
FSF,#70H
POINT

DPTS
R2,#05H
R3,#50H
DPCOM

TS56
FSF+1,#32H
ESF,#80H
POINT

DPTS
R2,#05H
R3,#60H
DPCOM

TS57
FSF+1,#32H
FSF,#90H
POINT

DPTS
R2,#05H
R3,#70H
bpPCoM

TS58
FSF+1,#33H
FSF,#0
POINT

DPTS
R2,#05H
R3,#80H
DPCOM

TS59
FSF+1,#33H
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TSS59:

TS60:

TS61:

TS62:

TS63:

MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL

FSF,#10H
POINT

DPTS
R2,#05H
R3,#90H
DPCOM

TS60
FSF+1,#33H
FSF,#20H
POINT

DPTS
R2,#06H
R3,#00
DPCOM

TS61
FSF+1,#33H
FSF,#30H
POINT

DPTS
R2,#06H
R3,#10H
DPCOM

TS62
FSF+1,#33H
FSF,#40H
POINT

DPTS
R2,#06H
R3,#20H
DPCOM

TS63
FSF+1,#33H
FSF,#50H
POINT

DPTS
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TS64:

T§65:

TS66:

TS67:

TS568:

TS69:

MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV

R2,#06H
R3, #30H
DPCOM

TS64
FSF+1,#33H
FSF,#60H
POINT

DPTS
R2,#06H
R3,#40H
DPCOM

TS65
FSF+1,#33H
FSF,#]0H
POINT

DPTS
R2,#06H
R3, #50H
DPCOM

TS66
FSE+1,#33H
FSF, #80H
POINT

DPTS
R2,#06H
R3, #60H
DPCOM

TS67
FSF+1,#33H
FSF, #90H
POINT

DPTS
R2,#06H
R3,#70H
DPCOM

TS68
FSF+1,#34H
FSF, #0
POINTy
DPTS.
R2,#06H
R3,#80H
DPCOM

TS69
FSE+1,#34H
FSF,#10H
POINT

DPTS
R2,#06H
R3,#90H
DPCOM

TS70
FSF+1,#34H
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TS70:

TS71:

TS72:

TS73:

TS74:

TS75:

TS76:

MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JN2Z
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MoV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV

FSF,#20H
POINT

DPTS
R2,#07H
R3,#0
DPCOM

TS71
FSF+1,#34H
FSF,#30H
POINT

DPTS
R2,#07H
R3,#10H
DPCOM

TS72
FSF+1,#34H
FSF,#40H
POINT

DPTS
R2,#07H
R3,#20H
DPCOM

TS73
FSF+1,#34H
FSF,#50H
POINT

DPTS
R2,#07H
R3, #30H
DPCOM

TS74
FSF+1,#34H
FSF,#60H
POINT

DPTS
R2,#07H
R3, #40H
DPCOM

TS75
FSF+1,#34H
FSF,#70H
POINT

DPTS
R2,#07H
R2,#50H
DPCOM

TS76
FSF+1,#34H
FSF,#80H
POINT

DPTS
R2,#07H
R3, #60H
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T877:

TS78:

TS79:

TS80:

TS81:

TS82:

LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MoV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL

DPCOM

TS77
FSF+1,#34H
FSF,#90H
POINT

DPTS
R2,#07H
R3,#70H
DPCOM

TS78
FSF+1,#35H
FSF,#0
POINT

DPTS
R2,#07H
R3,#80H
DPCOM

TS79
FSF+1,#35H
FSF,#10H
POINT

DPTS
R2,#07H
R3,#90H
DPCOM

TS80
FSF+1,#35H
FSF,#20H
POINT

DPTS
R2,#0S8H
R3,#00
DPCOM

TS81
FSF+1,#35H
FSF,#30H
POINT

DPTS
R2,#08H
R3,#10H
DPCOM

TS82
FSF+1,#35H
FSF,#40H
POINT

DPTS
R2,#08H
R3,#20H
DPCOM

TS83
FSF+1,#35H
FSF,#50H
POINT
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TS83:

TS84:

TS85:

TS86:

TS87:

TS88:

TS89:

LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MoV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ

DPTS
R2, #08H
R3, #30H
DPCOM

TS84
FSF+1,#35H
FSF, #60H
POINT

DPTS

R2, #08H
R3, #40H
DPCOM

TS85
FSF+1,#35H
FSF,#70H
POINT

DPTS
R2,#08H
R3,#50H
DPCOM

TS86

FSF+1,#35H

FSF,#80H
POINT

DPTS
R2,#08H
R3, #60H
DPCOM

TS87
FSF+1,#35H
FSF,#90H
POINT

DPTS
R2,#08H
R3,#70H
DPCOM

TS88
FSF+1,#36H
FSF,#0
POINT

DPTS

R2,#08H

R3,#80H
DPCOM
TS§89
FSF+1,#36H
FSF,#10H
POINT
DPTS
R2,#08H
R3,#90H
DPCOM
T5§90
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TS§590:

TS91:

' TS92:

TS93:

TS94:

IS95:

TS96:

MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JINZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOY
LCALL
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV
LCALL
LCALL
MOV

FSF+1,#36H
FSF,#20H
POINT

DPTS
R2,#09H
R3,#00
DPCOM

TS91
FSF+1,#36H
FSF,#30H
POINT

DPTS
R2,#09H
R3,#10H
DPCOM

T892
FSF+1,#36H
FSF,#40H
POINT

DPTS
R2,#09H
R3,#20H
DPCOM

TS93
FSF+1,#36H
FSF,#50H
POINT

DPTS
R2,#09H
R3,#30H
DPCOM

TS94
FSF+1,#36H
FSF,#60H
POINT

DPTS
R2,#09H
R3,#40H
DPCOM

TS95
FSF+1,#36H
FSF,#70H
POINT

DPTS
R2,#09H
R3,#50H
DPCOM

T596
FSF+1,#36H
FSF,#80H
POINT

DPTS
R2,#09H
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TS§97:

TS98:

TS99:

TS100:

TS101:

TS102:

MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MoV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MoV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV

R3,#60H
DPCOM

TS97
FSF+1,#36H
FSF,#90H
POINT

DPTS
R2,#09H
R3,#70H
DPCOM

TS98
FSF+1,#37H
FSF,#0
POINT

DPTS
R2,#09H
R3,#80H
DPCOM

TS99
FSF+1,#37H
FSF,#10H
POINT

DPTS
R2,#09H
R3,#90H
DPCOM
TS100
FSF+1,#37H
FSF,#20H
POINT

DPTS
R2,#10H
R3,#00H
DPCOM
TS101
FSF+1,#37H
FSF,#30H
POINT

DPTS
R2,#10H
R3,#10H
DPCOM
TS102
FSF+1,#37H
FSF,#40H
POINT

DPTS
R2,#10H
R3,#20H
DPCOM
TS103
FSF+1,#37H
FSF,#50H
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TS103:

TS104:

TS105:

TS106:

TS107:

TS108:

TS109:

LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MoV

LCALL-

LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL

POINT

DPTS
R2,#10H
R3,#30H
DPCOM
TS104
FSF+1,#37H
FSF,#60H
POINT

DPTS
R2,#10H
R3,#40H
DPCOM
TS105
FSE+1,#37H
FSF,#70H
POINT

DPTS
R2,#10H
R3,#50H
DPCOM
TS106
FSF+1,#37H
FSF,#80H
POINT

DPTS
R2,#10H
R3,#60H
DPCOM
TS107
FSF+1,#37H
FSF,#90H
POINT

DPTS
R2,#10H
R3,#70H
DPCOM
TS108
FSF+1,#38H
FSF,#00
POINT

DPTS
R2,#10H
R3,#80H
DPCOM
TS109
FSF+1,#38H
FSF,#10H
POINT

DPTS
R2,#10H
R3,#90H
DPCOM
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TS110:

TS111:

TSs112:

TS113:

TS114:

TS115:

TS116:

JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MoV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MoV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL

TS110
FSE+1,#38H
FSF, #20H
POINT

DPTS
R2,#11H
R3, #0
DPCOM
TS111
FSF+1,#38H
FSF,#30H
POINT

DPTS
R2,#11H
R3,#10H
DPCOY
TS112
ESF+1,#38H
ESF,#40H
POINT

DPTS
R2,#11H
R3,#20H
DPCOM
TS113
FSE+1,#38H
FSF,#50H
POINT

DPTS
R2,#11H
R3, #30H
DPCOM
TS114
FSE+1,#38H
FSF,#60H
POINT

DPTS
R2,#11H
R3, #40H
DPCON
TS115
FSE+1,#38H
FSF,#70H
POINT

DPTS
R2,#11H
R3, #50H
DPCOM
TS116
FSF+1,#38H
FSF, #80H
POINT

DPTS
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TS117:

TS118:

TS119:

TS120:

PID1:

MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MoV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MoV
MOV
LCALL
LCALL
MoV
MOV
LCALL
JNZ
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
LCALL

MoV
MoV
MoV
MOV
LCALL
MOV
MOV

Mov
MOV
LCALL
MOV
MOV

R2,#11H
R3,#60H
DPCOM
TS117
FSF+1,#38H
FSF,#90H
POINT

DPTS
R2,#11H
R3,#70H
DPCOM
TS118
FSF+1,#39H
FSF,#0
POINT

DPTS
R2,#11H
R3,#80H
DPCOM
TS119
FSF+1,#39H
FSF,#10H
POINT

DPTS
R2,#11H
R3,#90H
DPCOM
TS120
FSF+1,#39H
FSF,#20H
POINT

DPTS
R2,#12H
R3,4#0
DPCOM

PID1
FSF+1,#39H
FSF,#30H
POINT

DPH,FSF+1
DPL,FSF
R2,FTF+1
R3,FTF
DBSUB
EN+1,DPH
EN,DPL

R2,E0+1
R3,E0
DBSUB
DEN+1,DPH
DEN,DPL
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MOV
MOV
LCALL
MOV
MOV

MOV
MOV
MOV
MoV
LCALL
LCALL
MoV
MOV

MOV
MOV
MOV
MOV
LCALL
LCALL
MOV
MOV

MOV
MOV
MOV
MOV
LCALL

MOV
MOV
LCALL
MOV
MOV

MoV
MOV
LCALL
LCALL
MOV
MOV

MOV
MOV
MOV
MOV
MoV
MOV

MoV
MOV

R2,DEO+1
R3,DEO
DBSUB
DSEN+1,DPH
DSEN,DPL

DPH,DSEN+1
DPL,DSEN
R2,4#0
R3,#KD
DPDIV

HTOD
SUM+1,R2
SUM,R3

DPH,EN+1
DPL,EN
R2,#0
R3, #KI
DPDIV
HTOD
SUM+3,R2
SUM+2,R3

DPH,DEN+1
DPL,DEN
R2,SUM+3
R3,SUM+2
DBADD

R2,SUM+1
R3,SUM
DBADD
SUM+7,DPH
SUM+6,DPL

R2,4#0
R3, #KR
DPMUL
HTOD
DF+1,R2
DF,R3

EO,EN
EO+1,EN+1
DEO,DEN
DEO+1,DEN+1
DSEO,DSEN

DSEO+1,DSEN+1

DPH,FSF+1
DPL,FSF
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D27X:

D28X:

D29X:

D30X:

MOV
MoV
LCALL
MOV
MOV

MOV
ANL
MOV
MOV
ANL
MOV

LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MovVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MoV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL

R2,DF+1
R3,DF
DBADD
FN+1,DPH
FN,DPL

A,#00001111B
A,FN

LAST,A
A,#11110000B
A,FN

FN,A

IND
R2,#30H
R3,4#00
DPCOM
D28X
DPTR,#TB27
A,LAST
A,@A+DPTR
DB, A
DP,#36H
TXD

IND
R2,#30H
R3,#10H
DPCOM
D29X
DPTR,#TB28
A,LAST
A,®@A+DPTR
DB, A
DP,#36H
TXD

IND
R2,#30H
R3,#20H
DPCOM
D30X
DPTR,#TB29
A,LAST
A,8A+DPTR
DB,A
DP,#36H
TXD

IND
R2,#30H
R3,#30H
DPCOM
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D31X:

D32X:

D33X:

D34X:

JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
{0
MOV
MovC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
Movce
MOV
MoV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV

D31X
DPTR,#TB30
A,LAST
A,@A+DPTR
DB,A
DP,#36H
TXD

IND
R2,#30H
R3,#40H
DPCOM
D32X
DPTR,#TB31
A,LAST
A,@A+DPTR
DB, A
DP,#36H
TXD

IND
R2,#30H
R3,#50H
DPCOM
D33X
DPTR,#TB32
A,LAST
A,@A+DPTR
DB,A
DP,#36H
TXD

IND
R2,#30H
R3,#60H
DPCOM
D34X |
DPTR,#TB33
A,LAST
A,@A+DPTR
DB,A
DP,#35H
TXD

IND
R2,#30H
R3,#70H
DPCOM

D35X
DPTR,#TB34
A,LAST
A,@A+DPTR
DB,A
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D35X:

D36X:

D37X:

D38X:

D39X:

MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MoV
MOV -
LCALL
JNZ
MOV
MOV
MOoVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV

DP,#35H
TXD

IND
R2,#30H
R3,#80H
DPCOM
D36X
DPTR,#TB35
A,LAST
A,@A+DPTR
DB,A
DP,#35H
TXD

IND
R2,#30H
R3,#90H
DPCOM
D37X
DPTR,#TB36
A,LAST
A,@A+DPTR
DB,A
DP,#35H
TXD

IND
R2,#31H
R3,#0
DPCOM
D38X
DPTR,#TB37
A,LAST
A,@A+DPTR
DB,A
DP,#35H
TXD

IND
R2,#31H
R3,#10H
DPCGOM
D39X
DPTR,#TB38
A,LAST
A,@A+DPTR
DB,A
DP,#35H
TXD

IND
R2,#31H
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D40X:

D41X:

D42X:

D43X:

MOV
LCALL
JNZ
MOV
MOV
MovC
MOV
MOV
LCALL
RET .
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVG
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV

R3,#20H
DPCOM

D40X
DPTR,#TB39
A,LAST

A,@A+DPTR

DB,A
DP,#35H
TXD

IND
R2,#31H
R3,#30H
DPCOM
D41X
DPTR,#TB40
A,LAST
A,@A+DPTR
DB,A
DP,#35H
TXD

IND
R2,#31H
R3,#40H
DPCOM
D42X
DPTR,#TB41
A,LAST
A,@A+DPTR.
DB, A
DP,#35H
TXD

IND
R2,#31H
R3,#50H
DPCOM
D43X
DPTR, #TB42
A,LAST
A,@A+DPTR
DB,A
DP,#35H
TXD

IND
R2,#31H
R3,#60H
DPCOM

D44X
DPTR,#TB43
A,LAST
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D44X:

D45X:

D46X:

Da7Xx:

MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV

LCALL

JNZ
MOV
MOV
MoOvC
MOV
MoV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MoV
MOV
LCALL
RET

A,@A+DPTR
DB, A
DP,#34H
TXD

IND
R2,#31H
R3,#70H
DPCOM
D45X
DPTR, #TB44
A,LAST
A,@A+DPTR
DB,A
DP,#34H
TXD

IND
R2,#31H
R3,#80H
DPCOM
D46X
DPTR,#TB45
A,LAST
A,@A+DPTR
DB,A
DP,#34H
TXD

IND
R2,#31H
R3,#90H
DPCOM
D47X
DPTR, #TB46
A,LAST
A,@A+DPTR
DB, A

DP, #34H
TXD

IND
R2,#32H
R3,#0
DPCOM
D48X
DPTR,#TB47
A,LAST
A,®A+DPTR
DB, A
DP,#34H
TXD
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D48X:

D49X:

D50X:

D51X:

D52X:

LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MoV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MovC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ

IND
R2,#32H
R3,#10H
DPCOM
D49X
DPTR,#TB48
A,LAST
A,@A+DPTR
DB,A
DP,#34H
TXD

IND
R2,#32H
R3,#20H
DPCOM
D50X
DPTR, #TB49
A,LAST
A,@A+DPTR
DB,A
DP,#34H
TXD

IND
R2,#32H
R3,#30H
DPCOM
D51X
DPTR, #TB50
A,LAST
A,@A+DPTR
DB,A
DP,#34H
TXD

IND
R2,#32H
R3, #40H
DPCOM
D52X
DPTR,#TB51
A,LAST
A,@8A+DPTR
DB, A
DP,#34H
TXD

IND
R2,#32H
R3,#50H
DPCOM
D53X
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D53X:

D54X:

D55X:

D56X:

MOV
MOV
MovC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
Mov
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MoV
MOV

LCALL -

RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MoV
MOVC
MOV
MOV

DPTR, #TB52
A,LAST
A,@A+DPTR
DB, A
DP,#34H
TXD

IND
R2,#32H
R3,#60H
DPCOM
D54X
DPTR,#TB53
A,LAST
A,@A+DPTR
DB,A
DP,#33H
TXD

IND
R2,#32H
R3,#70H
DPCOM

- D55X

DPTR,#TBS54
A,LAST
A,®A+DPTR
DB,A
DP,#33H
TXD

IND
R2,#32H
R3,#80H
DPCOM
D56X
DPTR,#TBS55
A,LAST
A,@2A+DPTR
DB, A
DP,#33H
TXD

IND
R2,#32H
R3,#90H
DPCOM

D57X
DPTR,#TB56
A,LAST
A,@A+DPTR
DB,A
DP,#33H
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D57X:

D58X:

D59X:

D60X:

D61X:

LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MoV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MoveC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV

‘MOVC

MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV

TXD

IND
R2,#33H
R3,#0
DPCOM
D58X
DPTR,#TB57
A,LAST
A,@A+DPTR
DB,A
DP,#33H
TXD

IND
R2,#33H
R3,#10H
DPCOM
D59X
DPTR,#TB58
A,LAST
A,@A+DPTR
DB, A
DP,#33H
TXD

IND
R2,#33H
R3,#20H
DPCOM
D60X
DPTR,#TB59
A,LAST
A,@A+DPTR
DB, A
DP,#33H
TXD

IND
R2,#33H
R3,#30H
DPCOM
D61X
DPTR,#TB60
A,LAST
A,@A+DPTR
DB,A
DP,#33H
TXD

IND
R2,#33H
R3,#40H
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D62X:

D63X:

D64X:

D65X:

LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MoV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV -
MOV
LCALL
RET
LCALL
MoV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MoV
MOV
LCALL
JNZ
MOV
MOV
MOVC

DPCOM

D62X
DPTR,#TB61
A,LAST
A,®A+DPTR
DB,A
DP,#33H
TXD

IND
R2,#33H
R3,#50H
DPCOM

- D63X

DPTR,#TB62
A,LAST
A,@A+DPTR
DB,A
DP,#33H
TXD

IND
R2,#33H
R3,#60H
DPCOM
D64X
DPTR,#TB63
A,LAST
A,2A+DPTR
DB,A
DP,#33H
TXD

IND
R2,#33H
R3,#70H
DPCOM
D65X
DPTR,#TB64
A,LAST
A,@A+DPTR
DB,A
DP,#32H
TXD

IND
R2,#33H
R3,#80H
DPCOM

D66X -
DPTR,#TB65
A,LAST
A,@A+DPTR
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D66X:

D67X:

D68X:

D69X:

D70X:

MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV
MOV C
MOV
MOV
LCALL
RET
LCALL

DB,A
DP,#32H
TXD

IND
R2,#33H
R3,#90H
DPCOM
Dé67X
DPTR,#TB66
A,LAST
A,@A+DPTR
DB,A
DP,#32H
TXD

IND
R2,#34H
R3,#0
DPCOM
D68X
DPTR, #TB67
A,LAST
A,@A+DPTR
DB, A
DP,#32H
TXD

IND
R2,#34H
R3,#10H
DPCOM
D69X
DPTR,#TB68
A,LAST
A,@A+DPTR
DB,A
DP,#32H
TXD

IND
R2,#34H
R3,#20H
DPCOM
D70X
DPTR,#TB69
A,LAST
A,@A+DPTR
DB, A
DP,#32H
TXD

IND
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D71X:

D72X:

D73X:

D74X:

MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV.
LCALL
JNZ
MOV
MOV
MovcC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV

R2,#34H
R3,#30H
DPCOM

D71X
DPTR,#TB70
A,LAST
A,@A+DPTR
DB,A
DP,#32H
TXD

IND
R2,#34H
R3, #40H
DPCOM
D72X
DPTR,#TB71
A,LAST
A,@A+DPTR
DB, A
DP,#32H
TXD

IND
R2,#34H
R3,#50H
DPCOM
D73X
DPTR,#TB72
A,LAST
A,@A+DPTR
DB,A
DP,#32H
TXD

IND
R2,#34H
R3,#60H
DPCOM
D74X
DPTR,#TB73
A,LAST
A,@A+DPTR
DB, A
DP,#32H
TXD

IND
R2,#34H
R3,#70H
DPCOM

D75X
DPTR,#TB74
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D75X:

D76X:

D77X:

D78X:

MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MoV
MOV
MOovC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MoV
MOoVvC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOvC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MoV
LCALL

A,LAST
A,@A+DPTR
DB,A
DP,#32H.
TXD

IND
R2,#34H
R3,#80H
DPCOM
D76X
DPTR, #TB75
A,LAST
A,@A+DPTR
DB,A
DP,#31H
TXD

IND
R2,#34H
R3,#90H
DPCOM
D77X
DPTR,#TB76
A,LAST
A,@A+DPTR
DB, A
DP,#31H
TXD

IND
R2,#35H
R3,#0
DPCOM
D78X
DPTR,#TB77
A,LAST
A,@A+DPTR
DB,A
DP,#31H
TXD

IND
R2,#35H
R3,#10H
DPCOM
D79X
DPTR,#TB78
A,LAST
A,@A+DPTR
DB,A
DP,#31H
TXD
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D79X:

D80OX:

D81X:

D82X:

D83X:

RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MoV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL

IND
R2,#35H
R3,#20H
DPCOM
D80X
DPTR,#TB79
A,LAST
A,@A+DPTR
DB,A
DP,#31H
TXD

IND
R2,#35H
R3,#30H
DPCOM
D81X
DPTR,#TB8O
A,LAST
A,@A+DPTR
DB,A
DP,#31H
TXD

IND

R2,#35H

R3,4#40H
DPCOM
D82X

DPTR,#TB81

A,LAST
A,@A+DPTR
DB, A
DP,#31H
TXD

IND
R2,#35H
R3,#50H
DPCOM
D83X
DPTR, #TB82
A,LAST
A,@A+DPTR
DB,A
DP,#31H
TXD

IND
R2,#35H
R3,#60H
DPCOM
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D84X:

D85SX:

D86X:

D87X:

JNZ
MOV
MOV
MOoVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MovC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOovC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MoV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV

D84X
DPTR, #TB83
A,LAST
A,@A+DPTR
DB, A
DP,#31H
TXD

IND
R2,#35H
R3,#70H
DPCOM
D85X
DPTR, #TB84
A,LAST
A,@A+DPTR
DB,A
DP,#31H
TXD

IND
R2,#35H
R3,#80H
DPCOM

D86X

DPTR, #TIB85
A,LAST

A,@A+DPTR

DB, A
DP,#31H
TXD

IND
R2,#35H
R3,#90H
DPCOM
D87X
DPTR, #TB86
A,LAST
A,@A+DPTR
DB,A
DP,#31H
TXD

IND
R2,#36H
R3,#0
DPCOM
D88X

DPTR, #TB87
A,LAST
A,@A+DPTR
DB, A
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D88X:

D89X:

D90X:

D91X:

D92X:

MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MoV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV

DP,#30H
TXD

IND
R2,#36H
R3,#10H
DPCOM
D89X
DPTR,#TB88
A,LAST
A,2A+DPTR
DB,aA
DP,#30H
TXD

IND
R2,#36H
R3,#20H
DPCOM
D90X
DPTR,#TB89
A,LAST
A,@A+DPTR
DB,A
DP,#30H
TXD

IND
R2,#36H
R3,#30H
DPCOM
D91X
DPTR,#TB90
A,LAST
A,@A+DPTR
DB,A

DP, #30H
TXD

IND
R2,#36H
R3,#40H
DPCOM
D92X
DPTR, #TB91
A,LAST
A,@A+DPTR
DB, A
DP,#30H
TXD

IND
R2,#36H
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D93X:

D94X:

DI95X:

D96X:

MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JINZ
MOV
MOV
MovC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
INZ
MOV
MOV

R3,#50H
DPCOM

D93X
DPTR,#TB92
A,LAST
A,@A+DPTR
DB, A
DP,#30H
TXD

IND
R2,#36H
R3,#60H
DPCOM
D94X
DPTR,#TB93
A,LAST
A,@A+DPTR
DB,A
DP,#30H
TXD

IND
R2,#36H
R3,4#70H
DPCOM
D95X
DPTR,#TB94
A,LAST
A,@A+DPTR
DB, A
DP,#30H
TXD

IND
R2,#36H
R3,#80H
DPCOM
D96X
DPTR,#TB95
A,LAST
A,@A+DPTR
DB,A
DP,#30H
TXD

IND
R2,#36H
R3,#90H
DPCOM

D97X
DPTR,#TB96
A ,LAST
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D97X:

DI98X:

D99X:

D100X:

MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL

‘RET

LCALL
MOV

MoV

LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MoV
LCALL
RET

A,®A+DPTR
DB, A
DP,#30H
TXD

IND
R2,#37H
R3,#0
DPCOM
D9s8X
DPTR,#TB97
A,LAST
A,@A+DPTR
DB, A
DP,#30H
TXD

IND
R2,#37H
R3,4#10H
DPCOM
D99X
DPTR,#TB98
A,LAST
A,@A+DPTR
DB, A
DP,#30H
TXD

IND
R2,#37H
R3,#20H
DPCOM
D100X
DPTR,#TB99
A,LAST
A,@A+DPTR
DB,A
DP,#30H
TXD

IND
R2,#37H
R3,#30H
DPCOM

‘D101X

DPTR,#TB100
A,LAST
A,@A+DPTR
DB, A
DP,#29H

TXD
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D101X:

D102X:

D103X:

D104X:

D105X:

LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MovVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MoV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVvC
MoV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ

IND
R2,#37H
R3,#40H
DPCOM
D102X
DPTR,#TB101
A,LAST
A,@A+DPTR
DB,A
DP,#29H
TXD

IND
R2,#37H
R3,#50H
DPCOM
D103X
DPTR,#TB102
A,LAST
A,@A+DPTR
DB,A
DP,#29H
TXD

IND
R2,#37H
R3,#60H
DPCOM
D104X
DPTR,#TB103
A,LAST
A,@A+DPTR
DB, A
DP,#29H
TXD

IND
R2,#37H
R3,#70H
DPCOM
D105SX
DPTR,#TB104
A,LAST
A,@A+DPTR
DB,A
DP,#29H
TXD

IND
R2,#37H
R3,#80H
DPCOM
D106X
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D106X:

D107X:

D108X:

D109X:

MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOovVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MovcC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV

DPTR,#TB105
A,LAST
A,8A+DPTR
DB,A
DP,#29H

TXD

IND
R2,#37H
R3,#90H
DPCOM
D107X
DPTR,#TB106
A,LAST
A,@A+DPTR
DB,A

DP, #29H
TXD

IND
R2,#38H
R3,#0
DPCOM
D108X
DPTR,#TB107
A,LAST
A,@A+DPTR
DB, A

DB, #29H
TXD

IND
R2,#38H
R3,#10H
DPCOM
D109X
DPTR,#TB108
A,LAST
A,@A+DPTR
DB, A
DP,#29H
TXD

IND

R2,#38H
R3,#20H
DPCOM

D110X
DPTR,#TB109
A,LAST ‘
A,@A+DPTR
DB,A
DP,#29H
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D110X:

D111X:

D112X:

D113X:

D114X:

LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MovC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
Movc
MOV
MOV
LCALL
RET
LCALL
MOV
MOV

TXD

IND
R2,#38H
R3,#30H
DPCOM
D111X
DPTR,#TB110
A,LAST
A,@A+DPTR
DB, A
DP,#29H
TXD

IND
R2,#38H
R3,#40H
DPCOM
D112X
DPTR,#TB111
A,LAST
A,@A+DPTR
DB, A
DP,#29H
TXD

IND
R2,#38H
R3,#50H
DPCOM
D113X
DPTR,#TB112
A,LAST
A,@A+DPTR
DB,A
DP,#29H
TXD

IND

‘R2,#38H .

R3,#60H
DPCOM

D114X
DPTR,#TB113
A,LAST
A,@A+DPTR
DB, A
DP,#29H

TXD

IND
R2,#38H
R3,#70H
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D115X:

D116X:

D117X:

D118X:

LCALL
JNZ
MOV
MOV
MOVC
MoV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV

- MOVC

MOV
MoV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC
MOV
MOV
LCALL
RET
LCALL
MOV
MOV
LCALL
JNZ
MOV
MOV
MOVC

DPCOM

D115X
DPTR,#TB114
A,LAST
A,@2A+DPTR
DB,A
DP,#28H

TXD

IND
R2,#38H
R3,#80H
DPCOM
D116X
DPTR,#TB115
A,LAST
A,@A+DPTR
DB, A
DP,#28H
TXD

IND
R2,#38H
R3,#90H
DPCOM
D117X
DPTR,#TB116
A,LAST
A,@A+DPTR
DB, A
DP,#28H
TXD

IND
R2,#39H
R3,#0
DPCOM
D118X
DPTR,#TB117
A,LAST
A,@A+DPTR
DB,A
DP,#28H
TXD

IND

R2,#39H
R3,#10H
DPCOM

D119X
DPTR,#TB118
A,LAST
A,@A+DPTR
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MOV DB, A
MOV DP,#28H

LCALL TXD
RET
D119X: LCALL IND

MOV R2,4#39H

MOV R3,#20H
LCALL DPCOXM

JNZ D120X

MOV DPTR,#TB119
MOV A,LAST

MOVC A,@A+DPTR
MOV DB,A

MOV DP,#28H

LCALL TXD
RET
D120X: "LCALL IND
MOV R2,#39H
MOV R3,#30H
LCALL DPCOM
JNZ ER
MOV DPTR,#TB120
MOV A,LAST
MoVC A,®@A+DPTR
MOV DB,A
MOV DP,#28H
LCALL TXD
RET
ER: SJIMP $
SRKXKK KKK KA XKXTKDH AR XK R AKX A XK A X
TXD: MOV DPTR, #CONB
MOV A,DB
MOVX @DPTR, A
MOV P1,DP
. RET
SRS R EEE S WEEEE LTSS EEEE L
IND: MOV DPH,FN+1
MOV DPL,FN
RET
skxkxxxxxx%x] /P DPTR<--TSKx#*kxkxx
DPTS: MOV DPH,TSN+1
MOV DPL,TSN
RET
(XX kxR x XAk xXDTS_T SUB**xkkxkkxxx
DTS _T: MoV A,TSBUF+1
SWAP A
MOV HEXBUF+3,A
MOV A,TSBUF
SWAP A
MOV HEXBUF+2,A
MOV A,TBUF+1
SWAP A
MOV HEXBUF+1,A

97



;FSF=X0
; PEND=0X
;FSF=XX

; SUBB BCD ADJUST

;C=0,AC=0
;C=0,AC=1

;C=1,AC=0

;C=1,AC=1

MOV A,TBUF
SWAP A
MOV HEXBUF , A
RET
(hAKK KXk kX kX XPOINT SUBZXkitkkkskksk
POINT: MOV A,#00H
CJINE A,PEND, §+5
SJIMP POINTX
MOV A,#01H
CIJNE A,PEND, §+5
SJIMP POINTX
MOV A,#02H
CJNE A,PEND,$+5
SJIMP POINTX
MOV A,#03H
CJINE A,PEND, $+5
SJIMP POINTX
MOV A,#04H
CJINE A,PEND, §+5
SJMP POINTX
MOV A,#05H
CJNE A,PEND, $+5
SJIMP POINTX
MOV A,#06H
CJNE A,PEND, $+5
SJIMP POINTX
MOV A,#07H
CJNE A,PEND,$+5
SJMP POINTX
MOV A,{#08H
CJINE A,PEND,§+5
SIMP POINTX
MOV A,#09H
CJNE A,PEND,S$
POINTX: MOV A,ESF
ADD A,PEND
MOV FSF,A
RET
;A KKk x*kxxXGUBDA SUBX %%k kskckkxkk
SUBDA: JC SUBDA2
JB AC,SUBDALl
RET
SUBDAl: ADD A,#0FAH
CLR C
RET
SUBDA2: JB AC,SUBDAS3
ADD A,#0AOH
SETB c
RET
SUBDA3: ADD A,#9AH
SETB c
RET

ckXEKX XXX A XXCLEAR SUB# %k kxkexsuns
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CLEAR: MoV HEXBUF, #0
MOV HEXBUF+1,4#0
MOV HEXBUF+2, 40
MOV HEXBUF+3,#0
MOV RO,#DISBUF
MOV R2,#8

CLEARL: MoV @RO, #0

INC RO
DJNZ R2,CLEAR1
RET

;RXKKXK XX XX XDDSEC SUB* %%k ks % ks
;DELAY 1/1000 SECOND

;IN = R2
DDSEC: MOV R3,#01H ;1 MSEC LOOP
DDSEC1: NOP
NOP ‘
DJNZ . - R3,DDSEC1
DIJNZ  R2,DDSEC
RET
;k*****)’c***DMSEC SUB% %tttk x
; IN=R2
DMSEC: MOV R3,#230
DMSECL: NOP
NOP

DJINZ R3,DMSEC1
DINZ R2,DMSEC
RET
;***;’:*:’::’c***DTSEC SUB:’(*:‘::’(*)‘::‘:S{*:‘:*:‘:
;DELAY 1/10 SECOND
;IN = R2
DTSEC: MOV R3,#179
DTSEC1: MOV R4,0
DINZ R4,§
NOP
NOP
DJNZ  R3,DTSEC1
DINZ R2,DTSEC
RET

(REXXXAXKXXXKDSEC SUB ke kkkkdkhkx

;DELAY SECOND

; IN =R1
DSEC: MOV R2,#10
LCALL DTSEC
DJNZ R1,DSEC
RET
;**********DPDEC SUB***********
DPDEC: XCH A,DPL
JNC S+4
DEC DPH
DEC A
XCH A,DPL
RET

1 KXKKKKKXXXXXDPADD SUBX ke kkkkxkkx
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DPADD: MOV A,DPL
ADD A,R3
MOV DPL,A
MOV A,DPH
ADDC A,R2
MOV DPH, A
RET
skkXRxEkxXXDPGUB SUB%* ¥k xsekdxtsxx
DPSUB: CLR C
MOV A,DPL
SUBB A,R3
MOV DPL,A
MOV A,DPH
SUBB A,R2
MOV DPH, A
RET
sRRXK KX KX X XXDPMUL SUBRskscxsex stk xx
DPMUL: MOV R4, #0 ; CLEAR RESULT
MOV R5,#0
CLR MULFG
MOV R1,#16
DPMUL1: MOV A,R5 2
ADD A,R5
MOV R5,A
MOV A,R4
ADDC A,R4
MOV R4, A
JNC DPMUL2 ; NO CARRY
SETB MULEG ;OVER FLOW
DPMUL2: MOV A,R3
RLC A
MOV R3,A
MOV A,R2
RLC A
MOV R2,A
JNC DPMUL3
MOV A,R5 ;R4R5=R4R5+DPTR
ADD A,DPL
MOV R5,4A
MOV A,R4
ADDC A,DPH
MOV R4,A
JNC DPMUL3 ;NO CARRY
SETB MULFG ;OVER FLOW
DPMUL3: DJNZ R1,DPMUL1
MOV DPH,R4
MOV DPL,RS5
MOV C,MULFG ; LOAD MULFG CARRY
RET
skXXEXXKkXAkXXDPDIV SUB* s xxsexxxkx
DPDIV: CLR C
MOV R4, #0 ; CLEAR RESULT
MOV RS5,#0
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MOV R1,#16
DPDIV1: MOV A,DPL
RLC A
MOV DPL,A
MOV A,DPH
RLC A .
MOV DPH, A
MOV A,R5 ;%2 (WITH CARRY)
ADDC  A,RS
MOV RS, A
MOV A,R4
ADDC  A,R4
MOV R4, A
MOV A,R5 ;R4R5=R4R5-R2R3 (WITH CARRY)
SUBB  A,R3
MOV R5,4A
MOV A,R4
SUBB  A,R2
MOV R4, A
JNC DPDIV2
MOV A,R5 ;R4R5=R4R5+R2R3
ADD A,R3
MOV R5,4
MOV A, R4
ADDC ~ A,R2
MOV R4, A
DPDIV2: CPL c
DJNZ  R1,DPDIVI
MOV A,DPL ;%2 (WITH CARRY)
ADDC  A,DPL
MOV DPL,A
MOV A,DPH
ADDC  A,DPH
MOV DPH, A
MOV A,R4
ORL A,R5
JZ DPDIV3
SETB C :HAS REMAINDER->CARRY SET
RET .
DPDIV3: CLR c ;NO REMAINDER->CARRY CLEAR
RET
;*********kDPCOM SUB*********;’:**
DPCOM:  PUSH  DPL
CLR C
MOV A,DPL
SUBB  A,R3
MOV DPL,A
MOV A,DPH
SUBB  A,R2
ORL A,DPL
POP DPL
RET

sxkxxx%xxDBADD SUB*tx&skkkkkkkxk



 DBADD:

DBSUB:

MOV A,DPL

ADD A,R3

DA A

MoV DPL,A

MOV A,DPH

ADDC  A,R2

DA A

MOV DPH, A

RET
;***********DBSUB SUBx %t txkxkXxx

CLR c

MOV A,DPL

SUBB  A,R3

LCALL SUBDA :

MOV DPL,A

MOV A,DPH

SUBB  A,R2

LCALL SUBDA

MOV DPH, 4

RET

iXKkxkkxxx kXX JBEEP SUB# %% xXxkfkikx

skkkkkekxxxBAUDSX SUBfHXx xRk ki
JRxxxxxxHTOSX

HTOSX:

SEGTAB:

MOV
ANL
MOV
MOV
MOV
ADD
MOV
MOV
ADDC
MOV
CLR
MOVC
RET
DFB
DFB
DFB
DFB

QUB* %k kxx k%
A,R2

A,T#OFH

R2,A
DPTR,#SEGTAB
A,DPL

A,R2

DPL,A

A,DPH

A, #0

DPH,A

A

A,@A+DPTR

3FH,06H,5BH, 4FH
66H,6DH,7DH,07H
7FH,6FH,77H,7CH
39H,5ER,79H,71H

shxxkxxxxxxXHTOS SUB*Xxxkkkkkxksx

HTOS:

HTOSS:

MOV
MOV
LCALL
LCALL
LCALL
LCALL
RET
MOV
PUSH
SWAP
ANL

RO, #HEXBUF
R1,#DISBUF
HTOSS
HTOSS
HTOSS
HTOSS

A,@RO
ACC

A
A,#O0FH

;MARK SURE O-F

;TABLE

;DIGIT L
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MOV R2,A
LCALL HTOSX

MOV @R1,A

INC R1

POP ACC ;DIGIT R
ANL A,#0OFH

MOV R2,A

LCALL HTOSX
MOV @R1,A

INC R1

INC RO

RET
TkEXXXKXXKKKAXXYTOD SUBkkkkxxkskx
HTOD: CLR A

MOV R1,A

MOV R2,A

MOV R3,A

MOV R4,#16 ;SHIFT 16 BIT
HTOD1: MOV A,DPL

RLC A

MOV DPL,A

MOV A,DPH

RLC A

MOV DPH, A

MOV R5,#3 ;ADD DECIMAL

MOV RO, #3 - ;INDEX TO RS
HTOD2: MOV 4,@RO

ADDC A,ACC

DA A

MOV @R0,A

DEC RO

DINZ R5,HTOD2
DJINZ R4 ,HTOD1

RET
;*_******k*****DTOH SUB******R***
DTOH: MOV R&,#16
DTOHL1: MOV R5,#3 ;SHIFT & SUB
MOV RO, #1 ;INDEX TO R1
CLR o
DTOH2: MOV A,@RO
RRC A
PUSH PSW ;-[
JNB ACC.7,DTOHS3
CLR C
SUBB A,#30H
DTOH3: JNB ACC.3,DTOH4
CLR C
SUBB A,#03H
DTOH4: MOV @RO,A
INC RO
POP PSW ;-]

DJINZ R5,DTOH2
MOV A,DPH



RRC
MOV
MOV
RRC
MOV
DJNZ
RET

ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DEB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG

A

DPH,A
A,DPL

A

DPL,A
R4,DTOH1

2930H
OOH,02H,00H
2940H
O0H,02H,01H
2950H
O0H,02H,02H
2960H
OOH,02H,03H
2970H
OOH,02H,04H
2980H
O0H,02H,05H
2990H
OOH,02H,06H
3000H
OOH,02H,07H
3010H
OO0H,02H,08H
3020H
O0OH,02H,09H
3030H
OOH,03H,00H
3040H
OOH,03H,01H
3050H
OOH,03H,02H
3060H
OOH,03H,03H
3070H
OOH,03H, 04H
3080H
O0H,03H,05H
3090H
OOH,03H,06H
3100
OOH,03H,07H
3110H
OOH,03H,08H
3120H
OOH,03H,09H
3130H
00H,04H,00H
3140H
O0H,04H,01H
3150H
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DFB
ORG
DFB
ORG
DFB
ORG
DEB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DEFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB

OOH,04H,02H
3160H
O0H,04H,03H
3170H
O0H,04H,04H
3180H
OOH,04H,05H
3190H
O0OH,04H,06H
3200H
OOH,04H,07H
3210H
O0H,04H,08H
3220H
OOH,04H,09H
3230H
0O0OH,05H,00H
3240H
00H,05H,01H
32500
OOH,05H,02H
3260H
OOH,05H,03H
3270H
OOH,05H,04H
3280H
OOH,05H,05H
3290H
0O0OH,05H,06H
33000
OOH,05H,07H
3310H
OOH,O05H,08H
3320H
OOH,05H,09H
3330H
00CH,06H,00H
3340H
OOH,06H,01H
3350H
OCH,06H,02H
3360H
OOH,06H,03H
3370H
OOH,06H,04H
3380H
OOH,06H,05H
3390H
OOH,06H,06H
3400H
OOH,06H,07H
3410H
OO0H,06H,08H
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ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DF3B
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB

ORG

DFB
ORG
DEB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DEB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG

3420H
00H,06H, 09H
3430H
00H,07H,00H
3440H ‘
00H,07H,01LH
3450H
O0H,07H,02H
3460H
OOH,07H,03H
3470H
O0H,07H,04H
3480H
OOH,07H,05H
3490H
O0H,07H,06H
3500H
OOH,07H,07H
3510H

"O0H,07H,08H

3520H
OOH,07H,09H
3530H
OOH,08H,O00H
3540H
OOH,08H,01H
3550H
OOH,08H,02H
3560H
OOH,08H,03H
3570H
OOH,08H,04H
3580H
00H,O08H,05H
3590H
OOH,08H,06H
3600H
00OH,08H,07H
3610H
OOH,08H,08H
3620H
OOH,08H,09H
3630H
OOH,O%9H,00H
3640H
OOH,09H,01H
3650H
O0OH,09H,02H
3660H
OO0OH,09H,03H
3670H
OO0H,09H, 04H
3680H
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DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DEB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG

DFB -

ORG
DFB
ORG
DFB
ORG
DFB
ORG
DEB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB

OOH,09H,05H
3690H
OOH,09H,06H
3700H
OOH,09H,07H
3710H
00H,09H,08H
3720H
OOH,09H,09H
3730H
01H,00H,00H
3740H
O1H,00H,01H
3750H
01H,00H,02H
3760H
01H,00H,03H
3770H
01H,00H,04H
3780H
01H,00H,05H
3790H
O1H,00H,06H
3800H
O1H,00H,07H
3810H
01H,00H,O08H
3820H
01H,00H,09H
3830H
O1H,01H,O00H
3840H
01H,01H,01H
3850H
Ol1H,01H,02H
3860H
O1H,01H,03H
3870H
OlH,01H,04H
3880H
01H,01H,05H
3890H
O01H,01H,06H
3900H
Ol1H,01H,07H
3910H
O01H,01H,08H
3920H
O1H,01H,09H
3930H
01H,02H,00H

. 3940H

01H,02H4,01H
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TB27:
TB28:
TB29:
TB30:
TB31:
TB32:
TB33:
TB34:
TB35:
TB36:
TB37:
TB38:
TB39:
TB40:
TB41:
TB42:
TB43:
TB4 4 :
TB45:
TB46:
TB47:
TB48:
TB49:
TB50:
TBS1:

ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
ORG
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

3950H
O1H,02H,02H
3960H
O1H,02H,03H
3970H
O1H,02H,04H
3980H
01H,02H,05H

3990H

O1H,02H,06H

4000H

O1H,02H,07H

4010H

0O1H,02H,08H

4020H

O1H,02H,09H

4030H

01H,03H,00H

4040H

O1H,03H,01H

4050H

O1H,03H,02H

4060H

O1H,03H,03H

4070H

O1H,O03H,04H

4080H

0O1H,03H,05H
70H,69H,67H,66H,64H,63H,62H,61H,60H,60H
59H,57H,56H,55H,54H,53H,52H,51H,50H, 49H
47H,46H,45H,44H,43H,42H,41H,40H,39H,37H
36H,35H,34H,33H,32H,31H,30H,29H,27H,26H
25H,24H,23H,22H,21H,20H,19H,18H,17H,16H
144,13H,12H,11H,10H,09H,08H,07H,06H,05H
99H,99H,99H,99H,99H,98H,97H,96H,95H, 94H
93H,92H,91H,90H,89H,87H,86H,85H,84H,83H
82H,81H,80H,79H,78H,77H,76H,75H,74H,72H
71H,70H,69H,68H,67H,66H,65H,64H,63H,62H
61H,60H,59H,58H,57H,56H,55H,53H,52H,51H
5O0H,49H,48H,47H,46H,45H,44H,43H,42H,41H
40H,39H,38H,37H,36H,35H,34H,33H,31H,30H
29H,28H,27H,26H,25H,24H,23H,22H,21H,20H
19H,18H,17H,16H,15H,14H,13H,12H,11H,10H
O9H,08H,07H,06H,05H,04H,03H,02H,01H,00H
99H,98H,97H,95H,95H,93H,92H,91H,90H,89H
88H,87H,86H,85H,84H,834,82H,81H,80H,79H
78H4,77H,76H,75H,74H,73H,72H,71H,70H, 69H
68H,67H,66H,65H,64H,63H,62H,61H,60H,59H
58H,57H,56H,55H,54H,53H,52H,51H,50H, 49H
48H,47H,46H,45H,44H,43H,42H,41H, 40H,39H
38H,37H,36H,35H,34H,33H,32H,32H,31H,30H
29H,28H,27H,26H,25H,24H,23H4,22H,21H, 20H
19H,18H,17H,16H,15H,14H,13H,12H,11H, 10H

108



TB52:
TB53:
TB54:
TB55:
TBS56:
TB57:
TB58:
TB59:
TB60:
TB61:
TB62:
TB63:
TB64:
TB65:
TB66:
TB67:
TB68:
TB69:
TB70:
TB71:
TB72:
TB73:
TB74:
TB75:
TB76:
TB77:
TB78.:
TB79:
TB8O:
TB81:
TB82:
TB83:
TB84:
TB85:
TB86:
TB87:
TB8S8:
TB89:
TB9O:
TB91:
TB92:
TB93:
TBY94:
TB95:
TB96:
TB97:
TB98:
TB99:

TB100O:
TB10O1:
TB102:
TB103:
TB104:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DEB
DFB
DFB
DFB
DFB
DEFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

O9H,08H,07H,06H,05H,04H,03H,02H,01H,00H
99H,98H,98H,97H,96H,95H,94H,93H,92H,91H
90H,89H,88H,87H,86H,85H,84H,83H,82H,81H
80H,79H,78H,77H,76H,76H,75H,74H,73H,72H
71H,70H,69H,68H,67H,66H,65H,64H,63H, 62H
61H,60H,59H,59H,58H,57H,56H,55H,54H,53H
52H,51H,50H,49H,48H,47H,46H,45H,44H, 44H
43H,42H,41H,40H,39H,38H,37H,36H,35H, 34H
33H,32H,31H,31H,30H,29H,28H,27H,26H, 25H
24H,23H,22H,21H,20H,20H,19H,18H,17H, 16H
15H,14H,13H,12H,11H4,10H,09H,09H,08H,07H
O6H,05H,04H,03H,02H,01H,00H,00H,00H, 00H
97H,96H,95H,94H,93H,92H,91H,90H,89H,89H
88H,87H,86H,85H,84H,83H,82H,81H,80H,80H
79H,78H,77H,76H,75H,74H,73H,72H,72H,71H
70H,69H,68H,67H,66H,65H,64H,64H,63H,62H
61H,60H,59H,58H,57H,56H,56H,55H,54H,53H
52H,51H,50H,49H,49H,48H,47H,46H, 45H, 44H
43H,42H,41H,41H,40H,39H,38H,37H,36H,35H
35H,34H,33H,32H,31H,30H,29H,28H,28H,27H
26H,25H,24H,23H,22H,214,21H,20H,19H, 18H
17H,16H,15H,15H,14H,13H,12H,11H,10H,09H
O9H,08H,07H,06H,05H,04H,03H,03H,02H,01H
99H,99H,98H,97H,97H,96H,95H,94H,93H,92H
91H,91H,90H,89H,88H,87H,86H,86H,85H,84H
83H,82H,81H,80H,80H,79H,78H,77H,76H,75H
75H,74H,73H,72H,71H,70H,70H,69H,68H,67H
66H,65H,65H,64H,63H,62H,61H,60H,60H,59H
58H,57H,56H,55H,55H,54H,53H,52H,51H,50H
50H,49H,48H,47H,46H,45H,45H,44H,43H,42H
41H,41H,40H,39H,38H,37H,36H,36H,35H,34H
33H,32H,32H,31H,30H,29H,28H,27H,27H,26H
25H,24H,23H,23H,22H,21H,20H,19H,19H, 18H
17H,16H,15H,14H,14H,13H,12H,11H,10H, 10H
O9H,08H,07H,06H,05H,05H,04H,03H,02H,02H
99H,99H,99H,98H,98H,97H,96H,95H,94H, 94H
93H,92H,91H,90H,90H,89H,88H,87H,86H,86H
85H,84H,83H,82H,82H,81H,80H,79H,79H,78H
784,76H,75H,75H,74H,73H,72H,71H,71H,70H
69H,68H,67H,67H,66H,65H,64H,63H,63H,62H
61H,60H,60H,59H,58H,57H,57H,56H,55H,54H
53H,53H,52H,51H,50H,50H,49H,48H,47H, 46H
46H,45H,44H,43H,43H,42H,41H,40H,40H,39H
38H,37H,36H,36H,35H,34H,33H,33H,32H,31H
30H,30H,29H,28H,27H,26H,26H,25H,24H,23H
23H,22H,21H,20H,20H,19H,18H,17H,17H,16H
15H,14H,14H,13H,12H,11H,11H,10H,09H,08H
O8H,07H,06H,05H,05H,04H,03H,02H,02H,01H
99H,99H,99H,98H,97H,96H,96H,95H,94H,93H
93H,92H,91H,90H,90H,89H,88H,87H4,87H,86H
85H,84H,84H,83H,82H,81H,81H,80H,79H,78H

78H,77H,76H,75H,75H,74H,73H,73H,72H,71H

70H,70H,69H,68H,67H,67H,66H,65H,64H, 64H
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TB105:
TB106:
TB107:
TB108:
TB109:
TB110O:
TB11l1l:
TB112:
TB113:
TB1ll4:
TB115:
TB1l1l6:
TB117:
TB118:
TB119:
TB120:
TB121:

ENDROM:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

END

63H,62H,62H,61H,60H,59H,59H,58H,57H,56H
56H,SSH,54H,53H,53H,52H,51H,51H,50H,49H
48H,48H,47H,46H,46H,45H,44H,43H,43H,42H
41H,4OH,4OH,39H,38H,38H,37H,36H,35H,35H
34H,33H,33H,32H,31H,30H,30H,29H,28H,28H
27H,26H,25H,25H,24H,23H,23H,21H,21H,20H
20H,19H,18H,18H,17H,16H,15H,15H,14H,13H
13H,12H,llH,llH,lOH,O9H,08H,08H,O7H,06H
06H,OSH,O4H,O3H,OSH,OZH,OIH,OIH,OOH,OOH
99H,98H,97H,96H,96H,95H,94H,94H,93H,92H
92H,9rH,9OH,89H,89H,88H,87H,87H,86H,85H
85H,84H,83H,83H,82H,81H,80H,80H,79H,78H
78H,77H,76H,76H,75H,74H,74H,73H,73H,72H
71H,7OH,69H,69H,68H,67H,67H,66H,65H,65H
64H,63H,63H,62H,61H,60H;60H,59H,59H,58H
57H,56H,56H,55H,54H,54H,53H,53H,52H,51H
SOH,SOH,49H,48H,48H,47H,46H,46H,45H,44H
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