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DESIGNES OF FUZZY CONTROLLER FOR CONSTANT VOLTAGE POWER SUPPLIER CONTROL

CHOMPONG SUTARO
PICHET SAMORAPOOM
SOMPONG  SAPAPAMIGK

SAGEYA CHITTAWONG  ADVISOR
1995
ABSTRACT
In this thesis is study and application of fuzzy set and logic theory to struct.
Controller for constant voltage power supplier . The fuzzy logic controller has rule work
like human liguistic. It can be decision in process control system.

Fuzzy controller can used of busy control fuzzy unnecessary mathematic
model. Therefore this project has been tried to application fuzzy logic to switching power
supplier and show method_to find membership function and take it is designes.controfler.
We hope that the project will be of any used as a guidanec for advance studting or a

futher application for those interested in and desire to operate it later.
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Y d A - [ v Y
"N Input Msarldlunsmugudsannsanasuladldiilu 2 faudsmg nput deil  Ae
error WRY change error e laauduiussad
error = V(set.p) - V(1)
change error = V{t-1} - V(1)
Tat®  Visetp) A2 syduussAURFBaNIS
Vit A9 seiuusesiuid e id lum iy
Vi) Ae seduussdundnldiauminduniiesn
Tagansulimie input vivaasialiasdasituiudunewsasnng Fuzifistion Wiatlusy

o a D o o " At
299 Fuzzy Input Winan1sw3 suiaudasaudsnae Input fIY A151989L

error change efror Fuzzy Input
naAnd 0.5 unng1 0.6 5
0.4 0.4 4
0.3 0.3 3
0.2 0.2 2
0.1 0.1 1
0.0 0.0 0
0.1 0.1 -1
0.2 -0.2 -2
0.3 0.3 -3
0.4 0.4 -4
daand1 0.5 tiasndn 0.5 5
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d0l8A Fuzzy Input udamanansededuudadvinnuFeuieufunsaeudusundn
Tae% error WAY change error avldnsms ullusnIndeaiu Teluudasiaudsasil

4119 Label WINAU 5 Label T41szneaudng

LP  LARGE POSITIVE
SP SMALL POSITIVE
VA ZERO

SN SMALL NEGATIVE
LN LARGE POSITIVE

i i Aﬂy’ -~ U
- Rule evalution A2 n1sAIMIMAIEINAgRIsRaLANTeel]  TagardaAAdtduy
aundntessaulsnifainnisnfeudeudn  Fuzzy Input  Aunsavasamilugundndluda
AuamndIAtyIesnguaasng  neerdumaiingessnng  smallest sTwinesnus

Fuzzy Input Y14 2 AR error UAY change error AMNAANITALAN
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IF error change error output
1 LP HIGH
2 SP LP MIN
3 SP SP MID
4 SP Z MID
5 SP SN HIGH
6 SP LN HIGH
7 Z LP OFF
8 VA P OFF
9 4 ¥ OFF
10 QN SN MIN
11 A LN MID
12 SN LP OFF
13 SN Sp OFF
14 SN VA OFF
15 SN SN OFF
16 SN LN OFF
17 LN OFF
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) 3 dl . U d‘ ) d’ l]y . %4

AILANNINATY 1 ngEeRtsanhAtidaInngavsaauAnnglangutiainlgasinlduants
auANszuudaamald  A9ldiAn Ouput 189ngA1e MRl Output Hazlflunnseny
AuszuulaeEn1sATUIM WL Center of Craviy AMuniuadwiaanut TaeAnsasqadued
ddmfusia Center of Gravity AMauadndeanun lanAtgavqasudtdasdmiusaule
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(Output FaaauAN VFuansfadedieil

ms"NFi'l'iﬁquﬁdwﬁﬂm%’uﬁ’quﬂfﬁqmuqu

LABEL AaALAN
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MIN . 4
MID 6
HIGH 8
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UAIANNSA N IAINASAI AN Rule Evalution WATHANISUAAT Center of Gravity

Wi @101 T HUAI9I9T89 Fuzzy Output AIMFUAA error WA change error freldsiats

AT 9UAAY Fuzzy Output ¥a9AIAIUANTRAT error WaT change error A4 7]

ch_e
error | -6 4 -3 -2 1 0 1 2 3 4 5
1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1 1

-3 1 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1 1
X 3 |8 = peliihisd sy Wo, LUl o T 1,
0 6 6 5 4 2.8 1 1 1 1 1 L1

.
1 7.2 7.2 6.8 6.4 5.1 4 3.8 4 3.4 2.8 28
2 8 8 8 8 72 6 8 6 5 4 4
3 8 8 8 8 76 7 7 7 6.5 6 6
4 8 8 8 8 8 8 8 8 8 8 8
5 8 8 8 8 8 8 8 8 8 8 8
UNIEIUG ch_e = change error
- ANRLNANPATUINY

AUNFA WA error = -3 URT ch_e = -3 FANSIWA LN = 0.5 SN = 05 liiiansldingau 4

.l
nefAms

1.

2
3.

.error = LN ,ch_ = SN

error = SN ,¢ch_ = LN

. error = SN ,ch_ = SN

,output = off (A1

q
H

AAULtia
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A1 FUZZY OUTPUT #1189 = [ (( 0.5x1 )+( 0.5x1) ) /2 J+[ { { 0.5x1 1+{ 0.5x1 ) ) / 2]
= 1
. 3 1 L3 [l g t = o
AR dae LA Fuzzy Output iNAUENNAI184 error LAY ch_e fiazldfamn9

Muasdlidefu

wANA1ANNIe Defuzzification udafiaslfnadnsaasnsAatuaniluglens Fuzy
Output TANYEY Fuzzy Output e lianusninldidlunsauauad ndtednnanalélay
& v . ' all . a’ ilu :’z o [ 3
A8 QesatiNntituTuaunishasinn1sul daeuliRaeee Fuzzy Output duanasatinlu 14
TunrzacuANad nddeinnats1d §938n1eiAeiinAd Fuzzy Output T suieufumnens
Output (@l uaLUAIIAGLAUALAISUIAI18Y Fuzzy Input ) LREMIAANUENITRINIUT RN

ATLAN

AT NANNANNUTTENIN Fuzzy Output AURDTUENISHNINTBIRIAILAN

Fuzzy Qutput ADTULTEN - N
RAALAN
0-25 OFF
26-45 LOW
46-8 HIGH

Saldvinnnswlaaudn Fuzzy Output Waatusnsinenueesiacurufaufesudafiadld

ANTULANMINNTUTRIARALANT emor UWAY change error AN ATl
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AT NUHAY ﬂnﬂux'nmﬁdmuqu A" error WAL change error f19 ]

ch_e
J -5 4 3 2 1 0 1 2 3 4 5
| error
5 0 0 0 0 0 0 0 O 0 0 0
-4 0 0 0 O o) 0 O O 0 O 0
3 oo lolololojojo |o]o]|o
-2 O 0 O O 0 0 O o) 0 O 0
-1 L L L o) 0 0 0 0 0 O 0
0 H H H L ke 0 0 0 0 0 O
1 H H H H H L .\ 5 L L L
2 H H H H H H H H H L L
3 H H H H H H ’ H H H H H
4 H H H H H H H H H H H
5 H H H H H H H H H H H
UNTELWG ch_e = change error

1 - [~ ' a v ar X
ARSI AUAINULRINNIFINNITULT AR

O(OFF) = 80H
L (LOW) = 20H
H (HIGH) = OOH
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ATiNAPRNADIULIRN A UANTIATTLAMN I EATINAN AU TUANT
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AT NUAAY AOT1USTDIRND ﬁauauﬂqzﬁumuuqaﬁ'ﬂum

'ch_e

L error | -5 -4 -3 -2 -1 0 1 2 3 4 5

i

-5 80h | 8h | 8h | 8h | 8h | 80h | 8h | 8h | 8h | 8h | 80h
-4 80h | 8h | 80h | 80h | 80h | 8h | 80h | 80h | 80h | 80h | 8Oh
-3 8h | 80 | 8h | 8h | 8h | 8h | 80h | 8h | 80h | 80h | 80h
2 8h | 80h | 8h | 80h | 8h | 8h | 80h | 8h | 8h | 80h | 80h
-1 20h | 20h | 20h | 80h | 80h | 8Ch | 80h | 8h | 80h | 80h | 80h
.0 O0h | OOh | Oh | 20h | 20n | 80h | 80h | 8h | 80h | 80h | 80
1 C0h | O0h | OOh '} OOh | OCh | 20h | 20h | 20h | 20h | 20h | 20h -
2 O0h | Oh | QOh | QOh | OOk | OOh | QOh | OOh | OCh | 20h | 20h
3 Q0h | OOh | OOh | 0Ok | Och | OOk | OOh | OOh | OOk | OO | OOh
4 O0h | O0h | OCh | OCh | OOh | OOh | QOh | OOh | OCh | OOh | QOOh
5 Q0h | O0h | OOh | O0h | OCh | OOh | OOh | QOh | QCh | OOh | OOh

UHIELIUR ch_e = change error
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51l 5.2 uAANATYQIML ofp 984 IC 494 741 8, Volt/ Div = 5V,
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2% 5.3 uaade outal ofp 964 IC 494 919711 Wolt/ Div = &V

Time/Div. = '20/06

U7 5.4 uassdruginid@an 1991C 494 4915 Voit/ Div = 1V,

Time/Div. = O/e
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Voit/ Div =5V, TimeDiv = 5/(.(8
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Tdsunsu

'LCDWRC EQU  0CO00H ;,LCD WRITE CONTROL
LCORDC  EQU 0CO0MH ;LCD READ CONTROL (BUSY CHECK)
LCOWRD EQU  0COO02H ;LCD WRITE DATA
‘LCDRDD  EQU  0COO03H ;,LCD READ DATA
CONTP EQU  OEQO3H ;CONTROL PORT

. ERROR EQU 30H , ;ERROR-BUFFER
CERRCR  EQU 31H ;CERROR-BUFFER

VSETP EQU  32H ;SET P BUFFER
VSETS EQU 33H ,SET P SL
VKEEP EQU 34H ;KEEP INPUT
OUTPUT  EQU  35H ;OUTPUT BUFFER
JOO EQU  38H

ORG 0100H
MAIN: MOV DPTR,#CONTP ;SET 8255 CONTROL

MOV A,#91H ‘A.C =INPUT/ B=OUTPUT
MOVX @DFTRA

MOV A,#001110008 ;FUNCTION SET
LCALL LCOWI

MGV A,#000011008 ;DISPLAY ON/OFF
LCALL LCDWI

MOV A,2000001008 ;ENTRY MODE SET
LCALL LCDWI

MOV A#01H ;CLEAR

LCALL LCDWI



MOV DPTR,#0EOOOH ;FIRST OUT=0 TO 8255
MOV R2,#3

CLR A

MOV R3,#00h

MOV R4,#05H

MAINO: MOVX @DPTR,A
INC DPTR
DINZ R2,MAINO
MOV DPTR,#0EQ01H
MOV A, #080H ; @9A1 Output = 0
MOVX @DPTR,A

MAINT: MOV DPTR,#MAINT1 uanuwinag
LCALL LCDLDP
MOV R2,#90H
LCALL DELAY

MOV DPTR,#MAINT2
LCALL LCDLDP
MOV R2,#90H
LCALL DELAY

MOV VSETS, #09H
MAINT1: MOV DPTR,#MAINT3 ; F?Qﬂ"? SET PIONT
LCALL LCDLDP
MQV  DPTR,#SETP
LOOPUU: MOV A, #00H
MOVC A.@A+DPTR
CINE A VSETS,LOOPVUU



INC DPTR
LCALL LCDLDD
LIMP MAIN111

' LOOPVUU: MOV R7,406H

NEWUU: INC DPTR
DJNZ R7.NEWUU
LIMP  LOOPUU

MAIN111: MOV DPTR,#0EQ02H
MCVX  A,@DPTR
JNB  ACC.1,SETUP

MOV DPTR,#0E002H
MOVX A.@DPTR
JNB  ACC.2,SETDW

LCALL SETPR

MOV DPTR,#0ECO2H
MOVX  A.@DPTR

JNB  ACC.0,MAIN1111
LIMP  MAIN111

MAIN1111:LCALL DELAYY
MOV DPTR,#0EQ02H
MOVX A,@DPTR

JB  ACC.0,MAIN12
LIMP  MAIN111

. SW. ON/SYTEM

; ymdaean dmFuansnayu



-

SETUP: MOV A #0FH
CINE A VSETS,SSETUP
LIMP MAIN111
SSETUP: LCALL DELAYY ; Mdana dviunisnayd
MOV DPTR,#0EQ02H
MOVX A @DPTR
JNB  ACC.1,MAIN111

MOV AVSETS
INC A
MOV VSETSA

MOV  DPTR,#SETP

LOOPU: MOV A #00H
MOVC A @A+DPTR
CINE A VSETS,LOORVU
INC  DPTR
LCALL LCDLDD
LIMP MAIN111

i

i
LOCPVU: MOV  R7#06H

NEWU: INC DPTR
DINZ R7,NEWU
LUMP  LOOPU
'
SETDW: MOV A #05H
CINE A VSETS,SSETOW
LIMP MAIN111



SSETOW: LCALL DELAYY
MOV DPTR,#0E0O2H
MOVX A,@DPTR
JNB  ACC.2,MAIN111

MOV  AVSETS
DEC A
MOV  VSETS,A

MOV DPTR.#SETP
LOCPD: MOV A #00H

MOVC A .@A+DPTR

CINE AVSETS,LOOPVD

INC DPTR

LCALL LCDLDD

LIMP MAIN111

LOOPVD: MOV  R7,#06H

NEWD: INC DPTR
DJNZ® R7.NEWD
LIMP  LOOPD

SETPR: MOV  DPTR #SET
JOl MOV A#00H
MOVC  A.@A+DPTR
CINE  AVSETSJOI
INC  DPTR
MOV A.#00H
MOVC  A.@A+DPTR
MOV VSETP,A . FudrissldhonisgnausnKEEP SET P
RET



JOl: MOV R7#02H

f INC DPTR
DINZ R7.JOI
RET
EXEXRTRLRERERER Tﬂ&\unu RUN ERRLERERLERRFEER
MAIN12: MOV  DPTR.#MAINT4 - WARIUTNAE

LCALL LCDLDP

MAIN13: MOV DPTR,#0EOOOH
MOVX  A.@DPTR
MOV VKEEPA

MOV DPTR.#VOLT
LOOP: MOV A #0OH

MOVC A @A+DPTR

CINE AVKEEP,LOOPV

INC DPTR

LCALL LCDLDD

LIMP  MAIN2

[OOPV: MOV  R7#06H

NEW: INC DPTR
DINZ  R7NEW
LIMP  LOOP



I3
MAIN2: LIMP  MAINCER ; CHECK CERROR

MAIN3: MOV DPTR#0EQO2H  ; SW ON/SET P.(aindnfugiunnnissiesn)
MOVX A,@DPTR
JNB  ACC.O.TIM
LUMP MAIN13

TIM:  LCALL DELAYY L ndsardviunnznmny

MOV DPTR,#0ECO2H

MOVX A.@DPTR

JB  ACC.0,0KE

LIMP  MAIN13
OKE:  LIMP MAIN1T1

CHECK CH.ERROR  #**asasxssasxxexxes
MAINCER: MOVDPTR,#0EO00H : #inAT chang error Wasiiuaelumiag
MOVX A,@DPTR ; AINAN
MOV R2.A
MOV AR3
SUBB A,R2
MOV CERROR,A

FRAERERERARERRRR CHECK ERP‘OP ARERRXARXREERLLEXRNRE RS

MAINER: MOV DPTR #0EC00H ; ERA1 error udaiiuaslumingannu&n
MOVX A.@DPTR
MOV R3,A
MOV R2,A
MOV AVSETP
SUBB A.R2
MOV ERROR,A



RRELRBARREX2RR

JC
MOV
MOV

Arwudn Wasilumisie

ouTT
R6,#03H

‘DPTR.#GOLF

OUT: MOV A #00H

MOVC

A.@A+DPTR

CINE A,ERROR,HER

LIMP

HER: INC
DJINZ
LiMpP

OuUT1: CGINE
MOV
MOV

ouT11: MOV
MOVC
CINE
LIMP

GOG: INC
DJINZ

MoV
MOV
OuT2: MoV
MOVC
CJINE
LIMP

oum™

DPTR

R6,0UT

NHH
R6,#03H,NOI
DPTR, #MEAW
R7.#02H

A #00H
A,@A+DPTR
A,CERROR,GOG
NLL

DPTR
R7.0UT11

OPTR.#PET
R7.#013H

A, #00H
A@A+DPTR
A,CERROR,GOK
NOO

RREERRREXREEERES



GOK:

NO!:

OUT3:

KOK:

LOG:

OuT4.:

BOB:

INC  DPTR
DINZ R7,0UT2
LIMP NHH

CINE R6,#02H,LOG

MOV DPTR,#PET
MOV R7.#13H

MOV A, #00H

MOVC A.@A+DPTR
CINE A.CERROR,KOK
LIMP NLL

INC DPTR
DJNZ R7.0UT3
LIMP NHH

CINE RE#01H,BIRT
MOV DPTR,#POT
MOV R7.#13H

MOV A #00H
MOVC A.@A+DPTR
CJNE A,CERROR,BOB
LIMP NLL

INC  DPTR
DJNZ R7,0UT4
LIMP  NHH



peerreernrerr QlaunsunIAN output 9INAIPN

OUTT:

OouTT1:

XOX:

WOW:

BIRT:

MOV AERROR
CINE A #OFFH,WOW
MOV DPTR,#UOU
MOV R7,#13H
MOV A #00H

MOVC A,@A+DPTR -
CIJNE A,CERRORXOX
LIMP NLL

INC  DPTR
DJNZ R7.0UTT1
LIMP NOO

LIMP NOO

MOV  DPTR,#OVER
LCALL LCDLDD

ARELNEXXRRERR

REARRRETREENLRN Tﬂ?un?“ﬂ’qﬁqﬂﬂn‘lﬂﬂquﬁu EXEREERRRERTER

MOV  DPTR,#OFF ;A off TdpruAy

NOOQ:

MOV A #00H

MOVC A,@A+DPTR
MOV DPTR,#0ECO1H
MOVX @DPTR.A
LIMP MAIN3



NLL: MOV DPTR#LOWV ; AR low aanlyaruAn
MOV A, #00H
MOVC A.@A+DPTR
MOV DPTR,#0EQO1H
MOVX @DPTR.A
LIMP  MAIN3

NHH: MOV  DPTR #HIGHS ; 69A1 high a8nltmaneu
MOV A,#00H
MOVC  A.@A+DPTR
MOV DPTR,#0EOTH
MOVX @DPTR.A
LIMP MAIN3 ~ _

;2*!****!!! LCDWI SUB *‘*!l-*l*!!'!-!****

, LCOWI: PUSH DPH
i PUSH DPL

MOV DPTR.#LCDWRC
MOVX @DPTR.A

MOV DPTR,#LCDRDC

LCDWIT: MOVX A.@DPTR ‘WAIT FOR BF=0
JB ACC.7.LCDWI1
POP  DPL
POP  DPH

RET



rxexrress | CDWD SUB  *resssszrssszss
LCOWD: PUSH DPH
PUSH DPL
MOV  DPTR,#LCDWRD
MOVX @DPTR,A
' MOV DPTR,#LCDRDC
LCOWD1: MOVX A,@DPTR WAIT FOR BF=0
JB  ACC.7,LCDWD?1
POP DPL
POP DPH

RET
exfersxzrrzaas | CDIDP SUB Arrrrssszzsssszeszeess
LCOLDP: MQV A #80H ;SET ADDRESS LINE 1
LCALL LCDLDPS = ~
MOV A #0COH
LCALL LCDLDPS

RET
LCOLDPS: LCALL LCOWI ‘LOAD ONE LINE
MOV  R2.#8 :8 CHAR.

LCOLDPST.CLR A

MOVC A,@A+DPTR :PMEM=MOVC
_LCALL LCDWD ‘WRITE DATA
INC DPTR

DINZ R2,LCDLDPS1
RET



;**}**i*i*i!i LCDLDD SUB RRLRERUTLETARRER

LCDLDD: MOV A #0COH
LCALL LCDLDDS

RET
LCOLDOS: LCALL LCOWI ;LOAD ONE LINE
MOV R2.#5 ; 5 CHAR.(VOLTE)

LCOLDDS1:CLR A
MOVC A .@A+DPTR
LCALL LCDWD ;WRITE DATA
INC DPTR
DJNZ R2,LCDLDDS1

RET

prrsrerexzar DE|AY QUB  *rsrsrssrrzzssssress
DELAY: MOV  R3,#0 -
DELAY1: MOV A #20H
DELAY2: DEC A
JNZ  DELAY2
DJNZ R3,DELAY1
DINZ R2DELAY

RET



¥

TEEEERRR
.

DELAYY:
DELAYY1

XREZESR DELAY ‘IO MS FEXRXERZREXZERRE
MOV R2,#10
. MOV R3,#250

DE: NOP

NOP
DJNZ R3,DE
DJNZ R2,DELAYYT

RET

SEEEEEEREERRERES %ﬂ:ﬂﬁﬁlﬁuaﬁ".uﬂq?qﬁﬁ']ﬁ'] ERRAERRERRRRRRLRG

MAINT1:
MAINTZ:
MAINT3:

MAINT4:

OVER:

HIGHS:

LOWV:

OFF:

MEAW:

GOLF:

PET:

POT:

UQu:

DB  'CONTROL VOLTE DC'
DB ' BY FUZZY LOGIC '
DB "SET P V!
DB 'OUTPUT V!

DB ‘error > to RESET'

DB 00H
OB 20H
DB 80H

DB OFEH,OFFH

DB 00H,01H,02H

DB 00H,01H,02H,03H,04H,05H,06H,07H,08H,09H

DB OAH,0BH,0CH,GOH,0EH,0FH,10H,11H,12H,13H

DB 04H,05H,06H,07H,08H,09H,0AH,0BH,0CH,0DH

OB OEH,0FH,10H,11H,12H,13H,14H,15H,16H,17H

DB OEAH,0EBH,0ECH,0EDH,0EEH, 0EFH,0FOH,0F 1H,0F2H,0F3H
DB 0F4H,0F5H,0F6H,0F 7H,0F8H,0F9H,0FAH,OFBH,0FCH,OFDH



SET: DB 05H,32H,06H,3CH,07H,46H,08H,50H,09H,5AH,0AH, 64H
DB 0BH,6EH,0CH,78H,0DH,82H,0EH,8CH,0FH, 96H

SETP: DB 05H," 5.0 *,06H," 6.0 ",07H," 7.0 ",08H," 8.0 ",09H," 9.0
DB 0AH,'10.0 ',0BH,'11.0 ',0CH,'12.0 ',0DH."13.0 ',0EH,"14.0 '
DB OFH,"15.0"

VOLT: DB OOH," 0.0 ",01H," 0.1 *,02H, 0.2 *,03H," 0.3 ",04H," 0.4 *
DB O5H,' 0.5 ',06H," 0.6 ',07H,' 0.7 ',08H," 0.8 ",09KH,' 0.9 '
DB OAH,' 1.0 ",0BH," 1.1 ,0OCH," 1.2 '.0DH," 1.3 ".QEH." 1.4 "
DB OFH,' 1.5 ",10H," 1.6 ',11H," 1.7 ,12H.," 1.8 ",13H," 1.9
DB 14H,' 2.0 ',15H,"' 2.1 ",16H,' 2.2 " 17H,' 2.3 ',18H,' 2.4 '
DB 19H," 2.5 ",1AH, 2.6 ‘1BH,'2.7 '.1CH, 2.8 ',1DH,' 2.9
DB 1EH,' 3.0 ',1F\H,,‘ 3.1'20H,32"'21H,' 3.3 ,22H,' 3.4"
DB 23H," 3.5.",24H,' 3.6 ',25H," 3.7 ,26H,' 3.8 ",27H,' 3.9
DB 28H," 4.0",29H,' 4.1 '2AH, 42 "2BR,' 43 '2CH,' 4.4 '
DB 2DH," 4.5 '2EH,' 4.6 '2FH,' 4.7 ", 30H,' 4.8 ' 31K, 4.9"
DB 32H," 5.0 ",33H," 5.1 ',34H,' 5.2 ',36H," 5.3 ",36H," 6.4 '
DB 37H,' 6.5 '38H,' 5.6 ',.39H,' 6.7 ",3AH," 5.8 ',.3BH,' 69"’
DB 3CH,' 6.0 ',3DH,"' 6.1 "3EH,' 8.2 '.3FH,’ 6.3 '40H," 6.4
DB 41H,' 6.5 "42H," 6.6 ',43H," 6.7 '44H,’ 6.8 ',45H,' 6.9
DB 46H," 7.0 "47H," 7.1 ' 48H,' 7.2 "49H," 7.3 " 4AH, 7.4 "
DB 4BH," 7.5 '4CH,' 7.6 '4DH,' 7.7 ' 4EH,' 7.8 '4FH,' 79"
DB 50H," 8.0 ',51H,' 8.1 ',52H,' 8.2 ',53H," 8.3 ',54H," 84"
DB 55H,' 85 '56H,' 8.6 ',57H,' 8.7 ',68H," 8.8 ',56H,' 89"
DB 5AH,' 9.0 ',6BH,"' 9.1 'BCH,' 9.2 ',6DH," 9.3 ',5EH,' 9.4 '
DB 5FH,' 9.5 ',60H," 9.6 ',61H," 9.7 ',62H," 9.8 ",63H,' 8.9 '
DB 64H,"10.0 ',65H,'10.1 ',66H,'10.2 ',67H,'10.3 ',68H.'10.4 '
DB 639H,'10.5 ',6AH,"10.6 ',6BH,'10.7 ',6CH,'10.8 ',6DH,'"10.9
OB 6EH,'11.0 ',6FH,"11.1 ,70H,"11.2 ",71H,'11.3 ",72H,"11.4°
OB 73H,11.5 ",74H,"11.6 ",75H,'11.7 ", 76H,'11.8 .77H,'11.9 '



DB 78H,'12.0 ',79H,'12.1 ', 7AH,"12.2 ',7BH,"12.3 ", 7CH,"12.4 "

DB 7DH,'12.5 ',7EH,'12.6 ',7FH,'12.7 ',80H,"12.8 ' 81H,'12.9 "

DB 82H,'13.0 '.83H,'13.1 ',84H,'13.2 *,85H,"13.3 ' 86H,'13.4 °

DB 87H,'13.5 ,88H,'13.6 '.89H,'13.7 '.8AH,'13.8 ",88H,'13.9 '

DB 8CH,'14.0 ',8DH."14.1 ",8EH,"14.2 " 8FH,"14.3 ", 90H,"14.4

DB 91H,'14.5 ',92H,'14.6 ',.93H,'14.7 ' 94H,'14.8 ' 95H,'14.9

DB 96H,'15.0 ',97H,'15.1 ",98H,"15.2 ",99H,'15.3 ", 9AH,'15.4 '

DB 9BH,'15.5 ',9CH,"'15.6 ',9DH,"15.7 ,.9EH,"15.8 ' 8FH,"15.9 "

DB 0AQH,'16.0 ',0A1H,'16.1 ', 0A2H,"16.2 ',0A3H,'16.3 ',0A4H,'16.4 '
DB 0ABH,'16.5 ',0ABH,'16.6 ',0A7H,"16.7 ',0A8H,'16.8 ",0ASH,"16.9 '
DB OAAH,'17.0 '.0ABH,'17.1 ",0ACH,'17.2 ', 0ADH,'17.3 ', 0AEH,"17.4"
DB QAFH,'17.5 ',0BOH,'17.6 ',0B1H,"17.7 ',0B2H,'17.8 ",0B3H,'17.9 "
DB 0B4H,'18.0 ',0B5H,'18.1 ',0B6H,'18.2 ',0B7H,'18.3 .0B8H,"18.4 '
DB 0B9H,'18.5 ;0BAH,'18.6 ',0BBH,'18.7 ',0BCH,'18.8 ",0BDH,"18.9
DB OBEH,'19.0 ',0BFH,'19.1 ',0C0H,"'19.2 ',0C1H,'19.3 ',0C2H,"19.4
DB OC3H,'19.5 '.0C4H,"'19.6 ',0C5H,'19.7 ',0C6H,'19.8 ",0C7H,'19.9 '
DB 0C8H,'20.0 ',0CSH,'20.1 ',0CAH,20.2 ',0CBH,'20.3 ',0CCH,'20.4 '
DB 0CDH,'20.5 ',0CEH,'20.6 ',0CFH,'20.7 ',0D0H,'20.8 ",0D1H,'20.9 *
DB 0D2H,'21.0 *,003H,'21.1 ',004H,'21.2 ',0D5H,'21.3 *,006H,"21.4 "
DB 0D7H,'21.5 ',0D8H,'21.6 *,0DSH,'21.7 ',0DAH,'21.8 ',00BH,'21.9 "
DB ODCH,'22.0 ',0DDH,'22.1 ',0DEH,"22.2 ',0DFH,'22.3 ",0E0H,'22.4 *
DB 0E1H,'22.5 ',0E2H,'22.6 ',0E3H,'22.7 ',0E4H,'22.8 ",0E5H,'22.9
DB OE6H,'23.0 ',0E7H,'23.1 ',0E8H,'23.2 ',0E9H,'23.3 ',0EAH,'23.4
DB 0EBH,'23.5 ',0ECH,'23.6 ',0EDH,'23.7 ' ,0EEH,'23.8 ",0EFH,'23.9'
DB OFOH,'24.0 ',0F1H,'24.1 ',0F2H,'24.2 ",0F3H,'24.3 ',0F4H,'24.4 '
DB OF5H,'24.5 ',0F6H,'24.6 ',0F7H,'24.7 ' OF8H,'24.8 ',0FSH,"'24.9 '
DB OFAH,'25.0 ',0FBH,'25.1 ',0FCH,'25.2 ',0FDH,'256.3 ',OFEH,'26.4
DB OFFH,'25.5 "

END
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