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ABSTRACT

This thesis presents the design snd development of the induction mo-
tor drive system by using the PWM inverter with cascode-connected BiMOSs as
power switching devices. The main sdvantages of ea;h BiMOS switch ere that,
its has higher operating frequency and wider safe operating grea ({S0A) than
conventional transistor switch. PWM output voltage is optsined by magnetic
flux control method. By compsring with SHM method,the proposed method gives
meximum output voltage about 15 percent grester and the number of switching
in each power switching device is about 30 percent lesser, at the same sam-
pling (carrier) frequency. In this study, the design and implementation of
the control circuits snd the PWM signal generation sre based on INTEL 8031
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AVANBUL LT INUADAINOAIN (V/F constant) 139A1 1% OME e la
(AU 50 Hz UAYLRONAINANMALUTIOUAIN (V constant) (NoA11u OME
a ' ' o ( a o d v
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@ DIR 9IndyINu RUNDIR_SUB 31min17alivanaua (WeA1uansnadia
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NIIUAE O, URY O, LALAUMNINGR B TI0MINTTLRONIALINIADTUT S
v Yy v W ':I" ﬂ. ﬂ" o e a w -]
AU uaaaﬂuagaLuawu1xag1uzﬂnLnuwvautuaae1ﬂaeaoawn1Lunaqumw-
v a 4 e v a dav 'u 1 ' a
AUUR L DN n11n1qwuvaoanznuumanvmuﬂoTﬂaaﬂ11n1uzﬂn 4.8
ﬁu a oo W ae w \lo v :wlu
DSCAN_SUB : -t udusfuniminnirdoyauan ua NN TURA 1WA TONAUAN INAT 1AIIN
nTdTEIIANAYD Tﬂ1un1u5ﬂtﬂ?ﬂuﬁagauanowa ?eaé?uéouTﬂ1un1u

v o . v a dawv © < 4 a
wan fY]Tﬂ'lﬂquiﬁ)°a1fzﬂ1ru”afnﬂlvﬁ\0T$kV3ﬁﬂ1?fl“zlh] 4,9

‘ BOOST_SUB ’

1

Calculate MSET by

HSET= (N, ,,;~M) (PROL) +H

g s oo e e e s

l

Load data
from
oNE

o 4 ' v o
7in 4.9 Tﬂa1ﬁ11nuaoauznu BOOST_SUB



Get freq.{w)
and volt (liset)
from BOOST_SUB

8r = gr + wAl

gr > 60 degq.

gr = gr ~ 60

Select the
new vector set

by using
Table 2.2

Rlternate the
vecter~file(Uit or
U12) for
storing the
new vector set

]

Send the new

vector set
to the selected

vector-file

Y

Read K4,K2 and
X3 from
K-1ABLE

Calculate B,«,
and «, using
eqn. (2,149
and (2.22)

-

Send B,B+<z,
and 3+¢1 to

U9¢8233)

. ' {
‘{ﬂﬁ 4.10 Tﬂmmmnaoﬁu-{ﬁu PWN_SUB
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DSCAN_SUB

tlr old data
in display
buffer (U18)

Point digit
position by
digit pointer

Send new data
to display
buffer (U18)

Rotate digit

pointer and
display-data
pointer

a { 4 v a
Tin 4.11 T\Jmmmuaoauzm DSCAN_SUB
k ]
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v ' a €o v ' 1
(1) YU UTINUNNATINAIMENTIRY (200 V/Div), RV:NTEUANDLINDT (5 A/Div)

TN 4.14 uaneTARuA 9 TIAIIND 33 Hz (WNITEAWS ms/Div)
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[V é ' o ' '
(n) uu:u1eﬂu1au13u71au7 (200 V/Div), @19:NTEUANDLMDT (5 A/Div)

' ' ' ' Y
(1) UUUTINUANATONAINTINANAY (200 V/Div), A19:NTELANDLIADT (5 A/Div)

70 4.15 uaneTlARUA19Y TIAINA 50 Hz (WWITEAUE 5 ms/Div)
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v ' a €o v ' g
(1) YU UTINUNNATINAININIRY (200 V/Div), RIVNTLURANDOLADT (5 A/Div)

710 4.16 uanITUARUA I TIAITNA 70 Hz (UNITERUE 6 ms/Div)
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v é ' -4
(n) Voltage boost = 0 %, uurusenulanse®winedd (200 V/Div),

' é
ANNNTYURNDLADT (5 A/Div)

v é ' H
(1) Voltage boost = 6 %, uu:u1enu1au1zn11au1 (200 V/Div),
' é
[NVINTEURNDLANOT (5 A/Div)

a 9N ;
zﬂn 4.17 UAMINALDINNTLATULTIAU NA2IN0 4 Hz (UuITEAU:20 ms/Div)
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e ‘ U s
(n) Voltage boost = 0 %, uutu1aﬂu1@u1vwa1ou1 (200 V/Div)

' ¢
AUNVINTEURANDLNDT (5 A/Div)

v ¢ ' o
(1) Voltage boost = 6 %, ﬂu‘u’@ﬂu1au7¥ﬂ71§ﬂ1 (200 V/Div)
) 4
ANNINTEUANDLADT (5 A/Div)

z’dﬁ 4.18 UANINALOINNTIATAUTION NA2IND 10 Hz (UWITEEU120 ms/Div)



v '4 ) ]
(A) Voltage boost = 10 %, uu:u10au1au1uﬂaﬁeﬂ1 (200 V/Div)
: ¢
AV NTEUANDLADT (5 A/Div)

Tin 4.18 (po)
k |
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100

Efficiency (%)

70 |-
60 |-
S0 -

40 |

Output power (x10 Watts)

20 -

10 1 1 1 1 1 1 1
210 330 390 S00 610 660 750

.lnpufpower(Woﬂs)

o o w ' a a a v e v a
zﬂn 4,19 n7wﬂuaﬂan1aetawngnuazﬂvvanﬂnwutnﬂununwacaugn
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-e

HRF

DSTAT

PSTAT

PSET

OMEGA

M

LTHETA

HTHETA

BUFFER

VL

BETA

ALPH1

ALPH2

DSPO

DSP1

DSP2

DSP3

SCAN

FIN

FSET

BSET

RUP

RDWN

FCMOD

STPMOD

FMN

EQU

EQU

EQU

EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

" 020H

03AH

022H

023H

030H

031H

032H
033H
034H
035H
037H
038H
039H
040H
041H
042H
043H
025H
045H
046H
051H
052H
053H
054H
055H

056H
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FMX

DFSET

AFSET

KCD

KRD

KCT

KSMP

PDSPO

PDSP1

PDSP2

PDSP3

CON

VERT

CONVERT

QUAT

DCD

ROMAIN

ROINT

FRD

STUP

STDWN

DSMP

PNO

MBUF

HINM

MSET

K1

K2

K8

OME

EQU
EQU
EQU
EQU
EQU
FQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

057H
058H
059H
026H
03CH
03DH
O4EH
060H
061H
062H
063H
047H
048H
049H
04AH
04BH
064H

065H

. 066H

068H

068H

O6AH

06BH

O6CH

O06DH

O6EH

071H

072H

073H

074H
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CNTH
CNTL

FSNMP

3+ DEFINED BIT

SCANO
SCAN1
FR
RST
PR

UpP
DOWN
INHO
FLTO
VFSEL
RACK
MDAT
DIR
PRDY
PCHK
DSPEN
DIX
KACK
RUNF
STPF
SDIR
FCF
RMPF

KENF

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU -

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

EQU

075H
076H

O77H

090H

OS1H

- 092H

0S3H

094H

085H

0S6H

097H

OBOH

0B4H

Q10H

O11H

O12H

018H

014H

O15H

O16H

017H

018H

O1SH

OtAH

O1BH

O1CH

O1DH

t{Def
;s Def
$Def

t1Def

‘tDef

{Def
s Def
s Def
sDef
s Def

sDef

P1.0
Pl.1
P1.2
P1.3
PL1.4
P1.5
P1.6
P1.7
P8.0 (RX PIN)
P3.4 (TO PIN)

bit address

iof PSTAT

L

-s

weo

i

t{Def

bit address

sof PSET
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ORG O00O0OOH

ORG 0040H

INIT:

CLR VFSEL
MOV DPTR,#1CODH
MOVX @DPTR,A

;

CLR RMPF

CLR A

i

MOV CNTH,A

MOV CNTL,A

3

MOV DPTR, #0000H
MOVX @DPTR,A
INC DPL

MOVX @DPTR,A

INC DPL

T4

tSelect the vector file "A"

$for bedinning.

H

s Init the pulse counter,

$Clr data in the vector
jfile "A",
$

i
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-eo

MOVX @DPTR,A

INC DPL

-e

MOVX @DPTR,A

we

i

MOV DPTR,#0COOH ;Reset fault latch.,

MOVX @DPTR.A §

i

MOV DCD,#01H

MOV ROINT,#043H

MOV R6,#06H t1Define R6 to be subprogram
i1selector.

MOV OMEGA,A

MOV OME, A

MOV FIN,A

MOV HRF,A

! z
MOV LTHETA,A tInit the phase angle.
MOV HTHETA,#O010H H

H

MOV PSTAT,AQ $Init the psrameter status.,
MOV PSET,A

MOV DSTAT,A $Init display status.
MOV VL,A

SETB DSPEN tEnable display unit
CLR FCONT

MOV KSMP, #0AH
MOV SCAN, #03H
MOV RO,#043H
MOV A,#07H

MOV KCD,A



INITB253:

INITSFR:

MOV KRD,A

MOV KCT,A

MOV FSMP,#10H
MOV A,#00010010B
MOV DPTR,#0803H
MOVX @DPTR,A

MOV A,#01010010B
MOVX @DPTR,A

MOV A,#10010010B
MOVX @DPTR,A

CLR A

MOV DPTR,#0800H
MOVX @DPTR,A

INC DPL

MOVX @DPTR,A

INC DPL

MOVX @DPTR,A

MOV TMOD,#01010011B

ORL IP,#00001000B

rd

ORL 1E,#10001000B

ACALL PREAD_SUB

ORL TCON,#01000000B

76

tSampling value of V/F

3

sDef T! to be 16 bit freq.

icounter for counting freq.

sfrom V/F,

$Sett T1 INT. to be

thigher piority interrupt.

iEnable flag TR! for overflow

tinterrupt.

tResd para.s from NVSRAM to

sinternal RAM

sStart freq. counter (TIMER 0)

sand

interrupt timer (TIMER 1).



KPRESS

ORG OO1BH

ORG 0100H

T1_INT:

JNB KACK,KPRESS ' 77

ACALL PARA_SUB +Call subroutine

t PARAMETER OPERATION
ACALL DSPLY_SUB i1Call subroutine

3 DISPLAY-DATA PREPARATION

SJMP KPRESS

o]
=
(=)
Q
=)
=
-3
b4

PUSH ACC

PUSH PSW
PUSH B

PUSH DPL

PUSH DPH

MOV ROMAIN,RO

MOV RO,ROINT



EXACT: MOV DPTR,#1800H

MOVX @DPTR,A

PPTR: MOV A,R6
RL A
MOV DPTR,#PROCDN
JMP @A+DPTR
PROCDN; NOP
NOP
AJMP PROCDI
AJMP PROCD2
AJMP PROCD3
AJMP PROCDA4
AJMP: PROCDS5

AJMP PROCD6

PROCD6 ACALL FREAD_SUB

PROCDS5: . ACALL DETECT_SUB



ACALL PWM_SUB

PROCD4: ACALL RUNDIR_SUB

PROCD3: JNB RACK,ROTRG6

s %%% V_SELECT %%
MOV A, OME
MOV DPTR,#0FOOH
MOVC A,@A+DPTR

MOV M, A

PROCD2: JNB RACK,ROTR6

ACALL BOOST_SUB



PROCD1: JNB RACK,DSCAN

DSCAN: ACALL DSCAN_SUB

R A AR - gy A PA/RRIRNG )y O i -
1

ROTR6: DJNZ R6,POPVAR

MOV R6,#06H

POPVAR: MOV ROINT,RO
MOV RO,ROMAIN
POP DPH
POP DPL
POP B
POP PSW

POP ACC

‘s END OF TF1 INTERRUPTION 3}



ORG 0200H
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PREAD_SUB: MOV DPTR,#1000H
MOV R1,#050H
PRD: . MOVX A,@DPTR
MOV @R1,A
CJNE R1,#058H,RDLOOP1
MOV A,FCMOD
SETB FCF
JNZ PRDO
CLR FCF
PRDO: MOV A,STPMOD
SETB STPF
JNZ PRD1
CLR STPF
PRD1: RET
RDLOOP1: INC R!
INC DPTR

SJMP PRD

81



PARA_SUB:

INVSTAT?

KUPDWN3

KDWNO:

KNO:

KCON:

PRUPDWN:

PRINC:

PRDWN:

MOV A,KCD 82
CLR KACK

CJNE A,#00000110B, INVSTAT
MOV KCT,#00H

SJMP KCON

JNB RACK,KUPDWN

JB MDAT,KUPDWN

MOV R4,DSTAT

CJNE R4,#08H,KNO

6JNE A,#00000101B,KDWNO
MOV KCT,#01H

SJMP KCON

CJNE A,#00000011B,KNO
MOV KCT,#02H

SJMP KCON

MOV KCT,#07H

RET

MOV A,KCT

MOV R3,DSTAT

JNB MDAT,DAT

JNZ PRUPDWN

CPL MDAT

RET

CJNE A,#01H,PRDWN

CJNE R3,#08H,PRINC

MOV DSTAT, #00H

RET

INC DSTAT

RET

CJNE R3,#00H,PRDEC



MOV DSTAT,#08H

RET

PRDEC: DEC DSTAT
RET

DAT: uMOV’B{#Oéﬁ
MUL AB

ADD A,DSTAT
RL A
MOV DPTR,#DTBL

JMP @A+DPTR

DTBL: AJMP DPO
AJMP DP1
AJMP DP2
AJMP DP3
AJMP DP4
AJMP DP5
AJMP DP6
AJMP DP7
AJMP DPB
AJMP DUO
AJMP DU!
AJMP DU2
AJMP DU3
AJNP DU4
AJMP DUS
AJMP DU6
AJMP DU7
AJMP DUSB

AJMP DUO

4



AJMP DD1
AJMP DD2
AJMP DD3
AJMP DU4
AJMP DUS
AJMP DD6
AJMP DD7
-
AJMP DD8
i
DPO: CPL MDAT
RET
i
DP1: MOV DPTR,#1001H
MOV A,BSET
MOVX @DPTR,A
‘ch MDAT
RET
;
DP23 _ MOV DPTR,#1002H
MOV A,RUP
MOVX @DPTR,A
CPL MDAT
RET
;
DP31 MOV DPTR,#1003H
MOV A, RDWN
MOVX @DPTR,A

CPL MDAT

RET



DP4:

DP5:

DP6G:

DP7s

DP83s

MOV DPTR,#1004H
MOV A,FCMOD
MOVX @DPTR,A
CPL MDAT

RET

:

MOV DPTR,#1005H
MOV A,STPMOD
MOVX @DPTR,A
CPL MDAT

RET

$

MOV DPTR,#1006H
MOV A,FMN

MOVX @DPTR,A
CPL MDAT

RET

3

MOV DPTR,#1007H
MOV A,FMX

MOVX @DPTR, A
CPL MDAT

RET

}

MOV DPTR,#1008H
MOV A,DFSET
MOVX @DPTR,A -
CPL MDAT

RET
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DUO: RET
i
DU1: MOV A,BSET

CJNE A,#032H,BSO

RET
BSO: INC BSET

RET

; w
DU2: MOV A,RUP

CJNE A,#OFAH,RUO

RET

RUO: INC RUP
RET
§

DU3: MOV A,RDWN

CJNE A,#DFAH,RDNO

RET

RDNG: INC RDWN
RET
§

DU4: MOV A,FCMOD

ANL A,#00000001B
CPL ACC.O

MOV FCMOD,A

CPL FCF

RET

DU5: MOV A,STPMOD
ANL A,#00000001B

CPL ACC.O



DUG:

FMNO:

DU7:

FMXO0:
N

DU8:

DFSO:

DD1:

NOTO:

MOV STPMOD,A
CPL STPF

RET

i

MOV" A,FMN
CJNE A,#0OFOH,FMNO
RET

INC FMN

RET

¥

MOV A,FMX
CJNE A,#O0FOH,FNXO
RET

INC FMX

RET

§

CLR C

MOV A,DFSET
SUBB A,FMX

JC DFSO

MOV DFSET,FMX
RET

INC DFSET

RET

}

MOV A,BSET

JZ NOTO

DEC BSET

RET
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DDZ2:

RU1:

Db3:

RD1:

DD6:

FMN1:

DD7:

FMX1:s

DD8:

MOV A,RUP 88
CJNE A,#01H,RU1

RET -

o .
P

DEC RUP ™

RET

i

MOV A,RDWN
CJNE A,#01H,RD1
RET

DEC RDWN

RET

;

MOV A,FMN

CJNE A,#01H,FMN1
RET

DEC FMN

RET

;

MOV A, FMX

CJNE A,#01H,FMX1
RET

DEC FMX

RET

3

GLR C

MOV A, FMN

SUBB A,DFSET
JC DFO

MOV DFSET,FMN

RET



DFO: DEC DFSET

RET

DSPLY_SUB: JNB DSPEN,DISO
JNB MDAT,DATDSP
CLR DIX
MOV DSP3,#073H
MOV DSP2,#050H
MOV DSP1,#03FH
MOV DPTR,#1F10H
MOV A DSTAT
MOVC A,@A+DPTR
MOV DSPO,A
RET

DATDSP MOV DPTR,#DSPTBL
MOV A,DSTAT
RL A

JMP @A+DPTR

DSPTBL: AJMP DSPLO
AJMP DSPL1
AJMP DSPL2
AJMP DSPL3
AJMP DSPL4
AJMP DSPL5
AJMP DSPL6

AJMP DSPL7



AJMP DSPLS
D1SO: CLR A
MOV DSP3,A
MOV DSP2,A
MOV DSP1,A
MOV DSPO, A
RET
:
DSPLO: MOV A,DCD
JNZ DSPLO1
MOV CONVERT,OMEGA
ACALL CONVERTI1
ACALL BCD2DSP
SETB DIX
RET
BSPLO1: CJINE A,#01H,DSPLO2
MOV DSP3,#00H
MOV DSP2’#050H
MOV DSP1,#0SEH

MOV DSPO,#0O6EH

CLR DIX
RET
DSPLOZ: CJNE A,#02H,DSPLO3

MOV DSP3,#00H
MOV DSP2,#06H
MOV DSP1,#054H
MOV DSPO,#074H
CLR DIX

RET

DSPLOG: MOV DSP3,#073H



DSPL1s

DSPLZ:

DSPL3:

DSPL4:

MOV DSP2,#050H
MOV DSP1,#079H
MOV DSPO, #050H
CLR DIX

RET

:

MOV CONVERT,BSET
ACALL CONVERT2
ACALL BCD2DSP
SETB DIX

RET

!

MOV CONVERT, RUP
ACALL CONVERT2
ACALL BCD2DSP
SETB. DIX

RET

:

MOV CONVERT, RDWN
ACALL CONVERT2
ACALL BCD2DSP
SETB DIX

RET

;

MOV CON,#00H
MOV VERT, FCMOD
ACALL BIN2BCD
ACALL BCD2DSP
CLR DIX

RET
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DSPLSs

DSPL63

DSPL7:

DSPL8:

BCDZDSP:

:
MOV CON,#00H

MOV VERT, STPMOD
ACALL BIN2BCD W
ACALL BCD2DSP

CLR DIX

RET

:

MOV CONVERT,FMN
ACALL CONVERT!
ACALL BCD2DSP

SETB DIX

RET

;

MOV CONVERT, FMX
ACALL CONVERTI1
ACALL BCD2DSP

SETB DIX

RET

]

MOV CONVERT,DFSET
ACALL CONVERT! -
ACALL BCD2DSP

SETB DIX

RET

3 BCD2DSP 3

MOV R1,#063H

92



MOV RO,#043H
MOV DPTR,#1F10H
CJNE @R1,#00H,BCD!1
MOV @RO, #00OH
SJMP BCDO

BCD1: MOV A,@R1
MOVC A,®@A+DPTR
CJNE RO,#041H,BCD2
JNB DIX,BCD2
SETB ACC.7

BCD2: MOV @RO,A
CJNE RO, #040H,BCDO
RET

BCDO: DEC RO
DEC R1

SJMP BCD1

BIN2BCD: MOV R1,#060H
MOV A, VERT
BiNL: MOV B,#0AH
DIV AB
MOV @R1,B

CJNE R1,#061H,BINO
MOV A,CON

BINZ: INC R1
SJMP BINt

BINO: CJNE R1,#063H,BIN2



CONVERT1: MOV A,CONVERT
MOV B, #08OH
MUL AB .
MOV QUAT,B
MOV B, #O0AH
MUL AB
MOV PDSPO,B
MOV R1,#061H
MOV A, QUAT
CONV11 MOV B, #0AH
DIV AB
MOV @R1,B

CJNE R1,#063H,CONVO

RET
CONVO3s INC R1
SJMP CONV1

CORVERTZ: MOV A,CONVERT
MOV B,#04H
MUL AB
MOV CON, #00H

CNVTO¢ MOV VERT,A



SUBB A,#064H

JNC CNVT2

MOV R4,B

CJNE R4,#00H,CNVT!

ACALL BINZ2BCD

RET
CNVT1: DEC B
CLR C
CNVT21 INC CON
SJMP CNVTO

s END OF SUBROUTINE USED IN MAIN

§ SUBROUTINE USED IN FLAG TF1 INTERRUPTION

33+ FREAD_SUB 3

FREAD_SUB: DJNZ FSMP,FRDSUB2
$
MOV CNTH,TH1!
MOV CNTL,TL1
CLR A
MOV THL,A

MOV TL1,A

MOV FSMP,#010H
CLR C

MOV.A,CNTH



FRD21:

FRD3:

SCALING:

FRD1:

FRD_END:

MAXF:

RRC

A

JNZ MAXF

MOV

A,CNTL

RRC A

MOV

CNTL,A

JC FRD2

MOV

FRD,CNTL

SETB FCONT

RET

INC

A

JZ MAXF

SETB FCONT

CJNE A,FRD,FRD3

RET

MOV

RET

MOV

CLR

FRD,CNTL

A, FMX

c

SUBB A, FMN

MOV

MUL

MOV

ADD

MOV

MOV

JNB

MOV

RET

MoV

B, FRD

AB

A, FMN

A,B

AFSET,A
FSET,AFSET
FCF,FRD_END

FSET,DFSET

AFSET,FMX

SJMP FRD1!
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FRDSUBZ:

DETECT_SUB:

KRX:

SENO:

K1LOOPZ:

JNB FCONT,FRD_END
CLR FCONT

SJMP SCALING

DJNZ XKSMP,KLOOPO
MOV KSMP,#0AH
MOV C,RST

MOV RUNF,C

MOV A,P1

MOV C,ACC.2

MOV SDIR,C

SWAP A

JB KENF,KRX

CLR KACK

RET

ANL .A,#00000111B
CJIJNE A,#07H,SENO
MOV KRD,A

RET

CJNE A,KRD,KLOOP1
DEC R2

CJNE R2,#19H,KLOOP2
MOV KCD,A

SETB KACK

RET

MOV A,R2

JNZ KLOOPO
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KLOOP1:

KLOOPO:

RUNDIR_SUB:

NCDIR:

RRET:

- REND:

STOPMD:

MOV R2,#05H
MOV KCD,KRD
SETB KACK
RET

MOV KRD,A
MOV R2,#1AH

RET

SETB KENF
JNB RUNF,STOPMD
JNB PRDY,REND
SETB RACK

CLR INHO

MOV DCD, #00H
MOV A,PSET

XRL A,PSTAT

JNB ACC.2,NCDIR
MOV FIN,#00H
MOV A,OMEGA

JNZ RRET

CPL DIR

MOV FIN,FSET
RET

CLR RACK

MOV DCD, #03H
RET

MOV FIN,#00OH

tEnsble

inv unit

88



NOZERO:

" RMPMD¢

PCHECK_SUB:

MOV A,OMEGA
JNZ NOZERO
CLR RACK
SETB INHO

MOV DCD,#01H

H

ACALL PCHECK_SUB
§

RET

CLR MDAT

MOV DSTAT,#00H
CLR KENF

JB STPF,RMPMD
SETB INHO

MOV DCD,#02ZH

RET

CLR INHO

MOV DCD,#00H

RET

MOV A, FMX
SUBB A,FMN
CLR PRDY

JC PC1

JNB FCF,PC2

MOV A,FMX

89

tDisable inv unit

tShow "rdy" st display unit

tDisable keypad unit

tDisable inv unit

$Engeble inv unit



PC2:

PC1:

DSCAN_SUB:

SCNLP:

SUBB A,DFSET
JC PCH

MOV A,DFSET
SUBB A,FMN
JC PC!

SETB PRDY

RET

i3 DSCAN_SUB i3

CLR A

MOV DPTR,#1400H
MOVX @DPTR,A
MOV C,SCAN,O
MOV SCANO,C
MOV C,SCAN.1
MOV SCANt,C

!

MOV A,@RO
MOVX @DPTR,A
MOV A,SCAN
JNZ SCNLP

MOV SCAN,#OQH
MOV RO,#043H
RET

DEC SCAN

DEC RO

RET

100



RAMP_SUB:

RAMPO:

RAMPOO:

RAMP1:

RMPUP:

BOOST_SUB:

101
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MOV A,FIN

CJNE A,OMEGA,RAMPO
CLR RMPF

RET

JB RMPF,RAMPOO
MOV STUP,RUP

MOV STDWN, RDWN
SETB RMPF

CLR C

SUBB A,OMEGA
JNC RMPUP

MOV STUP,RUP
DJNZ STDWN,RAMP1
DEC OME

MOV STDWN, RDWN
RET

MOV STDWN,RDWN
DJNZ STUP,RAMP1
INC OME

MOV STUP,RUP

RET

CLR C

MOV A,#OFFH



BSTO:

PWM_SUB:

SUBB A,M

MOV B,BSET
MUL AB

SUBB A,#080H
JC BSTO

INC B

MOV A,M

ADD A,B

MOV MSET,A
MOV OMEGA,OME

RET

sPrepare data for PWM_SUB

-o

;¥%% SEC1 DETERMINE PHASE ANGLE ¥¥¥%

}

CLR C

MOV A,LTHETA
ADD A,OMEGA

MOV LTHETA,A
MOV A,HTHETA
ADDC A,#00H

MOV HTHETA,A

+¥%%¥ SEC2 OUTPUT NEW VECTOR SET WHEN PH. OVFLW ¥¥¥

i

MOV A,#O0AFH

102



SEC20:

SEC21:

SDPL:

SUBB A,LTHETA

MOV

MOV

BUFFER,A

A,#014H

SUBB A,HTHETA

JNC

CLR

CPL

ADD

MOV

MOV

CPL

INC

MOV

MOV

SEC30

C

A
A,#010H
HTHETA,A
A,BUFFER
A

A

LTHETA,A
SELECT NEW VECTOR SET ¥¥

A,VL

CJNE A,#0AH,SEC20

CLR

A

SJMP SEC21

ADD
MOV
L

$RE
i

MOV
MOV
JNB
MOV

MOV

A,#02H

VL, A

SEND VECTOR TO VECTOR FILES ¥

A,#01H

DPH,#01FH
DIR,SDPL
DPH, #0OEH

DPL,VL

103



SEC30:

MQVC A,@A+DPTR
MOV BUFFER,A
CLR A

MOVC A,@A+DPTR
CPL HRF.2

CPL VFSEL

MOV DPH,HRF
MOV DPL,#00H
MOVX @DPTR,A
SWAP A ”
INC DPL

MOVX @DPTR,A
MOV A,BUFFER
INC DPL

MOVX @DPTR,A
SWAP A

INC DPL

MOVX @DPTR,A

§

{1 ¥%% READ CONSTANT K FROM TABLE ¥%¥

§

CLR A

MOV DPL,LTHETA
MOV DPH,HTHETA
MOVC A,@A+DPTR
MOV Ki1,A

CLR C

MOV A,DPL

ADD A,#0BOH

MOV DPL,A

104



MOV A,DPH 105
ADDC A,#04H
MOV DPH,A
CLR A
MOVC A,@A+DPTR
MOV K2,A
- -CLR C
MOV A,DPL
ADD A,#OBOH
MOV DPL,A
MOV A,DPH
ADDC A,#04H
MOV DPH, A
CLR A
MOVC A,@A+DPTR
MOV K3,A
i
1 ¥%¥% SEC4 PULSEWIDTH CALCULATION ¥¥¥
:
MOV B,MSET
MUL AB
SEC40: CLR C
MOV A, #08OH
SUBB A,B
JNC SEC401
CLR A
SEC4011 JNZ SECA1
INC A
SEC41s MOV BETA,A

MOV A,K2



MOV B,MSET 106
MUL AB
SEC42: MOV ALPHZ2,B
MOV A,K1
MOV B,MSET
MUL AB
SEC43: CLR C
MOV A,ALPH2
SUBB AB
JC SEC44
MOV ALPH!,ALPH2
SJMP SEC50
SEC44: MOV ALPH1,B
§
;%%% SECS5 FORM TIMER DATA AND OUTPUT TO 8253 *¥¥*
§
SEC50s CLR C
MOV A,BETA
MOV DPTR,#0800H
MOVX @DPTR,A
ADD A,ALPH2 =
MOV BUFFER,A
SUBB A,#252D
JC SECS1
MOV BUFFER,#252D
SEC511: CLR C
MOV A,BUFFER
INC DPL
MOVX @DPTR,A

MOV A,BETA



ADD A,ALPH! 107
MOV BUFFER,A
SUBB A,#252D
JC SECS52
MOV BUFFER, #252D
SEC523 CLR C
MOV A,BUFFER
INC DPL
MOVX @DPTR,A

RET

+ END OF SUBROUTINE USED IN TF! INTERRUPTION ;



ORG 100OH

K1TABL:

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

108

ODCH,0DDH,0DDH,0DDH,O0DDH,0DDH, ODDH,0DDH, ODDH, ODDH
ODDH,0DEH,ODEH,ODEH,ODEH, ODEH,ODEH, ODEH, ODEH, ODEH
ODFH,0DFH,ODFH,0DFH,0DFH, ODFH,0DFH,0DFH, ODFH, OEOH
OEOH,0EOH,0EOH,0EOH,OEOH, OEOH, OEOH,OEOH,O0EOH, OE1H

OE1H,0E1H,0E1H,0E1H,0E1H,0E1H,0E1H,0E1H,0E2H, OE2H

OE2H,0E2H,0E2H, OE2H, OE2H, OE2H, OE2H, 0E2H, OE3H, OE3H
OE3H,0E3H,0E3H,0E3H,0E3H,0E3H,0E3H,0E3H,0E4H, OE4H
OE4H,0E4H,0E4H,0E4H,0E4H,0E4H,0E4H,0E4H,0ESH, OESH
OE5H,OE5H,0E5H, OE5H, 0ESH, OESH, OESH, OESH, OE6H, OE6H

OE6H,0OE6H,0E6H,0E6H,0E6H, OE6H, OE6H,0E6H,OE6H, OE7TH

OE7H,0E7H,0E7H,0E7H,0E7H,0E7H,0E7H,0E7H,0E7H,0ETH
OE8H,CE8H,0E8H,0EBH,0E8H,0E8H,0EBH,0E8H,0E8H, OEBH
OE8H,0ESH,0ESH,0ESH,0ESH, OESH,0ESH,0ESH, OESH, OESH
OESH,OEQH,OEAH.OEAH.OEAH.OEAH.OEAH,OEAH.OEAH,OEAH

OEAH,OEAH, 0EAH,OEBH,0EBH,0EBH,OEBH, OEBH,0EBH, OEBH

2232222323 2232223223322 33 3222233332323

DB
DB
DB
DB
DB
i

DB
DB

DB

OEBH,O0EBH, OEBH,OEBH,OEBH,0ECH,0ECH,0ECH,0ECH, OECH
OECH,0ECH,0ECH,0ECH,0ECH,0ECH,0ECH,OEDH, OEDH, OEDH
OEDH,OEDH,0EDH,O0EDH,0EDH,0EDH,0EDH, CEDH,OEDH, CEEH
OEEH,O0EEH,OEEH,OEEH,OEEH, OEEH, OEEH, OEEH, OEEH, OEEH

OEEH,0EEH,OEFH,0EFH,OEFH,0EFH,0EFH, OEFH,OEFH0EFH

OEFH,0EFH,0EFH, OEFH, OEFH,OFOH, OFOH, OFOH, OFCH, OFOH
OFOH,OFOH,0FOH, OFOH,OFOH,0F0H, OFOH,0FO0H,0FOH,0F1H

OF1H,0F1H,0F1H,0F1H,0F1H,0F1H,0F1H,0F1H,QF1H,0F1H



DB
DB
i

DB
DB
DB
DB

DB

o
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OF1H,0F1H,0F1H,0F2H,0F2H,0F2H,0F2H,0F2H,0F2H, OF2H

OFZH.OFZH,OFZH,6§2H.0F2H.OF2H,OF2H,OFBH,OFSH.OFSH

OFSH.OFBH,OF3H,OFSH.OF3H,0F3H.OF3H.OFSH.OFSH.OF3H
OF3H,0F3H,0F4H,0F4H,0F4H,0F4H,0F4H,0F4H,0F4H, OF4H
OF4H,0F4H¢0F4H,0F4H,0F4H,0F4H,0F4H,0F4H,0F5H, OF5H
OESH,OFSH,OFSH.OFSH,OFSH.OFSH,OFSH,OFSH,OFSH,OFSH

OF5H,0F5H,0F5H, 0OF5H, 0OF5H,0F6H,0F6H,0F6H,0F6H, OF6H

PR R R R REERKERRRERR IR RN RN RN X

DB
DB
DB
DB
DB
i

DB
DB
DB
DB
DB
i

DB
DB
DB
DB

DB

OF6H,0F6H,0F6H,0F6H, OF6H,0F6H,0F6H,0F6H,0F6H, OF6H
OF6H,0F6H,0F7H,0F7H,0F7H,0F7H,0F7H,0F7H,0FTH,0F7H
OF7H,0F7H,0F7H,0F7H,0F7H,0F7H,0F7H,0F7H,0F7H,OF7H
OF7H,0F8H,0F8H,0F8H,0F8H,0F8H,0F8H,0F8H,0F8H, 0F8H
OF8H,0F8H,0F8H,0F8H,0F8H,0F8H,0F8H,0F8H,0F8H, OF8H

OF8H, 0F9H,0FSH, 0FSH,0FSH, 0OFSH,0F9H, OF9H, OF9H, OFSH
OFSH, OFSH,0F9H,0F9H, OFSH, OF9H, 0FSH, 0F9H, OFSH, OF9H
OFSH,0FSH,0FSH,0FAH,0FAH,OFAH,OFAH,0FAH,OFAH,OFAH
OFAH,OFAH,0FAH,0FAH,OFAH,0FAH,OFAH,OFAH, OFAH, OFAH

OFAH,O0FAH,0FAH,0FAH,0FAH,OFAH,0FAH,OFBH,OFBH, OFBH

OFBH,0FBH, OFBH, OFBH, OFBH,0FBH,OFBH,OFBH,OFBH, OFBH
OFBH,O0FBH,0FBH,0FBH, OFBH,0FBH, OFBH,0FBH, OFBH, OFBH
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008H,008H,008H, 008H,007H,007H,007H,007H, 007H, 006H
006H,006H,006H,005H,005H,005H,005H,005H,004H,004H
004H,004H,003H,003H,003H,003H,003H,002H,002H, 002H

002H,001H,001H,001H,001H,001H,000H, 000H, 000H, OOOH
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K3TABL:

DB

DB

DB

DB

DB

DB
DB
DB
DB

DB

DB
DB
DB
DB
DB
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O6EH,06EH, O6EH,06EH,06EH,06EH, O6EH,06EH, O6EH, O6EH
O6EH,06EH,06EH,06EH,06EH,06EH, O6EH,06EH,06EH,O6EH
O6EH,06EH,06EH,06EH,06EH, 06EH,06EH,06EH,06EH, 06EH
O6EH,06EH, O6EH,06EH,06EH,06EH, 06EH,06EH,06EH, O6EH

O6EH,06EH,06EH,06EH,06EH,06EH,06EH,06EH,06EH, O6EH

O6EH,06EH,06EH,06EH,06EH,06EH,06EH,06EH, 06EH, 06EH
06EH,06EH,06EH, 06EH,06EH, 06EH,06EH, 06EH, 06EH, O6EH
O6EH,06EH,06EH, 0O6EH,06EH, 06EH,06EH,06EH, 06EH, 06EH
O6EH,06EH, O06EH,06EH, 06EH,06EH,06EH,06EH, 06EH, O6EH

O6EH,06FH,06FH,06FH,06FH,06FH,06FH,06FH,06FH,06FH

O6FH,06FH,06FH,06FH,06FH,06FH, 06FH,06FH,06FH, 06FH
O6FH,06FH,06FH,06FH,06FH,06FH,06FH,06FH,06FH,06FH
‘6%EH,OGFH,06FH,06FH.OGFH,OGFH,OGFH.OGFH,OGFH.OGFH
OGFH,Oé%H,OGFH,OGFH,OGFH.OGFH.OGFH,06FH,06FH,06FH

06FH, 06FH,06FH,06FH, 06FH,06FH,06FH,06FH,06FH, 06FH

$32332323223 233323232232 8322322333233323333333333333327

DB
DB
DB
DB
DB
i

DB
DB
DB

O6FH,06FH,070H,070H,070H,070H,070H,070H,070H,070H
070H,070H,070H,070H,070H,070H,070H,070H,070H, 070H
070H,070H,070H,070H,070H,070H,070H,070H,070H, 070H
070H,070H,070H,070H,070H,070H,070H,070H,070H,070H

O70H,070H,070H,070H,070H,070H,071H,07tH,071H,071H

0718,071H,071H,071H,071H,071H,071H,071H,071H,071H
071H,071H,071H,071H,071H,071H,071H,071H,071tH,071H

071H,071H,071H,071H,071H,071H,071H,071H,071H,071H



DB

DB
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DB

DB

DB

DB

DB
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071H,07IH,072H,072H.072H,072H,072H,072H,072H,072H

072H,072H,072H,072H,072H,072H,072H,072H,072H,072H

072H,072H,072H,072H,072H,072H,072H,072H,072H,072H
072H,072H,072H,072H,072H,073H,073H,078H,073H,073H
073H,073H,073H,073H,073H,073H,073H,073H,073H,073H
073H.073H.073H!O78H.073H,073H.073H,078H,073H,07SH

073H,Q73H,O73H.073H.073H,074H,074H,074H,074H,074H

2233333333332 233333 3333323323333 2222333223328 38)

DB
DB
DB
DB
DB
H
DB
DB
DB
DB ™
DB
H
DB
DB
DB
DB

DB

074H,074H,074H,074H,074H,074H,074H,074H,074H,074H
074H,074H,074H,074H,074H,074H,074H,074H,074H,074H
074H,074H,074H,075H,075H,075H,075H,075H,075H,075H
075H,075H,075H,075H,075H,075H,075H,075H,075H, 075H

075H,075H,075H4,075H,075H,075H,075H,075H,075H, 075H

076H,076H,076H,076H,076H,076H,076H,076H,076H,076H
076H,O76H.076H,076H,076H,076H,O?GH.O?GH‘076H.076H
076H,076H,076H,076H,076H,076H,077H,077H,077H,.077H
077ﬁ,077H.077H,07?H,07?H,077H,O77H.077H.077H.077H

077H,077H,077H,077H,077H,077TH,077H,077H,077H,077TH

077H,078H,078H,078H,078H,078H,078H,078H,078H,078H
078H.078H,078H,078H.07BH,O78H.078H,078H,078H,078H
078H,078H,078H,078H,078H,078H,078H,07SH,073H, 07SH
079H,079H,079H,078H,079H,079H,07SH,079H,079H,07SH

079H,079H,079H,079H,079H,079H,079H,079H,075H,07SH

X 331331333333333333333¢8 3323332333333 333323322222 2233 22

DB
DB
DB
DB
DB

079H,079H,07AH,07AH,07AH,07AH,07AH,07AH,07AH,07AH
07AH,07AH,07AH,O7AH,O7AH,07AH,O7AH.07AH,07AH,07AH
O7AH,07AH,07AH,07AH,07AH,07AH,07AH,07BH,07BH, 07BH
07BH,07BH,07BH,07BH,07BH,07BH,07BH,07BH, 07BH, 07BH

07BH,07BH,07BH,07BH,07BH,07BH,07BH,07BH,07BH, 07BH



DB
DB
DB
DB
DB
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DB
DB
DB
DB

DB
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i

07BH}07ﬁH.O7CH.O?CH.OTCH,O7CH.OTCH,07CH,O7CH,O7CH

.07CH,07CH,07CH,07CH,07CH,07CH,07CH,07CH,07CH,07CH

07CH,07CH,07CH,07CH,07CH,07CH,07CH,07CH,07CH, 07DH
07DH,07DH,07DH,07DH,07DH,07DH,07DH,07DH,07DH, O7DH

07DH,07DH,07DH,07DH,07DH,07DH,07DH,07DH, 07DH, 07DH

07DH,07DH,07DH,07DH,07DH,07DH,07EH,07EH,07EH, O7EH
O7EH,07EH,07EH,07EH,07EH,07EH,07EH,07EH,07EH, O7EH
O7EH,O07EH,07EH,07EH,07EH,07EH,07EH,07EH,07EH, O7EH
O7EH,07EH,07EH,07EH,07EH,07FH,07FH,07FH,07FH,07FH

07FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH, O7FH

PR IR E R ERERE TR RN ERRR R RN EARS

DB
DB
DB
DB
DB
H

DB
DB
DB
DB
DB
H

DB
DB
DB
DB

DB

07FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH
07FH,07FH,07FH,07FH,07FH,07FH,080H,080H,080H, 080H
080H,080H,080H, 080H,080H,080H,080H, 080H,080H, 080H
080H,080H,080H,080H,080H,080H,080H,080H, 080H, 080H

080H,080H,080H,080H,080H,080H,080H,080H,080H,080H

080H,081H,081H,081H,081H,081H,081H,081H,081H,081H
081H,081H,081H,081H,081H,081H,081H,081H,081H,081H
081H,081H,081H,081H,081H,081H,081H,081H,081H,081H
081H,081H,081H,081H,081H,081H,081H,081H,081H,081H

081H,081H,081H,081H,082H,082H,082H,082H,082H,082H

082H,082H,082H,082H,082H,082H,082H,082H, 082H, 082H
082H,082H,082H,082H,082H,082H,082H,082H,082H, 082H
082H,082H,082H,082H,082H,082H,082H,082H,082H,082H
082H,082H,082H,082H,082H,082H,082H, 082H,082H, 082H

082H,082H,082H,082H,082H,082H4,082H,082H,082H,082H

FRRRREER R RERRRRRRRF IR ETRRERRRERRR R RN REX

DB

082H,082H,082H,082H,082H,082H,082H,082H,082H,082H



DB
DB
DB
DB
H

DB
DB
DB
DB
DB
i

DB
DB
DB
DB

DB

121
082H,082H,083H,083H,083H,083H,083H,083H,083H,083H
083H,08B3H,083H,083H,083H,083H,083H,083H,083H,083H
083H,083H,083H,083H,083H,083H,083H,083H,083H,083H

083H,083H,083H,083H,083H,083H,0834,083H,083H,083H

083H,088H,083H,083H,083H,083H,083H,083H,083H,083H
083H,083H,083H,083H,083H,083H,083H,083H,083H,083H
083H,083H,083H,083H,083H,083H,083H,083H,083H,083H
083H,083H,083H,088H,083H,083H,083H,083H,083H,083H

083H,083H,083H,083H,083H,082H,082H,082H,082H,082H

082H,082H,082H,082H,082H,082H,082H,082H,082H,082H
082H,082H,082H,082H,082H,082H,082H,082H,082H,082H
082H,082H,082H,082H,082H,082H,082H,082H,082H,082H
082H,082H,082H,082H,082H,082H,082H,082H,082H,082H

082H,082H,082H,082H,082H,082H,082H,082H,082H,082H

PEEERRER RN R R R R R RRRERRERRERRERRRRERRRRRRER

DB
DB
DB
DB
DB
i

DB
DB
DB
DB
DB
i

DB
DB

DB

082H,082H,082H,082H,082H,082H,081H,081H,081H,081H
bBlH.08IH,OBIH.OBIH,OBIH,08IH.081H,OBIH.081H.081H
081H,081H,081H,081H,081H,081H,081H,081H,081H,081H
081H,081H,08!H,081H,081H,081H,081H,081H,081H,081H

080H,080H,080H,080H,080H,080H, 080H, 080H, 080H, 0B0H

080H,080H,080H,080H,080H,080H,080H,080H,080H,080H
080H,080H,080H,080H, 080H, 080H,080H,07FH,07FH,07FH
07FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH
O7FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH,07FH

O7EH,Q07EH,07EH,07EH,07EH,07EH,07EH,07EH,07EH, 07EH

O7EH,07EH,07EH,07EH,07EH,07EH,07EH,07EH, 07EH, O7EH
07DH,07DH,07DH,07DH,07DH,07DH,07DH,07DH, 07DH, 07DH

O7DH,07DH,07DH,07DH,07DH,07DH,07DH,07DH,07CH,07CH



END

DB

DB
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07CH,07CH,07CH,07CH,07CH,07CH,07CH,07CH, 07CH, 07CH

07CH,07CH,07CH,07CH,07BH,07BH,07BH,07BH, 07BH, 07BH

FREREREREER R R RERE R R RN R RN R R RN RN

DB
DB
DB
DB
DB
H

DB
DB
DB
DB
DB
i

DB
DB
DB
DB

07BH,07?&;97ﬁh;bTBH,O7BH.O7BH,07BH,07BH,O7BH,O7AH
O7AH;67AH,07AH.O7AH,O7AH,O7AH,O7AH.07AH,O7AH,O7AH
07AH,07AH,07AH,07AH,079H,079H,079H,079H,079H, 079H
079H,079H,079H,079H,079H,079H,079H,078H, 078H, 078H
078H,078H,078H,078H,078H,078H,078H,078H,078H, 078H
077H,077H,077H,077H,077H,077TH,077H,077H,077H,077H
077H,077H,076H,076H,076H,076H,076H,076H,076H,076H
076H,076H,076H,076H,075H,075H,075H,075H,075H, 075H
075H,075H,075H,075H,075H,074H,074H,074H,074H,074H

074H,074H,074H,074H,074H,074H,073H,073H,073H, 073H

073H,073H,073H,073H,073H,073H,072H,072H,072H, 072H
072H,072H,072H,072H.O72H,072H,071H,071H,071H,07lH
071H,071H,071H,071H,071H,071H,070H,070H,070H, 070H
070H,070H,070H,070H,070H, 06FH, O6FH, 06FH, 06FH, 06FH

OBFH,OGFH,OGFH,OGFH,OGFH.OGEH,OSEH,OGEH,OGEH.OGEH
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VTABLE:
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DB

DB
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DB

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB

OOOH,OOZﬁiOOSH:OO7H,OOAH,OOCH,OOFH,OIIH
9}¢H,6{;H.019H,OIBH,OIEH.OZOH,OZSH,OZSH
OZBH,OZAH,OZDH,OZFH,O32H,034H,037H,039H
OSCH.03EH.04OH,043H,045H,048H.04AH,04DH
O4FH,OSZH.054H,dS?H,OSSH,OSCH.OSEH,OGIH
063H,066H,068H,OGBH,OSDH,O7OH,O72H.O7SH
O77H,O7AH,07CH,07EH,081H.083H,086H,088H
OBBH.OBDH.OQOH.OQZH,095H.097H,09AH.OQCH
OQFH,OAIH,0A4H,0A6H,0A9H,OABH,OAEH.OBOH
OBSH.OBSH,OBBH,OBAH,OBCH,OBFH,001H,0C4H
OCGH,OCQH,OCBH,OCEH,ODOH,ODSH,ODSH,ODBH
ODAH,ODDH,ODFH.0E2H,OE4H,OE7H.OE9H,OECH
OEEH,OFIH,OFSH,0F6H,0F7H.OF7H,OF7H,0F7H
OF7H,0F7H,OFTH.OF7H,OF7H,0F7H.OF7H,OF7H
0F7H,0F7H,OF7H,OF7H,0F7H.0F7H.0F7H,OF7H
0F7H,OF7H,0F7H.OF7H.0F7H,0F7H,OF7H,OF7H
0F7H,0F7H,0F7H,0F7H,0F7H,OF7H,0F7H,OF7H
0F7H,OF7H,0F7H,OF7H.OF7H,OF7H,OF7H,0F7H
OF7H,OF7H,OF7H,0F7H,0F7H,0F7H.OF7H,OF7H
OF7H.OF7H,0F7H,0F7H.0F7H,0F7H,OF7H,OF7H
0F7H,OF7H,OF7H,OF7H,OF7H.0F7H,0F7H,0F7H
0F7H,0F7H,0F7H,OF7H.OF7H,0F7H,OF7H.OF7H
0F7H,0F7H,0F7H,0F7H,0F7H,0F7H,OF7H,OF7H
0F7H,0F7H,0F7H,OF7H,0F7H,OF7H;OF7H.OF7H
OF7H,OF7H,0F7H,0F7H,0F7H,0F7H.0F7H,OF7H
0F7H,0F7H,OF7H,0F7H,Oﬁ7H,0F7H,OF7H,OF7H

0F7H,0F7H,OF7H.0F7H,OF7H,0F7H.0F7H,0F7H
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END

DB

DB

DB

DB

OF7H,0F7H,0F7H,0F7H,0F7H,0F7H,OF7H, OF7H
OF7H,0F7H,0F7H,OF7H,OF7H, OF7H, OF 7H, OF7TH
0F7H,OF7H,OF7H}0F7H,OF7H,O§7H,0F7H,0F7H
OF7H,0F7H,OF7H,0F7H,0F7H,OF?H,OF?H,OF?H

OF7H,OF7H,0F7H.0F7H,OF7H,OF7H,0F7H.OF7H
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Implementation of PWH Generator by Magnetic Flux Control
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Abstract

This paper presents the implementation of PWM generator for AC drive
system by magnetic flux control method. Hardware and software design
principles are based on INTEL 8031 microcontroller. . This method gives a
paxinum output voltage 15 percent greater and the number of switchings
is 33 percent lover than the subharmonic modulation nethod (SHM) with the

same sampling (carrier) frequency.
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A () = |V (b) dt (3)
-] 8
#
UNUAY V() =V
AL
ALY = Voat + 3R, (4)

|~ <[ Jox// 3 A < 4 4
ANIT (4) AWT00TIBTRI R, (RABUNTUTuRANI YD oY V., RIBRIMLTIAND (1ilae

- o 4o ~d ' & 4 Jd
MV, UBWIAAINELLEY) TULIR1 at TUNTAR R = 0,7 wnABR2MTA R, WEANITLARBUNTY

1241781 at

< ) u v ’ { " 4 ¢

TN 1 ixRanq1311 WINATIUTSAUTENIINTAL (line voltage) M tuniule

Y ) o o "D o ﬁud 4
18 3R uTvdunaa (peak voltage) %A1 imfu 2ME Teamd M uaﬂun11ua§taiu
. . ] ] o 4 I's
(nodulation index) 5911sn1ﬁq 0 ¢ ¥ <1 ua=ﬁ1uﬁ1n155u1uzﬂnaou1cnu1Wﬂﬁau1ﬂu

Y -
(lﬂﬂUﬂU'iﬂ N) fAa

v, C(t) = (2//3)MEcos(et)
v, () = (2//3)MEcos (ot +21/3) (5)
v,"(t) = (2//3)MEcos(ot+4r/3)

UNUAT (5) AvTu (1) Aslh

V,"(t) = (2//3)MEexp(jot) (6)
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71U

UNuA1 (6) AL (3) 3zda

Ry (8) = |V Y(t) dt = -§0(2//3) (ME/0) Jexp(jut) (7)

— Y o 't - o <
A‘" % 1te winFianiRaT81934 (reference flux vector) nngu?uﬁﬁan nuL IHuIdng

<o o v o
. AYITUTA (2//3) (HE/0) URzWHUAIE ﬂvﬁut11130qn "

-~ [ 74 of - 3
3. wann1TdI v TuyuMARUUAL BN

<4 £ o . [V 13
TRENTTLADNLINIRATUTIAL V_ (n = 0,1,...,7) waxdfuseasiaan11181 20 1 raTiiu

I3

4 o ¢ < 4 4d J ¥ -
THIMNIE AN L WATHN S L AU BVWRNT A, ngnﬁ?wcnuu1 LRADUAINLHUNTIBANUANTD 19D A,
. 4 4, y : X7
adrvunudangn IgnnTand1afeii JandaiS  QCLE  ( Quasi Circular Locus Method)[31

o y 4
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' o (v A _ M ﬁ ) 1w d
1) WUNINANMANTRINEN A B8Nl ut1veas 9 BUIANNININY a8(= 0aT) TAEN ab
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- Ve { . 9 -
(a1un11§u oT INBUTANY  RAIWWIM (carrier period) 18976017 SHM)
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); (8)
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Tatn
Ki(er)'= ATCOS(GF-V/B)
Uae
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Tag
8. =6, t apn/2
LAy

sin(ae/2) ~ waT/?
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8 _ [deq)

4 ot I 1 L] -
TUN 5 AINTNWUT TENINAANYTEANT Ky» Kp WAz X, fuwnd o
«

Y w . - dos o &
4. nﬁ1ﬂ1ﬁ0a1n1luaiqq1mueuua1tau

[ < o { { @ . & dw a & a v
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d . - v ¥ o v w - i &
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A1R2 NN ARY aﬂuuaanaﬂuawnwa1nauwn {input port) twauwuwawuumakunvﬁqwaa (4 A1)
d 3 -
uazLaantvnlaafu1cauntuuﬂzﬂu (4 ﬂa) awnuu nwnwsdenauand1vu1aua151ulnu13&e
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SAMPLING PERIOD (250 COUNT)

2 BET OF 4x8 BIT BUFFER
. ouT
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WAIT FOR INTERRUPT
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6, -360 DEG

1

N ==

READ K(e_) FROM K-TABLE

f

CALCULATE «,, «, AND B

USING (8) AND (9)

]

OUTPUT B, «,,«,-a, AND aT-B-a,
TO COUNTER BUFFER INDICATED BY

FILE INDEX (A OR B)

!

SELECT VOLTAGE VECTORS

Vo, V.,V ANV,
USING TABLE II AND
OUTPUT TO VECTOR BUFFER
INDICATED BY FILE INDEX

(A OR B)

!

ALTERNATE DATA IN FILE INDEX

(A TO B OR B TO A)

RETURN

(M)
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hg . . d { [ Y -
- ﬁwuw1nﬁ¥wqu7¢nuaaagoqa (naxinim peak voltage) ntaﬂnqn15knﬁnuu1¢au1w

< [V { {
ﬂTQﬂHﬁUlnqaulQQTlﬂa7

<4 < - o ¢ ¢ (e . o
- 1ua1§ﬂ11un§ulﬂu 4 KNz n11ﬁﬂ11unn11%3nﬂnaeqﬂn1mﬁ3nﬁ3¢n1aq (pover
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(nN) UTRUTENIY 1AL Voo i, (829:3 A/DiV)

(WUITERU:S5 ms/Div)

o . ( . ¢ .
(3) UTSAULWH V,n (Uu:200 V/Div) uaznirudlau i, (a719:3 A/Div)

(UUITHU:5 ms/Div)

-~ pe { . g =
(R) UWISAUIWA Vyn (UM:200 V/Div) uaznizudlau i, (819:3 A/Div)
(WW2TERU:2 ms/Div)

X 4 . 4 v (& v d
zun 9 (N)=(R) uﬁno:ﬂnaua14ﬂnﬁautnﬁualnai NAINN fo = 29.5 Hz U/ M =0.6
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(n) UTIAUTEMIINTAY v o (U200 V/Div) uarnizudtaw i (a14:3 A/Div)
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-~ & A ' z
(3) ugvauLd Vi (113200 V/Div) uasnTsudian i, (81933 A/Div)

(UHUITLAU:5 ms/Div)

)

—

-~ P L A . .
(R) UTVAUIWA V,, (Uu:200 V/Div) HarnIzus1ay i, (A729:3 A/DivV)

(URIT¥RU:2 ms/Div)

4 A 4 " ¢4 4
zﬂn 10 (N)-(R) uﬂaezﬂﬂauanqqnﬂausnwuataa1 nadnun f = 43 Hz usx M = 0.86
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O

N

Vw St

S

~ { > ' =
(3) UTVAULIWA Von (U200 V/Div) uarnizudiau i, (819:3 A/DiV)

(WU29¢RU:5 ms/Div)

4 d v L 7o
N 11 (- (p) uﬁaqzﬂﬂauaweqnﬁautEﬂnatna1 nA2WA £ = 117.5 Hz uaz M = 1
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