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Abstract

A method to control the speed of D, C, motor with microprocessor is discussed in this paper,

The system consisting of TTL and microprocessor measures the actual speed and compares

it with a reference set speed and the error is used to control the speed of the D, C, motor,
The steady -state error is less than 0.5% of maximum speed and this can be reduced with

more exact measure of actual speed,
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1. Memory Allocation

PIa

2000 Data In(Set Speed Low Byte)

2001 Control
2002 Dst In(Set Speed High Byte)

2003 Control

8004 High 4 bit Datas Out to D/A converter

Low 4 bit Data In to MPU
8005 Control

8006 Data out to D/A converter

Data out for Decimal Diasplay

8007 Control

8020 Data out for Decimal Display
8021 Control
8022 Data In to MPU

8023 Control

EPROM

Q000 ~ Q048 INITIALIZATION

CO4A ~ COAS BCD-to-Binary PROGRAM
COBO ~ C2D2 CONTROL PROGHAM by INTERRUPT
DECIMAL DISPLAY PROGRAM

INITIAL ADDRESS for INTERRUPT

C2E0 ~ C3DC
C3F8 ~ C3F9

C3FE ~ C3FF INITIAL ADDRESS for RESET

RAM

0000 ~ OO7TF
0080 ~ UOFF STORE SENSE SPEFD DATA

0100 ~ 017F

AQUO ~A0TF
Working Area for various operations and temporary

memory for various data,



INITIALIZATION
CooC 8E AO
€003 86 FO
C00s B7 80
Q008 86 05
CooA B?7 80
Co0D 86 FF
COOF BT 80
Co12 B7 80
CO15 86 04
cor7 B? 80
COoiA B7 20
CO1D B7 20
co20 B7 80
coa3 B7 8¢
C026 86 01
Co28 Cé 7E
CO2A B7 AO
Co2D F7 AD
C030 F AO
o093 7F A0
COo3¢ TF A
€039 7F  AO
co3¢C F  AQ
CO3F F A0
Co42 7F A0
CO45 7F AO
Cu48 OE
Co49 01
CHa 7F AO
Co4D 7F A0
COos50 B6 20
CO53 43
Cu54 B? AC
Q057 B 20
CO5A 43
€058 B7 AO
COSE 14
CO5F id
CO60 44
Cubl 44
cos2 8D 25
CO64 B6 A0
CO67 84 OF
Co69 8D IE
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05
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20

07
01
03
21
23
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03
uo

01

02

00
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PROGRAM
10s +§ A0 7F
LDA +3 FO
STA 80 04
LDA A % 05
STA A 80 05
LDA A 4% FF
STA A 80 06
STA A 80 20
DA A #8 04
STA A 80 07
STA A 20 01
STA A 20 03
STA A 80 21
STA A 80 23
LDA A #§ 01
LDA B #§ 7E
STA A AO 20
STA B A0 21
CLR A0 10
CLR AD 11
CLR A0 1A
CLR A0 1B
CLR AO 14
CLR A0 15
CLR AQ U6
CLR AQ 07
CLI
NOP
CLR A0 02
CLR A0 03
LDA A 20 00
COwt A
STA A A0 01
Lba A 20 02
Col A
STA A A0 0u
LSR A
LSR A
LSR A
LSR A
3SR 25
LDA A AD 00 .
AND A %3 OF
BSR 1k

TO Co89

TO CO089

CO6B
COE
CO6F
Co70
Co71
Co72
CO74
Co717
co79
co7C
CO7F
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COAQ
CQA3
COA6
Coa9

CoCe
cocs
cocs
COCE

Bf
44
44
44
44
8D
B6
84
BB
F6
C9
B7
F7
20
BB
Fé
C9
48
59
B?
F7
48
59
48
59
BB
F9
B7
F7

39

B6
84
F6
B7
F7
B6
26
F6
26
B6
F6

B7

AQ
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AO

AO

AO

C1
AO
AO

0oL

AO

AO

A0

AO
AO

80

80
AO
AO
AO
11

AO

A0
AO

AO

01

Ul
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05
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02

02
03
02
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22
OE
OF

06

07
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LSR
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STA

ASL
ROL

ASL

STA

STA

LDA
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COD1
can4
cop?
CDA

CQOF
COE2
COE4
COE7
COE9
COEC
COEE

COFt
COF4
COF7
COFA
COFE
COFC
COFD

COFF
Ci00
€103
Cl06
C109
C10C
C10F
Cli2
Clts
Cils
Ci19
ClIA
C11D
C120
C123
Cl24
Cl29
crac
C12D
C130
C133
Ci3s
Cl139

:13
BO
26
B6
BO
27
F
20
B6

81

26
142
B6
Fg
44
56
44
56
44
56
B7
F7
B6
Fe
Fo
B2
B7
F7
ol
oC

F6
FB
By
BY
F7
oC
B6
Fo
Fo
B2

24

AO

08
AO

05
AQ
0B

AO

03
Cc2
AO

AO

AQ

A0

AQ
AQ
A0
A0
A0

A0

AQ
AQ
AQ

AD

o7
05
15

04

14

1B

58
04
05

08
08
04
05
as
08
04

0B

04
05
04
08

oc

oD

OF
oF
05

04
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STA B AQ
LDA A AO
SUB A A0
BNE 08

LDA A AO
SUB A AO
BEQ O5

CLR A0
BRA OB

LDA A AO
CMP A #8 AA
CLe

BNE 03

JMP C2
LDA A AO
DA B AO
LSR A

ROR B

LSR A

ROR B

LSR A

ROR B

STA A A0
STA B AQ
LDA & A0
LDA B AC
SUBR B A0
S8BC A AD
8TA A AD
sTA B A0
NOP

CLC

LD A A0
LDA B A
ADD B 40
ALC 4 AO
STA A A0
STA B AO
cLC

LDA A A0
LA B AD
SUB B A0
SBC A A0
BCC 21

o7
05
15

14

1B

1B

68
04
05

08
09
04
05
09
08
0A

0B

04
05
09
08
ocC

0D

oE
oF
05
04

TO

TO

TO C15C

COE9

COF4

COFy4

Cc258

_.7_

C13B8
cl3c
CI3E
cl141
Cl44
cl147
Clea
cl4D
Cl4F
cl52
c155
c156
c157
c159
cl15¢C
CI5F
cle62
c165
cl68
Cléa
c16D
c170
C17¢
C174
Ci77
C179
clc
CIL7F
C181
Cl83
C185
C187
C18a
C18D
CI1BE
C191
C194
C197
C19A
C19D
C19F
C1A0
C14a3
Cl4as

oc
20
7E
B&
Fb
7O
B2
25
BE
Fé
01
01
20
7E
B6
Fb6
FO
B2
24
B6
Fé

ocC

FoO
B2
25
B7
F7
Co
24
82
25
78
79
oc
B6
Fé
Fo
B2
7F
20
uC
B6
Fe

03
c2
AQ
A0
A0

AO

AO

AD

c2
AQ
A0
AQ
A0
EF
AO

AO

A0
A0
48
A0
AD
06
04
00

AQD

AU

AD

A0
AQ
A0

78

A0
AD

AQ

29
OE
oF
[+3:]

0A

OE

oF

42
OE
OF
oD

ocC

OE

oF

05

04

13
12

06

06
07

13

cLe
BRA
T MP
LDA
LDA
sUB

SBC

LDA
LDA
NOP
ROP

BRA

LDA
sSuUB
SBC
BCC
LDA
LDA
cLC
SuB
SBLC
BCS
STA
STA
suB
BCC
SBC

03

A

A

AQ
A0

48

AQ

A0

A0

A0

78

A0

AD

c2

AD

A0

A0

A0

EF

AQ

AQ

AD

AQ

A0

AD

AOQ

AQ

29
OE
oF
0B

0A

(327

OoF

42
OE
oF
[eB2]

oc

OE

oF

a5

04

00

13

06

07

TO

TO

TO

TO

TO

Cl41

c229

Ci3E

cl7l

€242

C159

T0 Ci1C1

T C187

TV ClA0

TO C217



C1A9
Cl1AC
C1aD
CLAE
C1B1
C1B4
CiBs
C1Bs8
C1BA
C1BD
C1BE
C1BF
C1Cy
C1C4
cict
c1Ca
CciCD
C1bo
C1D3
C1Ds
Cc1D7
C1D9
c1DB
C|DE
C1E1l
ClE2
CI1Es5
ClES8
CLlESB
CIEE
C1FO
CLF2
Cl1F5
ClFT7
ClFs8
C1FB
CIFE
€201
C204
c205%
C206
Cz09
cz20C

C20E

B2
36
37
7C

81
26
86
B7
33
32
20
B6

F6

82
B7

F7

24
82
25
78

79

B6

FB
B9
81
2E
1F

20

86

FB
89
36
37
7C
B6
81

26

A0

A0
03
05

A0

56

A0

A0
06
04
00
1C
AO

AO

AO
AOQ
AQ
AO
OF
37
AQ

20

AOQ
AQ
AQ

AQ

AQ
AQ
03
05

1A

1B

04

i2

06

07

12

06

07

IAa

1A

SBC A A0 12
PSH A

PSH B

INC A 1A
DA A A 1A
f¢.%13 $ 803
BNE 05
LDA A 4 B AA
STA A 4D 1B
PUL B

PUL A

BRA 56
LDA A A0 04
LDA B A0 05
SUB B A0 OF
SBC A 40 OE
STA A A0 12
STA B A0 13
SUB B % 8 06
BCC 04

SBC A # 8 00
BCS 1Cc

ASL A0 13
ROL A0 12
cc

DB A AO 06
LA B A0 07
ADD B A0 13
ADC A A0 12
CMP A ¥ 8§ OF
BGT 37

CLR AD 1A
BRA 20

CLC

LDA A AD 06
Wwa B a0 07
ADD B A0 13
ADC A A0 12
PSH A

PSH B

INC AO A
LDA A AO LA
P 48 03
BNE Os
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TO C1BD

TO C217

TO Ci1DB

TO C1F7

TO C229

TO C217

TO C215

cz10
ca12
C215
C216

c217
C21a
c21b
c220
C221

C222
Cz23
C224
c227
C229
cz2C
C22E
€230
C233
C236
C239
C23a
C238B
C23C
C23D
C240
C242
C245
C247
C249
Cac
C24F
C252

C255

C258

C25B
C25E
C261

C264

Cc267

C26A
C268B
Cz6E

€271

86
B7
33

32

B7

48
48
438
48
B7
20
F
86
Cé
F
¥
F1
48
48
48
48
B7
20
7F
86
Ct
3
i
B7

F?

B6

Fe

B2

B7

F7

B6

xj
-3

AA

AO

80

80

79

FF

A0

80

80

00
00

AOQ

80
80
C2
AO

AO

AOQ

AO

8

04

1a

06
07

06

04

06
07
04

06

OF
05

04

13

OE

OF

11

DA A% § AA
STA A A0 1B
PUL B

PUL A

STA A A0 06
STA B A0 07
STA B 80 06
ASL A

ASL A

ASL A

ASL A

STA A 80 04
BRA 79

CLR AD 1A
DA A & § OF
baA B & 8 C6
CLR A0 06
CIR AO 07
STA B 80 06
ASL A

ASL A

ASL A
ASL A

STA B 80 04
BRA 13

CLR AO LA
DA A & 800
ba B # 800
CLit AO 06
CLy AOQ 07
8TA A 80 04
STA B 30 06
JvP C2 A2
DA A A0 OE
LA B AO OF
SUB B an 05
SBC A A0 04
STA A AD 12
STA B AO 13
CLC

1DA A AD OE
DA B X0 OF
su8 B A0 11

TO CzA2

TO C25%

TO C2A2



C274
c277
C278
C27B
C27E
C281
C284
€285
C288
C28B
C28E
C291
C294
C297
C29A
C298
C29C
C29D
C29E
C2A1
Czaz
C2A5
C2a8
C2AB
C2AE
CzBi
C284
Cc287

C2BA
C28D
cz2c0
C2C3
C2C4
C2C6
C2Cs
C2C9
QCB
C2CE
C2CF
C2D0
Cc2D3

B2

F8
B9
B7

Fé

B2
B7
F7
F7
48
48
48
48
B7
ol
B§
F§
B7
F7
Bg

B7
F7

FE
Bg
F6
09
A7

09
27

3B
OF
7E
01

AO

5

B 885 B BB B B

B B B

01
02

04
AO

c2

13
12
12
13

06
07
13
12
06
07

0t

04

04
05
14
15

20

20
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