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ABSTRACT

PRESENT, MICROCONTROLLER IS USED FOR CONTROL SYSTEM SUSH AS
MACHINE AND PROCESS CONTROL SYSTEM IN FACTORY. THERE ARE A LOT OF
PERSONS STUDY ABOUT MICROCONTROLLER AND TRY TO FIND SOMETHING NEW
IN ORDER TO DEVELOP ITS SYSTEM.IF WE HAVE ONLY MICROCONTROLLER IT
CAN NOT WORK. IT NEED TO HAVE PERIPHERAL DEVICE FOR INTERFACING
TO REAL WORLD.

THIS REPORT WILL INFORM ABOUT THE DETAILS AND THE IMPORTANT
OF PERIPHERAL DEVICE FOR INTERFACING WITH MICROCONTROLLER TO
EXPLAIN ABOUT HOW TO CHOOSE THE EQUIPMENT WHICH SUITABLE FOR
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2.1 Msutasdognanineatiueurasnuiefyio (Digital to
analogconvertor)

2.2 umnfidununatuf (Binary Weighted Resistor D/A converter)
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CONTE_  EQU OFCO3H
PORTA  EQU OFCOOH;I/P-

PORTB  EQU OFCO1H;DRIVE LED
PORTC EQU  .OFCO2H;DRIVE DAC
DMSEC  EQU 003FH

ORG 8000H;

MOV DPTR, #CONTP;
MOV A, #90H;

MOVX @DPTR, A

HOV DPTR, #PORTB;
CLR As

MOVX €DPTR, A

Hov RO, #003

Mov R1,#00;

START:ACALL SCAN;
JZ START;
ACALL DELAY ;
ACALL SCAN ;
JZ START;
ACALL DECODE;
Mov R1,4
RL As

Mov DPTR, #CONDITION ;

2-8



“~JNP
CONﬁ}TION:AJHP
AJMP
AJMP
AJMP
ENTRY:MOV
RL
ADD
MOV
ACALL
ACALL
AJMP
RUN: ACALL
ACALL

ACALL

SUBRUN:

ACALL
ACALL
JZ

ACALL

CJNE

§;~§

2A+DPTR
ENTRY
ENTRY
RUN
CL

A,RO

RO, A
DISPLAY
LOCKEY
START
DISPLAY
OUTPUT

LOCKEY

SCAN
SUBRUN

DELAY

SCAN

SUBRUN
DECODE

A, #03, SUBRUN

2~¢



- AJMP

CL: Mov

MoV

ACALL

ACALL

ACALL

AJMP

LOCKEY:ACALL

JNZ

SCAN: Mov

Movx

CPL

RET

DECODE: DEC

CJNE

DEC

SJMP

FINDT:

SUBB

RETURN:

DISPLAY: MOV

MoV

START

RO, #00

R1,%00

DISPLAY

OUTPUT

LOCKEY

START

SCAN

LOCKEY

DPTR, #PORTA

A,@DPTR

A

A3

A, #02,FINDT

A

RETURN

CJINE A, #07,RETURN
A,#04

RET

DPTR, #PORTB

A,RO

~-10



MOVX

RET

OUTPUT: MOV

" DELAY:

END

MOV

MOVX

RET

PUSH

PUSH

PUSH

MOV

LCALL

POP

POP

POP

RET

€DPTR, A

DPTR, #PORTC

A,RO

@DPTR, A

R2, #20
DMSEC
03H
02H

ACC

2-11



2.1.2 tpulgmsiuniu 2 a1 (R/2R Ladder D/A Convertor)
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1.25 Va1 uarfimddneadqald 0.625 Taait TuremiidnAdnoagadn (@indynd
10V

w0 LAY o oA 0N
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MEFoNININIASABUINT a1 a8T

R8:2R
Ro:= 2R __l
PCO}——\ i
R, < 2R $ R9:=R
PC1 1 A0
< Ra:zR
Ry = 2R f A
P.B:R
R2 = 2R =
PC3 3 R=20K
R4 = 2R RC:R
PC4 A é
kg = 2R Rp:R
PCS AA‘l‘l ;.
Z RE:R b, - i
Rg =2R A Regen*2R | I
PC6 AN AN
Ry :2R ? Rg:R
PC7 XA Vo
741 ——0

U 2-9 UdANMSADINISAYLOULY R/2R LADDER 141ffy . (3255)

fI0d19MITAIMIN §

PC7-PCO Vg

10000000 = -[{(5/2)+(0/4)+(0/8)+(0/16)+(0/32)+(0/64)+(0/128)+(0/256)]
= -2.5V

00000001 = -[(0/2)+(0/4)+(0/8)+(0/16)+(0/32)+({0/64)+(0/128)+(1/256):
= -0.0195V

L11L11LL = =[(5/2)+(5/4)+(5/8)+(5/16)+(5/32)+(5/64)+(5/128)+(5/256) ]

= -4.98V
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JUR 2-11. ndaNTUsUASY

MoV A, B90H;

MOVX 8DPTR, A

y(ed' DPTR, #PORTB;

CLR As

MOVX 8DPTR, A3

MOV RO, #00;

MOV - R1,%#00;

START:ACALL
JZ
ACALL
ACALL
JZ
ACALL
MOV
RL

Mov

SCAN;
_START;
DELAY ;
SCAN ;
STAR?:
DECODE;
R1,4

As

CONTP EdU OFCO3H

' PORTA  EQU OFCOOH;I/P-
PORTB  EQU OFCO1H;DRIVE LED
PORTC  EQU OFCO2H;DRIVE DAC
DMSEC  EQU 003FH
ORG  8000H;
MoV DPTR, #CONTP;

DPTR, #CONDITION ;



JHP

-~

CONDITION:AJMP

AJMP

AJMP .

AJMP

ENTRY:MOV

RL

ADD

MOV

ACALL

ACALL

AJMP

RUN: ACALL

ACALL

ACALL

SUBRUN:

ACALL

JZ

ACALL

ACALL

JZ

ACALL

CJINE

@A+DPTR
ENTRY
ENTRY

- RUN
CL

A,RO

A

A,R1

RO, A

DISPLAY

LOCKEY

START

DISPLAY

OUTPUT

LOCKEY

SCAN
SUBRUN
DELAK
SCAN
SUBRUN

DECODE

A, #03, SUBRUN

2-18
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«  AJMP

CL: Mov RO, #00

MOV R1, %00 .
ACALL - DISPLAY '
ACALL  OUTPUT
ACALL  LOCKEY
AJHP START
LOCKEY:ACALL  SCAN
INZ LOCKEY
RET
SCAN: MOV DPTR, #PORTA

MOVX A,@DPTR

CPL A
RET
DECODE: DEC A

CINE = A,#03,FINDT
DEC A
\SJMP RETURN
FINDT: CJNE_~ A, #0T7,RETURN

SUBB A,#04

RETURN: RET
DISPLAY:MOV DPTR, $PORTB
Mov A,RO

037152



OUTPUT:MOV

MOV

MOVX

RET

DELAY: PUSH

PUSH

PUSH

Hov

LCALL

POP

poP

POP

RET

. END

8DPTR, A

DPTR, #PORTC

. A,RO

@DPTR, A

ACC

02H

R2,4%20

DMSEC

03H

02H

ACC
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Vo = Vper(Ro) [(PC7/2)+(PC6/4) (PCS/8) (PC4/16) (PC3/32) (BC2/64) (PCL/

128) (PC0/256) 1-Vrgr(RO/RB)

lﬁa RB/RREF =2

PCT7-PCO Vo (V)
00000000 0
00000001 0.039
00000010 0.078
00000011 0.117
01111111 4.96
11111111 -0.039
11111110 . -0.078
11111101 -0.117
10000000 -5.0
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CONTP
PORTA
PORTB
PORTC
DMSEC
ORG
MOV
MOV
MOVX
oV
CLR
HOVX
MOV

MOV

START:

EQU OFCO3H

EQU OFCOOH;I/P"
EQU OFCO1H;DRIVE LED
EQU  -. OFCO2H;DRIVE DAC
EQU 003FH
8000H;
DPTR, #CONTP;
A, #90H;
6DPTR, A3
DPTR, #PORTB;
As
@DPTR, A;
RO, #003
R1, 4003
AcALL SCAN;
JZ START; P -
ACALL DELAY ;
ACALL SCAN ;
JZ START;
ACALL DECODE;
MOV R1,A
RL As

Mov DPTR, #CONDITION ;



.

JMP
-
CONDITION:AJMP
AJMP
AJMP
AJMP
ENTRY:HOV
RL
ADD
MoV
ACALL
ACALL
AJMP
RUN: ACALL
ACALL
ACALL
SUBRUN:
ACALL
JZ
ACALL
ACALL
JZ
ACALL

CJNE

@A+DPTR
ENTRY
ENTRY

_RUN

CL

RO, A

DISPLAY
LOCKEY
START
DISPLAY
OUTPUT

LOCKEY

SCAN
SUBRUN
DELAX
SCAN
SUBRUN
DECODE

A, #03, SUBRUN



AJND
-
CL:” MOV
HOV
ACALL
ACALL
ACALL
AJHP
LOCKEY: ACALL
INZ
RET
SCAN: MOV
HOVYX
CPL
RET
DECODE: DEC
CINE
DEC
SIHMP
FIND7:
SUBB
RETURN:
DISPLAY: MOV

MOV

START

RO, #00

R1,#00

_ DISPLAY

OUTPUT

LOCKEY

START

SCAN

LOCKEY

DPTR, #PORTA

A,8DPTR

A

A

A,#03,FINDT

A

RETURN

CJNE_‘ A, #0T7,RETURN
A, #04

RET

DPTR, 4PORTB

A,RO



HOVX €DPTR, A

. RET
OUTPUT: MOV DPTR, #PORTC
MOV A, RO
MOVX @DPTR, A

RET

DELAY: PUSH ACC

PUSH 02ZH
PUSH 03H
MOV R2, %20

LCALL DMSEC

POP 03H
POP 02H
POP ACC
RET

END
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CONTP ™ EQU 0FCO3H i
PORTA  EQU OFCOOH;T/P FROM  ADC

PORTB  EQU OFCO1H ;FUNCTION -
PORTC  EQU oFCozH

BUFFER EQU 20H

sPORTBO-PORTB2 SELECT CHANELE

sPORTBO = A
sPORTB1 = B i
5PORTB2 = C

sPORTB2 START ADC
PORTC EQU OFCO2H;
BUFFER EQU 20H
ORG 800Q0H

MoV B6H, #OFTH;KEEP HIGH BITE ~ OF INTERUPT

MoV 67H, #00H;KEPP  LOW BITE  OF INTERUPT
Mov IE, $1000000IB;ENABLE INTO

MoV IP,#01H;INTO IS FIRST PRIORITY

SETB ITO

MoV DPTR, #CONTP

MoV A, #90H

MOVX @DPTR,A ;PORTA GET I/P FROM ADC
MoV DPTR, #PORTB

MOV A, #00H



MOVX

MOV

Mov

MOVYX:

€DPTR, A
DPTR, $PORTC
A,00H

@DPTR, A

PRESTART:

CLR

5 START
;USE
vMov
Mov
MOVX
MOV
MoV
MOVX
Mov '
ov
Movx
MoV
WAIT:
JNB
SJMP

sEND OF

BUFFER.O

AND  SELECT CHANNEL
CHANNEL 3
DPTR, #PORTB
A, #00000011B
&DPTR, A
DPTR, #PORTB
A,%#00001011B
@DPTR, A
DPTR, #PORTB
A,#00000011B
@DPTR, A

C,BUFFER.O

BUFFER. O, WAIT
PRESTART

START

2~-3



.......

2922599235959 35%°%

ORG

PUSH

MoV

MOoVX

MOV

Movx

SETB

POP
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CONTP
PORTB
PORTA
DMSEC
ORG
MOV
MoV
MOVX
Hov
MoV
HOYX
CHECK:

CONDITION:AJHP

START:

STOP:

EQU OFCO3H
EQU OFCO1H;
EQU OFCOOH;GET DAT FROM SWITCH
EQU 003FH
8000H
DPTR, $CONTP
A, 90
8DPTR, A
DPTR, ¥PORTB
A, BOOH
8DPTR, A
ACALL  SCAN
Y, CHECK >
ACALL  DELAY
ACALL  SCAN
JZ START
ACALL  DECODE
RL A
HOV DPTR, #CONDITION
JHP 8A+DPTR
START

AJHP  STOP
MOV DPTR, #POTRB
MoV A, k1
MOVX  @DPTR,A
AJMP  CHECK
MOV DPTR, #PORTB
MOV A, 20
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MovX
AJMP
AJHP

DECODE: CJNE

SCAN:

MOV
SJIHP
ST:MOV
PREOUT:
RET

Hov
HOVX
CPL
RET

DELAY:PUSH

END

PUSH
PUSH
MoV
LCALL
POP
POP
poP
RET

aPTR, A
CHECK

CHECK

A, #00000001B, ST
A, #00H

PREOUT

A, %1

DPTR, #PORTA
A,8DPTR
A

ACC
02H
03H

R2, 20

DMSEC

03N
02H

ACC
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TiP663 npn Darlington Power Transistor

TO-3 package

ussq — EMITTER

The collector is in giecincal
contact with the case

Maximum ratings at 25°C case temperature
{Veglar atlg=0: 300V

Veg: 8V P5 at25 case: 150W

le: 30A Psat2s freeair: 3.5W

lg: SA T, -55Ci10200C

Elecinical charactenstics at 25°C case temoerature
lcatlg=0: 250 uvA Mezigar &llo = 10 A "2 Vimax)
Meg atlz =3 A 300{mim Meglgar atle = 20 A 3 V(max)
*C.00C(max}

Rez atlg'= 20 A 23({mun) Vzgjeat stilc = 10 AT 2.1 ¥{max)

Vagigar @l lc = 2C Al 25 Vimax)
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e
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=" RN
T RN i
04 M 4 iCc &C

Veg iy Gollacton emilles saluraion valtage (V)

Iz coiectar current (A Iz coliectdr current (A}

e (d)

Trpical churactenistics of o TIPO63 Darlington power trznsisior. (a1 Safc operating arcz: (hy curren: gair:
1c) collector-emitter voliage: () base-emittes voliage. (Reprinicd by permission of Texas Instruments.)
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CONTP ~ EQU OFCO2Il
PORTB  EQU OFCO1H;
PORTA  EQU OFCOOH;GET DAT FROM SWITCH
DMSEC  EQU 003FH
ORG B00OH
MoV DPTR, #CONTP .
MOV A, 83011
MOVX  @DPTR,A
MoV DPTR, #PORTB
MOV A, BOOH
HOVK ~ @DPTR, A
CHECK: ACALL  SCAN
Jz CHECK -
ACALL  DELAY
ACALL  SCAN
Jz START
ACALL  DECODE
RL A
MoV DPTR, #CONDITION
JHP 8A+DPTR
CONDITION:AJMP  START ' 7, - -
AJMP  STOP
START:
Hov DPTR, #POTRB
MOV A, #1
MOVY ADPTR, A
AJMP  CHECK
STOP:
MOV DPTR, #PORTD
MOV A, 80O
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Movx
AJHMP
AJMP

DECODE: CJNE
MOV
SJMP
ST:MOV
PREOUT:
RET

SCAN: AoV
HOVX
CPL
RET
DELAY:PUSH
PUSH
PUSH
HOV
~— "LCALL
poP
POP
pPOP
RET
END

aPTR, A
CHECK
CHECK

A, #00000001B, ST
A, #00H
PREOUT

A, #1

DPTR, RPORTA
A,4DPTR

A —

. ACC

0zZH

03H

RZ, §20

DMSEC '
031l

02H

ACC
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CONTP
PORTB
PORTA
DMSEC
ORG
Mov
Hov
MQVX
h{o)'}
Mov

HOVX

CHECK: ACALL

CONDITION:AJMP

START:

STOP:

HOV

EQU  OFCO3H
EQU  OFCOLH;
EQU  OFCOON;GET DAT FROM SWITCH
EQU  003FH
8000H
DPTR, #CONTP
A, E9OII
8DPTR, A
DPTR, #PORTB
A, BOOH
aDPTR, A
SCAN
Jz CHECK \
ACALL ~ DELAY
ACALL  SCAN
Jz START
ACALL  DECODE
RL A
MOV DPTR, ECONDITION
JHP 8A+DPTR
START i

AJHP  STOP
MoV DPTR, #POTRB
KOV A, k1
NOVX  QDPTR, A
AJMP  CHECK
MOV DPTR, $PORTB

A, O



HovX
AJNP

AJMP

DECODE: CJNE

SCAN:

Mov
SJIMP
STHOV
PREOUT:
RET

MoV
NOVX
CcPL

RET

DELAY:PUSH

END

PUSH
PUSH
MoV
LCALL —
pop
POP
pop
RET

aPTR, A
CHECK

CHECK

A, #00000001B,ST
A, #00H
PREOUT

A, #1

DPTR, #PORTA
A,4DPTR
A

ACC
02H
03H
RZ, #20
DMSEC
03H
02H

ACC
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‘CONTP  EQU OFCO3H

PORTB  EQU OFCO1H;
PORTA  FQU OFCOONSGET DAT FROM SWITCH
DMSEC  EQU 003FH

ORG 8000H

MOV DPTR, #CONTP

MOV A, £901

MOVX @DPTR,A
MOV DPTR, #PORTB
Mov A, BO0H
HOVX 8DPTR, A
CHECK: ACALL SCAN
JZ CHECK 3
ACALL  DELAY
ACALL  SCAN
JZ START

ACALL  DECODE

RL A
MOV DPTR, CONDITION
JMP 8A+DPTR

CONDITION:AJMP START

AJHP  STOP
START:
Mov DPTR, #POTRB
MoV A, #1
MOVYX RDPTR, A
AJMP CHECK
SToP:

Hov DPTR, #PORTR

MOV A, O



yovx
AJHP

AJMD

DECODE: CJNE

SCAN:

DELAY:

END

MoV
SJIuP
ST:MOV
PREOUT:
RET

(oA 4
HOVX
CPL
RET
PUSH
PUSH
PUSH
Mov
LCALL
POP
POP
pop
RET

A, #00000001B, ST
A, #OOH
PREOUT

A, B]

DPTR, #PORTA
A,8DPTR

A

ACC
62H
02H
R2, #20
DHSEC
031l
oz

ACC
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CONTP
PORTB
PORTA
DMSEC
ORG
HOV
MOV
MOVX
OV
Mov
HOVX

CHECK: ACALL

CONDITION:AJHP

START:

STOP:

EQU OFCO2H
EQU OFCO1H;
EQU OFCOOH;GET DAT FROM SWITCH
EQU 003FH
8000H
DPTR, £CONTP
A, $90H
@DPTR, A
DPTR, #PORTB
A, BOOH
8DPTR, A
SCAN
JZ CHECK
ACALL  DELAY
ACALL  SCAN
S START
ACALL  DECODE
RL A
Hov DPTR; #CONDITION
JMP 8A+DPTR
START
AJMP  STOP
(0} DPTR, #POTRB
MOV A, %1
Movyx 8DPTR, A
AJMP  CHECK
HOV DPTR, #PORTB
MoV A, 80



MovX
AJHP
AJHP

DECODE: CJNE

SCAN:

HoV
SJTHKP
ST:MOV
PREOUT:
RET

MoV
HOVX
CPL
RET

DELAY:PUSH

END

PUSH
PUSH
 (04'4
LCALL
pPoP
pPoP
POQ
RET

8PTR, A
CHECK
CHECK

A, #00000001B,ST
A, #00H
PREOUT

A, tt 1~,‘

DPTR, #PORTA
A,8DPTR
A

ACC

02H

030

R2, £20

DMSEC - = —
031

02H
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) Kg = back emf constant

¥ = 8a311 Seyueesis Laes
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e 1énmdetoundufinmiininous 1aes (back emf power)
P=El =TW 4.3
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T = useiavoaweinos

Saun T KT I 4.4

)

Torque constant IAYNIIUIdAN (N Kg

=
S
~
t
i

enntigenelian aafidneivileia Ry MIuszUUAILANATS L naT

f=) __4. £t
A9 Xy115und Motor constant

4=

ta



tn

Taufl Ky = T/ (RI?) = Xp/ R +.

A TMLATTUD LB M IIUNANNIE steady state
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Km-w 4.

T = KTV/R
nwmuAld Ts(stall torque) = Kv/R
#anqu no—-load (torque = 0)

amuatl wy fa dws11§218wyNrd019E no-load

~d

szaty 918 W = KV/RKa? = V/Kg 4.
21 Ts = Km? W 4.8
vindunisit 4.3 P = EI = TW
WnuAn T 910ENNISR 4.6
Wi P = [(KpV/R) = (Km?W) IW
\ilavan power curve vz ifiugumarivan 4
A1 Back emf Power asuwnﬁqm;ﬁa W = Wo/2
¥ ﬁz&z&ﬂ%ziﬁiﬁ Pmax = (Km=%o~)/4 +.9
naunIsH 4.6 (sIrwastuseda (T) uguiuurestii An
T §NansanidSnluguuLyYes. Dynamic model
Dynamic -Model ‘
T = J dw/dt + Tf 1.10
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NNANMISH 4.4 T = Kp I
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take laplace ﬂnnﬁsﬁ 4.11
218 KpI(s) = JsW(s)+Tf(s} 412,
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WK V(s) = LsI(s)+RI(s)+KEW(s) +.13
V(s)/KE =[(TeTmS7+TmS+1) W(s)]+[(1/Km>)(Tes+1)

Tf(s)] 112
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1ﬁa Te = electrical time constant
Tm = mechanical time constant
Te = L/R ) +.15
Tn = J/Km? 4.16
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(Tm S+1) W(s) = [V(s)/Kgl - [Tf(s)/Kn?] 1.17
aums® 4.17 Hifu Dynamic Model veNuiADd
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Ke(back emf constant)
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CONTP EQU OFCO3H
PORTA EQU OFCOOH
PORTB EQU OFCO1H
PORTC EQU OFCO2H
DMSEC EQU 003FH
BUFFER EQU 20H
BUFFERB EQU 21H
BUFFERC EQU 22H
ORG 8000H'

MOV DPTR, #CONTP

MOV A, #90H

MOVX @DPTR, A

BEGIN:

MOV BUFFERB. #00H

MOV BUFFERC, #00H

MOV A,700H

MOV DPTR, #PORTB

MOVX @DPTR,A

MOV DPTR, #PCRTC

MOVX @DPTR, A

CHECK:ACALL SCAN
JZ CHECK

ACALL DELAY

ACALL SCAN

JZ CHECX

ACALL DECODE

RL A

MOV DPTR.#CCNDITION
JMP @A+DPTR

CONDITION: AJTMP FORWARD
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AMP REVIRSE
AJMP  START
AJMP  STOP
FORWARD:
MOV DPTR,3PORTC
SETB BUFFERC.0
CLR BUFFERC. 1
MOV A,BUFFERC
MOVX  @DPTR,A
SETB BUFFERB. 0

CLR ‘BUFFERB. L

ACALL LOCKEY
AJMP 'CHECK
REVIRSE:
MOV DPTR,#PORTC
CLR BUFFERC.O
SETB BUFFERC. 1
MOV A,BUFFERC
MOVX @DPTR, A
CLR BUFFERB.O
SETB BUFFERB. !
ACALL  LOCKEY
AJMP CHECK
START:
MOV DPTR.ZPCRTB
MOV A,BUFFERB
MOVX  @DPTR.A
ACALL LOCKEY

AJMP  CHECK



STOP:

AJMP BEGIN

LOCKEY : ACALL SCAN

SCAN:

DECODE:

JNZ LOCXEY

MOV.. . DPTR,#PGRTA
MOVX  A,@PTR
CPL A

MOV BUFFERA, A

JNB BUFFERA.OQ,KEY2

MOV A, 70

SJMP PRE_OUT

KEY2:JNB  BUFFERA.1.KEY3
MOV A.7L

SJMP PRE_OUT

KEY3:JNB  BUFFERA.2,KEY4
MOV A,#2

SJMP PRE_OUT

KEY4:MOV  A,#3

PRE_OUT :RET
DELAY: PUSH  ACC
PUSH 02
PUSH 03

MoV R2.720

1o



END

LCALL

POP

POP

POP

RET

DMSEC
03
02

ACC
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