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ABSTRACT

This project 1is the education’s kit for studying the function
and operation of D.C. Brushless Motor. This is a fundamental
knowledge that we are able to get understanding and applying

for the other concerns.

The project are contain the I.C. chip LM621 for Brushless
Motor Comnmutator, LM629 which performs an interfacing with the
Microcomputer and control the motor’s speed and, also, rotation
direction. Furthermore, the project are also provided the driver
circuits, a Current Protection c¢ircuit, and a Pulse Width
Modula tor circuit for supplying the control signal to the LM621

by manually.
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2.3. T18azidgaaadniianiiudanae 1a.3d. LME21 :

. Tested Design
Parameter Conditions Typ Limits Limits Units
DEAD-TIME SECTION
High Level Input Voltage
DIRECTION: Pin3 = QV 2.0 2.0 V min
QUTPUT INHIBIT: 2.0 2.0 V min ;
DEAD-TIME ENABLE: Pin 17 = OV 2.0 2.0 V min i
High Level Input Current Vin = 5V !
DIRECTION: Pin3 = oV 100 150 A max
OUTPUT INHISIT: 60 100 1A max
DEAD-TIME ENABLE: 200 300 A max
Low Level Input Voltage
DIRECTION: Pin3 = oV 0.6 0.4 V max
QUTPUT INHISIT: 0.6 0.4 V max
DEAD-TIME ENABLE: 0.3 0.2 V max
Low Level Input Current
DIRECTION: Via = 0.6V -100 -150 A max
OUTPUT INHISIT: Vin = 0.6V -60 -100 pA max
DEAD-TIME ENABLE: Vin = OV ~200 —-300 A max
Propagation Delays Dead-Time Off,
(Inputs to Outputs) (Pin3 = QV)
OUTPUT INHIBIT 200 ns
DIRECTION 200 ns
Minimum Clock Period, R=11kQ 22 s
Tewk (Note 3) C = 200 pF i ®
Clock Accuracy R = 30k +3 %
f = 100 kHz C = 400 pF
Minimum Dead-Time Dead-Time Off 15 ns
Minimum Dead-Time Dead-Time On 2 Towx
COMPLETE CIRCUIT
Total Current Drains Outputs Off
loey 10 mA min
lccs 15 22 30 mA max
lec2 Veez = 40V 2 mA min
lec2 3 6 9 mA max
Undervoltage Lockout 16 2.0 Viax
Vees

Note 1. Uniess otherwise nated ambient temparature (Ta) = 25°C.
Hote 2. Unless otherwise noted: Vegy = +5.0V, “recommended operating range Ve = 4.5V to 5,5V" Vega = + 10.0V, ambient temperature = 25°C,

Note 3. Clock osailator perad, Teyx = RC, where Teyk is in ps, Ris in k}, and Cis pF. Also see seiection graph in Typical Charactenstcs tor determining values
of A and C. Note that the value of R should be no less than 11 k) and C no less than 200 pF.

Note 4, Tested limits are guaranteed and 100% production tested.

Note 5. Design limits are guaranteed (but not 100% production tested) at the indicated temperature and susply vollages. These limits are not used to calculate
ouigoing quality levels,

Note 6. Specifications in boldface acply over juncti range of —40°Cto +85°C.
Note 7, Typical Thermal Resistances O;4 (see Note 8):
N pkg, board mounted 110°C/rw
N pkg, sockeied 118°C/W
Note 3, Package thermal resistance indicates the ability of the package to dissipate heat generated on the die. Given ambient temperature and power dissipalion,
the thermal resistance parameter can be used to d ine the approxi perating juncti P e. Operating junction D @ directly effec!s

product perfarmance and relability.

Mote 9. This pant specifically does not have thermal shutdown protection to avoid salety problems related o an unintentonal restan due to thermal time constant
vartations. Care shouid be taken to prevent excessive power dissipation on the die.

Note 10: Human body modei, 100 pF, discharged through a 15000 resistor,

4 as
3ﬂn 2.2. uﬁﬂoqmﬁuuan1q1ﬂﬁﬂnaq LM621




Absolute Maximum Ratings (see Notes)
It Military/Aerospace specified devices are required,
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Operating Ambient Temperature Range

please contact the National Semiconductor Sales LMs21 —40°Cto +85'C
Oftice/Distributors for availability and specifications. Storage Temperature Range —65'Clo +150°C
Vee +7v Junction Temperature 150°C
Veez +45v ESD Susceptibility (Note 10) 2000V
Logic Inputs (Note 1) Veetr +0.5V, ~0.5V Lead Temperature, N pkg.
Logic Input Clamp Current 20 mA (Soldering, 4 sec.) 260*C
Qutput Voltages +45V, —-0.5V
Output Currents_- - Internaily current limited
Electrical Characteristics (see Notes)
Tested Design .
Parameter Conditions Typ Limits Limits Units
DECODER SECTION
High Level Input Voltage
HS1, HS2, HS3: 2.0 2.0 V min
30/60 SELECT: 2.0 2.0 V min
High Level Input Current
HS1, HS2, HS3: Vi = Vee 100 200 pA max
30/60 SELECT: ViH = Veer 120 . 240 pA max
Low Level Input Voltage
HS1, HS3 and HS2 30/80 = sV 0.6 0.4 V max
HS1, HS3 and HS2 30/80 = OV 0.6 0.4 V max
30/60 Select Hgy = Hgy = 5V 0.6 0.4 Vinax
Low Level Input Current
HS1 and HS3: Vi, = 0.35Vv -400 —600 #A max
HS2: ViL = 0.4V -100 -200 pA max
30/80 SELECT ViL = 0.0V ~700 -1000 pA max
Input Clamp Voltage ba = 1mA Veer +0.7) v
(Pins 2,3,5,6,7,8,17) in= —1mA (—0.6) v
Output Leakage Cumrent Qutputs Off
Sinking Outputs Veeoz = 40V, 0.2 1.0 pA
Vourt = 40V
Sourcing Outputs Vout = 0V -0.2 -1.0 nA
Short-Circuit Current Veez = 10V, 50 35 mA min
Sinking Outputs Vout = 10V
Sourcing Outputs Vour = 0V -50 -35 mA min
Veat (sinking) | =20 mA 0.83 1.00 V max
Varoo (sourcing) = (Veca — Vout) | = -20mA 1.7 2.00 V max
Qutput Rise Time (sourcing) 50 ns
CL < 10pF
Qutput Fall Time (sinking) 50 ns
CL <10 pF
Propagation Delay Dead-Time Off 200 ns
(Hall Input to Cutput)
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TABLE 1. LM621 Commutation Decoder Truth Table
Sensor Pasition Sensor Inputs Slink Outputs Source Qutputs
Phasing Range HSA HS2 HS3 1 2 3 1 2 3
0-60 0 0 0 ON oft oft olt ON off
60-120 0 0 1 ON off oft oft oft ON
30 deg 120-180 0 1 1 oft ON oft off oft ON
180-240 1 1 1 off ON oft ON oft off
240-300 1 1 0 off off ON ON off off
300-360 1 0 0 oft off ON off ON off
0-60 1 0 1 ON oft oft oft ON off
60-120 1 0 0 ON oft oft oft oft ON
60 deg 120-180 1 1 0 off ON oft oft off ON
180-240 0 1 0 off ON oft ON oft off
240~-300 0 1 1 oft off ON ON oft off
300-380 (o] 0 1 off off ON off ON oft
0-90 0 1 HS2 off na oft off na ON
90 deg 80-180 ] 0 HS2 ON na off off na oft -
180-270 1 0 HS2 off na ON off na off
270-360 1 1 HS2 oft na oft ON na off
Pin Numbers: 5 6 7 16 15 14 13 12 1
Note 1: The above outputs are g d when the Oiraction input, pin 2, is logic high. For reversa rotation {fin 2 logic low), the abcve sink and source output
states become exchanged.
Note 2: For four-phase motcrs sink and source outputs number two (pins 15 and 12) are not used: hensae the “na” (not apglicatie) in the appropriate columns
above, Figure § shows how the required sink and ‘source outputs for four-phase motors are derived.
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TABLE Ii, Alternative Sensor-Phasing Names

Alternate Position Sensor Inputs Corresponding LM621 Position
Phasing Range HS2 Range and/or Comments

X
w
-
X
(%]
w

0-60
60-120
60 deg” 120-180
180-240
240-300
300-360

Same as 30-degree phasing, butin reverse
order; i.e., only change is ralative direction.

0-€0
60-120
*120 deg” 120-180
180-240
240-300
300-360

Same as 60-degree phasing, but with shifted
order of position ranges: i.e., only change is
relative phasing of sensor signals.

N

0-80
60-120
240 deg” 120-180
180-240
240-300
300-360

Same comment as atove for 120 deg”
phasing.

0-€0
60-120
“300 deg” 120-180
180-240
240-3C0
300~360

Same as 30-degree phasing, but with shifted
order of position ranges, i.e., only change is
relative phasing of sensor signals.
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s#kkk¥ Program LM629 Controller skkkkidk Rev. 1.01/1993 kkdkkkiidkddlkk
s¥kk¥k This program is initially created by:
3 Rawat Khantrum and Wiboon Pichaiya
s¥kkkx which is used to communicate with IBM PC and control the operation
skkkkx of an I.C. LMB29 Precision Motion Controller per details in

s¥kekx "D.C. Brushless Motor Education’s Kit" project (SGT11).

-e

R e 8255”s Port Addresses =-—--mmmm oo
]
CONTROL EQU 4003H 38255 Control Port Address
PORT_A EQU 4000H 38255 Port "A" Address
*PORT_B EQU 4001H 38255 Port "B" Address
PORT_C EQU 4002K 38255 Port "C" Address
CON_WD EQU 82H 38255 Control word=Port A,C-> Input
5 Port B -> Output
H
H e et LM629’s Port Addresses =w—————mmm oo
H
COMMD EQU 2000H 3LM629 Command Port address
STATUS EQU 2000H 5;LMB29 Status Byte address (same as

scommand port address)

DATA EQU 2001H ;LM629 Data Port address

; :

$mmmm———— LM629’s Command Code -=---e-c—nua e
H

RESET EQU 00H “sSoftware RESET.

DFH EQU 02H sDefine Home position.

SIP EQU 03H sSet INDEX Position.

LPEI EQU 1BH : sLoad Position Error for Interrupt

s¥¥Need two consequence Data Bytes



LPES

SBPA

SBPR
MSKI
RSTI

LFIL

UDF

LTRJ

STT
RDSIGS
RDIP
RDDP
RDRP
RDDV
RDRYV

RDSUM

we

5

START_BF
START_AC
START_PS
START_VL

INPUTBIT

EQU

EQU

EQU
EQU
EQU

EQU

EQU

EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU
EQU
EQU

EQU

1AH

201

211

1CH

1DH

1EH

041

1FH

01H

O0CH

09H

08H

DAH

07H

081

O0DH

30H

36H

3EH

3AH

35H

59

s range 0000-TFFF.¥e¥k¥

sLoad Position Error for Stopping

s ¥kNeed two Data Bytes 0000-7FFFH

sSet Break Point (Absolute) .Need 4 Data
;Bytes 0C0000000 - 3FFFFFFF.

sSet Break Point (Relative). Need as SBPA.
sMask Interrupt. Need 2 Data bytes.
sReset Interrupt. Need 2 Data bytes.
sLoad Filter Parameter. Need 2-10 data
sbytes.

sUpdate Filter.

sLoad Trajectory parameter. Need 2-14
sdata bytes.

sStart Motion Control

sRead Signals register.

sRead Index Position.

sRead Desired Position.

sRead Real Position.

sRead Desired Velocity.

sRead Real Velocity.

sRead Integration-Term Summation value.

sStart address of Input Data Buffer.

sStart address of Accelation Data Storage.
sStart address of Positioning Data Storage.
;Start address of Velocity Data Storage.
;Status bit of Command Code and Previous

sdirection.



CODEAREA  EQU
H
fommm e ——————
>

START_M EQU
VELOCITY EQU
ACC_CODE EQU
POS_CODE  EQU
STOP_M EQU
RDIR_CODE EQU
FDIR_CODE EQU
5
§mmmmm e ———
H

INITIAL:

34H

01H
02H
03H
04H
05H
06H

07H

org
limp
org
limp
org

limp

org

ROV
Rnov
ROV
ROVX

sjmp

60

sCommand Code §torage area.

sMotor starting command code.

sVelocity values entry.

sAcceleration values entry.

sPositioning values entry.

sMotor stopping command code.

sReverse direction command code.

sForward direction command code.

0000H
INITIAL
0003H
Host_int
0013H

PC_link

0024H

Sp, #60H

dptr, #CONTROL
a, #CON_WD
adptr,a

over

sSet Stack Pointer.

sInitialise 8255
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BUSY: mov dptr, #STATUS sInitialise LM629
ROVX a,8dptr
ib acc.0,BUSY sCheck Bit 0 whether LM629

sbusy or not.

RET
OVER:
acall Dbusy sCheck Busy flag.
nov dptr,#COHMD
nov a, ¥RESET sReset LMB29

novx édptr,a

acall busy

mov a, #DFH sDefine "Home" position

ROVX 8dptr,a

acall Dbusy

ROV a, #MSKI sDefine "Mask interrupt" command.
ROVX 8dptr,a

ROV dptr, #DATA

ROV a, $00H

acall  BUSY

BOVX eédptr,a

BOV a, #04H sEnable Trajectory-Complete interrupt
acall busy

ROVX adptr,a

nov dptr, #COMMD

ROV a, $LFIL sDefine Filter parameters.

e



LPSEND:

ROV
lcall
BOVX

ROV

ROV

lcall
ROVX

setb

ROV

lcall

ROVX
Bov

ROV

leall
ROVX
dinz
ROV
lcall
ROVX

-
b4
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8, #LTRJ
BUSY
édptr,a

dptr, $DATA

a, #1DH

busy
edptr,a

35.1H

a, #2AH

BUSY
édptr,a
ro, #03H

a, $00H

BUSY
édptr,a
r0, LPSEND
a,0FH
BUSY

édptr,a

sLoading ’Velocity data’.

>

ROV

a, #00H

;Setting trajectory control.

sPrepare to write the Trajectory
sparamneter.

sSets Mode = Velocity

3 Direction = Forward

H Motor is stopped

sMark that the default direction is
s"Forward".
sDefine to load Velocity, Acceleratio

sand Position data’s.

sPrepare to load Acceleration data.

sLoop for sending first 3 bytes

sSend last byte of Acceleration data.

;Sending 1st byte of Velocity data.



-
9

leall
ROVX
ROV
lcall
ROVX
nov
leall
ROVX
nov
leall

ROVX

63
BUSY
eédptr,a
a, #06H
BUSY
adptr,a
a, #0D1H
BUSY
8dptr,a
a, #0ECH
BUSY

edptr,a

sLoading *Position data’.

-
b4

ROV
lcall
ROVX
ROV
lcall
ROVX
nov
lcall
BOVX
ROV
lcall

movx

a, #00H
busy
edptr,a
a, #03H
busy
adptr,a
a, $0DH
busy
adptr,a
a, #40H
busy

8dptr,a

sStarting Motor.\

-
’

ROV

dptr, commd

s2nd byte

s3rd byte

sLast byte.
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nov a,#01H

ROVX édptr,a

H
sNow! motor is working and CPU is waiting for any command from
sPC to load in.
H
sClearing 4-bytes Input Buffer (Int. RAM 30H-34H) and Input Bit
s (Int. RAM 35H).
H
CHECKBIT: nov a,35H sGet contents of Input Bit.
H
sCheck bit 0’ of Internal RAM address 20H. If the bit is set, means
scommand exist.
H
Jjb acc.0,READ_BUF  ;If command exist, then go to proces
sjmp checkbit
H
READ_BUF: ROV a,#34H

cine a,#01H, VELO_CMD ;Looking for STT copmmand.

ROV dptr, #comnd
ROV 8, fiSTT
lcall BUSY

BOVX adptr,a

lcall CLRBUF sClear Input Buffer and Input Bit
sbefore exit.
RET
H

VELO_CMD: cine a, #02H,ACC_CMD ;Looking for Velocity changing comman



X_FER:

85

3If a Velocity command exist, need to transfer the data’s in Input

sBuffer to Velocity Buffer.

.
»

-
b4

mov
mov
mov
Bov
nov
inc
inc

dinz

r0, #START_BF
ri1,#START_VL
r2, #04H
a,aro

rl,a

ro

ri

rZ,X_FER

sLoading Velocity data.

-
b4

ROV
rov
lcall
ROVX
ROV
mov

inb

nov

lcall
ROVX

simp

dptr, #COMMD
a, #LTRJ
busy
adptr,a
dptr, #DATA
a, 35H

acc.1,VEL_REV

a,#1CH

BUSY
8dptr,a

BOTH_VEL

sStart address of Velocity Buffe

3If Acc bit 1 is "0" means previous

sdirection is "reverse"

sLoading Trajectory Control Word

-
’

-e

-e

-Forward Direction
-Velocity mode
-Smoothly stopping

-Only Velocity will be loaded



VEL_REV:

BOTH_VEL:

VELO_LD:

ACC_CMD:

nov
lcall

ROVX

mov
lcall

BOVX

66

a, $08H
BUSY

adptr,a

a, #08H
BUSY

adptr,a

sMode=Velocity, Motion=Reverse

;Define Velocity values will be loade

sStarting to load Velocity values to"LMB29

-
b4

-
b

nov

Bov

ROV
lcall
BOVX
inc

dinz

lcall

RET

r2,#04H

r0, #36H

a,ero
BUSY
adptr,a
ro

r2,VELO_LD

CLRBUF

sNext! check whether it’s Acceleration loading command or not.

-
’

sPreparring to

cine

a, #03H, POS_CMD ;If not Acceleration command, skip to

sPositioning command.

x-fer data’s in Input buffer to Acceleration area.



e

FILL_ACC:

ACC_REV:

e

mnov
nov

nov

ROV
ROV
inc
inc

dinz

lcall

ROV

ROV
lcall

mOVX

ROV
ROV
inb

Rnov

lecall
BOVX

simp

ROV

lcall

87

r0,Start_bf
rl,Start_ac

r2, #04H

a,8er0
éri,a
ro
ril

rZ2,FILL_ACC

CLRBUF

dptr, #COMMD
a8, #LTRJ
BUSY

8dptr,a

dptr, #DATA
a, 35H
acc.1,ACC_REV

a,#¥19H
BUSY
édptr,a
BOTH_ACC

a,t09H.

BUSY

sClear Input buffer after transferred.

sSend a LTRJ command to LM629.

sMode=Velocity, Direction=Forward,

sMotor=0ff.

sMode=Velocity, Direction=Reverse,

sMotion=Turn off.
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ROVX eédptr,a

BOTH_ACC:
mov a, #20H sDefine that Acceleration value will be
sloaded.
ROVX édptr,a
nov r0, $3AH sPoint to starting of Acceleration
svalue area.
ROV r2, #041 sDefine numbers of data.
TX_ACC:
nov a,erd
lcall BUSY
ROVX @dptr,a
inc ro

dinz r2,TX_ACC

ROV dptr, #COMMD sStart motor after Acceleration value
shas been loaded.

nov a, #STT

lcall BUSY

ROVX 8dptr,a

RET

sPogitioning comeand service routine.
H
POS_CMD:

cine a, #04H,STOP_CMD ;Go to Stopping command if not position.

ROV r0, START_BF

rov r1, START_PS



SN

69

nov r2, $04H
FILL_POS: sMoving the Position values
sfrom Input buffer to Position
sarea.
nov a,aro
Bov érl,a
ine ro
ine ri
dinz r2,FILL_POS
. lcall CLRBUF
sSending Positioning command to LME29
H
ROV dptr, #COMMD
ROV a, #LTRJ
lcall BUSY
BOVX eédptr,a
H
sSending Position value to LMB29
H
ROV dptr, #DATA
nov a,35H
jnb acc.1,POS_REV
H
Bov a,#18H H Mode=Velocity
5 Direction=Forward
; Motor keep moving
leall BUSY

BOVX adptr,a



POS_REV:

BOTH.POS:

-
>

sLoad the Positioning values to LM629.

TX.POS:

-
’

sMotor Stopping

-
b4

STOP_CMD:

sJmp

ROV
lecall

BROVX

nov

ROV

Bov

ROV
lecall
nOVX
inc

dinz

RET

cine
ROV
mov
lecall

BROVX

70

BOTH_POS

2, #08H
BUSY

adptr,a

a, #02H

r0, START_PS

r2,#04H

a,8ero
BUSY
edptr,a
r0

r2, TX_POS

command service routine.

a, #05H, DIR_CMD
dptr, #COMMD

a, #LTRJ

BUSY

édptr,a

sDefine-Position value will be

s loaded.



A

STOP_REV:

BOTHSTOP:

DIR_CMD:

ROV
EOV
jnb

Bnov

lcall
ROVX

simp

Bov

lcall

ROVX

nov
lcall
BOVX

lcall

RET

71
dptr, #DATA
a,35H
acc.1,STOP_REV

a, $19H

BUSY

gdptr,a

BOTHSTOP

a,$08H

BUSY

“edptr,a

a, #00H
BUSY
édptr,a

CLRBUF

s’Forwvard’or ’Reverse’
sMode=Velocity, Motion=Stop

sDirection=Forward.

sMode=Velocity, Motion=Stop,

sDirection=Reverse.

sDefine no data will be loaded

sRotating direction command service routine.

-
>

cine

nov
nov
lecall

movx

a, #06H,FDIR_CMD

dptr, $COMMD
a, ¥LTRJ
BUSY

adptr,a

sIf code=#05H means Reverse

sdirection.
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ROV dptr, #DATA
nov a, #08H sMode=Velocity, Motion=Reverse
leall BUSY
ROVX 8dptr,a
clr 35.1H . sClear "Direction bit" to define
s"reverse” motion.

simp BOTH_DIR

FDIR_CMD:
cine a, #07H, END_CMD sIf code=#06H means Forward
sdirection.
BOV dptr, #COMMD
ROV a, #LTRJ
leall BUSY
ROVX édptr,a
BOV dﬁpr,#DATA
mov a, #18H sMode=Velocity, Motion=Forward
lcall BUSY
BOVX édptr,a
setb  35.1H ;Set "Direction bit" to "1" to
sdefine "Forward" motion.
BOTH_DIR:
nov a, #00H sDefine no data will be loaded
leall BUSY

nOvVX édptr,a

leall CLRBUF

RET
H
3End of the command involving to LM629.

-
s



END_CMD:

CLRBUF:

CLEAR:

-
b4

nop

mov
ROV

nov

mov
inc
dinz

RET

73

r0, #08H

‘a, #00H

ri, #30H

8ril,a
ri

r0, CLEAR

s#¥kk Interrupt service routine to communicate with PC k¥

-
bd

PC_LINX:

setb

ROV

ib .

nov

setb

-
4

pl.1

a,P1
35.0H,DATA_1
34H,a

35.0H

sActiviate BUSY signal to tell PC not

sto send any more data at this moment.
sGet data from B255. Then keep in
sCommand code area.

sCheck if Command Code has been receivéd
sor not.

;If not, assume that byte is Command Code
sthen keep in Command code area.

3 Set Command code status bit to "1"
sidentify that Command code has been

sloaded from PC.

sIf command has been transferred, assume that the subsequence data’s

swould be data values.



DATA_1:

DATA_2:

DATA_3:

DATA_4:

DATA_LD:

ib

ROV

setb

ib
mov

setb

ib
ROV

setb

. b

Rov

setb

clr

nop
nop
setb
clr

RETI
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35.2H,DATA_2

30H,a

35.2H

35.3H,DATA_3
31H,a

35.3H

35.4H,DATA_4
32H,a

35.4H

35.5H,DATA_LD

33H,a

35.5H

P1.0

P1.0

P1.1

s See if the 1st byte has gotten.

3 If not, then keep in the Input Data
sBuffer.

3 Set bit 2 of Status byte to identify

sthat 1st byte has been transferred.

3 Checking for 2nd byte.

$ Checking for 3rd byte.

s Checking for 4th byte.

sActiviate "Acknowledge" signal in
sresponding to PC that data has been

saccepted.

sDeactiviate "BUSY" signal.
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H
skkkkk Interrupt service routine for interruption from LMB29 #kkkkk
H
HOST_INT:
nop

RETI

END
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Program Xfer_cmds;

Uses Crt,Printer,Dos;

Type

Command = StringC151;

Velo

Reso

Dire
Const Fact

T

C
Var Cnmd

Regs

Dir

RPM

Acc

Procedure
Begin

If

If

If

If

city = longlInt;
lution = Integer;
ct = StringlT73;
655363
341e-63;
1/60;3

Commands

or

Registerss

Velocitys

longint;

Resolutions
: Directs

: Integers;

: Integers

Checkey (Cmmd:String)s

(cmpd =’Start’)or (Cmmd=’S’) or (Cmmd=’s’) then
Begin
Regs.AH := $05;
Regs.DL := $01;
MsDos (Regs);s
Ends;
(Cmmd=’Stop’) or (Cmmd=’Sp’) then
Begin
Regs.AH := $05;3;
Regs.DL := $05;3;
MsDos (Regs);
Ends;
(Cnmd=’Velocity’) or (Cmmd=’Vel’) or (Cmmd=’v’) then
Begin
Write(’Enter the desired number of RPM >');
Readln (RPM) 3
:=Trunc{(R % T % C % RPM % Factor)
ends;

(cmmd="'Acceleration’) or (Cmmd=’Acc’) or (Cmmd=’acc’)



or (Cmmd=’a;) then

Begin

end;

If (Cmmd=’Direction’) or

Readln(Acc)s
A:=Trunc(R * T % T % Acc % Factor)

or (Cmmd=’d?) then

Begin

End;
End;

Begin {Main}

Write(’Please enter the number of Encoder Lines >

Readln(R);

R:=R¥43;

Begin
Regs.AH :=
RegstL HE
MsDos (Regs)s

$053

end;

If (Dir=’Reverse’) or (Dir=’R?)

Begin
Regs.AH := $05;
Regs.DL := $06;
MsDos (Regs);
end;

Writeln (’Enter a command (Start,
Readln (Cmmd)s
Checkey (Cmnd);

End.

(Cmmd="Dir?)

Write(’Enter a desired direction
Readln(Dir)s;

If (Dir='Forward’) or (Dir=’F’)

Stop,

Write(’Enter the desired number of Acceleration > ’);

velocity,

or (Dir='f")

or (Cmmd=’dir?’)

(Forward/Reverse) >

then

or (Dir='r’) then

’);

Accelerator,

,);

or Di



sProgram Frequency_Duration Control........ Revision 1.0.

3This program was created by Rawat Khantrum and Wiboon Pichaiya

3in order to support a project named "Brushless D.C. Motor

sEducation’s Kit"

CONTROL
PORT_A
PORT_B
PORT_C

e

FREQ..P

F_CODE
R_CODE
MODE_CD1
MODE_CD2
INC_CODE
DEC_CODE
H

STEP
HI_LIMIT
LO_LIMIT

EQU
EQU
EQU
EQU

EQU

.EQU

Variable
EQU

EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU

Program Start !

org

limp

(SGT11).

4003H
4000H
4001H
4002H

6000H sPort address for Period control DAC

8000H  ;Port address for Pulse width control
sDAC

Declaration —-c-cmmmmm e

82H 38255 control word => Port A,C =Input.
H Port B =0utput.

0AH sForward direction command code”

OBH 3Reverse direction command code

OCH sMode "Frequency"

ODH 3;Mode "Pulse width"

OEH sIncrement speed

OFH sDecrement speed

05H 3Bit counts change per step

0DOH sMaximum Input value to DAC

61H sMininum Input value to DAC

O0000H
INITIAL



org 0013H
limp PC_LINK

org 0024H
INITIAL:

;Initial Stack Pointer to start at address 60H.
mov Sp, #60H

sInitialize 8255’s Ports to the desired function:
mov dptr, #CONTROL
mov a, #CON_WD
movx @dptr,a
mov dptr, #PORT_B
mov a, #05H 3Busy='0", Acknowledge=’1"’

sSelect="1".

movx @dptr,a

sInitialize the MC1408 DAC’s to supply half range output.

mov dptr, #FREQ_P
mov a, #0A0H sPer experimental, this value is s\
sfor "Half-scale" value.
movx @dptr,a i
mov 35H, a
3
mov dptr, #PULSE_WD
mov a, #90H
movx @dptr,a
mov 36H,a

sInitialize 8031 Port P1 to have P1.0-P1.3 as Input pins and
3P1.4-P1.7 as Output pins.

mov pl, #0OFH

setb pl.4 ;Set motion direction to ’Forward’.
H
5Clear all buffer area.
H
3;Set first start up condition. Mode=Freq, Direction=Forward.

mov 31H, #03H

we

mov 32H, #00H



CHECKEY:

KEY1:
KEY2:
KEY3:
KEY4:

KEY5:

COMNDZ2:

mov 33H, #0FH
mnov 34H, #00H
mov 35H, #00H
mov 36H, #00H

H
sEnable External Interrupt #1.
H
setb IE.2
sethb Ir.2
sReading Input Key.

mov a,pl

anl a, #0FH

mov 32H,a sKeep present switch status
Jb acc.0,F_DIR
‘jnb acc.0,R_DIR
Jb acc.1,FREQ
Jnb acc.1,PW
Jjnb acc.2,INCxx
orl 33H, #04H
Jnb acc.3,DECXX
orl 33H, #08H

5
sRemote command checking
H
mov a, 34H
jnb acc.7,CHECKEY sSee whether command is va
sor not
H
sIf valid (bit-7 is logical "1") then go to read command
; .
mov a, 34H
cjne a, #8AH, COMND2
sIf command code = 0AH, then do Forward direction.
lcall  FORWARD
sjmp END_COMD sClear Command code buffer

cjne a, #8BH, COMND3



COMND4:

)
|
|
COMND3:
|

COMNDS5:

COMNDE6:

END_COMD:

H
;This
sfrom
H
DECxx:
" INCxx:

-
’

F_DIR:

R_DIR:

lcall
sjmp

cjne
lcall
sjmp

cjne
lcall
sjmp

cjne
lcall
sjmp

cjne
lcall

anl

sjmp

REVERSE
END_COMD

a, #8CH, COMND4
MODE1
END_COMD

a, #8DH, COMNDS
MODEZ2
END_COMD

a, #8EH, COMNDG6
INCREASE
END_COMD

a, #8FH, END_COMD
DECREMET

34H, #00H
CHECKEY

’Reverse’ direction.
FREQ’ mode
’PULE-WIDTH’ mode -
;Increment §peed’

’Increment speed’

instruction is used for support the "jb" command that is too far

the target.

H
sManual

1jmp
ljmp

DEC
INC

Key-switches checking.

push
lcall

pop
sjmp

push

acc
FORWARD
acc
KEY1

acce



FREQ:

-e

MODE1:

R e Bl

lcall
pop
sjmp

H

sMode selection

.
s

acall

sJjmp

acall

sjmp

push
mov
Jb
setb
orl
orl

FREQ_OUT:

! MODEZ2:
7

PULSE_O:

INC:

pop
ret
H
sMode selection

-
>

push
mov
Jnb
clr
anl

anl

pop
ret

e

REVERSE
acece
KEY2

"Frequency (FREQ)/Pulse widthpwy".

MODE1
KEY3

MODE2
KEY4

acc
a,31H
acc.1,FREQ_OQUT
pl.5

33H, #02H

31H, #02H

acc

"Pulse width".

acc
a,31H
acc.1,PULSE_O
pl.5

33H, #0FDH
31H, #0FDH

acce

sSet MODE to FREQ.



ATt - e ey, | e

INC_OUT:

DEC:

DEC_OUT:

FORWARD:

F_EXIT:

L
’

REVERSE:

R_EXIT:

-e

push
mov
jnb
lcall
setb
anl

setb

pop
limp

push
mov
Jnb
lcall
clr

anl

clr

pop
limp

mov
Jb
setb
setb

mov

ret

mov
inb
clr‘
anl
mov

ret

acc
a,33H
acc.2,INC_OUT
INCREASE

pl.6

33H, #0FBH

pl1.7
acc
KEYS5

acc
a, 33H
acc.3,DEC_OUT
DECREMET

pl.s6

33H, #0F7H

pl.7
ace
CHECKEY

a,31H
acc.0,F_EXIT
pl.4

acc.0

31H,a

a,31H
acc.0,R_EXIT
pl.4

a, #0FEH
31H,a



INCREASE:

o
bd

CONT:

ADD_STEP:

ADD_MORE:

-
s

PW_INC:

CONT1:

ADD_STEP1:

ADD_MRE:

mov
Jnb
mov
cjne
ret

mov

inc
cjne
mov

ret

dinz
mov
mov
movx
ret

mov
clJne

ret

mov

inc
cjne
mov
ROV
movx

ret

djnz
mov

mov

a,31H
acc.1l,PW_INC
a,35H
a,#HI_LIMIT, CONT

ro, #STEP

a
a, #HI_LIMIT, ADD_MORE
35H, a

r0, ADD_STEP
35H, a

dptr, #FREQ_P
@dptr,a

a, 36H
a, #HI_LIMIT, CONT1

rO, #STEP

a
a,#HI_LIMIT, ADD_MRE
36H,a

dptr, #PULSE_WD
@dptr,a

r0, ADD_STEP1
36H, a

. dptr, #PULSE_WD



A

DECREMET

CONTZ2:

SUB_STEP

SUB_MORE

DEC_WD:

CONT3:

SUBSTEP:

-e

e

wve

T

A 1)

movx

ret

mov
Jnb
mov
cjne

ret

mov

dec

cjne

mov
mov
movx

ret,

dinz

- mov

mov
movx

ret

mov

cjne

ret

mov

dec

cjne

@dptr,a

a,31H
acc.1,DEC_WD
a,35H
a,#LO_LIMIT,CONT1

r0, #STEP

a
a,#LO_LIMIT,SUB_MORE

35H,sa
dptr, #FREQ_P
@dptr,a

rO,SUB_STEf
35H, a

dptr, #FREQ_P
@dptr,a

a, 36H
a,#LO__LIMIT,CONT3

r0, #STEP

a
a, #LO_LIMIT, SUBMORE



L

SUBMORE:

PC_LINK:

mov
mov
movx

ret

dinz
nov
mov
movx
ret

-
2

36H, a
dptr, #PULSE_WD
@dptr,a

r0, SUBSTEP
36H, a

dptr, #PULSE_WD
@dptr, a

s¥kkk¥k Interrupt service routine for printer port skskskskkk

sSave working registers.

push
push
push
push
mov
mov
movx
mov
movx

orl

nov
mov

mov

nop
nop
mov
movx
mov

novx
pop

acc
psSw
dpl
dph
dptr, #PORT_B
a, #07H sActiviate "Busy" signal.
@dptr,a
dptr, #PORT_A
a,@dptr sRead data from printer port.
a, #80H sSet bit-7 of imported data
sto identify command is exist
34H, a
dptr, #PORT_B
a, #06H sActiviate an active low "Acknow-
sledge" signal. ‘
sDelay for signal stable.
|
a, #0TH sDeactiviate acknowledge signal.
@dptr,a ’
a, #05H sDeactiviate busy signal.
@dptr,a
dph



»e

e

pop
pop
pop

reti

END

dpl
psw

acc

10
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