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MOTOR FEEDING MEASUREMENT

Chalermphol Tongphew
Prapat Suksawad

Pichit Lumyong Advisor
1997

This project is one in many fields about motor control studying which is distance
or position control by using microcontroller 68HC11 for processing. The purpose is to control the
distance of motor to rotate in the distance equal the satisfied distance. The data for processing is
the pulse signal from the encoder which is the device for sensoring the number of motor rotation .

The result from 68HC11 processing will make it input the control signal to another device to

control the distance of motor.
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Frequency setting

[e]

1P P2 Function Remarks
maode i
i Allows the setting
The frequency ; .
_ of operating
1 v j1ov 3v setung mode frequencies via the
O o] ; T
EICxel)ReI ] number 2.3.6, or inverter's
7 engages the .
- operating panel.
panel control
2 mode ("PANEL A OV to5Vdc-
[ v [IQV 5V CONTROL" LED is RR( —Zsignalisinput
D C lit) = inal
olo 9l /"= across terminals
Edicrg ; e
[Refer to Section RR-CC.
3.23 (page 51 ).]
3 ANV to 10Vde
1 v lI0V 3V RRe _—_;_—'signalis input
oo d|fe_alo] cce /= across terminals
RRLC.
4 (v |1ov sv| Thetraquency PP_—\A%Q potiometer | 1kQQ~10k{-ratad
{ ) . .
| e le=57s setting mode ;RR:k's connected to P’ potentiometer can be
aumber 1,3,5,0r 7 cc RR-CC. used.
g engages the panel .
d - AQ to 5Vdcsignal
IV I8V 3V control mode Vo =7 g
STEE - PANEL CONTROL" ;_ istnput across
= ( L CCa____ 7T terminals IV-CC.
LED is lit).
) {Refer ta Section A0t 20mAOréto | pPF o—o" o=
3.23(page 61 ). 20mA signal is AR ’————9\
input across cc o —
terminals IV-CC. W @
v o 4 AN
0 frav sy D
© 9] CCxn 3

When the switch
adjacentto terminal PP
is turned on, the
potentiometer is
prioritized. Use a switch
designed for weak
currents for this circuit.
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SIKO Incremental Encoder

' IGV40...41

Description

Tough, compact design. Applications throughout indu-
stry. Pulse counting uses GaAl diodes and photo-transi-
stors. Qutput via screened 5 core and 8 core flying leads.
These output signal types are available:

AXX, ABX, ABO, AAXX, AABBXX, AABBOD

Output signals

Clockwise rotation see fig. 7.1 and 7.2

—

|<— 90° £ 30°

AL

LA
1

>1

LT
LI LT L

M

@

o ol

L

Output circuits
NPN open collector

L[——-Output
L

10 to 30V, 40mA

@]

PNP open collector

+U,
‘—ﬁf Output

10 to 30V, 40mA

Push-Puli

+U,

Qutput
L

10 to 30V, 40mA

Line Driver
‘k oUtpUt
Output

5V, 40mA

Electrical data

Impulses per revolution

8, 10, 20, 25, 30, 40, 50, 60, 90, 100, 125, 127, 150, 200
250, 300, 360, 400, 500, 625, 1000, 1024, 1200, 1500,

2500.
For others please enquire, preferred values in bold type.

Supply vollage +10Vto 30V +5V 5%
Outpuis NPN, PNP | Rush-Pull {Line driver
open coll.
Max. output 40mA 40mA 40mA
current per channel
Output frequency: 50 kHz max.
Current consumed
by encoder: 30 mA max.
Protection: against polarity inversior.-
(except Uy=+5V version)
Life of opto-electronics: >100000h

-

Materials and components

Flange: anodised aluminium

Housing: epoxy resin

Shaft: non-magnetic
stainless steel

Light source: GaAl-diode

Mechanical data

Dimensions: see fig. 7.1 and 7.2

Shaft: 4, 6, 8 mm diameter

Shaft load: 20 N max.

(axial & radial)

Max. speed: 3000 r/min (short term
up to 6000 r/min)

Torque at 20°C: <£0.2 Necm (typical) -

Moment of irertia: ~ 20 gmcm?

Bearing life: >10° revolutions

Weight: ~0.1kg

Environmental factors

Shock: 50g/11ms
Vibration: 10 g/ 10 to 2000 Hz
Operational temperature: 0 to +60°C

-20 to +80°C

(98% relative humidity
without condensation)

Protection: IP54

Storage temperature:

Options

- Working temperature -20 to + 70°C

- Protection IP65 (IGV41 only)

- Push-Pull output circuit with short circuit protection

- Output frequency 100 kHz g
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1. AR Mode l‘wﬂlﬁBﬂﬁﬂﬂ‘lﬂl‘nleiHI{u(Dlrectlon) 282NN (Distance) ﬂ’JWlS’J(Speed)
Tufuusnna Mode umﬂﬂﬂu1lwamannﬁmﬂmlmaﬂm]u1uﬁ'mumﬂa LCD ﬂ.,ﬂﬂﬂgﬂm
Direction 1¥idonfismensuiifesnts Tnodrdeansfisme forward Tinatjy 1 Snndmitud

$doemsfiama reverse Tnatlas 2 1 2Enter

4 o (-] o U 4 '
2. dfevhmude 1 wiwdalna Mode Bnasanzaally 2 Weidonmszuzna Tay
ionatlu 2 udafimiiee LCD 9215108191 Distance W ldsdiay 4 §su doams20501

W14 0020 (Fudu udnaEnter

§ . (-4 n’: ¥ 4 ] o ¥
3. dievimndie 2 indaudaling Mode Snnsaaznaty 3 Medenmnuds Tao
g 4 (L y 1 4 -1 4 .’f v o [Y) 1 5
anwg Mazldartid uannud (INTIZANUTWBIABS HUFUNUT A uA 12108 Ta Ty

aums N, = 1206p) dienatfy 3 udafinive LCD szalsingfrih speed 1ldadaan 2 &

wu Aoansanud I sHz 1 lda 05 (Hudy udnaEnter

A o o e ¥ v d 4 4 ¢ ) ¢
4. IIMATNVUADUNY 3 YULAD ﬂw%umzxm RUN u9t#n93 Tﬂﬂﬂﬂﬂu Start UDIADS

* Tuvazna Mode 921/51n9/191 FEEDING MEASUREMENT 13 figae*
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RELAY
DDAA
ENC_NEW
PORTC
CNTRL_P
SETLCD
DATALCD
LINE_2
EOT

KEYDATA
K_NUMBER
STATUS
K_RAM
D_SPEED
D_SPEED1
D_SPEED2
D_DISTANCE
D_DISTANCEL
D_DISTANCE2
D_DISTANCE3
D_DISTANCE4
SPEEDS
SPEEDS2
DISTANCES
DISTANCES2
DISTANCES5
DISTANCES22
ENC_OLD
TEMPP

TEMP1

COUNT

FIRST
SECOND
XXXX

INTRPT

khkkkkkkkkk
*MAIN

khkkkkkkkkk
khkkkkkkdkxk

MAIN
MAIN1

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ORG
RMB
RMB
EQU
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB
RMB

ORG
LDS
TPA
ANDA
TAP
LDAA
STAA
STAA
LDX
STX
STX
JSR
JSR
JSR
JSR

JSR
JSR
JSR
JMP

$1000
$1200
$1201
$1202
$1203
$1400
$1401
$40

$04

$2200

MHFRNNNMFRERNNMNRPRRPRPHRRWORRPRWONR R R

$2300
#S3FFF

#SAF

#S7E
$20F1
$20EE
#RESETT
$20F2
$20EF
INITIAL

INITKYBD
INIT LCD

CLEAR L

TITLE
GETKEY

CHECKKEY

MAIN1

*CONTROL DIRECTION
*DIGITIAL TO ANALOG
*INPUT FROM ENCODER
*KEYBOARD

*CONTROL 8255

*END OF TRANSMITION
*DATA KEYBOARD

*DATA KEYBOARD ASCII
*NUMBER LCD

*SPEED LCD

*DISTANCE LCD

* DATA SPEED 16H

*DATA DISTANCE 16H

*CHECK FIRST INPUT
*CHECK NEW INPUT

*INITIAL KEYBOARD INTERFACE

*WAIT FOR KEY TO BE PRESSED



khkkkkkdkkkk

INITIAL

khkkkkkdhkkkk

TITLE

kkkkkkkikk

CHECKKEY

CLRA
CLRB
STAA
STAA
STAA
STAA
STAA
STAA
STAA
STAA
STAA
STAA
RTS

JSR
LDX
JSR
JSR
LDX
JSR
JSR
JSR
LDX
JSR
JSR
LDX
JSR
RTS

LDAA
CMPA
BEQ
LDAA
CMPA
BEQ
LDAA
CMPA
BEQ
LDAA
CMPA
BEQ
LDAA
CMPA
BEQ
LDAA
CMPA
BEQ
LDAA
CMPA
BEQ
LDAA
CMPA
BEQ
LDAA

D_DISTANCE1
D_DISTANCE2
D_DISTANCE3
D_DISTANCE4

D_SPEED1
D_SPEED2
STATUS
COUNT
COUNT+1
FIRST

CLEAR L
#DATA1
OSTRGO L
LINE2
#DATA2
OSTRGO_L
DELAY
CLEAR L
#DATA3
OSTRGO_L
LINE2
#DATA4
OSTRGO L

KEYDATA
#SEE
MODESS
KEYDATA
#SDE
STARTSS
KEYDATA
#S7E
ENTERSS
KEYDATA
#3578
KEYO
KEYDATA
#SE7
KEY1
KEYDATA
#SEB
KEY2
KEYDATA
#SED
KEY3
KEYDATA
#5D7
KEY4
KEYDATA

*WORD

*WORD

*WORD

*WORD

'FEED'

"ING'

'"MEASUR'

'EMENT'



CMPA #SDB
BEQ KEY5
LDAA KEYDATA
CMPA #SDD
BEQ KEYe6
LDAA KEYDATA
CMPA #$B7
BEQ KEY7
LDAA KEYDATA
CMPA #$BB
BEQ KEYS8
LDAA KEYDATA
CMPA #$BD

BEQ KEY9
JMP MAIN1

MODESS JMP MODE

STARTSS JMP START

ENTERSS JMP ENTER

KEYO JMP K_0

KEY1 ~ JMmP K 1

KEY2 - JMP K 2

KEY3 JMP K_3

KEY4 JMP K 4

KEYS JMP K 5

KEY6 JMP K 6

KEY7 JMP K_7

KEY8 JMP K_8

KEY9 JMP K_9

khkkkhkkhkkkk

START JSR CLEAR L
LDX #M_START
JSR OSTRGO_L
JMP MAIN I

khkkkkkkkkk

ENTER JSR CLEAR L
LDX #M_ENTER
JSR OSTRGO_L
JSR DELAY
JMP MAIN

khkkkhkkkkkk

K 0 PSHA
PSHB

LDAA #$30
STAA K_RAM
LDAA #EOT
STAA K _RAM+1
LDAA #530
STAA K_NUMBER
PULB

PULA

RTS

K 1 PSHA
PSHB
LDAA #531
STAA K_RAM
LDAA #EOT
STAA K_RAM+1
LDAA #531
STAA K_NUMBER



3

6

PULB
PULA
RTS

PSHA
PSHB
LDAA
STAA
LDAA
STAA
LDAA
STAA
PULB
PULA
RTS

PSHA
PSHB
LDAA
STAA
LDAA
STAA
LDAA
STAA
PULB
PULA
RTS

PSHA
PSHB
LDAA
STAA
LDAA
STAA
LDAA
STAA
PULB
PULA
RTS

PSHA
PSHB
LDAA
STAA
LDAA
STAA
LDAA
STAA
PULB
PULA
RTS

PSHA
PSHB
LDAA
STAA

#3832
K_RAM
#EOT

K _RAM+1
#$32
K_NUMBER

#533

#EOT

K _RAM+1
#s33
K_NUMBER

#$34
K_RAM
#EOT

K _RAM+1
#534
K_NUMBER

#3535

#EOT

K _RAM+1
#535
K_NUMBER

#536
K_RAM



LDAA #EOT
STAA K_RAM+1
LDAA #536
STAA K_NUMBER
PULB

PULA

RTS

K_7 PSHA
PSHB
LDAA  #537
STAR K _RAM
LDAA  #EOT
STAR K _RAM+1
LDAA #537
STAR K _NUMBER
PULB
PULA
RTS

K_8 PSHA
PSHB
LDAA #$38
STAA K_RAM
LDAA #EOT
STAA K_RAM+1
LDAA #$38
STAR K_NUMBER
PULB
PULA
RTS

K 9 PSHA
PSHB
LDAA #$39
STAA K_RAM
LDAA #EOT
STAA K RAM+1
LDAA #$39
STAA K_NUMBER

PULB
PULA
RTS

%k k ok ok ok kKk Kk

*MODE *

* ok ke ok ok ok ok kkk

d ok dk ok kkk k%

MODE JSR CLEAR L
LDX #M_MODE
JSR OSTRGO L

MODE1 JSR GETKEY

LDAA KEYDATA
CMPA #SE7

BEQ DIRECTSS
LDAA KEYDATA
CMPA #SEB

BEQ DISTANCESS
LDAA KEYDATA
CMPA #SED

BEQ SPEEDSS
JMP MODE1

DIRECTSS JMP DIRECTION



DISTANCESS
SPEEDSS

*hkkkkkkhkk
DIRECTION

DIREC1

DIREC E

FW

FWl

RW

RW1

kkkdkkkkkkk

*DISTANCE*
%k ok ok ok ok ok ok ok ok

DISTANCE

JMP
JMP

BSET
JSR
LDX
JSR
JSR
LDX
JSR
JSR
LDAA
CMPA
BEQ
LDAA
CMPA
BEQ
JSR

JSR
LDX
JSR
JSR
JMP

PSHA
BSET
JSR
LDX
JSR’
PULA
JSR
LDAA
CMPA
BEQ
JMP

PSHA
BSET
JSR
LDX
JSR
PULA
JSR
LDAA
CMPA
BEQ
JMP

BSET
LDX

DISTANCE
SPEED

STATUS $04
CLEAR L
#M_DIREC
OSTRGO_L
LINE2
#M_DIREC1
OSTRGO_L
GETKEY
KEYDATA
#SE7

FW
KEYDATA
#3SEB

RW
DIREC1

CLEAR L
#M_ENTER
OSTRGO_L
DELAY
MAIN

STATUS $02
CLEAR L
#M_FW
OSTRGO_L

GETKEY
KEYDATA
#STE
DIREC_E
FW1

STATUS $01
CLEAR_L
#M_RW
OSTRGO_L

GETKEY
KEYDATA
#S7E
DIREC E
RW1

STATUS $08
#3500



DISTANCE1l

DISTANCE2

DIS_E

kkok ok k kkkkk

*CONVERT ASCII DISTANCE

STX
JSR
LDX
JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR
LDAA
CMPA
BEQ
JMP

JSR
LDX
JSR
JSR

*TO 16H DISTANCE

* ko k ok ok ok k kK

THOUS

HUNDS

LDAA
SUBA
CMPA
BEQ
PSHX
LDX
LDAB
ABX
ABX
ABX
ABX
ABX
STX
PULX
PSHA
LDAA
DECA
STAA
PULA
JMP
LDAA
SUBA
CMPA
BEQ
PSHX
LDX
LDAB
ABX
STX
PULX
PSHA

DISTANCES
CLEAR L
#M_DISTANCE
OSTRGO L
GETKEY
CHECKKEY
CLEAR L
THOUSAND
GETKEY
CHECKKEY
HUNDRED
GETKEY
CHECKKEY
TEN
GETKEY
CHECKKEY
ONE
GETKEY
KEYDATA
#STE
DIS E
DISTANCE2

CLEAR L
#M_ENTER
OSTRGO L
DELAY

D DISTANCE1
#48

#0

HUNDS

DISTANCES
#200

DISTANCES

D_DISTANCEL
D_DISTANCE1

THOUS
D_DISTANCE2
#48

#0

TENS

DISTANCES
#100

DISTANCES



LDAA
DECA
STAA
PULA
JMP
TENS LDAA
SUBA
CMPA
“BEQ
PSHX
LDX
LDAB
ABX
STX
PULX
PSHA
LDAA
DECA
STAA
PULA
JMP
ONES PSHX
PSHA
PSHB
LDAA
SUBA
STAA
LDX
LDAB
ABX
STX
LDD
LSRD
STD
LDD
SUBD
STD
LDD
SUBD
STD
PULB
PULA
PULX
JMP

d ok dkkk gk kk

*OUT DISTANCE TO LCD

kkkhkkhkhkhkkk

THOUSAND PSHA
LDAA
STAA
LDX
JSR
PULA
RTS

D_DISTANCE2
D_DISTANCE2

HUNDS
D_DISTANCE3
#48

#0

ONES

DISTANCES
#10

DISTANCES

D_DISTANCE3
D_DISTANCE3

TENS

D_DISTANCE4
#48
D_DISTANCE4
DISTANCES
D_DISTANCE4

DISTANCES
DISTANCES

DISTANCES2
DISTANCES
#50032
DISTANCESS
DISTANCES
#50014
DISTANCES22

MAIN

K_NUMBER
D_DISTANCE1
#K_RAM
OSTRGO_L



HUNDRED PSHA
LDAA
STAA
LDX
JSR
PULA
RTS

TEN PSHA
LDAA
STAA
LDX
JSR
PULA
RTS

ONE PSHA
LDAA
STAA
LDX
JSR
PULA
RTS

%k d %k ok ok gk
* SPEED *

Ahkkkhkhkdkkx*k
SPEED BSET
LDX
STX
JSR
LDX
JSR
SPEED1 JSR
JSR
JSR
JSR
JSR
JSR
JSR
SPEED2 JSR
LDAA
CMPA
BEQ
JMP

DIR E PSHX
JSR
LDX
JSR
JSR
PULX

kkkkkkkhkk

*CONVERT SPEED ASCII

*TO SPEED 16H

khkkkkkkkk*k

HZ 1S LDAA
SUBA
CMPA
BEQ
PSHA
LDAA
LDAB

K_NUMBER
D_DISTANCE2
#X_RAM
OSTRGO_L

K_NUMBER
D_DISTANCE3
#K_RAM
OSTRGO L

K_NUMBER
D_DISTANCE4
#K_RAM
OSTRGO_L

STATUS $10
#3500
SPEEDS
CLEAR L
#M_SPEED
OSTRGO_L
GETKEY
CHECKKEY
CLEAR L
HZ 1
GETKEY
CHECKKEY
HZ 2
GETKEY
KEYDATA
#S7E
DIR E
SPEED2

CLEAR L
#M_ENTER
OSTRGO L
DELAY

D_SPEED1
#3$30
#3500
HZ_2S

SPEEDS
#S0A



HZ_2S

% %k %k Kk ok Kk Kk kK

ABA

STAA
LDAA
DECA
STAA
PULA
JMP

PSHA
PSHB
LDAA
SUBA
STAA
LDAA
LDAB
ABA

STAA
PSHA
PSHB
PSHX
LDAA
LDARB
MUL

LDX

IDIV
XGDX
STAB
LDAA
LSRA
STAA
PULX
PULB
PULA
PULB
PULA
JMP

*DATA SPEED TO LCD

ok kkkkkkk

HZ 1

HZ 2

hkkkhkdkkkkx

PSHA
LDAA
STAA
LDX
JSR
PULA
RTS

PSHA
LDAA
STAA
LDX
JSR
PULA
RTS

SPEEDS
D_SPEED1

D_SPEED1

HZ_ 1S

D_SPEED2
#3530
D_SPEED2
SPEEDS
D_SPEED2

SPEEDS

SPEEDS
#SFF

#$32

SPEEDS
SPEEDS

SPEEDS2

MAIN

K_NUMBER
D_SPEED1
#K_RAM

OSTRGO_L

K_NUMBER
D_SPEED2
#K_RAM

OSTRGO L

*START- FEEDING MEASUREMENT



khkkkkkkk ki

MAIN I

RUN

RUN II

RUN I

FFRR

RRRR

STATE1l

STATE2

DOWN2

DOWN2I

LDAA
ANDA
CMPA
BEQ
JSR

JSR
LDX
JSR
LDAA
STAA
JSR
LDX
STX
LDAA
ANDA
CMPA
BEQ
LDAA
STAA
JMP

LDAA
ANDA
CMPA
BEQ

PSHA
LDAA
STAA
PULA
RTS

PSHA
LDAA
STAA
PULA
RTS

LDAA
ANDA
CMPA
BEQ
LDAA
STAA
LDX
CPX
BEQ
LDX
DEX
STX
LDX
CPX
BEQ
JMP
PSHX
LDX
INX
STX
PULX
JMP

LDAA
STAA
LDX

STATUS
#%00011100
#%00011100
RUN

MAIN

CLEAR L
#M_RUNNING
OSTRGO_L
SPEEDS
DDAA

FFRR

#1000

XXXX
ENC_NEW
#%00000011
#%00000001
STATE1
#5500
SECOND
RUN I

STATUS
#%00000011
#%00000001
RRRR

#$10
RELAY

#520
RELAY

SECOND
#%00000001
#%00000001
RUN I

#501
SECOND
COUNT
DISTANCES2
DOWN?2

XXXX

XXXX
XXXX

#$0000
STATE2
RUN I

COUNT
COUNT

RUN_ II
SPEEDS2

DDAA
#1000

*NEXT STEP SPEED



DOWN2II

STATE3

STATE4

DOWNS
DOWNSI

DOWNSII

STATES

STX
LDAA
ANDA
CMPA
BEQ
LDAA
STAA
JMP

LDAA
ANDA
CMPA
BEQ
LDAA
STAA
LDX
CPX
BEQ
LDX
DEX
STX
LDX
CPX
BEQ
JMP
PSHX
LDX
INX
STX
PULX
JMP

LDAA
STAA
LDX
STX
LDAA
ANDA
CMPA
BEQ
LDAA
STAA
JMP
LDAA
ANDA
CMPA
BEQ
LDAA
STAA
LDX
CPX
BEQ
LDX
DEX
STX
LDX

XXXX
ENC_NEW
#%00000011
#%00000001
STATE3
#5500
SECOND
DOWN2II

SECOND
#%00000001
#%00000001
DOWN2II
#s01
SECOND
COUNT
DISTANCESS
DOWNS

XXXX

XXXX
XXXX
#$0000
STATE4
DOWN2II

COUNT
COUNT
DOWN2I

#5519

DDAA

#1000

XXXX
ENC_NEW
#%00000011
#%00000001
STATES
#3500
SECOND
DOWNSII
SECOND
#%00000001
#%$00000001
DOWNSII
#$01
SECOND
COUNT
DISTANCES22
DOWNE1
XXXX

XXXX
XXXX

*NEXT STEP SPEED



STATE6

*hkhkkkkhkhkkk

FIRSTT

DOWNE1

DOWNE2

DOWNE3

BRANCH1

BRANCH2

NOCHANGE
CCW
CW

CPX
BEQ
JMP
PSHX
LDX
INX
STX
PULX
JMP

BSET
LDAA
ANDA
STAA
JMP

LDAA
STAA
LDAA
CMPA
BEQ -
LDX
STX
LDAA
ANDA
STAA
CMPA
BEQ
LDAA
CMPA
BEQ
LDAA
CMPA
BEQ
LDAA
CMPA
BEQ
JMP

LDAA
CMPA
BEQ
CMPA
BEQ
CMPA
BEQ
CMPA
BEQ
JMP
LDAA
CMPA
BEQ
CMPA
BEQ
CMPA
BEQ
CMPA
BEQ
JMP

JMP
JMP
JMP

#$0000
STATE6
DOWNS5II

COUNT
COUNT

DOWNSI

FIRST $01
ENC_NEW
#%00000011
ENC_OLD
DOWNE2

#S0A
DDAA
FIRST
#3500
FIRSTT
#3990
XXXX
ENC_NEW
#%$00000011
TEMPP
#500
BRANCH1
TEMPP
#s01
BRANCH2
TEMPP
#$02
BRANCH3
TEMPP
#$03
BRANCH4
DOWNE3

ENC_OLD
#$S00
NOCHANGE
#501

CCW

#502

CW

#503
ERROR
BRANCH1
ENC_OLD
#3500

CW

#s01
NOCHANGE
#502
ERROR
#503

CCW
BRANCH2

NOCHANGE1
CCW1
CwWi

*LAST STEP SPEED

*INERTIA MOTOR



ERROR

BRANCH3

BRANCH4

NOCHANGE1

CwWi

CCw1

PLUSS

MINUSS

JMP

LDAA
CMPA
BEQ
CMPA
BEQ
CMPA
BEQ
CMPA
BEQ
JMP
LDAA
CMPA
BEQ
CMPA
BEQ
CMPA
BEQ
CMPA
BEQ
JMP

LDAA
STAA
JMP
LDAA
STAA
LDX
DEX
STX
CPX
BEQ
JMP
LDAA
STAA
LDX
DEX
STX
CPX
BEQ
JMP

LDX
INX
STX
CPX
BEQ
JMP

LDX
INX
STX
CPX
BEQ

STOPP

ENC_OLD
#500

CCW

#501
ERROR
#3502
NOCHANGE
#503

CW
BRANCH3
ENC_OLD
#500
ERROR
#3501

CW

#502

CCW

#503
NOCHANGE
BRANCH4

TEMPP
ENC_OLD
DOWNE3
TEMPP
ENC_OLD
XXXX

XXXX
#$0000
MINUSS
DOWNE3
TEMPP
ENC_OLD
XXXX

XXXX
#$0000
PLUSS
DOWNE3

COUNT

COUNT
DISTANCES
STOPP
DOWNE2

COUNT

COUNT
DISTANCES
STOPP
DOWNE2



STOPP

STOPPP

RESETT

khkhkhkkdkdhkkkk

*KEYBOARD*
dhhkkkkkkkk

khkhkkkhkhkhkdtkk
INITKYBD

kkkkkkkhkkk

GETKEY
GETKEY1

kkkkkkkkkkk

BREAKKEY
BREAK1

*dok ok ok ok kok ok ok ok
IDKEY

IDKEY1

PSHA
LDAA
STAA
STAA
PULA
JSR
LDX
JSR

BRA

JSR
LDX
JSR
JSR
JMP

PSHA
LDAA
STAA
PULA
RTS

PSHB
JSR
CMPA
BEQ
JSR
PSHA
JSR
PULB
CBA
BNE
PULB
RTS

PSHA
JSR
CMPA
BNE
JSR
JSR
CMPA
BNE

PULA
RTS

PSHY
PSHB
LDY

CLRA
INCA
INY

LDAR
STAB

#500
DDAA
RELAY

CLEAR L
#M_STOP
OSTRGO_L

STOPPP

CLEAR L
#M_RESET
OSTRGO_L
DELAY
INTRPT

#%10001010
CNTRL_P

IDKEY
#0
GETKEY1
DEBOUNCE

IDKEY

GETKEY1

IDKEY
#0
BREAK1
DEBOUNCE
IDKEY

#0
BREAK1

#KYTAB

0,Y
PORTC

*PORTA O/P,PORTB I/P
*PORTC 4 BIT LOW O/P
*PORTC 4 BIT HIGH I/P

*RETURN KEY CODE IN ACCA

*IF KEY=0 THEN REPEAT SCAN

*RETURN NEW KEY CODE IN ACCA

*ELSE RETURN

*KEY CODE OF ZERO
*MEANS BREAK OCCURRED

*CHECK FOR BREAK AGAIN

*PRESERVE REGISTERS

*POINT TO TABRLE
*KEY=0

*DRIVE PORTC OUTPUT



IDKEY2Z

khkkkkkkkkk

DEBOUNCE

DEBOUNCE1

dkkkkkkkkk

KYTAB

khkkkkkhkkkk

*INITLCD

dkdkkkkkk*k

INIT LCD

*hkkkkkhkkkd

STAB
PSHA
LDAA
CBA
PULA
BEQ
CMPA
BLO
CLRA
PULB
PULY
RTS

PSHX
LDX
DEX
BNE
PULX
RTS

FCB
FCB
FCB
FCB
FCB

LDAA
STAA
JSR
LDAA
STAA
JSR
LDAA
STAA
JSR
LDAA
STAA
JSR
RTS

*CLEAR DISPLAY LCD

Jo ke deokeokok ok ok ko

CLEAR L

JSR
JSR
PSHA

KEYDATA

PORTC

IDKEY2
#16
IDKEY1

#$0DO6

DEBOUNCE1

SFF

$EE, $DE, $BE, $7E
$ED, $DD, $BD, $7D
$EB, $DB, BB, $7B
$E7,$D7,$B7,$77

#5510
SETLCD
DELAY L
#%00111000
SETLCD
DELAY L
#%00001100
SETLCD
DELAY L
#%00000110
SETLCD
DELAY L

DELAY L
READY L

*INIT LOOP COUNTER

*KEY CODE OF ZERO, DON'T CAR

* clear display
* set function 8 bit,5x7,2 1
* DL=1, N=1, F=0

* gset display on, cursor off
* D=1, C=0, B=0

*set mode,DDram address incr
*1/D=1,S=0



LDAA
STAA
PULA
RTS

khkkkdkkkhkk

*CURSOR LOCATION

*A=address

dodkodeodkok ok ok ok kK

CURSOR_L JSR
JSR
PSHA
ADDA
STAA
PULA
RTS

Fokokkokokokokokk

LINE2 LDAA
JSR
RTS

ok kkkkkkkk

#$01
SETLCD

DELAY L
READY L

#580
SETLCD

#LINE 2
CURSOR_L

*cursor shift right 1 position

dkdkkkkhkkhhk

SHIFTR_L JSR
_ PSHA
LDAA
STAA
PULA
RTS

d kkkkkkkhx

*cursor shift left 1

khkkkkkhkkk

SHIFTL L JSR
PSHA
LDAA
STAA
PULA
RTS

dhkdkkkkhkkkk

*write byte of lcd

*A=data (ASCII)

*hhkhkhkhkhkhkhx

OUT L JSR
STAA
RTS

khkkkkkkkk

READY L

#514
SETLCD

position
READY L

#510
SETLCD

READY L
DATALCD

*write data HEX to ASCII

*A=data (HEX)

dkkkk ok k kK

OUTH_L PSHA
PSHA
JSR
PULA
JSR
PULA
RTS

OLHLF_L

ORHLF L



kkkkkkkkkk
*OLHLF _L,ORHLF L

*convert A from binary to ASCII and output

khkdkkdkkdkhkkx
OLHLF L

ORHLF L

OUTA L

khkdkkkdkdkhkkk

LSRA
LSRA
LSRA
LSRA
ANDA
ADDA
CMPA
BLE

ADDA
JSR

RTS

#SOF
#3530
#3539
OUTA L
#3507
OUT L

*convert the byte at X to two
*ASCII characters and output. return X pointing

*to next byte
khkhkkkhkhkkkk

O1BYT L

khkkkhkhkkk*k

PSHA
LDAA
PSHA
BSR
PULA
BSR
PULA
INX
RTS

*output lor 2 bytes
*at X followed by a space. returns X pointing to

*next byte
khkkkkdkkkkk
O2BSP_L
O1BSP L
OSPAC L

khkhkkhkKhkdkkk

*output string of ASCII
*starting at X unit end

khkkkkkdhk*k

OSTRGO L
OSTRG1 L

OSTRG3_L

JSR
JSR
PSHA
LDAA
JSR
PULA
RTS

PSHA
LDAA
CMPA
BEQ
JSR
INX
BRA
PULA

0,X
OLHLF L,

ORHLF L

O1BYT L
O1BYT L

#520
OUT L

bytes
of text

0,X
#EOT
OSTRG3 L
OUT L

OSTRG1 L

*list of fix word
*increase x result in displa
*STRING



*khkkkkkkkk*k

RTS

*output string of ASCII bytes

dkkkkdhkkkkdk

OSTR L
OSTRI L

OSTR3_L

khkkkhkkdkkk*x

*read busy flag

kkkkkhkkhkk*x

READY L
READY1 L

khkkkkkhkhkkk

*delay

khkkkkdkhkkk*k
DELAY L

DELAY1 L
khkkkkdkhkkkk
DELAY

DELAY1
DELAY2

hkkkkhkkdkkkk
DATA1l

DATA2
DATA3

DATA4

PSHA
LDAA
CMPA
BEQ
JSR
INX
BRA
INX
INX
PULA
RTS

PSHA
LDAA
ANDA
BNE
PULA
RTS

PSHX
LDX
DEX
BNE
PULX
RTS

PSHA
PSHX
LDaA
LDX
DEX
BNE
DECA
BNE
PULX
PULA
RTS

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

0,X
#30D
OSTR3_L
OUT_L

OSTR1 L

SETLCD
#$80
READY1 L

#$1000

DELAY1 L

#54
#SFFFF

DELAY2

DELAY1

! FEED'

EOT

'ING
EOT

' MEASUR'

EOT

' EMENT
EOT



M_MODE
M_DIRﬁc
M_DIREC1
M_DISTANCE
M_SPEED
M_FW

M_RW
M_START
M_STOP

M_ENTER

M_ERROR

M_RUNNING
M_RESET

M_MODE
M_DIREC
M_DIREC1
M_DISTANCE
M_SPEED
M_FW

M RW

M START

FCC
FCB

FCC
FCB

FCC
FCB

FCcC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC

FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

FCC
FCB

'MODE'
EOT

'DIRECTIO'
EOT

N
EQOT

'"DISTANCE'
EQOT

'SPEED'
EQOT

' FORWARD'
EOT

'REVERSE'
EOT

'START'
EOT

'STOP'
EQOT

'ENTER'
EQOT

'ERROR''
EOT

'RUNNING'
EOT

'RESET"
EOT

'MODE'
EQOT

'DIRECTIO!
EOT
lNl
EOT

'DISTANCE'
EQOT

'SPEED’
EOT

"FORWARD'
EOT

' REVERSE '
EOT

'START'
EOT



M_STOP

M_ENTER

M_ERROR

M_RUNNING

M RESET -

FCC
FCB

FCC

FCB

FCC
FCB

FCC
FCB

FCC
FCB

'STOP!
EOT A

'"ENTER'
EOT

'ERROR'!
EOT

'RUNNING'
EOT

'RESET"
EOT
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