

;REBOOT in dos mode

;mode com2:96,n,8,1

;set directory path

;type clearram.txt>com2:

;type rocksub.mot>com2:

;

;

;memory assignments


P2

;reset vector, interupt routines

p3

;main program loop


p4

;subroutines:-

;Volts




p5

;Sideon




p6

;seconds




p6

;   Revs




p6-7

;   Starter



p7

;   Sdelay



P7

;   Minute



P8

;Sidecnt, stall



p9-10

;getkey




p11

;Keys




p12-19

;   Runkeys



p12

;   Digit



p13

;   RCLs




p13-14

;   Numin



P15

;   Key Processors


P16-19

;
A-C



P16

;
D



P17-18

;
*



P18

;
#



P19

;
Nokey



P19

;LRCntdp




P20

;Unlock




p20-22

;Initky




P22

;Initdp




P22

;Clrdp




p22

;Dispdat




p23

;LCD




p23

;Scankbd




p24-25

;Displ




P25

;Delay




p25

;Numchr




p26-27

;Inital




p27-29

;Strings




P29

PORTA
EQU
$00
[0,1] = LCD CNTRL [2.5] LCD DATA

PORTB
EQU
$01
Outputs

PORTC
EQU
$02
Keyboard Rows[4-7], LCD Data[0-7]

PORTD
EQU
$03
A/d, I2

DDRA
EQU
$04

DDRB
EQU
$05

DDRC
EQU
$06

TIMDAT
EQU
$08
Timer Rgstr set for 10ms

TIMCTL
EQU
$09
Timer control

MRI2
EQU
$0A
I2 register

ADCTL
EQU
$0E
AD control

ADDAT
EQU
$0F
A/D Data

REVCNT
EQU
$10
Revs register not cntr

PortB bits

MODE
EQU
$11
Mode bits


0 Led 

MAXREV
EQU
$12
Maximum Rev count

1 Not used

MINTIM
EQU
$13
Min side timer


2 water

MINCNT
EQU
$14
counter for minutes

3 blade

SECS
EQU
$15
counter for seconds

4 reciprocate

DEBNCE
EQU
$16
debounce timer


5 auxilary

OLDKEY
EQU
$17
last key pressed


6 left

K
EQU
$18
Current key


7 right

WATERST
EQU
$19 
Water start timer

ENTRYM
EQU
$1A
Current keyboard mode

CNTH
EQU
$1B
count bytes low/high

CNTL
EQU
$1C
for kybrd input of nums

TEMPL
EQU
$1D
used for decoding lrcnt

TEMPH
EQU
$1E
to characters for diply

LRCNTH
EQU
$1F
Left/Right Counter


Display map

LRCNTL
EQU
$20
counts down to zero

   0123456789abcdef

CC
EQU
$21
Char Cnt to convert

40 Txx-xx Rxxx Vxxx

NUML
EQU
$22
Number for conversion

50 Lxxxx-xxxx mode

NUMH
EQU
$23
to characters

MR
EQU
$25
misc reg (high byte A)

mode(bits)

CNTDWN
EQU
$26
Timer count down


0

LOCKED
EQU
$27
Lock status


1

BLADEST
EQU
$28
Blade start timer

2

OLDEM
EQU
$29
old entrymode


3

SIDE
EQU
$2A
side move status


4 Countdown

TSS
EQU
$2B
Side Start timer


5 Norm/grind

OLDLR
EQU
$2C
Old side move status

6

MAXV
EQU
$2D
Maximum Volts


Entrymode(number)

LRTIM
EQU
$2E
Left/Right Tmr for stall
0 

Nil

REVCT
EQU
$2F
Rev counter (interupt)


1 Timer

UPCNT
EQU
$30
countdown timer



2 Left

LRRATE
EQU
$31
Side Shift speed



3 Right

LRDELY
EQU
$32
Side Shift speed counter


4 Double

ONTIME
EQU
$33

TLRON
EQU
$34
Water counter



Side(bits)

MINIDL
EQU
$35
Minimum idle count 


0 Right

FREE4
EQU
$36





1 Left

CHRD
EQU
$37
Character to display


2 Start

VOLT
EQU
$38
Current voltage

OLDW
EQU
$39
Old Water status

MSGPTR
EQU
$3A
message pointer

MSGPTR2
EQU
$3B

LRHOLD
EQU
$3C
key holdon timer

NOKHOLD
EQU
$3D
nokey pressed timer

DPTR 
EQU
$3E
where to place chrd in display reg

LCDPTR
EQU
$3F
LCD ptr

LRLOLD
EQU
$61

LRHOLD
EQU
$62


ORG
$0FF8


FDB
I2

SET START, RESET, INTERUPT POINTERS


FDB
INT


FDB
I2


FDB
MAIN


ORG
$100

Stop Bar interupt, when it hits the rock

I2
SEI


STOPS MACHINE


LDA
#$01

$FFA,$FFB


STA
PORTB

Turn off all.


LDA
#$59


STA
DPTR


LDA
#7


LDX
#STOPBR-#$0C00


JSR
DISPL


CLR
MODE


LDA
#$0F


STA
LOCKED

Lock machine


LDA
#$70

Enable only lowest row 


STA
PORTC

of keyboard

LOCK
BRSET
5,PORTA,LOCK
Loop until "D" typed


LDA
#$04


STA
DEBNCE

Debounce time = 40ms


LDA
#$0D


STA
OLDKEY


CLR
MRI2


JSR
INITKY


RTI

;(*******************)

;Increments revcounter on each interupt, generated by three magnets on

;blade pully

INT
INC
REVCT

Increment rev counter


RTI

;Main program and 10ms loop

MAIN
LDA
#$0F

This is the main program


STA
LOCKED


JSR
INITAL


LDX
#$40


JSR
CLRDP

clear display register


JSR
INITKY

set display for first unlock key

IDLE
LDA
TIMDAT

establish minimum cpu idle time


CMP
MINIDL

in following loop


BHI
IDLE2



STA
MINIDL

IDLE2
LDA
TIMDAT

wait until timer times out (10ms)


BNE
IDLE2


JSR
LCD

display next character from display reg


CLR
ADCTL

AD0 TO CONVERT


LDA
#126

78 PER 10 milliseconds


STA
TIMDAT


JSR
GETKEY

get next key


JSR
KEYS

process keys


TST
LOCKED


BNE
IDLE

Machine locked? - return to idle


JSR
VOLTS

Update voltage, and check for overload


JSR
SIDEON

Check sideshift ON time


JSR
SIDECNT

count sideshift if active


DEC
SECS


BNE
IDLE


JSR
SECONDS

update second counter, and do 1hz stuff


DEC
MINCNT

decrement minute counter every second


BNE
IDLE

and do minute stuff if 1 minute


JSR
MINUTE


BRA
IDLE

loop back

; Subroutines

;Gets voltage from A to D, establish maxV, check for overload

;(Yallorn to Rocksaw has close to 1 ohm series resistance)

;turns led on when close to overload

VOLTS
LDA
ADDAT

VOLTS - done every 10ms, read A/D converter


CMP
VOLT

Get volts, has it changed from last sample?


BEQ
RTNVLT

No - return from sub


STA
VOLT

Yes - update volt, and place value in X reg


TAX


LDA
#$4D

set display ptr to character position


STA
DPTR            for voltage


CLR
MR

place high byte (in this case 0) into MR


LDA
#$03

set number of chrs to convert


JSR
NUM_CHR

gosub number to character converter

L13
TST
BLADEST

Blade starting flag


BNE
RTNVLT

Is machine Starting? - Yes - return


BRCLR
2,PORTB,NMAXV
If water is off it affects V, skip maxvolt


TST
WATERST

Has water been turned on in last 2 secs?


BNE
RTNVLT

If so, impulse causes low volts -skip


LDA
VOLT

No to above, then volt reading OK


CMP
MAXV

Is Volt > maxV


BLS
NMAXV




STA
MAXV

Yes - then MaxV = Volt

NMAXV
BRCLR
3,PORTB,RTNVLT
Is Blade running? No - return


LDA
MAXV


BRSET
4,PORTB,CDM2
Is Mode = timer (ie unattended)?


SUB
#08

No - then attended - allow extra 8v (~8A)

CDM2
SUB
#13




CMP
VOLT

Is Volt < MaxV - 13(21)v


BHI
LEDONV

Yes - then Led On


BSET
0,PORTB

No - then Led off

RTNVLT
RTS

LEDONV
BCLR
0,PORTB

turn led on


SUB
#09

Is Voltage < MaxV - 22(30)v


CMP
VOLT


BLS
RTNVLT

No - return


LDA
#$01

Yes - Turn machine off


STA
PORTB


LDA
#$20


LDA
#$59


STA
DPTR


LDA
#7


LDX
#LOVOLT-#$0C00


JSR
DISPL


LDA
#$0F


STA
LOCKED

Lock Machine


RTS

;Side shift stall check - Decrements side shift ON time counter (every 10ms)

 & turns off

;side shift if it REACHES zero. Thus if ontime is always zero

;this is never executed - ie for continous operation

SIDEON
TST
ONTIME

is ontime zero


BEQ
RTNSON

Yes - then skip


DEC
ONTIME

No - decrement ontime


BNE
RTNSON

is ontime now zero?


BCLR
6,PORTB

Yes - turn off side shift


BCLR
7,PORTB 

RTNSON
RTS

;{*******************************************************************}

;{###################################################################}

;SECONDS - heaps to do here - update & check timers for blade start,

;side start, side delay & check revs

SECONDS
LDA
#62


STA
SECS

Reset seconds counter 96 *16+ 2 +1 for zero


JSR
REVS

calculate revs & test for low revs


JSR
STARTER

count down starter times


JSR
SDELAY

count down side shift delay


RTS

;Get revs, display, update maxrevs, check for low revs

;turns led on when close to "low revs"

REVS
LDA
#$48

set display register ptr to posn for


STA
DPTR

Revs


LDA
REVCT

Get Rev count for 1s


CLR
REVCT

reset rev counter


ASL
A

double rev count (3 magnets * 2 = 1/10 rpm)


STA
REVCNT


LDX
REVCNT

revcount to index register - lowbyte


CLR
MR

clr high byte of number


LDA
#$03

convert num to 3 chrs


JSR
NUM_CHR


LDA
REVCNT

Get Rev Count


CMP
#140

Is it > 140? (*20 for rpm)


BHS
NMAXR

Yes - ignore count - goto Not Max Revs


CMP
MAXREV

No - Is Revcnt > MaxRev


BLS
NMAXR


STA
MAXREV

Yes - then MaxRevs = RevCnt

NMAXR
TST
BLADEST


BNE
RTNREVS

Skip revtest if starting


BRCLR
3,PORTB,RTNREVS
Skip revtest if off


LDA
MAXREV



CDM
SUB
#08

Is Revs < MaxRevs - 8(*20 for rpm)?



CMP
REVCNT


BHI
LEDON




BSET
0,PORTB

No - led off


BRA
RTNREVS

LEDON
BCLR
0,PORTB

Yes - led on


SUB
#04

If Revs < MaxRevs - 12 (*20 = 240rpm)


CMP
REVCNT


BLS
RTNREVS

no - then return


LDA
#$01


STA
PORTB

yes - turn machine off


LDA
#$59


STA
DPTR


LDA
#7


LDX
#LOREVS-#$0C00


LDA
#$0F


STA
LOCKED

Lock Machine

RTNREVS
RTS

;times down waterstart, blade start, side start

STARTER
TST
WATERST

If waterstart <>0 decrement


BEQ
BLSTRT

(disables lo volts test)


DEC
WATERST

BLSTRT
TST
BLADEST


BEQ
SIDEST

Is blade starting? No - onto side start timer


DEC
BLADEST

Yes - DEC blade start timer


BEQ
SIDEST

(disables lovlots, lo revs tests)

MTRST
LDA
#60








CMP
REVCNT

Are revs > (60 *20)


BHI
SIDEST

No - onto side start timer


CLR
BLADEST

Yes - then bladestart off


BSET
0,PORTB

Led off

SIDEST
TST
TSS

Is side shift starting?


BEQ
RTNSTR

No - RETURN


DEC
TSS

decrement Timer Side Start


BNE
RTNSTR

Has 3 secs of start? No - RETURN


BCLR
2,SIDE

Yes - side[start] = off

RTNSTR
RTS

;Side shift delay - count down seconds

SDELAY
TST
SIDE

Is machine side shifting?


BEQ
RTNDLY

No - skip lr delayer


BRCLR
5,MODE,RTNDLY
Is machine in grinder mode? - No - skip delay


BRSET
2,ENTRYM,RTNDLY
Is side shift by hold key -skip delay


TST
LRRATE

Is Rate = 0, then no delay


BEQ
RTNDLY


DEC
LRDELY

Decrement delay counter


BNE
RTNDLY

If not zero turn side off


LDA
LRRATE


STA
LRDELY


BRCLR
0,SIDE,LEFTT


BCLR
6,PORTB


BSET
7,PORTB


LDA
TLRON


STA
ONTIME


RTS

LEFTT
BCLR
7,PORTB


BSET
6,PORTB


LDA
TLRON


STA
ONTIME

RTNDLY
RTS

;Counts up timer, stops machine if timed out.

MINUTE
LDA
#60

Yes - reset minute timer


STA
MINCNT


BRCLR
4,PORTB,RTNMIN
Return if not countdown mode


INC
UPCNT

Increment upcount (timer counts up)


LDA
#$44

set display pointer to character position


STA
DPTR


CLR
MR

Clear high byte of number


LDX
UPCNT

Index Reg = upcnt, (low byte)


LDA
#$02

Convert number to two digits


JSR
NUM_CHR

and display


LDA
UPCNT


CMP
CNTDWN

does upcnt >= cntdwn?


BLO
RTNMIN

No - continue to SIDECNT


LDA
#$01

Yes - machine off


STA
PORTB


LDA
#$59


STA
DPTR


LDA
#7


LDX
#TIMOUT-#$0C00


JSR
DISPL


LDA
#$0F

Lock Machine


STA
LOCKED

RTNMIN
RTS

;Updates sidecount, if sideshift is happening

SIDECNT
TST
SIDE

This performed evey 10ms if machine unlocked


BEQ
RTNSID

Is side shift happening? No - return


LDA
PORTD

Read magnetic sensor


AND
#$80

= bit 8


CMP
OLDLR

Has there been a sensor change?


BEQ
STALLCK

No - Then better check for stall condition 


STA
OLDLR

Yes - reset timer for stall check 


CMP
#$80

Has sensor just turned on?


BEQ
SENSON

Yes - update l/r count

STALLCK
BRSET
6,PORTB,STALLC
execute stall check if Left or right


BRSET
7,PORTB,STALLC
side shifting


RTS

STALLC
INC
LRTIM

Got here only if sensor has not gone "on"


TST
TSS


BNE
RTNSID

so increment LRTimer; skip stall if starting


LDA
MINTIM

yes then :-


SUB
#03


CMP
LRTIM

is LRTim > MinTim - 3


BHS
RTNSID

Yes - then Led On


BCLR
0,PORTB

Led on - effect is to blink led near stall


LDA
MINTIM


CMP
LRTIM

If LRTime > MinTime


BHS
RTNSID


CLR
SIDE


LDA
#01


STA
PORTB

Stop machine


LDA
#$59


STA
DPTR


LDA
#7


LDX
#STALL-#$0C00


JSR
DISPL


LDA
#$0F


STA
LOCKED


JSR
INITKY

RTNSID
RTS

SENSON
CLR
LRTIM

sensor has just gone "on" - Clear LR timer


BSET
0,PORTB

Turn off led


TST
ENTRYM

Is entrymode = 0 (ie moving sideways by count)


BNE
RTNSID

NO - RETURN


TST
LRCNTL

Yes - then decrement LR counter


BNE
Z1

Does LRCNTL = 0? No - continue at Z1


DEC
LRCNTH

Decrement LRCNTH

Z1
DEC
LRCNTL

Decrement l/r counter low


LDA
LRCNTL


STA
TEMPL


LDA
LRCNTH

Divide LR Count by 2 for display


STA
TEMPH


LSR
TEMPH


ROR
TEMPL


LDA
TEMPH


STA
MR

Store LRCNTH / 2 in MR


LDA
#$56

Position character in display register


STA
DPTR


LDX
TEMPL

Index Reg = LRCNTL / 2


LDA
#$04

Convert number to 4 chacters


JSR
NUM_CHR

and place in display register


LDX
LRCNTL

Is LRCNTL = 0?


BNE
RTNSID

No - return


LDX
LRCNTH

Yes - Is LRCNTH =0?


BNE
RTNSID

No - return


CLR
SIDE

Yes - then side shift complete


BCLR
6,PORTB

Turn side shift off


BCLR
7,PORTB


BRCLR
5,MODE,NORML
Is Mode = grinder? No - then goto normal


LDA
#01

Yes - turn machine off


STA
PORTB


LDA
#$59


STA
DPTR


LDA
#7


LDX
#SHIFTD-#$0C00


JSR
DISPL


LDA
#$0F

Lock machine


STA
LOCKED


JSR
INITKY


RTS

NORML
BRCLR
3,PORTB,RTNSID
Is blade running? - No - return

WTRON
BRCLR
2,OLDW,RTNSID
Was the water on? - No - return


BSET
2,PORTB

yes - reinstate water


LDA
#2


STA
WATERST


CLR
OLDW


RTS

;Allows debounce time, checks for key being held on, gets new key

GETKEY
LDA
DEBNCE

DEBNCE = debounce time (5 * .01 secs)


BEQ
NNK

If debounce = 0 then get Next New Key


DEC
DEBNCE

Decrement debounce


RTS

NNK
JSR
SCANKBD

NextNewKey - scan keyboard


LDA
K

Key returned in K (0-F, 10 = nokey pressed)


CMP
OLDKEY

Is same key is still being held


BNE
NOTSAM

no - goto not the same key

SAMEK
BRCLR
5,MODE,SAMEKK
If mode = normal, check hold key


TST
SIDE


BEQ
SAMEKK

Mode grinder, not side shifting, check hold key


BRSET
2,ENTRYM,SAMEKK
grind,sideshift, and by holding #/* key


RTS

SAMEKK
LDA
K


CMP
#$0E

is key still "*"


BEQ
INCLR

yes - goto increment LR timer 


CMP
#$0F

Is key still "#" - goto increment LR timer


BNE
INCNOK

No - goto inc LR not OK

INCLR
BRSET
2,ENTRYM,RTNSAM
If entrymode is already "hold" RETURN


INC
LRHOLD

Inc LR timer


LDA
LRHOLD


CMP
#20

Has * or # been held for 200ms?


BLO
RTNSAM

No - return


CLR
LRHOLD

Yes - clr LR timer,


LDA
#$04


STA
ENTRYM

and set entrymode - held(double)


LDA
#$05

reset debounce time


STA
DEBNCE

RTNSAM
RTS

INCNOK
BRCLR
2,ENTRYM,RTNSAM
Is entrymode = hold(double)
No - RETURN


INC
NOKHOLD

yes - then # nor * being held - so count up


LDA
NOKHOLD

nokey timer


CMP
#180

Has no key been pressed for 1.8s?


BLO
RTNSAM

No - return


CLR
NOKHOLD

Yes - reset nokey timer


BCLR
2,ENTRYM

reset entrymode[double] bit


LDA
ENTRYM




CMP
#$02

does entrymode = left


BNE
DISPR

No - goto right test


LDA
#'L

Yes - display "L" second line


BRA
AT50

DISPR
CMP
#$03

does entrymode = Right?


BNE
DISPSP

No - display a space


LDA
#'R

Yes - display 'R"


BRA
AT50

DISPSP
LDA
#' 

AT50
STA
$50

Display the Character 1st pos, line 2


LDA
#$05


STA
DEBNCE

reset debounce timer


RTS

NOTSAM
CLR
LRHOLD

different key - LRHOLD is not being held


CLR
NOKHOLD

nor is "nokey" being (not)pushed


STA
OLDKEY

update oldkey


LDA
#05

reset debounce time


STA
DEBNCE


RTS

KEYS
LDA
#$05


CMP
DEBNCE

Has a key just been pressed?



BEQ
FRESHKY

Yes - goto fresh key


RTS



FRESHKY
LDA
LOCKED

Is machine locked?


BEQ
RUNKEY

No - Process keys for running machine


JSR
UNLOCK


RTS

RUNKEY
LDA
#$FC


AND
PORTB

IS machine running


BNE
RUNNING


TST
SIDE

or is machine side shifting


BEQ
KA

no - then "0" <> STOP goto key A

RUNNING LDA
K

YES - Then


CMP
#$00

If key = 0
then


BNE
KA


TST
ENTRYM


BNE
KA

if entrym = none then stop all


LDA
#$01


STA
PORTB

Turn off ALL


CLR
SIDE


LDA
#$0E

Stop all display updating


STA
LOCKED


LDA
#$59


STA
DPTR


LDA
#7


LDX
#STOPK-#$0C00


JSR
DISPL


JSR
INITKY


RTS

KA
LDA
K

Get the key


CMP
#$0A

If "A"


BNE
KB


JSR
AA


RTS

KB
CMP
#$0B


BNE
KC


JSR
B


RTS

KC
CMP
#$0C


BNE
KD


JSR
C


RTS

KD
CMP
#$0D


BNE
KE


JSR
D


RTS

KE
CMP
#$0E

"*"


BNE
KF


JSR
ASTER


RTS

KF
CMP
#$0F

"#"


BNE
NILK


JSR
HASH


RTS

NILK
CMP
#$10

No key depressed


BNE
DIGIT


JSR
NOKEY


RTS

DIGIT
LDA
ENTRYM

Key must be a digit. 


BEQ
PREPRG

Does Entrymode = 0?


JMP
DOUBLE

No - try double

PREPRG
CLR
LOCKED

Yes - then preprogrammed side movement


BRCLR
4,PORTB,RCL1
Is mode = "countdown"?


JMP
DOUBLE

Yes - then not preprogrammed shift -goto dble

RCL1
LDA
K

CASE Key OF :-


CMP
#1

1


BNE
RCL2


LDA
LRLOLD


Repeat last distance left


STA
LRCNTL


LDA
LRHOLD


STA
LRCNTH


LDA
#$02


STA
ENTRYM


entrymode = "left"


JSR
D


RTS

RCL2
CMP
#2

2


BNE
RCL3


LDA
LRLOLD


repeat last distance right


STA
LRCNTL


LDA
LRHOLD


STA
LRCNTH


LDA
#$03


STA
ENTRYM


JSR
D


RTS

RCL3
CMP
#3

3


BNE
RCL4


CLR
SIDE


BCLR
6,PORTB


turn side shift off


BCLR
7,PORTB


BRCLR
0,MODE,RTNDIG

If machine is running


BRCLR
2,OLDW,RTNDIG

and water was on


BSET
2,PORTB


Restore water


LDA
#2


Water soleniod drags voltage low


STA
WATERST


So time water to disable Vtest


CLR
ENTRYM


clear entrymode


LDA
#' 


clear display


STA
$50


STA
$58


STA
$59

RTNDIG
RTS

RCL4
CMP
#4

4


BNE
RCL5


LDA
#100


move 50mm left


STA
LRCNTL


CLR
LRCNTH


LDA
#$02


STA
ENTRYM


JSR
D


RTS

RCL5
CMP
#5

5


BNE
RCL7


LDA
#100


move 50mm right


STA
LRCNTL


CLR
LRCNTH


LDA
#$03


STA
ENTRYM


JSR
D


RTS

RCL7
CMP
#$07

7


BNE
RCL8


LDA
#64



STA
LRCNTL


LDA
#1


move 160mm left


STA
LRCNTH


LDA
#$02


STA
ENTRYM


JSR
D


RTS

RCL8
CMP
#$08

8


BNE
RCL6


LDA
#64


STA
LRCNTL


LDA
#1


move 160mm right


STA
LRCNTH


LDA
#$03


STA
ENTRYM


JSR
D


RTS

RCL6
CMP
#6

6


BNE
RCL9


LDA
#12


move 8mm left


STA
LRCNTL


CLR
LRCNTH


LDA
#02


STA
ENTRYM


JSR
D


RTS

RCL9
CMP
#9

9


BEQ
RRCL9


CLR
ENTRYM


If not any digit -clear entrymode


JSR
IDLE

RRCL9
LDA
#12


move 8mm right


STA
LRCNTL


CLR
LRCNTH


LDA
#$03


STA
ENTRYM


JSR
D


RTS

DOUBLE
LDA
ENTRYM

Is entrymode = "double"?


CMP
#$04


BNE
NUMIN

No - then must be numeral entry


CLR
LOCKED


RTS

NUMIN
ASL
CNTL


ROL
CNTH


LDA
CNTL


LDX
CNTH


ASL
CNTL

Multiply current count by 10


ROL
CNTH

(10 = 8 + 2)


ASL
CNTL


ROL
CNTH


ADD
CNTL


STA
CNTL


STX
TEMPH


LDA
TEMPH


ADC
CNTH


STA
CNTH


LDA
K


ADD
CNTL

Add digit


STA
CNTL


LDA
#$0


ADC
CNTH


STA
CNTH


LDA
ENTRYM


CMP
#$01

Is entrymode timer?


BNE
LRNUM

No? try left or right


LDA
#$41

Yes - display count in timer part of display


STA
DPTR


LDA
#$02


CLR
MR


LDX
CNTL


JSR
NUM_CHR


LDA
CNTL


STA
CNTDWN


RTS

LRNUM
BRSET
1,ENTRYM,LRENTM


RTS

LRENTM
LDA
CNTH

If entrymode is Left or right


STA
LRCNTH


LDA
CNTL


STA
LRCNTL


ASL
LRCNTL


ROL
LRCNTH

LRcount = 2* Count


LDA
#$51

Display count


STA
DPTR


LDX
CNTL


LDA
CNTH


STA
MR


LDA
#$04

4 digits


JSR
NUM_CHR


RTS

;These key processors are all subroutines called by the above "keys" subroutine

AA
BRCLR
3,PORTB,MWON
Is Blade off? - No goto turn blade on


BCLR
2,PORTB

water off


BCLR
3,PORTB

blade off


BSET
0,PORTB

Led off


RTS

MWON
BSET
2,PORTB

water on


BSET
3,PORTB

blade on


BCLR
0,PORTB

Led on


LDA
#$03

3 seconds balde start timer


STA
BLADEST

disables lo revs, lo volts


LDA
#40

Set Maxrevs to 40 (*20 = 400rpm)


STA
MAXREV



LDA
#50

Set Max Volts to 50


STA
MAXV


LDA
ENTRYM

Does Entrymode = Timer? 


CMP
#$01


BNE
RTNA

No - Idle


LDA
CNTL

Yes - then initiate timer


STA
CNTDWN


CLR
UPCNT


BSET
4,PORTB

reciprocate on


LDA
#$44

Set display register ptr


STA
DPTR


CLR
MR

clear high byte of number


LDX
UPCNT

ldx with number


LDA
#$02

convert and display 2 characters


JSR
NUM_CHR


CLR
ENTRYM

clear entrymode

RTNA
RTS

B
BRSET
2,PORTB,WOFF
If water is off turn it on


LDA
#2

Water soleniod drags voltage low


STA
WATERST

so use waterst to disable Vtest


BSET
2,PORTB


BSET
2,OLDW


RTS

WOFF
BCLR
2,PORTB


BCLR
2,OLDW


RTS

C
BRCLR
5,PORTB,GWON
Is Grinder off? - No goto turn grinder on


BCLR
5,PORTB

grinder off


BSET
0,PORTB

Led off


RTS

GWON


BSET
5,PORTB

aux on


BCLR
0,PORTB

Led on


RTS

D
LDA
ENTRYM


BEQ
RTND

ENTER
CMP
#$01

If entrymode = 1 (Timer)


BNE
LGO

Set timer going


LDA
CNTL

Store number in Cnt down.


STA
CNTDWN


CLR
UPCNT

Clear up counter


BSET
4,PORTB

reciprocate on


LDA
#$44

display upcount (0)


STA
DPTR


CLR
MR


LDX
UPCNT


LDA
#$02


JSR
NUM_CHR


CLR
ENTRYM

clr entry mode

RTND
RTS

LGO
CMP
#$02

If entrymode = Left Then


BNE
RGO

Go left


BCLR
0,SIDE

make sure right is off


BCLR
7,PORTB


BSET
1,SIDE

SIDE STATUS = LEFT


BSET
6,PORTB

LEFT ON


BRA
AGOGO

go

RGO
CMP
#$03

If entrymode = right


BNE
DBL

Go right


BCLR
1,SIDE

make sure left is off


BCLR
6,PORTB


BSET
0,SIDE

side status = right


BSET
7,PORTB

right on

AGOGO
BSET
2,SIDE

Side start status = true


LDA
LRCNTH

Save move distance


STA
LRHOLD


LDA
LRCNTL


STA
LRLOLD


BRCLR
5,MODE,NOTGL
Does operation mode = grinder? No - goto NotGL


BSET
2,PORTB

Water on


LDA
#2

Water soleniod drags voltage low


STA
WATERST

so use waterst to disable Vtest


LDA
LRRATE


STA
LRDELY


BEQ
NOERR


BCLR
7,PORTB


BCLR
6,PORTB


BRA
NOERR

Skip slop/blade thickness adjustments

NOTGL
LDA
PORTB


AND
#$04

Save water status


STA
OLDW


BCLR
2,PORTB

turn off water


LDA
LRCNTH

If distance > 128mm


CMP
#$01


BLO
LRGO


BCLR
3,PORTB

blade off


BCLR
4,PORTB

reciprocate off

LRGO
LDA
#03


ADD
LRCNTL

add 3 (1.5mm) to count - blade thickness


STA
LRCNTL


LDA
#0


ADC
LRCNTH


STA
LRCNTH

NOERR
LDA
ENTRYM

conserve entrymode


STA
OLDEM


CLR
ENTRYM

clear enrtry mode


LDA
#$51


STA
DPTR

display LR counts


JSR
LRCNTDP


LDA
#2


STA
TSS


RTS

DBL
CLR
ENTRYM

If entrymode was none of above, must be double


LDA
#' 


STA
$50

Clear entrymode & display


RTS

;End of "D"

{.......}

ASTER
BRCLR
2,ENTRYM,EMLEFT
Is entrymode = double? No - GoTo Entrymod left


LDA
#'H

Yes - display "H" for hold


STA
$50


BRCLR
2,PORTB,NOWATRL
store water status


BSET
2,OLDW

NOWATRL BRSET
5,MODE,NOTWL
Is mode = grinder? Yes then skip wateroff


BCLR
2,PORTB

Turn water off

NOTWL
BCLR
7,PORTB

Make sure right is off


BSET
6,PORTB

Move Left


LDA
#2


STA
TSS

side start timer = 2


LDA
#$06


STA
SIDE

set start, left status on, Right off


LDA
#02

set old EM as "left"


STA
OLDEM


RTS

EMLEFT
LDA
SIDE

Entrymode must be l/r! Has side move commenced?


BEQ
EMLEFT1

No - GO set entrymode to "left"


RTS

EMLEFT1 LDA
#$02

Set entrymode to left


STA
ENTRYM






LDA
#'L

Display "L"


STA
$50


CLR
CNTL

Clear counter


CLR
CNTH


LDA
#$51


STA
DPTR


CLR
MR


LDX
CNTL


LDA
#$04

display 4 zeros


JSR
NUM_CHR


RTS

;End of "*"


{.......}

HASH
BRCLR
2,ENTRYM,EMRIGH
Is entrymode = double? No - Goto Entrymde Right


LDA
#'H

Yes - display "H" for hold


STA
$50


BRCLR
2,PORTB,NOWATRR
Store water status if water on


BSET
2,OLDW

NOWATRR BRSET
5,MODE,NOTWR
Is mode = grinder? Yes then skip wateroff


BCLR
2,PORTB

NOTWR
BCLR
6,PORTB

Make sure Left is off


BSET
7,PORTB

Right on


LDA
#2


STA
TSS

side start timer = 2


LDA
#$05


STA
SIDE

Set start, right status on, left off


LDA
#03

Set OldEM as "right"


STA
OLDEM


RTS

EMRIGH
LDA
SIDE

Entrymde must be l/r! Has side move commenced?


BEQ
EMRGHT1

No - go set entrymode to "right"


RTS

EMRGHT1 LDA
#$03

Set entrymode to "Right"


STA
ENTRYM


LDA
#'R

Display "R"


STA
$50


CLR
CNTL

Clear counter


CLR
CNTH


LDA
#$51


STA
DPTR


CLR
MR


LDX
CNTL


LDA
#$04

display 4 zeros


JSR
NUM_CHR


RTS

;End of "#"


{.......}

NOKEY
LDA
ENTRYM

Is entrymode = double?


CMP
#$04


BEQ
STPSIDE

NO - Then return


RTS

STPSIDE BCLR
6,PORTB

Yes - stop side shift


BCLR
7,PORTB


CLR
SIDE


BRCLR
3,PORTB,RTNNOK
If machine is running


BRCLR
2,OLDW,RTNNOK
If water was on restore water


LDA
#2

Water soleniod drags voltage low


STA
WATERST

so use waterst to disable Vtest


BSET
2,PORTB


CLR
OLDW

clear old water status

RTNNOK
RTS

LRCNTDP LDA
LRCNTL

This subroutine 


STA
TEMPL

divides the LRcount by 2


LDA
LRCNTH


STA
TEMPH


LSR
TEMPH


ROR
TEMPL

for DISPLAY


LDA
TEMPH


STA
MR


LDX
TEMPL


LDA
#$04


JSR
NUM_CHR

Convert number to chars and display


RTS

;{***********************************************************************}

;{#######################################################################}

UNLOCK
LDA
LOCKED


CMP
#$0F

Has first PIN number been entered?


BEQ
FIRSTK

yes - go to FIRST KEY


CMP
#$0E


BEQ
SECNDK


CMP
#$0D


BEQ
THIRDK


CMP
#$0C


BEQ
JMPFRTH


CMP
#$0B


BEQ
JMPFTH

WRONGK
LDA
K


CMP
#$10


BEQ
RTNUNL


LDA
#$0F


STA
LOCKED

RTNUNL
RTS

JMPFRTH
JMP
FORTHK

JMPFTH
JMP
FIFTHK

FIRSTK 
LDA
K

No - get key


CMP
#$02

Key = "2"?



BEQ
TWOO

Yes - decrement lock


JSR
DISPDAT


RTS

TWOO
CLI


DEC
LOCKED


JSR
INITAL


LDX
#$40


STX
DPTR 


JSR
CLRDP


LDA
#26


LDX
#DONTAGN-#$0C00


JSR
DISPL


RTS

SECNDK
LDA
K


CMP
#$02


BNE
WRONGK


DEC
LOCKED


LDA
#$40


STA
DPTR


LDA
#27


LDX
#IN789-#$0C00


JSR
DISPL


RTS

THIRDK
LDA
K


CMP
#$07

Key = "7"  mode = norm


BNE
NINE

No - try nine


BCLR
5,MODE


JSR
INITDP


LDA
#$5B


STA
DPTR


LDA
#5


LDX
#NMAL-#$0C00


JSR
DISPL


CLR
LOCKED


RTS

NINE
CMP
#$09


BNE
EIGHT


BSET
5,MODE


LDX
#$40


STX
DPTR


JSR
CLRDP


LDA
#16


LDX
#INPTDLY-#$0C00


JSR
DISPL


DEC
LOCKED


RTS

EIGHT
CMP
#$08


BEQ
EIGHT1


JMP
WRONGK

EIGHT1
CLR
LOCKED


BCLR
5,MODE


JSR
INITDP


LDA
#$5B


STA
DPTR


LDA
#5


LDX
#TIMER-#$0C00


JSR
DISPL


BSET
0,ENTRYM

Enter timer entry mode


CLR
CNTL

Clear counts


CLR
CNTH


LDA
#$41

Display count (ie 0)


STA
DPTR

position


CLR
MR

high byte


LDX
CNTL

low byte


LDA
#$02

num of chrs


JSR
NUM_CHR


RTS

;End of third key

FORTHK
LDA
K


CMP
#$10


BEQ
RTN4


STA
LRRATE


LSL
LRRATE


BEQ
INI5


LDA
#$40


STA
DPTR


LDA
#23


LDX
#INPTON-#$0C00


JSR
DISPL


DEC
LOCKED

RTN4
RTS

FIFTHK
LDA
K


CMP
#$10


BEQ
RTN5


STA
TLRON


LSL
TLRON


LSL
TLRON


LSL
TLRON

INI5
JSR
INITDP


LDA
#$5B


STA
DPTR


LDA
#5


LDX
#GRIND-#$0C00


JSR
DISPL


CLR
LOCKED

RTN5
RTS

;{******************************************************************}

;{###################################################################}

INITKY
LDA
#$40


STA
DPTR


LDA
#16


LDX
#DONT2-#$0C00


JSR
DISPL


RTS

INITDP
LDX
#$40


JSR
CLRDP


LDA
#'T


STA
$40


LDA
#'R


STA
$47


LDA
#'V


STA
$4C


LDA
#'-


STA
$43


STA
$55


RTS

CLRDP
LDA
#' 

NEXT
STA
,X


INCX


CPX
#$60


BNE
NEXT


RTS

DISPDAT LDX
#$40

This subroutine displays various data


STX
DPTR


JSR
CLRDP


LDA
#16


LDX
#MAXES-#$0C00


JSR
DISPL


LDA
#$50


STA
DPTR


LDX
MINIDL


CLR
MR


LDA
#03


JSR
NUM_CHR


LDA
#$56


STA
DPTR


LDX
MAXV


CLR
MR


LDA
#03


JSR
NUM_CHR


LDA
#$5C


STA
DPTR


LDX
MAXREV


CLR
MR


LDA
#03


JSR
NUM_CHR


RTS

LCD
INC
LCDPTR

This subroutine displays the next character


LDX
LCDPTR

in sequenece


CPX
#$50

If finished topline, set cursor to


BNE
EOL2


BCLR
0,PORTA


LDA
#$C0


STA
PORTC

first position, second line


BSET
1,PORTA


BCLR
1,PORTA


JSR
DELAY

EOL2
CPX
#$60

Is it at end of second line?


BNE
NEXTCHR

No - display nect chr


LDX
#$40

If finished second line, place cursor


STX
LCDPTR


BCLR
0,PORTA

"home"


LDA
#$80


STA
PORTC


BSET
1,PORTA


BCLR
1,PORTA


JSR
DELAY

NEXTCHR LDX
LCDPTR

sends the next character in the display


BSET
0,PORTA

register to the display


LDA
,X



STA
PORTC


BSET
1,PORTA


BCLR
1,PORTA


RTS

SCANKBD LDA
#$E0


Scan Keyboard


STA
PORTC


BRSET
2,PORTA,L100


LDA
#$01


STA
K


RTS

L100
BRSET
3,PORTA,L101


LDA
#$02


STA
K


RTS

L101
BRSET
4,PORTA,L102


LDA
#$03


STA
K


RTS

L102
BRSET
5,PORTA,L103


LDA
#$0A


STA
K


RTS

L103
LDA
#$D0


STA
PORTC


BRSET
2,PORTA,L104


LDA
#$04


STA
K


RTS

L104
BRSET
3,PORTA,L105


LDA
#$05


STA
K


RTS

L105
BRSET
4,PORTA,L106


LDA
#$06


STA
K


RTS

L106
BRSET
5,PORTA,L107


LDA
#$0B


STA
K


RTS

L107
LDA
#$B0


STA
PORTC


BRSET
2,PORTA,L108


LDA
#$07


STA
K


RTS

L108
BRSET
3,PORTA,L109


LDA
#$08


STA
K


RTS

L109
BRSET
4,PORTA,L110


LDA
#$09


STA
K


RTS

L110
BRSET
5,PORTA,L111


LDA
#$0C


STA
K


RTS

L111
LDA
#$70


STA
PORTC


BRSET
2,PORTA,L112


LDA
#$0E


STA
K


RTS

L112
BRSET
3,PORTA,L113


LDA
#$00


STA
K


RTS

L113
BRSET
4,PORTA,L114


LDA
#$0F


STA
K


RTS

L114
BRSET
5,PORTA,L115


LDA
#$0D


STA
K


RTS

L115
LDA
#$10


STA
K


RTS

DISPL
STA
CC

DISPL1
LDA
$0C00,X


INCX


STX
MR


LDX
DPTR


STA
,X


INCX


STX
DPTR


LDX
MR


DEC
CC


BNE
DISPL1


RTS

DELAY
LDA
#$2F

LOOPDEL DEC
A


BNE
LOOPDEL


RTS

NUM_CHR STA
CC

A contains the character count


STX
NUML

X contains low byte


STX
TEMPL


LDA
MR

MR contains high byte


STA
NUMH


STA
TEMPH


LDA
CC


CMP
#$04


BNE
HUNDRD


CLRX

LP1000
LDA
TEMPL


SUB
#232

232 + 3*256 = 1000


STA
TEMPL


LDA
TEMPH


SBC
#03


STA
TEMPH


BMI
OT1000

If minus donot increment thousands counter


STA
NUMH


LDA
TEMPL

Store result of subtraction of 1000


STA
NUML


INCX


BRA
LP1000

loop back

OT1000
TXA



ADD
#$30

get thousands count - add chr(0) 


LDX
DPTR

and display


STA
,X


INC
DPTR

increment display ptr

HUNDRD
LDA
NUML


STA
TEMPL


LDA
NUMH


STA
TEMPH


CLRX


LDA
CC


CMP
#$03


BMI
TEN

LOOP100
LDA
TEMPL


SUB
#100


STA
TEMPL


LDA
TEMPH


SBC
#0


STA
TEMPH


BMI
OUT100


STA
NUMH


LDA
TEMPL


STA
NUML


INCX


BRA
LOOP100

OUT100
TXA


ADD
#$30


add character "0"


LDX
DPTR


STA
,X


INC
DPTR

TEN
LDA
NUML


STA
TEMPL


CLRX

LOOP10
LDA
TEMPL


SUB
#10


STA
TEMPL


BMI
OUT10


STA
NUML


INCX


BRA
LOOP10

OUT10
TXA


ADD
#$30


add character "0"


LDX
DPTR


STA
,X


INC
DPTR


LDA
NUML


ADD
#$30


add character "0"


LDX
DPTR


STA
,X


RTS

INITAL
SEI


LDA
#$FF


STA
DDRB

Port B all output


LDA
#127


STA
MINIDL

Minimum idle count = 127


LDA
#$03


STA
DDRA

Port A, input except bits 0,1


CLR
PORTA


All devices off


LDA
#$01


STA
PORTB


LDA
#$FF

PortC all output


STA
DDRC


LDA
#0


STA
PORTC


LDA
#62


100 cnts = 1 sec


STA
SECS 


LDA
#60


STA
MINCNT

60 seconds = 1 minute


LDA
#140


STA
MAXREV

Maximum revs set to 1400rpm


LDA
#$5F

LCD point to last chr of 2nd line



STA
LCDPTR

Actually points to display register


LDA
#$10


STA
OLDKEY

Oldkey = "nokey"


LDA
#$04



STA
DEBNCE

Debounce time = 40ms


LDA
#$20

Clear mode except run mode


AND
MODE


STA
MODE


CLR
CHRD



LDA
#20


STA
MINTIM

Minimum side time = 200ms


CLR
MRI2

Clear hardware interupt


LDA
#$10


STA
K


CLR
LRTIM

LRTimer


CLR
OLDLR

Old LR Timer


CLR
SIDE


CLR
TSS


BSET
2,BLADEST
blade start time = 4 secs - no voltage mesured


BSET
2,TSS

Side start = 4 secs - no stall checked


LDA
#10


STA
MAXV


CLR
MSGPTR


CLR
MSGPTR2


CLR
ENTRYM


LDX
#$40


LDA
#' 

CLEARL
STA
,X


INCX


CPX
#$59


BNE
CLEARL


LDA
#$38


Set DISPLAY 2 lines, 8bit, 5x7


STA
PORTC


BSET
1,PORTA


JSR
DELAY


BCLR
1,PORTA


LDX
#60

MSDEL
JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


DECX


BNE
MSDEL


LDA
#$38


STA
PORTC


BSET
1,PORTA


BCLR
1,PORTA


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY


JSR
DELAY



JSR
DELAY


LDA
#$38


STA
PORTC


BSET
1,PORTA


BCLR
1,PORTA


JSR
DELAY


LDA
#$38


STA
PORTC


BSET
1,PORTA


BCLR
1,PORTA


JSR
DELAY


LDA
#$38


STA
PORTC


JSR
DELAY


BSET
1,PORTA


JSR
DELAY


BCLR
1,PORTA


JSR
DELAY


LDA
#$0C


DISPLAY on, cursor blink off


STA
PORTC


JSR
DELAY


BSET
1,PORTA


JSR
DELAY


BCLR
1,PORTA


JSR
DELAY


LDA
#$06


screen station, cursor move right


STA
PORTC


JSR
DELAY


BSET
1,PORTA


JSR
DELAY


BCLR
1,PORTA


JSR
DELAY


LDA
#$01


STA
PORTC


JSR
DELAY


BSET
1,PORTA


JSR
DELAY


BCLR
1,PORTA


JSR
DELAY


LDA
#$02


STA
PORTC


JSR
DELAY


BSET
1,PORTA


JSR
DELAY


BCLR
1,PORTA


JSR
DELAY


LDA
#$80


cursor to home


STA
PORTC


JSR
DELAY


BSET
1,PORTA


JSR
DELAY


BCLR
1,PORTA


JSR
DELAY


LDA
#$4F


STA
TIMCTL


LDA
#126


78 * 7-bit prescale = 0.01 sec


STA
TIMDAT


CLR
LRDELY


CLI


RTS


ORG
$0C00

STOPBR
FCC
"Stopbar"


;7

GRIND
FCC
"Grind"



;5

LOVOLT
FCC
"LoVolts"


;7

LOREVS
FCC
"Lo Revs"


;7

TIMER
FCC
"Timer"



;5

TIMOUT
FCC
"TimeOut"


;7

DONTAGN
FCC
"Don't do that        again"
;26

IN789
FCC
"7-Norml 8-Timer   9-Grinder"
;27

NMAL
FCC
"Norml"



;5

INPTON
FCC
"Input ON Time  
  *80ms"

;23

INPTDLY
FCC
"Input Delay *2s "

;16

SHIFTD
FCC
"Shifted"


;7

STALL
FCC
"Stalled"


;7

STOPK
FCC
"Stopkey"


;7

DONT2
FCC
"Don't Press 2   "

;16

MAXES
FCC
"Idle MaxV MaxREV"

;16


