Proj ect Nane: Refrigeration Control
Proj ect Nunber: F161

Abstract:

The standard mechanical thermostat used in many refrigerators designed for usein RV's
normally has no reference to actual operating temperature. This resultsin setting the thermostat to
an arbitrary value and hoping that the food in the refrigerator won't freeze and any frozen foodsin
the freezer section won't thaw. Usually within afew days after adjusting the thermostat setting the
right operating temperature is achieved. This up/down adjustment of the thermostat can be avoided
with this refrigeration control.

Thethree digit display is used to show the icebox temperature during normal operation.
Three push buttons are used to turn the refrigerator on or off, modify the set point and change
between Fahrenheit and Celsius. Pressing either the up or down buttons once forces the set point to
be displayed for 15 seconds. Pressing either again modifies the set point. Pressing both at the same
time toggles between Fahrenheit and Celsius. The control can hold the ice box temperature within
1°C.

Sof tware description:
At power on reset the watchdog timer is cleared and the configuration

registers are set. The 10O ports are then initialized to force all |eds and the
conpressor off. An initial a2d conversion is nade to allow the tenperature to
be di spl ayed.

The tiner is setup to generate an interrupt every 10 mlliseconds. This

is used as a tine base for any delays and as a signal to sanple the thermstor
(used to nonitor the tenperature of the ice box or refrigerator), scan the
buttons, and update the conpressor relay. While waiting for the tinmer interrupt
to occur the tenperature display and | eds are refreshed.

The C ock routine adjusts the holdoff tiner (which prevents the conpressor
fromrestarting within 5 mnutes of being turned off to reduce the chance that
the conpressor could stall froma high freon pressure condition during starting)
and the view tiner (used to override the anbient tenperature display in favor of
the setpoint) if activated.

DebA2D sanpl es the therm stor once every 10 nmilliseconds and adds the
reading to Sanpl eSum After 256 sanples the high byte of the sumis used as the
average tenperature. The a2d reading is then saved as raw data and SanpleSumi s
cleared in preparation of the next conversion sanples. The a2d reading is not
converted to a tenperature at this point because negative nunbers woul d be
difficult to keep track of.



Once the thermi stor has been taken care of the buttons are scanned and

debounced. If a button or conbination of buttons are pressed for 100
mlliseconds the unit will decode the button and then take the necessary action
This may entail displaying the setpoint if it was not already being displayed or
changi ng the setpoint. Pressing the up and down buttons sinultaneously toggles
bet ween Fahrenheit and Cel sius readings. The third button allows the systemto
be turned off. The brightness of the displayed can be adjusted by pressing the
down and power buttons. There are three brightness |evels for the display.
Each tine a change is made to any of the paraneters it is imediately witten to
flash. Since a refrigerator is normally set and then taken for granted the rest
of it’s productive life it is not necessary to use a routine that can rotate the
| ocations used to store this informati on to naxim ze the nunber of changes nade
to the flash.

The di splay routine checks if the setpoint or tenperature should be
di spl ayed then determines if it should be shown in Celsius or Fahrenheit.

At this point the raw a2d value is converted to a real tenperature and processed
for display by the nain | oop

CycleCtrl gets the raw a2d reading for the tenperature, converts it to
Fahrenheit and conmpares it to the setpoint. |If the tenperature is above the
setpoint and the conpressor is off and no hol doff delay is active the conpressor
is turned on. |If the holdoff delay is active no action is taken until the
hol dof f delay expires. |If the conpressor is running and the tenperature is
| ower then the setpoint the conpressor is turned off and the hol doff delay is
initialized.
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. PACGEO

Port A: DS
t herm stor:
Hund:

BCom

Ten:

Unit:

Rel ay: EQU
Port Al ni t:

PortB: DS
sg:

sf:

se:

sd:

ScC:

sh:

power: EQU
sa:

Conp:
LEDs:
PortBlnit:

DDRA:

Por t ADD:
DDRB:

Por t BDD:
PTAPUE: EQU
PTBPUE: EQU

KBSCR
KBI ER

| NTSCR EQU
Model: EQU
| MASK1: EQU
ACK1:

| RQF1: EQU

CONFI &2:
CONFI GL:

TSC

TOF:

TOA E:

TSTOP: EQU
TRST:

PS2:

PS1:

PSO:

TCNTH

TCNTL

TMODH
TMODL

TSCO
CHOMAX: EQU
TOVO:

1

EQU
EQU
EQU
EQU
EQU
5

EQU

1

EQU
EQU
EQU
EQU
EQU
EQU
5

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
$B
$C

EQU
EQU

$001d ;

EQU

EQU
EQU

EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

;port a

A WNPFO

(2**Hund) A (2**Ten) ~(2**Uni t ) ~( 2**Rel ay)

;port b
0
1
2
3
4
5
6
6
7
(2** LEDs)
$04 ;data direction register
(2**Hund) ~(2**Ten) ~(2**Uni t) ( 2**Rel ay)
$05 ;data direction register
OFFH
$001a ; Keyboard interrupt control/status
$001b

| RQ status/control

; edge/l evel control

;interrupt mask bit 1=di sabl ed
2 ;

$001e ; System configuration
$001f

$0020 ; Tinmer 1

OFrL N D

$0021
$0022
$0023
$0024
$0025



ELSOA. EQU
ELSOB: EQU
MSOA:

MS0B:
CHOIE: EQU
CHOF:

TCHOH
TCHOL

TSC1
CH1IMAX: EQU
TOV1:
ELS1A. EQU
ELS1B: EQU
MS1A:
CH1lE: EQU
CHLF:

TCH1H
TCH1L

OSCSTAT:
ECGST: EQU
ECCGON: EQU
OSCTRI M

ADSCR

ADCO

ADI E:

COCO

ADR

Resul t: EQU
ADI CLK EQU
ADI VO: EQU
ADI V1: EQU
ADI V2: EQU

Ranttart :
EORAM EQU

. CODE

SBSR

SRSR

BRKAR: EQU
BFCR

| NT1

| NT2

| NT3

: FLTCR EQU
FLCR

HVEN

MASS:

ERASE: EQU
PGVt

BRKH

BRKL
BRKSCR EQU
LVI SR
FLBPR

$003F

EQU
$OFF

EQU

$f e02
EQU

EQU
EQU
$f e07
EQU
EQU
EQU

EQU
EQU
EQU
$f eOb
EQU
EQU

080H

$f e00
$f e01

$f e03
$f e04
$f e05
$f e06
; Fl ash
$f e08

$f e09
$f eOa

$f eOc
$ff7E

; Ato D converter

; Systemintegration

Interrupt status

t est/ progr anmi ng

Har dwar e br eakpoi nt

; Low vol tage detect
; Flash bl ock protect

register



| NOSCTRI M EQU $ffcO
COPCTL EQU  $ffff ; COP (Conputer operating properly) control

Rontt ar t EQU  $EEOO

Vect or Thl EQU $FFDE
Vect or Page EQU $FFQO

Stack: EQU  EORAM 42
. PACGEO

; ram equat es
ORG Rantt art

Sanpl eCnt : DS 1 ;nunber of sanples to take
Sanpl eSum DS 2 ; sum of sanpl es
Therm str: DS 1 ; debounced a2d reading for therm stor
St at us: DS 1
Fl ash: EQU 1 ;force display to flash
Vi ewSP: EQU 2
Adj Bri ght : EQU 3
Dbnced: EQU 4
Tic: EQU 5
Vi ewTi mer : DS 1
Debounce: DS 1
Ti cs: DS 1
Destination DS 2
Last Scan: DS 1
Hundr ds: DS 1 ;segnent data for hundreds digit
Tens: DS 1 ;segnment data for tens digit
Units: DS 1 ;segnment data for units digit
; WCnt : DS 1
; Fl ashDest : DS 2
Seconds: DS 1
Hol dof f: DS 1
Pwr Bt n: EQU 4 ;val ue for power button
UpBt n: EQU 2
DownBt n: EQU 1
Intensity: EQU 5 ; conbi nati on of down and power buttons
Eur o: EQU 3 ; conbi nati on of up and down buttons
BfrStrt: DS 4 ;reserve nmaxi num nunber of byte to tenperarily store
;data to be witten to flash
ExeRam EQU $ ;executabl e ram
M nus: EQU 01000000B
. CODE
ORG Ronftart
Power : DB 0 ;if =0 unit is turned off =1 unit is turned on

Set poi nt: DB 38 ; setpoint for icebox



Fahr enhei t: DB OFFH
Bri ght ness: DB 4

;if FF then displai
; brightness control

tenperature in Fahrenheit else celsius
range 1-4 with 4 full brightness

khkhkkhkhkhhkhkhhkhkhhhhhhkhhhkhhhhhhhhdhhhdhhhdhhhhhhhhhhhhkhhhhhhhhhhhdhhhdhhhdhhhkhdhkrkkhkrkh**x*

* Initialization *

R I I R I O I I R S O I S R I I I R R I O I O R

BLKB (($/64)+1)*64-%,09DH ;fill page with NOP's
Start: CLRA
STA  COPCTL ; reset wat chdog
STA CONFI GL ;set configuration registers
STA CONFI &
MOV #PortAlnit,PortA;initialize ports
MOV #Port ADD, DDRA
MOV #PortBInit, PortB
MOV #Port BDD, DDRB
LDA I nOSCTRIM ;trimoscillator
STA OSCTRIM
MOV #. Hl GH. 32000, TMODH ;W th a 3.2nhz internal bus frequency
MOV #. LOW 32000, TMODL ;set timer for 10msec interrupts
BCLR TSTOP, TSC ;start timer
BSET TO E, TSC ; enabl e overfl ow i nterrupt
LDHX #EORAM ;clear all ramregisters
?a: CLR , X
DECX
CPX  #Ranft art
BHI ?a
MOV #20H, ADI CLK ;initialize A2D convertor set A2D cl ock frequency
MOV #20H, ADSCR ;turn on a2d convertor and nmake first conversion
BRCLR COCO, ADSCR, $ ;wait for conversion to finish
LDA  ADR ;read A2D result
MOV #20H, ADSCR ;read therm stor voltage
BRCLR COCO, ADSCR, $ ;wait for conversion to finish
LDA  ADR ; save therm stor a2d val ue
STA  Thermstr
JSR  Tenperature ;convert a2d reading to tenperature
TSTA ;test if tenpeature is negative
BM ?b
JSR  HexToBCD ;convert nunber to bcd for display
STA Units
STX  Tens
PSHH
PULA
STA  Hundrds
BRA ?c
?b: NEGA ; make positive for conversion to bcd
JSR  HexToBCD ;convert nunber to bed for display
STA Units
STX  Tens

#M nus, Hundr ds



?c:

Mai nLoop:

?a:

?b:

?c:

C ock

?a:

DebA2D:

BCLR

LDA
BEQ
LDA

STA
BCLR
JSR
BSET

STA
BCLR
JSR
BSET

STA
BCLR
JSR
BSET
LDA
AND
BEQ
BRCLR

STA
BCLR
JSR
BSET
STA
BRCLR
BCLR
BRA

LDA

DBNZ

TST
BEQ
DBNZ
TST
BEQ

DEC

TST
BEQ
DEC
BNE
BCLR
BCLR

Rel ay, Port A
#100, Ti cs

Power

?a

Hundr ds
#80H

PortB
Hund, Port A
Del ay

Hund, Port A
#80H

PortB

Ten, Port A
Del ay

Ten, Port A
#80H

PortB
Unit, PortA
Del ay

Unit, PortA
Power

#2* powner
?b

Rel ay, Port A, ?b
#2* Conp
PortB
LEDs, Port B
Del ay

LEDs, Port B
COPCTL

Ti ¢, St at us, ?c
Ti c, St at us
Mai nLoop

TSC

#(2**TA E), TSC
Ti cs, DebA2D
#100, Ti cs

Seconds

?a
Seconds, ?a
Hol dof f

?a

#60, Seconds
Hol dof f

Vi ewTi ner
DebA2D
Vi ewTi ner
DebA2D

Adj Bri ght, St at us

Vi ewSP, St at us

#20H, ADSCR

;initialize cycle status= off
;set 10 msec counter

;get hundreds digit for display
;combine with discrete |ed driver

; out put segnent data

;turn on hundreds drive transistor
;wai t

;turn off hundreds drive transistor
;combine with discrete |ed driver

; out put segnent data

;turn on tens drive transistor

;turn off tens drive transistor
;combine with discrete |ed driver
; out put segnent data

;turn on units drive transistor

;turn off units drive transistor
; show operating status
;set bit for power |ed

; out put segnent data
;turn on discrete |led drive transistor

;turn off discrete led drive transistor
; reset wat chdog
;wait for 10 nsec flag to be set

;clear 10 msec fl ag

;reset timer overflow flag

;count off 1 second
;reset counter

;test if holdoff tinmer is active

;i f not zero decrenent view tiner

;if timer reaches 0 clear tenperary flags
;clear display flags

;read therm stor voltage



?a:

Swi t ches:

?a:

?b:

?cC:

?d:

?e:
debounced

?f:

But t on:

?a:

BRCLR
LDA
ADD
STA
CLRA
ADC
STA
DBNZ
LDA
STA
CLR
CLR

EQU

MOV
LDX
DBNZX
BRCLR
ROLA
MOV
LDX
DBNZX
BRCLR
ROLA
MOV
LDX
DBNZX
BRCLR
ROLA
COVA
AND
LDX
STA
TXA
EOR
BEQ
CLR
JMVP
LDA
BNE
BCLR
JWP
BRSET

I NC
LDA
cwP
BHS
JWP

WP
BNE
LDA
BEQ
CLRA
BRA

COCO, ADSCR, $
ADR

Sanpl eSumt1
Sanpl eSumt1

Sanpl eSum
Sanpl eSum
Sanpl eCnt , ?a
Sanpl eSum
Therm str
Sanpl eSum
Sanpl eSumt1
$

#0EFH, Port B
#27

$

BCom Port A, ?a

#0DFH, Port B
#27

$

BCom Port A, ?b

#0BFH, Port B
#27

$

BCom Port A, ?c

#7
Last Scan
Last Scan

Last Scan

?d

Debounce

Di spl ay

Last Scan

?e
Dbnced, St at us

Di spl ay
Dbnced, St at us, ?f

Debounce
Debounce
#10
But t on
Di spl ay

#Pwr Bt n
?up
Power
?a

?b

;wait for conversion to finish

;add to sanple sum

; decrement sanpl e counter
; get average

;clear summng registers

; strobe power button
; del ay 25usec
;sanple switch input to set carry
;rotate carry into accuml | ator
; strobe down button

; del ay 25usec
;sanple switch input to set carry

; strobe up button

; del ay 25usec
;sanple switch input to set carry

;conpl ement switches to nake pressed = 1

; mask out unused bits

;get last scan

;replace LastScan with this scan

;test if change occured between button scans

;reset debounce counter

;test if a button is pressed
;clear button debounced fl ag
;wait for button to be released if it was al ready

;increment debounce
;if not debounced | ong enough exit

;test if same for 100nsec
;test if only the power button is pressed now
;get power state

;test current power state

;is on now turn off
state to on

; set new power



?b: STA BfrStrt ;save in buffer for wite
LDA  Set poi nt ;copy rest of paraneters to wite buffer
STA BfrStrt+1
LDA Fahr enhei t
STA BfrStrt+2
LDA  Brightness
STA BfrStrt+3

JMP Er ase
2up: CVP  #UpBtn ;test if up button is pressed
BNE  ?down
BRCLR Vi ewSP, St at us, ?d ; al | ow setpoint to be nodified only if it is
di spl ayed
LDA  Set poi nt ; get set poi nt
CwP  #55 ;test if at maxi num tenperature
BHS ?c
I NCA ;increase setpoint
?c: STA BfrStrt+1 ;save in buffer
LDA  Power ;copy rest of paraneters to wite buffer
STA BfrStrt
LDA  Fahrenheit
STA BfrStrt+2
LDA  Brightness
STA BfrStrt+3
Jw 2d
?down: CWP  #DownBt n ;test if down button is pressed
BNE  ?bri ght
BRCLR Vi ewSP, St at us, ?d ; al | ow setpoint to be nodified only if it is
di spl ayed
LDA  Set poi nt ; get set poi nt
BEQ ?e ;test if at mininumtenperature
DECA ;increase setpoint
?e: STA BfrStrt+1 ;save in buffer
LDA  Power ;copy rest of paraneters to wite buffer
STA BfrStrt
LDA  Fahrenheit
STA BfrStrt+2
LDA  Brightness
STA BfrStrt+3
?2d: BSET Vi ewSP, St at us ;force setpoint to be displayed
MOV #15, Vi ewTi ner ;set duration of setpoint displat to 5 seconds
JMP Er ase
?bright: CW  #Iintensity ;test if systemunits conbination of buttons are

pressed now
BNE  ?units

LDA  Brightness ;toggle systemunits
| NCA
AND  #3 ;test if at maxi num bri ght ness
BNE  ?f
I NCA ;set to m nimum brightness
?f: STA BfrStrt+3
LDA  Set poi nt ;copy rest of paraneters to wite buffer

STA BfrStrt+1
LDA Fahr enhei t
STA BfrStrt+2
LDA Power

STA BfrStrt
JMP Er ase



?units:
pressed now

?h:

Er ase:
ram
?a:

Wite:
to ram
?a:

Di spl ay:

?c:

?b:

?a:

BNE
LDA
BEQ
CLRA
BRA

STA
LDA
STA
LDA
STA
LDA
STA

LDHX

LDA
STA
DBNZX
JSR

LDHX

LDA
STA
DBNZX
LDA
JSR

BRCLR
CLR
LDA
LDX
BNE
SuUB
BPL

NEGA
LDX
MUL
CLRH
TXA
LDX
D v
JSR
STA
STX
BRA
LDA
JSR
BM
JSR
STA
STX
PSHH

#Eur o

Di spl ay
Fahr enhei t
?9

?h

BfrStrt+2
Set poi nt
BfrStrt+1
Bri ght ness
BfrStrt+3
Power
BfrStrt

#EOE- PgEr ase

PgEr ase-1, X

ExeRam 1, X
?a
ExeRam

#EORW RowW it e

RowwWite-1, X

ExeRam 1, X
?a

#4

ExeRam

Vi ewSP, St at us, ?a ; t est

Hundr ds
Set poi nt
Fahr enhei t
?b

#32

?c

#M nus, Hundr ds

#5

#9

Hex ToBCD
Units

Tens
CycleCtrl
Therm str
Tenperature
?d

HexToBCD
Units

Tens

;test if systemunits conbination of buttons are

;get power state
;test current power
;is on now turn off

state

; set new power state to on

;copy rest of paraneters to wite buffer

;set | oop count for coping erase subroutine to

; copy erase subroutine to ram

;set loop count for coping rowwrite subroutine

;copy rowwite subroutine to ram

; set number of bytes to be witten to flash

if need to show set point

;test if need to show cel sius

;convert to cel sius

; make nunber positive

;convert a2d reading to tenperature

;convert nunber to bed for display



PULA
STA  Hundrds
BRA  CycleCrl

?2d: NEGA ; make positive for conversion to bcd
JSR  HexToBCD ;convert nunber to bcd for display
STA Units
STX  Tens
MOV #M nus, Hundr ds

CycleCtrl: LDA  Therm str
JSR  Tenperature ;convert a2d reading to tenperature
BM ?a
CWP  Setpoint
BHI ?c

?a: BRCLR Rel ay, Port A, ?b

MOV #5, Hol dof f
MOV #1, Seconds

?b: BCLR Rel ay, PortA
RTI
?2c: TST Hol dof f
BNE  dummy
TST  Seconds
BNE  dummy
BSET Rel ay, PortA
dunmy: RTI

s hkkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhk*k
1

; subr outi nes

R I I I I I I I I I I I I A I I I I I I I R b I b I I S I I I I A b A I I b I I I b I b b b b S b b b I b

Del ay: LDX  Brightness ;get brightness |evel
LDA  #128 ;setup for a 1lnsec del ay
PSHA
LDA #3
?a: DBNZ 1, SP, ?a
DBNZA ?a
DBNZX ?a ;total delay is X*1lnsec
RTS
Tenmperature: CMP  #224 ;test if tenp is within Fahrenheit table range
BHI ?c
SUB  #65
BCS 2d
CLRH
LDX  Fahrenheit ;test if display is in Fahrenheit node
BEQ ?a
TAX ;move therm stor value to X
LDA  FTbl, X ; get Fahrenheit reading
RTS
?a: TAX
LDA  Celsius, X ;get cel sius val ue
RTS
?c: BSET Fl ash, St at us
LDA  #-40
RTS
?2d: BSET Fl ash, St at us
LDA  #60

RTS



;1 oad nunber

in acc when entering.

; H, X are changed

; BCD digits wll

Hex ToBCD:

?a

?b
?c

?d
?e

2f
79

?h:

PgEr ase:

Al'S
STA
LDA
STA
CLR
CLR
CLR
LDA
BEQ
LSL
LDA
ADC
C\VP
BLO
ADD
AND
SEC
BRA
cLC
STA
LDA
ADC
C\VP
BLO
ADD
AND
SEC
BRA
cLC
STA
LDA
ADC
C\VP
BLO
ADD
AND
SEC
BRA
cLC
STA
DEC
BNE
LDA
PSHA
PULH
LDX
LDA
Al'S
RTS

LDA
STA
LDA
LDHX

#-5
4, SP
#8
5, SP
1, SP
2, SP
3, SP
4, SP
?h
4, SP
3, SP
3, SP
#10
?b
#6
#0FH

?C

3, SP
2, SP
2, SP
#10
?2d
#6
#0FH

?e

2, SP
1, SP
1, SP
#10
?f
#6
#0FH

79

1, SP
5, SP
?a

1, SP

2, SP
3, SP
#5

#( 2* * ERASE)
FLCR

FLBPR

Desti nati on

be placed in H X A(hundreds:tens:units) on exit from subroutine

;add variables to stack
;save value to be converted
; set outer |oop count

;cl ear destination regs
;cl ear destination regs
;clear destination regs
;test if value is O

;shift bit into carry
; doubl e orginal value adding the shifted bit or carry

;test if digit has exceeded 9

;add 6 to correct back to deci mal
; renove upper nibble
;set carry so that overflow to next digit will occur

;clear carry to enshure no overfl ow
; save updated digit
; doubl e orginal value adding the shifted bit or carry

;test if digit has exceeded 9

;add 6 to correct back to deci mal
; renove upper nibble
;set carry so that overflow to next digit will occur

;clear carry to enshure no overfl ow
; save updated digit
; doubl e orginal value adding the shifted bit or carry

;test if digit has exceeded 9

;add 6 to correct back to deci mal

; renove upper nibble

;set carry so that overflow to next digit will occur
;clear carry to enshure no overfl ow

; save updated digit

;dec bit counter

;get hundreds digit
;move hundreds to h

;get tens digit
;test if tens digit can be bl anked

;set erase bit

;read flash bl ock protect register
;get Destination address



STA X

LDA  #11 ;wait 10Ousec
DBNZA $
LDA  #(2**ERASE)"(2**HVEN) ;set erase and hven bits
STA  FLCR
LDHX #2560 ;wait 4msec
?a: AX  #-1
BNE ?a
LDA  #(2**HVEN) ;set erase and hven bits
STA  FLCR
LDA  #6 ;wait busec
DBNZA $
STA FLCR
LDA #1 ;wait lusec
DBNZA $
RTS
ECE: EQU $
RowwWite: PSHA ; save nunber of bytes to be witten
LDA  #(2**PGV) ; set program bit
STA  FLCR
LDA  FLBPR ;read flash block protect register
LDHX Destination ;get Destination address
STA X
LDA  #11 ;wait 10Ousec
DBNZA $
LDA  #(2**PQAW " ( 2** HVEN) ;set program and hven bits
STA  FLCR
NOP ;used to make del ay 5usec
?a: LDHX Destination ;get location to be witten
LDA  #32 ;determ ne which location to wite to
SUB 1, SP
TAX
CLRH
LDA BfrStrt, X ;get data to be written
LDHX Destination ;get address to be witten to
STA . X
LDA  #33 ;wait 30usec
DBNZA $
INC Destination ; adj ust address pointer
DBNZ 1, SP, ?a ; decrenent | oop counter
LDA  #(2**HVEN) ;set and hven bits
STA  FLCR
LDA  #6 ;wait 5Susec
DBNZA $
STA  FLCR
LDA  #3 ;wait 2usec
DBNZA $
RTS
EORW EQU $
xgf edcba

Segnent : DB 00111111B ;
DB 00000110B ;
DB 01011011B

DB 01001111B
DB

01100110B

A WNEFLO



FTbl :

Cel si us:

MESSAGE

PRI D DD

PRI IIDY PP PP PP PP P®P®B®HD DD DD

iftrue
BLKB

01101101B S

01111101B ; 6

00000111B 0 7

01111111B ; 8

01100111B ;7 9

01110111B VA

01111100B b

00111001B ; C

01011110B ;d

01111001B =

01110001B  F

58, 57, 56, 55, 55, 54, 53,52, 52, 51 ;a2d 065-74
50, 50, 49, 48, 48, 47, 46, 46, 45, 44 ; 075- 84
44, 43,42, 42, 41, 40, 44, 39, 39, 38 ; 085- 94
37,37, 36, 36, 35, 34, 34, 33, 33, 32 ; 095-104
31, 31, 30, 30, 29, 29, 28, 28, 27, 26 ; 105-114
26, 25, 25, 24, 24, 23, 23, 22, 22,21 ; 115-124
21, 20, 19, 19, 18, 18, 17,17, 16, 16 ; 125-134
15, 15, 14, 14, 13, 13, 12,12, 11, 11 ; 135- 144
10, 10,9,9,8,8,7,6,6,5 ; 145-154
54,4,33,2,2,1,1,0 ; 155-164
0,0,-1,-1,-2,-2,-3,-3,-4,-4 ,165-174
-5,-5,-6,-7,-7,-8,-8,-9,-9,-10 ; 175-184
-11,-11,-12,-12,-13,-14,-14,-15 ; 185-192
-15,-16,-17,-17,-18,-19,-19,-20 ; 193- 200
-21,-21,-22,-23,-23,-24,-25,-26 ; 201- 208
-26,-27,-28,-29,-29,-30,-31,-32 ; 209- 216
-33,-33,-34,-35,-36,-37,-38,-39 ; 217-224

14,13, 13,12,12,12, 11, 11, 11, 10
10, 10,9,8,8,8,7,7,7,6

-12,-12,-12,-12,-13,-13,-13,-14,-14,-15
-15,-15,-15, - 16, - 16, - 16, - 16, -17, - 17, - 17
-17,-17,-18,-18,-18,-18,-19,-19, -20,-20
-20,-20,-21,-21,-21,-22,-22,-22,-22,-23

-23,-23,-24,-24,-25,-25,-25,-26
-26,-26,-27,-27,-27,-28,-28,-28
-29,-29,-30,-30,-30,-31,-31,-32
-32,-32,-33,-33,-33,-34,-35,-35
-35,-36,-36,-37,-37,-38,-38,-39

$<OFDFFH
OFEOOH-$, 09DH

- Program Si ze Exceeds Avail abl e ROM Space



END

org Vect or Thl

dw dummy
dw dumy
dw dumy
dw dummy
dw dummy
dw dummy
dw dumy
dw dumy
dw dummy
dw dummy
dw C ock
dw dumy
dw dummy
dw dummy
dw dummy
dw dummy
dw Start

ORG OFF7EH

ADC Conver sion Conpl ete
Keyboard Vect or

TIML Overfl ow Vect or
TI ML Channel 1 Vector
TI ML Channel O Vector

~I RQL Vector
SW Vect or
Reset Vect or

DB .LOW ((Start)-0C000H)/ 64 ;set protection for

progr am



