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#DEFINE PER 100
#DEFINE PSI_FULL 10000
#DEFINE BAR_FULL 689
#DEFINE KPA_FULL_L16 0D54H
#DEFINE KPA_FULL_H16 01H
#DEFINE KGFCM2_FULL 703
#DEFINE TABLE_START_ADDR 0710H
#DEFINE TABLE _NUM 13
#DEFINE TABLE_PER 12

PER:

PSI FULL:
BAR_FULL:
KPA_FULL_L16:
KPA_FULL _H16:
KGFCM2 FULL:
TABLE_START ADDR:
TABLE_NUM:
TABLE_PER:

Sensor i B FE{E K 100 %

Sensor i FEFLMEH 100(PSI)*100=10000

Sensor J# B FHE 6.89(PSI)*100=6.89

Sensor i & FL{H 689.48(PSI)*100=68948 [k 16 177

Sensor J# E FEE 689.48(PSI)*100=68948 {15 16 7

Sensor i E R 7.03(PSI)*100=703

V-T 46 1 ik

V-T Rk A4

AAE V-T XMl Sensor #4324 12 4y, B4t
b SmV g —2H Hobs
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SRR

CALL INI_RAM
CALL INLIO
SET F_ON

<

v
| BRI |

|CCALL SBR_ADC, Il [ 5 75 HL I ) 6 F AP 1] |

AT, BUL TR 4F T [R_TMRILR_TMRIL] |

N
>

‘CALL SBR_TABLE, #4443 15 L IR [ Ffroef 17 F) i B 1ty B R S i 48 \

(CALL SBR_CALT, -3 kil H(HIFRA7 |

|

‘CALL SBR_DIS, LCD 7R

| CALL SBR_KEY_SCAN | | CLRLED_IO, LEDITHEA |
,
| CALL SBR_KEY_JUMP |

CLR F_HALT, BEE Wl # 2 AE B IO MR |

A
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SBR_TABLE

| 4 BARAE V-T2 (K 9046 Mol i 5 B AR M55 &k T R_ADDR1.R_ADDR? |

!

| R A7 %S M4 [0 94# {5 T [R_TABLE1_H,R_TABLEI_LJRI[R_TALBLE2_H.R_TABLE2_L]|

| A BRAF VT (K04 M ik (5 SR A Mk f5i 5 T R_ADDR1,R_ADDR? |

[R_TMRIH,R_TMRIL]>
R_TABLE1_H,R_TABLEI1 H]?

(B b R

[R_TMRIH,R_TMRIL]<
R_TABLE?2 _H,R_TABLE2 H]?

| Vb R |

N |«

( RET )  [MXR_ADDRI'JR_ADDR2IF [l f7A7 T-ACC]

R_TABLE_L=
R_TMRIL?

| TBLP->R_ADDRI |

BEE AR EAL

N
TBLP->R_ADDR2
Y R_TABLE_L->R_TABLE2_L|—4
TBLPSR ADDRI TBLH->R_TABLE2_H

R_TABLE_L->R_TABLEI_Li«—A)
TBLH->R TABLEL H
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(SBRCALT)

F_ZERO_OUTPUT=1?

F_FULL_OUTPUT=1?

A

‘ {[R_TABLE1_H,R_TABLE1 L]-[R_TMR1_HR_TMRI1_L} *100‘

R_ADDRI-R_ADJUST_H

>R_ADDRI ;
{[R_TABLEl_H,R_TABLEI L]-[R_TMRI_H,R_TMRI_L}*100/
giﬁ E—%ﬁi? (R_TABLEI-R_TABLE2)
CLR R_TEMP2

TOO-R_ADJUST_L
->DATAO

R_ADDRI-
ADJUST_H>1?

R_ADDRI-
ADJUST_H>0?

S ANBERIOR Pl a5
SR SR R R R P AN

l

LS5 R/100, AN L %
7S L I R R S SRR

l

AT UK AT T
[R_.TEMP2, R_TEMPI, R_TEMP(]

>

v
PSR b5 1
i A0 TR
l

K NBONER ) &5 R IR A T
[R_TEMP2, R_TEMP1, R_TEMPO]
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[R_TEMP2, R_TEMPI, R_TEMPO]
/100/TABLE_PER

BB R BRI 7 |

[(R_TEMP2, R_TEMPI,
R_TEMPOQ]/10-
>[DATA2,DATA1,DATAQ]

Y
LCD 7R - - BB /NIRRT

ﬁﬁmﬁﬁ$Mﬂ%ﬁ$}44»

A

T m—y [DATA2,DATAL,DATAQ]
BER/NR AL /TABLE_PER

» N
Crir) i

| DATAO<-TO0.DATAL<-TO! |

| CALL DA999, #4738 153 38 04 |
v
R_LCD3<- TOO
R_LCD2<- TO1
R_LCDI<-TO2

RET



HDLTEK# JBIE i —HT46R 71D

(AW ER RO TR I |
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‘ timerQ & - A M1 LA, FFtimer ‘

F_KEY->F KEY _TEM,
BRI EE
N

» S

| FR&HIF_KEYE] |
\

e
i

A
Fr&AF_KEYHHO
[

ERE Lo

| F_KEY-F_KEY_PREV |

CLR F_REPEAT

10
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SBR_KEY_JUMP

A
CLR R_60S_L
CLRR 60S_H

FEENF HALTE 1 \

RET

SBR_ADC

ARV |

T, A

!

ok

|

Y

‘ BB AR 7S IR, charge ‘

RAFHORI A T[R_TMRIH, R_TMRIL]|

11
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SBR_DIS

R_LCDI1->TBLP
SET BP.O
40H->MP1

;

| CALLSBR_DIS_LOOP |

(SRR BAR& — 1 NELA

!

R_LCD2->TBLP
MP1+1

!

| CALLSBRDIS_LOOP |

R K KPA'& AN

v

R_LCD3->TBLP
MP1+1

!

| CALLSBR_DIS_LOOP |

;

| BRABKKGFICM2&PSI |

RET

SBR_DIS_LOOP

Lo

e |

| WorHE DEF B |

MP1+1

B

| RSHME CGAT B |

MP1+1

B

G R

RET

12
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SEREF

,,******************Flle Name: tire gauge .Asm******************

;;HT IDE Version: V6.6 SP3

;;Program Name: HT46R71D.Pr1j
;;Main Function: **tire gauge **
;;MCU Body: Ht46R71D

;;VDD: 3V

;;MCU Frequency: 4MHz

;;Mask Option:

;Osc: RC

;Fsys: 4MHz

;Wake Up PA.0-7: PA.0 Wake Up

; PA.0-PA.6 Non Wake Up
;Pull-high PA: PULL-HIGH
;Pull-high PB: PULL-HIGH
;Pull-high PC: PULL-HIGH
;Pull-high PD: PULL-HIGH

;PA Buzzer Function: BZ/BZB Disable
;Clock Source: T1

;Wdt: Enable

;WDT Clock Source: T1

;CLR WDT: One clear instruction
;WDT time-out period: 2M2/£8-2713/fs
;LVR: Disable

;LVD: Disable

;Int Function: Disable

;LCD Driver Clock: IRCOSC/3

;LCD ON/OFF At HALT: LCD OFF At HALT
;LCD Duty: 1/3 duty(3 com)

;LCD Bias: 1/2 bias

#INCLUDE  HT46R71D.INC

#DEFINE R _20MS 5 ;;4mS*5=20mS
#DEFINE PSI_FULL 10000 p¥FFER - 100(PSI) okl
#DEFINE BAR_FULL 689 ;¥FFEE = 6.89(BAR) okl
#DEFINE KPA FULL L16 0D54H ;¥EFFEE = 689 48(KPA) okl
#DEFINE KPA FULL HI6 01H pREEEk =7 03(KGF/CM2) *¥k**
#DEFINE TABLE _START ADDR 0710H

;;the start address of Voltage-Time table
#DEFINE TABLE NUM 13 ;;the Voltage-Time table number
#DEFINE TABLE PER 12 ;;for calculating

#INCLUDE MACRO.ASM

MAIN_ DATA.SECTION 'DATA'

R_ADDRI EQU [20H] ;;to save table address

R_ADDR2 EQU [21H] ;;to save table address

R_TMRI1H EQU [22H] ;;to save high byte of discharging time
R TMRIL EQU [23H] ;;to save low byte of discharge time

R TABLE L EQU [24H] ;;to save table value

R TABLEl H EQU [25H] ;;to save table value

R TABLEI L EQU [26H] ;;to save table value

13
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R TABLE2 H EQU [27H] ;;to save table value

R TABLE2 L EQU [28H] ;;to save table value

R 60S L EQU [2DH] ;;for timing 60s(low byte)
R_60S_H EQU [2EH] ;;for timing 60s(high byte)
RIS EQU [2FH] ;;for timing 1s

R_TEMPO EQU [24H] ;;for calculating

R_TEMP1 EQU [25H] ;;for calculating

R_TEMP2 EQU [26H] ;;for calculating

R_TOO EQU [27H] ;;for calculating

R _TO1 EQU [28H] ;;for calculating

R_ADJUST H EQU [29H] ;;to save the high byte of discharge time for
adjusting

R _ADJUST L EQU [2AH] ;;to save the low byte of discharge time for
adjusting

F TABLE EQU EQU [2BH].0 ;;for calculating

;F_ DIS EQU EQU [2BH].1 ;;for calculating

F HALT EQU [2BH].2 ;;the flag of halt mode

KEY DATA.SECTION 'DATA'

DEBOUNCE_COUNTER EQU  [3FH] ;;for key detecting

R_UNIT EQU [2CH] ;;to save the unit to display
F_REPEAT EQU [2BH].3 ;;the flag of key repeat

F KEY EQU [2BH].4 ;;the flag of key ok/no

F KEY PREV EQU [2BH].5 ;;the flag of previous key

F ON EQU R_UNIT.6 ;;the flag of power on or wake up
F KEY TMP EQU R _UNIT.7 ;;the flag for key detecting

F ZERO_OUTPUT EQU R_UNIT.5 ;;the flag of zero output of sensor
F FULL OUTPUT EQU R_UNITA4 ;;the flag of full output of sensor
DISPLAY DATA.SECTION 'DATA'

R LCDI EQU [24H] ;;to save value displayed(decimal)
R LCD2 EQU [25H] 3o

R LCD3 EQU [26H] 3ee

R_DIS EQU [3EH] ;;for display

F LCD DOTI1 EQU [2BH].6 ;;the flag of dot 1

F LCD_DOT2 EQU [2BH].7 ;;the flag of dot 2

F_PSI EQU R_UNIT.0 ;;flag of unit (psi)

F BAR EQU R_UNIT.1 ;;flag of unit (bar)

F_KPA EQU R_UNIT.2 ;;flag of unit (kpa)

F KGFCM2 EQU R _UNIT.3 ;;flag of unit (kgfcm?2)
CALCULATE DATA.SECTION 'DATA' ;;for the calculation subroutine
DATAO EQU [21H]

DATALI EQU [30H]

DATA2 EQU [31H]

DATA4 EQU [32H]

DATAS EQU [33H]

DATAG6 EQU [34H]

TOO EQU [35H]

TO1 EQU [36H]

TO2 EQU [37H]

TO3 EQU [38H]

TO4 EQU [39H]

TOS5 EQU [3AH]

TO6 EQU [3BH]

COUNTO EQU [3CH]

COUNT1 EQU [3DH]

COoM3 EQU [3EH]

COM4 EQU [3FH]

14
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KEY 10 C EQU

KEY IO EQU
LED IO C EQU

LED IO EQU

PAC.0
PA.O
PAC.1
PA.1

MAIN_CODE.SECTION AT 0 'CODE'

ORG 00H
JMP MAIN
ORG 04H

IMP ISR_EXTINT

ORG 08H
IMP ISR_TMRO

ORG 0CH
IMP ISR_TMRI1

ORG 10H
JMP ISR_ADC

;;10 connecting with key

;;10 connecting with led

;;external int interrupt vector

;;timer( interrupt vector

;;timer] interrupt vector

;;AD interrupt vector

MAIN:
CALL INI RAM
CALL INI IO

SET  F ON
MAIN_LOOPI:

CLR  WDT

CLR RIS

CLR  DATA0

CLR  DATAI

CLR  DATA2
XMOV R_TOO0, 10
MAIN_LOOP2:
CALL  SBR_ADC

CLR C

XADDM DATAO0, R TMRIL
XADCM DATA1, R TMRIH

CLR R TMRIH

XADCM DATA2, R TMRIH

SDZ R_TOO

IMP MAIN_LOOP2

XMOV DATA4, 10
CLR DATAS
CLR DATA6

CALL UNBIN DIV 24
XMOV R _TMRIL, TOO
XMOV R _TMRIH, TO1

MAIN_LOOP3:

CALL SBR_TABLE

dichotomy

CALL SBR_CALT
CALL SBR_DIS
CLR WDT

SZ F HALT
IMP L HALT

;;initial RAM

;;initial 10

;;set the flag of power on/wake up
;;test the discharge time

;;charge-discharge for 10 times

;;calculate the average value of discharge time

;;test the discharge time Tc during the charge time Ti
;;be fixed

;;calculate the summation value of discharge time

;;calculate the average value for 10 times

;;save low byte of the discharge time to R TMRIL
;;save high byte of the discharge time to R TMR1H
;;calulate and display

;;to get the opposite offset address of table with

;;calculate the pressure value with different unit
;;display

;;if at the mode of halt
;;jump to the halt mode

15
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CALL  SBR KEY SCAN
CALL  SBR _KEY JUMP
INC R IS
NEJMP R_IS, 50
JMP  MAIN_LOOPI
JMP  MAIN_LOOP3

L HALT:
CLR  LED IO
HALT
CLR  F HALT
SET  F KEY PREV
XMOV CHPRC, 63H
XMOV  ADCR, 41H
XMOV  ADCD, 07H
XMOV TMRIC, 88H

XMOV R_UNIT, 01H
SET  F ON
SET  LED IO

;;detect key
;;deal with key

;;1S timing
;;jump to test the discharge time
;;jump to calulate and display

;;halt

;;wake up

;;set the previous key flag
;;set 3.3V regular output
;;set the related registor

;;set to 'psi’
;;set the flag of power on/wake up

JIMP MAIN_LOOPI ;;test again

ISR_EXTINT: ;;no used
RETI

ISR_TMRO: ;;no used
RETI

ISR TMRI: ;;no used
RETI

ISR_ADC: ;;no used
RETI

#INCLUDE SUBROUTINE.ASM

,,******************Flle Name: Subroutine.Asm******************

INI_RAM: ;;initial ram
CLR BP
XMOV MPO, 0AOH
CLR WDT
CLR RO
INC MPO
EJMP  MPO, 0BFH
IMP $-6

XMOV BP, 01H
XMOV  MPI, 0COH

CLR WDT

CLR R1

INC MP1

EJMP  MPI, 0CFH
JMP $-6

CLR INTCO

CLR INTC1
XMOV CHPRC, 63H
XMOV ADCR, 41H
XMOV ADCD, 07H

;;clear bank0 ram(20~3FH)

;;clear bank1 ram(40~4FH)

;;interrupt disable

;;set 3.3V regular output
;;set the related registor

16
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XMOV TMRIC, 88H
XMOV R _UNIT, 01H

RET
INI_IO:
CLR  WDT
SET  PAC
SET  PBC

CLR LED IO C
SET  LED IO
RET

SBR_ADC:

;;initial 10 port

;;test the discharge time Tc during the charge time Ti be fixed

E)

CLR TMR1C.4

XMOV TMROC, 8FH
XMOV TMRO, 00H
XMOV ADCR, 01001011B
SET TMROC.4

CLR WDT
SNZ TOF
JMP $-2
CLR TOF

CLR TMROC.4
XMOV ADCR, 01001101B

CLR WDT
SZ ADCMPO
IMP $-2

XMOV  TMRO, 83H

SBR_ADC_LOOP:
CLR  WDT
MOV A, 00000110B
XORM A, ADCR
SET  TMROC.4
CLR  TMRICA4
CLR  TMRIL
CLR  TMRIH

CLR WDT
SNZ TOF
IMP $-2

MOV A, 00000110b
XORM A, ADCR
SET TMR1C.4
CLR TMROC.4

CLR TOF

CLR WDT

SZ ADCMPO
IMP $-2

CLR TMR1C.4

XMOV R _TMRI1H, TMRI1H
XMOV R TMRIL, TMRIL
RET

;332us(Fsys=4MHz)

;;at charge mode

;;charge and let Ve work over 4/6 VDSO

;;at discharge mode

;;at charge mode

;;charge for 3968 S

;;at discharge mode

;;discharge

;;save discharge time

17
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SBR_TABLE:

;;get the opposite offset address of table with dichotomy

b}

CLR
CLR
XMOV
XMOV

XMOV

WDT
BP

R_ADDRI1, LOW TABLE START ADDR

;;save the V-T table start address

R_ADDR2, LOW TABLE_START ADDR+TABLE NUM-I

TBLP, R_ADDRI1

TABRDL R_TABLEI L

XMOV
XMOV

R _TABLE! H, TBLH
TBLP, R_ADDR?2

TABRDL R_TABLE2 L

XMOV
EJMP

IMP
LBRJ
IMP

IMP
LBRJ
JMP

EJMP

IMP
LBRJ
IMP
IMP
LBRJ
IMP

R_TABLE2 H, TBLH
R _TABLE! H,R TMRIH

$+6
R _TABLE1 L,R TMRIL
L RETI

SBR_TABLE_LOOP
R_TABLE1 H,R_TMRIH
L RETI

R _TABLE2 H,R_TMRIH

$+6

R TMRIL,R TABLE2 L
L RET2

SBR_TABLE LOOP

R _TMRIH, R TABLE2 H
L RET2

SBR_TABLE_LOOP:

CLR
MOV
SUB
CLR

RRCACC

SZ
JMP
JIMP
ADD
MOV

WDT
A, R_ADDR2
A,R_ADDRI
C

ACC

$+2

L RET LOOP
A,R_ADDRI
TBLP, A

TABRDL R_TABLE L
and save the

L COMPARE H:
NEJMP TBLH,R TMRIH
JMP L COMPARE L
CLR  F TABLE EQU
LBRJ TBLH, R TMR1H
JMP L BIGGER
JMP L SMALLER
L COMPARE L:
EIMP R TABLE L, R TMRIL
IMP $+3
SET F_TABLE EQU
JMP L EQU

;;save the V-T table end address

;;get value of the start address

;;get value of the end address

;;if discharge time(Tc)=table value of start address

;;unequal

;;Te>the table value of start address

;; Tc>the table value of start address

;;if discharge time(Tc)=table value of end address

;;Te<the table value of end address

;; Te<the table value of end address

;;at the testing range of sensor

;;get the middle address between addrl and addr2,

;;table value to R_TALBE L
;;compare the high byte of Tc with table value

;;compare the low byte of Tc with table value

18
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LBR] R TABLE L, R TMRIL
JMP L BIGGER
JMP L SMALLER
L BIGGER: ;;Tc > table value
XMOV R_ADDR2, TBLP
XMOV R _TABLE2 L,R TABLE L
XMOV R _TABLE2 H,TBLH
IMP SBR_TABLE_LOOP
L SMALLER: ;;Te < table value
XMOV R _ADDRI, TBLP
XMOV R TABLE! L,R TABLE L
XMOV R TABLE1 H, TBLH
JMP SBR_TABLE LOOP

L EQU: ;;Tc = table value
SNZ F TABLE EQU
IMP $+3

XMOV R _ADDRI, TBLP
JMP L _RET LOOP
L RETI: ;;zero output of the sensor
CLR  F KEY TMP
SET F ZERO_OUTPUT

SNZ F ON
RET
CLR FON
CLR R ADJUST L
XMOV R _ADJUST H,R ADDRI ;:set the adjust value
RET
L RET2: ;;full output of the sensor

XMOV R _ADDRI, LOW TABLE _START ADDR+TABLE NUM-1
CLR  F KEY TMP
SET  F FULL OUTPUT

SNZ  F ON
RET
CLR FON

CLR R _ADJUST L
XMOV R ADJUST H, LOW TABLE START ADDR+TABLE NUM-I
RET ;;set the adjust value

L RET LOOP:
CLR  F_ZERO OUTPUT
CLR  F FULL OUTPUT
CLR  F KEY TMP

RET
SBR_CALT:
;;calculate pressure with different unit
CLR WDT
Sz F ZERO OUTPUT
IMP L CALT _LOOP4 ;;for zero output of sensor
SNZ  F FULL OUTPUT
JMP $+8
MOV A,R ADDRI1 ;;for full output of sensor

SUB  A,R ADJUST H
MOV R _ADDRI, A
CLR R _TEMPO

CLR R TEMPI

CLR R TEMP2

19
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JMP L _CALT LOOP5
MOV  A,R TABLEI L
SUB  A,R TMRIL
MOV  DATA0, A
MOV  A,R TABLEl H
SBC  A,R_TMRIH
MOV  DATAI, A
CLR  DATA2
XMOV  DATAA4, 100
CLR  DATAS
CLR  DATA6
CALL  UNBIN MUL 24

[R_ TMR1 H,R TMRI L]*100

XMOV DATAO, TOO
XMOV DATAL, TOl
XMOV DATA2,TO2

MOV  A,R TABLEI L
SUB  A,R TABLE2 L
MOV  DATA4, A

MOV  A,R _TABLEl H
SBC  A,R _TABLE2 H
MOV  DATAS, A

CLR  DATA6

CALL UNBIN DIV 24

Sz F ON
JMP L _INI
JMP  L_CALT LOOPI

L_INI:
CLR F.ON
XMOV R_ADJUST L,TOO
XMOV R_ADJUST H,R_ADDRI

L CALT LOOPI:
SET C
MOV A, TOO0
SUB  A,R ADJUST L

MOV DATADO, A
SZ C

JMP L CALT LOOP3
SET C

MOV  A,R ADDRI

SUB  A,R ADJUST H
SNZ C

JMP L _CALT LOOP4

SZ ACC

IMP $+2

IMP L _CALT LOOP4
DEC R ADDRI

L CALT LOOP3:
SET C
MOV  A,R_ADDRI
SUB  A,R_ADJUST H

:{[R_TABLEl H,R TABLE1 L] -

::{[R_TABLE! H,R TABLEI L]
:-[R_TMRI HR TMRI L]}
:*100/(R_TABLEI-R_TABLE2)
;;and get two bits of (decimal*100)

;;if power on/wake up

;;get the adjust value

;;calculate pressure with different unit

;;adjust

;- TOO<R_ADJUST L

;;if R_ADDRI is bigger than R_ADJUST H or not
;;not
;;if R_ ADDRI1-R_ADJUST H>1?

;;not

;;because 'TOO<R _ADJUST L'
:; TOO>R_ADJUST L

20
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SNZ
JIMP
MOV
IMP

C

L CALT LOOP4
R_ADDRI, A
L_CALT LOOP2

L CALT _LOOP4:

CLR
CLR
CLR
SET
CLR
RET

R LCDI
R_LCD2
R_LCD3
F_LCD_DOTI
F_LCD_DOT2

L CALT LOOP2:

CLR
CLR
CALL
CALL

XMOV
XMOV
XMOV
XMOV
CLR
CLR
CALL

XMOV
XMOV
XMOV

DATA1

DATA2
SBR_CALT LOOP
UNBIN_MUL 24

DATAO0, TOO
DATAI, TO1
DATA2, TO2
DATA4, 100
DATA5

DATA6
UNBIN DIV 24

R_TEMPO0, TOO
R_TEMPI, TO1
R_TEMP2, TO2

L CALT LOOPS:

XMOV
CLR
CLR
CALL
CALL

DATAO, R_ADDRI
DATALI

DATA2
SBR_CALT_LOOP
UNBIN_MUL 24

XADDM R_TEMPO, TOO

XMOV
XADCM
XMOV
XADCM
XMOV
and save
XMOV
CLR
CLR
CALL
XMOV
XMOV
XMOV
XMOV
CLR
CLR
CALL

XMOV
XMOV

MOV

DATAO, R_TEMPO
R_TEMPI, TO1
DATA1, R_TEMPI
R_TEMP2, TO2
DATA2, R_TEMP2

DATA4, PER
DATAS

DATA6
UNBIN DIV 24
DATAO0, TOO

DATAI1, TO1

DATA2, TO2

DATA4, TABLE_PER
DATAS

DATA6
UNBIN DIV 24

R_TOO, TOO
R_TOI, TO1

A,R_TOO

21

::R_ADDRI<R_ADJUST H
::R_ADDRI>R_ADJUST L

;;for zero output of sensor
;;to display 0.00

;;decimal* 100*[psi/bar/kpa/kgfem?2 full]

;;decimal*[psi/bar/kpa/kgfcm2_full]

;;integer*[psi/bar/kpa/kgfcm2_full]

;;(decimal+integer)*[psi/bar/kpa/kgfem?2_full]

;3/100

;s/TABLE PER

;:>999?
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SUB  A,LOW 999
XMOV TOI,  HIGH 999
MOV  A,R TOI

SBC A, TOl

Sz C

JMP L OVER 999

MOV A,R_TOO

SUB A, 100 5:<999 & >100?
MOV  A,R TOI

CLR  TOl

SBC A, TOl

Sz C

JMP L _OVER_100

MOV  A,R _TOO ;<100 & >10?
SUB A, 10

MOV  A,R TOI

CLR  TOIl

SBC A, TOl

Sz C

JMP L OVER 10

Sz R_TOO <10 & >1?
JMP L OVER 1

Sz R _TOIl

JMP L OVER 1

SET  F LCD DOTI |

CLR  F_LCD DOT2

CLR R LCDI :0.@@

XMOV DATAO, R_TEMPO

XMOV DATA1, R_TEMPI
XMOV DATA2, R_TEMP2
JMP L DEAL LOOPI

L OVER 1: ;>1 & <10
SET F LCD DOT1
CLR F LCD DOT2 5@.@@

XMOV DATAO0,R TEMPO
XMOV DATAI1, R TEMPI1
XMOV DATA2,R TEMP2
JMP L DEAL LOOP1

L _OVER_10: ;>10 & <100
CLR F LCD DOTI Q@@
SET F LCD DOT2
XMOV DATAO, R_TEMPO
XMOV DATAI, R TEMPI
XMOV DATA2, R TEMP2
XMOV DATA4, 10
CLR  DATAS5
CLR  DATA6
CALL UNBIN DIV 24
XMOV  DATAO, TOO
XMOV DATAI, TO1
XMOV DATA2, TO2
JMP L DEAL LOOPI

22
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L _OVER _100: ;>100
CLR  F LCD DOTI
CLR  F LCD DOT2 Q@@

XMOV DATAQ0, R_TOO0
XMOV DATAL,R_TOl
JIMP L DEAL_LOOP2

L_OVER_999: 5999
CLR  F_LCD DOTI
CLR  F_LCD DOT2 -
XMOV R _LCD3, 10
MOV R LCD2, A
MOV R LCDI, A
RET

L DEAL LOOPI:
CLR WDT
XMOV DATA4, TABLE PER
CLR DATAS
CLR DATA6
CALL UNBIN DIV 24 ;/TABLE _PER
XMOV DATAO0, TOO
XMOV DATAI1, TO1
L DEAL _LOOP2: ;;binary to decimal
CALL DA999
XMOV R _LCD3, TOO
XMOV R LCD2,TOl
XMOV R _LCDI1,TO2 ;;(R_ LCD3,R_ LCD2,R LCD1)=@@@
RET

SBR_CALT_LOOP:

SZ F PSI ;;if Psi
JIMP L CALT PSI
SZ F BAR ;;if Bar
IMP L CALT BAR
SZ F _KPA ;;if Kpa
IMP L CALT KPA
SZ F KGFCM2 ;;if Kgf/em?2
IMP L CALT_KGFCM2
RET

L CALT PSL:

XMOV DATA4, LOW PSI_FULL
XMOV DATAS, HIGH PSI FULL
CLR DATA6 ;;set the multiplier
RET
L CALT BAR:
XMOV DATA4, LOW BAR FULL
XMOV DATAS5, HIGH BAR FULL
CLR DATA6 ;;set the multiplier
RET
L CALT KPA:
XMOV DATA4, LOW KPA FULL L16
XMOV DATAS, HIGHKPA FULL L16
XMOV DATA6, KPA FULL H16 ;;set the multiplier
RET
L CALT KGFCM2:
XMOV DATA4, LOW KGFCM2 FULL
XMOV DATAS, HIGH KGFCM2_FULL
CLR DATA6 ;;set the multiplier
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RET

SBR_KEY_SCAN:

LR

XMOV DEBOUNCE COUNTER, R 20MS

CLR  F KEY TMP
SBR_KEY SCAN _LOOP:

CLR TMROC.4

XMOV TMRO, 208

XMOV TMROC, 0OBOH

CLR WDT

SNZ INTCO.5

JMP $-2

CLR INTCO0.5

CLR TMRO0C.4

SNZ KEY 10

IMP $+3

CLR F KEY

JMP KEY CHECK

SET F KEY
KEY CHECK:

CLR WDT

SZ F KEY

JMP $+4

Sz F KEY TMP

JMP KEY CHANGE

IMP $+2

Sz F KEY TMP

JMP $+2

JMP KEY CHANGE

DEC DEBOUNCE_COUNTER

SZ DEBOUNCE_COUNTER

JMP SBR KEY SCAN LOOP

XMOV DEBOUNCE COUNTER, R 20MS

JMP KEY VERIFY1
KEY CHANGE:

Sz F KEY TMP

IMP $+3

SET F KEY TMP

JMP $+2

CLR  F KEY TMP

XMOV DEBOUNCE COUNTER, R 20MS

JMP SBR_KEY SCAN LOOP
KEY VERIFY1:

Sz F KEY

JMP KEY VERIFY2

SZ F KEY PREV

IMP $+3

SET F REPEAT

JMP L RET LOOP

CLR F REPEAT

CLR  F KEY PREV

JMP L RET LOOP

KEY_VERIFY2:

SZ

F_KEY PREV

24

;;detect key

;;detect key for 20mS

;;4mS

;;check if key press or not
;;key no

;skey yes

;;check if key change or not

;;save F KEY toF KEY TMP

;;save F KEY to F KEY PREV

ssret
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IMP
CLR
SET
JIMP
SET
JIMP

$+4
F_REPEAT
F_KEY PREV
L RET LOOP
F REPEAT

L RET LOOP

SBR_KEY JUMP:

LR

CLR WDT
SZ F KEY
JMP L KEY CYCLE
L KEY NO:
INC R 60S L
SNZ Z
IMP $+2
INC R 60S H
EJIMP R _60S L, 0BSH
RET
EJMP R _60S_H, 0BH
RET
SET F HALT
RET
L KEY CYCLE:
CLR R 60S L
CLR R 60S H
SZ F REPEAT
RET
MOV A, R UNIT
AND A, 00001111B
MOV R TOO0,A
XOR A, 00001000B
SNZ Z
JMP $+4
CLR ACC
SET ACC.0
JMP $+3
MOV  A,R TOO
RL ACC
Sz R_UNIT4
SET ACC4
Sz R_UNIT.5
SET ACC.5
Sz R_UNIT.6
SET ACC.6
MOV R _UNIT, A
RET
SBR_DIS:
CLR WDT
XMOV TBLP,R LCDI1
XMOV BP,01H
XMOV MPI, 40H
CALL SBR_DIS LOOP
CLR RI1.0
SNZ F BAR

s;ret

;;deal with key

;;if key yes or no

;;key no

;;if timing for 60s or not
;;if no,return
;;if yes, then set the flag of halt

;;key yes and changing the unit circularly

;;if repeat key ,then return

;;change the unit circularly

;;display the presure value(decimal )

;;display R_LCD1

25
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IMP $+2

SET R1.0

CLR R1.2

SNZ F LCD DOTI
JMP $+2

SET R1.2

XMOV TBLP,R_LCD2
INC MP1
CALL  SBR_DIS LOOP

CLR R1.0

SNZ F_KPA

IMP $+2

SET R1.0

CLR R1.2

SNZ F LCD DOT2
JMP $+2

SET R1.2

XMOV TBLP,R_LCD3
INC MP1
CALL  SBR_DIS LOOP

CLR R1.0

SNZ F KGFCM2
IMP $+2

SET R1.0

CLR R1.2

SNZ F PSI

JMP $+2

SET R1.2

CLR BP

RET

SBR_DIS_LOOP:

CLR WDT
TABRDL R _DIS
XAND R _DIS, 07H

MOV R1,A
INC MP1
SWAPA R _DIS
AND A, 00000111B
MOV RI, A
INC MP1
SNZ R DIS.3
IMP $+3
SET R1.1
RET
CLR R1.1
RET

DA999:

2

26

;;display 'BAR'

;;display 'dot1’

;;display R_LCD2

;;display 'KPA'

;;display 'dot2'

;;display R_LCD3

;;display 'KGFCM2'

;;display 'PSI'

;;read the table value

;;display 'D,E,F' segment

;;display 'C,GA' segment

;;display 'B' segment

;;(DATA1,DATA0)H->(T02,TO1,TO0)D
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CLR  WDT

CLR  TOO

CLR  TOl

CLR  TO2
DA _L2:

MOV A, DATAO
SUB A, 100

Sz C

IMP DA LO

Sz DATALI

IMP DA L1
DA L4:

CLR WDT

MOV A, DATAO

SUB A, 10

Sz C

IMP DA L3
MOV A, DATAO
MOV  TO0,A

RET
DA L3:
CLR WDT
MOV DATAO0, A
INC TO1
IMP DA L4
DA L1:
DEC DATAL1
DA_LO:
CLR WDT
MOV DATAO, A
INC TO2

IMP DA 12

;24 BIT DATA CALCULATION

UNBIN_ADD 24 PROC
INIT
MOV A, DATAO
:DATAODATA 1 DATA2+DATA4DATA5DATA6---->TO0TO1TO2TO3
ADD A, DATA4
MOV  TOO,A
MOV A, DATAI
ADC A, DATAS
MOV  TOL A
MOV A, DATA2
ADC A, DATA6
MOV  TO2,A
MOV A, 00H

ADCM A, TO3
RET
UNBIN_ADD 24 ENDP

:24 BIT UNSIGNED SUB
UNBIN_SUB_24 PROC
;:DATAODATA 1 DATA2-DATA4DATA5DATA6---->TO0TO1TO2TO3
INIT
MOV A, DATAO
SUB A, DATA4
MOV  TOO,A

27
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MOV A, DATALI
SBC A, DATAS
MOV TO1, A
MOV A, DATA2
SBC A, DATA6
MOV TO2, A
MOV A, 00H
SBCM A, TO3
RET
UNBIN_SUB_24 ENDP

;24 BIT UNSIGNED MUL
UNBIN_MUL_24 PROC
:DATAODATA 1 DATA2*DATA4DATASDATA6---->TO0TO1 TO2TO3TO4TOS
INIT
MOV A, 18H
MOV  COUNTO, A

CLR [0AH].0
RRADD24:

CLR  WDT

RRC  TO5

RRC  TO4

RRC  TO3

RRC  DATA6
RRC  DATAS
RRC  DATA4
SNZ  [0AH].0
JMP  RRI24
MOV A, DATAO
ADDM A, TO3
MOV A, DATAI
ADCM A, TO4
MOV A, DATA2
ADCM A, TO5
RR124:
CLR  WDT
SDZ  COUNTO
JMP  RRADD24

RRC TO5
RRC TO4
RRC TO3

RRC  DATA6
RRC  DATAS
RRC  DATA4
MOV A, DATA4
MOV  TOO0,A
MOV A, DATAS
MOV  TOl, A
MOV A, DATA6
MOV  TO2,A
RET
UNBIN_MUL_24 ENDP

:24 BIT UNSIGNED DIV
UNBIN DIV 24

PROC ;DATAODATA1DATA2/DATA4DATASDATA6---->DATAODATA1DATA2(TOO0
TO1TO2)---TO4TO5TO6

INIT

MOV A,18H

MOV COUNTO, A
28
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SZ
IMP
SZ
IMP
SZ
IMP
IMP
START24:
CLR
Sz
JMP
SZ
JMP
SZ
IMP
IMP
DIV24:
CLR
CLR
RLC
RLC
RLC
RLC
RLC
RLC
MOV
SUB
MOV
MOV
SBC
MOV
MOV
SBC
SNZ
IMP
MOV
MOV
MOV
MOV
MOV
MOV
ADDM
MOV
ADCM
ADCM
NEXT24:
CLR
SDZ
IMP
DISPA24:
CLR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RET

DATA6
START24
DATAS
START24
DATA4
START24
OVER24

WDT
DATA2
DIV24
DATALI
DIV24
DATAO
DIV24
DISPA24

WDT
[0AH].0
DATA0
DATAI
DATA2
TO4

TO5

TO6

A, TO4

A, DATA4
COM3, A
A, TOS

A, DATAS
COM4, A
A, TO6

A, DATA6
[0AH].0
NEXT24
TO6, A

A, COM3
TO4, A

A, COM4
TOS, A

A, 01H

A, DATAO
A, 00H

A, DATA1
A, DATA2

WDT
COUNTO
DIV24

WDT
A, DATAO
TOO, A
A, DATAI
TO1, A
A, DATA2
TO2, A
A, 00H
TO3, A
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OVER24:
RET
UNBIN DIV 24 ENDP
TABLE_CODE.SECTION AT 0700H 'CODE' ;:xcga bdef
DC 05FH, 048H, 03EH, 07CH, 069H ::0~4;;0700H
DC 075H, 077H, 058H, 07FH, 07DH ::5~9;;:0709H
DC 020H, 000H, O000H, O000H, 000H ;-';:070EH
DC 000H ;:070FH
”*********************V_Ttable************************
DC 6526, 6155, 5838, 5520, 5203 :0,5,10,15,20;;0~4mv
DC 4885, 4568, 4250, 3933, 3615 :25,30,35,40,45;;5~9mv
DC 3298, 2980, 2662 :50,55,60;;10~14mv

30



HDLTEK#

JE/E ot B —HT46R 71D

h AEEﬁ\ K ° B | = S /e 2
IR PN SIS Y, o |tk sk | myse
AR | 0% w2 ! FRUERA . N .
/) P/S J K (bar) T (atm) 4°C ¥ 0°C (1b/in%
(Pa) (kgf/m*) | (kgf/cm®) (mmH-=0) (mmHg) psi)
A/ K
(A 1 0.101972 1(;1372 1X10° 0'281609523 0.101972 7;?8632 11(5'18,?;8
(N/m’) (Pa)
NTh/K? Y 9.80665 | 9.67841 N
. X > * X ) )
(kgt/m) | O 80665 1 1X10 10" 1o | 1107 [0.0735559(0. 00142233
NI/ R
- 98. 0665 \ ,
¥ 221 1x10 1 0.980665 |0.967841 | 10X10° | 735.559 | 14.2233
, X 10
(kgf/cm’)
B 1X10° |10197.2| 1.01972 1 0. 986923 | 1*- 1932 750.061 | 14.5038
(bar) X 10
FRvE RS JE | 1.01325 10. 3323
ot 1o 103323 | 1.03323 | 1.01325 1 10’ 760 14. 6959
=R
; . 9.80665 | 9.67841 73.5559 | 1.42233
4°C 0.101972| 1Xx10 1X10 107 10° 1 107 10
(mmH.0)
AR 0. 0013157
0°C 133.322 | 13.5951 |0. 00135951 | 0.00133322 | 0 13. 5951 1 0.0193368
(mmHg)
fs /i~ °
" | 6.89476
(1b/in’, w1o° | 703.072 0.0703072 | 0.0689476 |0.0680462| 703.072 | 51.7151 1
psi)
Vi 1.0 1 LREKRAIE (at)=1 A 1/ 8K 2
xxxx2. HKAERRIIET], & RAgiKAE 4°C I 128 BEAE A AR UER.
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