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Ultrasonic Range Meter

Device : PIC16F873
Author : Setichi Inoue

ST R R R T e T T TTTT TR

list  p=picl6f§73

include  pl6f873.inc

config _hs_osc & _wdt_off & _pwrte_on & _Ivp_off__

errorlevel  -302 :Suppress bank warning

sssesssssssssssessss Label Definition ssss

‘cblock h'20
s_count ;Send-out pulse count adr

s_adj :Adjustment data address
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s_adj_count
s_digit

g timel
g time2
p_countl
p_counth
digit_cnt
disp_ha
disp_u
disp_t
disp_h
seg7_ha
seg70
seg71
seg72
seg73
seg74
seg75
seg76
seg77
seg78
seg79
seg7a
seg7b

endc
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:Rotate value save adr
:Digit cont work address
:Guard timer address 1
:Guard timer address 2
:Propagation L cnt adr

:Propagation H cnt adr
:Digit counter head adr
:Digit head address
:1st digit address

:10th digit address
:100th digit address

.7 segLED table head adr

:Pattern O set adr
:Pattern 1 set adr
:Pattern 2 set adr
:Pattern 3 set adr
:Pattern 4 set adr
:Pattern 5 set adr
:Pattern 6 set adr
:Pattern 7 set adr
:Pattern 8 set adr
:Pattern 9 set adr
:Pattern A set adr

:Pattern B set adr
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ral equ h'Ol' :RA1 port designation
ra2 equ h'02 :RA2 port designation
ra3 equ h'03 :RA3 port designation
ra5 equ h'Os :RAS port designation
ccpl equ  h'02 :CCP1(RC2) designation
seg7_0 equ b'01000000" :-gfedcba Pattern 0
seg7_1 equ b'O1111001" Pattern 1
seg7_2 equ b'00100100" Pattern 2
seg7_3 equ b'00110000' Pattern 3
seg7_4 equ b'00011001" Pattern 4
seg7_5 equ b'00010010' Pattern 5
seg7_6 equ b'00000010" Pattern 6
seg7_7 equ b'O1111000" Pattern 7
seg7_8 equ  b'00000000" Pattern 8
seg7_9 equ b'00010000" Pattern 9
seg7_a equ b'O1111111" Detect error
seg7_b equ b'00100011" Illegal int

sepssessssssesessnssrss Program Slart sssssssssssssass

org 0
goto init
org 4

goto int

:Reset Vector

:Interrupt Vector
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sseessrsnssnesssssssn INitial Process sxesssssssnsssss;

init

Port initialization ==

bsf status,rp0  :Change to Bank1

moviw b'00000001" :ANO to input mode
movwf trisa :Set TRISA register

clrf trisb :RB port to output mode
moviw b'00000100° :RC2/CCP1 to input mode

movwf trisc :Set TRISC register

(Ultrasonic sending period initialization (Timer0 s s:

moviw b'11010111" ;TOCS=0.PSA=0,PS=1:256
movwf option_reg :Set OPTION_REG register
bef  status,rpp0  :Change to BankO
cirf  tmr0 :Clear TMRO register

(Capture mode initialization (Timer] sss:

moviw b'00000001' :Pre=1:1 TMR1=Int TMR1=ON
movwf tlcon :Set TICON register
clrf ccplcon :CCP1 off

A/D converter initialization s==:

moviw b'01000001" :ADCS=01 CHS=ANO ADON=ON
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movwf adcon0 :Set ADCONO register
bsf status,rp0  :Change to Bankl

moviw b'00001110" :ADFM=0 PCFG=1110
movwf adconl :Set ADCONI register
bef  status,rp0  :Change to BankO

(Display initialization (Timer2 ses:

moviw disp_u :Set digit head address
movwf disp_ha :Save digit head sddress
moviw h'0a' J"Detect error” data
movwf disp_u :Set 1st digit

movwf disp_t :Set 10th digit

movwf disp_h :Set 100th digit

moviw d'3' :Digit counter

movwf digit_cnt  :Set digit counter

moviw seg70 :Set 7seg head address
movwf seg7_ha :Save 7seg head address
moviw seg7_0 :Set 7segment pattern 0
movwf seg70 :Save pattern 0

movlw seg7_1 :Set 7segment pattern 1
movwf seg71 :Save pattern 1

movlw seg7_2 :Set 7segment pattern 2
movwfl seg72 :Save pattern 2

moviw seg7_3 :Set 7segment pattern 3
movwf seg73 :Save pattern 3

moviw seg7_4 :Set 7segment pattern 4
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movwf seg74 :Save pattern 4

moviw seg7_5 :Set 7segment pattern 5
movwf seg75 :Save pattern 5

movlw seg7_6 :Set 7segment pattern 6
movwf seg76 :Save pattern 6

moviw seg7_7 :Set 7segment pattern 7
movwf seg77 :Save pattern 7

moviw seg7_8 :Set 7segment pattern 8
movwf seg78 :Save pattern 8

moviw seg7_9 :Set 7segment pattern 9
movwf seg79 :Save pattern 9

movlw seg7_a :Set 7segment pattern A
movwf seg7a :Save pattern A

movlw seg7_b :Set 7segment pattern B
movwf seg7b :Save pattern B

moviw b'00011110" ;OPS=1:4,T2=0ON.EPS=1:16
movwf t2con :Set T2ZCON register

bsf status,rp0  :Change to Bank1

movlw d'157' :157x64=10048usec
movwf pr2 :Set PR2 register

bsf piel.tmr2ie TMR2IE=ON
bef  statusorp0  :Change to BankO

Interruption control ss:

moviw b'11100000" :GIE=ON.PEIE=ON.TOIE=ON
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movwf intcon :Set INTCON register

wait

goto $§ :Interruption wait

sesesesssrsssssss [Nterruption Process sssssssssssssns:
int

movfw pirl :Read PIR1 register

? btfsc pirl.ccplif  :Capture occurred

"goto capture :Yes. "Capture

?btfsc pirl.tmr2if TMR2 time out

"goto led_cont :Yes. "LED display

movfw intcon :Read INTCON register

? btfsc intcon,tOif :TMRO time out

"goto send :Yes. "Pulse send

sepssssespsnssess [llegal interruption sssssssesssssss

illegal

moviw h'0b' :Set Illegal disp digit
addwf seg7_haw  :Seg7 H.Adr + digit
movwf fsr :Set FSR register
movfw indf :Read seg7 data

movwf portb :Write LED data
bef  porta.ral :RA1=0ON
bef portara2  :RA2=ON
bef portara3  ;RA3=ON
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goto $ :Stop

sepsssssssssss END of Interruption Process #sssssssssss:

int_end

retfie

sesssesssssssess Pulse send-out Process #zssssssssssass

send
bef intcontOif  :Clear TMRO int flag
clrf  tmr0 ‘TimerO clear

Received Pulse detection check ss=:

movfw portc :Read PORTC register
? btfsc portc,eccpl  :Detected

goto detect_off :;Yes. Detected

moviw h'Oa’ "Detect error” data
movwf disp_u :Set 1st digit

movwf disp_t :Set 10th digit
movwf disp_h :Set 100th digit

Receive pulse detector off sss:

detect_off
bef portaraS  :Set detector OFF
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Capture start ss#=:

clrf tmrlh :Clear TMR1H register
cirf  tmrll :Clear TMRIL register
cirf ccprih :Clear CCPR1H register
cirf  ccprll :Clear CCPRIL register

(movlw b'00000101" :CCP1M=0101(Capture

movwf ccplcon :Set CCP1CON register
bsf status.rp0  :Change to Bank]1

bsf piel.ccplie :CCPI interruptin enable
bef  statusrp0  :Change to BankO

bef  pirl.ceplif  :Clear CCPI int flag

( KHz pulse send ( 0.5 msecs - s#s=:

moviw d20' :Send-out pulse count
movwf s_count :Set count

s_loop

call pulse :Call pulse send sub

? decfsz s_count.f :End

goto s_loop :No. Continue

Get adjustment data ==«

bsf adconO.go  :Start A/D convert
ad_check
? btfsc adconO.go  :A/D convertend

goto ad_check :No. Again
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movfw adresh :Read ADRESH register

movwf s_adj :Save converted data

movlw d'5' :Set rotate value
movwf s_adj_count :Save rotate value
ad_rotate

rrf  s_adj.f :Rotate right 1 bit

? decfsz s_adj_count.,f :End

goto ad_rotate  :No. Continue

movfw s_adj :Read rotated value
andlw b'00000111"  :Pick-up 3 bits
addlw d'54' (0to7)+54=541t061
movwf s_adj :Save adjustment data

( Capture guard timer ( 1 milisecound #ss:

movlw d'2' :Set loop counterl

movwf g timel :Save loop counterl

g loopl moviw d'124' :Set loop counter2
movwf g _time2 :Save loop counter2

g loop2 nop :Time adjust

? decfsz g time2,f g time2-1=0
goto g loop2 :No. Continue
?decfsz g timel.f g timel-1=0
goto g loopl :No. Continue

Receive pulse detector on sss:
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bsf portara5S  :Setdetector ON

goto int_end

sesspszssressspss Pulse send-out Process sssssssssssssss:

pulse

moviw b'00010000" ;RC4=0ON
movwf portc :Set PORTC register
call tl12us :Call 12usec timer
clrf  portc :RC4=0FF

goto  $+1

goto  $+1

nop

return

H¥SLSLSESETJ LS LSEHT miCl'OSCCODdS timer \YV sssssssssssspin

t12us
goto $+1
goto $+1
goto $+1
goto $+1
nop

return

HSFSHSHSER SRS RS ST HRS Caplure Process #sssssssssssssssss;
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capture

bef  pirl.ceplif  :Clear CCP1 int flag

clrf p_countl :Clear L count
clrf p_counth :Clear H count
clrf  ccplcon :CCP1 off

division
movfw s_adj :Read adjustment data

subwf ccprilLf :Capture - adjust

7 btfsc status.z Result=0
"goto division2  :Yes."R=0
? btfsc status.c ‘Result< 0

"goto division]  :No."R>0

"goto division3  :Yes."R<0

( division] AR>0

movlw d'l' :Set increment value
addwf p_countl.f :Increment L count
? btfss status,c :Overflow

goto division :No. Continue

incf p_counth.f :Increment H count

goto division Jump next

( division2 (R=0

movfw ccprlh :Read CCPR1H
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? btfss status.z :CCPRIH=0

goto division]  :No. Next

moviw d'l' :Set increment value
addwf p_countl.f :IncrementL count
? btfss status.c :Overflow

goto digit_set  :Jump to digit set
incf p_counth.f :Increment H count

goto digit_set  Jump to digit set

( division3 (R<0

movfw ccprlh :Read CCPR1H
? btfss status.z :CCPRIH=0
goto division4  :No. Borrow process

goto digit_set  :Jump to digit set

division4
decf ccprih.f :CCPRIH-1
moviw d'255' :Borrow value

addwf ccprill.f :CCPRIL + 255
incf  ceprll.f :CCPRIL + 1

goto divisionl :Next

#epsssssssssssesssss Digil Set Process ssssssssssssssss

digit_set
cirf disp_u :Clear 1st digit
clrf  disp_t :Clear 10th digit
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cirf  disp_h :Clear 100th digit

th digity - - ssa

digit_h

movilw d'100' :Divide value
subwf p_countl,f :Digit - divide
? btfsc status.z :Result=0
"goto digit_h2 :Yes."R=0

? btfsc status.c :Result <0
"goto digit_hl :No."R>0
"goto digit_h3 :Yes."R<0

(digit_hl (R>0

incf disp_h.f :Increment 100th count

goto digit_h :Jump next
(digit_h2 ({R=0
movfw p_counth :Read H counter

7 btfss status,z :H counter =0
goto digit_hl :No. Next
incf disp_h.f :Increment 100th count

goto digit_t Jump to 10th digit pro

(digit_h3 (R<0O

movfw p_counth :Read H counter
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? bifss status.z :H counter=0

goto digit_h4 :No. Borrow process
movlw d'100' :Divide value

addwf p_countl.f :Return over sub value

goto digit_t :Jump to 10th digit pro

digit_h4

decf p_counth,f :H counter- 1
movlw d'255' :Borrow value
addwf p_countl.f L counter + 255
incf p_countl.f :L counter+ |

goto digit_hl :Next

th digity - #as:

digit_t

Range over check #=s:

movfw disp_h :Read 100th digit

(sublw d'9' :9 - (100th digit
7 btfsc status.z :Result=0
"goto digit_t0 ;Yes."R=0

? btfsc status.c :Result <0

"goto digit_t0 :No. "R>0
moviw h'Da’' "Detect error” data

movwf disp_u :Set 1st digit
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movwf disp_t :Set 10th digit
movwf disp_h :Set 100th digit

goto int_end

digit_t0

movlw d'10’ :Divide value
subwf p_countl,f :Digit - divide
7 btfsc status,z :Result=0
"goto digit_tl :Yes."R=0

? btfsc status.c :Result <0
"goto digit_tl :No. "R>0
"goto digit_t2 :Yes."R<0

( digit_t1 {R>=0

incf disp_t.f :Increment 10th count

goto digit_t Jump next

( digit_t2 (R<O

moviw d'10' :Divide value
addwf p_countl.f :Return over sub value

goto digit_u Jump to 1st digit pro
st digit\ s

digit_u

movfw p_countl :Read propagetion counter
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movwf disp_u :Save Ist count

goto int_end

sssesesssssssssss LED display control ssssssssssssssse

led_cont
bef  pirl,tmr2if  :Clear TMR2 int flag

movfw digit_cnt  :Read digit counter
movwf s_digit :Save digit counter
? decfsz s_digit.f  :Istdigit

goto d_checkl :No. Next

bsf porta.ral :RA1=0FF

bsf portara2  :RA2=0OFF

bef portara3  :RA3=ON

goto c_digit Jump to digit cont
d_checkl

? decfsz s_digit.f  :10th digit

goto d_check2 :No. 100th digit
bsf porta.ral :RA1=0OFF

bef portara2  :RA2=ON

bsf portara3  :RA3=OFF

goto c_digit :Jump to digit cont
d_check2

bef  porta.ral :RA1=0ON

bsf portara2  :RA2=OFF
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bsf portara3  :RA3=0OFF

c_digit
decf digit_cntw :Digit count - 1
addwf disp_haw  :Digit H.Adr + count

movwf fsr :Set FSR register
movfw indf :Read digit

addwf seg7_haw  :Seg7 H.Adr + digit
movwf fsr :Set FSR register
movfw indf :Read seg7 data
movwf portb ‘Write LED data

decfsz digit_cnt.f :Digit count - |

goto int_end Jump to interrupt end
moviw d'3' :Initial value

movwf digit_cnt  :Setinitial value

goto int_end Jump to interrupt end

#SESESESHEF LS UIFSFEF L ST CESH SRR R VSRS A ST ISR SRS E SRS ST RS

END of Ultrasonic Range Meter

HSXFESESFFAVSLSPSH RS XL ESHSHSL LT LSS L ST SRS SRS ST OSSR RS H]

end
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Abstract:

Distance Measurement Using Ultrasonic Sensors ,The aim of this project is to
build device that measure distance using ultrasonic sensors is done. Ultrasonic
wave transmitter 40 kHz raarsal the waves after the collision with the object is
received by the sensor and hardware to be strengthened and will be visible on
screen. And the software will calculate the distance the waves sweep time is

displayed.

Temperature changes is also effective in this project.
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