Sensor Interface

Temperature Transmitter

Author: Ken Matiason
Pottegade 5
DK-6400 Sonderborg
Denmark
mathiase@postb.tele.dk

The following is an example of using PIC12C671 to
measure and transmit temperature using a 4-20 mA
loop.

Microchip Technology Incorporated, has been granted a nonexclusive, worldwide license to reproduce, publish and distribute all submitted materials, in
either original or edited form. The author has affirmed that this work is an original, unpublished work and that he/she owns all rights to such work. All
property rights, such as patents, copyrights and trademarks remain with author.
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Plot of TEMP-FE.SO1 (Protel. Schmatic)
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PWM value
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Accuracy of 4-20mA temperature transmitter
Accuracy calculation (root mean sqr)
Standard XN2 LT1009 XN2
Reference voltage 4.2% 0.00180 0.4% 0.00002
R10 1.0% 0.00010
R3 1.0% 0.00010 --- ---
NTC 5.0% 0.00250 1.0% 0.00010
R-shunt, R2 1.0% 0.00010 0.1% 0.00000
PIC, input (8 bit) 0.4% 0.00002 0.4% 0.00002
PIC, output (8 bit) 0.4% 0.00002 0.1% 0.00000
Current out, R1 1.0% 0.00010 0.1% 0.00000
Current out, R4 1.0% 0.00010 0.1% 0.00000
SUM 0.00483 0.00015
Sqr 0.06950 0.01229
Result +6.9% +1.2%
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APPENDIX A: SOURCE CODE

EE RS SRS SRR RS E R EEEEEEEEEEEEEEEEE R R R R R R R R R R R R R R R R R R R R R R R R R R R
’

-k

;¥ File : c:\nplab\wk\tenp-fe.asm
;* Project : A Mcrochip $100 project
;* Purpose : 4-20mA | oop powered tenperature transmtter using Pl Cl2C671

-k
’

;* Date Ver. Nane Not e
;* 970716 0.0 Ken Mahtiasen Initial layout, test with Pl Cl6C71

B R R R R R

Title “PlI C12C671 4-20mA tenperature transmitter”

list P=16C71, n=74, R=DEC, st=off
errorlevel -302, -306

I NCLUDE “ P16C71. | NC’
I NCLUDE “ntc_tab.asn? ; A/D-converter to PWW out put conversion table

EE RS SRS S SRR RS E R E R E R E R R R R R R R R R R R R R R R R R R R R R R R R R R R
’

-k

;* I nput : 10k NTC using 2,5V reference voltage

;* Qut put : SWgenerated PWM si gnal .

;* Purpose : Test of software.

;* note : Please note the code is conpiled for PICl6C71 due to
0¥ : mssing 12C671 MPLAB driver

* .

’
-k
’

ckkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkk mta RAM ASSIgnfT'E‘ntS LR R R R R R R R R R R R R R R R

cbl ock 0Ch ; variables 0Bh - 2Fh
W Tenmp ; Register for Wduring interrupt
St at us_Tenp ; Register for STATUS-register during interrupt
PWWal ue ; The PWM pul s | ength setpoint (1-255)
Del ay ; Counters for the nmain | oop del ay
Del ayCnt

endc

’
RS S S S S S S EE S S EE R E R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
’

ORG 0000 ; Reset vector
goto Start
ORG 0004 ; Interrupt vector
goto I nterrupt
Start
; nmovwf OSCCAL ; Running wirh PI C12C671 this line nust be adopted
Init clrf PORTA ; Initialize Port A and Port A of the PIC 16C71
clrf PORTB
bsf STATUS, RPO ;. BANK 1
movl w b’ 00100000’ ;
nmovw TRI SB ;
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ADok

Redo_1

Redo_2

movl w
nmovwf

movl w
nmovwf
nmovl w
movw
bcf
clrf
movl w
nmovwf

movl w
nmovwf
bsf
btfss
goto

nmovf

call

movwf

movl w
movw
movl w
nmovwf
decf sz
got o
decfsz
goto

got o

b’ 01000011’
OPTI ON_REG

b’ 00011111’
TRI SA

b’ 00000001’
ADCON1
STATUS, RPO
ADCONO

b’ 10100001’
| NTCON

b’ 10000001’
ADCONO
ADCONO, GO
ADCONO, ADI F
ADok

ADRES, W

NTC t abl e

PWWal ue

60

Del ayCnt
255

Del ay

Del ay, F
Redo_2

Del ayCnt, F
Redo_1

mai n

TMRO prescaler is 16 => 00-FF = 4,096ns

RAO is NTC input, RA3 is Vref

A/ Dinput: RA3 is Vref.

BANK 0

CH = 0 (RAO). Turn on AD-nodule (is allways on)

Enabl e Ti mer interrupt

MAI N LOOP

start A/ D conversion
Wait for A/D-converter to finish
Read the A/ D-val ue

Convert the A/D converter signal
to the PWN signal (used by IRQ routine).

Save the PWM value for the | RQ routine

Mai n | oop del ay of approx. 50ns

R R R R R R R R R R R R
’

; Interrupt service routine

B R R X R

;I nput
; CQut put
; note

I nterrupt

OnToOr f

O f ToOn

PWWal ue (40 => 0,4V output 255 => 3,125V out put)

SWgenerated PWM si gnal

Pl ease note the code is conpiled for PICl6C71 due to
m ssing 12C671 MPLAB driver

movw
swapf
nmovwf

btfss
goto
bcf
nmovf
goto
bsf
nmovf
subl w

W Tenp
STATUS, W
St at us_Tenp

PCRTB, 0
Of f ToOn

PORTB, 0
PWWal ue, W
Set Ti me
PORTB, 0
PWWal ue, W
0

to PortB, 0

Variable IRQtine from 16us to 6, 1ns
The I RQ routine uses approx. 22us

Copy Wto Tenporary register
Swap status to be saved into W
Sate status to Status_Tenp register

ONtine is equal to TRWD tine
level shift: ONto OFF or OFF to ON ?

From ON to COFF
Check ONTI ME and update Tl ME

From OFF to ON

Ontime = 256 - OFFtine
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btfsc
nmovl w
Set Ti me movwf TMRO

swapf
movwf
swapf
swapf
bef

retfie

END

STATUS, Z
255

Status_Tenmp, W
STATUS

W Tenp, F

W Temp, W

I NTCON, TOI F

check for P\WWalue = 0

Swap Status_Tenp register into W

Move Winto STATUS register
Swap W Tenp
Swap WTenp into W

enabl e | RQ

DS40160A/3_006-page 3-6

00 1997 Microchip Technology Inc.



