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(e Y V'GassensorCommunications
| File LdRefVec ‘u CommPort About

1339 1.2164 1.0704 0.7628

a
N

Gassensor Communications
File Ld RefVec Start Break étoDSeﬂings CommPort About

38 Ch2 —87.65-459 -111.0986 -75.27621 143.0¢
38 Ch3 13.10685 -57.63516 82.89394 -1.22(
39 Chl 49.12432 147.9237 —-377.3856 147.9:2
39 Ch2 -87.4885 -110.8496 —74.96069 142 .6¢

39 Ch3 13.25632 -56.77216 81.99492 -1.21(

40 Chl 49.11135 147.8111 -377.048 147 .81
40 Ch2 -87.41841 -110.7986 -75.02887 142.5;
40 13.18393 -56.48626 81.35497

f1.5 WheaUAIMIYMYa9 remote module Tulvaedsdasatites



G Communi

e LdRefVec Start Break AtoDSettings

CommPort About

il File Ld RefVec
CommPort About

8

-0.0036 -0.0032 -0.0036

69 1.29 1.2012
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W8 dis2000.m

% DIS2000.m Program for read Gas sensor data (new version) .
% 3 Sensors 5 pattern each of 400 data only.

% Display all data to 2000 samples

file=input ('What file do you want to plot 2','s"')

% clear
fid=fopen(file, 'r');

for I=1:5,
n=fscanf (fid, '%s',1);
namel=fscanf (fid, '%s',1);
name2=fscanf (fid, '$s',1) ;
name3=fscanf (fid, '$s',1);

for J=1:400
x(J) = fscanf (fid, '%d',1);
y1(J,I) = fscanf (fid, '$f',1);
y2(J,I) = fscanf (fid, '$f',1);
y3(J,I) = fscanf (fid, '$f',1);
end
end

fclose (£fid) ;

Xx=1:2000;

hold on;

plot(x(1:400) ,y1(:,1),'x');
plot (x(401:800),y1(:,2),'x"');
plot (x(801:1200) ,y1(:,3),'x");
plot(x(1201:1600),y1(:,4),'r');
plot(x(1601:2000),y1(:,5),'r');

plot(x(1:400),y2(:,1),'g");
plot (x(401:800),y2(:,2),'g"');
plot (x(801:1200),y2(:,3),'g");
plot(x(1201:1600),y2(:,4),'g");
plot(x(1601:2000),y2(:,5),'g');

plot(x(1:400),y3(:,1),'b');
plot (x(401:800),y3(:,2),'b');
plot(x(801:1200),y3(:,3),'b");
plot(x(1201:1600),y3(:,4),'b');
plot (x(1601:2000) ,y3(:,5), 'b');
axis ([0 2000 0 3]);

grid on



Még,enall.m

% Genall.m m
% Test at -3,

for j=3i:2:9,
lzero=-j;
load am01-2
am01_1=[y1 (45
am01_2= [yl (45:
am0l_3=[y1l(45:
am01l_4=[y1 (45
am0l_5=[y1 (45

file for generate data of ammonia and alcohol

-5, -7, -9

:300,1) ; y2(45

300,2); y2(45

300,3); y2(45:
:300,4) ; y2(45
:300,5); y2(45

:300,1) ;
:300,2);
300,3);
:300,4);
:300,5) ;

tr=[am01_1 am0l_2 am01l_4 am01l_5];

valid=[am01_3]
test=[am01_5] ;
temp=[log10 (0.
cc=[temp temp
v=[temp] ;

load am05-2

am05_1=[y1 (45
am05_2=[yl (45
am05_3=[yl (45
amo05_4=[y1(45
am05_5=[y1 (45
tr=[tr am05_1

i

01) lzero]';
temp temp];

:300,1); y2(45
:300,2); y2(45
:300,3); y2(45
:300,4); y2(45
:300,5); y2(45

am05_2 am05_4

valid=[valid am05_3];

test=[test amo0
temp=[log10 (0.

5_51;
05) lzerol';

:300,1);
:300,2);
:300,3);
:300,4) ;
:300,5) ;

y3(45:300,1) ;] ;
y3(45:300,2) ;] ;
y3(45:300,3) ;] ;
y3(45:300,4);1;
y3(45:300,5) ;1 ;

y3(45:300,1) ;] ;
y3(45:300,2);];
y3(45:300,3) ;] ;
y3(45:300,4) ;] ;
y3(45:300,5);];

am05_5] ;

cc=[cc temp temp temp temp] ;

v=[v temp];

load aml-2

aml_1=[y1(45:3
aml_2=[y1(45:3
aml_3=[y1(45:3
aml_4=[y1(45:3
aml_5=[yl1(45:3

00,1); y2(45:
00,2); y2(45
00,3); y2(45
00,4); y2(45
00,5); y2(45

300,1); y3(45:3

:300,2); y3(45:3
:300,3); y3(45:3
:300,4); y3(45:3
:300,5); y3(45:3

tr=[tr aml_1 aml_2 aml_4 aml_5];
valid=[valid aml_3];
test=[test aml_5];

temp=[log10 (0.

1) lzero]';

cc=[cc temp temp temp temp];

v=[v temp];

load aloi-2

alol_1=[y1(45:
alol_2=[y1(45:
alol_3=[y1(45:
alOl_4=[y1(45:
alol 5=[y1(45:
tr=[tr alo1l_1

300,1); y2(45
300,2); y2(45
300,3); y2(45
300,4); y2(45
300,5); y2(45
alol_2 alol 4

valid=[valid alo1l_3];
test=[test alol_5];
temp=[lzero 1og10(0.01)]"';
cc=[cc temp temp temp temp];

v=[v temp];

load alo5-2

alos5_1=[y1(45:
alo5_2=[y1(45:
alo5_3=[y1(45:
alos5_4=[y1(45:
alos_5=[y1(45:

:300,1); y3(45:
:300,2); y3(45:
:300,3); y3(45:
:300,4); y3(45:
:300,5); y3(45:
alol_s];

00,1) ;1%
00,2);];
00,3);1;
0014)1']:'
00,5);1;

300,1);];
300,2);1;
300,3);1;
300,4);]1;
300,5);1;

300,1); y2(45:300,1); y3(45:300,1);];
300,2); y2(45:300,2); y3(45:300,2);];
300,3); y2(45:300,3); y3(45:300,3);];
300,4); y2(45:300,4); y3(45:300,4);];
300,5); y2(45:300,5); y3(45:300,5);];
tr=[tr alo5_1 alo5_2 alo5_4 alos_s];
valid=[valid alo5_3];
test=[test al05_5];

ammonia 0.01%

training
validation
test

concentration
valid concen

% ammonia 0.05%

% ammonia 0.1%

% alcohol 0.01%

56



temp=[lzero 1logl0(0.05)]"';
cc=[cc temp temp temp temp];

v=[v temp];

load all-2

all 1=[y1(45:300,1); y2(45:300,1); y3(45:300,1);1];
all 2=[y1(45:300,2); y2(45:300,2); y3(45:300,2);];
all 3=[y1(45:300,3); y2(45:300,3); y3(45:300,3);];
all 4=[y1(45:300,4); y2(45:300,4); y3(45:300,4);];
all 5=[y1(45:300,5); y2(45:300,5); y3(45:300,5);];
tr=[tr all1_1 &ali 2 all 4 &li_S5];

valid=[valid all_3];

test=[test all_5];

temp=[lzero logl10(0.1) 1';

cc=[cc temp temp temp temp];

v=[v temp];

load water-2

water 1=[y1(45:300,1); y2(45:300,1); y3(45:300,1);];
water 2=[y1(45:300,2); y2(45:300,2); y3(45:300,2);];
water_ 3=[y1(45:300,3); y2(45:300,3); y3(45:300,3);1;
water 4=[y1(45:300,4); y2(45:300,4); y3(45:300,4);];
water 5=[y1(45:300,5); y2(45:300,5); y3(45:300,5);];
tr=[tr water_1 water_2 water 4 water_ 5];

valid=[valid water_ 3];

test=[test wa
temp=[lzero 1

ter 5];
zero] ';

cc=[cc temp temp temp temp] ;

v=[v temp];

training=tr;
clear tr;

validation:valid;_

clear valid;
c=cCc;
clear
clear
cv=v;
clear

cc;
temp;

Vi

gcal=gmatrix(training,c) ;

[ve,vl]=pca(t

for i=1:28,

raining) ;

fcal=pcrcal (training, c,vc,1i) ;
result=fcal*validation;
dif=(10."result) - (10.%cv) ;

dif2=dif.*dif;
sse(j,i)=sum(sum(dif2));
end
end

1 '3

W4 genall3.m

% alcohol 0.05%

% alcohol 0.1%

% Genall3.m m file for generate data of ammonia and alcohol

lzero=-3;
load am01-2

am01l_1=[y1(45:
am01l_2=[yl(45:

am01_3=[y1(45
am01_4=[y1 (45
am0l_5=[y1 (45

300,1) ;
300,2);
:300,3);
:300,4);
:300,5);

y2(45:300,1) ;
y2(45:300,2) ;
y2(45:300,3) ;
y2(45:300,4) ;
y2(45:300,5) ;

tr=[am01l_1 am01_2 am0l_4 am0l_5];

valid=[am01_3
test=[am01_5]

1;

i

temp=[logl0(0.01) lzero]';

y3(45:300,1) ;] ;
y3(45:300,2);];
y3(45:300,3);]1;
y3(45:300,4);]1;
y3(45:300,5) ;1

% ammonia 0.01%

% training
% validation
% test



cc=[temp temp
v=[temp] ;

load am05-2

temp temp];

% concentration

% valid concen

am05_1=[y1(45:300,1); y2(45:300,1); y3(45:300,1);];
am05_2=[y1(45:300,2); y2(45:300,2); y3(45:300,2);];
am05_3=[y1(45:300,3); y2(45:300,3); y3(45:300,3);];
am05_4=[y1(45:300,4); y2(45:300,4); y3(45:300,4);];
am05_5=[y1(45:300,5); y2(45:300,5); y3(45:300,5);];
tr=[tr am05_1 am05_2 am05_4 am05_5];

valid=[valid am05_3];

test=[test am05_5];

temp=[10g10(0.05) lzero]'; % ammonia 0.05%
cc=[cc temp temp temp temp] ;

v=[v temp] ;

load aml-2

aml_1=[y1(45:300,1); y2(45:300,1); y3(45:300,1);];
aml 2=[y1(45:300,2); y2(45:300,2); y3(45:300,2);];
aml_3=[y1(45:300,3); y2(45:300,3); y3(45:300,3);];
aml_4=[y1(45:300,4); y2(45:300,4); y3(45:300,4);];
aml_5=[y1(45:300,5); y2(45:300,5); y3(45:300,5);];
tr=[tr aml_1 aml_2 aml_4 aml_5];

valid=[valid aml_3];

test=[test aml_5];

temp=[1og10(0.1) lzero]'; % ammonia 0.1%
cc=[cc temp temp temp temp] ;

v=[v temp];

load aloil-2

al0l_1=[y1(45:300,1); y2(45:300,1); y3(45:300,1);];
alol_2=[y1(45:300,2); y2(45:300,2); y3(45:300,2);];
alol 3=[y1(45:300,3); y2(45:300,3); y3(45:300,3);];
alol_4=[y1(45:300,4); y2(45:300,4); y3(45:300,4);];
alol_5=[y1(45:300,5); y2(45:300,5); y3(45:300,5);];
tr=[tr al0l_1 al0l_2 alol_4 alol_5];

valid=[valid alo1l_3];

test=[test al0l_5];

temp=[lzero 1log10(0.01)]"'; % alcohol 0.01%
ce=[cc temp temp temp temp] ;

v=[v temp];

load alos-2

alos5_1=[y1(45:300,1); y2(45:300,1); y3(45:300,1);];
alo5_2=[y1(45:300,2); y2(45:300,2); y3(45:300,2);];
alos_3=[y1(45:300,3); y2(45:300,3); y3(45:300,3);];
alo5_4=[y1(45:300,4); y2(45:300,4); y3(45:300,4);];
alos_5=[y1(45:300,5); y2(45:300,5); y3(45:300,5);];

tr=[tr alo5_1

alo5_2 alo5_4 alos_5];

58

valid=[valid alo5_3];
test=[test alo05_5];
temp=[lzero 1logl10(0.05)]"';
cc=[cc temp temp temp temp];
v=[v temp];

% alcohol 0.05%

load ali-2

all _1=[y1(45:300,1); y2(45:300,1); y3(45:300,1);];
all _2=[y1(45:300,2); y2(45:300,2); y3(45:300,2);];
all 3=[y1(45:300,3); y2(45:300,3); y3(45:300,3);];
all 4=[y1(45:300,4); y2(45:300,4); y3(45:300,4);];
all 5=[y1(45:300,5); y2(45:300,5); y3(45:300,5);];
tr=[tr all_1 all_2 all 4 all_5];

valid=[valid al1l_3];

test=[test all_5];

temp=[lzero log10(0.1) ]';

cc=[cc temp temp temp temp];

v=[v temp];

% alcohol 0.1%



load water-2

water 1=[y1(45:300,1); y2(45:300,1);
water_2=[y1(45:300,2); y2(45:300,2) ;
water 3=[y1(45:300,3); y2(45:300,3);
water_4=[y1(45:300,4); y2(45:300,4) ;
water 5=[y1(45:300,5); y2(45:300,5);

tr=[tr water_ 1 water_ 2 water_ 4 water_

valid=[valid water_3];
test=[test water 5];
temp=[lzero lzero]';

cc=[cc temp temp temp temp];
v=[v temp];

training=tr;
clear tr;
validation=valid;
clear valid;
c=CCi

clear cc;

clear temp;

cv=v;

clear v;

gcal=gmatrix(training,c);
[ve,vl] =pca(training) ;

for i=1:28,
fcal=pcrcal (training,c,vec, i) ;
result=fcal*validation;
dif=(10."result)-(10.%cv) ;
dif2=dif.*dif;
sse3 (i) =sum(sum(dif2)) ;

end

y3(45:
y3(45:
y3(45:
y3 (45:
y3(45:
513

300;1) ;] ;
300,2);];
300,3);];
300,4);];
300,5);1;

59
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\lﬂi[eg&asm

;***************************************************************************

; File: REC9 .ASM
; Date: Nov 14, 1996
; Author: Opas Siricunchittawon
i Purpose: Test routine transmit by used interrupt from A/D
i New version from sendnew in A/D interrupt at 19200bps
; ADD test routine for receive from DSK's RS232
i ADD circular buffer for TX buffer
’
i COPYRIGHT (C) 1996 COMMUNICATION LAB.
i Chulalongkorn University Thailand
5 History Nov 12, 1996 copy from recl.asm
; Modify function ATOI of dlé.asm
o Nov 14, 1996 merge dll.asm for sampling 5 sensor
; Jan 21, 1997 Change I/O for new I/O (574)
: Jan 23, 1997 Correct bug at circular buffer
i Jan 24, 1997 Add check CAN,RESET
; Jan 28, 1997 Save data to Data Memory
; Jan 31, 1997 change lacc sacl -> SPLK, Add command TO-T7,A0-A7
; Feb 4, 1997 change sendword to send high byte before low byte
; Feb 6, 1997 Add command S11-S54, Optimize call reset_buf B main
3 Feb 10, 1997 Remove SF,SP,CS
7 Add PL (pattern Length), SL (SAmpling length),bSS
5/ S e i i g RN O OV O W B O T AOR T o e s S e 1 e B
.mmregs
*
s SIS s e S RS e e s S SIS e e e e SR S H
; Bit definition of the control register in the AIC ;
o S S I S e et T T SRR i i R TSR e e, e T S S R R i
P +
;|LP xx G1 GO | SY AX LB BP| Gl GO gain
PSS S e S i e o = sesheaeaSmSeaeiie
i GAIN | | +-- BP Filter 0 0 4
i Synch --+ | +----- Loopback 1 1 4
i Auxin ----- + 1 0 2
; + (sinx)/x filter o 1 1

*

hhhkhkdhhkhhhkhhdhhhkdhhhhhhhhhhhhbhhhhdhrhhhhhhdbdhbhhdbhhhhbhbdbhbdbhbhhhhhkhdbhdhhd
* Register Used table
OutBuf_head
OutBuf_Tail

ar0
arl
ar2
ar3
ar4
ars
areé

* * * * * * *

Address data
Address data
Address data
Address data
Address data

of sensoril
of sensor2
of sensor3
of sensor4
of sensorSs



ar7 Auxilary register

DigIO

PortB
OutBuffer
BufferLength

Start_add
ACK

CAN
RESET

; Start address of each sensor

st_adsl
st_ads2
st_ads3
st_ads4
st_ads5

StartTo0
StartAo0

SenlVecl
SenlVec2
SenlVec3
SenlVec4

Sen2Vecl
Sen2Vec2
Sen2Vec3
Sen2Vec4

Sen3Vecl
Sen3Vec2
Sen3Vec3
Sen3Vec4

Sen4Vecl
Sen4Vec2
Sen4Vec3
Sen4Vec4

Sen5Vecl
Sen5Vec2
SenSVec3
SenS5Vec4

.set
.set
.set
.set

.set
.set
.set
.set

.set
.set

.set
.set
.set

.set
.set

.set
.set
.set
.set

.set
.set
.set
.set

.set
.set
.set

.set

.set
.set
.set
.set

.set
.8et
.set
.set

.ds

; GLOBAL Variable

TO
T1
T2
T3
T4
TS
Té
T

A0
Al
A2
A3
A4
AS
A6
A7

.word
.word
.word
.word
.word
.word
.word
.word

.word
.word
.word
.word
.word
.word
.word
.word

0e000h
0d000h
0fooh
0ffh

0980h
0006h
0018h
0012h

01000h
01100h
01200h
01300h
01400h

0e00h
0e0O8h

01500h
01600h
01700h
01800h

01900h
01a00h
01b00h
01cO00h

01dooh
01e00h
01f00h
02000h

02100h
02200h
02300h
02400h

02500h
02600h
02700h
02800h

0e00h

00Uk WN K

000h
0ffh
055h
Oaah
000h
0ffh
055h
O0aah

; Port A (8 bits)
; Port B (8 bits)

Digital I/0O
Mux

; Output Buffer start address
; Buffer length= 15 word (or byte)

; Start addess of linear buffer
; Acknowledge code

; Cancel code

; DC2 code used as reset

; start addres
; start addres
; start addres
; start addres
; start addres

; start address
; start address

; Start address

; Start address

; Start address

; Start address

; Start address

; Data variable

; time 0 at

; action of time0 is

of buffer
of buffer
of buffer
of buffer
of buffer

of TO
of A0

of reference

of reference

of reference

of reference

of reference

DSK module

of
of
of
of
of

sensorl
sensor2
sensor3
sensor4
sensorsS

vectorl

vectorl

vectorl

vectorl

vectorl



TA .word 13 ; Fcut = 19230.76 , Ts = S52us
RA .word 13 ; Feut = 19230.76 , Ts = 52us
TAp .word 31 i

RAp .word 31 7

TB .word 20 ; Fg = 2*Fcut

RB .word 20 ; Fs = 2*Fcut

AIC_CTR .word 18h ; No use Band Pass Filter
Buffer .word 0

Numbit .word 0

Data .word 0

Counter .word 0

Rx232Flag .word 0

RxBit .word 0

RxData .word 0

RxFlag .word 0

TEMP .word 0

Temp .word 0

CancFlag .word 0

count .word 0

data .word 0

Oldvect .word 0935h ; 01ld Address of ISR2
Sample .word 400 ; Number of sample old 400
Pattern .word =

Sensor .word 3 ; Pattern of sensors (00111b)
Sam_pe .word 11538 ; 30 for 10 Min., 60 for 20 Min.

PatternLength .word 256
StartSampling .word 45

data_ad .word 0

SamNumber .word 0 ; counter for sampling number
Temp_pat .word 0

StartAdd .word 0

Length .word 255

AdvData .word 8

LowWord .word 0

HighWord .word 0

st e ke de e g e g de ok ok e e e e o o o o ok ok ke ke ke e e o o o e ok ok ok ok ok o e ok ok e o ke g ok ok ke ok ok o e e ok ok ke e e ok ke ke ke ke

i Set up the ISR vector *
dkhhkkdhhhhkhhhdhhhhbhbhbhhhbhbhbbhhdbbhbhhhhbhbbbhkhhkdkdbh bbbk bbbk bk dhdddhhhdddk
.ps 080ah
rint: B RECEIVE ;0A; Serial prot receive interrupt RINT.
xint: B TRANSMIT ;0C; Serial port transmit interrupt XINT.
it e i i o i R i i S = e
.ps 0804h
int2: B Receive232

dhkhkdhkhkdhhdhdhdrddhdhkdbhddhhdbhhhbhhdb bbbk hhkdbbbhbbh bbbk bbbk hhh bbbk hdddhddddd

* Interrupt Marsk Register
% 8 7 6 5 4 3 2 b § 0
* INT4 TXNT TRNT XINT RINT TINT INT3 INT2 INT1

dhkkdhkdhhkhhhhhhhhhhhhhhhhhhdhdbhhbdbhbbrhdbhdrhkdhhdbbdbdbhbbb bbb dhhhhhhhhdd

.ps 0a00h
.entry
START: SETC INTM ; Disable interrupts
LDP #0 ; Set data page pointer
OPL #0834h, PMST
LACC #0
SAMM CWSR ; Set software wait state to 0
SAMM PDWSR i

* Reset AIC by writing to PA2 (address >52) on EVM

62



SPLK #022h, IMR ; Using XINT syn TX & RX

CALL AICINIT ; initialize AIC and enable interrupts
*

hhkkhkdk bbbk h kbbb bk kbbb h bk h bk h bk h kb kbbb kbbb r kbbb bk kkddhd

* This routine enables serial port rx interrupts & configures *
* TLC32046 due to the frame sync. When RINT generate read a dummy *
* data from the AIC then generate a sine wave to send out. *

e de ok ke ek ke ok ke ek ok ke ok ke b ke ok ke ok ke ok ok ke ok ok ke ok b e ok ke ok ke ok ke ok ok ke ke ke b ok ke ke ok b ok ok e ok ke o ok ke ke ok kb b e ok ke ke

i

CLRC OVM ; OVM = 0
SPM 0 ; PM = 0
SPLK #012h, IMR

CLRC INTM ; enable

*
e de o vk e g o vk ok e e e ok ok v v e ok gk v v e ke ok e e o e e e ok e e e e e e e e ok s e e e o e e e e ok e e e e o e e e e ke ke ke ke ke ke ok
* Initialize routine *

* This routine for initialization all output Port *
hhkdkhkdhhhkhdhhhdbhhbdhhhdhbhdbdhdbhbhdbdhhdhhbhhrdbdbhbdbhbdbhdbdbdbdbhbhbdbhbbdbbbhbdbhhbddhhddddrd

ZAP ; clear ACC and P register
sacl ar7

ouT ar7,DigIO

ouT ar7,PortB

SETC x£f ; Set RS232 Tx to high

SETC SXM

LAR aro0, #OutBuffer
MAR *,ar0
LAR arl, #OutBuffer
MAR * . arl

ResBufMain:
LAR ar7,#Start_add ; start address of buffer at 0980h
MAR * ardy

MAIN
NOP ; wait for a transmit or receive
LDP #RxFlag
LACC RxFlag
BCND MAIN, EQ ; If RxFlag =0 goto MAIN
SPLK #0,RxFlag ; clear RxFlag after detect
LAR ar7,#Start_add ; reset start address of buffer to 0980h
MAR IS ¥
LACC *4 ; load data at buffer to ACC
SACL Temp ; save to temp
SUB #67 ; check for "C"
BCND C,EQ ; If buffer(l) = 'C' goto C
LACC Temp ;
SUB #83 ; check for "s"
BCND S,EQ ; If buffer(l) = 'S' goto S
LACC Temp ;
SUB #84 ; check for "T"
BCND T,EQ ; If buffer(1) = 'T' goto T
LACC Temp
SUB #65
BCND A,EQ ; If buffer(1) = 'A' goto A
LACC Temp
SUB #80
BCND P,EQ ; If buffer(l1) = 'P' goto P
B ResBufMain

P LACC *4
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SUB #76
BCND PL,EQ i If buffer(2) ='L' goto PL
;i Error Trap
B ResBufMain
PL: CALL ATOI
SACL PatternLength
CALL SendWord
B ResBufMain
A: LACC * 4
SACL Temp
SUB #86
BCND AV,EQ ;i If buffer(2) = 'V' goto AV
Action: ;i Else check A0-A7
LACC Temp
SUB #48 ; sub ‘0"
sacb ;i save offset from acc -> accb
sub #7
bend EndA, GT ;i If buffer(2) > 7 goto Enda
CALL ATOI
SACL Temp ; save data to Temp
lacc #Startao
ADDB
SAMM ar2
mar ®arYZ
lacc Temp
sacl *,0,ar?
CALL SendWord
EndA:
B ResBufMain
AV: CALL ATOI
SACL AdvData
call SendWord
B ResBufMain
L& LACC * 4
SACL Temp
SUB #88 ;i check for "cx"
bend CX,EQ i If buffer(2) = 'X' goto CX
LACC Temp
SUB #80 ; check for "cp"
bend CP,EQ
LACC Temp
SUB #84 ; check for "CT"
bend CT,EQ
jerror trap
B ResBufMain
CX: call ATOI
SACL Sensor
call SendWord
B ResBufMain
CP: call ATOI
SACL Sam_pe
call SendWord
B ResBufMain
€T call ATOI
SACL Pattern
call SendWord
B ResBufMain
S: LACC * 4

SACL Temp
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SUB #65 ; check for "A"
BCND SA,EQ ; if "A" then start AtoD
LACC Temp
SUB #83 ; check for "s»
BCND SS,EQ
LACC Temp
SUB #76 ; check for "L"
BCND SL, EQ
lacc Temp
SUB #53 5 = 150
BCND LoadMem, LEQ ; if buffer(2) < 5 goto LoadMem
jerror trap
B ResBufMain
LoadMem: ; command S11-S14,....S51-S54
LACC Temp
SUB #49
SACL Temp
LT Temp
MPY #400h
LTP Temp ; dummy load
ADD #SenlvVecl
sacl StartAdd
LACC *4
SUB #49 3d = Lhal
sacl Temp
LT Temp
MPY #100h
LTP Temp
add Startadd
SACL StartAdd
lar ar5, StartAdd
SPLK #0,RxData
call ATOI
sacl Length
call SendWord
lar ar6,Length
: mar ars
call DLD
B ResBufMain
SA:
SPLK #0, Temp_pat ; Temp_pat =0
call start_ad ; start A/D
B ResBufMain
SL: call ATOI
SACL Sample
call SendWord
B ResBufMain
SS: CALL ATOI
SACL StartSampling
call SendWord
B ResBufMain
T LACC *4
SACL Temp ;i save to temp
SUB #83
BCND TS,EQ ; If buffer[2] = 'TS' goto TS
lacc Temp
SUB #48 7 sub 0!
sacb ; save offset from acc -> accb
sub #7
bend EndA, GT ;i If buffer < 7 goto EndA
CALL ATOI
SACL Temp ; save data to Temp
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lace #StartTo
ADDB
SAMM ar2
mar *,ar2
lacc Temp
sacl *,0,ar7
CALL SendWord
B ResBufMain
TS: LACC #4f4bh ; 4f="0" 4b="K"
call SendWord ; Send "OK"
B ResBufMain
P end of main program ---------- ;

*******************************************************************
* Function : DLD Download data memory from PC to DSK

* Input : ar5 = Start Address, aré = length

* Output : Data Memory at StartAdd
*******************************************************************

DLD:

call ReadWord

MAR * arsS

sacl *+,0,aré6

BANZ DLD, *-

SPLK #0,RxFlag
7 CALL reset_buf

ret

*****************i*************************************************
* Function : ATOI translate ASCII to Integer

* Input : Buffer at ar7

* Output : ACC

*******************************************************************

.include "atoi.inc"

**********************************************************************

* Function reset_buf : Rewind buffer to 1000h
**************i**********************t********************************

ijreset_buf:

7 LAR ar7,#Start_add ; start address of buffer at 0980h
; MAR * ‘a0

i RET

**************************************************************************

* Function : ReadByte read data from RS232 Port (Polling Mode)

* Return value at ACC
**************************************************************************
ReadByte:
LDP #RxData
BIT RxData, 0 ; Check MSB of RxData
BCND ReadByte, NTC ; If NOT(MSB) of Rxdata goto
LACC RxData
and #7££ffh
sacl RxData
; splk #0,RxData ; Clear RxData after used
RET

**************************************************************************
* Function : ReadWord read data at RS232 Port

* Return value at ACC
**************************************************************************
ReadWord:

CALL ReadByte ; Read high byte

sacl Temp

CALL SendByte

CALL ReadByte ; Read low byte

add Temp, 8

sacl Temp
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call SendByte
LACC Temp
ret

************************************************t*************************

* Function SendWord : Send word of data off ACC (send high byte first)

i In = ACC Out : None
* Used ACC and ACCB, Modify ar0
**************************************************************************
SendWord: ; SEND word of data of ACC

SACB ; save acc in accb

RPT #7

SFR

call SendByte

LACB ; (accb) -> acc

**************************************************************************
* Function : SendByte send byte in ACC
*

**************************************************************************

SendByte:
MAR *,aro
SACL *4
LAMM aro
AND #BufferLength
OR #OutBuffer
SAMM ar0
RET

**********************************************************************

* Function Send ACK : Send Acknowledge code (06h)
**********************************************************************

;Send_ACK:

H LACC #ACK

: call SendByte
; RET

********************************************************************
* RECIEVER INTERRUPT SERVICE ROUTINE
********************************************************************
*

RECEIVE:
LAMM DRR ; read data from DRR

; SAMM DXR i send data to aic output (by DXR)
SACL data_ad ; save data to variable

LACC Counter
. ADD #1
SACL Counter ; Update counter

LACC RxBit
BCND CheckTx, LEQ

SUB #15
BCND DecRxbit,GT

Bit RxBit, 15 ; Test LSB of RxBit

BCND DecRxbit,NTC ;7 If RxBit != even goto DecRxbit

LACC RxData i Else check bio pin and receive data
SFR

SACL RxData

BCND DecRxbit, bio ; If bio low goto DecRxbit
ADD #80h
SACL RxData

DecRxbit:
LACC RxBit
SUB #1



SACL
BCND

mar
lace
OR
SACL
and
sacl
LAMM
AND
OR
SAMM

** Check Buffer

SUB

BCND
LDP

LACC
TBLW
LACC
BACC

CheckEnter:
LACC
SUB
BCND
SPLK

CheckCancel
LACC
SUB
BCND

i LDP
SPLK

CheckTx:
Bit
BCND

LACC
BCND

SUB
BCND
CLRC
B

stopbit:
LACC
SUB
BCND
SETC
B

Txbit:
LDP
LACC
ROR
SACL
bcnd
elxc

setxf:
setc

DecNumbit:

RxBit
CheckTx, GT

L b i |
RxData
#08000h
RxData
#0ffh

*

ar7

#0ffh
#Start_add
ar7

(check RESET, CAN, ENTER,

#RESET
CheckEnter, NEQ
#data

#805h

Oldvect

#800h

*

#13
CheckCancel, NEQ
#1,RxFlag

*y

#CAN

CheckTx, NEQ
#CancFlag

#1, CancFlag

Counter, 15
End_receive,NTC

Numbit
CheckBuffer, LEQ

#11
stopbit,NEQ
x£f
DecNumbit

Numbit

#2
Txbit,GT
x£f
DecNumbit

#Buffer
Buffer

Buffer
setxf,C
xf
DecNumbit

x£
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i If not receive all bit goto CheckTx

i set MSB to 1 (flag for receive all bit)

; Save data to Buffer (address at ar7)

i If receive byte != RESET goto CheckEnter

Branch to 800h mean reset DSK board

end code
IF receive byte != Enter goto CkCan
set RxFlag = 1

read and increment
cancel code
If not cancel code goto CheckTx

set CancFlag =1

If Numbit <=0 goto CheckBuffer



RS232

LACC
SUB
SACL

End_receive:
RETE

CheckBuffer:
LAMM
SACL
LAMM
SUB
BCND
MAR
LACC
SACL
SPLK

OR
SAMM
RETE

*

Numbit
#1
Numbit

aro0

TEMP

arl

TEMP
End_receive, EQ
*,arl

*4

Buffer
#11,Numbit

arl
#BufferLength
#OutBuffer
arl
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; Check ouput circulat buffer

i If Outhead==OutTail goto End_receive

; load Numbit = 11 mean start send

********************************************************************

* TRANSMIT INTERRUPT SERVICE ROUTINE

********************************************************************

*

TRANSMIT:
RETE

*

e e e e ok o ke e o ke e ok ok ok ok ok ok ke ok ok ok ek ke ok ok ok ke ok ok ke e ok ok ek ok ok e ek ok ok ok ke ok ok ko ok ok ok ek ok ok ek ok
* Receive DSK's RS232 INTERRUPT SERVICE ROUTINE

********************************************************************

%*

Receive232:

LDP
LACC
BCND
rpt
nop
SPLK
SPLK
endrec:
LAMM
SAMM
RETE

~ s

*

#RxBit
RxBit
endrec, GT
#260

#17,RxBit
#0,RxData

IFR
IFR

;i Save RxBit = 17 mean start
; Clear RxData

******************************************************************

* DESCRIPTION: This routine initializes the TLC320C46 for *

a 8Khz sample rate with a gain setting of 1 *
*****'k************************************************************

*

* aic initialization data

*

.include

"aicinit.inc"

**********************************************************************

* Function start_ad : Start of A/D
*****************************t****************************************

*

start_ad:

LAR
LAR

ar2,#st_adsl
ar3, #st_ads2

i

program for sampling Gas Sensor



LAR ar4,#st_ads3

LAR ar5, #st_ads4

LAR aré6, #st_adss

LDP #Sample ; Initialize all parameter
SPLK #0, SamNumber ; Clear counter of sample
LACC Temp_pat

ADD #1

SACL Temp_pat

LOOP_MAIN:
SPLK #0h, Counter

count number of sample

LDP #CancFlag ; check Cancal flag
LACC CancFlag
BCND AtoDcont, EQ ; goto main if CancFlag=0
SPLK #0,CancFlag ; Clear CancFlag after detect
ouT CancFlag,DigIO ; Clear Digital I/O port
RET ; Return from start_ad for cancal operation
AtoDcont:
; LDP #Temp_n
LACC SamNumber
ADD #1 ; Increment SamNumber
SACL SamNumber
dhdkhkhhkhkhdddhhdhdkdkddhhhdhdh Check T0’T1’ o .T']
SUB TO
BCND Timel, NEQ
ouT A0,DigIO
Timel: LACC SamNumber
SUB T1
BCND Time2, NEQ
ouT Al,DigIO
Time2: LACC SamNumber
SUB T2
BCND Time3,NEQ
ouUT A2,DigIO
Time3: LACC SamNumber
SUB B3
BCND Time4 ,NEQ
ouT A3,DigIO
Time4: LACC SamNumber
SUB T4
BCND Time5, NEQ
ouT A4,DigIO
Time5: LACC SamNumber
SUB TS
BCND Time6, NEQ
ouT A5,DigIO
Time6: LACC SamNumber
SUB T6
BCND Time7,NEQ
ouT A6,DigIO
Time7: LACC SamNumber
SUB T
BCND start_sam, NEQ
ouT A7,DigIO

start_sam:
LACC SamNumber
SUB StartSampling
BCND LoopCounter, LT

LACC SamNumber

SUB StartSampling
SUB Sample

BCND LoopCounter, GEQ



Begin_ad:
SPLK #0,data
ouT data, PortB
IDLE ; Wait for 1st sample

sensorl:
SPLK #01h,data
ouT data, PortB
IDLE ; Wait for 1st sample
1dp #Sensor
Bit Sensor, 15 ; check for LSB of Sensor
bend sensor2,NTC ; if TC=0 goto sensor2
mar . ar2
lacc data_ad
sacl * 4
LACC AdvData
BCND sensor2,GT ;i If AdvData goto sensor2
lacc data_ad
CALL SendWord ; Send 1st sample
P S R <> e S | (I e - - S
- Subroutine for sensor No. 2
e i e e ol g L LB NN N T i i e
sensor2:
SPLK #02h, data
ouT data, PortB
IDLE ; Wait for 2nd sample
; 1ldp #Sensor
bit Sensor, 14 ; check for 2 of Sensor
bcend sensor3,NTC ; if TC=0 goto sensor2
mar *,ar3
lacc data_ad
sacl *4
LACC AdvData
BCND sensor3,GT ; If AdvData goto sensor3
lacc data_ad
CALL SendWord ; Send 2nd sample

sensor3:
SPLK #03h,data
ouT data, PortB
IDLE ; Wait for 3rd sample
; 1dp #Sensor
bit Sensor, 13 ; check for LSB of Sensor
bend sensor4,NTC ; if TC=0 goto sensor2
mar *,ar4
lacc data_ad
sacl *4
LACC AdvData
BCND sensor4,GT ; If AdvData goto sensor4
lacc data_ad
CALL SendWord ; Send 3rd sample

sensor4:



SPLK
ouT

IDLE

1dp

bit

bend
mar

lacc
sacl
LACC
BCND
lacc
CALL

sensorsS:

SPLK
ouT

IDLE

1ldp

bit

bend
mar

lacc
sacl
LACC
BCND
lacc
CALL

LoopCounter:

LOOP_MAIN

LDP
lacc
SUB
bcend

LACC
SUB
BCND

LACC
BCND

#04h,data
data, PortB

#Sensor
Sensor, 12 i
sensor5,NTC ;
*,ars
data_ad
* 4
AdvData
sensor5,GT i
data_ad
SendWord ;

#05h, data
data, PortB

#Sensor
Sensor, 11
LoopCounter, NTC
*,aré6
data_ad
*4
AdvData
LoopCounter, GT
data_ad
SendWord

#Sam_pe
Counter
Sam_pe
LoopCounter, LEQ

SamNumber
PatternLength
LOOP_MAIN, NEQ

AdvData
Ck_pat,EQ
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Wait for 4th sample

check for LSB of Sensor
if TC=0 goto sensor2

If AdvData goto sensor5

Send 4th sample‘

i Wait for 1st sample

; check for LSB of Sensor
; if TC=0 goto sensor2

; If AdvData goto LoopCounter

; Send 1st sample

; If Counter < Sam_pe goto LoopCounter

; If SamNumber != PatternLength goto

; If not AdvData goto Ck_pat

#hekaskekr® gtart Dot product of all data

Senl:

SPM

1dp
bit
bend

LAR
MAR
LACC
SAMM
call

LACC
SAMM
call

3 i

#Sensor
Sensor, 15 :
Sen2,NTC i

ar3, #st_adsl
*,ar3

#Senlvecl i
BMAR

StartMAC

ar3, #st_adsl
*,ar3

#Senlvec2 H
BMAR

StartMAC

ar3, #st_adsl
*,AR3

shift P register 6 bit (/64)
check for LSB of Sensor

if TC=0 goto sensor2

Sensorl Vectorl

Sensorl Vector2



Sen2:

Sen3:

Sen4:

LACC
SAMM
call

mar
LACC
SAMM
call

bit
bend

LACC
SAMM
call

LACC
SAMM
call

LACC
SAMM
call

LACC
SAMM
call

bit
bend

LACC
SAMM
call

LACC
SAMM
call

LACC
SAMM
call

LACC
SAMM
call

bit

#Senlvec3
BMAR
StartMAC

ar3, #st_adsl
*,ar3
#SenlVec4
BMAR
StartMAC

Sensor, 14
Sen3,NTC

AR3, #st_ads2
*,AR3
#Sen2Vecl
BMAR
StartMAC

AR3, #st_ads2
*,AR3
#Sen2vec2
BMAR
StartMAC

AR3, #st_ads2
*,AR3
#Sen2vVec3
BMAR
StartMAC

AR3, #st_ads2
*, AR3
#Sen2Vec4
BMAR
StartMAC

Sensor, 13
Sen4 ,NTC

ar3, #st_ads3
*,ar3
#Sen3Vecl
BMAR
StartMAC

ar3, #st_ads3
*,ar3
#Sen3Vec2
BMAR
StartMAC

ar3, #st_ads3
*,ar3
#Sen3Vvec3
BMAR
StartMAC

ar3, #st_ads3
%,8r3
#Sen3Vec4
BMAR
StartMAC

Sensor, 12

Sensorl Vector3

Sensorl Vector4

check for LSB of Sensor
if TC=0 goto sensor2

Sensor2 Vectorl

Sensor2 Vector2

Sensor2 Vector3

Sensor2 Vector4

check for LSB of Sensor
if TC=0 goto sensor2

Sensor3 Vectorl

Sensor3 Vector2

Sensor3 Vector3

Sensor3 Vector4

check for LSB of Sensor
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bcnd

LACC
SAMM
call

LACC
SAMM
call

LACC
SAMM
call

LACC
SAMM
call

Sen5:
bit
bcend

LACC
SAMM
call

LACC
SAMM
call

LACC
SAMM
call

LACC
SAMM
call

Ck_pat:
SPM
LACC
SUB
BCND

RET

SenS5,NTC

ar3,#st_ads4
*,ar3
#Sen4Vecl
BMAR
StartMAC

ar3,#st_ads4
*,AR3
#Sen4vec2
BMAR
StartMAC

ar3, #st_ads4
*,AR3
#Sen4vec3
BMAR
StartMAC

_ar3,#st_ads4

*,AR3
#Sen4Vec4
BMAR
StartMAC

Sensor, 11
Ck_pat,NTC

ar3, #st_adsS
*,ar3
#Sen5Vecl
BMAR
StartMAC

ar3, #st_ads5
* , AR3
#Sen5VvVec2
BMAR
StartMAC

ar3, #st_adss
*,AR3
#Sen5Vec3
BMAR
StartMAC

ar3, #st_adss
*,AR3
#Sen5Vec4
BMAR
StartMAC

0

Temp_pat
Pattern
start_ad,NEQ

~ =

i

i
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if TC=0 goto sensor2

Sensor4 Vectorl

Sensor4 Vector2

Sensor4 Vector3

Sensor4 Vector4

check for LSB of Sensor
if TC=0 goto sensor2

Sensor5 Vectoril

Sensor5 Vector2

Sensor5 Vector3

Sensor5 Vector4

If Temp_pat != Pattern goto start_ad

dhkhkhhhkhdhdbhhhhhhhhhhdbhhhhhbdhh bbb bbb bbbk bbbk bk bbb bk hh ke h ok hhhkhhhdkhk

* Function
* Input
* OQutput

: StartMAC Mutiply accumulate data at BMAR and (dma)
: BMAR=pma, arS5=start address of buffer, Length = length of buffer
Send all 32 bit to RS232 send High order first

khkhkhhhhhhhhhhhhhbr bbbk bbb bbb bbb bk kbbb h bbb bbbk bk bbbk ddhhhhhhkhkhhdddodddd ok

StartMAC:



ZAP

RPT Length

MADS *4

APAC

SACL = LowWord ; Save Low word
SACH HighWord ; Save Upper word
LACC HighWord

CALL Sendword ; Send Upper word
LACC LowWord

CALL SendWord ; Send Lower word
RET

.end

j |f i

dkkdkkhkdkhhkhdkkkhdkhdkhhkhhhkhhhdhhhhdhdkhhhhkdhhdhdhdhhhhhhhrhhhhhhhrhhhdhdhdr
* Function : ATOI translate ASCII to Integer

* Input : Buffer at ar7

* Output : ACC

khkhkhkhkhkhhhhhhhhhhdhhhhhhhkhkrhhhhhhkhhkhhdhkhhdbhhdhrhbhhdbhhhbbkhdbdrhbhdk

ATOI:
lacc count
add #1
sacl count ; increment count
LACC * 4 ; load data at buffer to ACC
SUB #13
bcnd ATOI,GT ; branch if ACC > 0

end_count:

; Calcualte Value of data in buffer

LACC i -
; lacc count
; sub #1
i sacl count
LACC * - ; read ODh
lacc count
sub #1
sacl count
LACC *- ; read last Digit
SUB #30h ; minus 30h
sacl data
lacc count
sub #1
sacl count
bend © end_atoi,LEQ ; ACC <= 0
LACC *- ; READ SECOND DIGIT (X10)
SUB #30h
sacl Temp
LT Temp
MPY #10
LTP count ; dummy load count to TREGO and P to ACC
add data
sacl data
lacc count ; decrease count and check for end
sub #1
sacl count
bend end_atoi, LEQ ; ACC <= 0
LACC i ; READ THIRD DIGIT (X 100)
SUB #30h
sacl Temp

LT Temp



MPY #100

LTP count ; dummy load count to TREGO and P to ACC
add data
sacl data
lacc count ; decrease count and check for end
sub #1
sacl count
bend end_atoi, LEQ ; ACC <= 0
LACC i ; READ FOURTH DIGIT (X1000)
SUB #30h
sacl Temp
LT Temp
MPY #1000
LTP count ; dummy load count to TREGO and P to ACC
add data
sacl data
lacc count ; decrease count and check for end
sub #1
sacl count
bend end_atoi, LEQ ; ACC <= 0
LACC L ; READ FIFTH DIGIT (X10000)
SUB #30h
sacl Temp
LT Temp
MPY #10000
LTP count ; dummy load count to TREGO and P to ACC
add data
sacl data
lacc count ; decrease count and check for end
sub #1
sacl count
bend end_atoi, LEQ ; ACC <= 0
; Error Trap
end atoi: s
lacc data
RET

j I‘ icinit.inc

*
R R Y R R R R IT T
* DESCRIPTION: This routine initializes the TLC320C46 for *

* a 8Khz sample rate with a gain setting of 1 *
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* aic initialization data
*

AICINIT: SPLK #20h, TCR ; To generate 10 MHz from Tout
SPLK #1, PRD ; for AIC master clock
MAR *,ARO
LACC #0008h ; Non continuous mode
SACL SPC ; FSX as input
LACC #00c8h ; 16 bit words
SACL SPC
LACC #080h ; Pulse AIC reset by setting it low

SACH DXR
SACL GREG

LAR ARO, #O0OFFFFh

RPT #10000 ; and taking it high after 10000 cycles
LACC *,0,ARO ; (.5ms at 50ns)

SACH GREG

LDP #TA i

SETC SXM 3

LACC TA, 9 ; Initialized TA and RA register

ADD RA,2 i

CALL AIC_2ND i



AIC_2ND:

LDP

SACH
CLRC
IDLE

SACH
IDLE
SACL
IDLE

ZAP

LACL
SACL
IDLE
SETC
RET

#TB
TB, 9
RB, 2
#02h
AIC_2ND

$AIC_CTR
AIC CTR,2
#03h
AIC_2ND

#0
DXR
INTM

#6h, 15
DXR

DXR
#0
DXR

INTM

i

i

7

77

Initialized TB and RB register

Initialized control register

0000 0000 0000 0011 XXXX XXXX XXXX XXXX b

make sure the word got sent
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