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DETECTION

EXP N°1: SINGLE CYCLE WITHOUT
PEDESTRIAN CALL & CAR

1.1 Topic

Purpose : Being capable of activating the different lights of the " Traffic Lights "

module.

loop..

Specifications :

- main lanes (ligh

The following cycle hi

Being capable of representing by a “Grafcet” the specified sequential linking.
Being capable of programming in A '
represented by a “Grafcet”.
Being capable of carrying 4

er language a sequential linking

ising “Software-type” waiting

d out :

) at green during 12Sec.then,

ec.then,
?1 ) at green during 3Sec. then,
3Sec. Then,

Micro Computer PC-type, with Windows 95 ® or later,

ssary Equipment :

16/32 bits, 68332 micro-controller mother Board , Ref. : EID 100 000
USB link cable or if not available, RS232 cable, Ref. : EGD 000 003

AC/DC 8V 1 A Power Supply, Ref. : EGD000001,
“Traffic Lights” Board, ref. : EID 002 000,

Allocated time duration : 4 hours

Experiments on EID210 + "Traffic Lights" module
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1.2 Elements of solution

1.2.1 QOutputs activation

Lights assignment chart to the ports bits :

Light F3 | Green Yellow Red Light F2 | Green Yellow Red Light F1 Green Yellow Red
Bit Port A 7 6 Bit Port A 5 4 3 Bit Port A 2 1 0
Bit HSRR1 15 14 13 12 | BitHSRRI | 11 10 9 8 7 6 | BitHSRRI| 5 4 3 2 10
Light F5 | Green Yellow Red Light F4 | Green Yellow Red Light F3 | Green Yellow Red
Bit Port B 6 5 4 Bit Port B 3 2 1 Bit Port B 0
Bit HSRRO [ 13 12 11 10 9 8 BitHSRRO| 7 6 5 4 3 2 | BitHSRRO| 1 0
Light P2 Green Red Light P1 Green Red Light P1 Green Red
Bit Port C 2 1 Bit Port C 0 Bit Port B 7
Bit HSRRO 15 14
Lights on A & B are switched on by binary couple « 0 1 » into nding location of HSRR
register. One light is off is the value « 1 0 » is given to th@sam
Lights on port C are switched on by the value 1 into th c o port C ( Label specified
Port_C).
Example :
We wish to allow cars crossing only through lanes F strians crossing through P2, as :
- Lights F1 , F2 & P2 at green
- Lights F3, F4, F5 & P1 atred
Then, we must write the following binary co )
-> For register HSRR1 enabling the specif] Tt
Light F3 |Green Yellow| Red I n| Yellow Red Light F1 | Green | Yellow Red
Bit Port A 0 1 1 0 0 Bit Port A 0 0
Bit HSRR1 1 o] o 1 0110 10 Bit HSRR1 | 0 10 10
HSRR1 = in binary code = $969A (Hexadecimal encoding)
-> For register HSRR1 enabli splify the states of port B
Light FS | Green Yellow Light F4 |Green Yellow] Red Light F3 |Green Yellow JRed
Bit Port B 0 0 1 Bit Port B 0 0 1 Bit Port B
BitHSRRO[ 1 0 1 0] 01 BitHSRRO[ 1 0 1 of o 1 | BitHSRRO| 1 0
Light P1 Green Red
Bit Port B 0
Bit HSRRO 10

HSRRO = 1010 1001 1010 0110 in binary code = $A9A6 (Hexadecimal encoding )
-> For data register of port C (label specified Port C)

Light P2
Rit Port C

Green Red
0 1

Light P1
Rit Port C 0

Green

Red

Port C = xxxxx010xxxxxxxx = $0200

Experiments on EID210 + "Traffic Lights" module
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1.2.2 Specifications “Grafcet” display

For simplifying the display, the following agreements are adopted :
- The lane with the green light is represented by a pointer.
- The lane with the yellow light is represented by a. crossed pointer.
- Unrepresented or unspecified lights are at red.

Which gives the specified topic :

Lights F1, F2 & P2 at
green
P2

/gghts F1 & F2 at yellow

F5/P1 at green

The chart giving in ('8
determination of the bi

to be loaded into the differd
registers, is shown in ANNEX.

nspecified lights are at red

Step REGISTERS CONTENTS
Ne (In hexadecimal)
HSRRO HSRR1 Port C
]

0 69A6 969A 0400
1 69A6 99A6 0200
2 9AA6 9A69 0300
3 66A6 9A69 0200

Experiments on EID210 + "Traffic Lights" module
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1.2.3 “Grafcet” programming flowchart

Start

Initialise
- Configure output ports

&
<

Start of main loop \

Activate outputs for Step 0 and initialise time delay variable

v

Wait for end of time delay

Activate outputs for Step 1 and initialise time del /ﬁ'@r

y

Decrement the time delay variable

)

~—
e

If variable not at 0

7

Experiments on EID210 + "Traffic Lights" module
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1.2.4 A68xxx Assembler Program

3k sk sk ke sk sk sk sk stk sk skeosk sk sk sk sk sk skosk sk sk sk sk stk sk stk sk stk sk skl skl sk kol sk skok skoskok sk skok sk skokosk skokok skotok skokokskokokRskskoRoekskok

* TP EID210 + TRAFFIC LIGHTS *

s sfe ke sk sk sk st st sfeske sk sk sk sk st sk sk sk sk sk sk sk stk sk sk sk sk st skeskesk sk sk sk st stesksk ko sk sk skeskoskosk siosk stttk sk i skoskoskokoskok ik skokokokokoskokskokok

*  Specifications: *
% dkekckskokkdokskkokskokokkook «
* - Scheduled permutations : main lanes — secondary lanes *
* - Pedestrian calls and car detection are not taken into account *
* - Time delays are carried out by programmed waiting loops *

%

* FILE NAME: Feu Carf 1.SRC
i sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokokoskokokokokokokokokok
* File inclusion specifying the different labels

include 68332.def

* Definition of constants *
3 3k sfe sfe 3k sfe sfe sk sfe sfe sk sfe sfe sk sfe she sk sfe she sk sfe she ke sfe sfeoke sfeskesk sk

3f sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk
* Start of execute program *
3fe 3fe sk she sk sk sk sk sk sk ske sk sk sk sk sk sk sk sk sk sk skoskokoskokokoskokoskok
section code
* INITIALISE
e sfe sfe she sfe sfe sk sk sk sk sk sk sk skoskoskokokoskokoskoskokoskok
* Configure port A in "Discrete Input Output” (DIO) mode-> code $8
DEBUT move.w #$8888,CFSR3 * from CHAO to CHA3 in "DIO" mode

move.w #$8888,CFSR2
move.w $8888,CFSR1
move.w #$8888,CFSRO
* Specify priorities
move.w #$FFFF,CPR1 * All PA
move.w #$FFFF,CPRO * AllPB b
* All Lights are at red
move.w #$9A69,HSRR 1
move.w #$69A6,HSRRO
move.w #$0700,DIR_Port C § ‘ on output
move.w #$0200,Port C
* MAIN LOOP
sfe sk sie sfe sk s she st sk ske she sk sk sfe sk ke sfe stk sk skeoskoskeoskokok

Deb BP

* STEP n°0 Authorisation main lanes (Lights 1 & 2 at greeg
move.w #$969A,HSRR port A (CHO at 7)
move.w #$69A6,HSRY P ts on port B (CHS at 15)
move.w #$0400,Port_(§

* Waiting loop of about 12 seconds
move.l

ATTI1 sub.1
bne

* STEP n°l Lights 1 & 2 passing at yj
move.w * For the Lights on port A (CHO at 7)
move.w * For the Lights on port B (CH8 at 15)
move.w * Pedestrians 2 pass at RED

* Waiting loop of about 3 seconds
move.l

ATT2 sub.1
bne ATT2

* STEP n°2 Lights 5 pass at green
move.w #$9A69,HSRR 1 * For the Lights on port A (CHO at 7)
move.w #$9AA6,HSRRO * For the Lights on port B (CHS at 15)
move.w #$0300,Port_C * Pedestrians 2 pass at GREEN

* Waiting loop of about 8 seconds
move.l #$009FCFFF,d2

ATT3 sub.1 #1,d2
bne ATT3

* STEP n°3 Lights 5 pass at yellow
move.w #$9A69,HSRR 1 * For the Lights on port A (CHO at 7)
move.w #$66A6,HSRRO * For the Lights on port B (CH8 at 15)
move.w #$0200,Port C * Pedestrians 2 pass at RED

* Waiting loop of about 3 seconds
move.l #$004FCFFF,d2

ATT4 sub.1 #1,d2
bne ATT4

* loop
bra Deb BP

* End of main loop and end of main program
end * End of listing

Experiments on EID210 + "Traffic Lights" module
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TP2 : FULL CYCLE WITHOUT ANY
PEDESTRIANS CALL PROCESSING
OR CAR DETECTION

2.1 Topic

Purpose : Additional abilities :

Being capable of programming a full pre-specified sequential linking.
Being capable of carrying out a timg oop with the micro-controller
built-in timer.

Specifications : The cycle must be the fo
- main lanes (Lights
- Light F1 passing j
- Main lane n°2 (L
- Lights F2 and &

fork n° 4 (Light F4) during 8 Sec. then,
Cllow during 3 Sec. then,

P1 at green) during 3 Sec. then,

. then,

assing at yellow during 3 Sec. then,
(Lanes F5 and P1 at green) during 3 Sec. then,

Necessary Equipment :

Micro Computer PC-type, with Windows 95 ® or later,

16/32 bits, 68332 micro-controller mother Board , Ref. : EID 100 000
USB link cable or if not available, RS232 cable, Ref. : EGD 000 003
AC/DC 8V 1 A Power Supply, Ref. : EGD000001,

“Traffic Lights” Board, ref. : EID 002 000,

Allocated time duration : 4 hours

Experiments on EID210 + "Traffic Lights" module Page: 8 /33
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2.2 Elements of solution

2.2.1 Grafcet —
’ >
The table specifying the determination L
of the binary words to be loaded onto 10s/x0
the different registers, is given in —
ANNEX. 1| 950,
== 3s/x1
2 <
Step REGISTERS CONTENTS 2 pe Cycle with
N° (In hexadecimal) .
HSRRO | HSRRI Port C -+  6s3/x2 crossimng

0 69A6 | 969 0400 ) X

| 69A6 | 96A6

2 696A | 96A9

3 699A 99A9

4 9AA6 | 9469

5 66A6 9A69

6 69A6 969A

7 69A6 999A

8 69AS5 AASA

9 69A6 | 6A66

10 9AA6 | 9A69

) 66A6 | 9469

Cycle with
crossing

)@——"3
i RAEVES

3s5/x9
w | 15
6s/x10
n | & 5T Pl

3s/x11

Experiments on EID210 + "Traffic Lights" module Page: 9 /33
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2.2.2 A68xxx Assembler Program with ‘programmed’ time delay

sk sk sk sk sk stk sk sk sk sk sk sk sk sk skl sk skosk sk stk sk stk sk sk ik sk stk sk stk sk skoiosk skl sk kol sk skokosk skl skoskok skoskok skoskok sk skokok skoiokskokokskok

* EXPERIMENT EID210 + TRAFIC LIGHTS *

e sfe ke sk sk sk st st sk sk sk sk sk st sk sk sk sk sk sk st stk sk sk sk sk st stk skl sk stttk sk sk sk stttk kot sk sk stk sk skoskoskokoskok sk kot stokokokokokskokokokok

Specifications:
s sk sie sk sk e sk sk sk stk sk skokoskosk
- Main lanes Scheduled permutations - Crossing n° 4 — secondary lanes
main lanes - Crossing n° 3 — secondary lanes ..etc
- Pedestrian calls and car detection are not taken into account
* - Time delays are carried out by programmed waiting loops
* FILE NAME: Feu Carf 2.SRC

sk sk sk sk sk sk ske sk sk ske sk sk sk sk skokoskokok

* ¥ ¥ ¥ ¥

* ¥ X X X X X ¥

3k s sk sk sfe sk ske sk sk ke sk sk ke sk sk sk ske sk sk sk sk sk sk sk st ske sk sk ke sk sk sk sk sk sk sk sk sk ske sk skeoske sk stk sk sk sk sk sk sk sk sk sk sk skt sk stk sk stokoskoskokosk skokoskoskok

* File inclusion specifying the different labels

include 68332.def
* Definition of constants *
3 3k sfe sfe 3k sfe sfe sk sfe sfe sk sfe she sk sfe sfe ke sfe sfe ke she sfe e she she e sfesheoie skeskeske skeskeoke sk
* Start of execute program *
=k ok sk sk ok sk sk ok sk sk ok sk sk ok sk sk sk sk sk sk sk sk skosk sk skosko sk skosk ke koo ok
section code
* INITIALISE

s sk sie sk sk sie sk stk sk stk sk stk sk skokoskoskokskoskok sk

* Configure port A in "Discrete Input Output" mode (DIO)-> code $8
START move.w #$8888,CFSR3 * CHAO to CHA3 in "DIO" mod
move.w #$8888,CFSR2 * CHA4 to CHA7 in "DIO" mo
move.w #$8888,CFSR1 * CHA8 to CHA11 in '@IO"
move.w #$8888,CFSRO * CHAO to CHA3 in

Specity priorities
move.w #$FFFF,CPR1 * All bits of PA in hi'8
move.w #$SFFFF,CPRO * All bits of PB in high p¥§

* All Lights are at red
move.w #$9A69,HSRR 1 * For Lights on p,
move.w #$69A6,HSRRO * For Lights on
move.w #$0700,DIR_Port C * The 3 Isb bits d
move.w #$0200,Port_C * For Lights op p

* MAIN LOOP

s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskokoskoskoskoskskk

Deb_BP

* STEP n°0 Authorisation main lanes (Lights 1 and 2 at rg cludifig crossing n° 4)

* Waiting loop of about 12 seconds
move.l
ATT1 sub.l
bne
* ETAPE n°1 Light n°1 pass at yello
move.w For Lights on port A (CHO at 7)
move.w For Lights on port B (CHS at 15))
move.w Pedestrians n° 2 at RED
* Waiting loop of about 3 seconds
move.l #$004FCFFF,d2
ATT2 subl #1,d2
bne ATT2

* STEP n°2 Authorisation crossing n°4 (Lights 2 and 4 at green)

st st s sfe ke s sk s st s she ke ke s sk st s sfeske s sk sk st st sfeske ke s sk st st sfeskeske s sk sk sk stttk sk sk skokokokokok sk

move.w #$96A9,HSRR 1 * For Lights on port A (CHO at 7)
move.w #$696A,HSRRO * For Lights on port B (CH8 at 15)
move.w #$0200,Port_C * Pedestrians at RED

* Waiting loop of about 8 seconds
move.l #$009FCFFF,d2

ATT3 subl #1,d2
bne ATT3

* STEP n°3 Lights 2 and 4 pass at yellow
move.w #$99A9,HSRR 1 * For Lights on port A (CHO at 7)
move.w #$699A, HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port_C * Pedestrians at RED

* Waiting loop of about 3 seconds
move.l #$004FCFFF,d2

ATT4 subll #1,d2
bne ATT4

3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokoskoskokoskoskokoskoskok ? 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskok
move.w #$969A, HSRR 1 *F (CHO at 7)
move.w #$69A6,HSRRO B (CHS at 15)
move.w #$0400,Port C Y at GREEN

Experiments on EID210 + "Traffic Lights" module

Page: 10 /33




DMS 14

* STEP n°4 Lights n°5 pass at GREEN

sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk skok stk skoskokoskoskokskoskokskskokok sk

move.w #$9A69,HSRR1
move.w #$9AA6,HSRRO
move.w #$0300,Port_C
* Waiting loop of about 8 seconds
move.l #$009FCFFF,d2
ATTS  sub.l #1,d2
bne ATTS
* STEP n°5 Lights n°5 pass at YELLOW
move.w #$9A69,HSRR1
move.w #$66A6,HSRRO
move.w #$0200,Port_C
* Waiting loop of about 3 seconds
move.l #$004FCFFF,d2
ATT6  sub.l #1,d2
bne ATT6

* For Lights on port A (CHO at 7)
* For Lights on port B (CHS at 15)
* Pedestrians n°1 pass at GREEN

* For Lights on port A (CHO at 7)
* For Lights on port B (CHS at 15)
* Pedestrians n°1 pass at RED

* STEP n°6 Authorisation main lanes (Lights 1 and 2 at GREEN)

* (Start of cycle including crossing n°3)

st st st s st s ot e sk s s s s s ot et s sttt skl sl sttt kst sl s skt stk sk sk sk sl ol R R R sk sk ok

move.w #$969A, HSRR 1
move.w #$69A6,HSRRO
move.w #$0400,Port_C
* Waiting loop of about 12 seconds
move.l #$00DFCFFF,d2
ATT7 sub.l #1,d2
bne ATT7
* STEP n°7 Light n°2 passes at YELLOW
move.w #3999A, HSRR 1
move.w #$69A6,HSRRO
move.w #$0200,Port C
* Waiting loop of about 3 seconds
move.l #$004FCFFF,d2
ATT8 sub.l #1,d2
bne ATTS

* STEP n°8 Authorisation crossing n°3 (Light 1 and 3 at GREEN)

sk sk sie sk sk ke sk sk sk sk sk sk sk sk sk sk sk stk sk stk sk stk sk sk sk sk sk sk sk sk sk sk stk sk kot sk skok sk skokoskoskokok

move.w #SAASAHSRR1
move.w #$69A5 HSRRO
move.w #$0200,Port C
* Waiting loop of about 8 seconds
move.l #$009FCFFF,d2
ATT9 sub.l #1,d2

bne ATT9
* STEP n°9 Lights n°1 et 3 pass at YELLOW
move.w

move.w
move.w
* Waiting loop of about 3 seconds
move.l
ATT10 sub.l
bne
* STEP n°10 Lights n°5 pass at GREEN

sk sk sk sk sk ke sk sk sk sk sk sk sk sk sk sk sk skl sk stk sk kol sk skokoskoskokskoskokokk

move.w #$9A69,HSRR 1
move.w #$9AA6,HSRRO
move.w #$0300,Port C
* Waiting loop of about 8 seconds
move.l #$009FCFFF,d2
ATTI1 subll #1,d2
bne ATTI1
* ETAPE n°11 Lights n°5 pass at YELLOW
move.w #$9A69,HSRR 1
move.w #$66A6,HSRRO
move.w #$0200,Port_C
* Waiting loop of about 3 seconds
move.l #$004FCFFF,d2
ATTI12 sub.l #1,d2
bne ATTI12
bra Deb BP
* End of main loop, end of main program

* For Lights on port A (CHO at 7)
* For Lights on port B (CHS at 15)
* Pedestrians n°2 at GREEN

* Pedestrians n°2 at RO .

* For L1

port A (CHO at 7)
on port B (CH8 at 15)
ans at RED

* For Lights on port A (CHO at 7)
* For Lights on port B (CHS at 15)
* Pedestrians n°1 pass at GREEN

* For Lights on port A (CHO at 7)
* For Lights on port B (CHS at 15)
* Pedestrians n°1 pass at RED

*loop

sk sk sk sk sk sk stk sk sk sk sk sk sk sk sk skl sk stk sk stk sk sk sk skl sk kot sk kol sk kol sk skok skoskok skokokskoskoRk

end

* End of listing

Experiments on EID210 + "Traffic Lights" module

Page :

11 /33




DS | 4

2.2.3 Flowchart with time delay carried out by Microprocessor built-
in “Timer”.

Start

Interrupt
Program

Initialise
- Configure output ports
- Initialisation Grafcet
- Microprocessor built-in “Timer”

&
<

Start of main loop J

Activate outputs for active Step and initialise time delay variable

)

Wait for time delay end

|

Passing to next Step

Interrupt
Program

Interrupt return

A\ 4

Interrupt return

Experiments on EID210 + "Traffic Lights" module Page: 12 /33
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2.2.4 A68xxx Assembler Program with ‘Timer’ use

3k sk sk sk sk stk sk sk sk sk sk sk sk sk skosk sk skosk sk sk sk sk skoskosk sk ik sk stk sk stk sk skokosk skl sk stk sk skotosk skl sk kol sk skok sk skok sk skokosk skoiok skoskok sk skokoskoskokok skolok skolokskoskokokskok

* EXPERIMENT EID210 + TRAFIC LIGHT *

s sfe ke sk s sk st st sheske sk sk sk sk st st sk sk s sk sk sk stk sk sl sk sk st sk stk sk sk sk stoste stk sl sk sk sk stttk ik sk stttk ko stk skokok sk ik skokokokokok skokokokokokosiokr skokokoskolokskok skkokok

*  Specifications: *
* s sk sie sk sk e sk sk sk stk sk skokoskosk %
* - Scheduled permutations: main lanes, then Crossing n° 4 , then main lanes, then Crossing n° 4, *
*  then secondary lanes, then main lanes, then Crossing n° 3, then secondary lanes, etc. *
* - Pedestrian calls and car presence detection are not controlled *
* - Time delays are carried out with the 68332 Timer *
* *
* FILE NAME: Feu_Carf 3.SRC *
3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskok %

sk sk sk ke s st sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk stk sk stk sk sk sk sk sk stk sk stk sk stk skosiosk sk skosk sk stk sk stk sk stk sk stk skosiok sk kol skoskok sk skokosk skoiokoskokok skokokskokokskskokoskk

* File inclusion specifying the different labels

include 68332.def
* Declaration of the variables *
she sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skok sk skoskoskoskoskoskoskoskskkkok
section var
COUNTER ds.1 1
INDICATOR ds.b 1
* Start of execute program *

s sfe sk sfe e s she s sfe e sfeshe st sfe s sfeshe sk sfesie st stk steste sk steosksieokeokoslokosiolokosk

section code
* INITIALISE

sttt s stttk st skt ook sk

* Configure port A in "Discrete Input Output" mode (DIO)-> code $8

START move.w #$8888,CFSR3 * From (¢
move.w #$8888,CFSR2 * From CH N
move.w #$8888,CFSR1 * From CHAS ) DIO" mode
move.w #$8888,CFSRO * From
* Specify the priorities
move.w #SFFFF,CPR1 * Al
move.w #$FFFF,CPRO * All
* All Lights are at RED
move.w #$9A69,HSRR1 HO at 7)
move.w #$69A6,HSRRO S JLS at 15)
move.w #$0700,DIR_Port C X C in output
move.w #$0200,Port_C "
* Configure the time base
move.l #96.,d0 nterrupt vector n°
move.l #it_btal s the interrupt function address
asl.l #2,d0
add.1 #tab_vect,d0 1alise the vectors table
move.l
move.l
move.l *1000*ImS = 1S
move.b * of end of counting
move.w * 1 interrupt every ms
move.w
sfe sk sie sfe sk e sfe st s sfe sfe sk she sfe sk she sfe sk she she sk she she sk she sfe sk sk sfe sk ke sfe sk e sk o
* MAIN LOOP *
sfe sk sie sfe sfe e sfe sk sk she sfe sk she she sk she she sk she sfe st sk sfe sk sie she sk s ske sk skeske sk skoskeosk
Deb BP

* Authorisation main lanes (Lights 1 and 2 at GREEN)

* ( Start of cycle including crossing n° 4)
e sfe 3 sfe s sfeshe s sfe s sfeshe s sfe sk sfesfe e sfe sk sfesfe s sfe sk siesie st s stttk sfolololoksiolok

move.w #$969A, HSRR 1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)
move.w #$0400,Port_C * Pedestrians 2 at GREEN

* Time delay initialisation of about 12 seconds
move.l #12000,COMPTEUR *12000%ImS = 12S
move.b #$00,INDICATEUR * of end of counting

* Time delay end waiting loop

ATT1 move.b INDICATEUR,D2
cmp.b #01,D2
bne ATTI1

* Light n°1 passes at YELLOW
move.w #$96A6,HSRR 1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port_C * Pedestrians 2 pass at RED

Experiments on EID210 + "Traffic Lights" module
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* Time delay initialisation of about 3 seconds

move.l #3000, COMPTEUR
move.b #$00,INDICATEUR
* Time delay end waiting loop
ATT2 move.b INDICATEUR,D2
cmp.b #01,D2
bne ATT2

* Authorisation crossing n° 4 (Lights 2 and 4 at GREEN)

st st s e ke e sk sk st st sk sk sk sk sk sk sk stk sk sk sk sk sk skoskeosk sk ki skoskokokokokoskok ok

move.w #$96A9,HSRR 1
move.w #$696A,HSRRO
move.w #$0200,Port C
* Time delay initialisation of about 8 seconds
move.l #12000,COMPTEUR
move.b #$00,INDICATEUR
* Time delay end waiting loop
ATT3 move.b INDICATEUR,D2
cmp.b #01,D2
bne ATT3
* Lights 2 and 4 pass at YELLOW
move.w #$99A9,HSRR 1
move.w #$699A,HSRRO
move.w #$0200,Port_C
* Time delay initialisation of about 3 seconds
move.l #3000,COMPTEUR
move.b #$00,INDICATEUR
* Time delay end waiting loop
ATT4 move.b INDICATEUR,D2
cmp.b #01,D2
bne ATT4

* Lights 5 pass at GREEN

sfe sk sie sk sk sie sk sk sk stk sk stk sk skokoskoskokskoskok sk

move.w #$9A69,HSRR1
move.w #$9AA6,HSRRO
move.w #$0300,Port C

* Time delay initialisation of about 8 seconds
move.l #8000,COMPTEUR
move.b #$00,INDICATEUR

* Time delay end waiting loop

ATTS5 move.b INDICATEUR,D2
cmp.b #01,D2

bne
* Lights 5 pass at YELLOW
move.w
move.w
move.w

move.l

move.b
* Time delay end waiting loop
ATT6 move.b

cmp.b

bne

* Authorisation main lanes (Lights 1 and 2 at GREEN)

* ( Cycle start including crossing n°3)
3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokoskoskokoskoskokoskoskoskoskokoskskoksk sk

move.w #$969A, HSRR1
move.w #$69A6,HSRRO
move.w #$0400,Port C

* Time delay initialisation of about 12 seconds
move.l #12000,COMPTEUR
move.b #$00,INDICATEUR

* Time delay end waiting loop

ATT7 move.b INDICATEUR,D2
cmp.b #01,D2
bne ATT7

* Light 2 passes at YELLOW
move.w #$999A HSRR 1
move.w #$69A6,HSRRO
move.w #$0200,Port C

*3000*1mS = 3S
* of end of counting

* For Lights on port A (CHO at 7)
* For Lights on port B (CHS at 15)
* Pedestrians at RED

*8000*1mS = 8S
* of end of counting

* For Lights on port A (CHO at 7)
* For Lights on port B (CHS at 15)
* Pedestrians at RED

*3000*1mS = 3S
* of end of counting

br Lights on port B (CHS at 15)
edestrians 1 pass at RED

*3000*1mS =38
* of end of counting

* For Lights on port A (CHO at 7)
* For Lights on port B (CHS at 15)
* Pedestrians 2 at GREEN

*12000*%1mS = 12S
* of end of counting

* For Lights on port A (CHO at 7)
* For Lights on port B (CHS atl5)
* Pedestrians 2 pass at RED

Experiments on EID210 + "Traffic Lights" module
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* Time delay initialisation of about 3 seconds

move.l #3000,COMPTEUR *3000*ImS = 3S
move.b #$00,INDICATEUR * of end of counting
* Time delay end waiting loop
ATT8 move.b INDICATEUR,D2
cmp.b #01,D2
bne ATTS8

* Authorisation crossing n° 3 (Lights 1 and 3 at GREEN)

st st s s ke s sk sk st sk sk sk s sk sk st sk stk sk sk sk sk skoskosk sk sk sk skokokokokok sk skokokokok

move.w #SAASAHSRR1 * For Lights on port A (CHO at 7)
move.w #$69A5,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port C * Pedestrians at RED

* Time delay initialisation of about 8 seconds
move.l #8000,COMPTEUR *8000*ImS = 8S
move.b #$00,INDICATEUR * of end of counting

* Time delay end waiting loop

ATT9 move.b INDICATEUR,D2
cmp.b #01,D2
bne ATT9

* Lights 1 and 3 pass at YELLOW
move.w #$6A66,HSRR 1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port_C * Pedestrians at RED

* Time delay initialisation of about 3 seconds
move.l #3000,COMPTEUR *3000*ImS =38

move.b #$00,INDICATEUR * of end of counting
* Time delay end waiting loop
ATT10 move.b INDICATEUR,D2
cmp.b #01,D2
bne ATTI10
* Lights 5 pass at GREEN

sttt s s s s ot et s s ettt stk sk sk kol kR oK

move.w #$9A69,HSRR1
move.w #$9AA6,HSRRO
move.w #$0300,Port_C

* Time delay initialisation of about 8 seconds
move.l #8000,COMPTEUR
move.b #$00,INDICATEUR

* Time delay end waiting loop
ATTI11 move.b INDICATEUR,D2

cmp.b #01,D2
bne ATTI1
* Lights 5 pass at YELLOW
move.w #$9A69,HSRR 1 @i chts on port A (CHO at 7)

move.w ights on port B (CHS at 15)
move.w Cdestrians | pass at RED

* Time delay initialisation of about 3
move.l *3000*1mS =38
move.b * of end of counting

* Time delay end waiting loop
ATT12 move.b

cmp.b

bne
* loop

bra Deb_BP
* End of main loop

sk sk sie sk sk sk sk sk sk sk stk sk stk sk skok sk sk kol sk kol sk skokskoskokskk

* End of main program
B T S RO PR PR

sk sk sk sk sk sk sk sk sk sk sk sk sk ik sk stk sk stk sk sk ksl sk skosk sk kot sk kot sk skok skoskokskoskokok

* INTERRUPT FUNCTION *
* linked to the time base *
3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskok sk
it bt subll #$00000001,COMPTEUR
cmp.l #$00000000,COMPTEUR
bne it_ret * Return if it is not equals to 0
move.b #$01,INDICATEUR * End of time delay
move.l #1000, COMPTEUR * Time delay re-initialisation
it ret  rte * Interrupt return

* End of interrupt function
AR R R

* End of Assembler source file
st st s st s s s s st s st s ot s s s s st sk st sk ot s s sk sk st sk st skt sk skskosk ok

end
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TP3 : FULL CYCLE WITH
PEDESTRIANS CALL PROCESSING
AND WITHOUT CAR DETECTION

3.1 Topic

Purpose : Additional capabilities :

Being capable of acquiring inputs forcing sequence jumps.
Being capable of structuring a “Grafcet” micro-program including sequence

Specification : .
The cycle with forks (cf. p

jumps.
X
r pllment) must be broken in case of
pedestrian call occurring
e normal cycle is interrupted in order to
e go to a state where all “cars” Lights
hts at green.

If a call button is pres
allow pedestrians

by micro-controller built-in Timer.

Necessary Equipment :

Micro Computer PC-type, with Windows 95 ® or later,

16/32 bits, 68332 micro-controller mother Board , Ref. : EID 100 000
USB link cable or if not available, RS232 cable, Ref. : EGD 000 003
AC/DC 8V 1 A Power Supply, Ref. : EGD000001,

“Traffic Lights” Board, ref. : EID 002 000,

Allocated time duration : 4 hours

Experiments on EID210 + "Traffic Lights" module Page: 16 /33
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3.2 Elements of solution
3.2.1 Grafcet

2€—
0 __-)1

The table
specifying the = (10s/x0). /AP
determination of ) «— =+ (10s/x0). AP
the binary words ! %> 1
to be loaded onto
the different T Gs/xI)./AP == AP
registers, is ) )
given in Y
ANNEX. -+ Gs/x2
) €K
3 " —¥
--(3S/X3) . /AP (SS/X
| 13
T 8s/x2
| X T
A T (3s/x5) . /AP

= (10s/x6) . AP

2%
12

%> 1

=T~ (3s/x9) . /AP 1 (3s/x9) . AP - 35/x12

w | 13

=T8s/x10

n ] 4T 1

13 P2vert Plvert

L (3s/x11). /AP L (3s/x11) . AP

=12s/x13
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3.2.2 Grafcet programming flowchart

Principle:
To each step is allocated a binary variable, ordered in a global variable, which selected label is:
“Etat_grafcet”.

Bit
for
Etc ... Step
n°l

\) N
Etat_grafce 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

When a step is active, the linked bit is levelled at the logic state ‘1°. Of course, when a step is not
active, it is levelled at‘0’.

Thus, the ‘Etat_grafcet’ variable initialisation is $0001 ( Hexadecimal value).

The main loop of the main program includes a search for the active step, where the ‘Etat_grafcet’
variable bits are successively checked.

When a bit at level 1 is found, this means that the corresponding step is active. A sub-program, where
previous receptivities linked to this active step, are checked.

Start
Interrupt
program

Initialise
- Configure the output ports
- Grafcet initialisation (Etat _grafg

Start of main loop

Call © Step n°0 processing’

Call © Step n°1 processing’

If Step n°2 is active Call © Step n°2 processing’
If Step n°13 is active Call © Step n°13 processing’

End of main loop ?

Experiments on EID210 + "Traffic Lights" module Page: 18 /33
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In a step processing sub-program the previous receptivities are tested.
If any of these checked receptivities is true then the ‘Etat_grafcet’ variable is developed, as well as

the linked values.
Example for the Step 0 processing sub-program:

Step 0 processing
SUB-PROGRAM

Y

If time delay achieved

Y

If pedestrian call

Y

Activate Step n°12 and de-activate
Step n°0. Let Lights F1 & F2 pass at
yellow. Initialise linked time delay (3s)

Activate Step n°1 and de-activate

Pedestrians call acquisition

gt [ ight F1 pass at yellow.

pnex the table of values

ers values for outputs activation

Inputs linked to the pedestrian calls are REGISTERS CONTENT
i A (in hexadecimal)
available on port C : bits of rank 4 and 3 HSRRO | HSRRI Port C
The port C data register is read (label t
‘Port_C') on 16 bits. The port C stg 0 69A6 | 969A 0400
on the 8 most significant bits.
1 69A6 96A6 0200
15 14 13 12 11 10 2 696A 96A9 0200
3 699A 99A9 0200
State State 4 9AAG6 9A69 0300
AP1 AP1
5 66A6 9A69 0300
}7(\)7’hen a key is pressed down, then we read one P or6 | oson 0200
The following operations can be carried out: 7 69A6 | 999A 0200
- Read Port_C (one ‘word’) ; Y VR o
- Carry out a logic AND with $1800
- Compare the result with $1800 9 69A6 | 6A66 0200
- Ifitis not equal, it is because a call
OCCUrred 10 9AA6 9A69 0300
11 66A6 9A69 0300
12 69A6 99A6 0300
13 A9A6 9A69 0500

Experiments on EID210 + "Traffic Lights" module
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3.2.3 A68xxx Assembler Program

3k sk sk sk sk stk sk sk sk sk sk sk sk sk skosk sk skosk sk sk sk sk skoskosk sk ik sk stk sk stk sk skokosk skl sk stk sk skotosk skl sk kol sk skok sk skok sk skokosk skoiok skoskok sk skokoskoskokok skolok skolokskoskokokskok

* EXPERIMENT EID210 + TRAFIC LIGHT *

s sfe ke sk s sk st sk sheske s sk sk sk st sk sk sk sk sk sk sk stk sk sk sk sk st stk sk sk sk sk st st stk ik sk sk stk skl sk sk stttk sk siosk stttk ol skoskoskoskoskolk ik skokoskok sk skosk skokokokokokosk skokokokokoskor sk

Specifications: *

s sk sk sfe sk ske sk sk sk skeokoskoskokskok

- With the taking into account of the Pedestrian calls

- If there is no Pedestrians calls, there is Lights regular schedule: main lanes then, crossing n°4
then, secondary lanes, then, main lanes, then, crossing n°3, then secondary lanes, etc.

- Car presence is not controlled

- The operation is described by a “grafcet”

- Time delays are carried out with the 68332 timer

* ¥ X X X X X ¥

*

* FILE NAME: Feu Carf 5.SRC

ke sk sk sk sk sk sk sk sk ske sk sk sk sk skosk sk kokoskokok

¥ oK X X ¥ X X ¥ X X

3k sfe sk sk sfe sk ske sk sk sk sk sk sie sk sk sk ske sk sk sk sk sk sk sk sk ke sk sk sk sk sk skl sk stk sk sk sk sk sk sk sk sk skl sk sk s sk sk sk sk sk sk sk sk stk sk sk sk sk sk skl sk stk sk stk sk sk kol sk kol sk kol sk skokoskoskokoskoskok

* File inclusion specifying the different labels
include EID210.def

s sk sie sk sk ke sk sk sk ske sk sk sk sk skoske sk stk sk sk sk sk sk ksl sk stk sk skokoskoskokoskoskokskskok

* Declaration of the variables *
3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskok
section var
COMPTEUR ds.1 1
Etat_grafcet ds.w 1
INDICATEUR ds.b 1 * for indication of the time delay end
MEM_AP ds.b 1 * for Pedestrian call MEMory

sttt s s s st et sl stttk st sl stk Rk sk ksl kR oK

* Start of the execute program *
stk ok skosk ok skosk ok skok ook ok okokosk kokoskkoksk ok sk ok sk ok sk okok sk ok

section code
* INITIALISE

sttt e s st etk s st ks sk ok sk

* Configure port A in "Discrete Input Output" mode (DIO)-> code $§

DEBUT move.w #$8888,CFSR3 in "DIO" mode
move.w #$8888,CFSR2 in "DIO" mode
move.w #$8888,CFSR1 in "DIO" mode
move.w #$8888,CFSRO in "DIO" mode

* Specify priorities
move.w #$FFFF,CPR1
move.w #$FFFF,CPRO

* Configure the time base

move.l #96.,d0 ¢ interrupt vector n®
move.l #it_bt,al bt is the interrupt function address

asl.1 #2,d0

add.l itialise the vectors table

move.l
move.l
move.l *8000*ImS = 8S
move.b * of end of counting
move.w * 1 interruption every ms
move.w #$0760,PIG§
* For configuring port C
move.w #$0700,DIR_Port ™ * The 3 Isb bits of port C in output

* Initialisation of the grafcet
3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskok
* Step n° 0, active at the initialisation
move.w #$0001,Etat_grafcet * Step activation memory
* Initialisation of actions linked to step n°0
* Authorisation main lanes (Lights 1 and 2 at green)

move.w #$969A, HSRR1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port port B (CHS at 15)
move.w #$0400,Port_C * Pedestrians 2 at GREEN
move.b #0,MEM_AP * Init MEMory Pedestrians call
she sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokoskoskokoskoskokoskoskoskskskk
* MAIN LOOP *
e sfe 3 sfe e e she s sfe e sfeshe st sfe s sfesfe s sfe s sfesfe sk sfe st sieste sk sfeokosfeoiokoslokosk
Deb_BP
* Reading of the imputs state " Pedestrians call "
move.w Port_C,d0
andi.w #$1800,d0 * For isolating the 2 bits of pedestrians call
cmp.w #$1800,d0
beq Test EO * Go out if no detection button pressure
move.b #1,MEM_AP * Set to 1 of pedestrian call memory

Experiments on EID210 + "Traffic Lights" module
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* Search loop of active Step

Test EO cmp.w  #$0001,Etat_grafcet * Check if Step n°0 is active

bne Test_El

bsr T EO * Towards processing of Step 0
Test E1 cmp.w  #$0002,Etat_grafcet * Check if Step n°1 is active

bne Test_E2

bsr T El * Towards processing of Step 1
Test E2 cmp.w  #$0004,Etat_grafcet * Check if Step n°2 is active

bne Test_E3

bsr T E2 * Towards processing of Step 2
Test E3 cmp.w  #$0008,Etat_grafcet * Check if Step n°3 is active

bne Test_E4

bsr T E3 * Towards processing of Step 3
Test E4 cmp.w  #$0010,Etat_grafcet * Check if Step n°4 is active

bne Test_ES

bsr T E4 * Towards processing of Step 4
Test E5 cmp.w  #$0020,Etat_grafcet * Check if Step n°5 is active

bne Test_E6

bsr T ES * Towards processing of Step 5
Test E6 cmp.w  #$0040,Etat_grafcet * Check if Step n°6 is active

bne Test_E7

bsr T E6 * Towards processing of Step 6
Test E7 cmp.w  #$0080,Etat_grafcet * Check if Step n°7 is active

bne Test_ES8

bsr T E7 * Towards processing of Step 7
Test E8 cmp.w  #$0100,Etat_grafcet * Check if Step n°8 is active

bne Test_E9

bsr T E8 * Towards processing
Test E9 cmp.w  #$0200,Etat_grafcet * Check if Step n°9 }
bne Test E10
bsr T E9 * Towards processing o
Test_ E10 cmp.w  #$0400,Etat_grafcet * Check if Step n°10 jg
bne Test E11

bsr T EI10 * Towards proceg
Test E11 cmp.w  #$0800,Etat_grafcet * Check if Step
bne Test E12
bsr T Ell
Test E12 cmp.w  #$1000,Etat_grafcet
bne Test E13
bsr T E12
Test E13 cmp.w  #$2000,Etat_grafcet
bne Test_Fin
bsr T EI3 S PN o of Step 0
* END of search loop of active step
Test Fin bra Deb BP ning of main loop
* End of main loop
* End of main program

sk sk sk sk sk ke sk sk sk sk sk sk sk sk skoske sk stk sk skok sk skokskosk kol
sk sk sk sk sk ke sk sk sk stk sk stk sk stk sk skokok skokok skokokskok

* STEP PROCESSING SUB- PROGH

sk sk sk sk sk sie sk stk sk sk sk sk sk sk sk sk skosk sk kol sk kokoskokokskokoksk

* Processing of step n°0
e sfe 3 sfe e e she s sfe e sfeshe st sfe s sfesfe sk sfe s sfeste sk st sieste sk sl sfoloksiok sk

T EO move.b  INDICATEUR,D2

*Time delay initialisation of about 3 seconds

cmp.b #01,D2

bne T EO r * Go out if time delay not achieved

cmp.b #0,MEM_AP * To know if pedestrians call

bne T EO 1 * Go out if pedestrians call

*If we get the time delay end without pedestrians call then, go to step 1(Light 1 passes at yellow)

move.w #$96A6,HSRR 1 * For Lights on port A (CHO at 7)

move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)

move.w #$0200,Port_C * Pedestrians 2 pass at RED

* Go to step n°1

move.w #$0002,Etat grafcet * bit of rank 1 go to 1 and others are at 0

move.l #3000,COMPTEUR * Time delay initialisation of about 3 seconds 3000*1mS = 3S

move.b #$00,INDICATEUR * of end of counting

rts * Return to main loop

* We get the end of time delay and pedestrians call -> go to step n°12, Lights 1 and 2 pass at YELLOW

T EO 1 moveb #0,MEM_AP * Reset of pedestrians call memory

move.w #$1000,Etat_grafcet * Bit of rank 12 passes at 1 and others bits stay at 0

move.w #$99A6,HSRR 1 * For Lights on port A (CHO at 7)

move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)

move.w #$0200,Port_C * Pedestrians 2 at RED
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move.l #3000,COMPTEUR * 3000%1mS = 3S
move.b #$00,INDICATEUR * of end of counting
T EO r rts *End of step n°0 processing, back in the main loop.
3 she sk sk sk sk sk sk sk sk she sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskokokokokokokokokoskokoskokoskoskoskokoskoskokosk ok
* Step n°1 processing *
she sfe sfe sfe sfe sk sk she sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokoskoskokoskokokoskokoskoskokok
T El cmp.b #0,MEM_AP * For knowing if pedestrians call
bne T El 1 * Go out if pedestrians call
move.b 1 NDICATEUR,D2 * Check if time delay end
cmp.b #01,D2
bne T El r * Go out if time delay not achieved

* We have got the time delay end without pedestrians call thus, we go to step 2
* Light 4 passes at green

move.w #$96A9,HSRR 1 * For Lights on port A (CHO at 7)
move.w #$696A,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port_C * Pedestrians 2 passes at RED
* Time delay initialisation of about 6 seconds
move.l #6000,COMPTEUR *6000*1mS = 6S
move.b #$00,INDICATEUR * of end of counting
* Go to step n°2
move.w #$0004,Etat_grafcet * bit of rank 2 passes at level 1 and other bits stay at 0
rts Return to main loop

T E1 1 * There is pedestrians call, thus passing at step 12 * Passing at step n®12 , Light 2 passes at yellow
move.b #0,MEM_AP * Reset of pedestrians cg

move.w #$1000,Etat_grafcet * Bit of rank 12 pas d other bits stay at 0
move.w #$99A6,HSRR 1 * For Lights,on po
move.w #$69A6,HSRRO i
move.w #$0200,Port_C
move.l #3000,COMPTEUR * Time d2 . =38
move.b #$00,INDICATEUR * of end of cOW
TElLr rts * End of step n° 1 processing, return to maig

sk >k sie sk sk e sk sk sk sk sk sk sk sk skoske sk stk sk stk sk sk sk sk sk ksl sk skt sk skl sk sk sk sk sk sk sk sk sk sk sk skl sk stk sk skok sk skokkosk o

* Processing of step n°2 *
s sfe 3k sfe e s she s sfe e sfeshe sk sfe s s sfe sk sfesie st stk sfeste sk steoskosieokeokosloksiolokosk

T _E2 move.b INDICATEUR,D2

cmp.b #01,D2

bne TE2r

* Time delay achieved thus, passing at step n° 3

move.w #$0008,Etat_grafcet t level 1 and other bits stay at 0
* Lights 2 and 4 pass at yellow

move.w #$99A9,HSRR 1 s on port A (CHO at 7)

move.w #$699A, HSRRO Phts on port B (CHS at 15)

move.w #$0200,Port_C trians 1 passes at red

move.l #3000,COMPTH e delay initialisation 3000* ImS = 3S

move.b end of counting
TE2r rts to main loop
sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskokoskoskoskoskok ; 5 3 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskok
* Processing of step n°3

st st s sfe ke s sk st s sfe ke s sk st st s sfeske sk sk sk sk skeskeskok sk skoskok

T E3 move.b  INDICATEUR,D

cmp.b #01,D2
bne TE3r * Go out if time delay not achieved
*cmp #$0,MEM_AP * For knowing if there is no pedestrians call
*bne T E3 1 * Go out if pedestrian call
* We have got the time delay end without pedestrians call thus, we go to step 4* Light 5 passes at green
move.w #$0010,Etat_grafcet * bit of rank 4 passes at level 1 and other bits stay at 0
move.w #$9A69,HSRR 1 * For Lights on port A (CHO at 7)
move.w #$9AA6,HSRRO * For Lights on port B (CH8 at 15)
move.w #$0300,Port C * Pedestrian Lights P 1 at green
move.l #8000,COMPTEUR * Time delay initialisation 8000*1mS = 8S
move.b #$00,INDICATEUR * of end of counting
rts *return to main loop
* We have got the time delay end and pedestrian call thus, we go to step n° 13

T E3 1 move.w #$2000,Etat_grafcet * bit of rank 13 passes at level 1 and other bits stay at 0
move.w #$9A69,HSRR 1 * For Lights on port A (CHO a 7)
move.w #$SA9A6,HSRRO * For Lights on port B (CH8 a 15)
move.w #$0500,Port_C * Pedestrian call at green
move.b #0,MEM_AP * Pedestrian call memory reset
move.l #8000,COMPTEUR * Time delay initialisation of about 10000*1mS = 10S
move.b #$00,INDICATEUR * of end of counting

TE3r rts * End of step n°3 processing, return to main loop

st st s sfe ke e sk s s s she ke ke sk sk st s sfe ke e sk st st sk sfeske s sk sk st steshe sk ke sk sk st sk sheske s sk sk st sk sfe sk ke s sk st st st sk sk sk sk st st skeske sk sk sk st steskeskeoske i sk stk skokokokoskokoskok
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* Step n°4 processing *
s sfe sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokoskokokokoskokoskokoskoskokok
T _E4 move.b 1 NDICATEUR,D2
cmp.b #01,D2
bne TE4r * Go out if time delay not achieved
* End of time delay, thus go to step n°5, Lights 5 pass at yellow
move.w #$0020,Etat_grafcet * Bit of rank 5 passes at level 1 and other bits stay at 0
move.w #$9A69,HSRR 1 * For Lights on port A (CHO at 7)
move.w #$A6A6,HSRRO * For Lights on port B (CH8 at 15)
move.w #$0200,Port_C * Pedestrians at red
move.l #3000,COMPTEUR * Time delay initialisation 3000*1mS = 3S
move.b #300,INDICATEUR * of end of counting
TE4r rts * End of step n°4 processing, return to main loop
stk ot sk sk ok sk sk ot sk sk ok sk sk ok sk ot sk sk sk ot sk st sk ot sk st sk stk stk stk stk stk sk stk ok stk ok skokoskstokoskskokoskskokosk stk sk ko ko sk ko ok
* Step n°S processing  *
e sfe sfe she she sfe sk she sfe sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskokoskokokoskokokoskokok
T ES move.b INDICATEUR,D2
cmp.b #01,D2
bne TESTr * Go out if time delay not achieved
cmp #$0,MEM_AP * For knowing if there is pedestrians call
bne T ES 1 * Go out if pedestrian call
* We have got the time delay end without pedestrian call thus, we go to step n° 6 (1 and 2 at green)
move.w #$0040,Etat_grafcet * Bit of rank 6 passes at level 1 and other bits stay at 0
move.w #$969A, HSRR 1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (g
move.w #$0200,Port_C * Pedestrian Lights ai
move.l #10000,COMPTEUR * Time delay,initialig gl = 10S
move.b #$00,INDICATEUR * of end of] i
rts
* We have got the time delay end with pedestrian call thus, we 38
T E5 1 movew #$2000,Etat_grafcet * % Bit of ran pCvel | and other bits stay at 0
move.w #$9A69,HSRR 1 g
move.w #$A9A6,HSRRO
move.w #$0500,Port C 3
move.b #0,MEM_AP L b reset
move.l #12000,COMPTEUR imd Aon 12000*1mS = 12S
move.b #$00,INDICATEUR
TESr rts * End of step n°5 processing, 1
3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ko)) sk sk sk skoskoskoskoskosk
* Step n°6 processing ~ *
e sfe 3 sfe e s she s sfe e sfeshe st sfe s sfeshe sk sfe s sfesfe sk st sieste sk ok sfeoloksiokosk
T_E6 move.b INDICATEUR,D2
cmp.b #01,D2
bne T E6 r it if time delay not achieved

cmp #$0,MEM_AP
bne T E6 1
* We have got the time del.

nowing if there is pedestrians call
Po out if pedestrian call
¥ thus, we go to step 7 (Light 2 passes at yellow)

move.w * Bit of rank 7 passes at level 1 and other bits stay at 0
move.w * For Lights on port A (CHO at 7)
move.w * For Lights on port B (CHS at 15)
move.w * Pedestrian Lights at red
move.l * Time delay initialisation 30000* ImS = 3S
move.b #$00,INDICA * of end of counting
rts
* We have got the time delay end with pedestrian call thus, we go to step 12 (Lights 1 and 2 at yellow)
T E6 1 move.w #$1000,Etat_grafcet * Bit of rank 7 passes at level 1 and other bits stay at 0
move.w #$999A, HSRR1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port_C * Pedestrian Lights at red
move.b #0,MEM_AP * Pedestrian call memory reset
move.l #3000,COMPTEUR * Time delay initialisation 3000* ImS = 3S
move.b #3$00,INDICATEUR * of end of counting
TE6r r1ts * End of step n°6 processing, return to main loop
3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskokokoskokoskoskokoskoskoskoskokoskosksksk sk kk
* Step n°7 processing *
3 sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokokoskokoskoskokoskoskokoskskok
T E7 move.b INDICATEUR,D2
cmp.b #01,D2
bne TE7 r * Go out if time delay not achieved
cmp #$0,MEM_AP * For knowing if there is pedestrians call
bne TE7 1 * Go out if pedestrian call
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* We have got the time delay end without pedestrian call thus, we go to step 8, Lights 1 and 3 pass at green

move.w #$0100,Etat_grafcet * Bit of rank 8 passes at level 1 and other bits stay at 0
move.w #$SAASA HSRRI * For Lights on port A (CHO at 7)
move.w #$69A5,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port_C * Pedestrian Lights at red
move.l #8000,COMPTEUR * Time delay initialisation 8000* ImS = 8S
move.b #$00,INDICATEUR * of end of counting
rts
* We have got one pedestrian call, then we go to step n® 12 (Lights 1 and 2 at yellow)
T E7 1 movew #$1000,Etat_grafcet * Bit of rank 12 passes at level 1 and other bits stay at 0
move.w #$99A6,HSRR 1 * For Lights on port A (CHO a 7)
move.w #$69A6,HSRRO * For Lights on port B (CH8 a 15)
move.w #$0200,Port_C * Pedestrian Lights at red
move.b #0,MEM_AP * Pedestrian call memory reset
move.l #3000,COMPTEUR * Time delay initialisation 3000*1mS = 3S
move.b #$00,INDICATEUR * of end of counting
TE7r rts * End of step n°7 processing, return to main loop

s sk sie sfe sk sie sk sk sk sk sk ke sk sk ke sk sk stk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skesie sk sk sk sk sk sk sk sk sk sk sk stk sk stk sk sk sk sk sk ksl sk skl sk skl sk stk sk sk sk sk sk skokok stokokoskokskok
sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skt sk stk sk skok sk skokoskoskokoskskokok sk

* Step n°8 processing ~ *
s sk sie sk sk sie sk sk sk sk sk sk sk sk sk sk sk skl sk stk sk stk sk stk sk skokoskoskokskok
T E8 move.b INDICATEUR,D2
cmp.b #01,D2
bne T E8 r * Go out if time delay not achieved
* End of time delay, thus, we go to step n°9 , Lights 1 and 3 pass at yellow
move.w #$0200,Etat_grafcet * Bit of rank 9 passes, other bits stay at 0
move.w #$6AA6,HSRR1
move.w #$69A6,HSRRO
move.w #$0200,Port_C .
move.l #3000,COMPTEUR i ¢ | o =38
move.b #$00,INDICATEUR * of end of cO%
T E8r rts * End of step n°8 processing, return to maig

sk >k sie sk sk ke sk sk sk sk sk sk sk sk sk sk sk stk sk stk sk stk sk sk sk sk sk sk sk sk skoske sk sk sk stk sk sk sk sk sk ksl sk stk sk skok sk skokskosk ol
sk sk sie sk sk ke sk sk sk sk sk sk sk sk sk sk sk skl sk stk sk kol sk skokoskoskokskoskokokok

* Step n°9 processing *
she sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskokoskoskokoskoskoskoskskk

T _E9 move.b  INDICATEUR,D2

cmp.b #01,D2

bne TE9r Ot achieved

cmp #$0,MEM_AP is pedestrians call

bne T E9 1 s

* We have got the time delay end without pedeJgl 20 to step n°10, Lights 5 pass at green
move.w #$0400,Etat_grafcet tink 9 and others bits stay at 0

move.w #$9A69,HSRR 1 @i chts on port A (CHO at 7)

move.w #$9AA6,HSRRQ ights on port B (CHS at 15)
move.w edestrians 1 at green

move.l ime delay initialisation 8000* ImS = 8S
move.b * of end of counting

rts

* We have got the time del rian call thus, we go to step 13 (Car Lights at red)

T_E9_1 move.w * Bit of rank 13 passes at level 1 and other bits stay at 0

move.w * For Lights on port A (CHO at 7)
move.w * For Lights on port B (CHS at 5)
move.w #$0500,Port C * Pedestrians Lights at green
move.b #0,MEM_AP * Pedestrian call memory reset
move.l #12000,COMPTEUR * Time delay initialisation 12000*1mS = 12S
move.b #$00,INDICATEUR * of end of counting
TE9r rts * End of step n°9 processing, return to main loop

sk sk sie sk sk sie sk sk sk sk sk sk sk sk sk sk sk sk sk sk ksl sk skoske sk sk ik sk skt sk skl sk ki sk sk sk sk sk ki sk sk sk stk sk sk ksl sk skt sk stk sk kot sk sk kol skokok sk kol sk skokosk sk kot sk kol sk ko sk skok skokokoskoskokok sk
sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skl sk stk sk kol sk skokoskoskokskoskokokk

* Step n°10 processing ~ *
3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokoskoskokoskoskokoskoskokoskskk

T E10  moveb INDICATEUR,D2

cmp.b #01,D2
bne T E10 r * Go out if time delay not achieved
* End of time delay, thus we go to step n°11 , Lights n°5 pass at yellow
move.w #$0800,Etat_grafcet * Bit of rank 11 passes at level 1 and other bits stay at 0
move.w #$9A69,HSRR 1 * For Lights on port A (CHO a 7)
move.w #$SA6A6,HSRRO * For Lights on port B (CH8 a 15)
move.w #$0200,Port_C * Pedestrians Lights at red
move.l #3000,COMPTEUR * Time delay initialisation 3000* ImS = 3S
move.b #$00,INDICATEUR * of end of counting
T EI0 r rts * End of step n°10 processing, return to main loop
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st st s s ot ks sk s ot st Rk sk sl kR R sk R skl R R R oK

* Step n°11 processing  *
ke sfe 3 sfe e s ke o sfe sk sfe ke s she sk sfeske e sfe sk sfeske sk sk stk sk sk stk koskok sk
T EIl  move.b INDICATEUR,D2
cmp.b #01,D2
bne T Ell_r * Go out if time delay not achieved
cmp #$0,MEM_AP * For knowing if pedestrians call
bne T E11 1 * Go out if pedestrians call
* We have got the time delay end without pedestrian call thus, we go to step 0 (1 et 2 at green)
move.w #$0001,Etat_grafcet * Bit of rank 0 passes at level 1 and other bits stay at 0
move.w #$969A, HSRR1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port_C * Pedestrians Lights at red
move.l #10000,COMPTEUR * Time delay initialisation 10000* ImS = 10S
move.b #$00,INDICATEUR * of end of counting
rts
* We have got the time delay end with pedestrian call thus, we go to step 13
T El1_1 move.w #$2000,Etat_grafcet * Bit of rank 0 passes at level 1 and other bits stay at 0
move.w #$9A69,HSRR 1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)
move.w #$0500,Port C * Pedestrians Lights at green
move.b #0,MEM_AP * Pedestrian call memory reset
move.l #10000,COMPTEUR * Time delay initialisation 10000* ImS = 10S
move.b #$00,INDICATEUR * of end of counting
T Ell r rts * End of step n°10 processing, return to main loop

ok ko Rk R KK RS RSk Rk

* Step n°12 processing  *
she sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokoskoskoskoskoskosksksk ok

T E12  moveb INDICATEUR,D2

cmp.b #01,D2
bne T EI2 r * Go out if t1
* We have got the time delay end without pedestrian call thus, wg ights at red)
move.w #$2000,Etat_grafcet * Bit o 1 and other bits stay at 0
move.w #$9A69,HSRR 1 |
move.w #$SA9A6,HSRRO ¢ H8 a 15)
move.w #$0500,Port C 0 x
move.l #10000,COMPTEUR g \ ion 10000*ImS = 10S
move.b #$00,INDICATEUR [
T EI2 r rts * End of step n°12 processing

sk sk sie sk sk sie sk sk sk sk sk sk sk sk sk sk sk skl sk stk sk kol sk skokoskoskokskoskokskk

* Step n°13 processing*
s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokoskoskokoskoskokoskoskokoskkk

T _EI3 move.b  INDICATEUR,D2

cmp.b #01,D2

bne T EI3 r out if time delay achieved

* We have got the time delay gad wit] us, we go to step 0 (1 et 2 at green)

move.w Bit of rank 13 passes at level 1 and other bits stay at 0

move.w * For Lights on port A (CHO at 7)
move.w * For Lights on port B (CHS at 15)
move.w * Pedestrians Lights at red
move.l * Time delay initialisation 8000* ImS = 8S
move.b * of end of counting

T E13 rrts essing, return to main loop

sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokoskoskok sk skoskoskoskoskok P ok ok sk ok ok

* INTERRUPT FUNCTION *

* linked to the time base *

3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk sk skoskokoskokoskoskoskoskoskokoskskksk ok

it bt sub.l #$00000001,COMPTEUR
cmp.l #$00000000,COMPTEUR
bne it_ret * Return if not equal to 0
move.b  #$01,INDICATEUR * End of time delay
move.l #$5000,COMPTEUR * Time delay re-initialisation

it_ret rte * Interrupt return

* End of interrupt function
FRR R AR

* End of Assembler source file
3 sk sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoske sk skeoske ke sk skeoskoske skoskoske koo sk

end
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TP 4

: CYCLE TAKING INTO

ACCOUNT PEDESTRIAN CALL
WITHOUT CAR DETECTION

4.1 Topic

Being capable of carry out a “grafcet” program presenting many OR-type divergences and et

Purpose : | Additional abilities:
Being capable of representing by a “grafcet” flowchart complex specifications.
convergences.
Specifications:

In a current use, only both main lanes are au
also (P2 at green).
Cars turning right must respect pedestrians priQa

2 at green), pedestrian lanes n°2

This state only changes when a car is detec
or on the fork lanes (sensor D1on lane n° 3

econdary lanes (sensor D3 on lanes n°5)
 on lane n°4).

From the current use, as described prg A detection on one (or many) of the 3 sensors

D1, D2, D3.

The following hierarchy will be ig
P(D3) > P(D2) > J]

during 3 Sec. and b fite is on again (duration of this state: 10 Sec. at least).
=>» 2-Ifacarg s not activated), Light F1 passes at yellow then, after 3 Sec.,
passes at r passes at green. This state goes on 8 Sec. before Light F4 passes

passes at red in the same than F3 passes at green. This state goes on 8 Sec. before Light F3 passes
at yellow during 3 Sec. and before the initial state is on again (duration of this state: 10 Sec. at
least).

= From the state while Lights F5 are at yellow since 3Sec., if a car activate D2, we meet up with the
2" condition as described before-.

=> From the state while Lights F5 are at yellow since 3Sec., if a car activate D2 (while D1 is not
activated, then, we meet up with the 3" condition as described before.
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4.2 Elements of solution
4.2.1 “Grafcet” flowchart

v
2 «—
0 —_— 1
=T~ (10s/x0) .D3 L (10s/x0). D2./D3 = (10s/x0). D1./D2./D3
26X
1 e
4 %} 7 —_—
F - 3s/xl 1 1
3s/x4 T 3s/x7
5
2 R
-—p  8S/X2

] AT

= (83/%3)./D1./D2 o (8s/x3). D2

./D2

8s/x8 + /D1

o | * 3
—> |

3s/x6 T 3s/x9
Values of registers for ou Ste
X . p REGISTERS CONTENTS
See in Annex the binary valud T Ne (In hexadecimal)
HSRRO HSRR1 Port C

Acquisition of the car detection sensors states 0 6946 | 969A 0400
Inputs linked to car detection sensors are available on

. 1 69A6 99A6 0200
port C :
- bits of rank 5 for sensor labelled D1 ) 9AA6 | 9A69 0300
- bits of rank 6 for sensor labelled D2
- bits of rank 7 for sensor labelled D3 3 66A6 | 9A69 0300

: : . ,

The data register of port C is read (label ‘Port_C') on . ons | osnc 0200

16 bits. The states of port C being on the 8 most
significant bits. 5 696A | 96A9 0200
When a car is detected then, we read a ‘0’ level.

The following actions can be carried out : ° R .
- Read Port_C (one ‘word’) 7 69A6 | 999A 0200
- Carry out a logic AND with $E000
- Compare the result with $E000 § 69A3 | AASA 0200
- If'there is not equality, it is because a car is 0 60a6 | 6Asa 0200
detected.
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4.2.2 A68xxx Assembler Program

sk sk sk sk sk stk sk stk sk sk sk sk sk skosk sk skosk sk stk sk stk sk sk ik sk stk sk stk sk stk sk sk skokok sk kol sk skokoskoskokokoskokokskokokskokok

* EXPERIMENT EID210 + TRAFIC LIGHTS *

e sfe ke sk sk sk st st sk sk sk sk sk sk st st sk sk sk sk sk sk stk sk sk sk sk sk stk sk sk sk sk steskeskok kst stttk sk sk sk skoskokosk skok skokokokokoskokskokokok

Specifications:
s sk sie sk sk e sk sk sk stk sk skokoskosk
- With car presence detection
- Car presence is not controlled
- The operation is described by a “grafcet”
- Time delays are carried out with the 68332 timer

* X ¥ ¥ X ¥

*

* FILE NAME: Feu Carf 4.SRC

sk st sk sk sk sk sk sk sk ske sk sk sk sk skosk sk skokoskokok

FOR XK X X X X X ¥

sk sk sk ke s stk sk sk sk sk sk sk sk sk skosk sk skosk sk stk sk stk sk sk sk sk sk stk sk stk sk stk sk sk skl sk kol sk skokoskoskokok skokokskokokskokok

* File inclusion specifying the different labels
include 68332.def

sttt s s s ot ek stttk sl sl stk ks sk sl ok R Rk ok

* Declaration of variables *

sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skok sk skoskoskoskoskoskoskoskskokkok
section var

COMPTEUR ds.1 1

Etat_grafcet ds.w 1

INDICATEUR ds.b 1

s sk sie sk sk ke sk sk ke sk sk sk sk sk sk sk sk sk sk sk ksl sk skl sk kol sk skokoskoskokskok

* Start of execute program *
sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk skoskoskoskoskoskoskoskoskoskoskskskskskskskk
section code
* INITIALISE
skt stk ok seskofok ook ok okokoskfok ok ok ok
* Configure port A in "Discrete Input Output" mode (DIO)-> code $8
DEBUT move.w #$8888,CFSR3 * From 0" mode

move.w #$8888,CFSR2 PIO" mode
move.w #$8888,CFSR1 1 1h "DIO" mode
move.w #$8888,CFSRO 15 in "DIO" mode
* Specify priorities
move.w #SFFFF,CPR1 priority
move.w #$FFFF,CPRO
* Configure the time base
move.l #96.,d0 °
move.l #it_bt,al e interrupt function address
asl.l #2,d0
add.1 #tab_vect,d0 ¢ the vectors table
move.l d0,a0
move.l al,(a0) S
move.l 000*1mS = 1S

move.b of end of counting
move.w * 1 interrupt every 1 msec.
move.w

* Initialisation of the “grafcet”

s sfe 3 sfe e sfeshe s sfe s sfesie s sfe sk sfeste sfesfeosiesiesieofoiok soleoiok

* Step n° 0 active at the initialisation
move.w #$0001,Etat g™

* Initialisation of actions linked to step n°0

* Authorisation main lanes (Lanes n°1 and 2 at green)

* Steps activation memory

move.w #$969A,HSRR1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)
move.w #$0400,Port_C * Pedestrians n°2 at GREEN

* Configure in outputs the 3 bits of port QS where the diodes are connected
* For the display of the “grafcet” activation

move.w #$0070,PQSCTR * 3 outputs on LED
move.w #$0070,d3 * For displaying the Step 0 n°
e sfe 3 sfe e e she s sfe e sfeshe st sfe s sfeshe sk sfe s sfeste sk st sieste sk sk sfolokosiokosk
* MAIN LOOP
sk sk st sk sk st sk sk st sk sk st sk sk stk sk stk sk stk sk stk stk stk stk sk ok
Deb_BP
* Reading of inputs state
move.w Port_C,d0
and.w #$E000,d0 * For isolating the bits of car detection
eor.w #$E000,d0 * For having levels 1 if car detection
* Active step search loop
Test EO  cmp.w #$0001,Etat_grafcet * Check if Step n°0 is active
bne Test E1
bsr T EO * Towards Step n°0 processing
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Test E1 cmp.w #$0002,Etat grafcet * Check if Step n°l is active

bne Test E2

bsr T El * Towards Step n° 1 processing
Test E2  cmp.w #$0004,Etat grafcet * Check if Step n°2 is active

bne Test E3

bsr T E2 * Towards Step n° 2 processing
Test E3  cmp.w #$0008,Etat _grafcet * Check if Step n°3 is active

bne Test_E4

bsr T E3 * Towards Step n° 3 processing
Test E4 cmp.w #$0010,Etat _grafcet * Check if Step n°4 is active

bne Test_ES

bsr T E4 * Towards Step n° 4 processing
Test ES cmp.w #$0020,Etat grafcet * Check if Step n°5 is active

bne Test E6

bsr T ES * Towards Step n° 5 processing
Test E6 cmp.w #$0040,Etat_grafcet * Check if Step n°6 is active

bne Test E7

bsr T E6 * Towards Step n° 6 processing
Test E7 cmp.w #$0080,Etat grafcet * Check if Step n°7 is active

bne Test E8

bsr T E7 * Towards Step n° 7 processing
Test_ E8 cmp.w #$0100,Etat_grafcet * Check if Step n°8 is active

bne Test_E9

bsr T E8
Test E9 cmp.w #$0200,Etat_grafcet * Check if St

bne Visu EG

bsr T E9

* Display of “GRAFCET” State on port "QS" (LEDs D12, D11, D10 of Centr.
Visu EG move.w d3,PORTQS * Load on port QS
bra Deb BP

End of main loop
sfe sk e she sk e sfe st sk she she sk she sfe sk she she sk sfe she sheshe sfe st sk sk sk st sk sk sieske sk kst skokokosk

*

* End of main program

sk sk sie sk sk ke sk sk sk ske sk sk sk sk skoske sk stk sk stk sk skeokosk sk kol sk skokoskoskokskoskokskskok
SRR R R R KR R KR R KR
* STEP PROCESSING SUB PROGRAM *

sk sk sie sk sk sk sk sk sk sk sk sk sk sk stk sk sk sk sk sk sk sk sk stk sk stk sk stk sk sk kol skokok sk skokskokokskoskok

* Step n°0 processing *
sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskoskok
T EO move.b INDICATEUR,D2
cmp.b #01,D2
bne T EO 3 out if the time delay is not achieved

cmp #$2000,40
bne T EO 1

* We get the combination

and D1 are not available

move.w * For Lights on port A (CHO at 7)
move.w * For Lights on port B (CHS at 15)
move.w A * Pedestrian n°2 passes at RED
* Time delay initialisation of abou s
move.l #3000,COMPTE™® * 3000*1mS = 3S
move.b #$00,INDICATEUR * of end of counting
* Passing to Step n°7
move.w #$0080,Etat _grafcet * Bit of rank 7 passes at level 1 and bit 0 at level 0
move.w #$0000,d3 * For the display of Step n°7
* Return to main loop
rts
T EO I and #$C000,d0 * Mask of input D1
cmp #$4000,d0 * D2 has priority on D1
bne T EO 2 * Go out if /D3 and D2 are not available

* We get the combination /D3 and D2
* Passing at Step °4 , Light n°1 passes at yellow

move.w #$0010,Etat grafcet * Bit of rank 4 passes at level 1 and bit 0 at level 0
move.w #$0030,d3 * For the display of Step n°4

move.w #$96A6,HSRR 1 * For Lights on port A (CHO at 7)

move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)

move.w #$0200,Port C * Pedestrian n°2 passes at RED

* Time delay initialisation of about 3 seconds

move.l #3000,COMPTEUR *3000*1mS = 3S

move.b #$00,INDICATEUR * of end of counting

* Return to main loop

rts
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T EO 2 and #$8000,d0 * Masking of input D2 (D1 already masked)
cmp #$8000,d0 * D3 has priority on D2 and on D1
bne T EO 3 * Go out if D3 not available
*OnaD3
* Passing at Step n°1, Lights n°1 and n° 2 pass at yellow
move.w #$0002,Etat_grafcet * Bit of rank 1 passes at level 1 and bit 0 at level 0
move.w #$0060,d3 * Display of Step n°1
move.w #$99A6,HSRR 1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port_C * Pedestrian n°2 passes at RED
* Time delay initialisation of about 3 seconds
move.l #3000,COMPTEUR * 3000*1mS = 3S
move.b #$00,INDICATEUR * of end of counting
* Return to main loop
T EO 3 rts *End of Step n°0 processing, return to main loop
stk ok sk sk ot sk sk ot sk sk ot sk sk ok sk ot sk ok sk sk ot sk st sk st sk sk ot sk stk stk stk sk stk stk sk stk ok stk sk stokosk stk oskskoksk stk sk skokoskskokosk ko ko ok
* Step n° 1 processing *
e sfe sk she sk sk sk sk sk sk sk sk sk ske sk sk sk sk sk sk sk skeoskokoskokokokokokoskokoskoskokok
T El move.b INDICATEUR,D2
cmp.b #01,D2
bne TEl1 * Go out if the time delay is not achieved
*Time delay is achieved thus, passing at Step n°2
move.w #$0004,Etat grafcet * Bit of rank 2 passes at level 1 and bit 1 at level 0
move.w #$0050,d3 * Display of Step n°2
* Lights n°5 pass at green
move.w #$9A69,HSRR 1 * For Lights
move.w #$9AA6,HSRRO
move.w #$0300,Port_C
* Time delay initialisation of about 6 seconds
move.l #6000,COMPTEUR
move.b #$00,INDICATEUR * of end o,
TEL 1 rts * End of Step n°1 processing, return to 1yg

****é;****************************************************

* Step n°2 processing ¥

3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskok

T E2 move.b INDICATEUR,D2
cmp.b #01,D2
bne T E2 1 is not achieved
* Time delay is achieved thus, passing at Step n
move.w #$0008,Etat_grafcet passes at level 1 and bit 2 at level 0
move.w #$0040,d3 Step n°3
* Lights n°5 pass at yellow
move.w #$9A69,HSRR 1 @i chts on port A (CHO at 7)
move.w 3 ights on port B (CHS at 15)
move.w a Cdestrian n°1 passes at RED
* Time delay initialisation g
move.l i =3S
move.b Pof counting

TE21 rts essing, return to main loop

sk sk sie sk sk e sk sk sk sk sk sk sk sk skt sk stk sk stk sk skokoskoskokokskokok sk 3k sk sk sk sk sk sk sk sk stk sk stk sk skeoskosk skeokok sk kol skokokskoskokskskok

* Step n°3 processing  *

st st s sfeshe s s s st st shesfe ke s sk sk st s sfeske ke s sk st st stk sk sk skoskoskokokok

T E3 move.b INDICATEUR,D®
cmp.b #01,D2
bne TE33 * Go out if the time delay is not achieved
and #$6000,d0 * Masking of D3
cmp #$2000,d0
bne T E3 1 * Go out if /D2 and D1 not available
*If D1 and /D2 are available thus, go to Step n°8 , Lights n°1 and n°3 pass at green
move.w #$0100,Etat_grafcet * Bit of rank 8 passes at level 1 and bit 3 at level 0
move.w #SAASA,HSRR1 * For Lights on port A (CHO at 7)
move.w #$69A5,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port C * Pedestrians at red
* Time delay initialisation of about 6 seconds
move.l #6000,COMPTEUR *6000*1mS = 6S
move.b #$00,INDICATEUR * of end of counting
rts * return to main loop
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TE3 1 and #$4000,d0 * Masking of input D1
cmp #$4000,d0
bne T_E3_2 * Go out if D2 not available
* D2 is available thus, we go to Step n°5, Lights n°2 and n°4 pass at green
move.w #$0020,Etat_grafcet * Bit of rank 5 passes at level 1 and bit 3 at level 0
move.w #$0020,d3 * Display of Step n°5
move.w #$96A9,HSRR1 * For Lights on port A (CHO at 7)
move.w #$696A,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port C * Pedestrians at red
* Time delay initialisation of about 6 seconds
move.l #6000,COMPTEUR *6000*1mS = 6S
move.b #300,INDICATEUR * of end of counting
rts *return to main loop

T E3 2 * Both D1 and D2 are not available thus, return to Step n°0, Lights n°1 and 2 pass at green
move.w #$0001,Etat grafcet * Bit of rank 0 passes at level 1 and bit 3 at level 0
move.w #$0070,d3 * Display of Step n°0
move.w #$969A, HSRR1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)
move.w #$0400,Port_C * Pedestrians n°2 at GREEN
* Time delay initialisation of about 12 seconds
move.l #12000,COMPTEUR * 12000*1mS = 12S
move.b #$00,INDICATEUR * of end of counting

T E3 3 rts * End of Step n°3 processing, return to main loop

sfe sk sie sk sk ke sk sk sk sk sk sk sk sk sk ske sk stk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sie sk sk sk sk sk sk sk sk stk sk stk sk skt sk sk sk sk sk ksl sk skt sk skl sk stk sk sk sk sk sk kokosk stokok skokskok

* Step n°4 processing *
sfe sk e she s e sfe st sk sfe she sk she she sk ske sk skeshe sk sieske sk stk sk skl skl skokoskoskok
T _E4 move.b INDICATEUR,D2
cmp.b #01,D2
bne T E4 2 * Go out4
* End of time delay, thus passing at Step n°5, Lights n°2 and 4 p% y
move.w #$0020,Etat_grafcet - and bit 4 at level 0
move.w #$0020,d3
move.w #$96A9,HSRR 1 “ 4
move.w #$696A,HSRRO ‘ B at 15)
move.w #$0200,Port_C
* Time delay initialisation of about 6 seconds
move.l #6000,COMPTEUR
move.b #$00,INDICATEUR
T E4 2 rts * End of Step n°4 processing

sk sk sie sk sk ke sk sk sk sk sk sk sk sk skeske sk stk sk stk sk stk sk sk skosk sk skl sk skt sk skok sk skok skoskokoskoskokok Pic 3k sk ok sk sk sk stoksk sk

* Step n°S processing *

sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskokoskoskoskoskoskoskok

T_ES5 move.b INDICATEUR,D2
cmp.b #01,D2

beq T ES5 2 N@out if time delay is achieved

T E5 1 and put D2 is selected
cmp
bne TE * Go out if D2 is not back to level 0
* End of time delay OR D °6 , Light n°4 passes at yellow

T E5 2 move.w * Bit of rank 6 passes at level 1 and bit 5 at level 0
move.w * Display of Step n°6
move.w * For Lights on port A (CHO at 7)
move.w s * For Lights on port B (CHS at 15)
move.w #$0200,Port C * Pedestrians at red
* Time delay initialisation of about 6 seconds
move.l #003000,COMPTEUR *3000%ImS =38
move.b #$00,INDICATEUR * of end of counting

T E5 3 rts * End of Step n°5 processing, return to main loop

e sfe 3 sfe e e she s sfe s sfeshe 3 sfe sk sfeshe s she sk sfeshe s sfe sk sfeshe s sfe sk sfesie s she sk sfe e s she sk sfe s sfeshe sk sfe s sfeshe sk sfe e sfeshe sk sfe s sfeste st sfe sk sfeste st sfesiesieste st sieoiosteoiokolok solokok

* Step n°6 processing ~ *

sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskoskok

T_E6 move.b INDICATEUR,D2
cmp.b #01,D2
bne T E6 1 * Go out if time delay is not achieved
* Return to Step 0, Lights n° 1 and 2 pass at green
move.w #$0001,Etat _grafcet * Bit of rank 0 passes at level 1 and bit 3 at level 0
move.w #$0070,d3 * Display of Step n°0
move.w #$969A, HSRR1 * For Lights on port A (CHO at 7)
move.w #$69A6,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port C * Pedestrians n°2 at green
* Time delay initialisation of about 10 seconds
move.l #10000,COMPTEUR * 10000*1mS = 10S
move.b #$04,INDICATEUR * of end of counting

T E6 1 rts End of Step n°6 processing, return to main loop

sl e s ke s e s ke ke s s ke s s ke s kel e s e e s s e s s ke s kel e s s e s s e s s e ks sk e s s s e s s ks sk e
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* Step n°7 processing *
stk ok skok ok ok koskok sokok kokok kokokkokosk ok ko sk ok skokokskokok
T E7 move.b INDICATEUR,D2
cmp.b #01,D2
bne TE7 1 * Go out if time delay is not achieved
* Passing at Step n° 8, Lights n°1 and 3 pass at green
move.w #$0100,Etat_grafcet * Bit of rank 08 passes at level 1 and bit 7 at level 0
move.w #$0070,d3 * Display of Step n°0 (instead of 8)
move.w #SAASAHSRR1 * For Lights on port A (CHO at 7)
move.w #$69A5,HSRRO * For Lights on port B (CHS at 15)
move.w #$0200,Port_C * Pedestrians at RED
* Time delay initialisation of about 6 seconds
move.l #6000,COMPTEUR * 8000*1mS = 6S
move.b #$00,INDICATEUR * of end of counting
T E7 1 rts * End of Step n°7 processing, return to main loop
3f sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskokoskokoskoskoskok
* Step n°8 processing ~ *
e sfe sfe she sfe sfe she sk sfe sk sk sk sk sk sk sk sk sk sk sk sk skoskokokokokoskokoskokokokoskokok ok
T _E8 move.b INDICATEUR,D2
cmp.b #01,D2
bne T E8 1 * Go out if time delay is not achieved
bra T E5 2
T E8 1 and #$2000,d0 * Input D1 is selected
cmp #$0000,d0
bne T E8 3
* End of time delay OR D3=0, thus passing at Step n°9 , Light n°3,
T E8 2 move.w #$0200,Etat_grafcet 8 atlevel 0
move.w #$0070,d3
move.w #$6AS5A HSRR1
move.w #$69A6,HSRRO
move.w #$0200,Port C
Time delay initialisation of about 3 seconds
move.l #3000,COMPTEUR
move.b #$00,INDICATEUR
T E8 3 rts * End of Step n°7 processing, re

st st s sfe ke sk sk st s s ke sk sk st st s sfe sk sk sk sk st st sfe sk ke sk sk st sk sfeske sk sk sk st st sk sk sk sk sk sk skeskeoskokoskosk skok

* Step n°9 processing ~ *

sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskoskok

T_E9 move.b INDICATEUR,D2
cmp.b #01,D2
bne T E9 1 f time delay is not achieved
* Return to Step n°0, Lights n°1 and 2
move.w #$0001,Etat _gr: of rank 1 passes at level 1 and bit 3 at level 0
move.w isplay of Step n°0
move.w or Lights on port A (CHO at 7)
move.w * For Lights on port B (CHS at 15)
move.w * Pedestrians n°2 at green
* Time delay initialisation §
move.l A 10000*1mS = 10S
move.b  #$04,INDICATEUR g bunting

T E9 I rts * End of Step tssing, return to main loop

sk sk sie sk sk sk sk sk sk sk sk skoske sk stk sk stk sk stk sk sk kol sk kol sk skokoskoskokoskoskokokk sk sk sk sk sk sk sk sk stk sk sk sk sk sk sk sk sk skoske sk stk sk skok sk skokokoskokokskokokskskok

sk sk sie sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skl sk kol sk sk kol sk kol sk kot sk skok skoskokskoskokok

* INTERRUPT FUNCTION *
* linked to the time base *
sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskeoskokoskoskokoskokokoskoskoskskskk
it bt sub.l #$00000001,COMPTEUR
cmp.1 #$00000000,COMPTEUR
bne it_ret * Return if it is not equal to 0
move.b #$01,INDICATEUR * End of time delay
*move.l #1000, COMPTEUR * Re-initialisation
it ret  rte * Interrupt return

* End of interrupt function
3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskoskoskoskoskok

* End of Assembler source file
et ottt ot s ot sl ks ok otk R sk R sk sk

end
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