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INSTALLATION OF THE EQUIPMENT

-> Connect the EID 210 000 board to the devel opment PC with Assembler language (provided
together with the equipment and beforehand installed in accordance with the technical manual), in
using the USB cable or if unavailable, the RS232 seria cable.

-> Plug the Power Supply onto the EID 210 000 Board , (from 7 to12 V AC or DC),

-> Connect the EID 001 000 Inputs Outputs Simulator to the EID 210 000( CPU Board).

-> Press down the EID 210 000 Board On/Off pushbutton, the red light must go on.

YDV PS, EGD 00001 Power Supply A/C 8V 1A
8V AC /

EID 210000 : Target Board

Development Pc with installed
Editor Assembled Program pack

/
(-

=\

EGD 000003 : DBOF/F Serial
RS232 cable
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EXPERIMENT N° 1- SEQUENTIAL SHIFT
DEVICEWITH LEDSONTO PORT A

1.1 Topic

Object : Being capable of configuring one port into Output and activating these Outputs
(This port is one element of the micro-controller « TPU »).

Being capable of analysing imposed specifications and writing a program for
complying with it.

Being capable of carrying out a program time delay, then using the Micro-
controller "TIMER" function.

Specifi cations [ [ ' . ut in using the 8 L eds connected onto port A of

Necessary Equipment :

PC Micro-Computer using Windows ® 95 or latter,

68332 Micro-Controller 16/32 bits Mother Board, Ref. : EID 100 000
USB link cable or if unavailable, RS232 cable, Ref. : EGD 000 003
AC/AC 8V Power Supply, 1 A, Ref. : EGD000001,

Input / Output Simulator, Ref. : EID001000

Duration : 4 hours
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1.2 2 Elements of solution

1.2.1 Outputs activation

Configure the port bits onto Output:

Following the Simulator Board layout as given in ANNEX, the LEDs are connected onto port A of the
EID210 Processor Board.

Port A is connected onto Outputs from CHANNELO (TPUO) <->PAO to CHANNEL7 (TPU7) <->
PA7 of the Micro-controller.

The operating mode of a micro-controller TPU lineis determined in loading a4 bits codeinto a
register dedicated to this purpose (Registers CFSRi with i=0,1,2,3 on 16 bits, as specified on file to be
included "EID210.def"), following the next correspondence:

Bit of CFSR2 15 14 13 12 11 10 9 8 |7 6 5 a4 3 2 1 0
TPU Link 7 6 5 4

(N° CHANNEL)

Bit Port B 7 6 5 4

Bit of CFSR3 15 14 13 12 11 10 9 8 4 3 2 1 0
TPU Link 3 0

(N° CHANNEL)

Bit Port B 3 0

In this case, the requested operating mode is asimple O8
In the 68332 Micro-controller Technical Data Handboo

movew  #$8888,CFSR2
move.w

nary binomial "0 1" must be set into the
h addressis specified into the definition file
paiue "1 0 " must be set to the same binomial.

corresponding location of r
EID210.def). For setting to

Led N° D2 D3 D4 D5 D6 D7 D8
Bit N° into port A 6 5 4 3 2 1 0
TPU "CHANNEL" N° 6 5 4 3 2 1 0

Bitsof register HSSR1 14113 12 | 11109 8|7 6|5 4|3 2|10

+5v

For switching aLed on, alogic state ‘0’ must be written
into the bit of the corresponding port Port A Output
(Asindicated on next digit)

State ‘O’ generates current
into the LED

Example:

If we want Led D8 switching on, and the others off, register HSSR1 must be loaded by the value :
N° of theconcerneddiode : DO D2| D3 D4| D5 D6| D7 | D8
Vaue Output port : 1 1|11 1({1 1| 1|0
Vaueinto register HSRR1 : 01 01(01 O01] 01 O1) 01|10 = $5556
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For carrying out the light shift device following the sequence requested by specifications, the
following sequence must be written into register HSSR1.:

N° Leds D1 D2 D3 D4 D5 D6 D7 D8

Logic states 1 1 1 1 1 1 1 0

Value register HSSR1 01 01 01 01 01 01 01 10 -> $5556
Logic states 1 1 1 1 1 1 0 1

Value register HSSR1 01 01 01 01 01 01 10 01 -> $5559
Logic states 1 1 1 1 1 0 1 1

Value register HSSR1 01 01 01 01 01 10 01 01 -> $5565
Logic states 1 1 1 1 0 1 1 1

Value register HSSR1 01 01 01 01 10 01 01 01 -> $5595
Logic states 1 1 1 0 1 1 1 1

Vaue register HSSR1 01 01 01 10 01 01 01 01 -> $5655
Logic states 1 1 0 1 1 1 1 1

Vaue register HSSR1 01 01 10 01 01 01 01 01 -> $5955
Logic states 1 0 1 1 1 1 1 1

Value register HSSR1 01 10 01 01 01 01 01 01 -> $6555
Logic states 0 1 1 1 1 1 1 1

Value register HSSR1 10 01 01 01 01 01 01 01 -> $9555

Carrying out of programmabletime delay:

A programmable time delay is carried out by initr'® Ple at adetermined value and
decrementing this value till it becomes equal to z yentation |oop operation duration,
carried out "n" times ( n = initia value of the ' Ates the required lapse of time. On the
program thereafter, the variableisincluded inf

; Wait for about 1 Sec. y i
: Initialise time delay variable I

Initialise

Start of main loop

P2
<

Y

- . Decrement time delay variable ;
1
| | v |
Call time delay sub-program ! If variable not equal t@— !

1 LI <P

Passto next Led
Return from
Sub-program
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1.2.3 Programin A68xxx Assembler with time delay |loop

Khkkkkkkkkhkhhhhhhhkhhhkkhhhhhhhkhkhhkhkkhhhkkkhhhkhhkkkhhhkkkhkhkkkkkkkk*x

* EXPERIMENTS ON EID210 BOARD WITH INPUTS/OUTPUTS SIMULATOR *
* Carrying out of light shift device on Leds of port A *
KK AR A AR A A R A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A A A A A A A Ak A Ak A Ak A Ak Ak kA hkhkhkkkhkkhkhkkhkx
* Specifications:

*kkkhkkkhkkkhkkkhkkhkk

* Rem: These LEDs are connected to port A

* 68332 TPU lines: from TPUO to TPU7 (CHAO to CHA7Y)

*  Leds switch on following the cycle

* D8->D7->...->D1 then ->D8->D7 ... etc

*  Leds switch on by applying a0 PA0=0->PA1=0 .... etc
*  Led lighting time duration is about 1S

* Thistimeis generated by "program" loop

*

*

FILENAME: CHENI_1 PA.SRC

*hkkhkkkhkkkhkkkhkkhkhkhhkkkx

L R R S T R

Khkkkkkkkkhkkhhhhhkkhhhkkhhhhhhhkhhhhkkhkhhkkkkhhhkhkhkhhhhkkkhhhkkkkkkkkkk

* Inclusion of file specifying the different labels

include EID210.def

section code
hhkkhkkkkhkhkhkhkhkhkkhhhkhkhkhkhhhkhhkhhhkhkhhhhhhkk
* MAIN PROGRAM *
hhkkhkkkkhkhkhkhkhkhkkhkhhhkhkhkhkhhhkhhhhhkhkhhhhhhkk
* INITIALISE

*hkkhkkkkhkhkkkhkhkkhkhhkhkhkhhkhkhhkhhk
* Configure port A into "Discrete Input Output” mode -> code $8

START movew #$8888,CFSR3 * CHAO to CHA3 intg
movew  #3$8888,CFSR2 * CHA4to CHA7

movew  #$FFFF,CPR1 * All bitsin first
* MAIN LOOP
kkkkkkhkkkkhkhkhkkhkhkhkkkhhkhhhkkhkhhkhkhkhkkhhkkkkk
Deb BP movew #$5556,HSRR1 * Only O
jsr ATT
movew  #$5559,HSRR1
jsr ATT
movew  #$5565HSRR1 *
jsr ATT
movew  #$5595HSRR1
jsr ATT
movew  #$5655HSRR1
jsr ATT
movew  #$5955HSRR
jsr ATT
movew  #$6555HSRR1 R Only D2 lightsup
jsr ATT
movew  #$9555HSRR1 Only D1 lights up
jsr ATT
bra Deb BP
* END of main program

Kkkkkkkkkkhkhhkhkhhhkhkkhkhkkkkk

Kkkkkkkkkkkhkhkkkkhhhhhhkkhhkhkkkkkhkkk

* SUB-PROGRAMS  *

Khkhkhkkkhkhhkhkhhkhhhhhhhhhhhhhhhhhkhkhrhhkhkxkx

* Waiting sub-program of about 1 second
Khkhk kA hkh Ak kA hhhkhhhkhhkhkhhkhkhkhkhkhkhhkhkhhkhkhkhkhkhkhkhhxk
ATT  movel #$001FFFFF,d2
ATT1 subl #1,d2
bne ATT1
rts * Return from sub-program

END of sub-program

*kkkkkhkkkkhkkkhkkkhkkkk

end
* END of Assembler sourcefile

Kkkkkkhkkkkkhkhhkkkkkhhkkkkhkhkkkk
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1.2.4 Flowchart, solution with time delay carried out by micro-controller

"Timer" function
For having periodic interruption every 1 mS, both registers which label s have been specifiedin file
EID210.def, must beinitialised :
"PICR" (Periodic I nterrupt Control Register) to $0760

"PITR" (Periodic I nterrupt Timer Register) to $0008.
On the other hand, the vector table must be initialised and interrupt program must be allowed.

Interrupt
program

Start

Initialise - Configure port A into output
- Configure TIMER

Start of main loop

\
Write binary word for g

y

A\ 4
Interrupt
If counter = >Oi return

\ 4
Set the indicator of time delay end

A 4

Interrupt

return
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1.2.5 Programin A68xxx Assembler, solution with time delay carried out by
micro-controller "Timer" function

Khkkkkkkkkhkhhhhhhhhhhhkkhhhhhhhkhhhhkhkkhhkkkhhhhhkhkkkhhhkkkhhkhkkkkkkhkx

* EXPERIMENTS ON EID210 BOARD WITH INPUT/OUTPUT SIMULATOR *
* Carrying out of light shift device on Leds of port A *
khkkkkhkkkhkkkhkhkhkkhhkhkkhhhhkhhhkhhhkhhhhkhhhhhhhhhhhhhhhhhhhhhhkhhkhhkhhhkhhhkhhhhkhhhhhxk
* Specification : *
*hkkkhkkkhkkkhkkkhkhkkhxk *
* Rem: Lines of port A are connected to linesof 68332 TPU: *
* TPUOto TPU7 (CHAO to CHA7?) *
* TPU lines of 68332: TPUO to TPU7 (CHAO to CHA?Y) *
* Leds switch on by applyinga 0 *
* PA0O=0->PA1=0 ... etc *
* Led lighting time duration is about 1S *
* Thistimeis generated by the 68332 Timer *
* FILE NAME: CHENI_2_PA.SRC (solution N°2) *
kkhkkkkkkkkkkkhkkkkhkkkk *

KA R A AR A A R A A A A A A A A A A A A A A A A A A AR A A A Ak Ak Ak kA kA Ak hkk kA kkkh k%

* Inclusion of the file specifying the different labels
include EID210.def

Khkhkhkkkhkhhkhhhkhkhhhhhkhhhhhhhhkhhhkhkhrhkhkhkxkx

* Declaration of variables *

hhkhkkhkhkkhkhkhkhhhkhhhkhkhkhkhkhhkhkrhhkrhkhhrhhhkhhkx
section var

COUNTER ds. 1

INDICATOR dsb 1

Kkkkkkkkkkkkhkkkhhhhhhhkkhhkhkkhkkhkkk

* Start of execute program *

Khkhkhkkhkhkhkhhhkhhhhkhhhhhhhhhhhhhkhkhrhhkhkxkx
section code

* INITIALISE

Khkkhkkkkhkhkkkhkhkkhkhkhkhkhkhhkhkhhkhhk

* Configure port A into "Discrete Input Output” mode ->

START movew #$8888,CFSR3 0 CHA3in "DIO" mode
move.w #$8888,CFSR2 to CHA7 in "DIO" mode
move.w #$FFFF,CPR1 bitsin first priority
movew

* Configure the time base

move.l * 96 istheinterrupt vector n°

move.l * f_it-bt istheinterrupt function address
adl.|

add.| * Initialise the vectors table

move.l

movel

movel * 1000*1mS= 1S

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

move.w #$0008,PITR * 1interrupt every 1 ms

move.w #$0760,PICR

* MAIN LOOP

kkkkkkhkkkkhkhkkkhkhkkhhkkkhhkhkhkhkhkkk

Deb_BP movew #$5556,HSRR1 * Only D8 lightsup

ATT1 move.b INDICATEUR,D2 * Waiting for end of time delay
cmp.b #01,D2
bne ATT1
move.l #1000,COMPTEUR * 1000*1mS= 1S
move.b #$00,INDICATEUR * end of counting
move.w #$5559,HSRR1 * Only D7 lights up

ATT2 move.b INDICATEUR,D2 * Waiting for end of time delay
cmp.b #01,D2
bne ATT2
move.l #1000,COMPTEUR * 1000*1mS= 1S
move.b #$00,INDICATEUR * end of counting

move.w #$5565,HSRR1 * Only D6 lights up




DMS )¢

Didalab Matelco Stci

ATT3 move.b INDICATEUR,D2
cmp.b #01,D2
bne ATT3
movel #1000,COMPTEUR
move.b #3$00,INDICATEUR
move.w #$5595,HSRR1
ATT4 move.b INDICATEUR,D2
cmp.b #01,D2
bne ATT4
movel #1000,COMPTEUR
moveb #3$00,INDICATEUR
move.w #$5655,HSRR1
ATTS move.b INDICATEUR,D2
cmp.b #01,D2
bne ATTS
movel #1000,COMPTEUR
moveb #3$00,INDICATEUR
move.w #$5955,HSRR1
ATT6 moveb INDICATEUR,D2
cmp.b #01,D2
bne ATT6
movel #1000,COMPTEUR
moveb #3$00,INDICATEUR
move.w #$6555,HSRR1
ATT7 moveb INDICATEUR,D2
cmp.b #01,D2
bne ATT7
move.l #1000,COMPTEUR
moveb #3$00,INDICATEUR
move.w #3$9555,HSRR1

ATT8 move.b INDICATEUR,D
cmp.b #01,D2
bne ATT8
move.l
moveb
bra
* END of main prograg
*hkhkkkhkkhkhkhkkhkhkhkhkkhkkhhkxkk
hhkkhkkkkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhhkhhhhkhk
* INTERRUPT FUNCTION *
* linked to time base *
kkkkkkhkhkkkhkhkhkhkhkhkhkhhhkhhhkhhhkhhhkhkhhhhhhkhkhkhkkhhkhkhhhkd
it bt subl #$00000001,COMPTEUR
cmp.| #$00000000,COMPTEUR
bne it ret
move.b #$01,INDICATEUR
movell #1000,COMPTEUR
it ret rte

End of interrupt program

Kkkkkkkkkkkkhkkkkkkhhkkkkkk

end
* End of sourcefile

* Waiting for end of time delay
* 1000*1mS= 1S

* end of counting

* Only D5 lightsup

* Waiting for end of time delay
* 1000*1mS= 1S

* end of counting

* Only D4 lightsup

* Waiting for end of time delay

* 1000*1mS=1S
* end of counting

* end of counting

* END of main loop

* Return if not equal to 0
* End of timedelay

* Reset of time delay

* Interrupt return

Experiments on EID210 system with Inputs/ Outputs simulator
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EXPERIMENT N° 2-DUPLICATION OF
ONE 8 BITSINPUT PORT ONTO 8BITS
OUTPUT PORT.

2.1 Topic

Purpose: Additional abilities:

Being capable of configuring one inputs/ outputs port onto input port.
Being capable of acquiring the state of these inputs (acquisition technique

Specifications : _
The states of the 8 'S\ Brinected to port B of the EID210 Board is
duplicated to the 8 L 48 CUIO port A.

B |atter,
Board, Ref. : EID 100 000
p? cable, Ref. : EGD 000 003

PC Micro-Computer UgiRg
68332 Micro-Contro
USB link cable, or if ks
AC/AC 8V Power Sul

Input / Output Simulator, 138

Duration : 4 hours

Experiments on EID210 system with Inputs/ Outputs simulator Page: 13/31
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1.3 Elements of solution
1.3.1 Acquisition of "Switches" states

Configure the bits of port B into input:

As shown on the Simulator Board layout given in ANNEX, "switches" of the inputs/ outputs
simulator are connected onto port B of the EID210 Board.

As shown on the EID210 Board layout, bits of port B belong to the 68332 Micro-controller TPU
outputs, with the following correspondence:

N° bit TPU 15 14 13 12 11 10 9 8
N° bit Port B 7 6 5 4 3 2 10

The operating mode of a micro-controller TPU lineis determined in loading a4 bits codeinto a
register dedicated to this purpose (Registers CFSRi with i=0,1,2,3 on 16 bits, as specified in fileto be
included "EID210.def"), following the next correspondence:

Bit of CFSRO 15 14 13 12 11 10 9 8 4 3 2 1 0
TPU link 15 12

(N° CHANNEL)

Bit Port B 7 4

Bit of CFSR1 15 14 13 12 11 4 3 2 1 0
TPU link 11 8

(N° CHANNEL)

Bit Port B 3 0

In this case, the requested operating mode is a simpl
In the 68332 Micro-controller Technical Data Hzas
to the"TPU", this smple Inputs/Outputs modge

In this case, the 4 bits binary code to be log

screte | nput Output).
registers must be: 1000 = $8

move.w
move.w

Acquisition technique of

When the input state acquisitiO
locations of HSSRO service regis

bd, [ogical binomial "11" must be written to corresponding

"SWITCH" N° 1 2 3 4 5 6 7 8
Bit N° into port B 7 6 5 4 3 2 1 0
TPU "CHANNEL" N° 15 14 13 12 11 10 9 8

Bits of register HSSRO 15 14|13 12 |11 10| 9 8|7 6|5 413 2|10

When all 8 "SWITCHES" states acquisition is required, then all register HSRRO must be loaded with
binomials"11", let value be $FFFF.

When writing binary binomial "11", there is input state memorisation into16 bits memory (called state
memory) carrying out a FIFO type cell (First In First Out). The last stored state is the bit of rank 15.
For knowing the input state at the moment of the last writing of binomial "11" into register HSRRO, it
is sufficient to check this bit of rank 15.

The state memory address of rank i "CHANNEL" isinferred from the definition given in file
EID210.def (fileto be included), due to operation CH_state +CTRL_TPi
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1.3.2 Activation of outputs

LEDs are connected to port A of EID210 processor Board.
Port A is connected to outputs CHO (TPUQ) <->PAO to CH7 (TPU7) <-> PAY of the micro-

controller.

For setting one bit of port A to logic state ‘1', abinary binomial "0 1" must be set into the
corresponding location of register HSRR1 (which addressis specified into the definition file
EID210.def). For setting to logic state ‘0’ value "1 0" must be set to the same binomial.

Led N°
Bit N° into port A

Bitsof register HSSR1

D1 D2 D3 D4
7 6 5 4

15 1413 12 | 11 10 | 9 8

D5
3
7

6

D6
2 1 0
5 4] 3 2|10

For switching aLed on, alogic state ‘0’ must be written
into the bit of the corresponding port

(Asindicated on next digit)

Example: If wewant Led D8 switching on, and

by the value:

N° of the concerned diode

Vaue Output port :

Vaueinto register HSRR1 :

Flowchart

Output Port A

into the LED

State ‘O’ generates current

D5 D6| D7 | D8
1 1] 1|0
01 01| O1]10 = $5556

ery bit labelled i of port B

A 4

Read state memory
(CH_state+CTRL_TPUi)

v

Check hit of rank 15
(Make amask with $8000)

T T P e P P T PP PP TP E PR TR

v >O

If bit =0
v
Load binary binomial "10"
To specified location

Load binary binomial "01" to
specified location

\’

2

Experiments on EID210 system with Inputs/ Outputs simulator

Page: 15/ 31

register HSSR1 must be |oaded




{

Didalab Matelco Stci A

1.3.3 Program in A68xxx Assembler

Khkkkkkkkkhkhhhhhhhkhhhhkhhhhhhkhhhhhkhhkhhhkkkhhhkhhkkkhhhkkkhhkhkkkkkkkk*x

* EXPERIMENT ON EID210 WITH INPUTS/OUTPUTS SIMULATOR *
* Duplicate the "Switches' state ( port B) onto Leds ( port A) *

Khkkkkkhkkkhkkhhhhhhkhhhkkhhhhhhhkhhhhkhhhhhkkkkhhhkkhkkhhhhkkkhhhkkkkkkkkkk

* Specifications

*hkkkhkkkhkkkhkkhkhkkkhkkkk

* State of "SWITCHES" is duplicated onto LEDs
* Remark: These LEDs are connected to port A

"SWITCHES" are connected to port B

EE I

FILENAME: RECOP_BsA.SRC

*hkkkhkkkhkkkhkkkhkkkhkkkk

-> TPU lines of 68332: TPUO to TPU7 (CHAO to CHA?)

-> TPU lines of 68332: TPUO to TPU7 (CHAS8 to CHA15)

R R S I

KA AR A AR A A A A A A A AR A A A A AR A A A A A A A A A A A Ak A Ak kA hkhhhkh kA hhkkhkhkhkhkhkkhkhkkhkhkhkhkkk

* Inclusion of the file specifying the different labels

include EID210.def
*  Definition of constants *
hhkkhkkkkhkhkhkhkhkhkkhkkhhkhkhkhkhkhkhkhhhkhkk
CH_etat equ 2
hhkhkkhkhkkhkhhkhkhhkhhhkhkhhkhkhhkhkrhhkrhhkhrhhkhhkx
* Start of the execute program *
hhkkhkkkkhkhkhkhkhkhkkhhhkhkhkhkhhhkhhhhkhkhkhhhhhhkk
section code
* INITIALISE

Kkkkkkkkkkkkhkkkkkhkhkkkkk

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

START movew #$8888,CFSR3
move.w #%$8888,CFSR2
move.w #%$8888,CFSR1
move.w #$8888,CFSR0O

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

* The input states are stored into state registers
*When 11 will be written into service register
move.w #SAAAA HSQRO

* All leds switched off
move.w
move.w

* MAIN LOOP

*hkkhkkkkhkhkkhkhkhkhkhkhkhhkkhhkhkhkhkhhkhhkkkx

Deb_BP* Acquireinputs
move.w

* Check state of PB7 then, position P

move.w CH_etat+CTRL_
btst #15,04
beq b7 0
belr #15,d0
bset #14,d0
bra b7 1
b7 0 bset #15,d0
belr #14,d0
b7 1 move dO,HSRR1

* Check state of PB6 then, position PA6

move.w CH_etat+CTRL_TPU9,d4
btst #15,d4
beq b6_0
bclr #13,d0
bset #12,d0
bra b6 1
b6_0 bset #13,d0
bclr #12,d0
b6 1 move dO,HSRR1

* Continued next page

'DIO" mode

griority

W bitsPAto 1
70 -> image of HSRR1

* Read state register of PB7
* |f 1, preparefor having PA7=1

*If O, preparefor having PA7=0

* Load onto port A
* Read state register of PB6
*If 1, prepare for having PA6=1

*If 0, prepare for having PA6=0

* Load onto port A
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* Check state of PB5 ,then position PAS

move.w CH_etat+CTRL_TPU10,d4 * Read state register of PB5
btst #15,d4
beq b5 0
belr #11,d0 *|f 1, prepare for having PA5=1
bset #10,d0
bra b5 1
b5 0 bset #11,d0 *If O, preparefor having PA5=0
bclr #10,d0
b5 1 move dO,HSRR1 * Load onto port A
* Check state of PB4 ,then position PA4
move.w CH_etat+CTRL_TPU11,d4 * Read state register of PB4
btst #15,d4
beq b4 0
belr #9,d0 *If 1, prepare for having PA4=1
bset #8,d0
bra b4 1
b4 0 bset #9,d0 *If 0, prepare for having PA4=0
belr #3,d0
b4 1 move dO,HSRR1 * Load onto port A
* Check state of PB3, then position PA3
move.w CH_etat+CTRL_TPU12,d4 * Read state regy
btst #15,d4
beq b3 0
bclr #7,d0 * 3=1
bset #6,d0
bra b3 1
b3 0 bset #7,d0 Ving PA3=0
belr #6,d0
b3 1 move dO,HSRR1
Check state of PB2, then position PA2
move.w CH_etat+CTRL_TPU13,d4 hister of PB2
btst #15,d4
beq b2 0
belr #5,d0 or having PA2=1
bset #4,d0
bra b2 1
b2 0 bset #5,d0 O, prepare for having PA2=0
belr #4,d0
b2 1 *move Load onto port A

move.w
btst
beq
belr
bset
bra

bl 0 bset
belr

bl 1 move

* Check state of PBO, then position PAO

* Read state register of PB1

*If 1, preparefor having PA1=1

*If O, preparefor having PA1=0

* Load onto port A

move.w CH_etat+CTRL_TPU15,d4 * Read state register of PBO
btst #15,d4
beq b0 0
belr #1,d0 * |f 1, preparefor having PAO=1
bset #0,d0
bra b0 1
b0 0 bset #1,d0 *If O, preparefor having PAO=0
belr #0,d0
b0 1 move dO,HSRR1 * Load onto port A
bra Deb BP * End of mainloop ->loop
End of main program
*hkkkkkhkhkkhkhkkhkhkkhkkkhkkhhkkk
End of file
kkkkkkkkkhkkkkkk
end

Experiments on EID210 system with Inputs/ Outputs simulator
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EXPERIMENT N° 2- CONTROL OF
 SEGMENTSDISPLAY

1.4 Topic

Purpose :

Additional Abilities:

Being capable of displaying adigital datain using a‘7 segments display
device.

Being capabl e of transcoding a ‘Binary Decimal Code' (BCD) information
into a control information of a 7. segments display.

Being capable of programmdy puter science structure‘ SELECT IN’-

On the 7 segmegib (g pvice, we should like to see digitsfrom0to 9
displayed with Of about one second per digit.

Necessary Equipment :

PC Micro-Computer using Windows ® 95 or latter,

68332 Micro-Controller 16/32 bits Mother Board, Ref. : EID 100 000
USB link cable, or if unavailable RS232 cable, Ref. : EGD 000 003
AC/AC 8V Power Supply, 1 A, Ref. : EGD000001,

Input / Output Simulator, Ref. : EID001000

Duration : 4 hours

Experiments on EID210 system with Inputs/ Outputs simulator Page: 19/31
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1.5 Elements of solution

1.5.1 Outputs activation

As shown on layout given in ANNEX, we see that the 7 _
segments display is connected to port C of the processor BitsPortC:| 716 |54 (3 ]2]|1)0

board, with the following correspondence :
Segment: [Dp|G|F|E|D |C|B |A

On the other hand, the display deviceis « COMMON
ANODE » - type, which meansthat alogic level O must
be written onto an output for switching on the
corresponding « LED ».

+5v

Determination of the logic states of port C, function of Output Port

The digit to be displayed c
A Digit 0 Digit 1 Digit 2 A0 level generates
—_ — - — current into the LED
Fl g|B 11 | I
E| |c I |
F Obe Port C = 1100 0000 = $CO Port C=11
Dig_it3 Dig_it4 Dig_itG
Il 1 I
I T I
Port C = 1011 0000 = $B0 Port C = 1001 1001 9 010 = $92 Port C = 1000 0010 = $82
Dig_itS Dig_itg
Il I
I Il
Port C = 1000 0000 = $80 Port C = 1001 0000 = $90

Initialisation and writing:
Before using a bit of port Ci
DIR_Port_C, which addressis s
A logic level ‘1" must be written to
use of abit of port C as an outpui.
In this case, we must write $FF00 (location onto M SB).

For activating the output bits, the value must be written into the data register associated to port C
(label Port_C, which address is specified in definition file EID210.def).

associated direction register must beinitialised (label
n definition file EID210.def that must be included).
orresponding place into the direction register for enabling the

Example:
If we require the display of digit ‘8’ then, instruction must be written Movew  #3000,Port_C

Because the value must be placed onto the word M SBs.
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1.5.2 Decimal display Flowcharts (Variant n°1)

Start

I nitialise Configure port C on output and give the digit
to bedisnlaved value 0

Start of main loop <
N [ [ )

Initialise to O the digit to be displayed : Wait for about 1 S :
" \ 4

[
»

I
Y -

Call the digit display sub-program

L

Wait for about 1S
¥

If digitequalsto 9 >

Increment the digit

nitialise the delay time variable

< 1

\ 4 |
ement the delay time variable !
i |

|

If variable not equalstM i

A

lay sub-program

y \ 4 A 4 L\ 2 L\ 2 L\ 2 \ 2 \ 4 \ 4 A

I o> I 1> If 2> If 3> If 4> I 5> I e> I 7> I 8> If 9>
Write Write Write Write Write Write Write Write Write Write
$C000 on $F900 on $A400 on $B000 on $9900 on $9200 on $8200 on $F800 on $8000 on $9000 on
Port_C Port_C Port_C Port_C Port_C Port_C Port_C Port_C Port_C Port_C
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1.5.3 Decimal display programin A68xxx Assembler (Variant n°1)

KK KA A A A AR A A A A A A A AR A AR A AR A A A A ARk kA Ak kA hh Ak hkhkhhhkhhkhkhkhkhkhkhkhkhkhkkkhkhkhkhkhkhkkk

* EXPERIMENTS ON EID210 BOARD WITH INPUTS/OUTPUTS SIMULATOR *

Khkkkkkhkkkhkkhhhhhhhhhhkkhhhhhhhkhhhhkkhhhhkkhkhkhhkhkhkhhhhkkhhhhkkkkkkkkkk

*

* Check of port C contralling the 7 segments display device
* for the display of adecimal digit (0to9)

* Description:

kkkkokokkokkkokkokokk

* The display device displays adecimal digit (between 0 and 9)
* incrementing itself every second
* Thistimeduration is generated by a "program™ loop

*

* FILENAME: T_Port_C_1.SRC

*hkkhkkkhkkkhkkhkhkhkhkhhkkkx

EE I I S R S R R

Khkkkkkkkkhkhhhhhhhhhhhhkhhhhhhhkhhhhkhkkhhkkkkhhhkhhkkkhhhkkkhkhkkkkkkkk*x

Khkhkhkkkhkhkhkhhkhhhhhhhhhhhhhhkhkhhkhkhrhhkhkxkx

* Declaration of variables *

hhkkhkkkkhkhkhkhkhkhkkhhhkhkhkhkhhhkhhkhhkhkhkhhhhhhkk
section var

NOMBREds.b 1 * 8 hitssize

* Inclusion

*khkkkhkkkkkkhkk

* Inclusion of the file specifying the different labels
include EID210.def

Khkkkkkkkkkkhkhkhkkhkhhkkkkhhhkkhkhhkkx

* Start of execute program *

Khkkhkhkkkhkhkkhhkhkhkhhkhhkhhhkhkhhkhkhkhkhhkhkhhhkhkkkx
section code

* INITIALISE

*hkkhkkkkhkhkkkhkhkkhkhkhkhkhkhhkhkhhkhhk

Start movew #$FFOO,DIR_Port_C * Port Ciscol
PiS output operation

* MAIN LOOP
khkkkkkhkkkkhkhkhkkhkhkhkkkhhhkkhhhkhkhhkhkhkhkhkhkhhkkkkk
*|ncrement digit
Deb BP moveb
cmp.b
bne
move.b
bra
Etiql add.b
Etiq2 move.b
* Go to display the result

egister "do" isan image of NOMBRE

jsr AFFICHER
* Waiting loop of about 1 second

movell #$O001FFFFF,d2
ATT sub.l #1,d2

bne ATT
* Passto the next digit

bra Deb BP

*End of main loop

Khkkhkhkkkhkhkkhhkhkhkhkhkhhkhkhhkhkhhkhkhhkhhkhhxk

Kkkkkkkkkkkhhkkkkhkhhkkkkkkhk

* End of main program *

Khkkhkkkkhkhkkhkhkhkhhkhkhhkhkhhkhkhhkhhhkhhxk

* Continued next page...
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Khkhkhkkhk kA hkhhkhhkhkhhkhkhhkhkhhkhkhhkhhkhkhhkhkhkhkhkkhkhkkhkhkkx

* Transcoding sub-program *
* "Decimal Coded Binary" -> 7 Segments *
* and display *
Khkhkhkkhhhkhhhkhhkhhhkhkhhkhkhhkhkhhkhkhhkhkhhhkhkhkhkkhkhkkhkhkkx
DISPLAY
cmp.b #$00,d0
bne display 1 * Goout if itisnot O
move.w #$C000,Port_c
rts
displayl cmp.b #$01,d0
bne display2 * Go out if it isnotl
move.w #$F900,Port_c
rts
display2 cmp.b #$02,d0
bne display 3 * Goout if it isnot2
move.w #$A400,Port_c
rts
display3 cmp.b #$03,d0
bne display 4 * Goout if itisnot3
move.w #$B000,Port_c
rts
display4 cmp.b #$04,d0
bne display 5 * Goout if itisnot 4
move.w #$9900,port_c
rts
display5 cmp.b #$05,d0
bne display 6 * Goouti
move.w #$9200,port_c
rts
display6 cmp.b #$06,d0
bne display 7 * Go ouf
move.w #$8200,port_c
rts
display7 cmp.b #$07,d0
bne display 8
move.w #$F800,port_c
rts
display8 cmp.b #$08,d0
bne display 9

move.w
rts
display9 cmp.b
bne
move.w
rts
*|f the digit is not between (
display _nothing
movew
rts
* End of transcoding and displaying S

Kkkkkkkkkkkkhkkkkhkhhkkkkhhkkkhkk

#$8000,port_c

oLt i it isnot 9

Pl
Kkkkkkkkkkkkkkkkkkhkhkkkkkk

* End of listing

*kkkkkhkkkkhkkkhkkkkkx

end

Experiments on EID210 system with Inputs/ Outputs simulator

Page: 23/31




{

Didalab Matelco Stci A

1.5.4 Modifications to be made for complying with Variant n°2

Complement for representing letters A, B C, D, Eand F

A Letter A Lett_er B Letter C

F B 1l I_| ||
el |c 11 L |

F ODp
Port C = 1000 1000 = $88 Port C = 1000 0011 = $83 Port C = 1100 0110 = $C6
Letter D Letter E Letter F
_ _| I_|
Il I_| |

Port C = 1010 0001 = $A1 Port C = 1000 0110 = $86 Port C = 1000 1110 = $8E

M odification on the Flowchart:

Increment the digit

A
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1.5.5 Programin A68xxx Assembler of hexadecimal display (Variant n°2)

KKK KA AR A A A A A A A A A A AR A A A A A A A A Ak AR A Ak kA Ak kA hkhhkhkhhkkhkhkkhkhkhkhkkkhkhkhkhkhkhkhkkk

* EXPERIMENTSON EID210 BOARD WITH INPUTSOUTPUTS SIMULATOR *

KKK AR A A A A A A A A A A A A A A A A AR A A A A A A A A Ak Ak kA Ak kA hkhhkhkhhkhkhkhkkhkhkhkkhkhkkhkhkkhkhkkhkhkkk

* Test of port C, controlling the 7 segments display device
* for displaying an hexadecimal value (from O to 15)
* Description:

kkkkokokokokkkokkokokk

* The display device displays an hexadecimal digit (between 0 and 15)
* letbe: 0,1,2,3,4,5,6,7,89A,bCdEF

* incrementing itself every second

* Thistime duration is generated by a"program" loop

*

* FILENAME: T_Port_C_2.SRC

*hkkkkkkkkkkkkkkkkkk

L R I R I

Khkkkkkkkkhkhhhhhhhhhhhkkhhhhhhhkhhhhkhkkhhhkkkhhhkhkkkkhhhkkkhhkhkkkkkkkk*x

Kkkkkkkkkkkkhkhkkhhhhhkkkhhhkkhkhhkkk

* Declaration of variables *

Khkhkkhkhkhkhkhhkhkhhkhhhkhkhhkhkhhkhkrhhkrhkhkhrhkhhkhhkx
section var

NOMBREds.b 1 * 8hitssize

* Inclusion

Kkkkkkkkkkkkkk

* Inclusion of thefile specifying the different labels
include EID210.def

Kkkkkkkkkkkhkhkhkhhhhhhkkhhhkhkkhkhhkkk

* Start of execute program *

Khkhkhkkkhkhhkhkhhkhkhhkhhhhhhhhhhhkhhhkhkhrhhkhkxkx

section code

* INITIALISE
kkkkkkhkkkkhkhkkkkhkkkhkkkhkkk

* PortC

start movew #$FFOO,DIR_Port_C * Port
el 1 setsoutput operation

* Digit to display

clr NOMBRE

clr do * Register "do" isan image of NOMBRE
* MAIN LOOP

Khkkhkhkkkhkhkkhhhkhkhhkhhhhkhhhkhkhkhhkhkhkkkkx

Deb_BP* Start of main loop
* Go to display the current dj
jsr AFFId
* Waiting loop of about 1
movel
ATT sub.l
bne

* |ncrement digit

cmp.b #15,d0
bne Etiql * |If it isnot equal to 15, increment
crb do * If it isequal to 15, start again from O
bra Etig2

Etiql add.b #1,d0

Etig2 moveb dO,NOMBRE

* Passto the next digit
bra Deb BP

* End of main loop
Khkkhkkkkhkhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhkhhkhhxk

Khkkhkkkkhkhkkkhkhkhkkhkhkhkhkhhhkhkhhhkhhkhkk

* End of main program *

Kkkkkkkkkkkkhkkkkkkhhkkkkkkk

Experiments on EID210 system with Inputs/ Outputs simulator Page: 25/ 31
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{

Kkkkkhkkkkkhhhhhkhhhhhhhhhhhhkkhhhhkkkkhhhkhhhhhkhhhkhhhkhkkhhkkkkhkhhkkkkhhkkkkkk*

" Hexadecimal" -> 7 Segments & display*

KA A A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak Ak Ak h ko hhkhkhkhkhkhkhhhkhhkhkhhkhkhhkhkhhkdkhhkhkhhkhhkkkx

* Transcoding sub-program

AFFICHER cmp.b #$00,d0
bne displayl
move.w #$C000,Port_c
rts

displayl cmp.b #$01,d0
bne display2
move.w #$F900,Port_c
rts

display2 cmp.b #$02,d0
bne display3
move.w #$A400,Port_c
rts

display3 cmp.b #$03,d0
bne display4
move.w #$B00O,Port_c
rts

display4 cmp.b #$04,d0
bne display5
move.w #$9900,port_c
rts

displays cmp.b #$05,d0
bne display6
move.w #$9200,port_c
rts

display6 cmp.b #$06,d0
bne display7
move.w #$8200,port_c
rts

display7 cmp.b #$07,d0
bne display8
move.w #$F800,port_c
rts

display8 cmp.b #$08,d0
bne display9
move.w #$8000,port_c
rts

display9 cmp.b #$09,d0
bne display10
move.w #$9000,port_c
rts

display10 cmp.b
bne
move.w
rts

displayll cmp.b
bne
move.w
rts

displayl2 cmp.b
bne
move.w #$C600,port_c
rts

display13 cmp.b #$0D,d0
bne display14
move.w #$A100,port_c
rts

display14 cmp.b #$0E,d0
bne display15
move.w #$8600,port_c
rts

display15 cmp.b #$0F,d0
bne display_nothing
move.w #$8E00,port_c
rts

displayl nothing move.w #$FFOO,port_c
rts

* End of transcoding and display sub-program

Kkkkkkkkkkkhkhkkkhhhhhhhkkhhhkkhkhkhkkkhhkkkkkk

* End of listing

Kkkkkkkkkkkkkk

end

* Gooutifitisnot 0

* Gooutifitisnot 1

* Gooutif itisnot 2

* Gooutifitisnot3

* Gooutifitisnot 4

* Gooutifitisnot5

Y o i it is not 10 ($4)
* Goout if itisnot 11 ($B)
* Goout if itisnot 12 ($C)
* Goout if itisnot 13 ($D)
* Goout if itisnot 14 ($E)

* Goout if it isnot 15 ($F)

* If it is out from $00 to $OF, switch display device off.
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TP2 DISPLAY OF POTENTIOMETER
POSITION

2.1 Topic

Purpose:: Complementary abilities:
Being capable of configuring one Analogue -> Digital Converter.

Being capabl e of detecting the end of one Analogue -> Digital Converter.

Display onthe 7 device the 4 most significant bits resulting

Cahier descharges: 0 Analogue input, on which is connected the

ecessary Equipment :

PC Micro-Computer using Windows ® 95 or latter,

68332 Micro-Controller 16/32 bits Mother Board, Ref. : EID 100 000
USB link cable, or if unavailable RS232 cable, Ref. : EGD 000 003
AC/AC 8V Power Supply, 1 A, Ref. : EGD000001,

Input / Output Simulator, Ref.. : EID001000

Duration : 2 hours

Experiments on EID210 system with Inputs/ Outputs simulator Page: 27/ 31
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2.2 Elements of solution

Conversion of Analogue input:

The used Analogue -> Digital Converter isaMAX196. It can convert up to 6 Analogue inputs. The
input to be converted istherank '0' channel.

A conversion demand is carried out by writing a control word, which format is the following:

7 6 5 4 3 2 1 0
PD1 [ PDO | ACQ | RNG | BIP| A2 | Al | AO

Bits A2, A1 and AO specify the Analogue input rank RNG[BIP | Range AZALIAD AT, Input
to be converted. o |[o [ otosv o A

0 1 0 10v o o1 1
Both bits RNG and BIP specify the selected Lo o |1l 3] 3
Analogue input variation range. i 8 01 ‘;
Bits PD1,PD0O, ACQ must be initialised to 010.

Word 0100 0000 = $0040 must be written to the ADC adgess in file EID210.def, fileto
be included).
Conversion is not immediate. The end of conversion c2

state system.

g the rank 14 bit of the

2.2.1 Flowchart

v

Read the conversion result

v

| solate the 4 MSB

v

Display the result

y
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2.2.2 Programin Assembler A68xxx

Kkkkkkkkkkhhhhhhkhhhhhhkhhhhhhkkhhhhkhhkhhhkkkhhhkhhkkkhhhhkkhhhkkkhkhhhkkkkhhkkkkkhkkkkkk*x

* EXPERIMENTS ON EID210 BOARD WITH INPUTS/OUTPUTS SIMULATOR *
KA R A A R A A R A A R A A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A AR ARk A Ak Ak Ak Ak khkhkhkhkhkhkhkhkkkx
* Display on 7 segments device of n°0 Analogueinput conversion result

* (the potentiometer’ s one)

*

* Specifications:

kkhkkkkkkkkkkkhkkkkhkkkk

* One hexadecimal digit (between 0 and 15) is displayed, corresponding to the M SB of the EO Analogue input
* conversion result (set by the potentiometer position)

* FILENAME: T_CAN_Port_C.SRC

*hkkkkkkkkkkkkkkkkk *

L O

KK AR A AR A A R A A R A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A AR A AR A A A A A Ak kA khkhkhkhkhkhkhkk

* Inclusion

*khkkkkhkkkhkkkhkkx

* Inclusion of the file specifying the different labels
include EID210.def

Khkkhkhkkkhkhkhkhhkhhhhhhhhhhhhhhkhhhkhkhrhhkhkxkx

* Start of the execute program *

Kkkkkhkkkkkkhkhkhkkhhhhhhkkhhkhkkhkkhkkk

section code

* INITIALISE

*kkhkkkkhkkkhkkkhkkkhkkhhkk

* PortC

Start move.w #$FF00,DIR_Port * Port Cis configured in output

* Level 1 setsoutput operation

* MAIN LOOP

kkkkkkhkkkkhkhkkkhkhkkkhkhkkhkhkhkkhkkhkhkhkkhhkkkx

Deb BP* Start of main loop

* Start the Analogue -> Digital conversion of chan
move.w

* Wait for the end of conversion (test of the* A-

Att_F_Cmovew REG_ETAT,DO
and.w
bne

* Read the conversion result

move.w,

and.w

* Keep only the4 MSB
Isr.w

* Go to display the result
jsr

. Loop -> Start again

. bra

* End of main loop

Kkkkkkkkkkkkkkkkkhkhhkkk

" of the state register)

Khkkhkkkhkhkhkhkhkhkhkhkhkhkhhhkhkhhkhkhhkhkk

* End of main program *

Kkkkkkkkkkkhhkkkkhkhhkkkkkkk

Khkhkhkkhkhkhkhhhkhhhkhhkhkhhkhkhhkhkhhkhkhkhkhhhkhkhkhkkhkhkhhkkx
* Transcoding sub-program *
* " Hexadecimal" -> 7 Segments *
* & display *
kkkkkkhkhkkkhkhkhkhkhkhkkhhhkhkkhkhhhkhkhhhkhkhhhkhhkhkhhkhkhkhkhhhhkkx
DISPLAY cmp.b #$00,d0
bne displayl * Gooutifitisnot O
move.w #$C000,Port_c
rts
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displayl

display2

display3 cmp.b

display4 cmp.b

display5

display6

display7

display8

display9

display1l0

displayll

displayl2

display13

displayl4

displayl5

cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts
#%$03,d0
bne
move.w
rts
#3$04,d0
bne
move.w
rts
cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts
cmp.b
bne
move.w
rts

#$01,d0
display2 * Gooutifitisnot 1
#$F900,Port_c

#$02,d0
display3 * Goout if itisnot 2
#$A400,Port_c

display4 * Gooutifitisnot 3
#$B00O,Port_c

display5 * Goout if itisnot 4
#$9900,port_c

#$05,d0
display6 * Gooutifitisnot 5
#$9200,port_c

#$06,d0
display7 * Goout if itisnot 6
#$8200,port_c

#$07,d0
display8 * Goout ifg
#$F800,port_c

#$08,d0
display9 * GO out ifde
$8000,port_c
#$09,d0
display10
#$9000,port_c
#$0A,d0

displayll
#$8800,port_g

Pit if it isnot 11 ($B)

* Goout if itisnot 12 ($C)

* Goout if itisnot 13 ($D)

#$0E,d0
display15 * Go out if itisnot 14 ($E)
#$8600,port_c

#$0F,d0
display_nothing * Go out if itisnot 15 ($F)
#$BEOO,port_c

* If itisout from $00 to $OF, switch display device off.

display_nothing

move.w
rs

#$FFOO,port_c

* End of transcoding and display sub-program

KA A KA A A A A A A I A I A A A I A I A h Ak Ak hkhhkhkhhkhkhkhkhhkhkhkhkhkhhkhhkhkhkhhkhkhhkhhhkkk

* End of listing

*kkkkkhkkkkhkkkhkkkkkx

end
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ANNEX : INPUTSOUTPUTS SIMULATOR LAYOUT

vee
il
PAQ 1
PA2 3
PAZ S
PAG 7
PBO 9
PB2 g
PB4 ]
PB6 13
PCO
PC2 g
PCZ
PC6 23
| 25
“M EAOD 27
29
[H 31
[+ 33
[H 35
OH 37 PT3
[+ 39
CONA40A O
Test Point
R7
47K
PT1
Test Point
D9
LED
\Ve'ol
1 —
R6 2 EAO
20 K POT
‘||
8 PT2
= Test Point

Code>

R2
| 1 2
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4
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9
1.5KSIP9
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PB7 8 8
s
P 1A R-PACK 100 SW DIP-8
Sw2 1 =
1 3
2 2 R8
3 AN IRQ
SW MAG-§PDT 100
u
6
5
RS itle
47K 74LS00 Inputs/Outputs simulator
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