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Simon
2

http://www.neave.com/games/simon/game.php

http://www.neave.com/games/simon/game.php
http://www.neave.com/games/simon/game.php


In
te

rp
re

ta
ti

e 
I -

 P
ro

g
ra

m
m

ee
rp

ro
je

ct
 I

Simon
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Essential μC-specific Scheme extensions
4

binary operations

base to format 32-bit number in

    (number->string (logior #b1100 #b1010) 2) ; -> "00000000000000000000000000001110"
    (number->string (logxor #b1100 #b1010) 2) ; -> "00000000000000000000000000000110"
    (number->string (logand #b1100 #b1010) 2) ; -> "00000000000000000000000000001000"
    (number->string (lognot #b1100) 2)        ; -> "11111111111111111111111111110011"
    (number->string (ash #b1100  4) 2)        ; -> "00000000000000000000000011000000"
    (number->string (ash #b1100 -2) 2)        ; -> "00000000000000000000000000000011"

arithmetic shift direction

binary literals

1100

1010

1110

Or

1100

1010

0110

Xor

1100

1010

1000

And 1100

0011

Not 0001

0100

Ash

& & & &|| || || || ~ ~ ~ ~Xor Xor Xor Xor



In
te

rp
re

ta
ti

e 
I -

 P
ro

g
ra

m
m

ee
rp

ro
je

ct
 I

5

Essential μC-specific Scheme extensions

reading and writing to and from memory 

(read memory-location offset number-of-bytes)
(write value memory-location offset number-of-bytes)

optional arguments

base address added to base address
example

	 (read #xE0028008  0) 	 (define BASE #xE0028000)
	 (read  BASE #x08)

=

00000010000000000000000000000000

00000010000000000000000000000000

00000010000000000000000000000000

00000010000000000000000000000000

00000010000000000000000000000000

00000010000000000000000000000000

00000010000000000000000000000000

00000010000000000000000000000000

0 32

memory-location #xE0028000

#xE0028004
#xE0028008offset memory{#x08
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Controlling Pins on Ports
6

(define GPIO_0 #xE0028000) ; IO0 port 
(define GPIO_1 #xE0028010) ; IO1 port 

base addresses of port

(define IOCLR #x0C)  ; IOxCLR register offset

pin controlling registers

addresses and offsets can 
be found in the data sheet

(cfr. References on last slide)

00000010100000001000010010000000

(define IOPIN #x00)  ; IOxPIN register offset

(define IOSET #x04)  ; IOxSET register offset

(define IODIR #x08)  ; IOxDIR register offset
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00000000000000000000000001000000

Configuring Pin Direction
7

(define pin6 (ash 1 6))
(write pin6 GPIO_0 IODIR)

Setting P0.06 to output:
Everything else is input now!!

Setting P0.06 respecting previous settings: logical or

(define previous-dir (read port IODIR))
(write (logior previous-dir (ash 1 6)) GPIO_0 IODIR)

(define (set-dir-output! port pin)
  (write 
(logior (read port IODIR) pin)
 
 
 port IODIR))

Let’s abstract this away into a function:
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Producing High Value On Pin
8

(write (ash 1 6) gpio0 IOSET)

Setting P0.06 to high = writing 1 << 6 to

Does not change other pins !!!

(define (set-pin! port pin)
  (write pin port IOSET))

Let’s abstract this away into a function:

(define (clear-pin! port pin)
  (write pin port IOCLR))

(clear-pin! gpio0(ash 1 6))

Setting a pin to low is very similar

01000000000000100100001001000000

01000000000000100100001001000000
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Connecting the led
9

LED

0 6

-

+ -

+

LED

Short Long
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Exercise: Blinking LED
10

What do we need to do:
1. set target pin direction
2. set pin to high
3. wait for a while
4. set pin to low
5. wait for a while
6. repeat from 2

http://prog.vub.ac.be/~cderoove/project/blinking_led.scm

http://prog.vub.ac.be/~cderoove/project/blinking_led.scm
http://prog.vub.ac.be/~cderoove/project/blinking_led.scm
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Exercise: Blinking LED
10

What do we need to do:
1. set target pin direction
2. set pin to high
3. wait for a while
4. set pin to low
5. wait for a while
6. repeat from 2

(define led-pin (ash 1 6))

(set-dir-output! GPIO_0 led-pin)

http://prog.vub.ac.be/~cderoove/project/blinking_led.scm

http://prog.vub.ac.be/~cderoove/project/blinking_led.scm
http://prog.vub.ac.be/~cderoove/project/blinking_led.scm
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Exercise: Blinking LED
10

What do we need to do:
1. set target pin direction
2. set pin to high
3. wait for a while
4. set pin to low
5. wait for a while
6. repeat from 2

(define led-pin (ash 1 6))

(set-dir-output! GPIO_0 led-pin)

(set-pin! GPIO_0 led-pin)

http://prog.vub.ac.be/~cderoove/project/blinking_led.scm

http://prog.vub.ac.be/~cderoove/project/blinking_led.scm
http://prog.vub.ac.be/~cderoove/project/blinking_led.scm
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Exercise: Blinking LED
10

What do we need to do:
1. set target pin direction
2. set pin to high
3. wait for a while
4. set pin to low
5. wait for a while
6. repeat from 2

(define led-pin (ash 1 6))

(set-dir-output! GPIO_0 led-pin)

(set-pin! GPIO_0 led-pin)

(clear-pin! GPIO_0 led-pin)

http://prog.vub.ac.be/~cderoove/project/blinking_led.scm

http://prog.vub.ac.be/~cderoove/project/blinking_led.scm
http://prog.vub.ac.be/~cderoove/project/blinking_led.scm
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Exercise: Blinking LED
10

What do we need to do:
1. set target pin direction
2. set pin to high
3. wait for a while
4. set pin to low
5. wait for a while
6. repeat from 2

(wait-us 1000000)  ; this will wait for that
                   ; many μsecs, one second

(define led-pin (ash 1 6))

(set-dir-output! GPIO_0 led-pin)

(set-pin! GPIO_0 led-pin)

(clear-pin! GPIO_0 led-pin)

http://prog.vub.ac.be/~cderoove/project/blinking_led.scm

http://prog.vub.ac.be/~cderoove/project/blinking_led.scm
http://prog.vub.ac.be/~cderoove/project/blinking_led.scm
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0 5
+ -

Button

Button

Reading an input pin
11

(define IOPIN #x00)

(define (read-pin port pin)
  (logand pin (read port IOPIN)))

Define IOPIN it has offset #x00

Reading a pin result in 0 or the pin value

~000010000000~00~000000000000000

~000001000000~00~000000000000000

IOPIN

IOPIN
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Connecting a push button
12

0 5 + -
Input

Input

_+

Input
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Push button test
13

(define GPIO_0 #xE0028000)
(define IODIR #x08)
(define IOSET #x04)
(define IOCLR #x0C)
(define IOPIN #x00)

(define (read-pin port pin)
  (logand pin (read port IOPIN)))

(define (test port pin)
  (if (= (read-pin port pin) 0)
      (test port pin)
      (display "Gedrukt")))

(test GPIO_0 (ash 1 5))

Register address definitions 

}
Abstraction to read a pin

The test function

Calling it for pin 5

0 5
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Push button test
13

(define GPIO_0 #xE0028000)
(define IODIR #x08)
(define IOSET #x04)
(define IOCLR #x0C)
(define IOPIN #x00)

(define (read-pin port pin)
  (logand pin (read port IOPIN)))

(define (test port pin)
  (if (= (read-pin port pin) 0)
      (test port pin)
      (display "Gedrukt")))

(test GPIO_0 (ash 1 5))

Register address definitions 

}
Abstraction to read a pin

The test function

Calling it for pin 5

0 5
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Implementing Simon
14

Display the sequence Read the sequence

1. set led pins direction
2. take next of sequence or read (2)
3. set pin to high
4. wait for a while
5. set pin to low
6. wait for a while
7. repeat from 2

1.set button pins direction
2.take next of sequence or display(2)
3. read until one button pushed
4. check button equals sequence
5. repeat from 2

Buttons 5, 6, 7Leds  8, 9, 10

This is only a hintOur implementation 94 lines of scheme
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