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How to Build your own Computer ...
... from Scratch

Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de

Katzinger

Le Chat

International Cat of Mystery

Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de

Katzinger

Le Chat

International Cat of Mystery

Zoe
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de

Katzinger

Le Chat

International Cat of Mystery

ZoeZoë
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de

??????
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de

“Just like 
Arduino...”
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Arduino
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“... only better”
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Arduino Uno Anykey0x.de

Microcontroller ATmega328 (8bit) LPC1343 (32bit)

Operating Voltage 5V 3.3V

Input Voltage 7-12V 3.5 - 10 V

Digital I/O Pins 14 (6 provide PWM) 23 (16 PWM)

Analog Input Pins 6 8

DC Current per I/O Pin 30mA 45mA

Flash
32 KB (ATmega328) of 
which 0.5 KB used by 
bootloader

32KB (no bootloader in 
flash necessary)

RAM 2KB 8KB

EEPROM 1KB expandable on board

Clock Speed 16 MHz 72 MHz

USB FTDI PHY on chip
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Initial choice of Processor
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Multigrad
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LPC1343
32bit/72MHz

cheap
usb programming.
pull up and down

bit banding
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ARM doesn’t do Silicon
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LPC Expresso

Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de
Wednesday, February 27, 13



Matthias Krauß - Tim Becker @anykey0xde www.anykey0x.de

generous peripherals
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Button
GPIO User manual

Button Programming
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LED
LED Datasheet

Calculate Resistor
LED Programming
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20mA (LED typical current)
3.0 V (IO) - 2.0V(forward Voltage)= ~1.0V
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20mA (LED typical current)
3.0 V (IO) - 2.0V(forward Voltage)= ~1.0V

Ohm’s Law  R=V/I
1.0V/0.02A = 50ΩΩ
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20mA (LED typical current)
3.0 V (IO) - 2.0V(forward Voltage)= ~1.0V

Ohm’s Law  R=V/I
1.0V/0.02A = 50ΩΩ

100 Ohm (to be on the safe side)

Red LEDs have less Voltage drop
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So how do you turn it on?
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RAM

USB
Bootloader

APB

AHB
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#include "pressanykey/pressanykey.h"

#define LED_PORT 0
#define LED_PIN 7

GPIO_SetDir(LED_PORT, LED_PIN, GPIO_Output);

GPIO_WriteOutput(LED_PORT, LED_PIN, true);

Wednesday, February 27, 13



void GPIO_SetDir(
uint8_t port,  
uint8_t pin, 
GPIO_Direction dir)

{
  switch (dir) {
    case GPIO_Input:
      GPIO[port].DIR &= ~(1<<pin);
      break;
    case GPIO_Output:
      GPIO[port].DIR |= (1<<pin);
      break;
  }
}

pressanykey/gpio.c
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void GPIO_SetDir(
uint8_t port,  
uint8_t pin, 
GPIO_Direction dir)

{
  switch (dir) {
    case GPIO_Input:
      GPIO[port].DIR &= ~(1<<pin);
      break;
    case GPIO_Output:
      GPIO[port].DIR |= (1<<pin);
      break;
  }
}

pressanykey/gpio.c
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typedef struct {
  HW_RW MASKED_DATA[0xfff]; 
  HW_RW DATA;     
  HW_RS RESERVED1[0x1000];  
  HW_RW DIR;      
      (...)     
  HW_RO RIS;      
  HW_RO MIS;      
  HW_WO IC;    
  HW_RS RESERVED2[0x3f8];   
  HW_UU UNUSED[0x1c00];   
} GPIO_STRUCT;

// GPIO bank bases can be accessed via GPIO[i]
#define GPIO ((GPIO_STRUCT*)(0x50000000))

pressanykey/memorymap.h
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#include "pressanykey/pressanykey.h"

#define LED_PORT 0
#define LED_PIN 7

GPIO_SetDir(LED_PORT, LED_PIN, GPIO_Output);

GPIO_WriteOutput(LED_PORT, LED_PIN, true);
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void GPIO_WriteOutput(
uint8_t port, 
uint8_t pin, 
bool value) 

{
  GPIO[port].MASKED_DATA[1<<pin] = 

value ? 0x3fff : 0x0000;
}
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Photo: Copper Pete http://www.flickr.com/
photos/26821973@N03/
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Power Supply / Decoupling
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Voltage Regulator
size/footprint
Voltage drop

capacitor requirements
input range (Voltage)

price/availability
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MCP 1801 Datasheet
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Anykey Eagle Schematics
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LPC Expresso 1343
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Oscillator
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LPC 1343 Datasheet
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12 * 4 = 48 MHz (USB)
12 * 6 = 72 MHz (max)
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USB
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USB

LPC 1343 Datasheet
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reset / programming
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flash (experimental)
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Resources

Datasheets
Digikey Wikipedia Loop
other people’s designs
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Vielen Dank!
Fragen?

matthias@irrenhaus.de
tim@kuriositaet.de (@a2800276)

info@anykey0x.de

Why are the holes in cat’s 

fur always in the right 

places for their eyes?

Wednesday, February 27, 13
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https://github.com/anykey0xde/anykey-sdk

http://anykey0x.de/map/

arm-­‐none-­‐eabi-­‐gcc and arm-­‐none-­‐eabi-­‐binutils

https://launchpad.net/gcc-arm-embedded/+download
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http://www.nxp.com/documents/user_manual/UM10375.pdf
http://www.nxp.com/documents/data_sheet/LPC1311_13_42_43.pdf
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https://www.olimex.com/Products/ARM/NXP/LPC-P1343/
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http://ics.nxp.com/lpcxpresso/
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http://www.ti.com/tool/ek-lm4f120xl
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