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“Just like
Arduino...

/77
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... only better”
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Arduino Uno

AnykeyOx.de

Microcontroller

ATmega328 (8bit)

LPC1343 (32bit)

Operating Voltage 5V 3.3V

Input Voltage 7-12V 3.5-10V
Digital I1/0 Pins 14 (6 provide PWM) 23 (16 PWM)
Analog Input Pins 6 8

DC Current per 1/0 Pin 30mA 45mA

32 KB (ATmega328) of

32KB (no bootloader in

Flash \t/)vhich 0.5 KB used by flash necessary)
ootloader

RAM 2KB 8KB

EEPROM 1KB expandable on board

Clock Speed 16 MHz 72 MHz

USB FTDI PHY on chip

Matthias Kraul3 - Tim Becker @anykeyOxde www.anykeyOx.de
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Initial choice of Processor

Cortex "-M3

Wake Up Interrupt
Controller interface

SRAM &
Peripheral
Interface
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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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Package Product fmax [Max]  FLASH (kB)  RAM (kB) O pins Nr. USB
status (MHz) devices
SOT313-2 (9 el nt 180 1024 200 165 0 (14
~ 30214-2:2; :)’?“; fi 7 B 7 B 0 B 1 D 1:43;

SOT315-1 (6) :’:;20;’““‘“ 2 (13)

SOT407:1(9) | cnssiification

SOT459-1 (1) (30

SOT486-1 (6)

SOT570-3 (7)

) o — 4 =g > 428

SOT865-3 (10) 72 0 4 26 :
Type number AV el ) av U av UJ J av ) av av UJ AV
LPC1311FHN33 E)® [/ sOT8653  Production | 72 8 |4 28 0
LPC1313FBD48 )@ [ SOT3132  Production | 72 ‘a2 8 42 0
LPC1313FHN33 )@ ) SOT8s53  Production | 72 32 '8 28 0
LPC1315FBD48 )@ ' SOT3132  Qualification 72 32 8 40 0
LPC1315FHN33 ®E® [ sSOT8653  Qualification | 72 32 '8 28 0
LPc13t6FBD4s )@ | SOT3132  Qualification | 72 48 8 40 0

[ N N ]

LPC1777FBD208 )M [ SOT4581  Qualification | 120 512 96 165 1
LPC1778FBD144 TIRW ' SOT486-1 Production 120 512 96 109 1
LPC1778FBD208 | E)FIM | SOT4591  Production 120 512 96 165 1
LPC1778FET180 fia® - sOT1570-3 Production 120 512 9% 141 1
LPC1778FET208  P)[I® [ SOT950-1  Production | 120 512 96 165 E
LPC1785FBD208 FIAE T459-1 Qualification | 120 256 80 165 1
LPC1786FBD208 TP® [ SOT459-1  Qualification | 120 256 80 165 E
LPC1787FBD208 TIR® ' SOT459-1 Qualification | 120 512 96 165 1
LPC1788FBD144 )@ [ SOT4861  Production 120 512 % 109 1
LPC1788FBD208 )W ' SOT459-1 Production | 120 512 9 1
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B build

Bl core
Bl drivers

Bl Ipcixxx

Branches

age
2 months ago
2 months ago
2 months ago

a year ago

Pull Requests

1

Explore Gist Blog Help

4 Issues 4

message

Prep for v1.1.0 [Kevin Townsend
Prep for v1.1.0 [Kevin Townsend
Added F to hard float values [Ke

Initial commit [microbuilder]
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LPC1311/13/42/43

32-bit ARM Cortex-M3 microcontroller; up to 32 kB flash and
8 kB SRAM; USB device

Rev. 4 — 20 June 2011 Product data sheet
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generous peripherals
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Fig2. LPC1342/43 LQFP48 package
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Button
GPIO User manual
Button Programming

Matthias Kraul} - Tim Becker @anykeyOxde www.anykeyOx.de
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LED
LED Datasheet
Calculate Resistor
LED Programming
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Selection Guide

Part No. Dice Lens Type

APT2012SYC SUPER BRIGHT YELLOW (InGaAlIP) WATER CLEAR

Note:
1. 61/2 is the angle from optical centerline where the lumincus intensity is 1/2 the optical centedine value.

Electrical / Optical Characteristics at Ta=25°C

Symbol Parameter Device Typ. Max. Units Test Conditions
Apeak Peak Wavelength Super Bright Yellow 590 nm [F=20mA
AD Dominant Wavelength Super Bright Yellow 588 nm IF=20mA
Ar1/2 Spectral Line Half-width Super Bright Yellow nm [F=20mA
C Capacitance Super Bright Yell 25 pF Ve=0V i=1MHz
VF Forward Voltage Super Bright Ye 2.0 5 v [F=20mA
IR Reverse Current Super Bright Yel 0 uA VrR=5V

Matthias Kraul} - Tim Becker @anykeyOxde www.anykeyOx.de
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9.6 Electrical pin characteristics

002aae8930

3.6 I

VOH i
T=85°C
(V) Z

\\

0 10 20 30 40 50 60
loH (MA)

Conditions: Vpp = 3.3 V; on pin PIO0_7.

Fig 19. High-drive output: Typical HIGH-level output voltage Voy versus HIGH-level
output current lgy.

Matthias KrauB - Tim Becker @anykeyOxde www.anykeyOx.de
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20mA (LED typical current)
3.0 V (10) - 2.0V(forward Voltage)= ~1.0V

Matthias Kraul3 - Tim Becker @anykeyOxde www.anykeyOx.de
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20mA (LED typical current)
3.0 V (I0) - 2.0V(forward Voltage)= ~1.0V

Ohm’s Law R=V/I
1.0V/0.02A = 500

Matthias Kraul3 - Tim Becker @anykeyOxde www.anykeyOx.de
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20mA (LED typical current)
3.0 V (I0) - 2.0V(forward Voltage)= ~1.0V

Ohm’s Law R=V/I
1.0V/0.02A = 500

100 Ohm (to be on the safe side)

Red LEDs have less Voltage drop

Matthias Kraul3 - Tim Becker @anykeyOxde www.anykeyOx.de
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So how do you turn it on?
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AH

AP

U

Bootloader

RA M\

ROM

:‘L
.

4GB

B I

oo

1GB

SB

memory space

oGB*

AHB peripherals

LPC1311/13/42/43
OxFFFF FFFF
reserved
0xE010 0000 16 - 127 reserved
private peripheral bus OxE000 0000
reserved 1 A 12415  GPIO PIO3
0502000000 811 +  GPIOPIO2
AHS peripheraie 0x5000 0000 47 _: _ GPIOPIOT
0-3 E GPIO PIOO
reserved
APB peripherals
23 - 31 reserved
- O | 22! SSP1 (LPC1313FBD48/01)
APB peripherals 4000 0000 19 - 21 reserved
18 : system control
17: IOCONFIG
reserved 3 16 SSPO
15, flash controller
14, PMU
0x2000 0000
10 - 13 reserved
reserved 3 .
Ox1FFF 4000 9 ! i i
16 kB boot ROM Ox1FEF 0000 8 + USB (LPC1342/43 only)
7 ADC
5 +  32-bit counterftimer 0
e arior) : 16-bit counter/timer 1
4 it cou i
j :: zRAM :t:z::?;::;) 0x1000 1000 3 E 16-bit counter/timer 0
0x1000 0000 -
2 ! UART
N g WDT/WWDT
reseves 0 : 12C-bus
0x0000 8000
32 kB on-chip flash (LPC1313/43) 0x0000 4000 3
+ 256 words
16 kB on-chip flash (LPC1342) 0x0000 2000 Py = 0x0000 0400
8 kB on-chip flash (LPC1311) |~ 0x0000 0000

0x5020 0000

0x5004 0000
0x5003 0000
0x5002 0000

0x5001 0000
0x5000 0000

0x4008 0000
0x4005 C000
0x4005 8000
0x4004 C000
0x4004 8000
0x4004 4000
0x4004 0000

0x4003 C000
0x4003 8000

0x4002 8000
0x4002 4000
0x4002 0000
0x4001 C000
0x4001 8000
0x4001 4000
0x4001 0000
0x4000 C000
0x4000 8000

0x4000 4000
0x4000 0000

002aae723
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AHB peripherals 0x5020 0000

16 - 127 reserved

0x5004 0000
0x5003 0000
0x5002 0000

0x5001 0000
0x5000 0000
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AHB peripherals

16 - 127 reserved

12-15'  GPIO PIO3

8-11 GPIO PIO2

Table

GPIODATAMASK

GPIODATA

GPIODIR
GPIOIS
GPIOIBE
GPIOIEV
GPIOIE
GPIORIS
GPIOMIS
GPIOIC

0x5020 0000

0x5004 0000

0x5003 0000
0x5002 0000

Access Address offset

RW

Nt ki

0x0000 to Ox3FF8

Ox3FFC

0x4000 to Ox7FFC
0x8000

0x8004

0x8008

0x800C

0x8010

0x8014

0x8018

0x801C

0x8020 - OxFFFF

Description

Port n data address masking register
locations for pins PIOn_0 to PIOn_11 (see
Section 9.5.1)

Port n data register for pins PIOn_0 to
P1On_11

Reserved
Data direction register for port n
Interrupt sense register for port n

Interrupt both edges register for port n
Interrupt event register for port n
Interrupt mask register for port n

Raw interrupt status register for port n
Masked interrupt status register for port n
Interrupt clear register for port n
Reserved

Reset
value

n/a

n/a

0x00
0x00
0x00
0x00
0x00
0x00
0x00
0x00
0x00

N
oy
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PR

#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

Wednesday, February 27, 13



void GPIO SetDir (
uint8 t port,
uint8 t pin,
GPIO Direction dir)

tSe GPIO Input®
GPIO|[port]|.DIR
eak:
case GP1O Output:

GPIO|[port ]| .DIR
break;

~(1<<pin);

(1<<pin);

pressanykey/gpio.c
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typedef struct {
HW RW MASKED DATA[Oxfff];
HW RW DATA;
HW RS RESERVED1[0x1000];
HW RW DIR;
(oo.)
HW RO RIS;
HW RO MIS;
HW WO IC;
HW RS RESERVED2[0x3f8];
HW UU UNUSED[0x1c007];
} GPIO STRUCT;

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

pressanykey/memorymap.h
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typedef struct {
HW RW MASKED DATA[Oxfff];
HW RW DATA;
HW RS RESERVED1[0x1000];
HW RW DIR;
(oo.)
HW RO RIS;
HW RO MIS;
HW WO IC;
HW RS RESERVED2[0x3f8];
HW UU UNUSED[0x1c007];
} GPIO STRUCT;

// GPIO bapnk bases can be accessed via GPIO[i]
#defin (GPIO STRUCT*) (0x50000000))

pressanykey/memorymap.h
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typedef struct {
HW RW MASKED DATA[Oxfff];
HW RW DATA;
HW RS RVED1[0x1000];

HW RO RIS;
HW RO MIS;
HW WO IC;
HW RS RESERVED2[0x3f8];
HW UU UNUSED|[0x1c00];
} GPIO STRUCT;

// GPIO bapnk bases can be accessed via GPIO[i]
#defin (GPIO STRUCT*) (0x50000000))

pressanykey/memorymap.h
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typedef struct {
HW RW MASKED DATA[Oxfff];
HW_RW DATA; JI——
HW_RS RVED1[0x10001 et )

GPIO (o wcﬂpt\on -
HW_RY Table 148 9% 0x5003 000 oss Address o data 2ddreS mas‘(:‘:‘t)g reg\ X
— 0000 0 0X3F 8 \ oca;“ons for p\ﬂs \On_
Name RIW gection 9 5 r;g\s for pInS plon_
HW RO RIS arIoDATANISE pottn
* FFC pion_
— 4 W 0x3 =
ATA 000 t© OXTFFC Rese:'\recﬁon register 0 P° it
HW RO MI S p GPIOD ) OxA Data <o register fof P°
o ! RIW 048000 ierruPt 57 edges registe’ -
o a
HW WO I C ® : ij 0X8004 \(‘\te\'fupt eg\Ster forp
— 4 GPIODIR 8008 rupt evert ==
GPIOIS g 0;3000 \:\:er"upt mask reg\sﬁer'e:;g: §
HW—R S RE S E RVE D 2 [ O X 3 GP\O‘B;:J p;;v:v ox8010 Raw intermp:‘::‘;;ms egiS
GP\O! 0xB8014 \asked inte 00
HW UU UNU S E D [ O X ]. C O O GPIOIE R 0:3013 \:teﬂuptc\ register for
T GPIORIS 2 ox801C reserved
} GPIO STRUCT; omS W 0 - OXFFFF
4 GP! 0x802
T GP\O\C

// GPIO bapnk bases canmpw@  accessed via GPIO[i]

(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(DED PORT, LED PIN, true);

Wednesday, February 27, 13




void GPIO WriteOutput (
uint8 t port,
uint8 t pin,
bool value)
1
GPIO[port].MASKED DATA[1<<plin] =
value ? O0x3fff : 0x0000;

Wednesday, February 27, 13



Photo: Copper Pete http://www.flickr.com/
photos/26821973@NO03/

- ——
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Power Supply / Decoupling

Matthias Kraul} - Tim Becker @anykeyOxde www.anykeyOx.de
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Voltage Regulator
size/footprint
Voltage drop

capacitor requirements
input range (Voltage)

price/availability

Matthias Kraul3 - Tim Becker @anykeyOxde www.anykeyOx.de
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Typical Application Circuit

oV
Battery

MCP1801

Cin |

] HP e
Ceramic

N N

Vin Vour

SHDN Nc

VouT

L

—— Cou
1 uF

3.3V @ 40 mA

T
Ceramic

MCP 1801 Datasheet
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Table 21. Recommended values for Cy4/Cy, in oscillation mode (crystal and external
components parameters) low frequency mode

Fundamental oscillation Crystal load Maximum crystal External load
frequency Fosc capacitance C series resistance Rg capacitors Cxq, Cx2
1 MHz - 5§ MHz 10 pF <3000 18 pF, 18 pF
20 pF <300 Q 39 pF, 39 pF
30 pF <3000 57 pF, 57 pF
5 MHz - 10 MHz 10 pF <3000 18 pF, 18 pF
20 pF <2000 39 pF, 39 pF
30 pF <100Q 57 pF, 57 pF
10 MHz - 15 MHz 10 pF <160Q 18 pF, 18 pF
20 pF <600 39 pF, 39 pF
15 MHz - 20 MHz 10 pF <800 18 pF, 18 pF

LPC 1343 Datasheet
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Fig 32. LPC1342/43 USB interface on a self-powered device
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flash (experimental)
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Vielen Dank!
Fragen?

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

info@anykeyOx.de
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arm-none-eabi-gcc and arm-none-eabi-binutils

https://launchpad.net/gcc-arm-embedded/+download

https://github.com/anykeyOxde/anykey-sdk

http://anykeyOx.de/map/
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http://www.nxp.com/documents/user _manual/UM10375.pdf
http://www.nxp.com/documents/data_sheet/LPCI311 |3 42 43.pdf

Matthias Kraul3 - Tim Becker @anykeyOxde www.anykeyOx.de

Wednesday, February 27, 13


http://www.nxp.com/documents/user_manual/UM10375.pdf
http://www.nxp.com/documents/user_manual/UM10375.pdf
http://www.nxp.com/documents/data_sheet/LPC1311_13_42_43.pdf
http://www.nxp.com/documents/data_sheet/LPC1311_13_42_43.pdf

https://www.olimex.com/Products/ ARM/NXP/LPC-P1343/

LPC-P1343

DEVELOPMENT PROTOTYPE BOARD FOR LPC1343
CORTEX M3 ARM MICROCONTROLLER

Price 12.95 EUR
10+ pcs 11.66 EUR
50+ pcs 10.36 EUR
1 Add to basket
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http://www.ti.com/tool/ek-Im4f | 20xl

Stellaris® LM4F120 LaunchPad Evaluation

Kit statws: acTive
EK-LM4F120XL

(B Description/Features Bj Technical Documents @9 Support & Community W Order Now

Description

Introducing the Stellaris® LM4F120 LaunchPad

The Stellaris® LM4F120 LaunchPad Evaluation Board is a low-cost evaluation platform for ARM®
Corex™-M4F-based microcontrollers from Texas Instruments. The design of the Stellaris LaunchPad
highlights the LM4F120H5QR microcontroller with a USB 2.0 device interface and hibernation module.

The EK-LM4F120XL also features programmable user buttons and an RGB LED for custom applications.
The stackable headers of the Stellaris® LM4F120 LaunchPad BoosterPack XL Interface make it easy and
simple to expand the functionality of the Stellaris® LaunchPad when interfacing 1o other peripherals with

Stellaris® BoosterPacks and MSP430™ BoosterPacks.

Stellaris® LM4F120 LaunchPad Evaluation Board
Features (EK-LM4F120XL)

The Stellaris® LM4F120 LaunchPad Evaluation Kit offers these features:

« A Stellaris® LaunchPad Evaluation board (EK-LM4F120XL)
« On-board Stellaris® In-Circuit Debug Interface (ICDI)

« USB Micro-B plug to USB-A plug cable

« ReadMe First quick-start guide
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http://www.reichelt.de/Diverse-Rework-Stationen/

STATION-ZD-939L/3/
index.html?;ACTION=3;LA=2;ARTICLE=90914;GROUPID
=4126;artnr=STATION+ZD-939L

STATION ZD-939L :: Digitale HeilRluft SMD Rework Station,320W, ESD

Artikel-Nr.: STATION ZD-939L

74,95 €

inkl. gesetzl. MwSt. zzql. Versandkosten

Voraussichtlich lieferbar g
ab: 04.03.2013 B
Stiick:

Warengruppe: 0
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