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XMC4000 Family

why it will be successful

afineon

Combination of Infineon key IP and know-how

with all the benefits of an industry standard core

—~———
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nC Know-how

B |ong-term Automotive and
Industrial Microcontroller
experience (> 25 years)

B [nnovative Application
Specific Peripherals

B Highly configurable and
flexible set-up

B Complete portfolio from
8-bit up to 32-bit

Quality and Reliability

B Fast, safe & accurate
peripherals in mass
production

B Extended Temperature
Range on selected
products (Ta = 125°C)

B |ong product life time
(> 15 years)

3rd
SW Tool DAVE™ 3

DAVE™ 3 with enhanced
functionality

IDE & Auto-code
generation making
powerful hardware easy to
use

Open to 3rd parties
Free-Of-Charge



XMC4000 Family @

Extension of todays Portfolio

MIPS
A
B TriCore™ XMC4000 ...
3007 g - AUDO MAX, AURIX™ ® ..benefits of an industrial
i standard ARM® Cortex
core
200__ XMC4000 XMC4OOO . brlngs hlgher
* XMC4100, XMC4200, XMC4~4 Performance than C166
XMC4700
H ... offers additional
C166/XE166/XC2000 Communication Interfaces
120 R T ID (T I ers B ..offers brand new
peripherals
@ . B ... is an extension of the
10 = 8051 compatible existing portfolio
Q Al = C5xx, XC8XX




Target Applications @

some examples

U
QULLLLEY

-

R B

ewable Logistics

Ren

Factory
Energy Automation

Solar Plants Conveyor Belts Machine Control g @

Windmills Lifting Ramps Robotics |
Lift Trucks Sense & Control § |
Barcode |
Readers |
Warehouse u
Management | |
Systems |
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The Bundle

Hexagon Application Kit
Get started with XMC4000

infineon



The Hardware

Cinfineon



XMC4000 Key Family Members @

Strong Portfolio, Maximized Scalability

XMC4700* | XMC4500 | XMC4400 | XMC4200 | XMC4100

Core ARM® Cortex™-M4
§ CPU frequency 180 MHz 120 MHz 120 MHz 80 MHz 80 MHz
£ (at125°C)

g Co-proc Floating Point Unit

o

= Flash sizeupto 2.5MB 1 MB 512 kB 256 kB 128 kB
*qmi RAM size 512 kB 160 kB 80 kB 40 kB 20 kB

? Cache 6 kB 4 kB 4 kB 4 kB 4 kB

B ARM® Cortex™-M4; Thumb-2 instruction set with DSP extensions
B MPU & ECC on Flash plus Parity Check on SRAM

B Floating Point Unit (FPU) in all family members

B Cached architecture

B Dhrystone 2.1 benchmark: >1.25 DMIPS/MHz

* Under definition



XMC4000 Key Family Members
Strong Portfolio, Maximized Scalability

XMC4700* | XMC4500 XMC4400 XMC4200 XMC4100
2X 2X 2X 1x 1x

Timers

Signal

Communication

Gen

POSIF
CCU4 (4ch)
CCUS (4ch)

High-resolution PWM

(150ps)

IEEE 1588 Ethernet

MAC
USB
SD/MMC

Serial channels

(UART, SPI, I2C, I?S)

Ext. Memory I/F
CAN

Touch Button
ADC 12-bit

Delta/Sigma
Demodulator

DAC 12-bit

4x
2X

2X

HS OTG

6X

3X

4x
4X

2X

4x
2X

1x

FS OTG

6X

3X

4x
4x

2X

4x
2X
1x

1x

FS OTG

4x

2X

4x
4X

2X

2X
1x
1x

FS DEV

4x

1x

2X

2X

(iﬁneon |

2X
1x
1x

FS DEV

4x

1x

2X

2X

* Under definition



XMC4000

Optimized for Best-in-class Real-time Control

B DSP instructions

B Floating Point Unit
(single precision)

B Bus matrix with
separate busses for
code, data, system

B Fast interrupt
response time and
task switching

B Intelligent peripherals

for CPU offloading
B DMA for ETH & USB

ARM Cortex-M4F

FPU MPU DEBUG

ICode DCode System

afineon

usB
FIFO
DMA

@

BROM
FLASH

FCE

DSRAM
system
comm

WDT

STM

RTC

POSIFO
POSIF1

Peripheral Bus A

()—()—()—()—()—()—()—()—E
()—O—O—()—O—()—()—O—a

Peripheral Bus B

Standard core coupled with specialized peripherals.

EBU

SW-configurable to application-specific requirements

16.04.2012
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XMC4000 scalability @
5 Product Series # 8 Packages # 64kB to 2.5MB Flash

Clock Flash SRAM

180 MHz 2.5MB 512 kB

120 MHz 1 MB 160 kB XMC4500 XMC4500 )
120 MHz 768 kB 160 kB XMC4500
(

120 MHz 256 kB 80 kB ( XMC4400

XMC4200 )

120 MHz 512 kB 80 kB

80 MHz 256 kB 40 kB

80 MHz 128 kB 20 kB (
80 MHz 64 kB 20 kB
VQFN48 (7x7)  LQFP64 LQFP100 LQFP144 LQFP176
(12x12) (16x16) (22x22) (26x26)
LFBGAG4 * LFBGA144 LFBGA225

(5x5) (10x10) (13x13)

& § §

* Under definition




XMC4000 scalability @
Scalable Port Mapping across Family

B Ease layout
generation for
PCB variants with
placement options

[

Analog
Analog Ref.
Debug

USB

XTAL, RESET

Supply

16.04.2012 Copyright © Infineon Technologies 2012. All rights reserved. Page 11



The Software
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DAVE™ 3
Free IDE plus Code Generator

Integrated Development Environment (IDE)

Eclipse based
Free GNU Compiler, Debugger, Flash Loader
Free data visualization utilities

Open for 3rd party tools (Compiler, Debugger)
and Software (Operating Systems, Stacks) as

plug-in

infineon

Auto-code generator

B Easy selection of peripheral and application
oriented DAVE™ Apps

B Configuration via graphical user interface

B Generated code can be used via well
documented APIs (like a library)

B Extendable by user or 3rd party Apps

. DAVE IDE - Project ADC_LED/Main_Project ADC_LED.c - DAVE 3 =N Bl = . DAVE CE - CAGH_Workspaces\DAVE _3\WS-3-0-0AWS2\PWM_ i P 0LV SPO01_Ouimadel -..[ o | - [mEzsn)
File Edit Navigate Search Project DAVE Debug Window Help File Edit Navigate Project DAVE Debug Editor Menu Window Help
v gl wE R & o E LR PR | = [ DAVE IDE i~ | @ EHaVESoM -~ f vy 2@ of| & DAVECE|B 7
¥ - §l - PY o B¢/ 2P | 7 O3 PWMSP0010 = = O|[3s App Selection View & =a
T C/C++ Projects 2 7| d Main_Project ADC_LED.c & "0 = % | | Counting Mode Timer Mode Star Key-Word | & 1§
0 & int in(void) - &5 Project ADC_LED Q) Edge-Aligned Mode Enable Single Shot Mode b
int main(voli -
i Project ADC_LED [ Active - D % PWM_Generation [ Center-Aligned Mode Search filter
¥ Binaries "“ I;:h;des Category Based Tree
i) Includes unsigned long adc_result; . 51:1 Vi Conegmatiant Capture/Compane Unita
. /* Setup the syst * = startup = 16 6L N . S RPROTIS
=3 SDel;)ug up th emn 2 Mainc CCU4 resolution(ns) 20 nsec 16.6¢ ¥ CNT001 [0.0.0)
& Startyg . . = N
P 4 SysTick_Config(12000); / 0.1 ms = 10@us 3 PWM_Generation.| PWM freq (Hz) 1500 T = 9998 ' I owmso0oL IU.LZI’
:\ GPIO.h PWM_Generation. b
[g Main_Project ADC_LED.c * Configure P3.9 (LED) */ ¥ i) b .
ErrorLog.txt Control_P3_9(OUTPUT_PP_GP, STRONG); Simple PWM Configurations | Signal Configurations| Advanced PWM Configuratio.. B v atesst Vel oves Ut
— - = . 4 n »
Project ADC_LED.Id /* Initialize and start ADC */ = - |4sApp Dependency GraphView 2, [l Properties| . Problems =0
12 Project ADC_LED simulator ADCO_Tnit(); sn App Depe i : UlEditor
1= PWM_Generation ‘ e 1 , =
/* Infinite loop * s PWMSPOO1/0 - «n PWMSP001/0 v
: . /0
while (1) { ¥ 10002/0
do{ ) N e v 44 DBG001/0 a8 CLKO01/0
4 il 4 sa DBGOOL/0
[Zl Active Project Problems | & Console 2 [ Properties O @ HEk 2 Brriv-8 8 CLK001/0 +010002/3
CDT Build Console [Project ADC_LED] WAL +0 10002/1 10000023
A N wa 12C001/0 =
'Invoking: Sourcery G++ Lite Create Listing' s CLK0O1/0
"C:\Tools_MCU\GCC_ARM\Rel-4-6-Dec11/bin/arm-none-eabi-objdump” -h -5 & 10002/1 #a RESET001/0 410002/0
Project_ADC_LED.elf > “"Project_ADC_LED.lst" ¥a DBGO01/0
.F.1n1shed building: Project_ADC_LED.1st ¥s 1000272 s DBGOO1/0.
#s DBG001/0
*xxx Build Finished **** = & 10002/3
> - - uLid Fanashe = & DBGO01/0
92 RESETON /N
0 Writable Smart Insert Azl o
16.04.2012 Copyright © Infineon Technologies 2012. All rights reserved. Page 13



DAVE™ 3 Component based Programming

Example PWM

Generate
& DAVE CE - C\GH_Workspaces\DAVE_3\ws_v-0-13\WS54_Video\l C C O d e p rOj e Ct

File Edit Navigate Project DAVE Debug Window Help

wilkd (e & Bue S el wyrsrmmrees
@ C/C++ Projects 52 [ Project Explorer = 0|/ e PWMSPO01_0 22
| =R Timer Mode Settings

= PWM [ Active - Debug ] Counting Mode Timer Mode

[l Includes . :
@ - 7

& Dave e Edge Allgned Mode Enable Single Shot Mode
& Startup _) Center-Aligned Mode

mer Configurations

Configure the i =
AppS as needed Duty Cycle (%) 50 o a

; No timer concatenation

Interrupts

aa App Dependency TreeView 2 Rc=o Compare Match Period Match

»a PWMSP001/0
s CCU4GLOBAL/O

[] Enable at initialization

External Stop Trap Interrupt
wa CLKOOL/0 o o

=0
-
Start
Start after initialization

16.666666667 nsec i
9c3e hex i 1
delf hex i

External Start

[] Enable at initialization

Choose the desired
s App Selection View & Apps from I|brary

Search filter

Category Based Tree

infineon

sa DACWGO001 [0.1.0]
«a DACWG002 [0.1.0]
= Time Processing
= PWM Generation
s PWMSP001 [0.1.6]
s PWMSP002 [0.1.4]
sa PWMMP0O01 [0.1.3]
= Signal Capture
«a CAPOO1 [0.1.2]
sa CNT001 [0.1.5]
& Timer
»a RTCO01 [0.1.0]
wa SYSTMOO1 [0.1.6]
= Communication

1

Show Latest Versions Only

RESET001/0
- / Simple PWM Configurations | Signal Configurations | Advanced PWM Configurations
wa 10002/0
==

l
«a PWMSP001/0

«» App Dependency GraphView 2 . = Properties| . Problems

Required Apps
1000200 will be included

Define constraints :
automatically

e.g. on IO pins
s CCU4GLOBAL/O

«a CLK0O01/0 =a RESET001/0

Interconnect the
required Apps
with signals



DAVE™ 3 Component based Programming (iﬁeon

Example PWM

% DAVE CE - PWM/Main.c - DAVE 3

File Edit Navigate Project DAVE Debug Window Help

il El uwh & B s @

ﬁ;vé} o ow o ow

el C/C++ Projects 2 [ Project Exploreﬂ

= 04 PWMSP001.0  [[& Main.c i3

BEE ¥

LT

4 55 PWM [ Active - Debug |
¢ @ Includes
4 (= Dave
4 (= Generated
= Inc
4 = 8rC
= CCU4GLOBAL
= CLKOO1
» (= DAVESupport
¢ = 10002
- = LIBS
4 = PWMSP0O01
i [g PWMSP0O1_Conf.c
i le PWMSPOO1.c
» = RESET001

Generated Code

16.04.2012

{

#include <XMCA500.h>
#include <DAVE3.h>

int main(void)

status_t status;

DAVE Init();

status = PWMSPO@1 SetDutyCycle(&PWMSPOO1 Handle®, 79);

while(1)
{

//SFR declarations of the selected device
//Declarations from DAVE3 Code Generation

// Declaration of return variable for DAVE3 APIs

// Initialization of DAVE Apps

L

API to control
the PWM signal

Copyright © Infineon Technologies 2012. All rights reserved. Page 15




DAVE™ 3 Apps

Overview

Service Apps
0 DMA

O NVIC

a1/0

d EBU

4 Flash

d CRC

O Debug Log
d CMSIS RTOS
a...

Peripherals Specific Apps
Basic Applications

O Timer

O CAN

O USIC (12S, 12C, UART, SPI)
O Simple ADC

0 Complex ADC

U Delta Sigma Demodulator

O DAC

O Resolver

a PWM

U Capture

U Counter

O POSIF

U Ethernet

U Touch

Q..

(infineon

Middle Ware
[ USB stack, class drivers

O TCP/IP stack plus HTTP,
FTP, SNMP

O SD/MMC, file system,...

O GUI lib plus driver for
inteligent LCD

O FOC motor control
O Touch / HMI

O Modbus

Q..

Complete Solutions
U Web server

U Motor control

O HMI Demos

a...



The ECO System

Hexagon Application Kit
Get started with XMC4000

Cinfineon



Hexagon Application Kit @

ACT-Satellite
- Actuator board

CPU- and Satellite Boards

CPU-Board

- XMC4500 MCU

- Here: 3-phase motor

- Stand-alone poweredvia ...
T control
JEE o | - Full bridge power stage
- 2 Cortex debug ‘ ge pov 9
- Resolver circuit
EITEE O - Encoder interface
- USB OTG

- Shunt current

- Quad-SPI Flash memory
measurement

- RTC battery
-COM/ACT / HMI
connector

COM-Satellite HMI-Satellite

- Communication - Color OLED (160 x
interface 128)

- Ethernet (RMII) - SD/MMC card IF

- MultiCAN - Audio encoder (12S)
- RS485 - Touch sense buttons

16.04.2012 Copyright © Infineon Technologies 2012. All rights reserved. Page 18



XMC4000 Family Cinfineon

to keep in mind

Key Features:

ARM Cortex-M4F

B ARM® Cortex™-M4 FPU MPU DEBUG

B  FPU (Floating Point Unit) DCode  System

B MPU (Memory Protection Unit) &
ECC (Hardware Error Correction on
Flash) & Parity on SRAM

B Fastest Flash (20-22 ns access time)

B ERU for Real Time (Event Request

Unit) EBU

B Up to four 12-bit ADC with < 500 ns
conversion time

O—()—()—()—()—()—O—()—E

OO0 O0—0—0-0«(

B Two 12-bit DAC

B Powerful PWM units
(up to 4 CCU4 & up to 2 CCU8)

B Delta/Sigma Demodulator

POSIFO
POSIF1

B POSIF (Position Interface)

Peripheral Bus B

<€
(0]
S
o
©
i
()
4=
o
=
]
o

B DAVE™ 3

| + ° i
Up to +125°C ambient B Bold = Outstanding Feature

B Long Term Availability _
> 15 years B RED = Unique Feature

16.04.2012 Copyright © Infineon Technologies 2012. All rights reserved. Page 19



The Commercial Aspect

Cinfineon



Commercial Info
Development Kits

CPU  Satelitte / Extension

Hexagon Application Kits Content Board Boards

(infineon

Accessoires /

Debug Documentation

Price

<
2 5
— S~
g 8 8 g % = £
. 1 (]
Kits : : g =2 e s = 3
. Kit ISAR Number Kits Name p 2 > 24 S8 g £
Edition < o T T 5 9 oz
< 9 Y 23 3 7 § P
- > = = c B3 m Ee
= > e o =2 5 P4 ) o]
O T (@] << DO = o o (U]
Basic KIT_XMC45_BE1_002 XMC4500 Basic Kit X X X| X |5500€
Enterprise |KIT_XMC45_EE1_001 XMC4500 Enterpise Kit | x| | | [ x| x x| x [89,00€
Application KIT_XMC45_AE1_001 XMC4500 Automation Kit #1 X X X | X[ x| X X | x| x [29900€
KIT_XMC45_AE4 001 XMC4500 HMI&COM Kit #1 X X X X| X X | x| x ]22900€
KIT_XMC4x_HMI_OLED-001{Standard Human Interface X 89,00 €
Satellite KIT_XMC4x_COM_ETH-001 |Ethernet/CAN/RS485 Interface X X 79,00 €
KIT_XMC4x_AUT_ISO-001 |Automation I/O Satellite X X 79,00 €

Set date

Copyright © Infineon Technologies 2011. All rights reserved.
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XMC4000 Family Cinfineon
Key Milestones

XMC4500 XMC4400/4200/4100 XMC4700
» First Products o 1St Portfolio Extension « 2nd portfolio Extension
¢ Mid- to High-End  Low-to Mid-End  High-end
« Package options: « Package options: « Package options:
LQFP-100/144, VQFN-48 LQFP-176
LFBGA-144 LQFP-64/100 LFBGA-144/225

4

Samples SOP Samples SOP Samples SOP

18.01.2012 Copyright © Infineon Technologies 2012. All rights reserved. Page 22




DAVE™ 3 —
Live Demo (lnfineon.

o CRG CE TE WoasSaces AV T V-0 ERWEA ool a0 TV L i POSPOCT irmodel - GAVE 3 =Y -
file L1 hevipste Froject DAVE Detwg Window Help

WA G f BusUezel - & = [EEREE]m
T Peier! Froioms Bl ramspon o 23| A Setection View §

nnnnnn

sUse DAVE 3to generatea =~
PWM signal with a varying e ——
duty cycle. e

=One CCU4 Slice to drive a -
port pin with a frequency of e
50KHz.

=A second CCU4 Slice to
trigger an interrupt to modify
the duty cycle.

=Build and run code on
Hexagon Board

06.03.2012 For internal use only Copyright © Infineon Technologies 2012. All rights reserved. Page 23
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