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Kit overview (1/3)

u XMC1200 CPU Card

Micro USB 5 User LEDs
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Kit overview (2/3)

U Color LED card

Showcases color control

Low power RGB LEDs
(10 mA per channel)

L]
< @
-

Ambient light
sensor

DALI connectivity

DMX512 connectivity
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Kit overview (3/3)

U White LED card

I Showcases brightness control

White LED strings (5 LEDs per string)
24 V powered, 20 mA per channel

Temperature
sensor RF
connectivity
Ambient light
sensor

DALI connectivity
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Hardware overview

U Attach color LED or white LED card to XMC1200 CPU card
U Connect XMC1200 CPU card to PC via USB cable
U CPU card is powered up (as indicated by LED on the card)

CPU card powered I—
via USB cable O & -
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Tooling overview (infineon
Boot modes

U Boot modes available

I UART bootstrap -loader mode

I User mode (Halt after  reset)

I User mode (Debug) Default mode of device on boot kit
I User mode (Productive)

U Boot modes can be configured via:
I DAVE™
I Download DAVE ™

http://www.infineon.com/dave/v4
I MemTool

I Download MemTool

http://www.infineon.com/cms/en/product/channel.html?channel=ff80808112ab681d011
2ab6b50fe07c9

U For more information on how to configure the BMI value, please refer to the
XMC1000 tooling guide

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Tooling overview infineon
DAVE™ =

U DAVE™ is a free development platform for code generation by
Infineon

U It can be downloaded from :

T http://Iwww.infineon.com/dave/v4

U For a guide on setting up DAVE ™ please refer to XMC1x00 boot
kit getting started

Copyright © Infineon Technologies AG 2016. All rights reserved.


http://www.infineon.com/dave/v4

(infineon

>
Q
@
S
o
Q

Kit overview

Hardware overview

Tooling overview T boot modes
Tooling overview i DAV EE
Getting started - examples
General information

References

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting started 1T Example 1 (ﬁﬂwon
RGB lamp using LED LAMP APP (1/20 )

Example 1: RGB lamp using LED LAMP APP

XMC1200/XMC1300
cPU card Color LED card
v

00 p28 @ 522 00
0O p2.7 p2.6 OO 1 5 EERE LED2

OO p2s rPe.14 OO S .
O O p2.11 Pe.12 OD A = :-: :l
OO vop Pe.1e OO

LR R LRy

L wiw  wuw e ven

Jolr
(11 LLLY LLLY AR 1LY AR

(nfineon : i,
T @4 inLight
8} ReB LED |

-I‘_ -

| ‘ = o, ,‘ &

1.5/ 00 b4 pa.g 10O po.g i

p1.3° O O P12 ussp O O'|uppP e U

(P14 OO pilg pa.s OO Pz @ -4 ™% 1DALI . »

\|Pe.e OO pe.1 pe.4 OO pa.5 "
‘"'pa2 OO0 n.c. nc. OO0 pp.3
vuu.infineon.com/xmc: DL-12A~-U1~

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting started 17 Example 1 (ﬁ,’ﬁneon
RGB lamp using LED _LAMP APP (2/20 )

1. Open DAVE ™ r. 3. Select the device accordingly
2

DAVE-41.2 .
& New DAVE Project CR X

Microcontroller Selection Page

Select the microcontroller for which the project has to be created

2. In DAVE ™ workspace, create A
a new NAPBEE&E project | oo

> [] XMC1100 Series
4[] XMC1200 Series

e . . [¥] ¥MC1200-T038x0200 _
U File->New ->DAVE ™ Project 5 e conen?
[ XMC1202-TO28:0064

[ XMC1202-TO28:40032
[ XMC1202-T028:40016

U Give the project a name e.qg. B itz y

Microcontroller Features

ARGB LAMP_ EXAMPLED e

m

m| s

% New DAVE Project 5, ) Egu: fg?{gﬂ:;h
DAVE Project InOut= 34 digital 'O

ADC=12 ADC Channels, 12-bit, Analeg-to-Digital Converter

Create a new C/C++ project for Infineon tool chains

U Sel e DPAVE™™ CE
Project Name:  RGBLamp_Example0l Linker Option
Pr o) ecprajecta s | o= | e e
C:/Workspaces/DAVE-4.1.2/XMC_LED_Current_Control_Explorer W/ | Browse

t e Project Type: Tool Chain: Library  Newlib-nane .
4 (= Infineon Projects ARM-GCC Application

4 (& ARM-GLC Application [] Add floating point support for printf

7] Easy Start Project

[ Simple Main Project

Runtime Library

|| Add floating point support for scanf
[ DAVE CE Project
[7] Empty Project

a (& ARM-GCC Library
[Z] Empty Project

@ Mext » Enish | [ Cancel

Show project types and toal chains only if they are supported on the platform

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting started 17 Example 1 (in’aneon,
RGB lamp using LED LAMP APP (3/20 )

U This example demonstrates RGB lamp functionality using LED_LAMP APP
U We will use the system timer ( SysTick ) as the time base for the interrupt

I Timebaseofls

I In the interrupt, a new target dimming level or target color is regularly
set with a 7 s transition time

U Next, we will show you the steps to creating this project:

1. Instantiate LED LAMP APP

Configure LED_LAMP APP

Configure BCCU Channels

Assign PDM_BCCU APPs to the right channels

Configure Brightness and Color Control Unit (BCCU) global settings
Configure Port Pins

Configure SysTick

Define the SYSTIMER callback function

© N o bk N



Getting started 17 Example 1 (ﬁﬁ’neon,
RGB lamp using LED LAMP APP (4/20 )

1 & Add New APP B
1. Instantiate LED_LAMP APP =
U Click = 0addnew APP Hoa =

L L] s
aa LE 4.06
N e PDM_BCCU[4.1.4]
u elect the o Vet congaten
—_— (= Power Conversion
. £ System

U LED _LAMP APP automatically
aggregates a BCCU channel app
(PDM_BCCU ), a BCCU dimming
engine app ( DIM_BCCU )anda
BCCU global app
(GLOBAL_BCCU)

sm APP Dependency &1 g9 HW Signal Connectivity

LED_LAMP

LED_LAMP_0
"' Y Y
PDM_BCCU DIM_BCCU
PDM_BCCU_0 DIM_BCCU_0

=
GLOBAL_BCCU
GLOBAL_BCCU_D

|

‘ CLOCK_XMCH ‘

CLOCK_XMC1_0

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting started 1T Example 1
RGB lamp using LED _LAMP APP

2. Configure LED_LAMP APP

U Double -click LED LAMP_0 to
open Ul

U Under General Settings tab,

T set Number of LED
channels to 3

I select Dimming Engine as
Dimming Source

(infineon

(5/20 )

am APP Dependency i3 4@ HW Signal Connectivity

LED_LAMP
LED_LAMP_0
- 6 - . ]
PDM_BCCL DIM_BCCU
‘ PDM_BCCU_O ‘ DIM_BCCU_0D ‘
L- S i '

GLOBAL_BCCU
GLOBAL_BCCU_0

I

‘ CLOCK_XMCA ‘

CLOCK_XMC1_0

LED_LAMPO 53

General Settings | Dimming and Intensities Settings

Settings
Enable LED_LAMP at initialization

LED driver
control method: | Direct POM (External LED Drivers) -
Mumber of LED | 5 _ I
channels:

Dimming source: Dimming Engine  {u— ~

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting started 1 Example 1
RGB lamp using LED LAMP APP (6/20 )

2. Configure LED_LAMP APP
(continued)

LED_LAMP_0 53

U Under Dimming and o
- . General Settings | Dimming and Intensities Settings
| nte nSItIeS Settl ngS tab Initial Dimmiig and Intensity Levels

Dirnming Level b Intensity
I setinitial Dimming Level LED chamel0: | 1024 |35 [ x f 1360
LED channel1; | 1024 | | 25 x | 1365 |pa3 %
tO 1024 LED channel 2: | 1024 | | 25 x| 1365 |23 %
. . . 1024 5 % X 005 00
I setinitial Channel —1— . 1—
Intensities to 1365 1024 (5 % x [4035][100
1024 | | 25 x | 4095|100
I setinitial Intensity linear 024] (5 % x [4095)[100
: 1024 | | 25 x | 4095 || 100
walk time  to 0 ms
.I. Set inltial O - 100% Initial Fade Rates : I
1 1 14 H Intensity linear walk time [ms]: 0.0 rescaler
dimming transition time y ™ e
tO O ms 0-100% dimming transition time [ms]: [T 0.0 ([;?C‘E_E’SJ:

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Brightness
341 8.3
341 83
341 8.3
1024 5
1024 5
1024 5
1024 5
1024 5
1024 5
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Getting started 17 Example 1 (ﬁfi’neon,
RGB lamp using LED LAMP APP (7/20 )

2. Configure LED_LAMP APP (continued)
U0 Rename Instance Label

I Right -click LED_LAMP APP
I Select Rename I nstance Label é
I Rename as RGB_LAMP

i Instance Label I,&J

Please Specify Instance Label: RGE_LAMP

QK l | Cancel

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting started T Example 1 (ﬁf’i’neon
RGB lamp using LED LAMP APP (8/20)

3 ] CO nfig u re B CC U C h an n els s APP Dependency 52 | 44 HW Signal Connectivity & Console [T] Properties [*] Problems

(i Double -clicka PDM BCCU
APP

DIM_BCCU
DIM_BCCU_0

PDM_BCCU
PDM_BCCU_O

PDM_BCCU
PDM_BCCU_2

PDM_BCCU
PDM_BCCU_1

CLOCK_XMC1
CLOCK_XMC1_0

U Select Flicker Watchdog
(WD) to enable

PDM_BCCU0 53

Channel Settings | Pin Settings

[ Enable channel at initialization| | Actual linear walk time [msec]: 0.0

Linear prescaler [dec]: 0

|| Bypass dimming input |

Target
intensity

4095

Flicker WD

U Repeat for the other 2 y

imming

PDM_BCCU APP instances " atng

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting started 17 Example 1 (ﬁﬁneon,
RGB lamp using LED LAMP APP (9/20)

4. Assign PDM_BCCU APPs to the right channels

U Hover mouse cursor over the connecting arrow to a PDM_BCCU
APP

U A label will appear momentarily e.g. LEDO/LED1/LED2

aa APP Dependency 2 44 HW Signal Connectivity ) Console [—] Properties |*/ Problems & Prog

LED_LAMP_O

K % .
PDM BCCU PDM_BCCU ? CCU D 8CCU
PDM_BCCU_1 PDM_BCCU_2 PDM_BCCU_0 DIM_BCCU_0

) - -

ACK YMOC1

CLOCK_XMC1_0

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting started T Example 1 @
RGB lamp using LED LAMP APP (10/20)

4. Assign PDM_BCCU APPs to the right channels (continued)

U The labels correspond to the LED channels in the Ul
LED_LAMP_O 33

| General Settings,| Dimming and Intensities Settings |

Initial Dimming and Intensity Levels
Dirnming Level X Intensity = Brightness
LEDO LED channel0: 4095 |100 [% x 2048 |50 (% = | 2048 50 %
LED1 LED channel 1: | 4095 | [100 |3 =x 2048 |50 % = 2048 50 %
LEDZ—? LED channel 2: 4035 | |100 (% x O 00 [% = |0 0.0 |%

U Rename the PDM_BCCU instance label according to the table below

I Right -click PDM_BCCU APP

I Select ARename I nstance Label o
LEDO R_LED1
LED1 G _LED1
LED2 B LED1

I Repeat the above steps with the other 2 PDM_BCCU APP instances

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting s tarted T Example 1 @
RGB lamp using LED LAMP APP (11/20)

4. Assign PDM_BCCU APPs to the right channels (continued)
U Click # D assign pins to PDM_BCCU APPs

U Assign pins as shown:

i Manual Pin Allocator I&
Filter ALL -
E &
APP Instance Mame  APP Pin Mame Pin Mumber (Port)
4 B LED1
PDM Output pin #1E(PO1) -
4 G_LEDM
PDM Output pin #30 (P011) -
4 F_LED1
POM Cutput pin =21 (P04 =
'/?3' Save | | Reset | | Llose

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting s tarted T Example 1 @
RGB lamp using LED LAMP APP (12/20)

5. Configure BCCU global ws APP Dependency 52 | o HW Signal Connectivity

. LED_LAMP
Settlngs LED_LAMP_O
- I'—-,;:"' A
e . PDM_BCCU DiM_BCCU
u DOUble = CIICk ‘ PDM_BCCU_O ‘ DiM_BCCU_0

GLOBAL BCCU 0 in APP (SRR
Dependency tab | |

GLOBAL_BCCU_0

¢
‘ CLOCK_XMCA1 ‘

CLOCK_XMC1_D

GLOBAL_BCCU O 53

. . Clock Settings |Funr_tiu:rnal Settings | Event 5E1:tings|
U Under Clock Settings  tab, ot Clock (LK
.. . . Desired frequency [MHz]: 08 <(—
i to get a bit time of 5 us - |
Actual frequency [MHz]: 0.8
1 Change the Desired Fast Prescaler factor (FCLK_PS) [hex]: | 0x50
Clock Frequency to 0.8 ot Clock (0L
MHz Mode: Normal Mode (BCLK = FCLK/4) ~
Actual frequency [MHz]: 0.2
Actual time [us]: 5 _

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting s tarted T Example 1 @
RGB lamp using LED LAMP APP (13/20)

5. Configure BCCU global settings (continued)
U Under Functional Settings tab,

I limit the maximum possible off time to approx. 5ms (no flicker)
I change ON -bit insertion threshold to 1024

GLOBAL_BCCUO 2
Clock Settings | Functional Settings | Event Settings
Initial global dimmming level [dec]: 0

Trigger / Trap Configuration
Trigger mode selection: | Mode 0: Trigger On Any Channel -

Trigger delay selection: | BCCU Trigger On Channel Trigger -

Trap edge selection: Rising Edge -

Flicker Watchdog Settings

OM-bit insertion thresheld [dec): 1024 <(e—
Minirmum brightness [2]: 01

Longest OFF-tirme at modulator cutput [us]: 5115

Lowest frequency at modulator cutput [Hz]: 19531

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting s tarted T Example 1 @
RGB lamp using LED LAMP APP (14/20)

6. Configure PORT Pins (6 A New aop )

Show hidden categories Search filter

U The intention of this step is to
ensure that the unused pins = o oo ]
(to the LED2 and LED3) are " e Aaoc o

aa CLOCK_XMCI [4.0.6]

not left in a floating state G MSS 0 402

sa CMSIS_ RTOS_RTX [4.0.2]

3| (D)

aa CPU_CTRL_XMCI [4.0.2]
wa DIGITAL 10 [4.0.6]

wa EVENT_DETECTOR [4.0.2]
am EVENT_GEMERATOR [4.1.8]
oa INTERRUPT [4.0.4]

U Add 6 instances of ® RTC (1141

o SYSTIMER [4.1.6]

DIG |TAL_|O APP to the aa WATCHDOG [4.0.6]

. . (= RTOS
project :

Double-Click on the APP to add it to the active project.

| Show latest versions only

Hide beta versions

The DIGITAL_IO APP is used to configure
a port pin as digital Input/Output.

@ APPInfo ||  Add || Close

Copyright © Infineon Technologies AG 2016. All rights reserved.




Getting s tarted T Example 1 @
RGB lamp using LED LAMP APP (15/20)

6. Configure PORT Pins (continued)

U Double -click a DIGITAL IO  APP to open Ul
U Set Pin Direction to Input/Output

DIGITAL IO 0 53
General Settings

Pin direction: | Input/Cutput - _
Input Settings
Tristate

Standard

Output Settings
Mode: Push Pull -

Initial output level: | Low -

U Repeat for other 5 instances of DIGITAL IO APP

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting s tarted T Example 1

RGB lamp using LED LAMP APP (16/20)

6. Configure PORT Pins (continued)

U Click 4§¥ > assign pins to DIGITAL_IO APPs

U Assign pins as shown:

4 DIGITAL IO 0

pin
a4 DIGITAL IO 1

pin
a DIGITAL_IO_2

pin
a4 DIGITAL_IO 3

pin
a DIGITAL_IO 4

pin
a4 DIGITAL IO S

pin

£22(P05)

#23 (P06)

£24 (P0O.T)

#27 (P08

#28 (P09)

£29 (P00 )

Copyright © Infineon Technologies AG 2016. All rights reserved.
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Getting s tarted T Example 1 @
RGB lamp using LED LAMP APP (17/20)

7. Configure SysTick =

Show hidden categories Search filter

U Add SYSTIMER to the project

(= Power Conversion
4 (= System
am ANALOGIO [4.04]

EE]

lan CLOCK XMCL [4.0.6]
lam CMSIS_DSP [4.0.2]
\uw CMSIS_RTOS RTX [4.0.2]
a CPU_CTRL_¥MC1 [402]
w DIGITAL IO [4.06]
. . w EVENT_DETECTOR [4.0.2]
\ow EVENT_GENERATOR [4.18]

U Double -click SYSTIMER APP
am RTC[414]

a SYSTIMER [4.16]
to O pe n U I » WATCHDOG [4.06]

L]
(= RTOS

Double-Click on the APP to add it to the active project.

. . . .
k 7] Show latest versions only
I e YyS ['ic Imer perio
The SYSTIMER APP uses the SysTick interrupt to call user
O u S functions periodically at a specified rate or

after a given time period expires.

I Set Number of software
timers to 1

@ APPInfo | [ Add [ Close

SYSTIMER. O 532

General Settings | Interrupt Settings

U CIICk E. O generate COde SysTick timer period [us]: 1000

Mumber of software timers: 1

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting s tarted T Example 1 @
RGB lamp using LED LAMP APP (18/20)

8. Define SYSTIMER callback function

U Purpose of callback function is to change the colour and
brightness of LED every 7 seconds

U Initialize callback function

void OneSecTick(void );

U Create software timer and start timer

uint32_t  timer_id ;
Timerld = SYSTIMER_CreateTimei(1000000, SYSTIMER_MODE_PERIODI@&SecTick,NULL);
SYSTIMER_StartTimer( Timerld );



Getting s tarted T Example 1 @
RGB lamp using LED LAMP APP (19/20)

8. Define SYSTIMER callback function (continued)

void OneSecTick( void ) else if (step==33){ //dim down slowly to 0%
{ RGB_LAMP_configdim_level = 0;

static  uint8_t  step =0; LED LAMP_SetDimLevelExponentialAdv (&RGB_LAMP,0x64,0xDB);
if (++step==1){ //change color tored

X . , N . }

RGB LAMP_configled intensit 0] = 4095; . .

RGB_LAMP_configled_intensitz H=O; else if (step==40){ //dim up slowly to 25%

RGB_LAMP_configled_intensity  [2] = 0; RGB_LAMP_configdim_level  =1024;

LED LAMP_SetColorAdy&RGB_LAMP, 0x2AC); LED_LAMP_SetDimLevelExponentialAdv (&RGB_LAMP,0x64,0xDB);
B B - }

else if (step==9){ //change color togreen else if (step==47){

RGB_LAMP_configled_intensity  [0] = 0; step = 0;

RGB_LAMP_configled_intensity  [1] = 4095; }

RGB_LAMP_configled_intensity  [2] =0; }

LED_LAMP_SetColorAd¢&RGB_LAMP, 0x2AC);

else if (step==17){ //change color to blue
RGB_LAMP_configled_intensity  [0] = O;
RGB_LAMP_configled_intensity  [1] =0;
RGB_LAMP_configled_intensity  [2] = 4095;
LED_LAMP_SetColorAdy&RGB_LAMP, 0x2AC);

else if (step==25){ //change color to white
RGB_LAMP_configled_intensity  [0] = 1365;
RGB_LAMP_configled_intensity  [1] = 1365;
RGB_LAMP_configled_intensity  [2] = 1365;
LED_LAMP_SetColorAd&RGB_LAMP, 0x2AC);
}

Copyright © Infineon Technologies AG 2016. All rights reserved.



Getting s tarted T Example 1 @
RGB lamp using LED LAMP APP (20/20)

U Build project

1. Click

2. Wait for Build to finish
U Download code

1. Click
2. Switch to Debug view

3. Click to run code

U LED1 regularly changes color
and brightness



