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Note: Table of Contents see page 12 and page 13.

I ntroduction:

This“Appnote” isaHands On Training / Cookery Book / step-by-step book.
It will help inexperienced users to get familiar with the CAPCOM 6/ CCU6 module.
This step-by-step book is afollow-up to AP16137.

The purpose of this document is to gain know-how of the possibilities offered by the CAPCOM 6
module for PWM generation.

Note:

The style used in this document focuses on working through this material asfast and easily as
possible. Which means there are full screenshots instead of dial og-window-screenshots; extensive
use of colours and page breaks; and listed source-code is not formatted to ease copy & paste.

Have fun and enjoy the CAPCOM 6 module!

Note:

Additionally, there is a step-by-step book (AP16109) focusing on BLDC-Motors available, which
can be used for all 8/16 and 32 bit microcontrollers equipped with the CAPCOM 6 module.

To get the most out of the CAPCOM 6 module this additional Cookery Book istheicing on the
cake of al available functionalities (modes) offered by this module (e.g. Multi-Channel Mode, Hall
Sensor Mode).

Note:

In case you want to start with the CCUG6 from scratch (generating Asymmetrical/Edge-Aligned
PWM signals or Symmetrical/Center-Aligned PWM signals) we suggest taking alook at APO8068.

Note:

At the time this document was written there was no Keil simulation support for the XE164
microcontroller. If you want to learn how to setup the Keil software simulated logic analyzer to
view the PWM signals on the Keil simulator we also suggest taking alook at AP08068.
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Asymmetrical / Edge-Aligned PWM generation:
Single Shot Mode: Timer12 (note length),
Modulation: Timer 13 (note frequency),

Playing music

Application Note 5 V2.0, 2008-06
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Note:

Port_0 pins used by our PWM module CCUGL1.:

Port Lines | Signd Duty Cycle [%)] (purpose, modulated by)

P0.0 CCuU61 CC60 100 (note length, Timer 12)

PO.1 CCU61 CC61 100 (note length, Timer 12)

P0.2 CCU61l CC62 100 (note length, Timer 12) + 50 (note frequency, Timer 13)
P0.6 CCU61 COUT63 50 (note frequency, Timer_13)

Port_2 pins used as GPIO:

Port Lines | Function Comment

P2.8 Show start of next note Toggled via Software

pP2.7 ,Use: program running signal“ | Toggled viaCAPCOM?2 Timer 7 ISR
Port pins used:

Pin CCU61-Channel Modulated by Purpose
P0O.0 | CC60 | CCUBL Channel 0 | Modulated by T12 show note length

duty cycle= 100 %
only for measurement

PO.1 | CC61 | CCUGL Channel 1

Modulated by T12 show note length
duty-cycle =100 %
only for measurement

P0.2 | CC62 | CCU6GL Channel 2 | Modulated by T12 + T13 | Music Outpuit: h
note length
modulated by " 4
note frequency

P2.8 Software start of next note

P2.7

P0.6 | CC63 | CCUBL Channel 3 | Modulated by T13 note frequency

only for measurement

Application Note
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Using the UConnect-CAN XE164
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Used Pins on the On-board header X400 of the UConnect-CAN XE164:
(Source: XE164 UConnect Manual)

On-board header X400

Pin number

1 Ground

2 +5V

3 P15.0 |ADC1_CHO

4 P3.0 ADCO_CHO

5 P3.9 ADCO_CH9 |ADC1_CH9 CC2_T7IN CAPCOM2
6 P5.8 ADCO_CHS8 T12HRC / T13HRC CCUBx
(3.2 U1C0_SCK j&t TXDCO CANO

8 0.1 U1CO0_DOUT [CCB1 CCUB" TXDCO CANO

9 P0.3 U1CO_SELO RXDCOB CANO

10 PO0.0 U1C0_DX0 |[CC60 CCU6T

11 P0.5 U1C1_SCK | COUT62 CCU61
_ U1C1_DOUT TXDC1 CAN1

13 P0.4 U1C1_SELO | COUT61CCUB1 | RXDC1B CAN1

14 PO.7 U1C1_DX0 |U1C1_DXO0 CTRAPB CCU61

15 CANH Signal from CAN transceiver

16 CANL Signal from CAN transceiver

Note:

For further information, please refer to the XE164 UConnect Manual, V.1.1.

Application Note 8 V2.0, 2008-06
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CCUG6 Block Diagram —general use (Source: Product Marketing)

address
decoder

fper

interrupt
control

T12

channel 0

channel 1

channel 2

T13

channel 3

»| dead-time crl":aur:'ll-el
» ' | control
control

capture
Hall input

trap
control

capture/compare input / output control '

COouTe3
COUT6E0

"
i
-
+

CC61
couTe2
CC62
CCPOSO
CCPOS1
CCPOS2

hd A4 h 4 h 4 y

port control

CCUG6 Block Diagram —BLDC use (Source: Product M arketing)

Application Note
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CCU6 Block Diagram (Source: User’s Manual)

module kernel
address channel 0 .
decoder / dead- multi- trap
T12 | channel 1 ’1’ time channel
< control
: control control
ook channel 2 [ ] o
—>
control ¢stan 8 B
o ol o o uf 5 1 -1
T13 | channel3 | 2| B o E 3| E
8 8| 8 8 3| 3 =
compare
interrupt &1 43 24242 3 1
control input / output control
A A A A A A A A A
oM o — o pp
14 al
¢ x| B| E| B |Bl,| B|B2 F
= 2| 8] 8|3|8|8|3]8] 88|18 I5
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port control
CCU5_blodk diagram
Application Note 10
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CCU6 Block Diagram (Source: XE166 User’s Manual)

CCUB Module Kernel
Compare
CC60
) 1| Dead- Mult- T
T12]  CC61 ™ Time channel | | '
Control Control ontro
CC62 1
1 & 1 &
Clock i ol ol o ol S| =
Control fecs Start o g g g g § g 2
-1 - —_
T13 CC63 o EIE|S S| = 5| g
O olo|o 5T 5=
Compare ©) O
Igtc?g’?r'lcgl)t I 1 3+3 21212 3 1
SR[3:0] Yy vy \ 4 A 4
Input / Output Control
A A A A A A A A A
I < < < | < < €| =
ol 2| 8l o 2| B -] 2| g «f 2| g g gfa
| | 5| & Z| 5| g| Z| 5] gl 2| 2| 2| 2]
|l - 9l © o al ©| | | °| ® ol of © =<
-l o o ol g1 gl gl
yv yvy Yy Y
Port Control
V. h__A h__A V. h_Abh_A
Note:

Just by comparing the different sources of the CAPCOM 6 Module Block Diagrams
[ Capture/Compare Unit 6 (CCU6 )], you should be able to get a picture of the module and to answer
some of your initial questions.

Application Note
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“Cookery book*

For your first programming example for the CCUG:

Your
program:

ocklight V1.7 - Project: Docklight-Settings-Playing-Music
File Edit Run Tools Help Stop Communication (F6)

TEHE e | FA MBS

_9—9 Commmunication port open

Send Sequences

Send
o> | Maus am Mars
> | Yesterday
...= | Frere Jacques [ Lazy John / Bruder Jakob
—-» | Happy birthday

Take Me Home, Country Roads

[Es tanzt ein Bi-ba-butzemann

v

v

Ieh geh mit meiner Laterme

v

The linle drummer boy
Hey, Pippi Langstrumpf
Stille Nacht, heilige Nacht
Junge komm bald wieder
Lili Marleen

musical scale

o> | back to main mens

v

v

'3

v

v

v

H g =— == = i@ =a oo & »

Receive Sequences

Sequence

z

Livi: Marne Sequence

Communication

ASCH | HEX | Decimal| Binary|

[Colors&Fants Mode | COMS 9600, Nune, 8, 1

+«+ play:
+«+ play:
.- play:
.+« play:
.« play:
-« play:
«« play:
.« play:
-+ play:
- play:
«« play:
+ plays:
- play:

FRGRTORDAnTD

G

« back to main menu {anytime)

your choice:

Maus am Mars

Yesterday

Frere Jacques / Lazy John / Bruder Jakob
Happy birthday

Take Me Home, Country Roads

Es tanzt ein Bi-ba-butzemann

Ich geh mit meiner Laterne

The little drummer boy

Hey, Pippi Langstrumpt

SLille Macht, heilige Hacho

Junge komm bald wieder

Lili Marleen

muzical zcale / chromalic scale / for testing purpose

Chapter/
Step

*k* Recipa *k*

1)

Asymmetrical / Edge-Aligned PWM gener ation

Single Shot Mode (Timer12), Modulation (Timer 13)

Playing music

Application Note
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Appendix:
Chapter/ *k* ReCIPeS *k*
Step
2.) Appendix: about music (note length, note frequency)
3) Appendix: CCUG6 useto create note length and note frequency
4) Appendix: songs used
Feedback:
5.) ThanksTo
6.) Feedback
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Do the UConnect-CAN XE164 Cookery Book:

Note:
It is necessary to follow all instructions in the UConnect-CAN XE164 "Cookery Book™ (AP16137)
step by step, asthisisthe basisfor al instructions which will follow later.

Application Mote, v1.0, May 2008

AP16137

XE164

UConnect-CAN XE164 "Cookery Book" for a
hello world application using the KEIL tool
chain {you can do the hello world example
in this document with the evaluation version
of the KEIL tool chain)

Note:
In the following steps of this document we will expand the “Hello World Application” (Application
Note AP16137) with the requirements for PWM generation (playing music).

Application Note 14 V2.0, 2008-06
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1.) Let’s Get Started:

Configuring and Reconfiguring
the DAVE Project Settings:

Application Note 15 V2.0, 2008-06
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Start the program generator DAVE and open your XE164.dav DAVE project:

File

Open

Location: C:\\XE164
Filename: XE164.dav

Open project ? X

Look in- | SIXE164 <] ~mc@-

Flle name: [XE164 dav

Open

&

Files of type: IDAVE project file (*.dav) Cancel

Click Open

Application Note 16 V2.0, 2008-06
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' XE164F | CAXE164XE164.dav 4

Application Note 17 V2.0, 2008-06
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Reconfiguration of Port 2:

The (re)configuration window/dial og can be opened by clicking the specific block/module (Port).

HEiIe View Options Add-Ins Windows ?
|ow-DSE 4 A 9

LXBus

' XE164F | CAXE16MXE164.dav 4

Application Note 18 V2.0, 2008-06
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Ports: click “Configure Port 2"

HEiIe View Options Add-Ins Windows ?
low- DB ¢ A= 2

& DAVE XE164F ( Release v2.0

& Parallel Ports
|8 ot -| 2

Ports |Functiun5| Parametersl MNotes |

Configure Port 0 Configure Port 1

Configure Port 2 Configure Port 4

Configure Port5 Configure Port 6

Configure Port 7 Configure Port 10

Configure Port 15

|XE164F | CAXE164\XE164.dav 4
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Port 2: Functionality: click M Use P2.8 as general |O - Direction: click ©

HEiIe View Options Add-Ins Windows ?

Out

o - Dl 4 A == 2

# DAVE XE164F ( Release v2.0

& Parallel Ports

Hm| |
& Configure Port 2

6w - 2|

| Input Characteristicl Qutput Characteristic Parametersl Notes |

Functionality: Direction: Push Pull/ Open Drain:
" Use P2.0 as general IO In € Out = Open drain
" Use P2.1 as general IO In ¢ Out = Open drain
" Use P22 as general IO In € Out = Open drain
I” Use P23 as general IO In € Out = Open drain
I” Use P2.4 as general IO © Dut = Open drain
" Use P25 as general 1O  Dut = Open drain
I” Use P26 as general IO © Out = Openi drain
M Use P2.7 as general IO & QOut [” Open drain
[F1Use P28 as general 10 Elout " Open drain
I© Use P29 as general IO © Out [~ Open drain
I” Use P2.10 as general 10  Dut 7 Open drain
" Use P2.11 as general 10 € Qut = Open drain
" Use P2.12 as general 10 © Out = Open drain

DEO R R RO |

CECT el e

o

o]

Output Value:
I~ high
= high
I~ high
I~ high
I~ high
I~ high
I~ high
" high
" high
I~ high
I~ high
= high
I~ high

|XE164F | CAXE164\XE164.dav

Remember:

Port pins used:

Pin CCU61-Channel Modulated by Purpose

P2.8 Software start of next note

pP2.7

Application Note 20 V2.0, 2008-06
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Input Characteristic: (do nothing)
Output Characteristic: (do nothing)
Parameters. (do nothing)

Notes: If you wish, you can insert your comments here.

Exit and Save this dialog now by clicking K the close button.

Functions: (do nothing)
Parameters. (do nothing)

Notes: If you wish, you can insert your comments here.

Exit and Save this dialog now by clicking K the close button.

Application Note 21 V2.0, 2008-06
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Configuration of the CCU61 module:

The configuration window/dial og can be opened by clicking the specific block/module (CCUGL).

HEiIe View Options Add-Ins Windows ?
|- Dl ¢ A =8 2

# DAVE XE164F ( Release v2.( )

IMB
PSRAM 1
Program Flash 2

stem Bus

PD+ Bus

| XE164F | CAXE164XE164.dav y

Application Note 22 V2.0, 2008-06




nfinean
XE164 Playing Music
(Infineon

CCUGB1: Module Clock: click ® Enable module

HEiIe View Options Add-Ins Windows ?
|- D2 ¢ o= 2

@& DAVE XE164F ( Release v2.0

& Capture / Compare Unit 61 (CCU61)
o8 o2 - 2

Pin Control | Timer 12 | Timer 13| Multi Channell Channels | Trap / Interrupt Cunfiguratiunl Interrup:_ 4 | »

—CCUB1 Disabled Flag (CC61DIS)

Enable module; the peripheral is supplied with the clock
sinnal

" Disable module; the clock input of peripheral is disabled

~Input Clock

Input clock of CCUB1 module [MHZz] | 66,000

|XE164F | CAXE164XE164.dav .
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Ig:icr:l%?)lritrol: Control of Pins CC6x and CC6xIN: CC60: select Use pin CC60 as Output (P0.0)
Ig:icr:l%?)lritrol: Control of Pins CC6x and CC6xIN: CC61: select Use pin CC61 as Output (P0.1)
Ig:icr:l%?)lritrol: Control of Pins CC6x and CC6xIN: CC62: select Use pin CC62 as Output (P0.2)
Ig:icr:l%?)lritrol: Control of Pins COUT6x: COUT63: select Use pin COUT63 as Output (P0.6)

HEiIe View Qptions Add-Ins Windows ?
lom- DS d £ | N o= P

¥ DAVE XE164F ( Release

& Capture / Compare Unit 61 (CCU61)
o @a - 2
Module Clock Pin C

|| Timer 12| Timer 13| Multi Channell Channels | Trap / Interrupt Cunfiguratiun' Interrup 4 | ¥

Note: Outputs (CC6x/ COUTEx) used for Compare/ Multi channel/ Hall sensorf Hysteresis like control

mndac

—Control of Pins CC6x and CCBxIN —Control of Pins COUTBGx

CCB0 IUSB Pin CC60 as Output({P0.0)

[

COouUTs0 IPin COUTB0 is Mot Selected

CC61 |Use Pin CC61 as Output(P0.1) ~ll| | coutet |Pin COUTS1 is Not Selected |
CCB2 |Use Pin CC62 as Output(P0.2) ~l|| | courte2 |Pin COUTB2 is Not Selected |
Lo s COUTBS |Use Pin COUT63 as Output{P0.6) _~ ||

€CPOSO  [Pin CCPOS0 is Not Selected (<0) v |
—Control of Pins T1xHR

T12HR |Use T12HRA as Input{CCUB0_MCM_ST) ~ |

T13HR [Pin T13HR is Not Selected |

Note: Inputs used for Counter/ Timer Ext Trigger Run
modes. Available Pins -T12HRB(P1.2),
T12HRC(P5.8). TISHRCIP5.81.

CCrPOST IPin CCPOS1 is Not Selected (0) |+ |

CCROS32 IPin CCPOS2 is Not Selected (=0) |+ |

Note: Inputs used for Capture/ Hall sensor/ Hysteresis
like control modes.

|XE164F | CAXE164\XE164.dav 4

Remember:
Port_0 pins used by our PWM module CCU61:

Port Lines | Signal Duty Cycle [%)] (purpose, modulated by)

PO.0 CCU61_CC60 100 (note length, Timer_12)

PO.1 CCU61 CC61 100 (note length, Timer 12)

P0.2 CCU61l CC62 100 (note length, Timer 12) + 50 (note frequency, Timer 13)
P0.6 CCU61 COUT63 50 (note frequency, Timer_13)

Application Note 24 V2.0, 2008-06
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Timer 12: “note length”:

CCUGL: Timer 12: Input Selection: Input selection: choose fcpu/32 = Resolution = 124,12 us* 1
CCUB1: Timer 12: T12 Single Shot Control: click M Enable single shot mode (T12SSC)
CCU61: Timer 12: Interrupt Control: click M Enable interrupt for T12 Period match

HEiIe View Options Add-Ins Windows ?

| @t -

Ne® ¢ AloE 2

| Timer 13| Multi Channell Channels | Trap / Interrupt Cunfiguratiunl Interrup:_4 | »

Timer 12 Start Control

~Input Selection (T12CLK} X 1
Input selection Ifc:pu /32 (Rex' n: 0,485 us)

Ll r Start T12 after initialization

P Y

(T12RS)

~T12 External Run Selection
IDisahIe external setting of T12R Ll

— Timer 12 Single Shot Control
Enable single shot mode (T12SSC)

— 112 Counting Mode (CTM)
« Edge aligned mode: count up

¢ Center aligned mode: count up/down

~Interrupt Control (T12 Interrupts)
Enable interrupt for T12 Period match (ENT12PM)

" Enable interrupt for T12 One match (ENT120M)

— Timer 12 Period (T12PR)

Period [ns] I969,696970
Period register (T12PR}) |0x0001

—Dead Time Control

Dead time [ns] |484,848
Dead time register (OTM) |0x01

~T12 Operating Mode (T12CNT and ISCNT12})
# Timer Mode

 Counter Mode

ISCNTI2 |Disable Counting Mode of T12R

[~

|XE164F

| CAXE164XE164.dav

*1:

Timer 12 Resolution:

66 MHz / 256 (T12PRE=1, done by software) /32 =8.056,64 Hz =» Resolution = 124,12 ps

L4

<<< Il click hereto see more information about music !l >>>

Application Note 25
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Note:
Unfortunately bit T12PRE is not available in the DAVE dialog.

Source: User's Manual:

Theinput clock for timer T12 can be from fccys: to @ maximum of fccuer/128 and is configured by
bit field T12CLK. In order to support higher clock frequencies, an additional prescaler factor of
1/256 can be enabled for the prescaler of T12 if bit T12PRE = 1.

| Adobe Reader - [xe166_um_v2.0_2007_12_vol2per.pdf]

TCTRO
Timer Control Register 0 XSFR(2Cy) Reset Value: 0000y

5 14 13 12 11 10 9 & 7 6 5 4 3 2 1 0
STE T13 STE T12
0 13 |T13R|pre| TI3CLK  [CTMICDIR °1°|T12R| Joc | T120LK
r (AT - S W th th o w e

Field Bits | Type |Description

T12CLK [2:0] rw Timer T12 Input Clock Select

Selects the input clock for timer T12 that is derived
from the peripheral clock according to the equation
fryz = foge / 2T 120K,

000g fr1z =fooe

0013 f‘r12 = fCCE /12

0105 f'|-12 = fcc5f4

0113 fT12 = fccﬁf 8

1003 f*|'12 L fccﬁf 16

1013 fT12 . fccgl 32

110g frq2 =foce / 64

1 113 fT12 = fCCEl 128

T12PRE 3 rw | Timer T12 Prescaler Bit

In order to support higher clock frequencies, an
additional prescaler factor of 1/256 can be enabled for
the prescaler for T12.

Og  The additional prescaler for T12 is disabled.

1g  The additional prescaler for T12 is enabled.

Tsa aTw@0c 3 & mlo ol

Timer 12 Resolution:
66 MHz / 256 (T12PRE=1, done by software) /32 =8.056,64 Hz =» Resolution = 124,12 ps

Application Note 26 V2.0, 2008-06
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Timer 13: "note frequency”:

CCUG1: Timer T13: Input Selection: Input selection select fcpu/4 (Resolution: 60,606 ns)
CCUG61L: Timer T13: Timer 13 Start Control: click v* Start T13 after initialization (T13RS)

HEiIe View Options Add-Ins Windows ?
|lew- D=\l 4 Ao ?

& Capture / Compare Unit 61 (CCU61)
E=EE
Module Cluckl Pin Control | Timer 12 Multi Channell Channels | Trap / Interrupt Cunfiguratiunl Interrup_4 | »

~Input Selection (T13CLK}) Timer 13 Start Control

Ll Start T13 after initialization

Input selection Ifc:pu /4 (Resolution: 0,061 us) (T13RS)

— Timer T13 Trigger Event Control (T13TEC)————— ~Timer 13 Period (T13PR}

Period [ns Ii
Disable trigger control Ll [ns] 121,212121
Period register (T13PR)  |[0x0001

— 113 External Run Selection

— Timer T13 Trigger Event Direction (T13TED)

Start T13 while T12 is counting up Ll IDisahIe external setting of T13R

— Timer 13 Single Shot Control
—Operating Mode (T13CNT and ISCNT13)

" Enable single shot mode (T13SSC)
& Timer Mode

~Interrupt Control (T13 Interrupts) ¢ Counter Mode
" Enable interrupt for T13 Period match (ENT13P M)

r Enable interrupt tor 113 Compare match ISCNT1Z | Disable Counting Mode of T13R Ll

{FNT13CMY

|XE164F | CAXE164XE164.dav 4

Note:
Timer 13 resolution = 1/(fcpu/4) = 1/(66MHZ/4) = 60,606 ns.

‘ <<< Il click hereto see more information about music !l >>>
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CCU61: Multi Channel: (do nothing)

HEiIe View Options Add-Ins Windows ?
|- D2 ¢ AloE 2

& DAVE XE164F ( Release v2.0 )

& Capture / Compare Unit 61 (CCU61)
o8] %2 -] 2
Module Cluckl Pin Control | Timer 12 | Timer 13 |Channel5 | Trap / Interrupt Cunfiguratiunl Interrup: 4 | »

—Multi Channel Mode Control —Hall Sensor Control
" Enable Multi Channel mode (MCMEN) [~ Enable Hall Sensor mode (CCUB_T12MSEL)

Hall Sensor mode Trigger event Selection (HSYNC)
Any edge input at CCPOSx Independent of PWML|

—Switching Selection (SWSEL)

& No trigger request will be generated

i i —Switching Synchronization (SYWSYN)

© Transfer on T13 period match # Direct transfer

¢ Transfer on [112 one match (while counting down} £ Gonthrantoation o 18 Zer mntch

¢ T[ransfer on I112 channel 1 compare match

¢ Transfer on [112 period match (while counting up) £ Synchronization on T12 Zero match

~Interrupt Control ~Interrupt Control

- Enable the automatic entering of the idle state
(ENIDLE})

Enable Multi-Channel Mode Shadow Transfer
Interrupt (ENSTR)

Note: ENCHE is CHE Interrupt. ENVWHE is ERR Note: ENSTR is CHE Interrupt. ENIDLE is ERR

I~ Enable interrupt for correct hall event (ENCHE)

I~ Enable interrupt for wrong hall event (ENYYHE]
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CCUGB1L: Channels: click Configure Channel 0

HEiIe View Options Add-Ins Windows ?
|- D2 ¢ Alo=E 2

& DAVE XE164F ( Release v2.0 )

& Capture / Compare Unit 61 (CCU61)
o8] 6% -| 2
Module Cluckl Pin Control | Timer 12 | Timer 13| Multi Channel Channels | Trap / Interrupt Cunfiguratiunl Interrup: 4 | »

—Channels

Configure Channel CC60

Configure Channel CC61

Configure Channel CC62

Configure Channel CC63
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CCUB1: Channels: Configure Channel O:
Mode Selection: Mode Selection for Capture / Compare Channel 0: click ® Compare mode

HEiIe View Options Add-Ins Windows ? ‘
|lew- Dzl 4 AoE 2

& DAVE XE164F ( Release v2.0 )

& Configure CCU61 Channel 0

Modulation Control for CC60| Modulation Control for COUT60| Cnntrull

—Mode Selection for Capture / Compare Channel 0 (MSELG0})
" Disable capture and compare modes
[F] Compare mode (Use pins CC60 and/or COUT60 as outputs)
¢ Double register capture mode 1 (use pin CC60IN as input) - Bising/ Falling edge Trigger
¢ Double register capture mode 2 (use pin CC60IN as input) - Rising edge Trigger
¢ Double register capture mode 3 (use pin CC60IN as input) - Falling edge Trigger

¢ Double register capture mode 4 {(use pin CC60IN as input) - Any edge Trigger

. Hall sensor mode
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CCUB1: Channels: Configure Channel O:
M odulation Control for CC60:
T12 Modulation Control for CC60: click M Enable T12 modul ation for CC60

HEiIe View Options Add-Ins Windows ?
|- D2 ¢ Alo=E 2

& DAVE XE164F ( Release v2.0)

& Configure CCU61 Channel 0
o8] @2 -| 2
' Mode Selection | Modulation Control for CC60 | Modulation Control for COUT60| Cnntrull

— 112 Modulation Control for CC60 ~ 113 Modulation Control for CC60
Enable T12 modulation for CC60 (T12MODEN) I Enable T13 modulation for CC60 (T13MODEN)

—Passive State Select (CCB0PS) —Multi-Channel Control for CC60 (MCMPS)

-~ The compare output CC60 drives passive level

& :
while CCB0ST is 0" Set the CCB0 output to the passive state

~ The compare output CC60 drives passive level ~ The CCBO output can deliver the PYYM generated
while CC60ST is 1" by T2 or 15

— Trap Control for CC60 ~ Compare Output Control for CC60 (PSL)

@ . o
r Enable the trap functionality of the output Pin Llnpe sl of (L0 aulputis U

CC60 (TRPEN)
" The passive level of CC60 output is '1*
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Application Note 31 V2.0, 2008-06




afinean
XE164 Playing Music
(Infineon

CCUG61L: Channels: Configure Channel 0: Modulation Control for COUT60: (do nothing)

HEiIe View Options Add-Ins Windows ?
|- D2 ¢ Alo=E 2

& DAVE XE164F ( Release v2.0 )

‘ & Configure CCU61 Channel 0
= ota -] 2]
' Mode Selectiunl Modulation Control for CC60 | Modulation Control for COUT60 | Cnntrull

— 112 Modulation Control for COUT60—————— ~T13 Modulation Control for COUTB0

Enable 112 modulation for COUTG0 :
i (T12MODEN) I=| Enable 113 modulation for COUT6E0 (T13MOLDEN)

—Passive State Select (COUT60PS)———— [~ Multi-Channel Control for COUT60 (MCMPS)—————
& I'he compare output COUTE0 drives passive level
while CC60ST is '0°

~ The compare output COUTE0 drives passive level ~ The COUTB0 output can deliver the PYYM
while CC605T is “1° generated by 12 or 13

& Set the COUT60 output to the passive state

— Trap Control for COUT60 —Compare Output Control for COUTGE0 (PSL)
& The passive level of COUT60 output is ‘0"

- Enable the trap functionality of the output Pin
COUTBO(TRPEN}
¢ The passive level of COUT60 output is *1°
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CCUGB1: Channels: Configure Channel 0: Control: (do nothing)

HEiIe View Options Add-Ins Windows ?
|- D2 ¢ Alo=E 2

& DAVE XE164F ( Release

‘ il Conflgure CCU61 Channel 0
Jon| @2 -] 2|
' Mode Selectlunl Modulation Control for CC60| Modulation Control for COUTG0

~Dead Time Control ~Duty Cycle

Required duty cycle [%] |100,00

" Enable dead time generation (DTEO}) Real duty cycle [%] |1 00,00

Compare register |0x0000
(CCUB1_CCB0SR)

~Interrupt Control (CCB0 Interrupts)
Generate interrupt in compare mode if a compare match has been detected while T12 is counting up,
or in capture mode if a rising edge has been detected at the pin CC60 (ENCC60R)

Generate interrupt in compare mode if a compare match has been detected while T12 is counting
down, or in capture mode if a falling edge has been detected at the pin CC60 (ENCC60F)

|XE164F | CAXE164XE164.dav 4

Exit and Save this dialog now by clicking Kl the close button.
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CCUGB1L: Channels: click Configure Channel 1

HEiIe View Options Add-Ins Windows ?
|ow- D2 ¢ Alo=E 2

& DAVE XE164F ( Release v2.0 )

& Capture / Compare Unit 61 (CCU61)
o8] 6 -| 2
Module Cluckl Pin Control | Timer 12 | Timer 13| Multi Channel Channels | Trap / Interrupt Cunfiguratiunl Interrup: 4 | »

—Channels

Configure Channel CC60

Configure Channel CC61

Configure Channel CC62

Configure Channel CC63
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CCU61: Channels: Configure Channel 1:
Mode Selection: Mode Selection for Capture / Compare Channel 1: click ® Compare mode

HEiIe View Options Add-Ins Windows ?
low- Dl 4 aos 2

& DAVE XE164F ( Release v2.0
&3 Capture / Compare Unit 61 (CCU61)

& Configure CCU61 Channel 1

| Modulation Control for CC61 | Modulation Control for COUTGE1 | Cuntru||

—Mode Selection for Capture / Compare Channel 1 (MSELGE1)
¢ Disable capture and compare modes
Compare mode (Use pins CC61 and/or COUT61 as outputs)

€' Double register capture mode 1 (use pin CC61IN as input) - Rising/ Falling edge Trigger:

¢ Double register capture mode S (use pin CC61IN as inputy - Falling edge Trigger

{

¢ [Double register capture mode 2 (use pin €C61IN as input) - Rising edge Trigger
{
{

¢ Double register capture mode 4 (use pin CC61IN as input) - Any edge Trigger

= Hall sensor mode
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CCU61: Channels: Configure Channel 1:
M odulation Control for CC61:
T12 Modulation Control for CC61: click M Enable T12 modul ation for CC61

HEiIe View Options Add-Ins Windows ?
|- Dl ¢ fHloB 2

% DAVE XE164F ( Release v2.0 )

& Capture / Compare Unit 61 (CCU61)

& Configure CCU61 Channel 1
[ 2
Mode Selection : Modulation Control for CC61 | Modulation Control for COUTE1 | Cuntrul|

— 112 Modulation Control for CC61
Enable T12 modulation for CC61 (T12MODEN)

~ 113 Modulation Control for CC61
" Enable T13 modulation for CC61 (T13MODEN)

—Passive State Select (CC61PS)
 The compare output CC61 drives passive level
while CCB1ST is 0"

The compare output CC61 drives passive level
while CC615T is '1°

— Multi-Channel Control for CC61 (MCMPS)

& Setthe CC61 output to the passive state

The CC61 output can deliver the P¥WM generated
by 112 or T13

— Trap Control for CC61

Enable the trap functionality of the output Pin
CCB1 (TRPEN)

~Compare Output Control for CC61 (PSL)

* The passive level of CC61 output is ‘0"

¢ The passive level of CC61 output is '1*
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Application Note

36

V2.0, 2008-06




afinean
XE164 Playing Music
(Infineon

CCUB1: Channels: Configure Channel 1: Modulation Control for COUT61: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
e - Dl [N o= 2

¥ DAVE XE164F ( Release v2.0 )
& Capture / Compare Unit 61 (CCU61)
& Configure CCU61 Channel 1

[ | 2
Mode Selectiunl Modulation Control for CC61 | Modulation Control for COUT61 | Cuntrul|

— 112 Modulation Control for COUT61————————— - T13 Modulation Control for COUTG1

Enable T12 modulation for COUTG1 ;
i (T12MODEN) = Enable T13 modulation for COUTG1 (T13MODEN)

—Passive State Select (COUT61PS)——— | Multi-Channel Control for COUT61 (MCMPS)

- The compare output COUTE1 drives passive level
while CCB1ST is ‘0"

~ The compare output COUTE drives passive level ~ The COUT61 output can deliver the PYWi
while CCB15T is '1° generated by T12 or T13

& Setthe COUTG1 output to the passive state

— Trap Contral for COUT61 ~Compare Output Control for COUTG1 (PSL)
& [he passive level of COUTE1 outputis ‘0F

- Enable the trap functionality of the output Pin
COUT61 (TRPEN]

€ The passive level of COUTG] outputis *1°
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CCUB1: Channels: Configure Channel 1: Control: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
|- Dl [N o= ?

@ DAVE XE164F ( Release v2.0

—Dead Time Control — Duty Cycle

Required duty cycle [%] 100,00

" Enable dead time generation (DTE1) Real duty cycle [%] |100,00

Compare register 0x0000
(CCUB1_CCB1SRY)

~ Interrupt Control (CC61 Interrupts)

Generate interrupt in compare mode if a compare match has been detected while T12 is counting up,
or in capture mode if a rising edge has been detected at the pin CC61 (ENCC61R)

Generate interrupt in compare mode if a compare match has been detected while T12 is counting
down, or in capture mode if a falling edge has been detected at the pin CC61 (ENCC61F)

|XE164F | CAXE164\XE164.dav 4

Exit and Save this dialog now by clicking K the close button.
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CCUGB1L: Channels: click Configure Channel 2

HEiIe View Options Add-Ins Windows ? ‘
e - Dl [N o= ?

@ DAVE XE164F ( Release v2.0 )

& Capture / Compare Unit 61 (CCU61)
EXEEE
Module Cluckl Pin Control | Timer 12| Timer 13| Multi Channel Channels |Trap / Interrupt Cunfiguratiun| Interrup 4 | 4

— Channels

Configure Channel CC60

Configure Channel CC61

Configure Channel CC62

Configure Channel CC63
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CCU61: Channels: Configure Channel 2:
Mode Selection: Mode Selection for Capture / Compare Channel 2: click ® Compare mode

HEiIe View Options Add-Ins Windows ?
low- Dl 4 aos 2

% DAVE XE164F ( Release v2.0

|2 g
B & Configure CCU61 Channel 2

| Modulation Control for CC62| Modulation Control for COUT62| Cuntrull

—Mode Selection for Capture / Compare Channel 2 (MSELG2)

¢ Disable capture and compare modes

[¥] Compare mode (Use pins CCB2 and/or COUTE2 as outputs)

¢ [Double register capture mode 1 (use pin CC62IN as input) - Bising/ Falling edge Trigger
¢ Double register capture mode 2 (use pin CC62IN as input) - Bising edge Trigger

¢ Double register capture mode 3 (use pin CC62IN as input) - Falling edge Trigger

! Double register capture mode 4 (use pin CCBZ2IN as input) - Any edge lrigger

© Hall sensor mode
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CCU61: Channels: Configure Channel 2:
M odulation Control for CC62:
T12 Modulation Control for CC62: click M Enable T12 modul ation for CC62

CCU61: Channels: Configure Channel 2:
M odulation Control for CC62:
T13 Modulation Control for CC62: click M Enable T13 modul ation for CC62

HEiIe View Options Add-Ins Windows ?
|- Dl ¢ Hlos 2

¥ DAVE XE164F ( Release v2.0

&% Capture / Compare Unit 61 (CCU61)

|29 g
B & Configure CCU61 Channel 2

|| etm | 2

Mode Selection i Modulation Control for CC62 | Modulation Control for COUT62| Cuntrull

— 112 Modulation Control for CC62 — 113 Modulation Control for CC62

Enable T12 modulation for CC62 (T12MODEN]) Enable T13 modulation for CC62 (T13MODEN])

—Passive State Select (CC62PS) ~Multi-Channel Control for CC62 (MCMPS)

= The compare output CC62 drives passive level
while CC62ST is '0'

& Setthe CC62 output to the passive state

The compare output CC62 drives passive level r The CC62 output can deliver the PYWM generated
while CC62ST is 1" by T12 or TH3

— T'rap Control for CC62 —~Compare Qutput Control for CC62 (PSL)
& Th ive level of CC62 output is '0"
Enable the trap functionality of the output Pin haant W

CC62 (TRPEN)
" The passive level of CC62 outputis '1°
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XE164 Playing Music

CCUB1: Channels: Configure Channel 2: Modulation Control for COUT62: (do nothing)

HEiIe View Options Add-Ins Windows ?

e - Dl £ o= 2

¥ DAVE XE164F ( Release v2.0 )

Mode Selectiunl Modulation Control for CC62 | Modulation Control for COUT62 | Cuntrull

— 112 Modulation Control for COUT62

Enable 1112 modulation for COUTG2
(TM2MODEN)

— 113 Modulation Control for COUT62
= Enable T13 modulation for COUTE2 (TH1SMODEN]

—Passive State Select (COUTG2PS)
~ The compare output COUT62 drives passive [evel
while CCB2ST is ‘0

The compare output COUTG2 drives passive level
while CCB2ST is 1"

& Setthe COUTB2 output to the passive state

o The COUT62 output can deliver the PYYM
generated by T12 or T13

~Multi-Channel Control for COUTE2 (MCMPS)—————

— T'rap Control for COUT6E2

Enable the trap functionality of the output Pin
COUT6Z (IBPEN)

— Compare Qutput Control for COUTE2 (PSL)
& The passive level of COUTG2 output is ‘0F

€ The passive level of COUTEZ outputis *1°

|XE164F
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CCUGB1: Channels: Configure Channel 2: Control: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
|- Dl [N o= ?

@ DAVE XE164F ( Release v2.0

|29 g
B & Configure CCU61 Channel 2

—Dead Time Control ~Duty Cycle

Required duty cycle [%] |100,00

" Enable dead time generation (DTEZ2) Real duty cycle [%] I100,00

Compare register I[]x[][][][]
(CCUB1_CCB25R)

~Interrupt Control {CC62 Interrupts)

Generate interrupt in compare mode if a compare match has been detected while T12 is counting up,
or in capture mode if a rising edge has been detected at the pin CC62 (ENCC62R)

Generate interrupt in compare mode if a compare match has been detected while T12 is counting
down, or in capture mode if a falling edge has been detected at the pin CC62 (ENCC62F)
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Exit and Save this dialog now by clicking K the close button.

Application Note 43 V2.0, 2008-06




afinean
XE164 Playing Music
(Infineon

CCUGB1L: Channels: click Configure Channel 3

HEiIe View Options Add-Ins Windows ? ‘
e D=l ¢ HoE 2

¥ DAVE XE164F ( Release v2.0 )

& Capture / Compare Unit 61 (CCU61)
EXEEE
Module Cluckl Pin Control | Timer 12| Timer 13| Multi Channel Channels |Trap / Interrupt Cunfiguratiun| Interrup 4 | ’

— Channels

Configure Channel CC60

Configure Channel CC61

Configure Channel CC62

Configure Channel CC63

|XE164F | CAXE164\XE164.dav 4

Application Note 44 V2.0, 2008-06




nfinean
XE164 Playing Music
(Infineon

CCUB1: Channels: Configure Channel 3:
Control: Compare Timer 13 Output Control: click ¥ Enable alternate output function COUT63

HEiIe View Options Add-Ins Windows ?
- Dl 4 aos 2

& DAVE XE164F ( Release v2.0

&3 Capture / Compare Unit 61 (CCU61)

—Compare Timer 13 Qutput Control———————— [ Duty Cycle

Enable alternate output function COUTG3 for the Required duty cycle [%] |100,00
PWM signal generated by T13 (ECT130) . b

~Trap Control for COUT63 Healdinieyc s [l I1 L

Enable the trap functionality of the output pin C ist
r ompare register nggggg
COUTE3 (TRPEN13) {CCUB1_CCB3SR)

—Passive State Select (COUTB3PS)——— [ T13 Modulation Control {T13IM)

@ The compare output COUTE3 drives passive level
while CC63ST is '0'

& T13 output is not inverted

The compare output COUT6E3 drives passive level

. o )
while CC635T is '1° T13 output is inverted for further modulation

—Compare Qutput Control for COUTE3 (PSL63)
* The passive level of COUTE3 output is '0"

¢ The passive level of COUTE3 output is *1*
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Exit and Save this dialog now by clicking K the close button.
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CCUGBL: Trap / Interrupt Control: click Interrupt Configuration

HEiIe View Options Add-Ins Windows ? ‘
e Dl ¢ N o= ?

@ DAVE XE164F ( Release v2.0

& Capture / Compare Unit 61 (CCU61)
[ ?

Module Cluckl Pin Control | Timer 12| Timer 13| Multi Channell Channels | Trap / Interrupt Configuration |Interrup' 4 | 4

— Control of pin CTRAP Trap Pin Control (TRPPEN)
Ll « IFinput CTRAP is Disabled (CTRAP=1) then trap can be
generated by SW by setting bit TRPF

MNote: Available Pins are P0.6, P0.7; ~ IFinput CTRAP is Enabled (CTRAP=0} then trap can be
CTRAPD is high. generated by SYW (TRPE=1) or by CTRAP =0’

|Use CTRAPD as Input(1)

— Trap Mode Control (TRPMO/TRPM1)

* The trap state is left when a zero-match of T12 {while counting up) is detected (synchronization to T12})
" The trap state is left when a zero-match of T13 is detected (synchronization to T13)

¢ The trap state is left inmediately after (TRPF=0) without any synchronization to T12 or T13

— Trap Mode Control (TRPMZ2)
« Bit TRPF is automatically cleared by H¥Y (according to TRPPEN, TRPMO and TRPM1)

¢ The trap state can be left as soon as bit TRPF is reset by SW (according to TRPPEN, TRPMO and TRPM1)

— Trap Interrupt Control (ERR Interrupts) Inerrupt Control and Inerrupt Node Pointer Configuration

" Enable trap interrupt (ENTRPF) Interrupt Configuration
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CCUGL: Trap / Interrupt Control: Interrupt Configuration:
Interrupts Configuration: drag and drop T12 Interrupts to Node O

HEiIe View Options Add-Ins Windows ?
low- Dl 4 aos 2

% DAVE XE164F ( Release v2.0

&3 Capture / Compare Unit 61 (CCU61)
= ot - 2|
g Configure CCU61 Interrupts
|8 otz - 2

Interrupts Configuration |

Node 0 [Node 1 [Node 2 [Node 3 | INTERRUPTS LIST

| T12 Interrupts |

Note: To assign Interrupts to the Nodes 0,1,2,3 click on the interrupts in ‘Interrupts List', drag it and drop to the
required node.

|XE164F | CAXE1641XE164.day /

Exit and Save this dialog now by clicking K the close button.
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CCUGBL: Interrupts: drag and drop the CCUG61 I0 INT to Interrupt Level 12, Group O

HEiIe View Options Add-Ins Windows ? ‘
e - DEd ¢ N o= ?

% DAVE XE164F ( Release v2.0 )

& Capture / Compare Unit 61 (CCU61)
28l ot -| 2

Trap / Interrupt Configuration Interrupts |Int. Extensiun| Bank Select| PEC | Functiunsl Parametersl MNotes | 1 | 4

Group 0 Group 1 |Gruup 2 |Gruup 3 Level 0 (non interrupting)

Level 15
Level 14
Level 13
Level 12 |CCUB1 10 INT |
Level 11
Level 10
Level 9

Level 8

Level 7 |CC2T7INT
Level 6
Level 5
Level 4
Level 3
Level 2
Level 1

Note: To change the level and the group of an interrupt source, click on it, drag it to its new position and drop
it. To set an interrupt source to the non interrupting level (Level 0) click on it, drag it to the 'Level 0' list and

dron it
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CCUG1: Int. Extension: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
e - Dl ¢ HoE ?

@ DAVE XE164F ( Release v2.0 )

& Capture / Compare Unit 61 (CCU61)
|28 ot -| 2

Trap / Interrupt Cunfiguratiunl Interrupts Bank Select| PEC | Functiunsl Parametersl MNotes |

Group 4 |Gruup 5 Group 6 |Gruup I Level 0 (non interrupting)

Level 15
Level 14
Level 13
Level 12
Level 11
Level 10
Level 9
Level 8
Level 7
Level 6
Level 5
Level 4
Level 3
Level 2
Level 1

Note: To change the level and the group of an interrupt source, click on it, drag it to its new position and drop
it. To set an interrupt source to the non interrupting level (Level 0) click on it, drag it to the 'Level 0* list and

dron it
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CCU61: Bank Select: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
e Dl ¢ Ho= ?

3 DAVE XE164F ( Release v2.0 )

& Capture / Compare Unit 61 (CCU61)
|28 ot -| 2

Local Reg Bank 1 |Lucal Reg Bank 2 Fast Interrupts Global Register Bank |

CCUBTIDINT

b, b

MNote 1: For all int's (with priority > = 12) ,Local Reg Banks (1 or 2) can be assigned by dragging and dropping to the
desired bank.
Note 2: Only 2 Fast Int's. can be assigned (with priority = = 12) at a time in the bottom 2 cells of Fast Interrupt
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CCU61: PEC: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
e Dl ¢ Hom 2

@ DAVE XE164F ( Release v2.0

& Capture / Compare Unit 61 (CCU61)
(| ?
Trap / Interrupt Cunfiguratiunl Interruptsl Int. Extensiun| Bank Select |Functiun5 Parametersl MNotes | 1 | ’

—PEC Channels

. Interrupt source for none v
Configure PEC channel 0 Group =0 and Level = 14/12/10/8 I _l

2

. Interrupt source for none
Configure PEC channel 1 Group = 1 and Level = 14/12/10/8 I

2

> Interrupt source for none
Configure PEC channel 2 Group =2 and Level = 14/12/10/8 I

E

: Interrupt source for none
Configure PEC channel 3 Group =3 and Level = 14/12/10/8 I

2

: Interrupt source for none
Configure PEC channel 4 Group =0 and Level = 15/13/11/9 I

2

: Interrupt source for none
Configure PEC channel 5 Group = 1 and Level = 15/13/11/9 I

2

: Interrupt source for none
Configure PEC channel 6 Group =2 and Level = 15/13/11/9 I

2

: Interrupt source for none
Configure PEC channel ¥ Group =3 and Level = 15/13/11/9 I
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CCUG6L: Functions: Initialization Function: click/check M CCUG6_vInit
CCUG6L: Functions: Function Library (Part 1): click M CCU61_vStartTmr
CCUG6L: Functions: Function Library (Part 1): click M CCU61_vStopTmr
CCUG6L: Functions: Function Library (Part 1): click M CCU61_vSetTmrPeriod

CCUG6L: Functions: Function Library (Part 1): click M CCU61_vEnableShadow Transfer
CCUG6L: Functions: Function Library (Part 1): click M CCU61_vL oadChannel ShadowRegister

HEiIe View Options Add-Ins Windows ?

lom- D=’ ¢ Hl=El ?

a Capture / Compare Unit 61 (CCU61)
|o8) oo | 2

—Initialization Function —Source File

ICCU61_vInit File name ICCU61.C

—Function Library (Part 1) —Function Library (Part 2)

CCUB1_vStartTmr = |CCUB1_viNodelD

CCUB1_vwStopTmr CCUB1_viNodell

CCUB1_vRBesetTmr CCUB1_viNodel2

-
-
CCUB1_vSetTmrPeriod r |CCUB1_viNodel3
CCUB1_uwGetTmrCounter I
CCUB1_uwSetTmrCounter
CCUB1_wSetDeadTimePeriod
CCUB1_vEnableShadowTransfer
CCU61_vLoadChannelShadowRegister
CCUB1_uwGetChannelShadowRegister
CCUB1_uwGetChannelRegister
CCUB1_vSetStatusBit
CCUB1_vResetStatusBit

CCx_vSyncStartTmr

i i ) o i O 0 [ 8 3 1 |

| XE164F | CAXE164YXE164.dav
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CCUGB1: Parameters: (do nothing)

HEiIe View Options Add-Ins Windows ? ‘
lom-DErl ¢ AloE 2

¥} DAVE XE164F ( Release v2.0

—Header File
File name ICCU61.H

—Parameters (Part 1)

CCUB1_TIMER_12
CCUB1_TIMER_13
CCU61_CHANNEL_O
CCUB1_CHANNEL_1
CCUB1_CHANNEL _2
CCUB1_CHANNEL _3

| XE164F | CAXE164XE164.dav 4

CCUGL: Notes: If you wish, you can insert your comments here.

Exit and Save this dialog now by clicking K the close button.
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Generate Code:

File or click
Generate Code

I

DAVE will show you all the files he has generated
(File Viewer opens automatically):
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XE164 Playing Music

HEiIe Yiew Options Add-Ins Windows ?

JQIE|

|- D=l ¢ Al®E 2

¢y DAVE XE164F { Releas

EEEEIE

& Generated Files in 'C:\XE164"

X /I - |

DAVE's Project Documentation

Project: XE164.dav
Controller: XE164F-96F66
Compiler: Keil

Memory Model: SMALL

Date: 08.06.2008 12:35:20

Please read this document carefully and note
the red-colored hints.

If you miss a file in the generated files list
maybe you have forgotten to select the
initialisation function of the related module.

(Generated Files:

MAIN.H
MAIN.C

SCS.H

sCs.C
XE16XREGS.H
I0.H

10.C
UoCO0.H
uoco.c
Usico.H
usico.c
CC2.H
cc2.c
CCuUs1.H
ccue1.C
XE164.ASM

s

| XE164F | CAXE16MXE164.dav

Close DAVE: File—Exit Savechanges? click Yes
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XE164 Playing Music

Vi

C166 vb6.11

Start Keil pVision and open your Keil Project

If you see an open project — closeit: Project - Close Project

Project - Open Project
Select Project File: Look in: choose C:\XE164

Select Project File: Files of type: choose Project Files (*.uv2)

Click XE164.Uv2

Open

Select Project File

XE164 || -BE~
File name: [XE164 L2 ~| Open
Files of type: Froject Files (*.uvZ; * mpw) Ll Cancel
Z
£
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pVision3

& File 'C:\XE164\XE164.dpt' has changed.
Do you want to migrate the changes ?

Yes

Mo

Click Yes

Application Note
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AP16138

XE164 Playing Music
Project — Rebuild all target files | or click
™
i
XE164 - pVision3 -
= 4 & B e
LOAD a7,
* $3 &x|Target 1
Project Worksoace =l 3
=iz Rebuild all target files|
=
: [l |
El File Edit VYiew Project Debug Flash Peripherals Tools SYCS Window Help
BERO| BB Dx[EE 0B v[@#lep & aBE e
£ 2] B @ X | 8 x| Target 1 v | A=
Project Workspace - x] o4 7/ USER CODE END
= i3 Target 1 385
=& Dave Files 36| MAIN vInitl():
- -[@ Start_Y3.A66 367
e // USER CODE BEGIN (Main,3)
369 while (RSZ232_wait):
370 // USER CODE END
I
aze while (1)
373 {
PBCC2L SER CODE BEGIN (Main,d
£ CCUBLE ‘ (ain, 4)
" yorintf (menu);
= a User Files elect=input():
myprintf.c 178
379 switch (select)
380 1
381 case '1': blinking=0FF, I0 vResetPin(IO PZ 7), myprintf("\n*** LED IO Pc
382 case '2': blinking=0FF, IO_wvwSetPin(IO_P2_7), myprintf ("\n*** LED IO Port
383 case '3': blinking=0ON, myprintf(™\n*** LED IO_Port_ 2.7 BLINKING ***\n™):
384 }
g5 // USER CODE END
366
387 }
388
3} // End of function main
390
391
82
I [«] |
B = Q. [0 = | MAING B CC2.C B myprin.. B MAINH |
®|Build target 'Target 1'
lassenbling Stert V3.a6E...
compiling MAIN.C...
compiling 3C5.C...
compiling Io.C...
compiling UDCD.C...
conpiling USICO.C...
conpiling CC2.C...
conpiling CCUG1.C...
conpiling myprintf.c...
linking...
Program Size: data=1091inear=1091) const=222 (near=196) code=1570
creating hex file from "EE1647...
5| "¥E184" - D Errovis), D Uarningis).
3
i [«]»] Nl\BuiIdﬂ Command )\ Find in Files ,’ [«
Simulation
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& /

Insert/Change your application specific program:

m

DAVE doesn’t change code which isinserted between ‘// USER CODE BEGIN’ and ‘//
USER CODE END’. Therefore, whenever adding code to DAVE’s generated code, write it
between ‘// USER CODE BEGIN’ and ‘// USER CODE END’'.

If you wish to change DAVE's generated code or add code outside these ‘USER CODE'’
sections you will have to insert/modify your changes each time after letting DAVE
regenerate code!

N~ -
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Double click MAIN.C and change Global Variables

from

AP16138
XE164 Playing Music

const char menu[] =
"\n\n\n"

"1...
"2 ...
"3..
"\n";

LED IO_Port_2.7 ON\n"
LED 10_Port_2.7 OFF\n"
LED IO_Port_2.7 blinking\n"

volatileint RS232_ wait=2;
volatile bit blinking=ON;

char

select=""

to:

const char menu[] =
"\n\n\n"

XU SQ "o aoo0oTw

"l ..
"m..
"Z ...

... play: Maus am Mars\n"

... play: Y esterday\n"

... play: Frere Jacques/ Lazy John / Bruder Jakob\n"
... play: Happy birthday\n"

.. play: Take Me Home, Country Roads\n"

.. play: Estanzt ein Bi-ba-butzemann\n"

... play: Ich geh mit meiner Laterne\n”

... play: Thelittle drummer boy\n"

.. play: Hey, Pippi Langstrumpf\n"

.. play: Stille Nacht, heilige Nacht\n"

... play: Junge komm bald wieder\n"

. play: Lili Marleen\n"

. play: musical scale/ chromatic scale/ for testing purpose\n”

back to main menu (anytime)\n\n";

volatileint RS232_wait=2;

char

char

select="",

mb1[500]; // message buffer for sprintf()
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/

N XE164 - pVision3 - [C:\XE164\MAIN.C]

El File Edit Yiew Project Debug Flash Peripherals Tools SVCS Window Help
= 0% K v (#d | e+ @ @ @ TR w e m

e = - e MR

@ e | W ATarget 1 ~leam=
[Project Workspace - x|
o7
=-33 Target 1 17
B--£3 DaVe Files 072 //****************************************************************************

Start_V3.A66 w73 S/ @Global Variables

MAINC 074 //){f){f){f){f){f){f){f>lf>lf>lf>lf>lf>lf>l">l">l">l">l">l">l">l")Jr)Jr)Jr)Jr)Jr)Jr)Jr){f){f){f){f){f){f){f){f){f){f){f){f){f){f**********************************

075
ascs.c we S/ USER CODE BEGIN (MAIN General,7)

I0C 077 const char menul] =
uoco.C o078 "\nini\n"
5 UsICO.C 79 "a ... play: Maus am Marsi\n"

BOC2.C o "b ... play: Yesterday\n"

5@ CCU6L.C 081 :c ... play: Frere chques / &azy John / Bruder Jakobiyn™
. ggz "d ... play: Happy birthdayin
=5 User Files g2 "e ... play: Take Me Home, Country Roadsin™
& myprintf.c o4 "L ... play: Es tanzt ein Bi-ba-butzemannin’

086 "9 ... play: Ich geh mit meiner Laternein™
o6 "h ... play: The little drummer boy\n"
g7 "1 ... play: Hey, Pippi Langstrumpfin™
088 "j ... play: Stille Nacht, heilige Nachtin™
pga "k ... play: Junge komm bald wiederin”
gan "1 ... play: Lili Marleenin"”
i "m ... play: musical scale / chromatic scale / for testing purposein”
pgz | "z ... back to main menu (anytime)inin’T:

093
034 volatile int RSZ32 wait=Z;
095 | char select=" ";

095
na7  char mbl1[500]; // message buffer for sprintf()
ngs | S/ USER CODE END

049
100
101 //){"){"){"){"){"){"){">l">l">l">l">l">l">l">l">l">l">l">l">l">l")’r)’r)’r)’r)’r)’r)’r){f){f){f){f){f){f**){f){f**){f){f**********************************

w2 S/ @External Prototypes

103 //)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’)l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>l’>{’>{’>{’>{’************************){’){’){’){’){’){’
104
105 | S/ USER CODE BEGIN [MAIN General,8)
106
1wy S/ USER CODE FEND
108

109
| 11] Sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ob ok b ok ok ok ok b ok ob ok ok ok ok ok ok ok ok ok ok ok ok b ok ok o ok ob ok ob ok b b b ob ok ob ok ob ok ok ok ok b ok ob ok ok ok ok ok sk ok ok ok ok ok ok ok

B.[s W [ [®r MaING [B CC2C 12 myprin.. B MAINH |

Er\( EIND |\ Build § Command }, Find in Files [ |«

| Simulation
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Double click MAIN.C and insert Global Variables:

/1 *** Music ***:
/*
Construction of the music data:

created by Christan Perschl (www.perschl.at)
extended by Wilhelm Brezovits

C,D,E,F,G,A H: play note
+: the + raisesits note a semitone: Cis, Dis, Eis, Fis, Gis, Ais, His
-: the - lowersits note a semitone: Ces, Des, Es, Fes, Ges, As, Hes
Lx : Change note length

(x=1,2,4,8,16 -> 1=whole-note, 2=half-note, 4=quarter-note, ...)
Px : play rest

(x=1,2,4,8,16 -> 1=whole-rest, 2=haf-rest, 4=quarter-rest, ...)
Ox : Change octave (x = 0,1,2,3)
. . Extend preceding note by half of itsvalue
Tx : Change tempo (x = 50 ... 199 beats per minute)

Additional functionality:

OL : activate octave LOW
ON : deactivate octave LOW = activate octave normal (00,01,02,03)
*/

unsigned int T13 valueg[] = {62977, 59550, 56122, 53061, 50000, 47278, 44685, 42092, 39796,
37500, 35450, 33401, 275};

/I Timer-T13-periods(frequencies) of the notes

I [0]=c',[1]=cis,[2]=d",[3]=dis,[4]=€,[5]=f",

I [6]=fis,[7]=d,[8]=gis,[9]=a,[10]=ais,[11]=h',

Il [12]=<Frequency for rest>

unsigned int length_of a whole note = 16113;
/I Default length of awhole-note with tempo 120
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\XE164\MAIN.C*]

[iFile Edit View Project Debug Flash Peripherals Tools SVCS Window Help

DD DB D0 (EE LR 'IE{"""QQQ@ AnEN
& 5] 25 ® 5 | 1§ K| Target 1 v |&®m
03
= id Target 1 M | volatile int R$232 wait=2;
= i Dave Files 05 | char selact=" ';
141 5tart_V3.AB6 096
< [ MAIN.CG 07 | char mbl[500): // message buffer for sprintf()
o+ BSCS.C ol
= BI0C
= [BU0C0.C the music data:
« D UEIC0.C
s BOC2.C 0 vy Christan Perschl (www.perschl.at)
= [9CCUBL.C o
I 105
s & Uger Hkls we| C,0.E,F.G,AH: play note
& '_'ImjlpnnI:F.c 107 +: the + raises its note a semitone: Cis, Dis Pig, Fis, Gis, Ais, His

» Ei
: note 4 semitone: Ces, Des, Ex, Fes, Ges, As, Hes
note, IF=shalf-note, d=guarter-note, ...}

half-rest, d=gquarter-rest, ...}

1f of its va

beats per

tionality:

53061, 50000, 47278, 44685, 42092, 39796, 37500, 35450, 33401, 275):

129 |unsigned int length_of a whole note =

1| /S Default length of a whole-note wit 120

2 END

L€l |
B.[® @ % [ @ MANC[E CC2C 1@ mpin. B MAINH

uudlllo:\nwmndhﬁndinﬁlaf [lad

[ Simulation L:131ci1 [
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Double click MAIN.C and insert Global Variables:

[/ *** Songs ***:

// Maus am Mars (song a) :

const char

songa[]="T12000L4FL8AL401C.O0L 8FEGL 201CO0P4P8L4EL 8GO1L4C.O0L8EFAL201CP4
P8OOL4FL8AO1L4C.O0L 8FH-O1L4DFL8FEDDCOOHO1CDCOOH-GL 2F.";

/'Y esterday (song b) :

const char songb[]="T12000L8GL 16FL 2F.PALSAHO1C+DEFL4EL8DL 2D.P8L8DDCO0H-
AGL4H-L8AL4A.LAGFLBAL2GL8DLAFLBAL2AAAL4O1DEFLSEDLA4E.L8DLACEFCOOQH-
AL8GL16FL2F.PAL8AHO1C+DEFL4EL8DL 2D.P8L8DDCO0OH-AGL4H-
LBAL4A.LAGFLSAL2GL8DLAFL8AL2A";

// Bruder Jakob (song ©) :

const char songc[]="T12000L4FGAFFGAFAH-O1L2CO0L4AH-O1L2CL8CDCOOL 8H-
L4AFO1L8CDCOOL8H-L4AFFCL2FLAFCL2F";

// Happy birthday (song d) :

const char
songd[]="T12000L8DDL4EDGL 2F+L8DDL4EDAL 2GL8DDL40O1DO0HL8GGLA4F+L4EOL1L8C
COOL4HGAL2G";

I/ Take Me Home, Country Roads (song €):

const char

songe[]="T19900L4DDE.L2D.P2L4EL8DL4EL 2G.P2L8AL4A.L4H.L2A LAEEEDL 8EL4AGL 1GP
1L4DDE.L2D.L4EGGHLIHL4AAAAH.L2A.L4AEGGAL2G.LAGALIHL8HALAGL1AL4HALILG
L4HO1L4ADL1EL4AEEDOOL 1IHL8HAGALIHLBHALAGL1GLAGAL1G";

Il Es tanzt ein Bi-ba-butzemann (song f):

const char
songf[]="T19900L8DGGO1DDOOHHGGAADDL4GP8L8DGGO1DDOOHHGGAADDLAGPSLS8
HAHO1COOAHO1CDOOL8HAHO1CO0AHO1CDOODGGO1DDOOHHGGAADDLAG™;

// 1ch geh mit meiner Laterne (song g):

const char

songg[]="T12000L8CL4FL8FAFAO1L4C.O0L4AL8FG.L16GL8GGA GL4F.PAO0OL 8CL4FL8FA
FAO1L4C.O0L4AL8FG.L16GLB8GGAGL4F.PAOOL8AO1L4COOLBALAFLBAOL1LACOOLBAL4F
LB8FGGGGAGL4FP4.O0L8AO1L4COO0L8BALAFLBAOL1LACOOLBALAFLBFGGGGAGLA4FPA.",

Il The little drummer boy (song h):

const char

songh[]="T120P200L 2D .L4EL 2F+L 4F+L4F+L 8GF+LA4AGL 2F+P2LADDEF+LA4F+L4F+L4F+L8G
F+L4GL2F+P2L4EF+LAGAAAHLBAGLAF+L 2EP2L 4EF+LAGAAAHO1L8COOL8HL4AL2GL8
HALAGL 2F+L8AGLA4F+L2EP1L 2D.L4EL 4F+F+F+F+L8GF+L4GL 2F+P1L8EDL4EL 2D";

I/l Hey, Pippi Langstrumpf (song i):

const char

songi[]="T1800L L4AONOOL4DF+DL 2EL 8GF+EDL4C+EOLAONOOQOL4C+L2DF+OLL4AONO
OL4ADF+DL 2EL8GF+EDLAC+EOL L4AAONOOL 4C+DP4P20L L4AAONOOLADF+DL 2EL8GF+ED
LAC+EOLAONOOL4C+L2DF+OLL4AONOOLADF+DL2EL 8GF+EDLA4C+EOL L4AONOQLA4C+
DP4P200L 2F+L 4F+F+L 2GLAGL 8GF+L4EL SEEL 4EL 8EDL AC+DEPAL 2F+L 4F+F+L 2GLAGF+
EEDC+DPAL 2F+GAH.O1L4DC+O0L4HAGL 2AO1L 4C+O0L4HAGF+L 2G.L4HAGF+EL 2F+GL
AAF+GAL2H.01L4DC+0O0L4HAGL 2A.01L4C+O0L4HA GF+L 2G.LAHAGF+EL 2F+EDP2";
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/I Stille Nacht, heilige Nacht (song j):

const char
songj[]="T7200L8G.L16AL8GL4E.L8G.L16AL8GL4E.O1L4DL8DO0L4H.01L4CL8CO0LAG.L
4ALB8A0O1L8C.O0L16HL8ALBG.L16AL8BGLAE.LAALBAOLL8C.O0L16HLBALBSG.L16AL8GLA
E.O1L4DL8DL8F.L16DO0L8HO1L4C.L4E.L8C.O0L16GL8EL8G.L16FL8DL1C.";

I/ Junge komm bald wieder (song k):

const char
songk[]="T12000L4DDL8C+L8DL4EL4D.OLL8HONOOL4EL4D.OLL8HONOOL 2C.L4EEL 8D+
L8EL4F+L4E.L8ELAGLAF+LAEL2D.L AGGGEL2CLAGF+LA4EL2D.LAF+L4F+.L8EL4EL2DL4E
L4D.L8COLL2H.ONOOL4DDL8C+L8DLA4EL4D.OLL8HONOOL4EL4D.OLL8HONOOL2C.L4E
EL8D+L8EL4F+L4E.LSELAGF+L4AL2GP8L8DDDDDDDDDL4DP8L8DL8D+L8DDDDDL8D
+L8DL4DP8L8DL8SEEEEEEL 2GPSL8EL 1DP8L8DLS8EEEL 4E.PSL8GGGF+L8GL1A.";

// Lili Marleen (song |):

const char

songl[]="T12000L4EL8E.L 16FL4GL4EL8F.L 16FL 8F.O1L16COO0L2HL8D.L16DL8D.L16EL4FL
8F.L16GL8H.L16AL8G.L16FL4E.L8CL4AL8H.O1L16COO0LAHLAAL4ALAGLAH.LBALAGLAFL
4A . L8GLAFELAG.L8ELAG.L8FLAFO1LADL2CPAO0L4ELAG.L8FLAFOLL4HONOOL2C.",;

/ musical scale/ chromatic scale/ for testing purpose (song m) :

const char songm[]="T600ONOOL1C.OLL1C.";

char song[MAX_SONG_LENGTH];
T —

N2 XE164 - pvision3 - [C:\XE164\MAIN.C*] ! = E’|E
Difile Edit View Project Debug Flash Peripherals Tools SVCS Window Help I 5;| ﬂ
L= - R 4% % 7 Oy W -+ aCEsems

PNK;W
= 14 Target 1
+ Dave Files

S (5 5 ® X 1T ATarget 1 |4 m
| T Jug®, [1]=cis', [2]=d',[3]=dis’, [4

[ Start_V3.A66 :
. ¥ MAIN.C 28 unsigned int length of a whole note = 16115
= BI0.C

+ A U0C0.C

« [ USIC0.C
= HCC2.C

+ HCCUsLC
s User Files

= [ myprintf.c

Bom @ e w B HANG[B CG2C @ mypin.. @ MAINH

T[5> | Buid [ Comemand ], Find in Files | I« =]
Simulation L:164 C:1 RIW
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Double click MAIN.C and insert Global Variables:

/I default values for global variables - will be overwritten before use:
volatile unsigned int note=12;

volatile unsigned int octave=1,

volatile unsigned int current_note_length=16113;

volatile unsigned int old_note length=16113;

volatile unsigned int tempo=120; // 120 beatsminute

volatile unsigned int pos=0; // current note

volatile unsigned int max=0; // song length

// song counters:

unsigned int next_song_a=0; // song counter song a
unsigned int next_song_b=0; // song counter song b
unsigned int next_song_c=0; // song counter song ¢
unsigned int next_song_d=0; // song counter song d
unsigned int next_song_e=0; // song counter song e
unsigned int next_song_f=0; // song counter song f
unsigned int next_song_g=0; // song counter song g
unsigned int next_song_h=0; // song counter song h
unsigned int next_song_i=0; // song counter song |
unsigned int next_song_j=0; // song counter song |
unsigned int next_song_k=0; // song counter song k
unsigned int next_song_|=0; // song counter song |
unsigned int next_song_m=0; // song counter song m

volatile bit OctavelL OW=0FF;
RN
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XE164 - pVision3 - [C:\XE164\MAIN.C*]

El File Edit View Project Debug Flash Peripherals Tools SYCS Window Help

4% % B b EE BRSRE: N= R Bl ] (RO A

DG BRI E

& [ 8 @ X |9 aTarget ez e
[ELENEEE = 5[ // Hey, Fippi Langstrumpf {song 1):
=i Target 1 151 | eonst char songi[]="T1800LL4ACNOOL4DF+DLZELEGF+EDL4C+EOLAONCOLAC+L2DF+0OLL4AONOOL4DF
=3 Dave Files 182 | // Stille Nacht, heilige Nacht (song j):
.[@ Start ¥3.A66 153 | const char songi[]="T7200L3G.L16ALIGL4E, L8G. L16ALIGL4E. O1L4 DL DOOL4H. C1L4CLECOOLAG,
o MAHEC 154 | S/ Junge komm bald wieder (song k):
. 155 | ¢onst char songk[]="T12000L4DDL8C+LE8DL4EL4D. OLLEHONOOLAELAD. OLLEHONOOLZC . L4EELSD4+LE
e BSCS.C 186 | /7 Lili Marleen (song I):
= B10.c 157 | const char songl[]="T12000L4ZL8E.L16FL4GL4ELEF. L16FLEF.0LL1GCO0L2HLED. L16DLED. L16EL
@[ UOCO.C 188 | S/ musical scale / chromatic scale / for testing purpoge (song m)
=3 USICO0.C 159 | const char songm[]="T600ONCOLIC.OLLIC.";
=@ CC2.C o
o [# CCUGLC 161 | char song [MAX_SONG_LENGTH] ;
- 162
=& User Files

; 163 | // default values for global variables — will be overwritten before use:
w3 myprintf.c 184 | volatile unsigned int note=12:

185 | velatile unsigned int octave=1:

166 | velatile unsigned int current note length=16113;

167 | volatile unsigned int old note length=16113;

168 | velatile unsigned int tempo=120; // 120 beats/minute

169 | volatile unsigned int pos=0; // current note

170 | volatile unsigned int max=0; S/ song length

171
172 | // song counters:

173 |unsigned int next_song_a=0; // song counter song
174 |unsigned int next_song_b=0; // song counter song
175 |unsigned int next song c=0; // song counter song
176 |unsigned int next song d=0; // song counter song
177 |unsigned int next_song_e=0; // song counter song
178 | unsigned int next song_f=0:; // song counter song
179 |unsigned int next song g=0; // song counter song
160 |unsigned int next_song_h=0; // song counter song
181 |unsigned int next_song_i=0; // song counter song
182 |unsigned int next song j=0:; // song counter song
183 |unsigned int next song k=0; // song counter song
184 |unsigned int next_song_1=0; // song counter song
185 | unsigned int next song_m=0: // song counter song
186
157 | velatile bit OctavelOW=0FF:
188
188 | // USER CODE END

< |

=N EREETELE I MAING [B CC2C B myprin... B MAINH |

Hobaopela bl g by DL 0 DR

| L
[1«] «] » [ » ] Build { Command }, Find in Files | L«
\ Simulation

x
.
e
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Double click MAIN.C and change function " char input (void)”:

from:

char input (void)
{
charin="";
do
{
myprintf("your choice: ");
in = (char)UOCO_ASC uwGetData();
twhile (inl="1' && in'="2' && in!="3);
returnin;

}

to:

char input (void)
{
charin="";
do
{
myprintf("your choice: ");
in = (char)UOCO_ASC_uwGetData();
}while (!(in>="d&&in<='m") );
returnin;

}
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XE164 - pVision3 - [C:\XE164\MAIN.C*]

EJ File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
A RB | o [EE LB RAR v [## =S a B e o

T e X | KTarget 1 rlarm=
|Project Workspace - x| 448 L
=13 Target 1 qm -/ / USER CODE BEGIN (Main,I)
=43 Dave Files 450 char input (void)
Start V3.A66 4515
o @ MAIN.C 452 char in=" ':
: d
v BSCS.C I
= B10.C 455 myprintf ("yvour choice: "):
3] uoco.c 456 in = (echar)U0CO ASC uwGetDataf();
=-[# USICO0.C 467 Iwhile ( !(in>="a'&&in<="m") ):
a2 @020 458 return in;
&__ 459 -}
= BCCUeLe 4071/ USER CODE END

=& User Files i

& myprintf.c 42 void main(void)
463H {
464 S/ USER CODE BEGIN (Main,Z)
465
466 /4 USER CODE END
457
468 MAIN wInit():
469
470 S/ USER CODFE BEGIN (Main,3)
471 while (R3232_wait):
472 /4 USER CODE END
473
474 while (1)
475 {
476

477 // USER CODE BEGIN (Main,4)

478 myprintf (menu);

479 zelect=input():

480

481 switch [select)

482 {

483 case '1': blinking=0FF, IO vResetPin(IC P2 7], myprintf ("\n*** LED
484 case '2": blinking=0FF, IO vSetPin (IO P2 7), myprintf ("%n*** LED I
485 case '37: blinking=0N, myprintf("\n*#** LED IO Port 2.7 BLINKING **
488 }

a7 S/ USER CODE END

< |

B [=Tu [* (% [ (g vanc|® cczc (@ myprn.. B MANH |

<[<[*T" ]Build { Command } Find in Files | L«

| Simulation

(o =
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Double click MAIN.C and insert the function play_song():

AP16138
XE164 Playing Music

void play_song(void)

{

max=0;

if (next_song a&& ((sizeof(songa)-1)< MAX_SONG_LENGTH))
strcpy(song,songa), max=(sizeof(songa))-1, --next_song_a,
myprintf("\nplaying: Maus am Mars\n");

if (next_song_b && ((sizeof(songb)-1)< MAX_SONG_LENGTH))
strcpy(song,songb), max=(sizeof (songb))-1, --next_song_b,
myprintf("\nplaying: Y esterday\n");

if (next_song_c && ((sizeof(songc)-1)< MAX_SONG_LENGTH))
strepy(song,songc), max=(sizeof (songc))-1, --next_song_c,
myprintf("\nplaying: Frere Jacques - Lazy John - Bruder Jakob\n");

if (next_song_d && ((sizeof(songd)-1)< MAX_SONG_LENGTH))
strcpy(song,songd), max=(sizeof (songd))-1, --next_song_d,
myprintf("\nplaying: Happy birthday\n");

if (next_song_e && ((sizeof(songe)-1)< MAX_SONG_LENGTH))
strcpy(song,songe), max=(sizeof (songe))-1, --next_song_e,
myprintf("\nplaying: Take Me Home, Country Roads\n");

if (next_song_f && ((sizeof(songf)-1)< MAX_SONG_LENGTH))
strepy(song,songf), max=(sizeof(songf))-1, --next_song_f,
myprintf("\nplaying: Es tanzt ein Bi-ba-butzemann\n");

if (next_song_g && ((sizeof(songg)-1)< MAX_SONG_LENGTH))
strcpy(song,songg), max=(sizeof(songg))-1, --next_song_g,
myprintf("\nplaying: Ich geh mit meiner Laterne\n");

if (next_song_h && ((sizeof(songh)-1)< MAX_SONG_LENGTH))
strcpy(song,songh), max=(sizeof (songh))-1, --next_song_h,
myprintf("\nplaying: The little drummer boy\n");

if (next_song_i && ((sizeof(songi)-1)< MAX_SONG_LENGTH))
strcpy(song,songi), max=(sizeof(songi))-1, --next_song _i,
myprintf("\nplaying: Hey, Pippi Langstrumpf\n");

if (next_song_j && ((sizeof(songj)-1)< MAX_SONG_LENGTH))
strcpy(song,songj), max=(sizeof (songj))-1, --next_song_j,
myprintf("\nplaying: Stille Nacht, heilige Nacht\n");

if (next_song_k && ((sizeof(songk)-1)< MAX_SONG_LENGTH))
strcpy(song,songk), max=(sizeof (songk))-1, --next_song_k,
myprintf("\nplaying: Junge komm bald wieder\n");

if (next_song_| && ((sizeof(songl)-1)< MAX_SONG_LENGTH))
strepy(song,songl), max=(sizeof (songl))-1, --next_song_|,
myprintf("\nplaying: Lili Marleen\n");

if (next_song_m && ((sizeof(songm)-1)< MAX_SONG_LENGTH))
strcpy(song,songm), max=(sizeof(songm))-1, --next_song_m,

myprintf("\nplaying: musical scale/ chromatic scale/ for testing purpose\n”);

sprintf(mbl,"song-length = %5u Byte[s] \n",max);
myprintf(mbl);
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pos=0;

if (max>0) // there is something to play

{
/I start CCUBL - Timer T12 - ISR the first time

CCUBL_ISS=CCUBL_IS | 0x80; // set ST12PM -> Set-Timer-T12Period-Match-Flag

while (pos<=max); // wait until song end isreached or abort by user is done

}
if ((UOCO_RBUF=='7))

{
myprintf(" Song aborted.\n");

}

else

sprintf(mb1,"End of the song reached (pos=%5u of max%5u).\n",pos,max);
myprintf(mbl);
}

}
-]
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XE164\MAIN.C*]

El File Edit Yiew Project Debug Fash Peripherals Tools SYCS Window Help

SEHE b Bl as 4% % % B ~|[@a# = m 2 a@RE e D5
= [ Y & K | ¥ iK|Target 1 r | &R @

LRI “* 4 T// USER CODE BEGIN (Main,I1)
=-i3 Target 1 450 char input (void)
-& Dave Files as1Eo{
452 char in=" ";
453 do
454 {
485 myprintf ("your choice: ™);
456 in = (char)U0CO_ASC uwGetDatal()r
457 twhile ( !{in>="a'&&in<="m") ):
458 return in:
459 -}
. 460
4 User Files jg; \g01d play_song (veid)
myprintf.c %53 max=0;
464 if ( next song_a && ((sizecf(songa)-1)< MAX SONG_LENGTH) )
465 strcpy (song, songa), max=(sizeof(songa))-1, --next song_a,
466 myprintf ("\nplaying: Maus am Mars\n"):
467 if (next song b && ((sizeof(songh)-1)< MAX SONG LENGTH) |
468 strcpy (song, songh), max=(sizeof (songb))-1, --next song_ b,
459 myprintf ("\nplaying: Yesterdayin™):
470 if (next song c && ((sizeof(songc)-1)< MAX SONG_ LENGTH) )
an strcpy (song, songc), max=(sizeof(songc))-1, --next song c,
472 myprintf ("\nplaying: Frere Jacques - Lazy John - Bruder Jakob\n'):
473 if (next_song_d && ((sizeof(songd)-1)< MAX_ SONG_LENGTH) )
474 strcpy (song, songd), max=(sizeof(songd))-1, --next song d,
475 myprintf ("\nplaying: Happy birthdayi\n™):
476 if (next song e && ((sizeof(songe)-1)< MAX SONG_LENGTH) )
477 strcpy (song, songe), max=(sizeof(songe))-1, --next song_e,
478 myprintf ("\nplaying: Take Me Home, Country Roadsin"):
479 if (next song f && ((sizeof(songf)-1)< MAX SONG LENGTH) )
480 strcpy (song,songf), max=(sizeof (songf))-1, --next song £,
481 myprintf ("\nplaying: Ez tanzt ein Bi-ba-butzemannin™):
4a2 if (next song g && ((sizeof(songg)-1)< MAX SONG_ LENGTH) |
433 strcpy (song, songg), max=(sizeof(songg))-1, --next song g,
454 myprintf ("\nplaying: Ich geh mit meiner Laternein™);
485 if (next_song_h && ((sizeof(songh)-1)< MAX_ SONG_LENGTH) )
486 strcpy (song, songh), max=(sizeof (songh))-1, --next song h,
487 myprintf ("\nplaying: The little drummer boyi\n"):
458 if (next_song_ i && ((sizeof(songi)-1)< MAX_ SONG_LENGTH) )
489 strcpy (song, songi), max=(sizeof(songi))-1, --next song 1,
490 myprintf ("\nplaying: Hey, Pippi Langstrumpfin™):
431 if (next song j && ((sizeof(songj)-1)< MAX SONG_LENGTH) )
42 strcpy (song, songj), max=(sizeof(songij))-1, --next song_3j,
493 myprintf ("\nplaying: Stille Wacht, heilige Nachtin™):
494 if (next song k && ((sizeof(songk)-1)< MAX SONG LENGTH) |
495 strcpy (song, songk), max=(sizeof (songk))-1, --next song_k,
486 myprintf ("\nplaying: Junge komm bald wiederin™):
497 if (next song 1 && ((sizeof(songl)-1)< MAX SONG_ LENGTH) )
498 strcpy (song,songl), max=(sizeof(songl))-1, --next song 1,
433 myprintf ("\nplaying: Lili Marleenin™);
500 if (next_song_m && ((sizeof(songm)-1)< MAX_ SONG_LENGTH) )
501 strcpy (song, songm) , max=(sizeof (songm))-1, --next song m,
502 myprintf ("\nplaying: musical scale / chromatic scale / for testing purposein™):
503
504 gprintf (mbl, "song-length = %5u Bytel[=z] ‘\n",max):
505 myprintf (mbl}
506 pos=0;
507
508 if (max>0) // there ig something to play
509 {
510 /7 start CCUAl - Timer TI1Z - ISR the first time
511 CCU6l_ISSs = CCUel_ISs | 0z80; // get STIZPM -»> Set-Timer-TIZ2Period-Match-Flag
512
513 while (pos<=max]: /7 wait until song end is reached or abort by user is done
514 ¥
515
516 if ( (UQCO_RBUF=='z'") )
517 {
518 myprintf ("Song aborted.\n"):
519 }
520 else
521 {
522 sprintf (mbl, "End of the song reached (pos=%5u of maxz%5u).\n",pos,max);
523 myprintf (mbl)
524 }
525}
525/ / USER CODE END
g7 L
ea vaid main (vadd
7 <]
. Q. . [Fr. | MAIN.C [E CC2C @ myprin. [E1 MAINH |
ﬁrNT‘TVTW[\‘D‘I:mu‘/\‘CUTTTmEnu JL T 1T TTES ] (]

I [Simulation I
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Double click MAIN.C and insert the following code into the main function:

// enable CCUG61 Timer T12 additional prescaler (1/256 prescaler of T12):
CCU61_TCTR0O=CCUG61_TCTRO | 0x0008;

XE164 - pVision3 - [C:\XE164\MAIN.C*]

EI File Edit View Project Debug Flash Peripherals Tools SYCS Window Help
@t ml|oc|EE %% % W v @ e s @ a qERE » el

© e x| g rarget ~lam=
[Project Workspace - x| o T
= i Target 1 res void main (void)
=23 Dave Files 523F] {
# Start V3.A66 530 // USER CODE BFGIN (Main,Z2)
- MAIN.C 2
SCS.C :i /4 USER CODE END
BIoc 53| MAIN vInit():
uoco.C 535
<& USICO.C 536 /7 USER CODE BEGIN (Main,3)
cc.e 537 while (RS232_wait);

. 538
‘@ CC[‘_jel'C 539 /S enable CCUal Timer TI1Z additional prescaler (1/256 prescaler of TI1Z):
& & User Files s0| CCUSL TCTRO=CCUSL TCTRD | 0x0008;
- myprintf.c 541 /4 USER CODE END

542
3| while (1)
544 {

545

545 // USER CODE BEGIN (Main,4)

547 myprintf (menu) ;

548 select=input();

543

550 switch (select)

551 1

RE2 case '1': blinking=0FF, IO vResetPin (IO P2 7), myprintf (" \n*** LED IO Port
553 case '2': blinking=OFF, IO_vSetPin(IO_P2_7), myprintf ("\n*** LED IO Port_2.
554 case '3': blinking=0N, myprintf("\n*** LED IO Port Z.7 BLINKING ***\n");

555 }

556 // USER CODE END

557
558 }
559
s60| )} S/ End of function main
L1
562
B63
5647 // USER CODE BEGIN (MAIN General,10)
BG5S
566 | // USER CODE END
BB7
il
f s
B =5 (@ (% % | 5 MANG[E CC2C B myprin. [B MAINH |
([T ey COmmm=ma f T i s 7 (%]
\ Simulation
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Remember:
Unfortunately bit T12PRE is not available in the DAVE dialog.

Source: User's Manual:

Theinput clock for timer T12 can be from fccysr to @ maximum of fccuer/128 and is configured by
bit field T12CLK. In order to support higher clock frequencies, an additional prescaler factor of
1/256 can be enabled for the prescaler of T12 if bit T12PRE = 1.

| Adobe Reader - [xe166_um_v2.0_2007_12_vol2per.pdf]

TCTRO
Timer Control Register 0 XSFR(2Cy) Reset Value: 0000y

1% 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0

STE T13 STE T12
13 T13R PRE T13CLK CTM|CDIR 12 |T12R ppE T12CLK

| L 1 1 Il

r h m w wrh rh rh

Field Bits | Type |Description

T12CLK [2:0] rw Timer T12 Input Clock Select

Selects the input clock for timer T12 that is derived
from the peripheral clock according to the equation
fr12 = foce J 2<T12CLK>

000g fr1z =fooe

0013 f‘r12 = fCCE /12

0105 f'|-12 - fcc5f4

0113 fT12 = fccﬁf 8

1003 f*|'12 L fccﬁf 16

1013 fT12 . fccgl 32

110g fri2 =fcoe/ 64

1 113 fT12 = fCCEl 128

T12PRE 3 rw | Timer T12 Prescaler Bit

In order to support higher clock frequencies, an
additional prescaler factor of 1/256 can be enabled for
the prescaler for T12.

Og  The additional prescaler for T12 is disabled.

1g  The additional prescaler for T12 is enabled.

Tsa aTw@0c 3 & mlo ol

Timer 12 Resolution:
66 MHz / 256 (T12PRE=1, done by software) /32 =8.056,64 Hz =» Resolution = 124,12 ps
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Double click MAIN.C and change the following code (main function, while(1) loop)

from:

myprintf(menu);
select=input();

switch (select)
{
case '1": blinking=OFF, IO_vResetPin(I0_P2_7), myprintf("\n*** LED IO_Port_2.7 ON
***\n"); break;
case '2": blinking=OFF, 1O_vSetPin(10_P2_7), myprintf("\n*** LED 10_Port_2.7 OFF
***\n"); break;
case '3 blinking=ON, myprintf("\n*** LED 10_Port_2.7 BLINKING ***\n");
break;

}

to:

myprintf(menu);
select=input();

switch (select)

{
case 'a: ++next_song_a, play_song(); break;
case'b': ++next_song_b, play_song(); break;
case 'C': ++next_song_c, play_song(); break;
case'd": ++next_song_d, play_song(); break;
case ' ++next_song_e, play_song(); break;
case 'f": ++next_song_f, play_song(); break;
case ' ++next_song_g, play_song(); break;
case 'h': ++next_song_h, play_song(); break;
case'i": ++next_song i, play_song(); break;
case'j": ++next_song_j, play_song(); break;
case 'k': ++next_song_k, play _song(); break;
case'l': ++next_song_|I, play_song(); break;
case 'm': ++next_song_m, play_song(); break;
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B File Edit Yiew Project Debug Flash Peripherals Tools SYCS Window Help
=4 % %% B v[aH <@l aEFE o e

NZ XE164 - pvision3 - [C:\XE164\MAIN.C*]

S rlaze
Project Workspace x| 527 L
=3 Target 1 528 vold main [void)
=& Dave Files 5287 {
530 // USER CODE BEGIN (Main,Z?)
531
52| // USER CODE END
533
534 MAIN vInit():
535
536 // USER CODE BEGIN (Main,3)
537 while (R5232 wait);
538
. 538 A/ enable CCUGI Timer TI12 additional prescaler (1/256 prescaler of TiZ):
=& User Files s|  CCUSL TCTRO=CCUSL TCTRO | 0:0008:
myprintf.c 541 // USER CODE END

542
543
544
545
546
547
548
548
550
551
L1
853
5E4
555
556
557
558
559
560
561
L1
563
564
5]
Llal
BE7

<

while (1)
1

// USER CODE BEGIN (Main,4)
myprintf (menu) :
select=input();

switch (zelect)

{

case
case 'b':
case 'c¢':
casse 'd’:
case '
cass 'f7:
cass '
case 'h':
case
case
case 'k':
case "17:
case '

']

++next song_a,
++next song b,
++next_song_c,
++next song d,
++next song e,
++next_song_f,
++next song g,
++next_song_h,
++next _song_ 1,
++next song j,
++next_song_k,
++next song 1,
++next_song_m,

¥
// USER CODE END

break;
break:
break:
break:
break:
break;
break:
break;
break:
break:
break:
break:
break:

ERERIEEINEE MAING [B CC2.C 3 ryprin.. B MAINH |

ST 7 [ 7] DU, COTTTaa e s |
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Double click Main.h and insert the following Defines:

#define MAX_SONG_LENGTH 500

XE164 - pVision3 - [C:\XE164\MAIN.H*]

File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
&% B B ~[Anconm ala@EE 0w @

D@ f BB 5|

kg e A # K| Target hatl [ B
Project Warkspace - x| i
E'ETargetl 038 //****************************************************************************
=3 Dave Files 039 | /S @Macros
Stal‘t V3 A66 040 //***){'ﬂ'**7{’){’***********){'ﬂ'**7{’){’****)lwl’){wl’*******7{'*****)lwl’){wl’**W){'ﬂ'*ﬂ'************W*****
= BMAIN.C o
: w4 | S/ USER CODE BEGIN (MAIN Header,3)
[« main.h e -
L2 intrins.h 0| // USER CODE END
[« xelbxregs.h 045
[ scs.h 046
D|Oh 047 //7{'>+7{'*74'**7{'#**74':{'>l'74'****7{'*74':{'74'7{'#****>l'74'*74':{'******7{'#74'******74'7{'**#****#***********#****
o IZh nag | // @Defines
cce. 049 //’****************************************************************************
1 coubl.h 50 | #define KEIL
[ usic0.h 157
[ u0c0.h 052 | #define SEG (func) {unsigned int) ({(unsigned long) ((void (far*) (void))func) >> 16))
[ stdio.h 053 | #define SOF (func) (unsigned int) ({(void (far *) (void))func))
[ ctype.h =
SCSt(‘:/p wss | S/ USER CODE BEGIN (MAIN Header ,4)
oo sbo. 056 | #define OFF O
=-B10.C 057 | #define ON 1
=& U0C0.C 058
=-[F USIC0.C 059 | #define MAX SONG LENGTH 500
=E 02,0 0g0 | S/ USER CODE END
= B CCUSLC o
=& User Flles 083 //***)Qf*********>lf******)Qf***7(/*****>lf*)Qf*******************************************
[ myprintf.c 4| // @Typedefs
085 //****************************************************************************
066
W7 | S/ USER CODE BEGIN (MAIN Header,3)
68
w69 | S/ USER CODE END
070
o7
072 //***){'ﬂ'**7{’){’***********){'ﬂ'**7{’){’****)lwl’){wl’*******7{'*****)lwl’){wl’**W){'ﬂ'*ﬂ'************W*****
w3 | /S @Imported Global Variables
074 //****************************************************************************
078
wE | /4 USER CODE BEGIN (MAIN Header,é)
077
n7: SSOTTSRR CONE. R
<
B.[= (W (% [F [ [@ vaNC @ Ce2C 1@ mypin.. B MAINH [
e e L L L TS E W e TS [

\ Simulation
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Double click Main.h and change extern declarations “Global Variables’

from:

extern volatile int RS232_wait;
extern volatile bit blinking;

to:

extern volatileint RS232_wait;

extern unsigned int T13 valueq];

extern unsigned int length_of _a whole_note;
extern char song([];

extern volatile unsigned int note;

extern volatile unsigned int octave;

extern volatile unsigned int current_note_length;
extern volatile unsigned int old_note length;
extern volatile unsigned int tempo;

extern volatile unsigned int pos;

extern volatile unsigned int max;

extern volatile bit Octavel OW,
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NZ XE164 - pvision3 - [C:\XE164\MAIN.H*]

El File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
4 % 5 % [ ~[a# -2 23 q|EE @D

S BB x|

2 2 £ @ K[Target1 ~laz=
[Project Warkspace - x| N
=-i3 Target 1 o | S/ USER CODE BEGIN (MAIN Header,o)
=2 Dave Files 077
Start V3.A56 078 | // USER CODE END
MAIN.C .
Dmain'h 081 //7{’7{’7{’7{’7{’7{’7{’7{'7{’7{'7{’7{'7{’>l'7{’>l'7{’7{’7{’7{’7{’7{’7{’7{’7{’7{’7{'7{’7{'7{’7{'7{’>l'7{’>l')l'>l')l'*)l’)l’){’)l’){’7{’){'**************k*k*k*k**ﬂ
- intrins.h ms2 | S/ @Global Variables
.....Xelﬁ)(regslh 083 //7{*k?{fk:{fk:{fA’>{f:v{f>{":v{f>{"*>{"*)&'*)&'7{')&'7{'k?{fk:{f){f**7{"*7{"*7{"*)4"*)4"***k*k;{f){f**************k*k*k*k**ﬂ
[ s¢s.h 084
~Hio.h 05 | // USER CODE BEGIN (MAIN Header,7)
Hec2h 036 | extern volatile int RSZ32 wailt:
) 087
CCL.Jﬁl.h 038 | extern unsigned int T13 wvalues[]:
-1 usic0.h 033 | extern unsigned int length of a whole note;
-1 u0c0.h 030 | extern char song[];
@ stdio.h 091 | extern volatile unsigned int note;
- ctype.h 092 | extern volatile unsigned int octawve;
B SCS.C ' 033 | extern volatile unsigned int current_note_length:
i X 094 | extern volatile unsigned int old note_length;
10.C 095 | extern volatile unsigned int tempo:
uoco.c 0% | extern volatile unsigned int pos;
USICO.C 037 | extern volatile unsigned int maz::;
ccr e 038 | extern volatile kit OctavelOW:
s | S/ USER CODE END
CCQSLC o
=& User Files

1m
b myprintf,c 102 //:»lf*){f*:{f*:{f:v{f>{f){f:{f){f:{f*:{f*){f)lf:vlf:»lf:vlf:»lf*){f*:{f*:{f){f>{f){f:{f)lf:{f*){f*){f){f:vlf:»lf:v{f:»lf*:{f*:{f*:{f********************ﬂ

13| // @Prototypes Of Global Functions

104 | 7o ok sk ook ok ok stk ok ok ok sk kb ok ok sk sk ok ok 5k ok 5k ook ok ok 5k st ok ok ok o sk ok ok 5ok 5k ok sk kot sk ok sk ok ok ok sk sk ok sk stk ok kA
105
106
107 | void MAIN vlUnlockProtecReg(void);
108
108 | veid MAIN vLockProtecReg (void):
10
11 | veid MAIN vChangeFregq (void];
12
ni| // USER CODE BREGIN (MAIN FHeader,8)
114 | extern void myprintf (const char *p);
118 | S/ USER CODE END

I |<] |
B. s [@. % [ | MAIN.C B CC2C I3 myprin.. B MAINH |
HFNT‘TVTVI'WD'UIIU T COIMITETTar Jy T M TTES 7 |
| Simulation
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Double click Main.h and insert include files;

#include <stdlib.h>
#include <string.h>
#include "read song_string.h"

\Z XE164 - pVision3 - [C:\XE164\ MAIN.H*]

% File Edit ¥iew Project Debug Flash Peripherals Tools SYCS Window Help

E 6T h K B - [ o+ @& QR o e

EHE BE| 0|

LS e @ 6 | 98 K|Target 1 ~laz=
[ Project Workspace - x| 108
=3 Target 1 108 | void MAIN vLockProtecReg (void):
=-£1 Dave Files 110
4 Start V3.A66 11 | veid MAIN vChangeFreq(veid);
| 12
%AIN'(.: h 11| // USER CODE BEGIN (MAIN Header,8)
.mal_n' 114 | extern void myprintf (const char *p);
~L intrins.h 15| // USER CODE END
[ xeléxregs.h 18
- SCS.h 117
D |Oh 118 //)lr*)&r)lr*)&*){r*)lr)k)(r)k)(r)lr*){r*)lr****)&*)&*){r*)lr)k)(r)k)(r)lr*){r*)lr*)lr)k*)&*)&*){r*){r****)&*)&*){r****)&*)&*){r*
B éh na| S/ @interrupt Vectors
el CCZL 120 | # s s sk sk s sk s ok s ok sk ok s ok sk ok ok ok ok ok 5k ok ok ok ok ok o8 o 58 o 58 o ok ook Tk Tk ok ok o ok Ak T Sk s sk Tk s sk s sk sk sk
k1 ccubl.h .
—[21 usic0.h 22| // USER CODE BEGIN (MAIN Header,?)
u0c0.h 123
[ stdio.h 124| // USER CODE END
[ ctype.h .
. 126
[]""SCS'C 127 //)l')l—:v{')l'*)l'*)l'>l—>l')l—7{')l—7{')l'*)l'>l—>l'>l—***){**){f*){f>l—>l')l—7{')l—7{')l'*7{*>l—>l'>l—>l')l—*******){f*******************
w-110.C 18| // @Project Includes
[].... UOCO-C 129 //*7{"**k*k*****>{"*7{'k?{fﬂf******k*k*)4"*7{"****k*****>{"*7{'k*k***;{f*:{f**k********k*k**
- @ USIC0.C 130
w-F CC2.0 131 | #include <Intrins.h>
-8 CCUsLC 133 | #include "XEL62REGS.E"
EwﬁiUserFﬂes 134 | #include TSCS.HT

myprintf.c 13
136 | #include TIOLHY

137 | #include T"CCZ.HT
138 | #include "CCUG1.H™
132 | #include TUSICO.H”
140
141 | // USER CODE BEGIN (MAIN Header,i()

142 | #include <stdio.h»> // for sprintf (for myprintf)
143 | #include <ctype.h>

144 | #include <stcdlib.h>

145 | #include <string.h>

146 | #include "read zong string.h”

147 | // USER CODFE END

148

14
I <] |
B..| = (W@ % 8| MAN.C | CC2C B myprin.. B MAINH |
ﬁrNT‘TVTPI‘n‘D‘unu T COTIITIEATTa f, T 10T T1Es | Y]
| Simulation
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Double click CC2.C change code (CAPCOM 2 Timer 7 Interrupt Service Routine)

from:

if(RS232_wait)
RS232 wait--;

if (blinking)
{

IO_vTogglePin(10_P2 7);
}

to:

if(RS232_wait)
RS232 wait--;

IO vTogglePin(10 P2 7);
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XE164 - pVision3 - [C:\XE164\CC2.C*]

ElFile Edit View Project Debug Flash Peripherals Tools SVYCS Window Help

SEHG| P RR| 0 EE R R v [« 2 m 2 a BE m el m
& #2554 K (Target 1 ~|ar=
Project Workspace - X| 293 // ____________________________________________________________________________

=3 Target 1 me S/ @Description Thisg ig the interrupt service routine for the CAPCOMZ timer
=3 Dave Files po5 S 7. It is called when overflow of the timer 7 register

2 Start_V3.A66 | /S occurs.

MAIN.C S Please note that you have to add application specific code
oag S to this function.

293 S

S
S/ @Returnvalue None

w2 S

~BCC2.C W S
E CCUGL.C w4 S/ @Parameters None

-3 User Files ?;Z ;; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

@ myprintf.c W S/ @Date 08.06.2008
8 S/

309 //****************************************************************************

c:t
[
c:t
2t
28
c:t

+

310
1 /S USER CODE BEGIN (Tmr7,1)
312
N3 SF USER CODE END
314 -
315 void CCZ2_viTmr7 (veid) interrupt CC2_T7INT
316 {

37 // USER CODE BEGIN (Tmr7,Z2)

318 if (R5232 wailt)

ik R5Z232_walt--;

320
321 I0_vTogglePin (IO _P2_7);
322 /4 USER CODE END

323
24|} // End of function CCZ_viTmr7
325
326
327
328 -
8kl USER CODE BEGIN (CCZ General,ld)
330
m S/ USER CODE END
332
ot

I [4] |
8. 5. (@[ || MAING B CC2.C (B myprin.. [B1 MAINH |
FL I EA AL S E ST e E5 T [
| Simulation

Remember:

Port_2 pins used as GPIO:

Port Lines | Function Comment

P2.8 Show start of next note Toggled via Software

P2.7 ,Use: program running signal“ | Toggled viaCAPCOM2 Timer 7 ISR -
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Double click CCU61.C insert code (CCU61 Interrupt Service Routine, Timer T12 period match) :

if ((char)UOCO_RBUF =="Z") // song aborted by user
pos=max+1,

if (pos<=max)
read_song_string(); // read next note

// T12, note length

CCU61_T12PR=((float)current_note_length/(float)tempo* 120.0); // period value note length
CCU61_CC60SR=0; // not used (100% duty cycle)

CCUB1_CC61SR=0; // not used (100% duty cycle)

/l'if compare value CCU6_CC62SR == 0 -> 100 % duty cycle note length
CCU61_CC62SR=0;

CCU61_vEnableShadowTransfer(CCU61 TIMER 12);

// T13, note frequency

CCU61_T13PR=T13 vaueg note]/octave; // note frequency
CCU61_CC63SR=T13 valueq note]/octave/2; // duty cycle note frequency = 50 %
CCU61_vEnableShadowTransfer(CCU61 TIMER _13);

if  (note==0) myprintf("note=c ");
elseif (note == 1) myprintf("note=cis");
elseif (note == 2) myprintf("note=d ");
elseif (note == 3) myprintf("note=dis");
elseif (note == 4) myprintf("note=e ");
elseif (note == 5) myprintf("note=f ");
elseif (note == 6) myprintf("note=fis");
elseif (note == 7) myprintf("note=g ");
elseif (note == 8) myprintf("note=gis");
elseif (note == 9) myprintf("note=a ");
elseif (note ==10) myprintf("note=ais');
elseif (note ==11) myprintf("note=h ");
elseif (note ==12) myprintf("note=---");
else myprintf("note=?7?7");

if  (octave==1&& Octavel OW==0FF) myprintf("* O0*");
elseif (octave == 1 && Octavel OW== ON) myprintf("*OL*");
elseif (octave == 2) myprintf("* O1*");

elseif (octave == 4) myprintf("*O2*");

elseif (octave == 8) myprintf("*O3*");

else myprintf("????");

sprintf(mb2,", T12-pv=%5u (%5u)," current_note_|length, CCU61 T12PR);
myprintf(mb2);
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sprintf(mb2," T12-p=%1.2f (%1.2f)[9],
",current_note_length* 124.12/1000.0/1000.0,CCU61_T12PR* 124.12/1000.0/1000.0);
myprintf(mb2);

sprintf(mb2," T13-pv=%5u (%5u),", T13 vaueg notel/octave, CCU61_T13PR);
myprintf(mb2);

if (Octavel OW==0FF)
{
help=(float) T13_values[note];
hel p=((hel p/octave)* 60.606)/1000.0/1000.0/1000.0;
help=1/help;
sprintf(mb2,"T13-f=%7.0f[Hz]\n",hel p);
myprintf(mb2);
}
elseif (OctavelL OW==0N)

{
hel p=(float) T13_values[note];
hel p=((hel p/octave)* 121.21)/1000.0/1000.0/1000.0;
help=1/help;
sprintf(mb2," T13-f=%7.0f[Hz]\n" ,hel p);
myprintf(mb2);
}

|O_vTogglePin(10_P2 8); // Toggle P2.8
CCU6L vStartTmr(CCU61 TIMER_12); // Start next note (T12 single shot)

}
-]
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-
am | ZI
|
m|
| E
a4 | if | tcha;)unco RBUF == * ong ak d
s | pos=max+1:

s |

377 | if (posm<=max)

|

| read_song_string(): // read n

20 |

| // T12, note length

382 | CCusl TIZFR‘-c[fluthurcent note anql:h.-"(iloll’.] tempo* 17 b value note length
7 | CCUS1_CC60SR=0;

= & myprintf.c 384 | ceuel “CCE15R=0;
£ i v i3
k- (.,LUGI _OCH25R=
wr CCUG1_vEnableShadowTransfer (CCUS1_TIMER_1Z)

3

m ! 13, note fr

90 “CUS1_T13PR=T13_values[note] foctave: ]

£ CCUB1_CC83SR=T13_values[note] foctave/ dl te freg = 50 #
2 CCUE1_vEnableShadewTransfer (OCUE1_TIMER_ 13):

)

80 if (note == 0) myprintf ("not :

E 3 else if (note 'wypr.\.nt ( :

k3 else if (note H

387 elge if (note :

£ else if (note ;

£ else if (note :

am else if (note i

40 else if (note

02 else if (note : J
403 else if (note ;

A else if (note H

a5 else if i(note i

A% else if (note H

a7 else myprintf [ H

40 ﬂ
A if {octave 1l &6 OctavelOWs=OFF) myprintf ("*004");

A elge if (octave myprintf {("T0OL*")

Eill else if (cctave

a2 else if (octave myprintf

a3 else if (octave myprintf

a4 else myprintf

a5

ae sprintf (mb2, ", T1: $5u (¥50), ", current_note_length, CCUSL_T12FR);
a1z myprintf (mb2) »

an

413 sprintf (mb2, "T12-p=%1.2f (%1.2f)[=], ",current_note_length®l 12/1000.0/1000.0,CCU61_T1ZFR*1 0/l
a2 myprintf (mb2) ;

421

a2 sprintf (mb2, "T13-pv=%5u ($5u),”, T13_valuesnote]/octave,CCUS1_T13FR):
423 myprintf (mb2) »

4z

5 if (OctavelOW==0FF)

4z {

427 help=(float)T13 values[note]:

Az help=( (help/octave) *&0.606) /100001000, 01000, 07

29 help=1/help:

Fo] sprintf(mb2, "T13-f=17.0f[Hz]\n", help):

amn myprintf (mb2) s

a2 }

a1 else if (CctaveLOW==0N)

4 {

4% help=({float)T13 vdluuslnutel

a3 help=((helpfoctave)*121.21)/1000.0/1000.0/1000.07

LER help=1/help:

= sprintf (mb2, "T13-f=47.0£[Hz] \n", help) s

LE:) myprintf (mb2) s

40 }

40

i 10_vTogglePin(10_P2_8);:

443 CCU61_vStartTme (CCUS1_TIMER_12 axt

4

45 1

" £ R CODE §

41

“ r-r-rm TSR 1w NwNNAN: /7 ~laar flam o T T128 L’j

1
Bimm[ @ (0 e W FE’ MAINC B CC2C RCCUBLEB mypin B read_s |[Bread_s @ MAINH
ST L7 7 [\ DU GOt T s ] T =T
I Simulation L:445 C:6 [ ||

E
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Double click CCU61.C insert Global Variables:

char mb2[500]; // message buffer for sprintf()
float help;

NZ XE164 - pVision3 - [C:\XE164\CCU61.C*]

El File Edit View Project Debug Flash Peripherals Tools SYCS Window Help
A % % Yo R E RS R= e ) ][RR

AeEE B o2

S e | rarget Tlam=
Project Workspace < x| .
= BTargetl 072 //***:{'**>l'>{'>l'>l'al'>{'>l'>l'>l'>{'>l'>l'al'>{'>l'>l'*:{'***9{'***:{'***9{'***:{'***9{'***:{'***9{'************************
=3 Dave Files o1l S/ @Global Variahles
Stal‘t V3 A66 074 //****************************************************************************
MAIN.C .
5 SCS.C s | // USER CODE BEGIN (CCU&1 General,7)
' 077 | char mb2[500]1: // message buffer for sprintfy)
BIo.c 078 | float help;
uoco.c 07a | S/ USER CODE END
USICO0.C 0a0
cca.c =
082 //****************************************************************************
=-# CCUB1.C
- ng1| 4/ @External Frototypes
=& User Files [Bd | 7 A A ok ok ok sk ok ok sk ok ok sk sk ok ok ok Sk ok ok ok 5k ok ok ok Sk ok ok ok Sk ok ok ok 5k ok ok 3k Sk ok ok ok Sk ok ok ok ok ok o sk S ok ok ok Sk ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok
& myprintf.c s
0gs | // USER CODE BEGIN (CCU61 General,§)
0a?
e | // USER CODE END
083
040
091 //)l’)l’)l’){’)l’)l’)l’){’)l’)l’)l’){’)l’)l’7{’){’){’){’7{’){’){’){’7{’){’){’){’7{’){’){’){’*){’***){’***){’***){’***){'**7{’){’){’){’7{’){’){’){’7{’){’**7{’){’**7{’){’**7{’){’**7{’){'
nez | S/ @Prototypes Of Local Functions
093 //>l'>l'al'>{'>l'>l'>l'>{'>l'>l'al'>{'>l'>l'>l'>{'>l'>l'al'>{'>l'>l'*:{'***9{'***:{'***9{'***:{'***9{'***:{'***9{'************************
084
pgs | /4 USER CODE BEGIN fCCiel General,?)
096
wy | /S USER CODE END
048
naa
100 //****************************************************************************
m | S/ @Function void CCUEI vInit{void)
e | /S
103 |/
04| /S @Description This ig the initialization function of the CCU&I function
105 | /S Jibrary., It is assumed that the SFRs used by this 1ibrary
106 | /S are in reset state.
wr | S
R
1| S/ @Returnvalue None
o/
e
1isl S/ @APArametars Wanes
|«
B[ (W % B | |E MANCE CC2C B myprin |2 MAINH BocUs].of
[ L PR LA L B RS L UR=SN T

\ Simulation
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File—New

\'/ XE164 - pvision3 - [C:

F‘:l|EiIe|Edit View Project Debug F

22l New... STRG+N | ©
< = Open STRG+0
[Frop
= Close -‘_
Insert:

| extern void read_song_string (void);

File—Save As...

N4 XE164 - pVision3 - [Text1*]

ElEiIelEdit View Project Debug Flash Peripherals Tools SYCS Window Help

2 2 New... STRGHN | 7% % % G ~[# el a @
" = Open STRG+0 —lamm
i extern void read song string (void) :|
= Close
Save STRG+S
Save As...
Save All
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Insert: read_song_string.h

XE164 - pVision3 - [Text1*]

EI File Edit View Project Debug Flash Peripherals Tools SYCS Window Help

SHE| L RB(OZ[FE %R v[al#| e m Ela [BE o060 @
E@Iﬂlﬁtéﬁwgﬁﬁhmgetl ~|amm=

B =) extern void read_song_string (void):
=-i3 Target 1
=& Dave Files
-8 Start_V3.A66 : ?X
=3 MAIN.C i
& BSCS.C Bl v =
smIoc J10.0BJ “IStart_v3.A66 XE164 a¢
=1 U0C0.C MAIN.C SStart V3.LST EIXE164.d:
© B USICO.C EIMAINH Astart V3.0B] BIXE164.d;
m-BCC2.C SMAIN.LST 1J0C0.C EXE164.H
= BCCUsLC “IMAIN.OBJ UOCO.H =IXE164.In
=& User Files myprintf.c EU0C0.LST HIXE164.M
-8 myprintf.c 2 myprintf.LST AU0C0.0BJ HIXE164.0
Amyprintf.0B] UsICO.C EXE164.pl
SCS.C USICO.H EIXE164.1t
Hgcs.H 2USICO.LST SXE164.5
2sCs.LST “1USIC.0B] BXE164.1:
15CS.0B] HxE164 HxE164 C
]
File name | Save
Save as type: Cancel
I [4] |
B.. =@ . ¥ MAINC IR CC2.C B myprin.. B MAINH [BICCUSTCE Tedl |
<[ [ T ouma  Commara T i Ties | [
\ Simulation

Click Save
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Mouse position: Project \Window, Target 1: click right mouse button
click Manage Components

E. XE164 - pVision3 - [C:\XE164\read_song_string.h]

El File Edit View Project Debug Flash Peripherals Tools SVCS Window Help

AEHE| BB D EE 6% %% B ~a#s - es aBE e
& Fpme Xy ,&'“ITargetl LlcE% =]

|Project warkspace ~ x|

| 1 extern veid read song string (void);

o [ Options for Target 'Target 1'

New Group

& Manage Components

Include Dependencies

I |4 I
B = @ [ || MAIN.C B CC2.C | myprin. |B MAINH [BICCUST C B read_s...|
>[I 7 [7 [\ DUl COmmana f a1 ries | T

Setup File Extensions, Books and Environment |
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Double click User Files:

Components, Environment and Books

Project Components | Folders!Ex’rensions' Books'

\Project Targets: \Groups: Elles: X|r +

Target 1 |Dave Files l ryprntt.c

Set as Current Target Add Files

QK Cancel Defaults Help
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Insert: myprintf Files:

Components, Environment and Books

Project Components | Folders!Ex’rensions' Books'

\Project Targets: \Groups: Elles: X|r +

Target 1 Dave Files ryprntt.c
rryprintt Files

Set as Current Target Add Files

QK Cancel Defaults Help

<ENTER>

Application Note 91 V2.0, 2008-06




@eon AP16138
XE164 Playing Music
/

Click New (Insert):

Components, Envire ~ment and Books X|
Project Components | FoldersiExtensions | EOY
\Project Targets: |Groups: x|+ +
; intf.c
rmyprintt Files
Set as Current Target Add Files
OK Cancel Defaults Help
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Insert Music Files:

Components, Environment and Books | il

Froject Components | FoIderstxTensions' Books'

[Groups S[X [+ [Files: X2+
Dave Files

rryprintt Files
Music Flos |

|Erojec‘r Targets:

Set as Current Target Add Files

OK Cancel Defaults Help

<ENTER>

OK
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. XE164 - pVision3 - [C:\XE164\read_song_string.h]

% File Edit Yiew Project Debug Flash Peripherals Tools SYCS Window Help

ASHG| BB |0 EE %% B R O E R = W i [ [ RUR Y i
vlar=

roject Workspace “xII'| extern void read song string (void):

=id Target 1

.- [# USICO0.C
¢ 5 CC2.C

=& CCUB1.C
=43 myprintf Files

£
£
£
=@ U0C0.C
£
£

B.[s (@ [% [ [ |m MANCIE CC2C B myprin. |B MAINH [BICCUST.C Blread s
S L7 7 | DU, COMMEmd fi T g 1 eS| N
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File—New

\'/ XE164 - pvision3 - [C

F‘:l|EiIe|Edit View Project Debug |

18 New... STRG+N u;
% = Onen STRG+O |
Insert:

#include "main.h"
#include "read song_string.h"

void SetOctaveNORMAL (void)

{
OctaveLOW = OFF; // clear Global Variable

CCuU6l vStopTmr(CCU61 TIMER 13); // Stop Timer 13

CCU61_TCTRO = CCU61_TCTRO & OxF8FF; // prescaler factor is 4, clear TI3CLK
CCU61 TCTRO=CCU61 TCTRO | 0x0200; // prescaler factor is4, set TI3CLK

CCU61_vStartTmr(CCU6L TIMER _13); // Start Timer 13
}

void SetOctavel. OW(void)
{

OctavelL. OW = ON; // set Global Variable
CCuU61 vStopTmr(CCU61 TIMER 13); // Stop Timer 13

CCU61_TCTRO = CCU61_TCTRO & OxF8FF; // prescaler factor is 8, clear TI3CLK
CCU61 TCTRO=CCU61 TCTRO | 0x0300; // prescaler factor is 8, set T13CLK

CCU61_vStartTmr(CCU6L TIMER _13); // Start Timer 13
}

void read _song_string (void)

{

unsigned char substr[4]=0;
current_note_|length=old_note_|ength;
switch (song[pos]|)
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{
/I select note:

case 'C': note=0;
switch (song[++pos])

case '+'. notet++; post+; break;
case'-'": octave--;
note=11;
post+; break;
default : ; break;
} break;

case 'D": note=2;
switch (song[++pos])
{
case '+'. notet++; post+; break;
case'-". note--; pos++;  break;
default: ; break;
} break;

case 'E'": note=4,
switch (song[++pos])

case '+". notet++; post+; break;
case - note--; post+; break;
default : ; break;
} break;

case 'F': note=5;
switch (song[++pos])

case '+". notet++; post+; break;
case - note--; post+; break;
default : ; break;
} break;

case'G": note=7,
switch (song[++pos])

{
case '+". notet++; post+; break;
case - note--; post+; break;
default : ; break;
} break;

case'A'". note=9;
switch (song[++pos])

case '+": notet++; post+; break;
case'-'": note--; post++;  break;
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default : ; break;
} break;

case 'H'": note=11;
switch (song[++pos])

case '+": octavet+;

note=0;
post+; break;
case'-': note--; post+; break;
default : ; break;
} break;

/I adjust note length:
case'L": switch (song[++pos])
{
case'l" if (song[++pos|=='6")
current_note _length=length_of _a whole _note/16;
else

{

current_note_length=length_of _a whole note;

pos--;

break;
case '2": current_note length=length_of a whole note/2; break;
case'4": current_note _length=length_of _a whole note/4; break;
case '8 current_note length=length_of a whole note/8; break;
default : ; break;
}
old_note_|length=current_note_length;
pOS++;
read _song_string(); break;

/] set rest:
case 'P: switch (song[++pos])

case 'l if (song[++pos|=="6")
current_note length=length_of _a whole_note/16;
else

{

current_note_length=length_of a whole note;

pos--;

break;
case '2'.current_note length=length_of _a whole note/2; break;
case '4".current_note length=length_of a whole note/4; break;
case '8'current_note length=length_of _a whole_note/8; break;
default : ; break;
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}

note=12;
pOS++; break;

/l adjust octave:
case'O': switch (song[++pos])

default : if (song[pos]=="L") octave=1, SetOctavel. OW();
if (song[pos|=="N') octave=1, SetOctaveNORMAL();

{
case '0": octave=1; break;
case'l": octave=2; break;
case '2": octave=4; break;
case '3": octave=8; break;
break;
}
pOS++;
read_song_string();  break;
// tempo:

case 'T": post++;
substr[3]=0; //string termination
if (song[pos]=="1")

substr[0]=song[ pos];
substr[ 1]=song[++pos];
substr[2]=song[++pos];
}
ese
{
substr[0]=song[ pos];
substr[ 1]=song[++pos];
substr[2]="";
}
tempo=atoi (substr);
pos++;
read_song_string(); break;

default: ; break;
} I* end case */

// extend note length by half:
if (song[pos]=="."
{

old_note_length=current_note_|ength;
current_note_|length=current_note_|length*3.0/2.0;
post+;

}

if (pos==max) pos++;
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} I* end read_song_string */
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XE164 - pVision3 - [C:\XE164\read_song_string.c]

‘BiEle Edit Yiew Project Debug Flash Peripherals Tools SYCS Window Help
E 0% > @ e e QB[R] el

acHG|tRe| oo

S ek W K(Target ~lam=
Projest Wiorlspace ““Mo;n #include "main.n”
= & Target 1 oz #include "read song string.h”
=-£3 Dave Files 003
[® Start V3.A66 04 veid SetOctaveNORMAL (veoid)
@ [0 MAIN.C e
006 OctavelOW = OFF: // clear Global Variahble
-E SCS.C .
=EBI10.C g CCUSL_vStopTmr (CCUGL TIMER 13); // Stop Timer 13
= [# U0C0.C 009
w3 USICO.C oin CCcugl TCTRO = CCUGL TCTRO & OxF3FF; /) prescaler factor is 4, clear TI3CLE
@ CC2.C o CCUS1_TCTRO = CCUGL_TCTRO | 0x0200; // prescaler factor is 4, set TI3CLK
- 0z
v mecueLC m3  CCUSL vStartTmr(CCUSL TIMER 13);  // Start Timer 13
=3 myprintf Files n4 1 - - -
myprintf.c s
= & Music Files mE wvoid SetOctavelOW (void)
[ read_song_string.h 07 { ]
[ read_song_string .c 01a OctavelLOW = ON: // get Glohal Variahle
= = ’ 019
020 CCU&1 vStopTmr (CCU&1 TIMER 13): /7 Stop Timer 13

021

02z CCUS1_TCTRO = CCU&1_TCTRO & OxF8FF; // prescaler factor is 8, clear TI3CLK
gea  CCUBL_TCTRO = CCUSL_TCTRO | 0x0300; // prescaler factor is 8, sei TI3CLK
024

025 CCcugl_wstartTmr (CCUS1_TIMER_13): A4 Start Timer 13

oz6 )

027
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0za
0za
030
031
032
033
034
035
036
03?7
03a
03a
040
04
04z
043
044
045
046
047
048
043
050
051
052
053
054
055
056
057
058
053
060
081
062
083
064
065
066
067
066
064
070
07
072
073
074
075
076
07?7
07a
07a
080
081
ns2
083
084
085
086
0g?
nga
0ga
0an
0%
082
093
094
095

void read song string (veid)

1

unsigned char substr[4]=0;
current_note_length=old note_length;

switch (song[pos])

{

S/S select note:

case 'C': note=0;
switch (zong[++pos])

{
case '+': notet+: postt:
case '-": octave-—-:;
note=11;
pos++t:
default : ;
}
case 'D': note=2:
switch (song[++pos])
{
case '+': notet+: postt:
case '-": note--; pos++:
default:
}
case 'E': note=4;
switch (song[++pos])
{
case '"+': note++; post+:
case '-": note--; post+:
default : ;
}
case 'F': note=h;
switch (song[++pos])
{
case '"+': note++; post+:
case '-": note--; post+:
default : ;
}
case 'G': note=7;
switch (song[++pos])
{
case '+': notet++; post+:
case '-": note--; post++;
default : ;
}
case 'A': note=9;
switch (=zong[++pos])
{
case "+': notet+; postt;
case '-': note--; postt:
default : ;
}
case 'H': note=11:;
switch (song[++pos])
{
case '"+7: octaved+:
note=0;
post+t:
case '-": note--; post+;
default : ;
}

101

break:

break:
break;
break;:

break:
break:
break:
break:

break:
break:
break:
break:

break:
break:
break:
break:

break;
break;
break:
break:

break:
break:
break;
break;

break:
break:
break:
break;
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we S/ adjust note length:
switch (=song[++pos])

097
ngs
(IkE]
100
101
102
103
104
108
106
107
108
108
1a
111
12
13
14
115
116
1z
18
14
120
121
122
123
124
125
126
127
128
124
130
131
132
133
134
135

case

/7 met rest:

case

LY.

TPt

{
case '1':
case '2':
case '4":
case '8':
default
i

if (song[++pos]=='&")

current_note_length=length_of_ a_whole_note/16;

else

{

pos--:

current_note_length=length_of_a_whole_note;

}

;

old note_length=current note_length;

pos++:

read song string():; break;

switch (song[++pos])

{

case '1":
case '2'
case "4’
case '8°'
default

i

note=12;

post+i

if (song[++posz]=="E")

break;

current note length=length of a whole note/Z2; break;
current_note_length=length_of_a whole note/4; break;
current note length=length of a whole note/8; break;

break;

current_note_length=length_of a whole note/l16;

elss

{

pos-——7;

current note length=length of a whole note;

}

break;

rcurrent_note length=length of a whole note/Z; break;
:current_note_length=length_of_ a_whole_note/4; break:
rcurrent note length=length of a whole note/8: break;

break:

102

; break:
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13 S/ adjust octave:

137
138
139
140
141
142
143
144
145
146
147
148
143
150
151
152
153
154
155
156
157
156
159
160
161
162
163
164
165
166
167
168
169
170
171

case

ot

J4 tempo:

case

oy

default:
v /* end case */

switech (song[++pos])
{

case '0': octave=1; break:
case 'l': octave=2; break;
case '2': octave=4; break;
case '3': octave=8; break:
default : if (song[pos]=='L") octave=1l, SetOctavelOW():
if (song[pos]=='N") octave=1l, SetOctaveNORMAL():
break:
}
pos++;
read_song_string();: break;
pos++:

substr[3]=0; S/string termination

if (song[pos]=="1")

{
zubstr[0]=zong[pos]:
substr[l]=song[++pos]:
substr[2]=song[++pos]

}

alse

{
substr[0]=song[pos]:
substr[l]=zong[++poz];
substr[2]=" T;

i

tempo=atoi (substr)

post++:

read song_string(); break:

; break:
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File—Save As...

E/File| Edit View Project Debug |

22 New... STRG+N
f = Open STRG+0 ;
=-  Close ; -
& Save STRG+S |,
Save As...
& Save All

Insert: read_song_string.c

2/
Savein | XE164 v| «@ckE@
HAcc2.c 910,08 “18CS.0B] = XE164
HCC2.H MAIN.C “AStart ¥3.A66 XE164
SCC2.LST MAIN.H SStart V3.LST = XE164
“1CC2.0B]J SMAIN.LST “gtart V3.0B] EIXE164
Hccuslc YIMAIN.OB) U0co.C =XE164
Hccus1.H myprintf.c UOCO.H HXE164
SCCUBL.LST S myprintf.LST SU0CO.LST #IXE164
“CCUs1.0B] Amyprintf.0BJ “1U0C0.0BJ =XE164
“ hello-world.ptp read_song_string.h EIUSICO.C =IXE164
H10.C H8Cs.C USICO.H AXE164
S10.H H1SCS.H S USICO.LST SXE164
S10.LST ASCS.LST AUSICO.0B) TXE164
al o
File name: Iread_song_s‘rring.c Ll Save
Save as type: | Ll Cancel
Click Save
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Mouse position: Project Window, Music Files: click right mouse button

Click Add Filesto Group ‘Music Files

E XE164 - pVision3 - [C:\XE164\read_song_string.c]

ElFile Edit Yiew Project Debug Flash Peripherals Tools SYCS

Window Help

PERE| BB nC|EE o AR ~|[#l#| e+ & a B[R 0 e m
& e @ E | KTarget ~|a=
[Project Workspace v x] 01 #include "main.h"

=-i3 Target 1 e #include "read song string.h"

=& Dave Files 003

013
014
018

CCUel vStartTmr (CCUS

& myprintf Files 3

-2 myprintf.c
&

mmmd A O At e T ATT faam 2

Options for Group 'Music Files'

#4 Rebuild all target files
4 Build target

New Group

0x=0200;

# Start V3.A66 o4 void SetOctaveNORMAL (void)

w18 MAIN.C e
OctavelOW = OFF;

« ®5CS.C - Ehatah
w-BI0C mwe  CCUE1 vStopTmr (CCUS1 TIMER 13);
=4 LJ0C0.C 009
© B USICO.C mg  CCUSL TCTRO = CCU&1 TCTRO & OxFSFF;
e B CCIC o1 CCU61_TCTRO = CCUSL_TCTRO |
-8 CCUB1.C e

1 TIMER 13):

| TTMER_13) ;

[CTRO & OxF3FF;
[CTRO | 0x0300;

1_TIMER_13);

(void)

=0;
H note length:

Add Files to Group "Music Files'

& Manage Components

Remove Group 'Music Files' and its Files

-| - 1@ |"[] Include Dependencies

J4 clear Global Variakble

A/ Stop Timer I3

S/ prescaler factor is 4, clear TI3CLK
/4 prescaler factor is 4, set TI3CLK

A/ Start Timer 13

et Global Variable

A7 Stop Timer 13

/4 prescaler factor is 8, clear TI3CLE
S/ prescaler factor is 8, set TI3CLK

A7 Start Timer 13

3 i [ LU PR C LS BB LR

Add Files to current Project Group \

Application Note

¢ pos++;  break;
I
hraal:
IN.H [BCCUBT CIR read s read 5. |
| B
Simulation
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Files of type: select All files
Mark read_song_string.h and read_song_string.c

Add Files to Group 'Music Files'

Look in: |3 XE164

AcCC2.C H10.H read_song_string.c|EIN s
HCC2.H S10.LST Llread song_string.h JELT e ARy
JCC2.LST 910.0BJ 215CS.C “J0C0.0BJ
“1CC2.0B) MAIN.C H5CS.H USICO.C
ECCUBL.C MAIN.H HSCS.LST USICO.H
ACcUslH SMAIN.LST £15CS.0B] JUSICO.LST
SCCUBL.LST “IMAIN.OBJ #IStart_V3.A66 “YSIC0.0B]J &
“ICCUG1.0B) myprintf.c SStart V3.LST HIXE164 a
“ hello-world.ptp Smyprintf.LST Start_V3.0BJ XE164.asm
H10.C Dmyprintf.OB) uoco.c =IXE164.dav
< | i3
File name: |"read_song_5’rring.h" "read_song_string.c" Add
Files of type: Al files () = Close
4

Click Add

Click Close
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XE164 - pVision3 - [C:\XE164\read_song_string.c]

File Edit View Project Debug Flash Peripherals Tools SVCS Window Help

S|t RR(oa|EE oS IE R ~ ||« » || qEE o " @m
& [F 2 X | W &Target 1 &= =

=
iR i =M #include "main.h”

= EM'm o0z #include "read song string.h"”

=& Dave Files 003

B Start V3.A66 o4 void SetOctaveNORMAL (void)

MAIN.C -]

scs.C 006 OctavelOW = OFF: // clear Global Variable

! 007

I0c e CCUSL vStopTmr (CCUS1 TIMER 13);: // Stop Timer 13

uoco.C 009

UsICo.C mo  CCUEL_TCTRO = CCU61_TCTRO & UxF8FF; // prescaler factor is 4, clear TI3CLE
cc2.e o1 CCUS1_TCTRO = CCUS1_TCTRO | 0x0200: // prescaler factor is 4, set TIZCIK

CC.:U61..C Eli CCUs1l wStartTmr (CCU61 TIMER 13); S/ Start Timer 13
=& myprintf Files d ) - - -
myprintf.c 015
-1 Music Files 6 void SetOctavelLOW(void)
[ read_song_string.h m7 o ‘
i [ read_song_string.c 312 OctavelOW = ON; // get Global Variable
020 CCcusl_wStopTmr (CCUS1_TIMER_13) S/ Stop Timer 13

021

022 CCU&1_TCTRO CCU&1_TCTRO & UxF8FF; /7 prescaler factor is 8, clear TI3CLK
3 CCUGL_TCTRO = CCU61_TCTRO | 0=0300: // prescaler factor is 8, set TIZCLK
024

025 CCUSl_wvStartTmr (CCUS1_TIMER_13): S/ Start Timer 13

026}

027

028 void read song_string (void)

029 {

030 unsigned char substr[4]=0;

031 current _note length=old note_ length;

032

033 switch (=song[pos])

034 {
0% /4 select note:
036 case 'C': note=0;
037 switch (song[++pos])
038 {
039 case "+': note++; post++;  break:
040 case '-': octave--;
041 note=11;
nao L Tat=T SEE hyaal:
4
Enries | Srese | Qe [Mrrn [®re | MAIN.G B CC2.C B myprin.. |2 MAINH IRCCUBT.CIR read s.. Bl read s
HFNT‘TVTVF[\'D'UI“I TS OITITIETTd f TIO T TeS 7 | )

\ Simulation
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Generate your application program:

Project — Rebuild all target files

or

click

A\, XE164 - pvision3

FileNEdit Yiew Project Debuc
S| LR D Ed
< EfE]e  w afTarget |

Rebuild all target files

L BB AL | L]

[Tl
i

Application Note
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NZ XE164 - pvision3 - [C:\XE164\MAIN.C]

E File Edit View Project Debug Flash Peripherals Tools SYCS Window Help
Q@B EE %% B ~[@# - w e a@EE oD

£ i 4 & % | ¥ [Target 1 ~|am=
| Praject Workspace - x| o // SRR CODE END
=-i3 Target 1 542
o & Dave Files 543, while (1)
Start_V3.A606 o 1
545
i 545 // USER CODE BEGIN (Main,4)
; 547 myprintf (menu) ;
& 548 select=input();
Bl 549
B USICO.C EED switceh (select)
= B CC2.C = {
552 case "a': ++next song a, play song():; break:
= B CCUBL.C 2 _Sond_ — i ’
; . 563 case 'b': ++next song b, play song():; break:
= & myprintf Files 554 case 'c': ++next:song:c, play:song () break;
(& myprintf.c 556 case 'd': ++next song d, play _song(); break;
=& Music Files 556 case 'e': ++next _song e, play_song(): break:
@ read_song_string.h EE7 case :f:: ++nex§_song_f, p_j_Lay_songE;; Ereat:
; 558 case 'g': ++next song g, play_song(): break;
read_song_string.c 559 case 'h': ++next song h, play song(); break:
560 case '1': ++next song i, play song(); break:
51 case '"7': ++next song j, play song():; break:
562 case 'k': ++next song k, play songl(); break:
563 case '"1': ++next song 1, play song():; break:
564 case 'm': ++next song m, play song(); break:
565 }
566 S/ TUSER CODE END
567
EB8 ¥
I el ]
Efites | Bree [ Qe [Mrn. [T | MAING [E CC2.C 1B myprin... [B MAIN.H B CCUST.CIE read_s... |3 read_s.. |

*|Build target 'Target 1'
'l|asserbling Start_vs.Les...
compiling MAIN.C...
compiling 3C3.C...
compiling IC.C...
cowmpiling TOCO.C. ..
cowmpiling USICO.C. ..
compiling CC2.C...
compiling CCUSL.C...
compiling myprintf.c...
compiling read song string.c...
linking...

Program Size: data=2663 (hear=2663) constgF3ifZ0 (near=3743) code=£9920
creating hex file from "EE164"...
"EEl64" - 0O Error(s), 0O Warning(s).

] 4] »]» h Build /| Command }, Find in Files | L«

| Cutput Window
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Make sure that the UConnect-CAN XE164 is still connected to the host computer:

_UConpect '
ntrollér -

USB Connection;

.) used for: UART communication (the USICO_CHO/UART/RS232/serial interface is available via

USB asavirtua COM port of the second USB channel of the FTDI FT2232 Dual USB to
UART/JTAG interface).

.) used for: On-Chip-Flash-Programming and Debugging (first USB channel of the FTDI FT2232
Dual USB to UART/JTAG interface).

.) the USB connection works also as the power supply.
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Connect your active loudspeaker(s) to the UConnect-CAN XE164:

Connect CCU61_CC62 (P0.2) and GND (VSS) to your active loudspeaker(s):

On-board header X400

-,  UConpe
| XETG§ Real Time Signat Contrgllér, -

Pin number

1 Ground

> +5V

3 P150 | ADC1_CHO

4 P50 | ADCO_CHO

5 P59 |ADCO_CH9 |ADC1_CH9 CC2_T7IN CAPCOM2
6 P58 |ADCO_CH8 |ADCS_CHS T12HRC / T13HRC CCU6X

U1C0_SCK TXDCO CANO

0.1 CC61 CCUB1 | TXDCO CANO
9 P0O.3 U1CO_SELO COUTB0 CCUB1 RXDCOB CANO
10 P0.0 | U1C0_DX0 |CCB0 CCUB1
11 P0.5 U1C1_SCK |COUTB2 CCUB1
13 P0.4 U1C1_SELO |COUT61CCUB1  RXDC1B CAN1
14 PO.7 U1C1_DX0 |U1C1_DX0 CTRAPB CCU61
15 CANH Signal from CAN transceiver
16 CANL Signal from CAN transceiver

Application Note 111 V2.0, 2008-06




@190“ AP16138
XE164 Playing Music
/

Docklight

Now, start Docklight and click h (Start Communication):

Docklight V1.7 . | ﬂ

File Edit Run Tools Help
Dedar]: 22 AE Tas

\BHFo Commppesiass: leooa Colors&Fonts Mode COM5 9600, None,8, 1
IStatt Communlcatlonl
Send Sequences Communication
Send Name Se ||| HEX | DB[:imaIl Binaryl

Receive Sequences

Active Name Sequence Answer
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C166 vb6.11

Go to pVision, Download/program your application program into the On Chip Flash:

LOAD

Click: 'F;ir

XE164 - pVision3 - [C:\XE164\MAIN.C]

ElFile Edit Y% Project Debug Flash Peripherals Tools SYCS Window Help
BEEg| b BB |0 RS s s a@EEw”®
& [ E e 5 ¥Q$|Targetl ~|am=
|Project Workspace - x| T
=-i3 Target 1 545 // USER CODE BEGIN (Main,d)
=3 Dave Files 547 myprintf (menuj ;
- [# Start V3.A66 548 select=input():
il Iy 549
il 550 switch (zelect)
551 {
3 552 case 'a': ++next song a, play song(); break:
3 553 case 'b': ++next song b, play song(); break:
3 554 case 'c': +tnext song o, play song():; break:
- 555 case 'd’': ++next song d, play song!(); break;
[ CCUBL.C 556 case :e: ++next song_e, play_songi) , breakf
X § 557 case "f£': ++next song £, play song(); break;
Ha myprlnthlIes 558 case 'g': ++tnext _song_g, play_songil): break:
o= myprintf.c 553 case 'h': ++next song h, play song(); break:
=-£3 Music Files 560 case 'i': ++next song 1, play songi); break;
- read song_string.h 561 case 'J': ++next song_j, play_song(); break:
- - ' T . - .
«-[ read_song_string.c 562 case : k‘ i ++next =zong k, play_song(); break;
563 case '1': ++next song_ 1, play_song():; break:
564 case 'm': ++next song m, play song(); break;
55 }
566 // USER CODE END
567
560 }
I [<] |
Eiries | Srewe | (D5 [Mprn (Fre | MAING [B1 CC2C B myprin.. |B) MAIN.H [B1CCUST CIR read_s.. B read_s... |
X|Build target 'Target 1'
: assembling Start V3, AG6...
compiling MAIM.C...
compiling 3C3.C...
compiling IO C...
compiling U0OCO.C...
compiling USICO.C...
compiling CCZ2.C.. .
compiling CCUS1.C...
compiling myprintf.c...
compiling read song string.e...
linking...
Program Size: data=2Z663 (hear=2663) const=3929 (near=3743) code=6990
creating hex file from "ZE164"...
"E¥E164" - 0 Erroris), 0 Warningi(s
Lomd "C:\\XE164%)KE164"
Erasing. ..
Erase Done.
FPrograwming Done.
Verify OK.
z Application running ...
£
2l 4] <[ »[» ] Build 4 Command }, Find in Files | KN
Ready | Si
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Docklight

Go to Docklight and see/ hear / enjoy the result:

ocklight V1.7 - Project

ocklight-Settings-Playing-Music

File Edit Run Tools Help Stop Communication (F6)

-1olx|

DedE|»a | F20R Zaad

‘9—9 Commmunication port open

Send Sequences

Colors&Fonts Mode COMS

Communication

Send Name Sequence
_..= | Maus am Mars a
__> | Yesterday b
_--> | Frere Jacques / Lazy John / Bruder Jakob (H
_..> | Happy birthday d
_--> | Take Me Home, Country Roads e
_..= | Es tanzt ein Bi-ba-butzemann f
__-> | lch geh mit meiner Laterne [1}
---> | The little drummer boy h
Hey, Pippi Langstrumpf i
Stille Nacht, heilige Nacht i
Junge komm bald wieder k
Lili Marleen |
musical scale m
back to main menu z
Receive Sequences
Active Name Sequence Answer

FASCl| HEX | Decimal| Binary|

| 9500, Nane, 8,1

Maus am Mars

Yesterday

Frere Jacques / Lazy John / Bruder Jakob
Happy birthday

Take Me Home, Country Roads
Es tanzt ein Bi-ba-butzemann
Ich geh mit meiner Laterne
The little drummer boy

Hey, Pippi Langstrumpf
Stille Macht, heilige Wacht
Junge komm bald wieder

Lili Marleen

play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
play:
... play:
... back to main menu (anytime)

NEHRRIDFDO MO 0T D

vour choice:

musical scale / chromatic scale / for testing purpose

Application Note
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Insert/select d

- |Ox

File Edit Run Took Help Stop Communication (F6)
lwdi ra|f B Yoad

|0—o Commmunication port apen Colors&Fonts Mode COMS 9600, None, 8, 1
Send Sequences Communication
Send Name Sequence  ASCH | HEX | Decimal| Binary|
Monss amhiare o a ... play: Maus am Mars ._._I
Yesterday b b ... play: Yesterday
) Jat Jab ¢ ... play: Frere Jacques / Lazy John / Bruder Jakob
i / T h 2 el play: Happy birthday
pgoybinnday ] play: Take Me Home, Country Roads

play: Ez tanzt ein Bi-ba-butzemann
.. play: Ich geh mit meiner Laterne
e+ play: The little drummer boy

.. play: Hey, Pippi Langstrumpl

Take Me Home, Country Roads
Es tanzt gin Bi-ba-butzemann

®
¥
Ieh geh mit meiner Laterne q
h

play tille Macht, heilige Hacht
The little drummer by «.. playt Junge komm bald wicder
R i e+ plays Lili Marleen
il Blopd Bt 2 .. play: musical scale / chromatic scale / for testing purpose
Stille Nacht, heilige Nacht i back to main menu {anytime)
dunge Ko bild wisder K your choice: d
Lili Marleen I playing: Happy birthday
= song-length = 70 Byte[z]
musicel scale m *Qi*, TLZ-pv= 2014 { 2014),T12-p=0.25 (0.25)[8], T13-pv=56122 (56122),T13-f= 294 [Hz ]
back to main menu z *Q0%, T12-pv= 2014 ( 2014),T12-p=0.25 (0.25)[8], T13-pv-56122 (56122),T13-f= 294 [Hz ]
: 4004, T12-pv- 4028 ( 40208),T12 p-0.50 (0.50)[s], T13-pv-50000 (50000),T13 L- 330[Hz]
note=d  #008, T1Z-pv= 4028 { 4028),T12-p=0.%0 (0.50)[%], Tl3-pv=56122 (56122),T13-f= 294 [Hz ]
note=g *Q0*, T12-py= 4028 { 4028),T12-p=0.%0 (0,50)[2], T13-pv=42092 (42092),T13-f= 302([Hz |
note-fia*Qo*, T12-pv- B056 ( B056),T1Z2-p-1.00 (1.00)[2], Tl3-pv-44685 (44685),T13-1 369[HZ ]
note-d  *00%, T12-pv- 2014 ( 2014),T12-p=0.25 (0.25)[2], T13-pv=56122 (56122),T13-f= 294 [Hz]
Ripeiv Sequences note=d  *00%, T12-pv= 2014 ( 2014),T12-p=0.2% (0.2%)[s], T13-pv=56122 (56122),T13-f= 294 [Hz ]
noLe=e  *O0*, T12-py= 4028 [ 4028),T12-p=0.%0 (0.50)[2], T13-pv=50000 (L0000} ,T13-I= 330[Hz |
Ative Mame Sequence Answer note=d *Q0*, T12-pve 4028 ( 4028),T12-p=0.50 (0.50)[2], T13-pv=56122 (56122),T13-f= 294 [Hz ]
note-a  *00%, T12-pv- 4028 ( 4028),T12-p=0.50 (0.50)[&], T13-pv=3T7500 (37500),T13-f= a4n[Hz |
noLe=g  *O0%, T12-py= 8056 ( B056),T12-p=1.00 (1.00)[s], T13-pv=42092 (42092),T13-f= 392 [Hz ]
note=d  *Q0*, T12-py= 2014 [ 2014),T12-p=0.25 (0,25)[2], TL3-pv=56122 (%6122),T13-[= 204 [Hz |
note-d  *00%, T12-pv- 2014 ( 2014),T12-p-0.25 (0.25)[%], TI3-pv-56122 (56122),T13-f 294 [Hz ]
note-d  *01%, T12-pv- 4028 ( 4028),T12-p=0,50 (0.50)[8], T13-pv-28061 (28061),T13-1- 588 [Hz]
note=h  #*008, T1Z-pv= 4028 { 4028),T12-p=0.%0 (0.50)[%], Tl3-pv=33401 (33401),T13-f= 494 [HZ |
*Q0*, TLZ-pv= 2014 { 2014),T12-p 5 (D.25)[8], T13-pv=42092 (42092),T13-f= 392[Hz |
*Q0%, T12-pv= 2014 ( 2014),T12-p=0.25 (0.25)[8], T13-pv-42092 (42092),T13-f= 392[Hz]
note=Lis*00%, T12-pv= 4028 ( 4028),T12-p=0,50 (0.50)[s], T13-pv=44685 (44685),T13-1= 369 [Hz]
noLte=e  *00%, T12-pv= 4028 [ 4028),T12-p=0.%0 (0.50)[2], T13-pv=50000 (S0000),T13- L= 330[Hz ]
note-c  *01%, T12-pv- 2014 ( 2014),T12-p-0.25 (0.25)[2], TI3-pv-31488 (31488),713-f saa[Hz]
note-c  *01%, T12-pv- 2014 ( 2014),T12-p-0,25 (0.25)[8], T13-pv-31486 (31488),T13-1- 524[Hz]
note=h  #*008, T1Z-pv= 4028 { 4028),T12-p=0.%0 (0.50)[%], Tl3-pv=33401 (33401),T13-f= 494 [HZ |
*QO*, TLZ2-pv= 4028 [ A0ZB),T1Z2-p=0.50 (0.50)[8], T13-pv=42092 (42092),T13-f= 392[Hz |
*Q0*, T12 D 28 { 4028),T1Z-p=0.50 (0.50)[8], T13-pv=37600 (37500),T13-f= a40[Hz |
hote=g  *00%, T12 056 ¢ SOY,T12-p=1.00 (1.00)[s], T13-pv=42092 (42092),T13-1= 392 [Hz]
End of the song [pos= of max TO) .

T12 period value T12 period value
@ tempo = 120 @ current tempo
beats/minute

note length Note length
@ tempo = 120 @ current tempo
beats/minute
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Use any Logic Analyser (LGA) / scope and see the result:

Note:

Song d: Happy birthday:

code unsigned char
songd[]="T12000L8DDL4EDGL 2F+L8DDLA4EDAL 2GL8DDL401DO0HL8GGL 4F+L4EO1L8C
COOL4HGAL2G";

O, 0 P
by F
R T T

. Agilent Technologies
. R
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Iy

& HAPPY BIRTHDAY =
T12000L8DDL4EDGL2F+L8DDL4EDAL2GL8DDL40O1DO0OHL8GGLAF... ...

+
"+

%% Agilent Technologies

*4 4
+ +,
=G

[ -

IS LI
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Iy

# HAPPY BIRTHDAY =
T12000L8DDL4EDGL2F+L8DDL4EDAL2GL8DDL40O1DO0HL8GGLAF... ...

/A [/
0,25s_0,25 s 0.50 s 050s L
1/8 D'—/1/8 D' 1/4 E' 1/4 D' L

2 by X000 2000 XOxE W00 D

4L L H > + *
ME ¥ THNO v
Start/play Start/play Start/play Start/play
next note next note next note next note
Note:

Start/play next note:
IO_vTogglePin(IO_P2_8); // Show start of next note on Port 2.8
CCU61 vStartTmr(CCU61 TIMER 12); // Start next note (T12 single shot)
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2.) Appendix: about music (note length and note freguency)

Syntax used in our programming example:

Lx : Change note length
(x =1,2,4,8,16 -> 1=whole-note, 2=half-note, 4=quarter-note, 8=Eighth-note, 16=16th-note)

Real Music:

|
|

v

I
L J )
0 0 0 Y e Y e Y
MWD R R RTR

q

o

note

LENGTH

11
Whole Note (Semi-breve)
(4 beats)

12
Half-note (Minim)
(2 beats)

14
Quarter-note (Crotchet)
(1 beat)

¥ 4 1/8
b ‘-’r Eighth-note (Quaver)
1/2 beat
’ wzbe

1/16
h Sixteenth-note/16th-note (Semiquaver)
o (1/4 beat)
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Syntax used in our programming example:

. : Extend preceding note by half of its value

Real Music:

note LENGTH

1 (2 beats) + (¥5)/2 (1 beat) = ¥4 (3 beats)

Note:
The . extends the length of the note by half of its length.
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Syntax used in our programming example:

C,D,E,F,G,A,H: play note

Real Music:

Note:
ThenotesCc,D,E,F,G,A,Haenamed C,D,E, F, G, A, B in other countries.
In this document we stick to the German names.
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Syntax used in our programming example:

+: The + (Sharp) raisesits note (frequency) asemitone: Cis, Dis, Eis, Fis, Gis, Ais, His

Syntax used in our programming example:

- The—(Flat) lowersits note (frequency) a semitone: Ces, Des, Es, Fes, Ges, As, Hes

-

Real Music:

'_j% " i T ““5{;
&7 Do G kAP0 "

¥ bo 70 po | ’ , ’
ces' des' es fes qes as b
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Syntax used in our programming example:

Px : play rest/pause/interval of silence
(x=1,2,4,8,16 -> 1=whole-rest, 2=half-rest, 4=quarter-rest, 8=Eighth-rest, 16=16th-rest)

Real Music:

rest rest LENGTH

V1

L‘ . B Whole Rest
(4 beats)

1/2
3 e R Half-rest
(2 beats)

14
Quarter-rest
(1 beat)

1/8
Eighth-rest
(1/2 beat)

~( | t~J
Ne | O

(1/4 beat)

L 1/16
\./I Sixteenth-rest/16th-rest

Note:

The realisation of our programming example is easier when we deal with rests as notes.
Therefore, playing arest means playing a note.

The frequency of the note which is arest was chosen above our hearing threshold level
(e.g. 60.000 Hz).
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Octave:

Definition:

In music, an octave is the interval between one musical note and another with half or doubleits

frequency.

Note:

If one note has afrequency of 400 Hz, the note an octave above it is 800 Hz.
Further octaves of a note occur at 2" times the frequency of that note (where n is an integer, such as

2,4,8,16 ...).

Syntax used in our programming example:

Ox : change octave (x = 0,1,2,3)

Real Music:
f— e - //\‘
= | ity @) o -
D ®) O 1
P 1 O W oi Py ] ’ ! /
e e £ o\ o h ¢’
C major scale:
f
* P %
e e O s

¢/ o O

O o
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3.) Appendix: CCU6 useto create

If notea’ isequal to 440 Hz then we get the followi

note length and note frequency

ng frequencies for the musical scale:

A,JHJC,[D,|E,|F,|G|AH|C|D|E|F|G|A[H|c|d|e|f|g|a 2 ::‘e‘ f.‘g':‘ I:‘ c2|d?|e?|f2|g?|a? [h?|c*(d*|e?| £ |g? ;’;’ ;7‘ d*|e* (£ |g*|at [h*]c®
;-'U"."v'v
WL AT H I L)
Sub- groBe - kleine eingestrichene zv«ieigestrichene dreigestrichene | viergestrichene
zﬁ:‘a‘\’: Kontraoktave Oktave Oktave Oktave Oktave Oktave Oktave
/ *1
262 294 330 349 392 440 494 524 H:
A, A 3 S AT L (MY W ey S P F
.’ ‘ . i . < —— R S——
.
C1l D1 El F1 G1 Al H1 E2
*2
frequency note
264 Hz 1
297 Hz 01
330 Hz E1
352 Hz F1
396 Hz 51
440 Hz A
485 Hz E1/H1
528 Hz 2
* 1. frequency/note: source: Schiler Duden, Die Musik
*2: frequency/note: source: http://de.wikipedia.org/wiki/Tonleiter
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Note —freguency (Timer 13), octave = O0, O1, O2 and O3:

>
»
()
»
|
|
|
|
|
IO
»
1)
»
|
|
|
|
|
|

(X)
a4
0
=
L)
o
n
-9
0
=
L]
=
o
n..
a.
%
~
L]
r
-
-
a.
n
=
[}
=
EA
n

>
F
o
~]
tr
m
>
]
O
o
m
m
[2)
>
T
"
a
L]
®
I

v L d

MU IR H R IR

Sub-

kontra- | Kontraoktave groBe - Kleine OO i Ol ® 02 ne | vi 03 ©

Oktave Oktave
oktave

® ¢
L)
q

In our programming example we are going to use the following period-values for Timer 13:

unsigned int T13 valued[] =

{62977, 59550, 56122, 53061, 50000, 47278, 44685, 42092, 39796, 37500, 35450, 33401, 275} ;
/~k

[0]=c',[1]=cis,[2]=d",[3]=diS [4]=¢€[5]=f",[6]=fis,[7]=g",[8]=0is,[9]=4a,[10]=ais,[11]=h',
[12]=<Frequency for rest>

*/

So we get the following values shown in the table below
[Note: Timer 13 resolution = 1/(fqw/4) = 1/(66MHz/4) = 60,606 ns|:

Octave=0 Octave=1 Octave=2 Octave=3
(=) (=) =) (=rr1)
scaler for scaler for scaler for | scaler for
T13- T13- T13- T13-
Period- Period- Period- Period-
value =1 value =2 value =4 value =8
T13 period values note f [Hz] f [Hz] f [Hz] f [Hz]

T13 values[ 0] = 62977 c’ 262 523

T13 values[ 1] = 59550 cis’

T13 values[ 2] = 56122 a’ 294

T13 values[ 3] = 53061 dis’

T13 values[ 4] = 50000 e’ 330

T13 values[ 5] = 47278 £’ 349

T13 values[ 6] = 44685 fis’

T13 values[ 7] = 42092 g’ 392

T13 values[ 8] = 39796 gis'’

T13 values[ 9] = 37500 a’ 440 880 1760 3520

T13 values[10] = 35450 ais’

T13 values[11] = 33401 h’ 494 988

T13 values[12] = 275 ---- 60000

Note:

If one note has a frequency of 400 Hz, the note an octave above it is 800 Hz.

Further octaves of a note occur at 2" times the frequency of that note (where nis an integer, such as
2,4,8,16...).

eg.fora':
f = 1/ ( T13-period-value x T13-resolution) = 1/ (37500 * 60,606 ns) = 440 Hz
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Note — freguency (Timer 13), octave=OL:

~3

»
0
»

@

Sub-
kontra- | Kontraoktave
oktave

groRRe oL eingestrichene |zweigestrichene| dreigestrichene | viergestrichene
Oktave Oktave Oktave Oktave Oktave

In our programming example we are going to use also the following period-values for Timer 13 for
octave = OL:

unsigned int T13 valueq] =

{62977, 59550, 56122, 53061, 50000, 47278, 44685, 42092, 39796, 37500, 35450, 33401, 275} ;
/~k

[0]=c',[1]=cis,[2]=d',[3]=dis,[4]=¢€[5]=f",[6]=fis,[7]=0",[8]=0is,[9]=a,[10]=ais,[11]=h',
[12]=<Frequency for rest>

*/

So we get the following values shown in the table below
[Note: Timer 13 resolution = 1/(f.«/8) = 1/(66MHz/8) = 121,21 ng|:

Octave=0L Octave=0NOO
T13 Prescaler=8 | Tl3 Prescaler=4
T13 period values note f [Hz] f [Hz]

T13_values[ 0] = 62977 c 131 262
T13 values[ 1] = 59550 cis 139
T13 values[ 2] = 56122 d 147 294
T13_values[ 3] = 53061 dis 156
T13 values[ 4] = 50000 e 165 330
T13 values[ 5] = 47278 £ 175 349
T13 values[ 6] = 44685 fis 186
T13_values[ 7] = 42092 g 196 392
T13_values[ 8] = 39796 gis 208
T13 values[ 9] = 37500 a 220 440
T13 values[10] = 35450 ais 234
T13 values[11] = 33401 h 247 494
T13_values[12] = 275 - 30000 60000
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Therefore we use the following program sequence in our application:

// T13, note frequency

CCU61 T13PR=T13 valueg note]/octave; // note frequency
CCU61_CC63SR=T13_vaueg note]/octave/2; // duty cycle note frequency = 50 %
CCUG61 vEnableShadowTransfer(CCU61 TIMER 13);
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note —length (Timer 12)

M (e
(= 2beaf§$')
S = 1/4 vt ( K fiféf{@)
Patr - 1/8 v (( 474 peat)
EREr - 1/16 T\ME((; ﬁ'élgbeatg

The metronome (a piece of equipment that repeats aregular beat, used by musiciansto help them
play music at the right speed) allows the exact definition of the tempo.
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So we get the following table for speed:

Tempo

Beats per minute

Grave

Largo/Lento

40-60

Larghetto moderato

Larghetto

60-66

Adagio moderato

Adagio

66-76

Adagio cantabile

Andantino moderato

Andantino

Andante moderato

Andante

76-108

Allegretto moderato

Allegretto

Moderato 1

Moderato 2

108-120

Allegro moderato

Allegro

120-168

Vivace 1

Vivace 2

Presto moderato

Presto/Allegro assai

168-200

Prestissimo moderato

Prestissimo

200-208

Note:

Our software supports 50 to 199 Beats per minute:

Tx : Change tempo (x = 50

199 Beats per Minute)

And tempo is used in the following way:

CCU61 T12PR=((float)current note length/(float)tempo*120.0); // period value

note length

Application Note
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eg. J @ 120 means:

120 “beats* / minute =
2 “beats* / second >
1 “beat” = 0,5 second

O 1/1 note = 4 beats = 4 0,5 = 2 [s]
‘J 1/2 note = 2 beats = 2 0,5 =1 [s]
J 1/4 note = 1 beat =1 0,5 = 0,5 [s]
D 1/8 note = 1/2 beat = 1/2 0,5 = 0,25 [s]
}§ 1/16 note = 1/4 beat = 1/4 0,5 = 0,125 [s]
| 4

So we get the following values shown in the table below
(Note: Timer 12 resolution = 66 MHz / 256 (T12PRE=1, done by software) /32 =8,0566 kHz =>»

Resolution = 124,12 us):

note length

T12 period values note note [s]
16113 / 1 = 16113 O 1/1 2
16113 / 2 = 8057 J 1/2 1
16113 / 4 = 4028 J 1/4 0,5
16113 / 8 = 2014 b 1/8 0,25

I 4
16113 / 16 = 1007 h 1/16 0,125

v

e.g. for J

note length = T12-period-value/ 4 * T12-resolution
note length = 16133/ 4 * 124,12 us = 0,5[9)
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In our programming example we use the following code sequences:

unsigned int length of a whole note = 16113;
// Default length of a whole-note with tempo 120

// note length:

}

poS++;

break;

case '2':
case '4':
case '8':
default

case 'L': switch (song[++pos])
{
case 'l': if (song[++pos]=='6")
current note length=length of a whole note/16;
else
{
pos--;

current note length=length of a whole note;
}
break;
current note length=length of a whole note/2;
break;
current note length=length of a whole note/4;
break;
current note length=length of a whole note/8;
break;

break;

old note_ length=current note_ length;

read song string() ;

value note length

CCU61 T12PR=((float)current note length/(float)tempo*120.0); // period

Application Note
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4.) Appendix: songs used

4.1.) Song a Maus am Mars:

/I Maus am Mars (song a):
code unsigned char

songal |="T12000L4FL8AL401C.O0L8FEGL201CO0P4P8L4EL 8GO1L4C.O0L8EFAL201CP4
P8OOL4FL8AO1L4C.O0L8FH-O1L4DFL8FEDDCOOHO1CDCOOH-GL 2F.";

Note:
Thanksto Christian Perschl (www.perschl.at).
The songstring above was written down by Christian while humming the melody.
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4.2.) Song b: Y esterday:

/'Y esterday (song b):

code unsigned char

songb[]="T12000L 8GL 16FL 2F.PAL8BAHO1C+DEFL4EL 8DL 2D.P8L8DDCOOH-AGL4H-
LBAL4A.LAGFL8AL2GL8DL4FLBAL2AAAL4O1DEFL8EDLA4E.L8DLACEFCOOH-
AL8GL16FL2F.PALBAHO1C+DEFL4EL8DL 2D.P8L8DDCOOH-AGL4H-
LBAL4A.LAGFL8AL2GL8DL4FLBAL2A™;

Note:
Thanksto Christian Perschl (www.perschl.at).
The songstring above was written down by Christian while humming the melody.
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4.3.) Song c: Bruder Jakob:

Bruder Jakob
Franzésisches Kinderlied
lﬁ ? A S PR
=7 .k _ J - .’L ——
| _____ il - S| ‘
Y,

Bru- der Ja- kob, Bru- der Ja- kob.,

__' _ ':_-:r e ] J o ; . __—

schlafst du

noch. schlifst du noch?

Horst du  nicht die Glok- ken, horst du nicht die Glok- ken:

——_”".’_ E= !’f :-- ﬂ

ding dong, ding!

// Bruder Jakab (song c):

code unsigned char songc|]="T12000L4FGAFFGAFAH-O1L2CO0L4AH-O1L2CL8CDCOOL 8H-
L4AFO1L8CDCOOL8H-L4AAFFCL2FLAFCL2F",
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4.4.) Song d: Happy birthday:

Happy birthday

Englisches Kinderlied

Hap- py birth- day to you, hap- py birth- day to you,

-
hap- py birth- day, hap- py birth- day,
N - |
__.___J.._ _+_
i _ i _
hap- py birth- day to you!

// Happy birthday (song d):
code unsigned char

songd[]="T12000L8DDL4EDGL 2F+L8DDL4EDAL 2GL8DDL401DO0HL8GGLAF+L4EO1L8C
COOL4HGAL2G";
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4.5.) Song e: Take Me Home, Country Roads:
TAKE ME HOME,
G e D
- A # . . A, | A |
e ——— —— e
] 1 1: 1 ;I 1 ! )| 2 L J' P r i [] F o) &d
1.Al-most “heav-en, West Vir-gin - ia, - Blue Ridge Moun-tains,
G
< A # g : [ e 4 i
|* A ) i M M 1 Y | M I i
F L | | | T 1 Il 1 - I 1 (I Y 1 1 1 | -
m I | 1 1 I gl ‘il._ _g 5> 1 1 1) } ‘} _‘J ;I IP
e <= i - ]
Shen—-an-do-ah Riv- er. Life 1s old there, ol-der than the
D 0 G
s Ad | | . ] A | A . n :
e e e e B s D o s s e o s
HS— — " e e e S S o
'\&.ﬂ, i - ~ P
trees young—-er than the moun-tains grow-in’like a breeze.
G D
- Al . | e L I i :
= = ——
| © E o = G PR * Tl ]~ O < o ” I
| st L >4 | S~ SRR B I 1k
Coun-try Roads. take me home to the Place I Dbe-
(6 G D
i e ! | G
e e e e e e e —
) Pt —f-—p 2 o g | P i
~ i | | | |
long: West Vir- gin-ia, mountain mom-ma, Take me
C G
- A& ; " | 4
o ¥ i) 1 | : 1 Y
Y . B 1 1 i 1 r ﬂ
| fan o> <l ol -l ~
ANI o ) hd 4 ) 4 .
~ ¢ S—— S——
home, Coun-try Roads.

I/l Take Me Home, Country Roads (song €):
code unsigned char

songef|="T19900L4DDE.L2D.P2L4EL8DL4EL 2G.P2L8AL4A.L4H.L2A LAEEEDL 8EL4AGL 1GP
1LADDE.L2D.LAEGGHLIHL4AAAAH.L2A L4EGGAL2G.LAGALIHLB8HAL4AGL1AL4HALLG

L4HO1L4DL1EL4EEDOOL IHLSBHAGALIHL8HALAGL1GLAGAL1G",
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4.6.) Song f: Estanzt ein Bi-ba-butzemann:

Es tanzt ein Bi-ba-butzemann

Volksweise

IR FL LS e el e prie

Es tanztein Bi- ba- but- ze-mannin un-sermHausher- um.

—
S — g I
Iy ) \ T S
~ & ¥ o
Er rit- telt sich, er schiit- telt sich,
er wirft sein Sack- lein hin- ter sich.
oy -
) P‘} E P N ._______I
. AN M~ o
))_."J_J ® DD o /1
\ 3\ |
e .o
Es tanztein Bi- ba- but- ze-mann in un-sermHausher- um.

/I Es tanzt ein Bi-ba-butzemann (song f):
code unsigned char

songf[]="T19900L8DGGO1DDOOHHGGAADDL4GPSL8DGGO1DDOOHHGGAADDL4GPSL8
HAHO1COOAHO1CDOOL8HAHO1CO0AHO1CDOODGGO1DDOOHHGGAADDLAG,;
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4.7.) Song g: Ich geh mit meiner Laterne:

Ich geh mit meiner Laterne

Volksweise

S BRI

-,

Ilch geh mit mei-ner La- ter-ne und mei- ne La-ter-ne mit mir.

Dort o- benleuch-tendie Ster-ne, hier un- ten, da leuch- ten  wir.
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Mein Lichtist aus.wirgehnnachHaus.La- bim-mel, la-bam-mel.Ja- bum.

// 1ch geh mit meiner Laterne (song g):

code unsigned char
songg||="T12000L8CL4FL8FAFAO1L4C.O0L4AL8FG.L16GL8GGA GL4F.PAOOL 8CL4FL8FA
FAO1L4C.O0L4AL8FG.L16GL8GGAGL4F.PAOOL8AO1LACOOLBALAFLBAO1LACOOLBALAF
L8FGGGGAGL4FP4.O0L8AO1L4COO0L8ALAFLBAOLILACOOLBALAFLBFGGGGAGLA4FPA.",
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4.8.) Song h: The little drummer boy:

The little drummer boy
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. a new-born king to see, a - ra-ta-ta - tam,
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o our fi - nest gifts we bring, a - ra-ta-ta - tam,
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ra-ta-ta tam,
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ho-nour Him,a  ra-ta-ta - tam, when we come.
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/l The little drummer boy (song h):

code unsigned char

songh[]="T120P200L 2D.L4EL 2F+L4F+L4F+L 8GF+L4GL 2F+P2LADDEF+LAF+L4F+L4F+L8G
F+LAGL2F+P2L4EF+LAGAAAHLBAGLAF+L 2EP2L AEF+L4GAAAHO1L8COOL8HL4AL2GL8
HAL4GL 2F+L8AGL4F+L2EP1L2D.L4EL 4F+F+F+F+L8GF+L4GL2F+P1L8EDL4EL 2D";
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4.9.) Song i: Hey, Pippi Langstrumpf:

Hey, Pippi Langstrumpf
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1. Zwei mal drei macht vier, wi-de wi-de witt und drei macht neu - ne.
Drei mal drei macht sechs, wi-de wi-de wer wil's von mir ler - nen?
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Ich mach’ mir die  Wel, wi-de wi-de wie sie mir ge - fallt.
Al - le, groB und Kklein, tra-la-la-la lad ich zu mir ein
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Ref.: Hey, Pip- pi Lang - strumpf, tral- le - r, tral-le-ri, tral-ler hop- sa- sa.
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Hey, Pip - pi Lang - strumpf, die macht, was ihr ge - fallt.
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Ich hab’ ein Haus, ein kun - ter - bun - tes  Haus, ein
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Aff - chen und ein Pferd, die schau- en da zum Fen - ster
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raus. Ich hab’ ein Haus, ein. Aff- chen und ein Pferd und
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je - der, der uns mag, kriegt un - ser Ein- mal - eins ge lehrt.

2. Zwei mal drei macht vier, wide wide witt und drei macht neune,
wir machen uns die Welt, wide wide wie sie uns gefallt. '
Drei mal drei macht sechs, wide wide wer will's von uns lernen?
Alle, groB3 und klein, tralala, lad’ ich zu uns ein.
Ref.: Hey, Pippi Langstrumpf,...

I/ Hey, Pippi Langstrumpf (song i):

code unsigned char

songi[]="T1800LL4AONOOL4DF+DL 2EL8GF+EDL4C+EOLAONOOL4C+L2DF+0OLL4AONO
OLADF+DL2EL 8GF+EDLAC+EOL L4AONOOL4C+DPA4P20LL4AONOOLADF+DL2EL 8GF+ED
LAC+EOLAONOOLAC+L2DF+OLL4AONOOLADF+DL2EL 8GF+EDLAC+EOLL4AONOOL4C+
DP4P200L 2F+L 4F+F+L 2GLAGL 8GF+L4EL 8EEL 4EL 8EDLAC+DEPAL 2F+L 4AF+F+L 2GLAGF+
EEDC+DPAL 2F+GAH.O1L4DC+OO0L4HAGL2AO1L 4AC+O0L4HAGF+L2G.LAHAGF+EL 2F+GL
4AF+GAL2H.01L4DC+0O0L4HAGL 2A.01L4C+0O0L4HA GF+L2G.L4HA GF+EL 2F+EDP2";
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4.10.) Song j: Stille Nacht, heilige Nacht:
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/I Stille Nacht, heilige Nacht (song j):

code unsigned char
song)[1="T7200L8G.L16AL8GLA4E.L8G.L16AL8GLAE.O1L4DL8DO0L4H.01L4CL8CO0L4G.L
4AL8A0O1L8C.O0L16HLBALS8G.L16AL8GLAE.LAALBAOL1L8C.O0L16HLBAL8G.L16ALBGLA
E.O1L4DL8DL8F.L16DO0L8HO1L4C.L4E.L8C.O0L16GL8EL8G.L16FL8DLI1C.";
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4.11.) Song k: Junge komm bald wieder:

Junge komm’ bald wieder
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Jun - ge, komm’ bald wie-der, bald wie-der nach Haus. Jun - ge, fahr' nie wie-der, nie
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wie-der hin - aus. Ich mach’ mir Sor-gen, Sor-gen um dich. Denk’ auch an mor-gen,
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denk’ auch an mich. Jun- ge, komm’ bald wie-der, bald wie-der nach Haus. Jun- ge, fahr' nie

G

S I
— I TR i S e w7 J____'_" S e
% e =3 1 =
= — B = S J i—‘ s '_ _____
wie- der, nie wie-der hin - aus. Ich weil noch wie die er - ste Fahrt ver-lief, ich
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schlich mich heim- lich fort, als Mut ter schlief. sie er-wach-te, war ich auf dem
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Meer. Im er- sten Brief stand:

2. Junge, komm’ bald wieder, ...

Wohin die Seefahrt mich im Leben trieb,

ich weiB3 noch heute,

was mir Mutter schrieb.

In jedem Hafen kam ein Brief an Bord,

und immer schrieb sie:

»Bleib nicht so lange fort!"

Junge, komm’ bald wieder, ...
/I Junge komm bald wieder (song k):
code unsigned char
songk|]="T12000L4DDL8C+L8DL4EL4D.OLL8HONOOL4EL4D.OLL8HONOOL2C.L4EEL8D+
LS8ELAF+L4E.LS8ELAGLAF+L4EL2D.LAGGGEL 2CLAGF+L4EL 2D.L4F+L4F+.L8EL4EL 2DL4E
L4D.L8COLL2H.ONOOL4DDL8C+L8DL4EL4D.OLL8HONOOL4ELA4D.OLL8HONOOL2C.L4E
EL8D+L8EL4F+L4E.L8ELAGF+L4AL2GP8L8DDDDDDDDDL4DP8L8DL8D+L8DDDDDL8D

+L8DL4DP8L8DLSEEEEEEL 2GPSL8EL 1DP8L8DL8EEEL4E.P8L8GGGF+L8GL1A.";
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4.12.) Song |: Lili Marleen:

Lili Marleen

C c?
b

Vor der Ka-ser-ne, vordemgro-BenTor stand ei-

ne La-terne. Und stehtsie noch da-vor, so wollnwir uns da

07 c

_1 A ir eSS SrEst

wie-der-sehn, bei der La-ter-ne woll'n wir stehnwie einst, Li-1i Mar - leen, wie einst, Li-li Mar- leen.

2. Unsre beiden Schatten

sahn wie einer aus.

DaB wir so lieb uns hatten,

das sah man gleich daraus.
Und alle Leute solln es sehn,
wenn wir bei der Laterne stehn
wie einst, Lili Marleen,

/I Lili Marleen (song |):
code unsigned char

3. Schon rief der Posten:

wSie blasen Zapfenstreich.

Es kann drei Tage kosten!*
Kamerad, ich komm ja gleich.
Da sagten wir auf Wiedersehn,
wie gerne wollt ich mit dir gehn,
mit dir, Lili Marleen.

4. Deine Schritte kennt sie,
deinen zieren Gang.

Alle Abend brennt sie,
doch mich vergaB sie lang.

Und sollte mir ein Leids geschehn:

Wer wird bei der Laterne stehn
mir dir, Lili Marleen?

5. Aus dem stillen Raume,

aus der Erde Grund

hebt mich wie im Traume

dein verliebter Mund.

Wenn sich die spiten Nebel drehn,
werd ich bei der Laterne stehn

wie einst, Lili Marleen.

=" 16COO0L2HL8D.L16DL8D.L16EL4FL
songl[]="T12000L 4EL 8E.L 16FL4GL4EL 8F.L 16FL 8F.O1L
8F.L16GL8H.L16AL8G.L16FL4E.L8CL4AL8H.O1L16CO0L4H L4AL4AL4GL4H.L8AL4"('3L4FL
4A L 8GLAFELAG.L8ELAG.L8FL4FO1L4DL2CPAOOL4ELAG.L8FLAFOLL4HONOOL2C.";
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4.13.) Another song: Lady Bird:

b

%

.
P
%

e

/I Lady Bird:

"T1500NOOL4F+P16F+P16F+.P8L16C+P16L8EP16E.P16L2EL8EP16L4C+P16C+P16C+.P160LLBAP16
L4HP16G+P16L2EP4ONOOL4F+P16L8F+.P16L2F+P4L4EP16L8E.P16L2EP41.4C+P16L8C+.P16L4C+.0
LAP16L4HP16G+P16EP16L4EP16L8F+.P16L16F+P16L1F+P8L4G+P16G+P16G+P16L8G+.P16F+P16L1
Fat;

Note:
Thanks to Maureen Sturgeon.
She wrote down the songstring above.
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Summary:

In this step-by-step book you have learned how to use the PWM Unit.

Have fun and enjoy working with microcontrollers with CCU6 modules!

Note:

There are step-by-step books for 8 bit microcontrollers (e.g. XC866 and XC88x), 16 bit
microcontrollers (e.g. C16x, XC16x, XE16x and XC2xxx) and 32 bit microcontrollers (e.g. TC1796
and TC1130).

All these step-by-step books use the same microcontroller resources and the same example code.
This means: configuration steps, function names and variable names are identical.

This should give you a good opportunity to get in contact with another Infineon microcontroller
family or tool-chain!

There are even more programming examples available using the same style [e.g. ADC-examples,
CAPCOMG6-examples (e.g. BLDC-Motor), Simulator examples, C++ examples| based on these
step-by-step books.
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5.) ThanksTo

Maria, Christian, Hermann and Maureen for their support.
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6.) Feedback (XE164 Playing Music, Kell tools):
Y our opinion, suggestions and/or criticisms

Contact Details (this section may remain blank should you wish to offer
feedback anonymousdly):

If you have any suggestions please send this sheet back to:

email: mcdocu.comments@infineon.com
FAX: +43 (0) 4242 3020 5783
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Your suggestions:
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